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for interconnecting
electronic equipment

BICC make Coaxial Radio Frequency Connectors with
moulded-on terminations for use with—
Ground and airborne radar equipment
Ground and airborne radio
transmitters and receivers
Terminations include a standard range
(with appropriate panel mounting units)
designed to Ministry of Supply requirements.
In addition, there are a number of

BICC designs for other applications.

sic. [
R. F. CONNECTORS

BRITISH INSULATED CALLENDER’S CABLES LIMITED,

21 Bloomsbury Street, London, W.C.1
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Transistor

This circuit indicates the use of Mullard r.f, transistors,
types OC44 and OC45—in the frequency multiplying and
i.f. amplifying stages of an all-transistor portable radio
receiver. These transistors are intended primarily for the
types of application they have in this circuit. The OC44 is
used as a self-oscillating mixer and each OC45 functions as
an i.f. amplifier.

Frequency Chanzer—0044

The input signal for the self-oscillating mixer stage is taken
from the aerial coupling coil (by way of the selector switch)
to the base—the most sensitive input point—of the OC44.
Oscillator feedback is taken from the collector of the
transistor to the cmitter through low-impedance windings
on the oscillator coil.

The oscillator tuned circuit is similar to the types used in
valve receivers, since the reflected capacitance from the
transistor is very small (about 1pF). The Q of the oscillator
coil is somewhat higher than in valve receivers, however, to
allow for transistor damping. A shaped oscillator section
in the tuning capacitor is used to obtain correct tracking
of the aerial and oscillator circuits. The value of tuning
capacitance is not critical, although it must be sufficient

- to provide the desired frequency coverage. The values of
capacitance chosen are 175pF and 123pF for the aerial and
oscillator sections respectively, and a screen is provided
between the sections to reduce any stray capacitance between
them.

To ensure that the oscillator starts easily, the OC44 is
biased initially for Class A operation with the normal
stabilisation circuit. However, as the amplitude of oscilla-
tion increases, rectification of the oscillator voltage at the
emitter causes a steady voltage to be developed across the

Tr windings
Circuit Ref | Cou PinNos | No of Turns
5= 12-5
2
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resistance and bypass capacitance in the emitter circuit.
This voltage tends to bias the transistor into Class B opera-
tion, and also stabilises the amplitude of oscillation. At the
same time, this voltage increases the quiescent current taken
by the transistor. N

A minimum level of noise is achieved when the direct
emitter current in the frequency changer is about 0.25mA.
In addition, the fall in gain and the phase shift in the OC44
(up to the maximum oscillator frequency of 2.07Mc/s) are
small with this value of current. Furthermore, the effect
of spreads in the h.f. performance of the transistor is also
small. Consequently this value of 0.25mA (it rises to
0.3mA when the oscillator is functioning) has been chosen
for the emitter current of the OC44.

L.F. Amplifier—0845

The internal feedback which can appear in a transistor
used for h.f. amplification can complicate the design of an
i.f. stage. This feedback can produce oscillation in the
same way that oscillation is caused by the anode-to-grid
capacitance of a triode used as a tuned amplifier. Even if
oscillation does not occur, this feedback can cause serious
distortion of the frequency response of the amplifier, so it is
obvious.y desirable to neutralise it in some way.

It is possible to achieve neutralisation by introducing an
external feedback path containing suitably chosen valifes of
resistance and capacitance. When both the purely resistive
and the reactive elements of the internal feedback path have
been neutralised completely, the result is known as
unilateralisation. With unilateralised stages, the design of
the amplifier becomes relatively straightforward.,

The i.f. amplifier consists of two OC45 transistors each
connected in unilateralised grounded-emitter stages. The

external feedback
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two resistors (1.2
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4 The power” gain of
the first stage of the
i.f.  amplifier is
31.2dB when there
_yosro is no a.g.c. action in
the circuit, and that

toar of the second stage

r e is 34dB. Neither
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Sa and consequently
the stability of the

pE amplifier is high.
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A Change of Wind?

THE announcement that Sir Lawrence Bragg has
consented to act as chairman of the new Frequency
Advisory Committee, which has been set up by the
Postmaster-General to advise him on the broad
aspects of frequency allocation, offers some hope
of a more liberal approach to this problem than
has been evident in the past.

The Committee is broadly based and it is diffi-
cult to imagine any interest which will not be
represented by one or more of the appointed mem-
bers.* Discussion in open committee of rival claims
is in itself an important advance over the previous
practice of independent consultation between the
P.M.G. and his competitors for channel space. The
inclusion of Post Office representatives in the list
of members of the Committee will be a matter
for satisfaction if it means that the P.M.G. will
now be called upon to state a case for his own
requirements on equal terms with otker users.

There remains the vexed question of the Armed
Services who may offer ““security ” as sufficient
excuse for refusing to justify a claim for particular
frequencies. Priorities of this kind can be settled
only at Cabinet level, where arguments should be
assessed and presented by a Minister who is not
directly responsible for either defence or communi-
cations, but who has a call on the best scientific
and technical advice available. The suggestion,
made by C. L. Orr Ewing, M.P., as far back as
1955t that the Lord President of the Council
would be well qualified to perform these duties
still seems to us to be a gocd one.

As far as civil claims are concerned, the new
committee is a step in the right direction, extending
as it does the work already initiated by the Mobile
Radio Users’ Association and the R.C.E.E.A. Fre-
quency Planning Advisory Committee. The new
chairman brings to his task a clear mind and the
gift of lucid expression; it goes without saying that

#A detailed list appears on the following page.
tSee WireLess WorLD, May, 1955, page 215.
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he has the basic scientific knowledge to get quickly
to the technical roots of the problem. We wish him
well in the complex and orcrous task he has
undertaken.

If by goodwill and a rational approach this com-
mittee, in spite of its size, shows itself capable of
working quickly to wise and practicable con-
clusions it may well pave the way to the establish-
ment of a supra-departmental British Communica-
tions Commission with executive powers which
would take over the P.M.G.s present invidious
duties in frequency allocation.

Simpler Units

IN the January issue (p. 50) “Free Grid” com-
plained of the clumsy fractions which are commonly
used to express the standardized speeds at which
magnetic recording tape is transported past the heads,
and suggested the use of a new unit (the “ Stille ) to
represent, say, a speed of 13in/sec. A correspondent
in this issue gives an authoritative account of the
origin of these speeds, but finds it difficult to see
any practical advantage in using the proposed geo-
metrical progression of whole numbers (e.g., 1, 2, 4,
etc. “Stilles” instead of 13, 3%, 7% etc. in/sec).

In this matter, our sympathies are with “Free
Grid” who has to write and our printers who have
to set these irritating fractions. The flying fraternity
have long since given up writing “ 981 cm/sec/sec”
and “761.6 m.p.h. at sea level and 59°F” (or if this
is not correct, something even more complicated):
they just put down “g” and “ Mach 1” and their
colleagues know at once what they are talking about.

We are disappointed that *Free Grid” should
have chosen to immortalize one of the commercial
impresarios of magnetic recording rather than one
of its scientific or technical worthies, but we appreci-
ate his difficulty. Much as we should like to see Dr.
Pfleumer (oxide-coated tapes) or Carlson and Car-
penter (a.c. bias) honoured in this way, the possi-
bility of contraction of the appropriate units to “ pF”
and “c.c.” would be certain to cause misunder-
standing. Any suggestions?

51
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Frequency Advisory Committee

A FEW months ago the P.M.G. in a written reply to
a8 question in the House of Commons stated that he
was appointing a committee to advise him on the
broad aspects of frequency planning, He has now
announced the membership of the committee, and its
terms of reference—“To advise the Postmaster
General on the broad aspects of radio frequency
planning with a view to the efficient use of the radio
frequency spectrum and the economic development
of equipment for that purpose by the radio industry.”

Sir Lawrence Bragg, F.R.S,, director of the Davy
Faraday Laboratory of the Royal Institution, is
chairman.

Thz members are:—G. Berry (nominated by the Association of
Municipa. Corporations), Cdr. K. Best (Home Office), Sir
Harold Bishup (B.B.C.. Capt. C. F. Booth (Pust Office), J. R.
Brinkley (Pye Telecommunications), J. Clarricoats (R.S.G.B.),
W. G Downey (M.o.S.), Sir Robert Fraser .I.T.A.). Supt. F.
Gee (nominated by the County Councils Association), R. W. N. B,
Gilling (M.T. & C.A.—Maurine & Inland Transpurt), E Goidup*
Mullard), Col. E. J. C. Harrison (British Joint Communication-
lectrunics Board), M. van' Hasselt (S.T.C.—nominated by Tele-
communication Eng’g. & Mftg. Assoc.), Capt. C. A. James
(Admiralty), K., L junes" (Cossor), R. J. Kemp* (Marconi’s),
ir Comdre. H, . Leonard-Williams (Air Ministry), Capt.
S. Orr, M.P. (Mobile Radio Users’ Association), G. F
Peirson_(nominated by the Nationalized Fuel and Power Indus-
tries), C. G. Phillips (M.T. & C.A.—Civil Aviation), Dr. R_ L,
Smith-Rose (D.S.I.LR)), Mai. Gen. L. de M. Thuillier (War
Office), W. A. Wolverson (Post Office), Capt. F. J. Wylie (Chamber
of Shipping), and E. Sharpe (Post Office), secretary.

* Nominated by -the .Radio Industry Council.

Guided *‘Missilry >’

A FIRST course of instruction in the principles of
guided weapon design and operation for post-gradu-
ate engineers and scientists from N.A.T.O. countries
was started at the College.of Aeronautics, Cranfield,
Bucks., in October, 1956, Students are nominated by
their Governments and in the second one-year course
24 students from seven foreign countries are partici-
pating. Two-thirds of the present students are serv-
ing officers.

Discussions on co-operative training have been
held on both sides of the Atlantic and it has been
suggested in America that a N.A.T.O. “missilry”
training centre should be set up. It would seem that
in the Cranfield courses we already have a nucleus
which could be expanded to meet any future require-
ments.

Automation and Computation.—A consortium of
some 20 organizations interested in automation and
computation set up as the British Conference on Auto-
mation and Computation is to be organized as three
groups, each covering a different aspect of the subjects.
What is to be known as the British Group for Computa-
tion and Automatic Control, consisting of 23 member

1 WIRELESS WORLD INDEX ‘
The index to the material published in Volumsz 63 of Wireless
World (1957) is now available. it includes both general and classified
irdaxes, and is obtainable from our Publishers price 1s. (postage 3d).
Cloth bind.ng cases with index cost 7s. 6d. {postage and packing
Is. 6d.). Our Publishers will undzrtake tha binding of readers’ own
issues, the cost per volume, including the index and binding case,
teing 22s. 6d., plus 2s. 6d. postage and packing.
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associations, has elected T. E. Goldup, this year’s presi-
dent of the L.LE.E,, as its chairman, with J. F. Coales, of
the Society of Instrument Technology, as one of the
vice-chairmen. Communications for the group shouid
be sent care of the L.E.E., Savoy Place, Victoria Em-
bankment, London, W.C.2.

Stereophonic Broadcasting.—Tests were conducted by
the B.B.C. after normal broadcasting hours on January
13th and 14th using the Brookmans Park (m.w.) and
Wrotham (v.h.f.) Home Service transmitters for one
sound channel and the Wrotham Third Programme fre-
quency and Crystal Palace TV sound carrier for the
other. Further tests may take place, some possibly in
broadcasting hours.

Exports Up Again.—Although figures for December
are not available at the time of writing, it would appear
from the figures for the first 11 months of the year that
1957 will have provided a record volume of radio
exports. At the end of November the total was £39.7M,
\lvgl;igh is only £0.5M short of the figure for the whole of

B.B.C. Crystal Palace television tower dominates the South
London landscape. At present two aerials are installed, one
for Channel | and another, on top of the 710-ft tower, for
experimental u.h.f. transmissions. Provision is made for
installing two Band Ill aerials, the original design of the
top-mast having been amended at the Government's re-
quest to make provision for the possible installation of an
L.T.A, aerial. In the left foreground is the temporary 200-ft
mast initially used by the B.B.C. Both the mast and the
tower were built by B.l. Callender's.

WIRELESS WORLD, FEBRUARY 1958
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Receiving Licences.—Domestic sound-only receiving
licences current at the end of November totalled
6,688,720. Combined television and sound licences
increased by 133,113, bringing the total to 7,657,184.
Car radio licences totalled 327,818. The overall
number of licences in the U.K. was 14,673,722—a
decrease of 3,890 during the month.

Anglesey’s v.ILf. station is to be built near Llanddona
and is expected to be completed by the autumn. It will
operate on 89.6, 91.8 and 94.0 Mc/s.

TV in Canada.—The Canadian Government is being
urged by the Canadian Chamber of Commerce to set
up an independent organization to control both govern-
ment and independent television and sound broadcast-
ing. At present the Canadian Broadcasting Corpora-
tion, which operates a sound and television service on
the lines of the B.B.C. (except that they do have some
sponsored programmes) also has the control over the
allocation of channels to privately operated commercial
TV and sound stations.

Australia, which at present has six television stations
(one national and two commercial stations in both
Sydney and Melbourne) is inviting tenders for the
erection of stations in the other four State capitals,
Brisbane, Adelaide, Perth and Hobart.

Brit LR.E. Council—At the 32nd annual general
meeting of the Institution, G. A. Marriott, director of
the M.O. Valve Co., was re-elected president for a
second year. The four vice-presidents, L. H. Paddle,
]. L. Thompson, Prof. Emerys Williams and Prof. E. E.
Zepler were also re-elected. To fill the four vacancies
on the council the following were elected: AV-M. C.P.
Brown (Redifon), Col. G. W. Raby (Atomic Power Con-
structions), S. J. H. Stevens (Ministry of Supply) and
A. H. Whiteley (Whiteley Electrical).

Semi-conductor Metallurgy.—A one-day symposium
on “Metallurgical Aspects of Semi-Conductors ” s
being organized by the Institute of Metals. It will be
held at the College of Technology, Gosta Green,
Birmingham, on February 25th. Paruculars are avail-
able from the Institute at 17, Belgrave Square, London,
S.W.1. Tickets are not required for the meeting.

- Higher technological courses, being held in 40 col-
léges in London and the Home Counties during the
Spring and Summer terms, are outlined in the Bulletin
of Special Courses in Higher Technology issued by the
Regional Advisory Council for Higher Technological
Education. They are mostly part-time evening courses
but 18 full-time courses of not more than three months’
duration are also included among the 260 listed. The
70-page booklet is obtainable from the Council at
Tavistock Square, London, W.C.1, price 3s post free.

Radar Association.—A meeting of members of the
Radar Association is being held on January 29th at
which it is proposed to introduce the word “elec-

tronics ? into the title of the Association.

Television Society’s headquarters have been trans-
ferred to 166-170, Shaftesbury Avenue, London, W.C.2.
The Society’s meetings, however, will continue to be
held in the Theatre of the Cinematograph Exhibitors’
Association, 164, Shaftesbury Avenue, W.C.2.

Head Office of the Radic Officers’ Union has been
transferred to Radio House, 4-6, Branfill Road, Up-
minster, Essex. The telephone number is unchanged
(Upminster 2321).

Perpetuating an error which appeared in the pro-
gramme of the International Components Symposium
at Malvern we referred in our note “Qxide Film
Resistors ” (page 596, December) to Dr. G. V. Planer’s
company as Planer Laboratories. It should be G. V.
Planer, Ltd., of Sunbury-on-Thames, Middlesex.

A correction.—Livingston Laboratories ask us to say
that in the advertisement on p. 30 of the January issue
the sterling price of the Type 515 oscilloscope should
be £303 and not £290.
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EDITORIAL. ASSISTANT WANTED

Wireless World invites applications for a post as
editorial assistant. The duties are as varied as the
contents of ‘the journal and call for wide technical
interests, a well-developed critical facuity and a talent
for lucid exposition. A good grounding in physics
and some experience in radio and electronics are
essential ; evidence of writing ability would be an
advantage.

Applications should be addressed to the Editor,
Wireless World, Dorset House, Stamford Street,
London, S.E.l.

PP PP Y PP TP T T EY EY PR L L L)

Vice-Admiral J. W. S. Dorling, C.B, M1EE, is o
retire on medical advice from the directorship of the
Radio Industry Council, a position he has held since
the formation of the council in 1946. Admiral Dorling
had a distinguished career as a wireless officer in the
Royal Navy. Between the two  wars he served
successively as fleet wireless officer, director of the
signal department at_the Admiralty, and captain of
H.M. Signal School, Portsmouth. His retirement takes
effect from October 31st.

Dr. W. R. G. Baker retired from the vice-presidency
of the General Electric Company of America on reach-
ing the age of 65 in November and has become vice-
president of Syracuse University, in charge of research.
Dr. Baker joined the company’s engineering laboratory
at Schenectady in 1917. His best-known contribution
to the American radio industry is probably the direc-
tion of its two National Television System Committees,
the first to establish standards for the American mono-
chrome service and the second, appointed in 1950, o
set up standards for what is now known as the N.T.S.C.
colour system. ’

J. A. Smale, CBE,, A.F.C, B.Sc, MLEE, who
retired last year from Cable & Wireless, of which he
had been engineer-in-chief for 10 years, has been
clected a fellow of the American Institute of Radio
Engineers “ for pioneering work in telecommunications.”
Since his retirement from C. & W., Mr. Smale has been
technical consultant in telecommunications engineering
to Marconi’s and is part-time chairman of the Cyprus
Inland Telecommunications Authority.

As a result of the reorganization of the special pro-
ducts division of Ultra Electricc, W. H. Medcali,
A.M.LE.E., becomes chief enZineer, R. M. W. Grant,
M.LE.E., factory manager and chief ‘executive in charge
of all production activities, and A. M. Pollock, com-
mercial manager. The division, which is concerned
with the production of radar equipment, aircraft elec-
tronic equipment, and the well-known Sarah radio
rescue beacon, is under the general management of
A. V. Edwards, a director of the company. Mr. Med-
calf, who joined Ultra from the G.E.C. Research
Laboratories in 1945 as assistant chief engineer, has
been deputy chief engineer since 1948. Mr. Grant, who
was until recently factory manager of the G.E.C. trans-
former works at Witton, was development design
engineer in Marconi’s high-power transmitter group
from 1936 to 1946.

J. Cunningham-Sands, A.M.Brit. LR.E,, has left Rud-
man Darlington & Co., where he has been associated
with the development and production of Reflectograph
tape recorders, and has joined Multimusic, Ltd., the
new Multicore subsidiary (see “News from the

Industry ™). This new company has acquired the

33
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patents, goodwill and trade marks in respect of tape
recorders and reproducers from Rudman Darlington &
Co, and Rudman Darlington (Electronics) and Mr.
Cunningham-Sands will be technical manager of the
Reflectograph Division of Multimusic.

G. M. Ettinger, M.Sc., has left the English Electric
Company, where he has been since 1955, to become
engineer-in-charge of the recently formed engineering
group of Marconi Instruments which will be concerned
with general and nucleonic research, semi-conductor
applications and technical liaison with other research
organizations. After obtaining his electrical engineering
degree at London University, Mr. Ettinger was awarded
a Fulbright Fellowship for post-graduate work at New
York University and Columbia University, New York,
and subsequently joined R.C.A.

E, G. ROWE (See “Honours™).

G. M. ETTINGER.

Three new directors have been appointed to the board
of the Decca Navigator Company: Graham L. Coles,
who in 1946 joined the marine sales staf on leaving the
Royal Navy and has been manager of the company'’s
marine division since 1947; George Hawker, B.Sc., who
joined the company’s systems planning division on leav-
ing the R.A.F. in 1946, becoming head of the division
in 1950 and since 1951 has been commercial manager;
and Herbert C. Lambert, chief accountant of the Decca
group, who also becomes group controller,

S. J. H. Stevens, B.Sc.(Eng.), AMBritL.R.E., has *

been seconded for three years from the Ministry of
Supply to SHAPE (Supreme Headquarters Allied
Powers, Europe) where he will join the signals group and
be concerned with forward scatter equipment. For the
past seven or eight years he has been in the electronics
production (air) section of the Ministry working on air-
borne communications. As menrioned elsewhere he has
been elected to the council of Brit.I.R.E.

OBITUARY

Dr. Alexander Meissner died on January 3rd, aged
74. He was born in Vienna and educated there in elec-
trical engineering and machine design. From 1907 he
worked for the Telefunken company in the early
development of quenched spark transmitters. He will,
perhaps, be best remembered for the regenerative valve
oscillator circuit which bears his name and which he
developed from 1913 onwards. After 1930 he worked
in the research department of AEG and his interests
once again turned to heavy electrical engineering, He
received many honours from universities and the
learned societies.

Frederick George Creed, invenwr of the Creed tele-
printer, died on December 11th at the age of 86. Born
in Nova Scotia, he came to this country in his late
twenties, bringing with him the idea for his system of
telegraphic printing,
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HONOURS

Among the recipients of awards in the Queen’s New
Year Honours List were the following:—

William R. J. Cook, C.B., deputy director, Atomic
Weapons Research Establishment, Aldermaston, who
receives a knighthood®

Dr. Harry W, Melvile, secretary, Department of
Scientific and Industrial Research, who is appointed a
Knight Commander of the Order of the Bath.

J. E. S. Cooper, C.M.G., assistant director, Govern-
ment Communications Headquarters, becomes a C.B.

Major-General W. R. C. Penney, CB., C.BE,
D.S.0., M.C,, lately director,~-London Communications
Security Agency, is promoted Knight Commander of
the British Empire.

E. H. Ball, managing director, British Thomson-
Houston; V. A. M. Hunt, director, Civil Aviation Con-
trol and Navigation Directorate, Ministry of Transport
and Civil Aviation; J. A. Mason, M.M., manager and
director, Automatic Telephone and Electric Co., and a
director of British Telecommunication Research;
C. Metcalfe, managing director, E.M.I. Electronics;
J. C. R. Proud, O.B.E,, director of broadcasting, Cyprus;
and M. J. L. Puling, O.B.E, controller, Television
Service Engineering, B.B.C., are appointed C.B.E.

W. J. Challens, senior superintendent (weapons elec-
tronics), Atomic Weapons Research Establishment,
Aldermaston; Lt.-Col. E, N. Elford, T.D., manager,
radar division, Marconi’s; R. G. Fall, senior signals
officer, Civil Aviation Telecommunications Directorate,
Ministry of Transport and Civil Aviation; R. A.
McMahon, secretary, British Electrical and Allied
Industries Research Association; H. K. Robin, chief
engineer, Communications Department, Foreign Office;
E. G. Rowe, chief valve engineer, Standard Telephones
and Cables; and Wing Cdr. E. M. Smith, M.B.E., chief
executive officer, Foreign Office, Government Com-
munications Headquarters, become O.B.E.

T. D. Fookes, civil aviation communications officer,
Air Traffic Control Centre, Usxbridge, Ministry of
Transport and Civil Aviation; J. A. Leith, engineer-in-
charge, B.B.C. Westerglen station; D. W. Rae, Ist
radio officer and purser, s.s. Pyrrhus; and J. 0. C
Whelans, production engineer, Mullard Radio Valve
Company, are appointed M.B.E.

OUR AUTHORS

John Gray, B.Sc., M.L.LE.E., who reports on the train-
ing of technicians in electronics in an article in this
issue, was head of the engineering department at
Paddington Technical College from the end of the war
until being appointed to his present position as prin-
cipal of the College of Electronics in the Royal Radar
Establishment atr Malvern. He graduated at London
University in 1928 and after some time in industry went
to the Borough Polytechnic, London, as senior lecturer
in electrical engineering, During the war he was in the
Royal Navy working on degaussing and allied problems.

H. J. F. Crabbe, who describes a folded corner horn
in this issue, has been senior technician in the depart-
ment of phonetics at University College, London, for
three years. He is engaged in research on the analysis
and synthesis of speech and allied acoustic subjects.
Prior to joining the College he was for five years in the
final inspection department of Decca Radar which he
joined after national service spent in the R.E.M.E.
working on anti-aircraft radar equipment.

J. C. Muller, B.Sc.(Eng.), author of the article on
pulse-type frequency measurement on page 83, took a
graduate apprentice course with the G.E.C. after obtain.
ing his engineering degree at the University of Wit-
watersrand, Johamnesburg, in December, 1955. He
recently returned to South Africa to take up an appoint-
ment for the company in the Union.
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Training Technicians in U.5.A.

THE PATTERN OF RADIO AND ELECTRONICS EDUCATION IN AMERICA

By JOHN GRAY*, BSc., MILEE, A.M.I.Mech.E.

DURING a semi-private visit to the U.S.A. in
t.e summer of 1957, advantage was taken of the
opportunity to visit various firms and colleges
specializing in electronic work. It is not claimed
that the investigation was exhaustive, because only
about six firms and six colleges were visited These,
however, were situated in such different and widely
separated places as New York, Brooklyn, New Jer-
sey, Washington D.C., Philadelphia, St. Louis,
Chicago and Milwaukee. Itis considered, therefore,
that a fairly representative picture was obtained of
the training facilities for electronics technicians.

General Education.—This follows the same gen-
eral pattern as the English educational system
between the ages of 5 and 18 years. Under the
American system children attend primary schools
up to about 10 years of age, then junior schools to
14 years and finally two or four years of high
school, They may leave school at 16 years and
take a job, but most of them stay up to 18 years of
age. In these final two years there is opportunity
for vocational training in the electrical or mechanical
trades, or they may continue their general education
in readiness for college. There is no 11+ exam.
and no nation-wide examination similar to our
General Certificate of Education, taken at 16.

The high schools maintain a fairly good standard.
They have the usual terminal examinations, and the
school leaving examination, which is taken at 18,
is about equivalent to our G.C.E. Ordinary examina-
tion. Each school awards its own diploma.

Technical Education.—About one quarter of the
boys leaving a technical high school at 18 go on to a
college and study on a full-time 3-year course for
a B.A. or B.S. degree.

The boys who have had the vocational training,
between 16 and 18 years of age at the high school,
may get a job in the appropriate trade and will be
immediately useful. They may increase their tech-
nical knowledge by attending evening classes and by
the time they are 21 they should have become skilled
tradesmen. 2

For the more technical work in heating, refrigera-
tion and air-conditioning, automobile repairs and,
more particularly, radio and TV servicing or elec-
tronics, young men find it necessary to take an
intensive day course of about 2 years’ duration. Most
of these young men, aged 18-22 years, have to do
part-time jobs at local factories in order to support
themselves and to pay their fees.

Many of the technical schools arrange attendance
from 7 a.m. to 1 p.m. or from 2 p.m. t0 8 p.m,, so
that students may put in a 5-day college week,
amounting to 30 hours, and still work locally. Some
evening classes are offered (7-9.30 p.m.)

None of the colleges visited was maintained by
the local municipality or State. Some were private
colleges run for profit but others were supported by
large local firms or endowed and run on non-profit-
making lines. Fees in the non-profit-making colleges

* College of Electronics, Royal Radar Establfshrfx_er{t, Malvern.
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were from $120 for an 18-months course, but in the
private colleges some of the fees were as high as
$1,200 for a similar course.

Radio and TV Servicemen’s Course.—Most of the
colleges offered an intensive 12-months course suit-
able for radio and TV Servicemen. The students
spent most of this time on commercially made
domestic receiver chassis, familiarizing themselves
with the circuits and locating and recufying_faults
with the aid of standard test equipment. Formal
theory lectures were cut to a minimum and very little
mathematics and physics was studied.

Junior Electronics Technicians’ Course.—In the
extended courses of 18-months duration, the tech-
nica! principles were dealt with more fully, some
calculation work was covered and lectures given on
related topics in light and sound. Men qualifying
from this course readily find posts as juntor tech-
nicians on the installation and maintenance of elec-
tronic equipment in broadcasting or industry. The
course is widened to include telecommunication
transmitters and industrial electronic equipment.

Senior Electronics Technicians’ Course.—At some
of the better colleges, this course was of 24-months
duration and embraced most of the application of
electronics such as broadcast transmitters and
receivers, radar and industrial equipment. A very
thorough treatment of fundamentals was given in-
cluding mathematics up to differential equations,
and topics in physics related to electronics were
similarly treated. A number of colleges were able
to devote a small amount of time to engineering
drawing, technical English and social studies.

Some of the colleges are authorized to award
Associateships in Applied Science (Electronics) to
successful students on this course. This award has
the backing of State education authorities and is
recognized by professional Bodies and industrial
firms. Men qualifying from this course will un-
doubtedly be able to fill posts as senior electronics
technicians in telecommunications or industry.

At the Milwaukee School of Engineering, the
students are able to tdke an initial 1-year course in
electronics and then pass on to a 2-year course deal-
ing with a wider variety of subjects, roughly equiva-
lent to parts 1 and 2 of a British engineering degree
course. A very thorough treatment of fundamentals
was given. This school is authorized to award a
Bachelor of Science (B.S.) degree to successful
students. A 2-year day course was available as a 6-
or 7-year evening course at the same overall cost.

Graduate and Post-Graduate Courses.— These
must be considered to be outside the scope of the
present investigation as non¢ of the large universi-
ties such as the Californian Institute of Technology
or M.LT. was visited; but it happened to be con-
venient to call in at the Brooklyn Polytechnic where,
in fact, very sound courses for B.S., M.S,, and
Ph.D. degrees were in operation.

Bell Telephone Laboratories had an interesting
scheme for their new graduate employees. New
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graduates were appointed on full salary as junior
€ng.neers or scientiic ofticers. In their first year,
they could attend lectures on three days per week' in
post-graduate mathemaucs and physics and specialist
cours€s on such topics as semuconductors, com-
puters and control systems. Some of the lectures
are given by vis.ung uaversity lecturers, others by
semor engineers ot the Bell organisauon. On the
other two days of the week, graauates obtain practi-
cal exper.ence in the research or development
laboratories and spend a few months in each of a
number of departments.

In their second year, they could continue to attend
a few lectures but, by this time, they were expected
to have shown an aptitude tor the work in a par-
ticular- department and were kept there to do a
worthwhile job.

Conditions in Colleges. Most of the larger
colleges had about 4,000 day students. About 50
per cent of these complete and pass the short 12-
month elementary courses and about 25 per cent
the more advanced 2-year courses.

The colieges are having a difficult time in their
competition with industry for suitable men to act as
lecturers or instructors.  The lecturers are mostly
university graduates, some with useful industrial
exper.ence, who can lecture on advanced funda-
mental theory and m athematics. The more ele-
mentary lectures are given by instructors who have
extensive practical experience of electronic equip-
ment and a fairly sound knowledge of underlying
principles; these instructors also supervise in the
laboratories. In the larger colleges, a member of the
staff acts as student councillor or adviser. He spends
all of his time watching the progress of individual
students, advising them, and helping to place them,
when qualified, in suitable posts.

There do not appear to be any nationally recog-
nized salary scales for technical lecturers, and salaries
and conditions of service seem to be a matter for
direct negotiation between individual lecturers and
the Principal or Director of the college.

Buildings. None of the technical colleges visited
was controlled by the local municipality or state, and
the type of buildings and equipment provided was
influenced by the degree of local endowment.

Some of the smaller colleges are housed in con-
verted shops or commercial premises but the larger
and more prosperous ones have been able to have
large new buildings.” Most of the colleges were
situated in built-up areas and none had the spacious
grounds or campuses seen in American films.

Equipment. Most of the smaller colleges with a
bias towards radio servicing made use of a large
number of used radio and television receiver chassis
with a reasonable amount of test equipment such as
signal generators, multi-range meters and oscillo-
scopes.

Those colleges doing more fundamental work in
advanced electronics make more use of “bread-
board ” circuits made up from components by some
of the students and laboratory instructors. This was
supplemented by adequate commercial test and
measuring equipment. :

The more prosperous colleges have spent large
sums of money in elaborate commercial equipment
such as complete sound and vision transmitters, and
specialized industrial electronic equipment, Many
of the colleges are using the special Philco electronic
circuit demonstration equipment, but more thought
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might have been given to the devising of other
special aemonstration equipment to iliustrate funda-
mental principles during lectures. ]

‘There was lttle equipment suitable for micro-
#ave eXperumems or to aemonstrate auto-control or
servo-mecnamsm pr.nciples, but it was unaerstood
that some or tne colleges intended to set tnese up.

It seemed that more thought might have been
given to the edicient planmng of tne layout and
power supplies to the iaboratories., The eiectrical
machine labs, in particular, were rather old-
fashioned compared with many British colleges.

Amenities. None of the colleges visited had
hostels tor resident students, but usts of suitaple
lodgings were kept and students directed to suit-
able accommodation. The larger colleges had can-
teens run on the self-service system, wnere students
could get Lght retreshments trom early breaxrast
0 evening meals. Nearly all of the colleges had
large pleasant common rooms and smalier club
rooms. ‘lhe students had organized themseives into
Student Unions and various recreative clubs.

Practical Training. At the end of their 2-year
electronics course successful students are able to get
joos, qu.te readily, as junior technicians in elec-
tronics firms. ‘L'hey acquire practical experience in
the course of their routine work and if they vary
their experience sufficiently they can become ex-
per.enced senior technicians in the course of a few
years.

None of the firms visited was running formal
apprenticeships in electronics or undertaking the
responsibility of a full training scheme. There was
no part-time day release, but some firms would refund
fees to junior employees who were successfully
attending evening technical courses.

Some firms were running normal apprenticeship
schemes on a small scale for toolroom craftsmen,
Apprentices were recruited at 16 years of age and
given initial practical instruction in a training bay
in the main toolroom. Later, they work under ex-
perienced craftsmen in the main toolroom. During
the 5-year apprenticeship, the apprentices are re-
quired to attend evenings classes in appropriate sub-
jects at the nearest technical college and fees are
refunded by the firm to successful students.

Conclusion.—The normal pattern for a young man
wishing to train as an electronics technician appears
to be as follows.

First, a general education in ordinary and techni-
cal high schools up to the age of 18. Second, a
fairly arduous full-time two-year theoretical
course of study on electronics at a technical institute,
Third, a junior technician’s post in a firm, in which
he picks up practical experience on his routine work.

As the students have to pay their own way during
that two-year course, they are very conscientious
with their studies, but the nature of the arrangement
must be a considerable strain on them, financially
and otherwise, :

They receive very little formal practical training
before taking a job. This can hardly be as satis-
factory as the British Apprenticeship scheme,
whereby a young man receives a formal graded prac-
tical training in various aspects of electronics
before he settles in a particular job.

The American system has its faults but, in spite
of these, it is turning out large numbers of elec-
tronics technicians who are able to undertake high-
grade work in industry.
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DESIGN FOR A

Folded Corner Horn

By H. J. F. CRABBE

Low-frequency Unit with a Response Down to 40 cfs

WHENEVER audio enthusiasts get together, the
subject of loudspeaker loading at low frequencies
inevitably arises and the advantages of this, that and
the other conflicting system are zealously proclaimed.
Usually, however, the protagonists will unite in
agreeing that an exponential horn provides the ideal
method of loading a cone loudspeaker, but that the
sheer physical size of the system makes it Quite
inapplicable to domestic conditions. Nevertheless,
excellent aural results can be obtained from struc-
tures of quite moderate dimensions. It is the purpose
of this article to describe the design and construction
of such a practical corner-mounted bass horn to
provide a smooth response at high efficiency down to
40 c/s when driven by an 8-in speaker.

Advantages of Horn Loading.—First it may be
helpful to review briefly the reasons for the superi-
ority of the horn as a method of loudspeaker load-
ing. Considered as an acoustic power generator 2
cone loudspeaker has a complex source impedance
which is primarily reactive, with a major inductive
component (the cone mass) in series with a capacity
(the suspension compliance). For an optimum
transfer of power to take place, the load should
consist of an acoustic resistance equal to the total
acoustic reactance of the speaker. The impedance
offered to a cone by an unrestricted volume of air is
but a minute fraction of this optimum load; and in
the simple case of a unit mounted in an infinite
baffle the air load is not only very small but at low
frequencies almost purely reactive. The problem is
how to modify this low air impedance so as to present
the speaker cone with the high resistance independent
of frequency which is necessary for efficient working.
The various types of vented enclosure usually provide
lcading which approaches the optimum at one
frequency only, i.e., they are resonant. Within its
pass band an exponential horn behaves like a simple
acoustic transformer which converts the low resist-
ance of the free air at its mouth into a high resistance
at its throat, the smaller the throat the higher being
the resistance, Thus, by choosing a suitable size
of throat, it is possible to obtain the correct load for
any speaker, thereby greatly increasing its efficiency
as a transducer. This increase in the efficiency also
means that the actual cone excursion required to
produce a given sound level is vastly reduced by a
horn, so that uneven distribution of flux in the gap
and non-linear suspension of the cone will contribute
much less distortion to the output. Another great
advantage of horn loading is that it results in heavy
damping of the cone movement and consequent
elimination of resonances. Amplifiers with a low
output impedance are used to facilitate magnetic
damping, but this is onty effective at low frequencies,
and the many minor resonances resulting from cone
break-up which are only loosely coupled to the
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voice coil can only be reduced acoustically by a horn.

Horn loading is worth while at all frequencies
and a number of speakers using the principle are
available at reasonable cost for use at high and
middle frequencies. However, the clarity and
naturalness of the reproduction from these and push-
pull electrostatic units are such as to underline the
mediocre quality of most conventional bass repro-
ducers. In the author’s opinion a good bass horn
of low cost which can be constructed by anyone
with reasonable ability and enthusiasm would help
to fill this gap. The problems involved in designing
such a horn will now be considered.

There are three basic dimensions which must be
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Fig. 1.

Change of relative acoustic resistance with
frequeny at the throat of an ideal exponential horn
(dotted line). and the same ho'n terminated at a mouth

diameter of A3 (full line). The flare cut-off frequency is
35 ¢/s and the throat diameter 3 in.

established before a specification can be made for
any horn. These are:—

(1) The rate of flare, i.e. the rate at which the cross-
sectional area changes with distance along the horn
axis.

(2) The area of the mouth.

(3) The area of the throat,

For a given rate of flare, (2) and (3) will automatically
determine the length. Each of these factors will be
considered in turn before proceeding to the practical
design.

Rate of Flare.—In addition to having the charac-
teristics of a transformer, an ideal exponential horn
behaves like a high pass filter, and the throat acousti-
cal resistance into which the speaker looks takes the
form shown by the dotted line in Fig. 1. The
frequency at which the resistance has fallen to zero
is the flare cut-off frequency (f.,), which depends
on the rate of flare (the more gradual the rate, the
lower the cut-off). It is obviously necessary to
arrange that this comes below the lowest frequency
the horn is required to handle, and it may be assumed
that this latter is 40 c/s as only the very deepest organ
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Fig. 2. Throat resistance of the horn of Fig. ! when
terminated at a mouth diameter of M5 (6.4 ft).

ARIAL LEKGTH [

CROSS SECTIONAL AREA (=g 0t

Fig. 3. Law of the proposed horn presented graphically.
The ideal expansion (dotted) line may be compared with
that of the practical shape (full line).

pedal notes are likely to have any significant energy
content below this. To achieve a sufficiently constant
load on the speaker down to 40 c/s a cut-off frequency
of 35 c/s is suitable. The rate of flare (o) can now
be determined from the equation « = 4nf,, /¢ where
¢ is the velocity of sound in air. This gives
o = 0.4 per ft.
Mouth Area.—The second major factor influencing
the low frequency response of a horn is the degree of
mismatch of acoustical impedance as the sound
passes from the horn mouth into free air. Such a
mismatch causes reflections back into the horn, and
the resulting resonant modes create irregularities
in the throat resistance. For the curve of Fig. 1 to
remain completely unaffected, the horn mouth
diameter! would have to be 4A/n, where A is the wave-
length at f,,. However, Olson? has shown that this
ideal condition is almost fulfilled if the diameter is
reduced to A/3, and has confirmed this by measure-
ments on an actual horn, the results of which may
be compared with the ideal curve in Fig. 1. In
practice, for low frequency horns, the mouth dia-
meter may be even further reduced to A/5, which for
a cut-off at 35 c/s is 6.4 ft, corresponding to a mouth
area of 32 sq ft. The resulting throat resistance
curve (Fig. 2) looks rather alarming, but the maxi-
mum variation of acoustic resistance is only 3 to 1,
and Olson® has shown that irregularities of 6 to 1
will cause variations of power output of only 2 dB
down to just above the cut-off frequency, provided
that the throat is properly matched to the driving
unit.

The horn so far envisaged will radiate effectively
down to 40 ¢/s into a solid angle of 4, i.e., free space.
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A reduction of the solid angle into which the horn
is required to radiate will raise the acoustic radiation
resistance immediately in front of the horn mouth,
and the area of the latter must be reducei in pro-
portion to retain the original matching conditions.
Taking a practical case, if the angle in front of the
horn mouth is #/2 or an eighth of a sphere, then the
32 sq ft mouth area may be divided by 8 without
adverse effects. In the corner of a room at floor
level the solid angle is in fact an eighth of a sphere,
so that a horn placed in such a position will work
satisfactorily with a mouth area of 4 sq ft. The
room walls should extend in an unbroken manner
for several feet beyond the horn mouth, otherwise
the effective solid angle in front of the assembly may
be more than the eighth of a sphere mentioned above.

Throat Area.—The cross-sectional area of the
throat depends on the size and type of speaker
drive unit to which the horn will be coupled. In
general, from the point of view of economy and
the availability of speakers suitable for horn load-
ing, an 8-in unit is probably the most satisfactory.
As a rough empirical rule for speakers with light
paper type cones, it has been found that optimum
matching occurs when the throat area of the horn
Is equal to one quarter of the piston area of the
cone. A nominal 8-in speaker usually has an effec-
tive diameter of 6 in, which gives a throat area of
7 sq in or 0.049 sq ft.

Specification.—The final theoretical specification
for the horn may now be formulated.

(1) Rate of flare «=0.4 (per ft).

(2) Area of mouth A,=4 sq ft.

(3) Area of throat A,=0.049 sq. ft.

The length of the horn x can now be deter-
mined from the exponential horn equation A=
Aje*,  This gives x=11 ft. The resulting flare is
represented graphically in Fig. 3.

Folding the Horn.—In folding the horn so that

Fig. 4. Shape of the practical folded horn, showing the
sound path f-om the small circular throat to the large
quadrant shaped mouth.
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SUPPORTS FOR
SECTION b

(2)

Fig. 5. (a) View of the main frame of the horn to which the final vertical sect'on and the mouth are p2rmanently fixed.
(b) An unde side view of the mid ile part, showing the square opening which feeds into the ve tical section, and the small

rectangular obpzning which couples to the ** | "’-si.aped section.

it will stand conveniently in the corner of a room
the following four requirements must be borne
in mind.

(1) The mouth must be at floor level and should
extend through 90° from one wall to the other to
ensure proper matching into the room.

(2) The throat must be positioned so that the
back of the speaker unit may be easily coupled to
it, leaving the front of the cone free to radiate
into the room at middle and high frequencies either
directly or via a short horn.

(3) The horn must be folded sufficiently to avoid
an excess of waste space in the total structure.

(4) The number of bends must be restricted
to the absolute minimum in order to have the
advantages of horn loading well into the region
where the maximum energy levels occur in orches-
tral music, i.e., 200 to 500 c/s. This restriction
arises because the wavefront travelling through
a folded horn becomes bent in such a manner
that, above a certain frequency, out-of-phase can-
cellation effects take place, and the response tails
off in an erratic manner.

Requirements (1) and (2) are basic and deter-

mine the overall structure; whereas (3) and (4)
conflict and a compromise solution is necessary.
With the above factors in mind, a practical shape
has been evolved (Fig. 4) whose expansion law
approximates reasonably to the theoretical flare,
as will be seen from a comparison of the two in
Fig. 3.
Method of Construction.—To construct such
a horn with sufficient mass and rigidity to avoid
vibration and mechanical resonance is a difficult
problem. After consideration of numerous alter-
natives, it was finally decided to use half-inch thick
concrete for most of the structure; and only employ
wood or composition board near the mouth where
the acoustic pressures are relatively low.

The horn divides conveniently into three sections
which may be taken apart for transportation; the
details of the structure are shown in Fig. 5. It
will be noticed that the bottom surface of the
mouth is not included as this is provided by the
floor of the room in which the horn stands. The
detachable sections (b) and {(c) are assembled by
tolting together the drilled metal coupling flanges.
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COUPLING FLANGES:
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(b) (<)

(c) Twa views of the * ] *', or throat, section.

Some sort of permanent mould or reinforcement
is necessary for the hollow concrete sections, and
it is convenient to make this of 26 s.w.g. tinplate
which can be easily cut, bent and soldered. This
tinplate constitutes the inner surface of the horn,
and all the dimensions of the concrete parts given
in Fig. 5 are for the tinplate shapes. To ensure
that the concrete keys firmly on to the metal, strips
of perforated zinc to protrude  in are soldered on to
the surface in a zig-zag fashion so that no point on
the tinplate surface is more than 2in from a place
which will be firmly anchored into the concrete.
For anyone not a skilled plasterer the task of
applving an even layer of concrete half an inch
thick to the somewhat odd shapes requires a great
deal of patience, and has to be done in casy stages.
A mixture of one part of cement to three of sand is
suitable. The sections should be left for several
days to dry out thoroughly. The tiny cracks which
appear must all be filled before the horn is assem-
bled. Should the concreting process prove too
tiresome, a little light relief is permissible on the final
vertical section of the horn attached to the main
frame, where a I-in thick sand-filled panel made
with hardboard bent to the required shape is
adequate.
Assembling The Horn.—The main frame should
be fixed firmly into position, and strips of felt stuck
on the horizontal supports for section (b) (Fig. 5).
This latter is then hoisted into position. It will be
found that its centre gravity lies in front of these sup-
ports so that its weight is only completely held
when the J-shaped section (c) is finally in position.
The inevitable inaccuracies of the parts make a
certain amount of padding and packing necessary
in the assembly process, but this may be left to the
individual ingenuity. Where the three concrete
sections join it is essemtial to seal completely the
cracks with a filler, as quite minor leaks will drastically
upset the performance at low frequencies. For
constructors with young children, Plasticine will no
doubt be readily available, and is very suitable for
this operation. Finally, the front of the horn
should be boarded up as in Fig. 6 to make the
transition from mouth to room less sudden and
consequently improve the matching. When this
boarding up is done the resulting cavity around
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Fig. 6. The author’s completed system with its decorative
cover removed.

the J section must be stuffed with acoustically
absorbent material to prevent it ringing. Screwed
up newspapers tightly packed are very suitable for
this purpose.

Choice of Loudspeaker.—It will be found that
the horn enhances the low frequency efficiency of
an 8-in speaker so greatly that if one unit is used
to cover the whole range the balance may be upset
in favour of the bass. Therefore in many cases the
best approach would be to use a separate unit
(preferably horn loaded) for the middle and high
frequencies, and any moderately good 8-in unit
in the horn for the bass. A little intelligent juggling
with the cross-over component values and speaker
impedances should equalize the efficiencies. The
four-to-one ratio of cone to throat area mentioned
earlier is relevant to a light cone of the type found
on the average 8-in unit; the heavy cones fitted to
many bass reproducers require a larger ratio for
optimum matching, and because of this a 10-in
or 12-in speaker of this type would be as suitable
as a normal 8-in unit. In either case the speaker
should have a fairly rigid cone without graded com-
plianices, and the edge suspension should be suffici-
ently free to ensure a low resonant frequency, say
below 50 c/s.

Another alternative (adopted by the author) is to
use a single very high flux twin cone unit of a type
designed specifically for horn loading; and to
balance the low frequency efficiency provided by
the main horn, at middle frequencies by means of a
short straight horn (described later) coupled to the
front of the speaker; and at high frequencies by the
increase in the radiation from the small inner cone.
Although such a speaker is expensive, the cost should
be compared with that of two medium-priced units
and a cross-over network. The end of the short
middle-frequency horn may be seen in Fig. 6.
Fitting the Speaker.—As has been mentioned
earlier, the low-frequency horn will not transmit
sound effectively above a certain frequency because
of the folds in its length. In this case the angle of
the bend nedrest the mouth is 90° and the criterion
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" is that when the diameter of the horn at this bend

is equal to A/2 the first dip in the response will occurt,
The effective diameter at the final bend is approxi-
mately 1.4 ft, which means that a dip will occur at
about 400 c/s. The coupling between the speaker and
horn throat should therefore be designed so that
the energy transmitted through the horn falls away
rapidly above, say, 350 c/s. This is achieved by
placing a cavity between the cone and throat which
acts as an acoustic capacitance, and shunts the horn
resistance above the chosen frequency. In addition,
this cavity removes the mechanical restriction
on the cone movement imposed by the low fre juency
horn throat resistance, and allows the short horn
on the front of the cone to take over efficiently at
middle frequencies. This arrangement provides an
acoustic equivalent of a conventional cross-over
circuit.

The volume of the cavity must be such that its
acoustical reactance equals the acoustical resistance
of the horn throat at 350 c¢/s. Within its pass band
the throat resistance of an exponential horn is pc/A,
where p, ¢ and A, are the density of air, the velocity
of sound, and the cross-sectional area of the throat
respectively. The reactance of an acoustical volume

2
capacitance is E:f_V’ where V is the volume and f the

42  143x10°

frequency. ' This gives T3] 7007V

where V is in c.c.
Therefore V=700 c.c. or 42.6 cu in.

On many 8-in. speakers the volume of air between
the rear of the cone and the frame is approximately
40 cu in; and with these the simplest method of
coupling to the horn is to seal off this cavity, leaving
one opening suitably placed for fixing to the horn
throat. Whatever arrangement is used it is essential
that any extension to the throat should maintain the
cross-sectional arca of 7 sq in right up to the cavity.
The author has found that if the point of entry of the
throat into the cavity is placed asymmetrically with
respect to the speaker axis, the cavity tends to behave
like a Helmholtz resonator, and produce audible
coloration of the output. The way to overcome
this is to couple the throat coaxially as in Fig. 7.

INNER MOULDING
FIXED
T0 MAGNET

i
OUTER MOULDING SEALED
TO SPEAKER FRAME

COUPLING FLANGES
CLOTH DIAPHRAGM

Fig. 7. Sectional view of the speaker mounting showing
the method of extending the horn throat area up to the
cavity at the rear of the cone.
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The dimensions of the moulding on and around the
magnet will obviously depend on the individual
speaker unit, but shapes of this sort can easily be
made with plaster of Paris, and set quickly in re-
movable cardboard moulds.

Despite the attenuating effect of the cavity, a
certain amount of high frequency energy will still
travel through the horn and may colour the output.
As a final precaution against this, a further low pass
filter may be added in the form of a cloth diaphragm
at the throat. The fitting of this is not critical, and
it has been determined experimentally during
listening tests that two layers of medium thickness
woolly cloth material are sufficient to remove all
audible effects. The position of the diaphragm is
shown in Fig. 7.

When the resulting speaker-plus-coupling unit is
fitted to the horn, it will be found that the speaker
cone lies several inches below the top of the middle
concrete section. This is deliberate as the space is
used to accommodate the throat end of a short
middle-frequency horn, thus reducing the overall
height of the final assembly. If the second horn is
not fitted, the speaker should be mounted flush with
the top of the structure and the main horn throat
extended upwards appropriately. It is not necessary
to continue the flare taper when this is done, as this
would not cause the cross-sectional area to change
very much in a few inches.

The upward facing arrangement of the cone
causes a wide dispersion of sound at middle fre-
quencies which is very pleasing when reproducing
orchestral music. The attenuation, which would
otherwise be suffered by very high frequencies
through being beamed straight up at the ceiling,
should be avoided by fixing a small elliptical metal
plate above the cone to reflect the beam back into the
corner of the room, from where it will be reflected
forwards in a more horizontal plane (see Fig. 8). The
back of this reflector can be coated with Plasticine to
avoid any possibility of ringing.

Middle-Frequency Horn.—To achieve a satis-
factory performance, a middle or high-frequency
horn must approach the ideal much more closely
than one for low frequencies only. This means
in practice that it must have a straight axis, and
its mouth diameter must be at least A/3 at the cut-
off frequency. Failure to fulfil this last require-
ment is the primary cause of the coloration for
which some horn loudspeakers have a reputation.

The cut-off frequency of the short horn must
be chosen so that it begins to load the front of
the speaker cone just as the rear cavity starts to
shunt the throat resistance of the main horn. In
the absence of the short horn the output from the
bass horn begins to fall above 330 c/s, so an f,
of 325 c/s seems about right for the small horn.
Using the equation given earlier this gives a rate
of flare () of 0.304 per in.

Ideally, the throat area of the short horn should
be smaller than the cone area as in the main horn.
However, with an 8-in speaker, it is then almost im-
possible to devise a form of coupling which will
distribute the load evenly over the cone area and
at the same time avoid irregularities of response
due to path length differences and cone break-up.
In practice it is sufficient to make the throat area
equal to the piston area of the cone. This is
quite an efficient arrangement at middle frequen-
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cies, because, even in the absence of a horn, when
the cone is an appreciable fraction of a wavelength
in diamerer, the resistive component of the air
load becomes predominant. With a horn, acoustic
damping of the cone movement is also provided.

To avoid standing wave effects between parallel
surfaces, it is preferable to make the horn with a
circular rather than rectangular cross-section. A
mouth diameter of 14 in corresponds to /3 and
is probably adequate, but the author has gone to
22 in to be completely safe. This results in an
axial length of 8 in, the first 5 in of which is accom-
modated below the top of the main assembly. Fig.
8 shows the sort of arrangement required; the
end of the short horn may be seen in the photo-
graph (Fig. 6).

The horn can easily be made by sticking together
a succession of cardboard cones of appropriate
angle and coating the resultant shape with approxi-
mately one inch of plaster of Paris. The shape at
the throat will depend on the speaker unit, but
should be arranged to come within 4 in of the cone,
and to stand securely without leakage on the speaker

CLOTH DAMPING - -

FRONT OF J SECTION f
FRONT OF FINAL !
VERTICAL SECTION

Fig. 8. Sectional view of the short middle-frequency
horn showing its relation to the cone and main horn
structure.  The position and angle of the metal reflector
are also shown,

frame under its own weight. The china-like quality
of the plaster and the annular shape of the horn
mouth combine to produce a slight mechanical
resonance, so that the topmost few inches of the
horn should be bound on the outside with cloth
or rope to prevent ringing.

The central “bung” attached to the magnet
pole in Fig. 8 is an attempt to achieve some degree
of horn loading on the apex of the cone from which
the very highest frequencies are radiated. It is
shaped so that the area between it and the inner
cone expands exponentially. This refinement is
now fitted by the manufacturers of the unit used
by the author,

Frequency Response.—Objective measurements of
the performance of any loudspeaker are bound to be
very difficult under domestic conditions. This
applies particularly to the frequency response which
can be completely distorted by room acoustics.
Since the present speaker must by definition stand
in a corner, the use of an anechoic chamber for
measurements is out of the question. Fortunately
the room in which the author’s model stands is of
irregular shape, has a varying ceiling height, and most
of the walls are of the plaster partition variety, all
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of which results in a very marked lack of reverbera-
tion at low frequencies. In these circumstances a
subjective assessment of the frequency response is
not completely valueless. With a constant input
from a low impedance amplifier source, the radiation
from the main horn mouth extends smoothly with no
audible peaks or dips from 300 to 40 c/s, below
which it falls away rapidly. Above 300 c/s the
short horn progressively takes over with no change
of level or quality in the total output, the frequency
at which the sound is divided equally between the
two being 330 c¢/s. It is impossible to detect any
frequency doubling at 40 c¢/s even at very high input
levels.

With the short horn removed, the cross-over
frequency changes to 370 c/s and is less sharply
defined. The efficiency in the 500 to 1,000 c/s
region is also somewhat lower.

Damping.—Next to the increase of efficiency the
most noticeable effect of horn loading on a cone
speaker is the virtual removal of the major cone
resonance, and this change can be most dramatic.
Units which have an impossibly boomy and coloured
bass response in more conventional enclosures give
a very good account of themselves in this horn.
As an extreme example a “cheap and nasty” speaker
with the major resonance at 250 c¢/s was coupled
directly to the horn throat. Despite the unity ratio
of cone to throat area and the consequent mismatch,
the resulting bass was smoother than much that
passes for “hi-fi”’ elsewhere. Moir® has demonstrated
the deleterious effect on amplifier performance of a
load which varies widely with frequency, and has
shown that the damping of the cone resonance
afforded by a horn is accompanied by a corrres-
ponding flattening of the electrical impedance
curve. Fig. 9 shows the impedance characteristics
of two speakers in the horn and unmounted. It will
be seen that when the resonance occurs well within
the pass band of the horn it is damped completely
out of existence, and when it is below the horn
cut-off it is reduced in both amplitude and frequency.

A basic criterion for high acoustic damping in any
loudspeaker system is that its transient response
shall be independent of the source impedance
feeding it. One very simple test for checking this is
alternately to short and unshort a 13-V cell across
the speaker coil. This applies step functions alter-
nately at very low and at infinite impedance respec-
tively, and the resulting click sounds should be
indistinguishable from one another. They are in
fact identical with this speaker.

Efficiency.—In the absence of proper measuring
facilities one can only guess at the overall electro-
acoustic efficiency of the system. As a first step the
peak electrical power fed into the speaker was mea-
sured when reproducing orchestral music. The
method recently suggested by Baxandall® was used,
and the sound level at times was very high indeed.
The peak power reached was § watt, and that only
very rarely. The vast majority of very loud climaxes
did not exceed } watt, and for most music most of the
time a 100 mW peak power was adequate for realistic
reproduction. Hopkins and  Stryker?’ have
developed a method of relating the subjective loud-
ness needs of the listener to the maximum amplifier
power required, for speakers of various efficiencies
in rooms of various sizes. Their table shows that for
realistic reproduction of a 75-piece orchestrain a room
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Fig. 9. Electrical impedance curves of two speakers, in
the horn (full lines) and unmounted (dotted lines).

of 1,500 cu ft a maximum power of } watt corres-
ponds to a speaker efficiency of 409%. This seems
about right in view of the high flux drive unit used.
With more moderately priced speakers it should
still be possible to achieve low frequency efficiencies
of up to 15%, which would mean very modest
amplifier requirements for domestic use. Indeed,
economies in this direction could more than cover the
cost of building the horn.

Subjective Listening Tests.—The final judgment
of the quality of any loudspeaker system must be
the subjective one of music-lovers, and numerous
members of this species have listened to the horn
described in this article. Attention has been directed
to the low frequencies which are a function of the
horn, rather than the high frequencies which depend
on the type of drive unit used.

The general view scems to be that the bass is
smooth and clean with a complete absence of colora-
tion or resonance, transients are very clear, and when
the full orchestra is playing a loud passage all the
low frequency detail is preserved. The reproduction
has an exceptionally solid and firm sound. There is
great depth in the bass only when there should be.
The sort of deep and impressive “ glow > added by
some speakers whenever the music is loud (possibly
caused’ by excitation of the major cone resonance)
is not a characteristic of this system; neither is it a
characteristic of an orchestra in the concert hall.

Possibly the most important single requirement of a
speaker is that discriminating listeners can live with
it. The author has lived with his with increasing
satisfaction for over a year, a test which numerous
previous set-ups have failed to pass.

Finally the author would like to acknowledge the
invaluable help of J. E. West and R. H. Clayton in
designing the folded horn shape, and to mention
that they have also constructed prototype models
with equal success.
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- U.H.E. IN US.A.

By JACK DARR*

SOME little time ago, tne Powers That Be in
Washington got together for a potlatch, an indaba,
a punchayet and a pow-wow, (with apologies to
Rudyard K.) and decided that the TV men were
having much too easy a time of it.

“What could we do to stir ’em up a bit? > asked
one. “They're getting fat and lazy, and making
entirely too much money!”

“Indeed,” agreed another of the patriarchs.
“Why, if you'd seen what that man charged me
last week for only —”

“Gentlemen!” rumbled the Chair, frowning.
“We mustn’t let personal feelings enter into this!
The problem before this Committee at present is
co-channel interference, lack of available channels,
and overcrowding in general. Do I hear any sug-
gestions?

“If I had my way,” said one member, “I’d assign
a uhf. band, say from 470 to 890 megacycles to
TV broadcasting.”

“Ah, yes,” smiled the Chair, “that might solve
all of our problems. Not only shall we have given
the broadcasters more lebensraum, but we shall have
taken a good wipe at some of those servicemen.
When I think of all the trouble they’re going to have
I just want to —.” At this point, the Chair became
quite overcome with joy, and was led off, still chortl-
ing, to apply restoratives.

The preceding fabulous version may suffer from
a certain lack of verisimilitude, but in one form
or anothar some such vision must have arisen in
the minds of the American TV men when they
first encountered this new band of frequencies.

These were known as the Ultra High Frequency
channels, although different versions have been
circulated: one disgruntled technician, after hours
of probing a roof for a non-existent signal, claimed
they stood for “Up Here Forever,” while another,
attempting to get sufficient signal a few miles away
from the station, held out for “Unusable Here in
Fringe.” There have been others, but this must
pass through the mails!

Technical difficulties abounded in the early days
of u.h.f. transmissions, not only among the receiving
gentry, but among the transmitting types as well.
The nation’s first u.h.f. station, in Portland, Oregon,
ran headlong into some of these: although reception
of the signals was excellent a few miles out, not a
set in the city proper could receive the station! In-
vestigation revealed that the transmitting antenna
partook of some of the characteristics of a lawn-
sprinkler: the signal was being “ squirted” well
out into the outskirts, but the area immediately
surrounding the “sprinkler ” was quite dry! (This
was finally remedied by tilting the antenna, so as
to bring the signals down into the city itself!)

Propagation Characteristics of U.H.F. Signals.—
As in v.hf. broadcasting, many of the tightly held
pre-conceived notions about the nature of the

* Quachita Radio-TV Service, Mena, Arkansas
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HOW ONE SERVICEMAN
CONTRIVED TO STAY HAPPY

ON THE HIGH BANDS

signal path, line-of-sight transmissions, and so forth,
were proved to be slightly in error, after a few
months of field testing. With the much higher
frequencies, it was assumed that reception would
be truly line-of-sight, with no bending at all, and
it was feared that there would be great difficulties
with reflections and ghosts.

Practical experience has proved some of these
assumptions true, some false. As in v.h.f. work, the
“line-of-sight fallacy” has proven to be just that.
Many instances of good rcception in “impossible
locations ” have confirmed this, as will be discussed
later. Ghosts and reflections are no problem; in
fact, many technicians say that they are much less
than at v.h.f.

Field Test Results.—A series of field tests made
in primary, secondary and fringe areas brought
forth some rather interesting results. The same
antenna, a bow-tie with reflector, was used in all
tests, together with an adjustable tower, to permit
checking the actual field strengths at different
heights. A field-strength meter was used in con-
junction with a portable TV receiver, to check both
picture quality and actual signal strength. To make
the tests as accurate as possible, the same length
of lead-in was used on all tests: the surplus was
held away from the tower, off the ground, with a bit
of dry string, thus making transmission line losses
equal for all positions.

Several peculiarities were found during these
tests, although not as many as had been anticipated.
Several were made in places where local technicians
had been complaining loudly of insufficient signal
strength; these revealed that the major difficulty
had been lack of antenna height, coupled with the
use of improper antenne, with too little gain. Most
of these locations were from 40 to 50 miles away
from the station, with a great deal of this distance
being over water. This brought out two things:
(1) that the outer edges of the fringe were much
farther away than had been previously thought pos-
sible, and (2) that over-water transmissions suffered
much less loss than a corresponding distance over
land. One novel discovery resulted from tests at a
medium distance location, where a fairly strong
signal was expected, and a quite weak one received;
checking the map disclosed a very large swamp
exactly between transmitter and receiver, which led
inevitably to the conclusion that the signal, like the
famous € Chloe,” had gotten lost in the swamp!

The presence of very tall trees between receiver
and station also leads to trouble. It was found
necessary in all cases to go above trees to get reliable

signals. ~ This in contravention to common experi-
ence with v.h.f., which suffers very little from
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“foliage attenuation.” Even a large grove of pines,
with their fine needles, caused quite a loss. Another
source of excessive attenuation in the signal path
was the presence of thickly populated areas, tall
buildings, etc. Added antenna height was needed
here.

Summing up, it may be said that no more diffi-
culties were encountered than in v.h.f. work: pro-
vided, of course, that the proper antenna and other
equipment are used, along with proper installation
techniques. Distances worked were far in excess
of those predicted, even by the most enthusiastic
proponents of u.h.f. broadcasting.

U.H.F. Receiving Aerials.—Receiving antennz
for u.hf. work are, of course, built to the same
theoretical designs as those used by their big
brothers on v.hf. Many types are found in both
“sizes,” such as the multi-element Yagi, used in
u.h.f. work up to 12 elements, the dipole and reflec-
tor, which appears in many shapes. The most com-
mon of these is the “ bow-tie,” so called for obvious
reasons. These are quite realistic imitations of that
popular article of apparel, and gave rise to much
crude humour, the object of which was usually the
distri.butor’s salesman, if he walked into a shop
wearing a large bow-tie (real), to be greeted with
“What channel is that on, for goodness’ sake? ”

In other configurations, the dipoles become large
tubes, up to 3 inches in diameter, conventional
3-inch elements, and many others; however, they
remain basically dipoles. The conical makes its
appearance, in sizes appropriate to the high fre-
quency; it is used with a reflector screen, as are
almost all of the others.

All of these types are occasionally used “ stacked.”
The minute dimensions of the antenn® makes
possible the stacking of 2, 4 or even 8 antenns
practicable, at lezst in so far as physical size is con-
cerned. The increase in efficiency is the same as
on v.h.f.

One popular type makes use of 8 dipole and
reflector combinations, with a large curtain reflector.
It is a smaller duplicate of the arrays used on v.h.f.,
known among technicians as the “ flying bedsprings,”
not too popular because of its weight and wind-
resistance. On u.h.f., this whole antenna is less
than four feet square!

Vertical stacks of Yagis, conicals, and bow-ties
are common, often up to 4-bays. The corner-
reflector, a quite efficient type, uses bow-ties,
dipoles, and even conical elements, and is also small
enough to be practical.

One unusual antenna type seen, though not too
often, is the helix. This antenna, developed from
a prototype used in radar work, inevitably became
known as the “flying corkscrew ”!

Design Features of U.H.F. Aerials.—Because of
the extremely high attenution offered to a u.h.f.
signal from practically everything, uh.f. antenna
are built somewhat differently from their big
brothers. Instead of the common types of insu-
lators, across the antenna terminals, complete jsola-
tion is achieved by supporting the antenna elements
at a null point with heavier insulators. This is
possible because of the rigidity of the small elements,
and gives very good protection against losses across
the antenna terminals from accumulations of dirt
and moisture. ]

On other types a “delta-tnatch” is achieved by
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fastening the dipole itself directly to the boom, and
attaching the lead-in at a point far enough out on
each element (which is usually a straight, instead
of folded, dipole), to achieve a correct impedance
match with the 300-ohm lead-in. This eliminates
the need for any insulators at all, and causes a great
deal of confusion among theé less-informed tech-
nicians. One of the brethren recently shipped a
batch of antenn®z back to his distributor, with
the complaint that the maker had entirely forgotten
to install the insulators!

Lead-in, “Hardware” and Accessories.—Because
of the very high frequencies, losses are very high
in the lead-in and other materials. This has brought
about the development of special types of lead-in
wire for u.h.f. work. The first type used was the
open-wire line, with solid conductors held apart by
small rods of polystyrene. This is a very low-loss
type, and is still ased in many installations.

Moisture accumulation on the line is fatal to the
feeble u.h.f. signal; with conventional flat-ribbon line
the difference between wet and dry loss at u.h.f. is
tremendous; so much so as to make the line entirely
unsuitable for this service. The air-insulation of
the open-wire line makes it the best of its kind, but
it is undoubtedly quite difficult to handle and install
(an understatement).

Later on, a special u.h.f. lead-in was brought out,
to reduce the “ wet-loss.” This was a poly-insulated
line, with a tubular web instead of the common
flat web; the purpose of this was to confine the
signal-carrying fields entirely within the dry space
inside the line. ’

Installation of this line required special tech--
niques: chief among these was the need for bringing
the line “up and over” at the antenna, instead of
directly up from below. This brought the open end
of the tubular line facing downward, and was sup-
posed to aid in preventing rain from entering the
line. Of course, in addition to this precaution, one
is supposed to plug and tape the upper end of the
line.

One TV viewer had these facts of u.h.f. life rather
forcibly brought home. This chap, a chronic “do-
it-yourselfer,” had installed his own antenna. One
rainy night, peacefully watching the set, he was
annoyed by the unmistakable “plop” of dripping
water. A search of the house failed to turn up
any leaks in the roof, and he returned to the TV
set just in time to be greeted by several expensive
noises, accompanied by a tinkle of falling glass, a
dark screen, a puddle of water beneath the set,
and a decided odour of burnt insulation!

Investigation (by a technician) disclosed that the
uw.h.f. lead-in he had installed made a direct line
from the antenna, down through the top of a win-
dow to the back of the set. The hollow line was
giving a beautiful imitation of a watering hose,
liberally sprinkling the TV set’s innards! The cold
water falling on the hot chassis had caused the
breakage of several valves, including the line-scan
output, e.h.t. rectifier, damper, etc. The dissolution
of these vital parts had led to the destruction of
the line-scanning transformer and some other mis~
cellaneous hardware. .

Properly installed, this line will give no trouble.
If the downlead is turned over and properly sealed
at the top, including a good wrap with plastic tape

(Continued on page 65)
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and a spray of acrylic plastic, it will not pick up
moisture from this end. The line should be brought
down the side of the house and turned up again,
where it enters the house, to provide a “ drip-loop.”
At the very bottom of this loop, two nicks with
the side-cutters will make a drain-hole, to allow the
moisture which inevitably condenses inside the line
to escape. The only other alternative would be
the complete hermetic sealing of the line, or pres-
surizing it, either of which is technically possible
but economically impractical. .

A still later development in w.h.f. lead-in brought
forth the “foam-line,” identical in structure to the
hollow line, but with the space filled with “foamed”
polyethylene. A more economical type of line is
the “ perforated ” type of 300-ohm ribbon. This is
merely standard ribbon line, which has had most
of the web removed in long slots by a special punch.
Thus it approaches the open-wire line, as far as
air-dielectric goes, and is much cheaper than any
of the others. Moisture, from rain or heavy dew,
will cause a momentary loss of signal, but not as
much as in the standard 300-ohm line, and the
attenuation will soon be lessened, as the moisture
dries or drips off. Its ease of installation and
economy have made it probably the most popular
among technicians.

A few other points deserve mention before we
leave the subject of lead-in for u.hf. No longer can
sloppy methods of installation be tolerated. At these
frequencies the line must be tight and firmly held,
and stand-offs must be as long as possible, to reduce
capacity effects to nearby objects (not necessarily
metallic objects, either!). If possible, the stand-off
should be of the type which does not surround the
lead-in with a metal ring, but the type which holds
the line in a plastic, as far away from the metal as
possible.

When going over gutters, or past downspouts,

plumbing, etc., the line must be kept as far as
possible from them. Making the turn over the eaves
requires the use of several stand-offs, in order to
make the line curve gently, instead of making a
sharp bend. Just like the traditional Chinese demon,
wh.f, signals like to travel in a straight line. They
must be gently coaxed into turning the corner; too
sharp a bend, and they will hop off into space and
go their merry way!
Installation: Probing for Signal—In addition to
the desirable practices outlined above, 2 few others
might be brought out, as applied to u.h.f. installation.
Over the past few years, the v.h.f. technicians have
learned their own areas and can tell just what
antenna, what height mast, €tc., are needed to get
a satisfactory picture. This is not always the case
in uwhf. areas. A great deal more probing of
antenna locations is necessary, and there is never
the certainty that any given antenna, installed at a
given height, will pick up a good picture! For-
tunately for the weary technician, the w.h.f. antennz
are so small that probing is quite easy; a bow-tie,
mounted on a 10-15 foot aluminium mast will serve
admirably.

The use of a field-strength meter is essential: the
standard makes of meters, using turret tuners, would
be easiest to convert to wh.f. One of the coils for
an unused channel is removed and a special w.h.f.
converter stage, employing a crystal mixer, is slipped
into its place. These are the same “conversion
slugs ” used in TV receivers, with turret (standard-

\WIRELESS WORLD, FEBRUARY 1958

coil) tuners. Very late model field-strength meters
provide coverage on both wh.f. and v.h.f. bands,
just as the later TV sets do. A bit of practice will
soon acquaint the technician with the readings
needed for producing good clear pictures.

Positioning of the U.H.F. Aerial.—Because of the
very high frequency, it is possible to move an
antenna a full wavelength in any of the three direc-
tions, in a very small space, with a resultant change
in signal quality! Therefore, when installing one
of them, it behoves the technician to check for
response in all directions. Not only this, but the
angle of tilt, is critical! One installer found a good
signal, fastened the antenna to the mast, and went
below decks, leaving his helper to run the lead-in.
To his dismay, he found only a very small signal at
the set! After the inevitable wrong guess, that the
brand-new lead-in was open, and some trouble, the
awful truth was uncovered: when the helper
attached the lead-in to the antenna, he had pulled
it too tightly, causing the antenna to tilt upward in
front a few degrees; this tilt resulted in a cancella-
tion of the signal. Thus, when making u.hf. in-
stallation, make sure that all mounting bolts, clamps,
brackets, and the like are well snugged down!

Difficulties are often encountered in locating the
signal, especially in obstructed areas, or in fringes.
You may even find yourself in the position of one
weary technician who had walked over the entire
roof for an hour, only to hear shouts from below of,
“Not yet! Not yet.” Finally, in discouragement,
he crawled down the ladder, leaned the probe
antenna against the house, and lit a cigarette. He
was startled to hear a happy roar from within,* Hey!
There it is! Hoo, boy, looka what a picture! etc.,
etc.” Rushing inside, he saw a perfect, snow-free
picture. Needless to say, the antenna was installed
at this point, on a very short bracket, just under the
peak of the gable-end of the roof. This was the
only spot in the entire area where enough signal
was found to make a picture!

The technically trained traveller, motoring
through a u.hf. area, can brace himself for some
weird sights. While a wee Yagi antenna perched
atop the well-frame in the yard, or sitting quietly
on a 3-foot mast in a ditch before the house, might
not arouse much curiosity from the uninitiated, it
will cause some raised eyebrows among the
brethren!

Foliage attenuation, as mentioned earlier, can
cause peculiar effects. If an antenna is installed
behind a grove of trees or even a single deciduous
tree, in winter, good pictures may be obtained.
When surmomer rears her rosy head again, the
pictures may become extremely fuzzy, causing quite
a bit of head-scratching among the local technical
gentry. This effect is due to multiple reflections
from the leaves, especially if said tree is close
to the antenna. These very closely spaced ghosts
are indistinguishable, but they can give the picture
a very badly out of focus look!

U.H.F. Converters and Tuners.—Many American
TV receivers are being equipped with “all-channel ™
tuners, covering the v.h.f. and u.h.f. bands. Need-
less to say, these are actually dual tuners, in which
the uh.f. function is supplied by a separate valve,
with associated circuitry; the output of this is gen-
erally on either an unused v.h.f. channel, or on the
if of the set. The uhf. channels, given numbers
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“U.H.F. signals, like gold, are where you find them'’—in this case over the middle
of the road!

ranging from 13 to 83, may be dialled by rotating
the “fine-tuning ” knob, on some sets, or by a u.hf.
knob, behind the fine tuner, on others.
Sets equipped with a standard turret tuner may
be easily converted for uw.h.f. reception by removing
“an unused channel coil and installing a fixed-tuned
w.hf. converter “slug” as they are called for some
reason. These generally use a converter crystal with
the output on the i.f. of the set. With the incremen-
tal-inductance, or switch-tuners used by so many
makers, because of their economy, an “outboard »
converter is used. This little “black box ™ sits on
top of the TV set, and contains the same type of
circuitry; it converts the uw.h.f. into an unused v.h.f.
channel frequency. After some slight difficulties
with converters in the early production, mostly due
to unreliable wh.f. tubes, these have proven very
successful, and the majority of conversions use the
outboard converter, with good success.

U.HF. and the Technicians.~-Although it was feared
by many during the early days that u.h.f. would
prove to be very unpopular with the technical gentle-
men charged with repairing and maintaining these
sets, these fears have proved groundless, fortunately.
Although the expected amount of difficulty was en-
countered, it was not an insurmountable obstacle,
and a large group of technicians interviewed in a
recent survey said that they preferred u.h.f. to v.h.f,
in many ways, and that they were having very few
troubles with it, per se. One of the few complaints
heard concerned the poor quality of tubes furnished
in whf. converters, and, as we just mentioned, this
was some time ago: this trouble has apparently been
permanently cleared up, for no complaints have been
heard on this score for quite a while,

Noise Immunity.—U.H.F. enjoys one major advan-
tage over v.hf.: its comparative immunity from
natural and man-made noise disturbance. Lightning
and atmospherics bother these tiny signals very little,
and the old bugbear of v.h.f. viewers, especally
those unfortunate enough to reside on or near a
trunk highway, automob:le ignition noise, is so small
as to be almost non-existent. The only troublesome
effect found in u.h.f. is a peculiar interference found
in sets installed on the side of a highway or street
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away from the station:
these would jump and jitter
every time a car passed.
This was finally traced to
reflections, signals bounced
off the metal tops of the
passing cars into the
antenna! (Incidentally,
since the American car of
recent vintage seems to be
getting lower and lower, at
least to hear the makers
tell it, perhaps we shall not
be bothered with this much
longer. If the present
trend continues, the cars
will be so low that they
won’t be able to reflect
signals into the antenna!)
Until this happy day
arrives, the trouble may be
obviated, if not eliminated,
by moving - the antenna
either higher, or farther
back on the building, or, if close to the transmitter,
by tilting it upward. This phenomenon might be
called sort of an “upside-down airplane effect”!

Let us conclude this discussion of w.h.f. with the
tale of the Optimistic Soul. The O.S. was a tech-
nician; he lived in a small village about 35 miles
away, airline, from a low-powered u.h.f. station.
Between them were two ranges of hills, one of which
was only two miles or so away. He was solemnly
assured, with much tutting and head-wagging, that
he’d “never git anything thar.” But, armed with a
field-strength meter on a long cord and a probe
antenna, he set blithely about his task. His v.h.f.
antenna was installed atop a 40-foot tower; reception
from the v.hf. station, in the same city, was only
average. The laborious probing of the tower, top to
bottom, produced only a good grade of snow; no
pictures. Identical results were produced from a
careful probing of the roof of his house. Anyhow,
the O.S. was crossing the roadway, bearing the field-
strength meter and probe antenna, accompanied by
his small son, complete with the customary questions.
“What’s that thing on the stick, Daddy? ? « Why
were you climbing on the roof, Daddy? ” ad infini-
tum. Halfway across the road, one question finally
penetrated the O.S.’s weary ears. “Why is the little
needle going all the way across, Daddy?” End of
story, for all practical purposes: the signal was
found, “loud and clear, for several blocks,” directly
in the middle of the road! After consultation with
the village elders, who firmly declined to re-route the
road, he set up the antenna shown in the photograph,
as far out over the road as possible, and wound up
with consistently snow-free pictures!

There could be two morals to this story; one, that
u.h.f. signals, like gold, are where you find them, and
the other that you should always be sure to include
Child, Small, Curious, One, in your probing kit!

“ Television Aerials for Bands TV and V ”; The stan-
dard dipole polar diagram in Fig. 3 on page 13 of the
January issue was inadvertently drawn for a vertical
dipole, whereas for a horizontal aerial it should have
besn shown as a “figure of eight” with maxima at 0°
and 180° and minima at 90° and 270° respectively.
The relative maxima values shown are correct.
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Measuring TV Aerial Performance

| —Conditions to Achieve Accurate Results

By F. R. W. STRAFFORD*, M.LE.E.

HIS article has been written with particular
reference to the measurement and expression of
performance of television receiving aerials. | It is
not limited to these, however, but its scope extends
to any aerials, transmitting or receiving, for use in
the frequency range from, say, 40 to 1,000 Mc/s.

In the simplest sense the measurement of aerial
gain and directivity may be made by erecting a
suitable radiating aerial, for example, a half-wave
dipole connected to the output of an oscillator, and,
at some distance from it, the aerial under test.
This aerial is connected to a sensitive receiver and
the resultant output is compared with a reference
aerial, usually a half-wave dipole.

Unfortunately, the transfer of the experiment to
another site, a change in the height or separation
of the radiating and receiving aerials, or a change in
the weather, will invariably produce a new set of
results so that one is left perplexed and disappointed.
It is, of course, the old story of failure to appreciate
the many hidden factors. Almost any electrical
measurement has hidden problems but the author
knows of none as difficult as those encountered
in aerial work.

Here are some of the principal factors to be
considered:—

1. The test radiations must present 2 uniform
field at the receiving site together with the correct
polarization.

2. The height and separation of the radiating
and receiving aerials must be carcfully chosen.

3. The site must be flat, have sufficient area, and
be free from reflecting objects.

4. Suitable radiating and receiving apparatus
must be chosen.

5. The aerial under test must have its feeder
correctly terminated and steps should be taken to
avoid the effects of the feeder on the measurements.

6. A monitoring aerial must be used.

Test Radiations.—These must possess a plane
wave-front and must be uniform over the region
in which the test aerial is erected. If the radiating
and receiving aerials are too close, or if spurious
reflections are present, either or both will affect,
adversely, the results. The radiating aerial may most
conveniently be a simple half-wave dipole the axis
of which is orientated in the direction of the desired
polarization. The use of a distant radiator, for
example, a TV transmissicn, is not recommended
on the following grounds: (a) there may not be a
plane wave at the test site, due to absorption, reflec-
tion and diffraction effects during propagation;
(b) the amplitude will vary in accordance with the
average modulation depth and there may be fading
and variations due to aircraft; (c) the frequency
cannot be varied in order to study its effect on gain
and directivity; (d) the working hours are restricted;
(e) power variations are always liable to occur.
* Consulting radio and electronic engineer.
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Choosing Height of Radiating and Test Aerials.
—The intensity of the electro-magnetic field from the
radiator falls off inversely as the distance. Asso-
¢iated with a dipole radiator there are also the
magnetic field due to the current in the dipole and
the electric field due to the charges at its extremities.
The former falls off as the fourth power and the
latter as the sixth power of the distance. This near
field, as it is called, to distinguish it from the far
field of true electro-magnetic radiation, has fallen
to negligible proportions at a distance of five wave-
lengths from the radiator. It might appear to be
reasonable to work with this separation but . this is
not so as will later be proved.

It is desirable that the height of both radiating
and test aerials be at least one wavelength above
the ground. This secures horizontal propagation,
and prevents the radiation resistance of the test aerial
falling badly and mismatching the feeder impedance
for which it is designed. At 45 Mc/s a height of
about 25 feet will suffice. This would fall to about

T
(TEST AERIAL)

Fig. 1. Direct and reflected paths of test radiations sent
from R and received at T.

6 feet at 180Mc/s but the results are likely to be
upset by the presence of personnel unless remote
control is used. In the author’s experience it is
desirable to keep to about 25 feet for all work. If
greater heights are employed greater separation be-
tween radiating and test aerials will be required.
The reasons for this will now be explained.

Fig. 1 shows the radiating aerial, R, and the aerial
under test, T, located at equal heights, &, over a flat
ground at a distance, d, apart. The field at T is
the vector sum of the direct field produced by the
wave over the path d, and the reflected wave over
the path r, r’. The resultant field, E,, can be
written asi— .

E,=E,(1-Ke ) .. .. .. 1)

In this expression K is the complex reflection
coefficient of the ground and x, in radians, is the
phase difference between the direct and reflected
wave and is given by x = 4nh*/Md.

The magnitude of K varies with the conductivity
and permittivity of the ground. It also varies with
frequency and with the angle of incidence, @, of
the reflected wave. For v.h.f. and normal soils its
value approaches minus 1, that is to say, the reflected
wave is 180 degrees out of phase with the direct
wave and almost cancels it. It is for this reason that
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the free-space field intensity, where there is no
reflection, is very much greater generally than for
propagation over the earth. This, however, is only
true when the angle of reflection is very small.
Over a range of angles from about 10 to 30 degrees
according to the nature of the soil (wet, dry, sandy,
chalky, and so on) there will exist a critical angle at
which nearly all of the energy of the reflected wave
will be absorbed so that the value of K will approach
zero. In this case reference to equation (1) will show
that the total field at the test aerial will be nearly
equal to the free-space direct field E;,. So much

= urh’)
VARIATION OF |y|= 1€ Ad /|witn o

A=A A=A
BA 600D
REGION d=sA |d=5A  geon
20 I/E=z|° f=1.5°

Z

irl
0
4
d
Fig. 2. With vertical polarization spacings d within the

shcded area for the test aerials should be avoided.

for the reflection coefficient K. Putting K = —1
it is instructive to examine how the modulus |y| of
(1—€ —7%) varies with respect to d. For small values
of d, |y!| oscillates between 0 and 2 and oscillates
with infinite rapidity as d approaches zero. When
d is large |y| approaches the limiting value of
4=h*/A\d which is non-oscillatory and is the good
region for working. Unfortunately, when vertically
polarized waves are considered K is not equal to —1
but tends to zero over the range of critical angles
mentioned previously. Calculations show that all
values of d within the shaded area of Fig. 2 are to be
avoided. It all boils down to the fact that the angle
of reflection 8 sets the tune. If this is not greater
than, say, 7.5 degrees the critical angle is avoided
and so is the oscillating distribution, with distance,
of the field at the test aerial. Hence, one is safe in
working at a distance-height ratio of 15. For
this reason it is undesirable to erect the aerials
more than one wavelength high or the distances
will become rather large, apart from the problem
of obtaining an accurately variable source of power
for the radiating aerial, as will be shown in a later
section of ths article.

Assuming that a h:ight of 25 feet is chosen for
Channel I (Band I) meisurements the minimum
spacing of the aerials witl be of the order of 375 feet,
but it is the writer’s experience that this may be
reduced to 300 feet without any observed inaccuracies.
In this case the angle of reflection, 8, will be increased
to 9.5 degrees but is still just clear of the critical
angle range. Incidentally, this critical angle is known
as the Brewster angle from that gentleman’s work
in optical theory. 1t does not exist for horizontally
polarized radiation so that the spacing for tests
on horizontal aerials can safely be halved. This is
important for workers on horizontal aerials only,
since the land may have to be purchased if a per-
manent test sit¢ is to be established. For the television
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aerial worker both polarizations are involved and
it is a question of Hobson’s choice!

The reader might be tempted to conclude that
close spacing, say 5A, could be used in spite of the
large variations of total field at the test aerial with
small changes of distance. He may argue that since
both height and distance are fixed, the aerial under
test, and the simple dipole with which it is to be
compared are in the same field intensity, whatever
value it may have. But the test aerial may be a six-
element Yagi array. Its boom will be over one
wavelength long.  Over this distance the field
intensify can vary by over 100 per cent so that each
elerent of the array will experience a different field
intensity. This has the effect of destroying its
performance in terms of gain and directivity.

Choice of Site: For work down to 40Mc/s
it has been shown that a separation between aerials
of not less than 300 feet is essential if the aerials
are mounted at a height of 25 feet. If the work is
restricted to Band I1I the height could, theoretically,
be reduced to about 6 feet and the separation to
75 feet. The low height causes problems due to
the comparable height of personnel and unless remote
control is used it is best avoided. Very considerable
variation of both gain and directivity occur through
quite small movements of personnel, but when the
height is increased to 25 feet these vanish.

Provided that there are no reflecting objects the
width of the site is unimportant. One could use a
strip of land just wide enough to accommodate the
paraphenalia. Thus, a strip of land 300 feet by; say,
15 feet would be satisfactory if it were located
in the wide open spaces.

One must be practical and assume that some reflect-
ing objects may exist and the question is, how far
distant must they be before their effects impair the
measurements?

The major effect of reflections is to upset the
measurement of directivity. If the minimum distance
of a good reflector can be deduced in terms of
maintaining accurate directional response the gain
will also be unaffected. In fact, a much greater
amount of reflection can be introduced if gain
measurements only are contemplated; but since it
is most unlikely that this will occur in practice the
worst condition must be avoided.

The cause of a false directional response due to
reflections may be seen by reference to Fig. 3.
The radiating aerial, R, and the test aerial, T, are
300 feet apart. A perfect reflector, such as will be
closely approached by a large gas holder, is situated
at a distance x behind the test aerial. In the first
place assume that the test aerial has excellent direct-
ivity, that is, a narrow beam in one direction and
zero response in all other directions. This narrow
beam is shown in Fig. 3(a). In the absence of any
reflection the test aerial will pick up a rapidly dimin-
ishing signal as it is turned off-line from the radiator
R. Reception will, of course, be zero when it is turned
in the opposite direction. If the reflector is present
the reflected signal coming back to the test aerial
will also be received so that the beamn will now appear
to possess a back-lobe whose amplitude, in relation,
to its forward lobe, will depend on the distance
and the efficiency of the reflector (Fig. 3(b)). By
the same process a number of reflectors located
around the test aerial will produce an equal number
of false lobes the individual amplitudes of which
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will be dependent upon the size and distance of the
reflecting object (Fig. 3(c)). It has been shown!
that the strongest reflections are those from objects
behind the test aerial as shown in Fig. 3.

The calculation of the minimum distance of the
worst type of reflection is not a simple matter.
This distance is determined by the maximum front-
to-back ratio likely to be given by the aerial under
test. Experience indicates that this is not likely to
exceed 30dB so that the reflected signal must be
at least 40dB below the incident signal.

Since it is impossible to calculate, with any
accuracy, the magnitude of the reflection from build-
ings and other structures the practical assessment
of the degree of reflection may be made by measur-
ing the standing-wave ratio of the combined direct
and reflected field over the region in which the test
aerial is to be sited. If two waves of equal frequency
arrive at a point from opposite directions a standing-
wave pattern will be set up and the ratio of the
maximum to minimum amplitude will depend upon
the ratio of the amplitude of the respective waves.

Let E, be the amplitude of the direct wave and
E, the reflected wave, and let their ratio be n. The
standing-wave ratio is given by the expression:

1

14>
...=EL+_E20r,r=———’-l .. . )

S N i

n

The magnitude of the reflected field in dB below
the direct field will be:

2(dB) = 20 log; :ii =20loggn .. (3
so that if z is to be reduced 100 times (40dB) the
standing-wave ratio works out to 1.02.

To measure such a ratio, which is very nearly
unity, requires great care. A test dipole, fed by a
feeder located along its axis, is arranged so that it
can be moved radially about its position. The object
of running the feeder in the direction of the axis
of the dipole is to prevent reflections from the
feeder masking the result. The height of the dipole
must be accurately maintained since the field inten-
sity is also proportional to this. Fig. 4 is a sketch
of a suitable arrangement, and it must be erected
over very flat ground. The boom must be at least
half-wave in length and the probe can be arranged
to slide along it by a rope and pulley arrangement.

! Lawson, D. I. “Multipath Interference in Television Trans-
mission,” Journ. I.E.E. 1945, Vol. 92, Part 111, page 125.

r——— 300 1t l
° ® 100%
T REFLECTOR

R
(RAGIATOR) (TEST AERIAL)

C> (o (C%

(a) (b) (<)

Fig. 3. Affect on the polar diagram of a reflecting object
ehind the receiving aerial, T.
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TEST PROBE

Fig. 4. Arrange-
ment for measuring
the standing-wave
ratio on the test site.

BOOM

FLAT GROUND

The procedure is to explore the standing-wave ratio
by setting the boom at various angles and sliding the
probe from one end of the boom to the other. If
the resultant does not exceed 1.02 consideration
can be given to the selection of the measuring
apparatus, the actual tests, and the expression of
the results. These will be dealt with in part 2 of
this article.
(To be continued)

CLUB NEWS

Birmingham.—*“The development of magnetic
recording tapes” is the title of a talk to be given by a
representative of the Minnesota Mining and Manufac-
turing Co. to members of the Slade Radio Society on
February 14th. A fortnight later J. E. Smith (G3]JZF)
will deal with the design and construction of a.f. ampli-
fier stages. Meetings are held on a'ternate Fridays at
745 at the Church House, High Street, Erdington.
Instructional morse classes are held on Tuesday and
Thursday evenings, and slow morse transmissions are
radiated by G3AY]J on 1.9 Mc/s at 8.0 p.m. on Mon-
days. Sec.: C. N. Smart, 110, Woolmore Road, Erding-
ton, Birmingham, 23. .

Birmingham.—The Midland Amateur Radio Society
meets the third Tuesday of each month at 7.30
at the Midland Institute, Paradise Street. Morse classes
are held every Thursday at 7.30 at the British Red Cross
Society, 16 dighfield Road, Edgbaston. Sec.: C. J.
Haycock, G3]JDJ, 360, Portland Road Edgbaston, Bir-
mingham, 15.

Bradford—Dr. G. N. Patchett will speak on tran-
sistors and their application to' radio at the meeting
of the Bradford Amateur Radio Society at 7.30 on
February 4th at the Bradford College of Technology.
Sec.: D. M. Pratt, G3KEP, 27 Woodlands Grove
Cottingley, Bingley.

Bury.—At the February 1lth meeting of the Bury
Radio Society J. E. Hodgkins (G3EJF) will talk about
radio astronomy. Meetings are held on the second
Tuesday of each month at 8.0 at the George Hotel, Kay
Gardens. Sec.: L. Robinson, 56 Avondale Avenue,
Bury.

Reading.—Selsyns and desyns will be discussed by
S. Woodward at the meeting of the Reading Amateur
Radio Group at 7.30 on February 22nd at the club’s
headquarters in Broad Street. Sec.: A. B. Hutchence
(G3IKA), 12 Chiltern Bank, Peppard, Nr. Henley,
Oxon.

Welingborough.—At  the meeting of the Welling-
borough and District Radio and Television Society on
February 13th G. Abrams will speak on basic f.m,
detectors and at the February 27th meeting J. Wagstaff
will describe a home-constructed 6-inch television
receiver. Meetings are held at 7.30 every Thursday at
the Silver Street Club Room. Sec.: P. E. B. Butler,
84 Wellingborough Road, Rushden.
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Magﬁetism in Materials

(Continued From p. 30
of previous issus)

2. Ferromagnetic Domains and Their Influence on Magnetic Properties

By D. H. MARTIN, Ph.D.

THE.concept of the magnetic domain was first
put forward by Weiss in 1908 in order to explain
how a spontaneously magnetized material could
exhibit zero overall magnetization. The existence
of domains was not fully confirmed experimentally
until the last ten years or so, although a. great deal
of indirect evidence had already accumulated.
The idea is illustrated in Fig. 3. Each domain
is spontaneously magnetized, to a degree determined
.by the chemical composition of the material and by
the temperature, and in a direction different from
its neighbours. The overall magnetization of a
specimen is the vector sum of the magnetizations of
its domains, with appropriate weighting for their
volumes. The structure of Fig. 3 for example
would leave a specimen with zero overall magnetiza-
tion; it would be ‘“unmagnetized ” in spite of the
intense magnetization in each domain. When a
sample is subjected to an external field it becomes
magnetized because there is a change in the sizes
and directions of the domains; there is no change in
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Fig. 3. Exemple of the arrangement of spontanecus mag-
netization in a domain structure. The alignment of
atomic dipoles is illustrated in two of the domains.

the magnitude of the spontaneous magnetization, I..

These processes will be discussed more fully
later, but first let me describe the experiments
which have shown that domains really do exist.
If a crystal of a ferromagnetic metal is carefully
polished mechanically and electrolytically to remove
the strained layers in its surfaces, and then a drop
of a colloidal suspension of magnetic particles is
applied to one of its faces, examination under a
microscope reveals patterns formed on the surface
"by-the particles. Magnetite is ferrimagnetic and the
particles, which are about 107% cm in diameter, there-
fore move to where the stray fields close to the
surface are most intense, just as iron filings cluster
at the poles of a magnet. The surface fields arise,
.of course, from the domain structure in the surface
layer of the crystal and, if the crystal face has a suit-
able crystallographic orientation, the patterns directly
reveal the underlying domains. Ths photograph in
Fig. 4 (a) was taken through a microscope and shows
the domains in a crystal of cobalt. The parallel
lines of dark magnetite particles mark the boundaries
between domains which are spontaneously magne-
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tized as shown in Fig. 4 (b). There are normally
several domains in each crystallite of a metal, but
even so each domain contains at least 10'® atoms.
In the large crystals which have been grown especi=-
ally for studies of domain processes the domains are
sometimes as large as a few millimetres in each
dimension.

The boundaries between domains are narrow
regions in which the spontaneous magnetization
changes direction progressively from one domain
to its neighbour. In iron the domains walls are
about 10" cm wide, that is about 300 atoms wide.
In certain very soft materials, such as “Super-
malloy”, the walls are perhaps as wide as 10°* cm.

Magnetic Anisotrophy

It is found that in the absence of an applied field
each domain in a crystal is magnetized in one of a
small number of preferred, or easy directions, an
effect known as magnerocrystalline anisotrophy. In

Fig. 4. (a) Photograph taken through a microscope of a
powder battern on a crystal of cobalt.  The portion of the
crystal recorded is about 0.025 inch across. (b) Sketch

illustrating the domain structure revealed by the pattern.
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Fig. 5. Arrangement of
iron atoms on a **body-
centred cubic lattice."”’
The ¢ Milier indices** of
the directions of highest
symmetry are indicated.

ROTATION
—tls

Fig. 6. A magnetization |
curve. The increa'e in |,

as far as the * knee '’ of

the curve, is mainly due

to domain wall mevement.

The less steep rise in I,
beyond the knee, is mainly

due to domain rotation.

KNEE

WALL MOTION

H

most ferromagnetic materials the atoms in each
crystal are arranged on a cubic lattice; iron atoms,
for example, being arranged as illustrated in Fig. 5,
in a fashion known as body-centred cubic. Those
directions parallel to the cube edges are denoted by
the Miller indices [100] and in iron it is these direc-
tions which are preferred. Counting both senses
for each edge they are six in number. In nickel the
eight cube diagonals, that is the [111] directions, are
preferred. Cobalt on the cther hand is magnetically
uni-axial and domains are magnetized parallel or
anti-parallel to the hexagonal axis in each crystal.
Only in the presence of a comparatively strong
applied field can the spontaneous magnetization
rotate away from the preferred directions.

Wall Movement. As the field applied toa sample is

steadily increased its overall intensity of magnetiza-
tion increases, generally as illustrated in Fig. 6. The
dominant domain process occurring in the specimen
in the early portion of the curve is different from that
in the later stages. In the first part, the magnetiza-
tion rises steeply to more than half its final satura-
tion value. Thereafter the rate of increase of
magnetizarion with field is reduced. The steep rise
is due mainly to domain wall movement. For example,
consider the domain structure illustrated in Fig. 3.
If a field were applied to a specimen containing this
structure in the direction left to right, those domains
in the upper half would be favourably directed with
respect to the field, compared with the lower domains.
They would therefore grow at the expense of the
others as a result of a downward displacement of the
saw-tooth wall running across the structure. Micro-
scopically, the displacement of a domain wall is the
progressive rotation of those atomic dipoles in the
vicinity of the wall out of the direction of magnetiza-
tion of the shrinking domain into that of the expand-
ing one. This is a process which takes place com-
paratively readily under the action of an applied
field since all the domains remain magnetized in
one or other of the preferred crystal directions.
The colloidal magnetite technique can be used to
study wall movements. The photographs in Fig. 7
show successive wall positions in a cobalt crystal
which was subjected to a steadily increasing magnetic
field.

Wall movement will proceed until a stage is reached
when no further increase in magnetization can result
from wall movement alone. For example, take the
structure of Fig. 3. When the saw-tooth wall has
moved to the bottom of the structure the remaining
domains are equally inclined to the field, and dis-
placement of the walls separating them would achieve
nothing. The specimen is then at the *knee »?
of its magnetization curve. The specimen’s overall
magnetization can now increase only as a result of
rotation of the spontaneous magnetization within
each domain as a whole. As the applied field increases
further, therefore, the directions of magnetization

Fig. 7. Domains in a
cobalt crystal. (a) and
(c) cover the same
portion of the crystal’s
surface but a field has
been applied in the
downward direction in

the case of (¢). The

domain walls have
moved in such a
direction that the

unfaveurably magne-
tized domains have
shrunk, as illustrated
in the sketches.
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in the domains progressively rotate towards the field.
Relatively large fields are required in most materials,
however, to produce large rotations against the
anisotropy forces, and the magnetization curve
rises progressively less steeply. Saturation is achieved
when all the domains are aligned with the applied
field, and the overall magnetization is then equal
to the spontaneous magnetization.

The dual process of magnetization is most clearly
revealed in the magnetization curves of single crystals,
such as those shown in Fig. 8. Using special heat
treatments it is possible to grow very large crystals
in metal ingots, and the growth in our understanding
of magnetic materials in the last ten years has largely
been the result of experiments on such crystals.
The magnetization curves in Fig. 8 are for crystals
of iron to which is applied a magnetic field respec-
tively in a [100], a [110] and a [111] direction (see
Fig. 5). For the [100] case, saturation is attained in a

1,700 e.m.u.- ['OOJ
[io
() ,
Fig. 8  Magnetization
curves for the |[/00],
{ [110} and [111] directions

of a crystal of iron.

. !
[] 400ce |

small field because [100] is a preferred direction and
saturation can be achieved by domain wall movement
alone. For the [110] and [111] cases wall movement
alone can produce a magnetization equal to 1/4/2 and
1/4/3 of the saturation magnetization respectively;
subsequent increases in magnetization are due to
rotation. The scale of Fig. 8 is too small to record the
rise to the knees of the curves which takes place, by
wall movement, in small fields.
Anisotropy Constants. Rotation takes place more
readily in some magnetic materials than in others
and the effect is measured in terms of the * aniso-
tropy constants * of the materials. It is found that to
rotate a domain’s magnetization from a [100] direc-
tion into a direction having direction cosines*
(@1, %5, a3) the applied field must do work equal per
C.C. to:

Ex = K (%2 + op2a® + o320%) o+ Koo, 20,202
where K, and K, are the anisotropy constants of the

material.  For the [111] direction for example,
. K
o = % = o = 1/\/3ea,ndEKlsthus—3L—{-!2<—72

while 10r the [110] direction oy, = «, = 1/4/2 and
1

g = 0; Eg is then I:— - Measurements of the mag-
netization curves in these two directions therefore
serve to determine K, and K,, and knowing these
the energy associated with magnetization in any other
direction can be calculated using the equation above.
It is then possible to calculate the shape of the mag-
netization curves of single crystals in the rotation
region whatever the direction of the applied field

*The cosines of the angles between the direction concerned and the
three cube axes. 1.e. the three [100] directions.
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with respect to the crystal axes. It is more difficult
to calculate the magnetization curves of polycrystalline
samples because the field inside the specimen will
vary somewhat from crystal to crystal, but for
appropriate cases calculations have been made and
agree satisfactorily with measured curves. Clearly,
the larger the anisotropy constants, K, for the
material, the less steeply will its magnetization
curve rise above ‘‘ the knee.” For materials whose
easy axes are [100] directions K, is positive, and for
those with [111] easy axes K, is negative.

Magnetostriction

Before going on to consider the magnetization
curve below the knee, where wall movement,
and not rotation, is the dominant mechanism
(but where, nevertheless, the magnitude of K
proves to be a most important consideration) I
must deal briefly with the influence of mechanical
stresses in magnetic materials. It is well known
that specimens of some materials expand in length
a minute amount when subjected to a magnetic
field, while other materials contract. This is “ mag-
netostriction > and is the basis of magnetostriction
oscillators. Fundamentally it is due to :he fact that
tension in a crystal very slightly distorts the lattice
and the preferred direction is then determined not
only by the lattice directions but also by the mag-
nitude and direction of the tension. The effect is
measured in terms of the * magnetostriction con-
stants >’ of the material, which may be determined
by observing the changes in dimensions of a test
single crystal when it is saturated in different crystal
directions. The magnetostriction constants, which
I denote by A, may be positive or negative (expansion
or contraction), and three are needed in rhe case of a
cubic crystal. The larger A the greater the effect of
mechanical strain in determining the favoured
direction of magnetization.  Magnetic materials
are not often used in uniformly stressed conditions,
but it is not possible to produce a material which is
entirely free from random small-scale strains, and
in the presence of these it will be seen that the mag-
nitude of A is of importance in connection with wall
movement,

Hysteresis

In a perfect crystal a domain wall would move
under the influence of an infinitesimally small
applied field. Real materials, however, require
the application of definite fields to reach the knee of
the magnetization curve. Highly refined 789,
nickel-iron alloys require only about 0.002 oersteds
whilst special permanent magnet alloys of the
Alnico type may require several hundred oersteds
and between these extremes fall all the useful
magnetic alloys. The impedance to wall movement
arises from the impurities and random stresses which
are always present to some degree even in the most
carefully prepared materials. The impedance,
moreover, is irreversible, or * frictional ” in the
sense that switching off a field which has been
applied to move a wall forward does not result in
the wall’s returning to its initial positicn. In fact
the application of a reverse field wonld be required
to do this. This, of course, leads to the impor:ant
(Cennnued on page 73)
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Fig. 9 (a) Typical hysteresis loop. As the applied field
alternates the magnetization | follows the loop in the
direction indicated. (b) Explanation of hysteresis in terms
of rotation (r) and impeded wall motion (w).

phenomenon of hysteresis. When a specimen is
subjected to an alternating field its intensity of
magnetization varies cyclically as illustrated by
the hysteresis loop of Fig. 9(a). The general form of
the curve is explained in terms of simple domain
theory in Fig. 9(b). Domain rotation is normally
reversible and thus gives rise to no hysteresis. In
the wall movement region of a magnetization curve,
however, the * frictional ” resistant to wall motion
causes the curve to open up into a hysteresis loop.

The way in which impurities impede the move-
ment of a domain wall can be seen by reference
to Fig. 10 which illustrates a cubical non-magnetic
void or inclusion in a ferromagnetic material. In
Fig. 10(a) a domain wall bisects the inclusion.
The magnetization diverges at the edges of the
hole, that is, forms “free poles” there, and, since
the spontaneous magnetization to the left of the
domain wall is opposite to that in the right, the
pole distribution is rather like that associated with
two short bar magnets lying side by side with
north pole next to south. Suppose now that the
wall moves beyond the inclusion as in Fig. 10(b).
The pole distribution round the inclusion is now
like that associated with two magnets with their
north poles together. It is well known that in
order to twist two bar magnets from the stable
anti-parallel arrangement into the parallel situation
work must be done; or putting this another way
the magnetostatic energy of the first arrangement
is much less than that of the second. This also
applies to the pole distributions round the inclusion
and in order to move the domain wall from the
position in Fig. 10(a) to that in Fig. 10(b) the field
must do work. This is the origin of the impedance
to wall motion. In a real material the impurities
form many non-magnetic inclusions randomly
arranged, and the energy associated with a moving
domain wall fluctuates, being low in those positions
of the wall where it happens to bisect a large num-
ber of inclusions, and being relatively large when
it bisects few. A wall will stay in a position where
the associated energy is low untl moved by an
applied field. If the field is then switched off the
wall will slip into the nearest energy minimum
and stay there until a field is applied again.

The effect of an inclusion is a little less simple
than is illustrated in Figs. 10(a),(b), because the
stray fields due to the free poles at the inclusion
tend to rotate the spontaneous magnetization
out of the preferred direction in the region close
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(b) )
Fig. 10. Effect of a non-magnetic inclusion (shaded).

Fig. I1. The rotation of I, close to a bit in the surface of
a silicon-iron crystal has resulted in the formation of a
spike domain.

to the inclusion. The result is that the free poles,
instead of appearing at the edges of the inclusion,
are spread through a volume somewhat larger
than the inclusion, as is illustrated in Fig. 10(c);
and the impedance to the wall motion is consequently
less than for the simple case. Now the rotation
effect will be the more marked the smaller the
anisotropy constant K. The conclusion therefore,
is that for a given impurity distribution, the larger
K the greater will the hysteresis be and the smaller
the initial and maximum permeabilities,  This
conclusion has been amply demonstrated especially
with certain silicon-iron and nickel-iron alloys
discussed in detail in a later section.

A given amount of impurity causes the greatest
impedance when it is dispersed through the material
in the form of particles having a diameter about
equal to the width of a domain wall, which in iron
means about 10”° cm, but in Mumetal considerably
larger than 10" cm. Carbon, sulphur, oxygen and
nitrogen are probably the most troublesome im-
purities in practice and much attention is paid to
eliminating them. The influence of non-magnetic
inclusions can be observed directly, in the case
of large pits in the surface of a crystal of iron, using
the powder pattern techniques described earlier.
At a large inclusion the rotation mentioned above
takes place to such an extent that small spike-like
domains are formed like that illustrated in the
photograph of Fig. 11.

Wall motion is also impeded by residual mech-
anical strains which exist in any real material how-
ever carefully prepared. In a region of stress the
preferred direction of spontaneous magnetization
is determined not solely by the crystal lattice but
also by the direction of tension. The spontaneous
magnetization is therefore very slightly rotated
by the random tensions with the consequent forma-
tion of islands of * free poles’ similar to those
due to non-magnetic inclusions. These give rise
to wall impedance. The greater the magneto-
striction constant of the material the greater is the
influence of tension and therefore the greater the
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hysteresis and the smaller the permeability. This
fact will be illustrated later when describing the
remarkable Permalloy and Mumetal alloys.

Powder Magnets

I have stressed that large increases in magnetization
which occur in small applied fields are due to
domain wall movement. It has recently been found
possible to make materials which contain no domain
walls. Specimens of these materials are made up of
minute powder particles and have become important
because of their use in recording tapes and perm-
anent magnets.t

In these materials the process of magnetization
takes place only by domain rotation. In order to
discuss them it is necessary to ask why domain

R EER IR ‘444
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Fig. 12. Magnetostatic energies for single- and multi-
domain specimens.
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Fig. 13. [llustrating irreversible rotation in single-domain
particles.

walls should ever appear in a material. Energy
must be provided if the area of wall is to be in-
creased. This is because the electron spins within
a wall are not perfectly aligned as the exchange
forces would have them; their direction changes
through the wall from one domain to the other
and they therefore possess exchange potential
energy. A domain wall can therefore form in a
specimen only if its presence leads to a reduction
of some other energy. Fig. 12 illustrates the alter-
natives. In the absence of domain walls a specimen
will be a single domain as in Fig. 12(a). In Fig. 12(b)
a wall divides the specimen into two domains. Now
the magnetostatic energy associated with the two
domains of Fig. 13(b) is equal to that of two bar
magnets lying together with the north pole of one
next to the south pole of the other. The magneto-

tThe application of powder specimens in high-frequency inductors
end transformers is b on a different principlc.
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static energy of the single domain in Fig. 12(a)
on the other hand is like that associated with two
bar magnets whose north poles are together, and
is therefore quite clearly larger than that of the
two domains. The introduction of a domain wall
thus reduces the overall magnetostatic energy
and this is the basic reason why domains form.

The magnetostatic energy of a single domain
is roughly proportional to its volume while the
energy of a wall would be proportional to the area
of cross-section. The smaller the specimen there-
fore the smaller the ratio between the magnetostatic
energy and the domain wall energy, and for par-
ticles smaller than a certain size the introduction
of a domain wall would in fact increase, not de-
crease, the total energy. Such particles will remain
in a singlc domain state, containing no domain walls.
The domain wall energy in iron is approximately
1 erg/cm? while the magnetostatic energy of a

spherical single domain of radius R isg 7?R3L 2 where

I, is the spontaneous magnetization, which is for
iron about 2x10® e.mu. The critical size for a
single domain particle of iron is therefore of the
order of 10-® cm diameter. Powders of iron show-
ing properties approaching those of single domains
have in fact been produced. For some materials
the wall energy is larger than for iron whilst I,
is smaller; this is especially so for certain ferrites.
These materials consequently have a much greater
critical size of a micron or so, and single domain
powders are fairly easily produced. Since there are
no walls in single domain particles magnetization
can proceed in the presence of an applied field only
by rotation of the spontaneous magnetization.
Although rotation in normal materials is mainly
reversible, in the absence of domain walls irreversible
rotation processes giving rise to hysteresis occur.
As an illustration of this consider Fig. 13(a). In
the absence of an applied field the spherical single-
domain particle is spontaneously magnetized in a
preferred direction, say a-b. The least preferred
direction, that is to say the direction in which the
spontaneous magnetization would have its largest
energy, is say c-d. If a steadily increasing field
is applied as shown the magnetization will rotate
towards c-d, the field providing the necessary energy.
When it reaches a certain direction lying between
a-b and c-d, however, instability occurs because
further rotation results in a decrease in the magnetic
energy which is larger than the accompanying increase
in anisotropy energy. The spontaneous magnetization
therefore rotates intantaneously into a direction close
to the magnetic field. If the applied field is now
reversed so also is the rotation process. The hyster-
esis loop for the particle therefore resembles the
illustration in Fig. 13(b). If K is the anisotropy
constant, it is not difficult to show that coercivities
of the order K/I; should result, and the permanent
magnet powders discussed later do exhibit coer-
civities approaching this ideal. The anisotropy
considered above is magnetocrystalline; it is possible
to produce needle-shaped particles which are magnet-
ically anisotropic because of their shape, since the
magnetostatic energy in such a particle is least when
the magnetization is in the direction of the longest
axis. Ideal coercivities for this case are of the order
27l,, that is greater than 9,000 oersteds for iron.

(To be continued)
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Combined Test Prod

and Clip

lN the electronics industry the time lag between
the development of new components and of the
tools for servicing them is (with the possible excep-
tion of the soldering iron) much longer than might
be expected. For example, the crocodile clip remains
much the same as it was, say, 20 years ago; but
during this same period the size of components has
been halved at least. Consequently the usual croco-
dile clip becomes almost useless for anchoring to
an ordinary B7G valve base pin for instance, and
much time and effort is wasted. Another incon-
venience becomes obvious when changing from a
prod to a clip. Not only must the tool be changed
over, but re-connection of the test lead to the other
end is also necessary. Now, when on top of all this
we remember that, in general, electronic equipment
is far more complex nowadays, we can see that the
development of a modern combined test prod and
clip seems necessary to help reduce the time
required for testing.

This article gives a detailed description of two
versions of such a tool. The first consists of a long
insulating shaft with a handle at one end from which
jaws at the other can be openzd by an internal wire.
The second version is similar, but with the addition
of screening and an isolating capacitor with shorting
switch.,

General Features Required.—Before we come to
the detailed description of the construction let us
see what conditions must be fulfilled by a satisfac-
tory design for such a tool. These are as follows:—

1. The jaws of the clip and the whole front part
of the tool must be narrow, but yet give a suffi-
ciently strong grip.

2. Changing from clip to prod and vice versa, and
also anchoring and disconnecting the jaws from the
tested part must be easily carried out with one hand
at a distance from the jaws.

J
45" 2
Ji
Fig. I.  General
construction  of
tools.

T
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By C. BAYLEY

Simple Design Allowing the

Addition of Screening

and an

Isolating Capacitor

"
52
RUBBER

(b)

Fig. 2. (a) Construction of simple model. (b) Lead-in to

simple model.

3. Convenient application of the tool to the
apparatus to be tested must be possible. For ex-
ample, the tool must not obscure the area under
test.

4. The tool must be entirely insulated, with the
exception of the small exposed part of the jaws
(say }in long).

5. In the case of the version with an isolating
capacitor, short circuiting this capacity must be
readily possible.

6. The tool must be light and dependable.

Principle of Operation.—Fig. 1 shows the basic
construction of both models. The top end of the
tubular metal arm A is bent through about 45° to
form the lower jaw J,. Steel piano wire is threaded
through the arm A to form the movable part of
the clip. At the top end this wire is similarly bent
through a little more than 45° to form the upper
jaw J,. The jaws J,, J, are normally held firmly
together in the prod position by the action of the
coil spring S and the portion of the wire C in the
handle H. When the coil spring S is depressed in
the direction of the arrow the jaws J, and J, are
opened. (The new positions of J. and the wire
S and C are shown dotted.)

From a consideration of the geometrical shape
of such a structure two important points emerge. In
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(®)

(b) Lead

(@) Construction of screened model.
with isolating capacitor.

Fig. 3.

the first place, the arm A can have any required
length: up to, say, 4 inches was found to be con-
venient. Secordly, taking into account the third
design condition, the angle between the axis of the
jaws and that of the handle H shculd be about 90°.

Slmple Model.—Fig. 2(a) shows the full construc-
tion. The handle H becomes rather complex in view
of the requirements of rigidity and overall insulation
and yet also for ready manipulation of the spring
S. The handle H is made of a metal tube with a
single split along its length and with a diameter
of roughly half an inch. The tube in the handle
H is cut out at the top to give access to the spring S,
and the bottom ends in a single-terminal brass plug
M. The corresponding brass socket F on the lead
L is shown in Fig. 2(b). The use of a plug and
socket allows the whole prod/clip to be easily dis-
connected from the lead and replaced by a different
sort of tool. The handle H fits into a rubber mould
to provide insulation. The wall thickness of this
mould will be about #zin; the exact thickness being
determined by the elasticity, as that part of the
mould facing the spring S will be pressed in and
out when the clip is opened and closed. The socket
.F is insulated by another rubber mould.

The insulation of the arm A is provided by
ordinary sleeving or thin rubber. The diameter
of the metal tubing of A must not be smaller than
about ¥in. The decisive factor here is the thickness
of the internal wire which must be sufficient to give
adequate gripping action on the jaws, and also
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to counteract the tendency of the upper jaw ],
to twist sideways under the weight of the tgol
and lead. The smallest usable wire diameter is =%1n,
but best results are obtained with Tsin

. Some details of the construction of the jaws J,,
J. are also worth noticing. When closed, the end
of the lower jaw J, should protrude about zzin
beyond that of the upper jaw J,. This means that
for an average opening of say zzin the ends are
in fact in line. This gives a good grip, and also
ensures that the two Jaws do not obscure each other.
The inner part of J, is given a slight protruding
curvature. This and the fact that J, is bent a little
more than J, mentioned previously ensures a good
grip on small objects. Finally, the internal edges
of both jaws are given a set of fine teeth as in ordin-
ary crocodile clips. .

Method of Short Circuiting the Isolating Capacitor.
—Figs. 3(a) and (b) show the construction of the
more elaborate tool. This uses the same basic parts
as in the simpler model, except that the ordinary
lead and socket L is replaced by a coaxial lead
ending in a container C. This houses the isolating
capacitor I, the socket F, and a device to short out
the capacitor I by simply rotating the lead L. through
90° to 270°, relative to the handle.

Good connection between the two parts is
secured by the plug M and socket F, and also by
a split metal ring R which maintains contact between
the metallized shielding of the upper part and the
container C. This latter is in turn attached to the
metal braid of the coaxial lead. Finally, the rubber
mould of the handle overlaps the ring R and clasps
the cylindrical surface of C, thus helping to ensure
a firm mechanical attachment between the two parts.

A special half-insulated washer W, and the con-
tact spring S, form the simple device which enables
the isolating -capacitor I to be shorted out when
required. The spring S, is connected electrically
to the lower end of the capacitor I, through gaps
in two insulating washers W,, W, which support
the socket F and capacitor I. The top part of the
spring S, is shaped in a similar way to the contact
springs in miniature rotary switches. The half in-
sulated washer W, is rigidly fixed under the plug
M. When the two halves of the tool are assembled,
the top part of the spring S, is in mechanical] con-
tact with the washer W, all the time, but electrical
contact can be made only over the non-insulated
half of the washer W,.

The contact positions are identified by lines L,,
L. marked on the handle, and lead, such that when
L, and L, are in line the 1solatmg _capacitor 1 is
short—c1rcu1ted By rotating the lead in either direc-
tion through between 90° and 270° relative to the
handle the capacitor I is replaced in circuit.

Method of Screening.—Proper screening of such a
tool is very important when a.c. tests on high-
impedance circuits are to be performed without in-
troducing excessive hum or upsetting couplings.
The use of the metal container C enables this to
be done for the lead L. without any difficulty. How-
ever, shielding of the rubber mould round the
handle H and arm A is rather difficult as the shield
must be pliable at least around the spring S.- It has
been found that the best method of screening is to
cover the arm A and handle H with spiral wound
wire preferably stuck to the surface. One end of
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the wire is threaded through a small hole in the
mould on the handle H tc make contact with the
metal ring R and thence via C with the braid on
the coaxial lead. The whole surface of the arm
A and handle H is then painted with gold conduct-
ing paint, and, when this is dry, with several layers

of insulating paint (such as “Hymeg” made by
Berger). This ensures screening properties nearly
as good as those provided by orthodox braided
sleeving; and even prolonged moyement of the
shiclding over the springs will not upset this
screening.

Ionosphere Review 1957

RECORD “HIGH”

T HE monthly average relative sunspot number—
continuous records of which go back to January,
1749—has, prior to the present sunspot cycle,
exceeded a value of 200 on only three occasions,
in May, 1778, December, 1836, and May, 1947,
which months were all near high sunspot maxima.
During the present cycle the value of 200 was first
exceeded in November, 1956, and during 1957 the
provisional values for September, October, Novem-
ber, and December, were 218, 259, 211, and 244
respectively, the October value being the highest
ever recorded. The “smoothed ” sunspot number—
determined from a twelve-month running mean of

CONDITIONS

By T. W. BENNINGTON*

the monthly numbers—has never, prior to the
present cycle, exceeded a value of about 159, but
during every month of 1957 for which it is yet
available it has been greater than this and, in fact,
reached about 183 at the epoch June/July, 1957.
The point of interest to radio engineers about

this is that it indicates that, during 1957, the solar
activity has been extraordinarily high, and it would
be expected, therefore, that as a result the ionization
in the principal ionospheric layers would be much
enhanced, and the usable frequencies for long-

+Research Department, British Broadcasting Corporation.
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distance communication considerably higher than
usual.

It may here be of interest to remark that the
“relative sunspot number,” which is internation-
ally used as an index of the general solar activity,
was instituted by R. Wolf, of Zurich, many years ago,
and is derived from observations made at a number
of different observatories. The relative number is
deduced from these according to the formula:—

R=C (10G+N)

where R is the relative sunspot number, G is the
observed number of sunspot groups, N is the total
observed number of sunspots, and C is a factor
which depends on the telescope used and on other
factors affecting the observations. Thus the large
groups, which are the most active areas, are suit-
ably weighted as compared with the smaller spots,
and the observations from different places are re-
duced to a common basis. These relative numbers,
despite what may seem to be a somewhat arbitrary
method of derivation, have been found to correlate
well with terrestrial phenomena which depend upon
the solar activity.

Course of the Sunspot Cycle.—The variations in
solar activity since the last sunspot maximum, and
its effects upon the F, layer ionization, as indicated
by measurements of the vertical-incidence critical
frequency of the layer, may be seen from the graphs.
The sunspot numbers shown are those published
from Zurich, except for the last 12 values, which
are the provisional numbers obtained by the Royal
Greenwich Observatory. The F, critical frequen-
cies are those measured at the D.S.I.R. station,
Slough. The full-line graphs are of the monthly
values, and the dashed lines give 12-month running
mean values, thus smoothing out the seasonal and
other variations.

Since the last sunspot minimum in April/May,
1954, the sunspot activity has quickly risen to reach
the unprecedentedly high values now prevailing.
At the end of 1956 it was thought that the maximum
would be a record high one, and that it might
occur early in 1957, though, since future sunspot
activity cannot be predicted with much accuracy,
there was no certainty about this. Though the
first of these anticipations proved correct the second
did not: in fact, at the end of the year the activity—
as indicated by the 12-month average sunspot
number—was still rising. We must remember,
though, that we can only know this value up to
a time six months back, and, since it is from this
quantity that the epoch of sunspot maximum is
determined, this may still have occurred in 1957.

The average critical frequencies, it is seen, have
increased by a factor of just over two since 1954,
and, both at noon and midnight during 1957 were
considerably higher than at last sunspot maximum.
During the autumn the monthly mean critical fre-
quency for noon reached remarkably high values,
that of 15.4 Mc/s for November being an example.
This would imply a monthly mean m.u.f. for noon
of about 43 Mc/s, which would mean that on some
days the m.uf. would be above 50 Mc/s. Such
very high m.u.f.s have, in fact, been observed to be
occurring in practice. Thus, during 1957, the F,
critical frequencies and m.u.f.s did indeed follow
the rise in solar activity, to reach record high values.

Usable Frequencies.—Practical reception results
clearly indicate the effect of the abnormally high
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solar activity upon radio propagation, the upper
frequency limits for long-distance reception having
been remarkably high. The highest frequency band
for long-distance broadcasting—26 Mc/s—has been
usable throughout the year, and the same applies to
the 28-Mc/s amateur band. To take, as an example,
the North Atlantic circuits, the highest frequencies
receivable over these gradually decreased during
the spring from the neighbourhood of 45 Mc/s to
about 35Mc/s in April. They further decreased
to about 28 Mc/s in July, following on the summer
decrease in daytime F, layer jonization in the
northern hemisphere. By September they had
increased again to the order of 40 Mc/s, to over
50 Mc/s in October, and to about 55 Mc/s in Novem-
ber. It is not meant, of course, that these high fre-
quencies were receivable on every day, for, with the
high solar activity, a considerable number of iono-
spheric disturbances occurred and on disturbed
days the F, layer ionization was much reduced.
But on undisturbed days they were often receivable
during the periods mentioned, and provide interest-
ing proof of the very high frequency limits for long-
distance F, layer propagation at times of very high
solar activity.

A further interesting example is given by reports
of the reception of the Crystal Palace sound (41.5
Mc/s) and vision (45.0Mc/s) channels at long

distances. During the 1956 autumn and early
winter the sound channel was occasionally
received in Australia and the West Indies,

and both channels were being frequently received
in West, Central, and South Africa. In the spring
of 1957 such reception was again frequent in Africa,
but in the summer it became much less so. During
October, November, and December, reception again
occurred frequently in Africa, and was also re-
ported from a number of places in Canada and
the U.S.A. The vision channel was received in
Australia in December. Reports from Johannesburg
indicate that between 1000 and 1800 G.M.T. signals
on the sound channel were obtained for the follow-
ing aoproximate percentages of the time: January
2.0, February 23.4, March 59.3, April 61.8, May 22.2,
June 14.4, July 10.3, August 8.2, September 22.2,
October 47.4, November 28.0. Signals on the vision
channel were received for considerably smaller per-
centages of the time, but their reception followed
the same seasonal pattern, i.e., the peak periods
being around the equinoxes. By vision channel
reception it is not meant, of course, that good tele-
vision pictures were obtained.

As for 1958, it appears possible that sunspot
maximum will have occurred before the year begins
and, thereafter, that the highest usable frequencies
will start to decrease. But, since it is highly prob-
able that this decrease will be a very slow one, we
may expect little change in propagation conditions
over various paths as compared with those during
similar months of 1957. The daytime frequencies
will of course decrease, and the night-time fre-
quencies increase, from present values towards the
summer, and next autumn they are unlikely quite to
reach the present high values. But, so far as long-
distance communication of all kinds is concerned,
the highest frequencies actually allocated for the
various services should be usable over one circuit
or another throughout the year. And there is every
probability that “ quasi maximum » radio conditions
will prevail throughout 1959 as well.
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LETTERS TO THE EDITOR

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

Loudspeakers in Parallel

I WOULD like to reply to the two letters in the
December 1957 issue commenting on the article “ Loud-
speakers in Parallel. Increase of apparent source size is
not one of their advantages” (October issue).

. Anyone who differs from Mr. G. A. Briggs on a sub-
ject like this has the dice heavily loaded against him but
I will try my luck. As the titls impliss, the contribution
was intended to draw attention to what I think is a
contradiction of the obvious conclusion, and it was not
intended to be a condemnation of paralleled units, for
on almost every other score two units in parallel have
advantages over a single unit.

. Mr, Brizgs agrees with me on the assumption that I
intended that directional speakers are used, but strangely
enough‘ (and hence the article) I think the conclusions
are vghq for omni-directional sound sources. If I put
two similar speakers up side by side and connect them
in parallel I can hear only the nearer speaker. In short,
the position of the virtual sound source is that of the
néarer speaker, but the loudness is due to the resultant
output of both speakers. This is true (I believe) irres-
pective of the spacing of the units. If anybody has tried
this and finds that there are conditions in which it is
not true I will be pleased to hear from them.

I heard Mr. Briggs’ last demonstration at the Festival
Hall and I noted that the sound source always appeared
to be located in the nearer speaker, though I have no
doubt whatever that the presence of the other speakers
were advantageous in other directions. There is a simple
but striking demonstration of the effect using a line
source speaker which may have up to 20 similar loud-
speaker units handling the same signal.

If this is laid down horizontally and the listener stands
in front of it he will find that the apparent position of
the sound source is that of the nearer speaker, i.e. the
one directly in front of him, and that this moves along
as he moves parallel to the source.

If the two units differ in the response, then the sound
source is stretched; but other troubles, a ragged fre-
quency response and a disembodied-voice effect, begin
to appear. These effects get worse as the difference in
response berween units increases. The separation at
which a balance is struck is a personal compromise.

One of the advantages claimed for spaced speakers
is, as Mr. Briggs mentioned, the question of the reduc-
tion of standing wave patterns. I hope to document this
aspect in the near future.

The letter from Mr. Barzilay is a more difficult prob-
lem. I think he is implying that there are conditions in
which two loudspeakers appear larger than one, but as
he does not state what these conditions are I cannot

comment.
Rugby. J. MOIR.

Myr. Briggs comments:

I agree with Mr. Moir that in a small room the sound
seems to come from the nearsst speaker when two or
three ordinary or semi-directional types are switched on,
but I find that this effect can be largely overcome by
facing the speakers obliquely towards a wall and listening
to reflected sound.

As regards our last Festival Hall demonstration, we
had four speakers spaced very widely apart on the plat-
form, because_this seemed to give us the nearest simula-
tion of the actual orchestra. Again, I agree with Mr.
Moir that perhaps one-third of the audience would place
the sound in the speaker nearest to them; but I think
the remainder of the audience sitting in the centre and
at the back of the hall would find the sound coming
from all four speakers, because the difference in distance
would not affect the issue. I remember that we always
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sat at the back of the stalls for our listening tests at
rehearsal, aad I certainly got this impression. Actually,
front and side seats are not really satisfactory for listen-
ing to loudspz=akers. G. A. BRIGGS,

Idle, Yorks. Wharfedale Wireless Works, Ltd.

Tape Speeds :

THERE are two comments that I think can_ usefully
be added to “ Free Grid’s” interesting note, “ Irritating
Irrationalities,” in your January issue. In this he com-
mented on the curious fact that, throughout the world,
supply voltages are rated in multiples of 11 and sug-
gested that this derives ultimately from the 1.1 volts
of the Clark cell. He then went on to discuss what he
referred to as the *insane illogicality ” of the standard
tape speeds, 7%, 32, 13 (and so on) in/sec now being
used for magnetic recorders and surmised that this
practice arose from successive halvings of an original
tape speed of 30 in/sec. This is, of course, largely the
case but, as so often happens, the truth is rather less
simple and rather more interesting than it appears.

It is true that 30 in/sec was the speed generally used
in this country and the U.S.A. in the middle and late
1940s but it was a very close approximation 1o the
standard speed that had already been adopted in
Germany. The German standard was naturally -a
metric one and it was, as “ Free Grid” would have
wished, a whole number; but what seems a little curious
and does not appear to have been explained is why
the precise value chosen was 77 cm/sec. I think that
we can hardly blame the Clark cell in this case.

As rezards the second point, I think that *“Free
Grid” will see on reflection that it is not always right
to suppose that saneness and logicality require the use
of specifications expressed in whole numbers. A cake
recipe which called for 1} eggs would certainly be unde-
sirable and equally a standard which implied a.c.
motors with shafts rotating at 1,655 r.p.m. on a 50-c/s
mains supply would be inconvenient. In the case of
tape recording and reproducing machines, however, the
tape is almost always friction driven by a spindle which
must in any case have an “odd” diameter and it is
difficult to see any practical advantage that would attach
to the use of a speed of one instead of +&th in/sec or of
two instead of 13 in/sec.

In any case it must surely be accepted that if the
inch-using countries were to have “sane and logical ”
tape speeds, expressed in whole numbers of inches per
second, and .f the metric couatries were to be equally
“sane and logical” in centimetres then we would not
have international mnterchangeability and this would
hardly be either sane or logical.

It is perhaps worth adding, *for the record” so to
speak, that there was a period in the late 1940s when
two slightly different versions of the same nominal tape
speed existed side by side, that is to say 30 in/sec in
UK. and the U.S.A. and 77 cm/sec (or 30.16 in/sec)
in the European countries. While not wholly irrational
this was certainly irritating if only because of the differ-
ing durations of nominal half-hour recordings when
made in one country and replayed in another. The first
steps towards international standardization of the speed
and other characteristics of magnetic tape recording
were taken at a meeting of the representatives of a
number of broadcasting organizations that was held in
Berne in 1950. As a result it was agreed that all organi-
zations would adopt the standard tape speed of 76.2
cm/sec (30 in/sec) and any slower speeds to be used
in the future would be in a geometrical progression
with a ratio 2:1. This has since been formally adopted
as a world standard by the International Electrotech-
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nical Commission so that the standard tape speeds are
the same in all countries. In the inch-using countries
they are expressed as 30, 15, 74, 34, 1§ . . . in/sec and
in metric-using countries as 76.2, 38.1, 19.05, 9.525,
4.7625 . . . cm/sec. H. DAVIES,
London, W.1. B.B.C. Engineering Division.

Line Scan Ringing

MR. K. E. MARTIN’S letter in the December, 1957,
issue notes early efforts in tuning leakage reactance of
the television line scan transformer. For the record, my
work on this feature resulted in the tuned line-scan/
high-voltage transformer design incorporated in the
Bendix Radio Division of Bendix Aviation Corporation’s
first commercial television receiver, Model 235MI,
developed in 1947-1948 (marketed in 1948). This de-
sign employed tightly coupled primary/secondary
windings, a high-build “narrow cam” tertiary. The
core of the Bendix transformer was of powdered iron
of the cartwheel-and-split-hub variety; this was prior
to my investigation of ferrite cores in 1948 at the
General Electric Company, resulting in the Model 77]1
transformer. The Bendix development is recorded in
my notebooks remaining with Bendix Radio Research
Laboratory in Baltimore.

A realization of the importance of the critical
coupling of the tertiary and impedance relationships in
the output circuit struck me forcibly at that time, as I
noted the reduced driver and damper valve peak volt-
ages resulting from correctly phased harmonic content.
That the early Bendix coil was fairly in-tune was the
basis of use with it of pressed-stem single-ended damper
valves (operating at less than 2 kV anode-to-cathode),
the first 6W4-GT diodes commercially available to
Bendix supplied by National Union Co. This low-
surge voltage introduction of the 6W4 to commercial
use was followed by later insulation improvement with
button-stem construction, and improved ratings.

The horizontal sweep-output valves initially selected
were single-ended auto-radio output valves, two type
7AS5, used in parallel. The later introductions of the
G.E. 6AVS and RCA 6AUS5 were based on maintaining
the driver surge at low levels, as results from harmonic
reduction of the fundamental peak voltage at the driver
plate. Retention of the transformer tuning allowed
single-ended driver tubes to be upgraded from 50 deg
sweep to 90 deg sweep as demonstrated with my paper
presentation at the LLR.E./R.T.M.A. Fall Meeting at
Syracuse, New York, in 1952, also emphasizing core
“d.c. de-saturation.”

Contemporary with my development at Bendix, inde-
pendent work by R. B. Gethmann at the General Elec-
tric Company led him to devise a tuned TV transformer
based on a closed, laminated core loop, one leg of which
contained layer-wound primary and secondary coils, the
h.t. overwind being a layer-wound tertiary coil mounted
on the opposite leg and properly poled for additive
fundamental voltage surge, tuned to minimize the
primary voltage crest with harmonic adjustment. These
tuned transformers were used in G.E.’s early post-war

television receivers.
CHARLES E. TORSCH,
Chief Television Engineer,
Cleveland, Ohio, U.S.A. The Rola Company, Inc.

“Do It Yourself Interference

THOUGH I did not view the television Children’s Hour
series on how to make a simple radio receiver, referred to
by Douglas Walters in his letter in your December issue,
I feel he is trying to “damp ™ the “wave” of youth’s
enthusiasm for scientific knowledge.

It is possible that in the years to come we may owe
Gilbert Davey gratitude for several hundred additional
engineers in the electronics industry, thanks to the spark
of interest produced by a boy’s “ Do-it-yourself ” radio
receiver.

In the early nineteen-thirties, several of my young

80

_WWW americanradiohistorv com .

friends and myself were helped by our fathers and neigh-
bouring friends with the gifts of radio junk, which to
us at that time was more valuable than gold. My happisst
days were spent windinz a coil on an old ebonite former,
with the end of the “cotton-covered ” tied to the door
handle, plus the frantic efforts to get my one-valver to
work. This, with a valve that cast strange patterns on
the wallpaper in the failing December light, and a neigh-
bour, pipe in mouth, finding where I had erred, was true
happiness.

Yes, those eleven-plus years of mine and young radio
friends are long remembered. All served in radio during
the second World War, and are professionai radio men
at the present time, thanks to a oné-valve regenerative
detector.

No! Douglas Walters, let’s tolerate a few squeaks in
our ’Ohms, to the furtherment of electronics.

PETER STARK LANSLEY,
Communications Officer,
Ministry of Transport & Civil Aviation.
Southampton (Eastleigh) Airport.

TV Whistle

IT would seem that the viewing of your correspondent,
Mr. D. A. Thoms (January issue), .has not yet been
extended to a Peto Scott receiver. For some years now,
these receivers have incorporated a direct drive type
of line time base, which allows the use of a line output
transformer core consisting of a single Ferroxcube rod.
Most line time base whistle comes from the joins of
the two halves of the closed loop core of the conven-
tional auto transformer where, if the gap is not com-
pletely rigid, the magnetic effect of the alternating flux
causes slight movement and hence the whistle. In the
direct drive system, this gap is obviously non-existent

and, in consequence, very little whistle indeed is
produced. BRIAN G. SCOTT,
Weybridge. Peto Scott Electrical Instruments, Ltd.

Optical Noise Filter

“STOPPING down” a lens limits its effective optical
area. As only the centre portion is in use, this area
of the lens in the human eye is more truly spherical.
Objects lying in the same plane form images at the
focal point (ret:na) more exactly than when subject
to the distortion due to the less exactly spherical portion
near the periphery of the lens.

You may say “why not wear two pin-holes instead
of spectacles?” This would improve our vision if we
were prepared to carry the odd arc lamp around to
make up for a subsequent loss in illumination!

Colchester. E. A. SHAW.

SURELY the effect mentioned by your correspondent
T. G. Clark in the January, 1958, issue, namely, the
improvement in clarity of an object when viewed through
a small aperture, is due to the increased depth of focus
thus obtained. This is because the small aperture per-
mits only those rays which are close to the axis of the
eye’s lens to be refracted.

If the rays farthest from the axis are excluded by the
introduction of a small aperture, the image formed by
the remaining rays on the screen is clearer, although still
out of focus, and much dimmer.

This is similar to the “pin-hole camera effect,” and
makes the eye less dependent on its lens for focusing.

This would seem to explain the apparent improve-
ment in television picture contrast and resolution when
viewed through a small aperture, but the “ noise filter ”
effect is not so obvious, since the pin-hole acts as an
attenuator rather than a filter.

The “ reality ” of a television picture is increased when
viewed through one eye only, due to the fact that one
sees everything in two dimensions, and a 2-D picture
therefore appears more “real.” This could partly ex-
plain the improvement noted.

New Malden, Surrey. DAVID M. LINDSLEY.
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New Potting Compound said to “ave
good electrical properties and high
resistance to mechanical shock can
be formed in situ by mixing castor
oil with an organic i1socyanate made
by I.C.I. under the name Suprasec.
The result of the chemical reaction
is an amber-coloured oOpaque
material which is rather like rubber
except that it does not bounce. The
lack of bounce when a potted elec-
tronic unit is dropped on the floor
is somewhat alarming, but zll the
shock is said to be taken up by the
material. Useful compounds such
as flexible and rigid foams, soft and
hard rubbers, lacquers, insulating
compositions and adhesives can also
bz made in situ by mixing other
polymeric reactants with the iso-
cyanates. It is possible, for example,
to fill awkwardly shaped cavities
with foams or other materials, say,
for insulating purposes, simply by
pouring in the appropriate quanti-
ties of the two chemicals.

Thin Wire Permanent Magnets of
only 5 mils i diameter have been
cold drawn from a ductile magnet
alloy called Cunife by I. L. Cooter
and R. E. Mundy of the American
National Burexu of Standards.
Normally, of course, most commer-
cial permanent magnet alloys have to
be cast or sintered into the required
shape becausz of their hard and
brittle nature. Cunife, however, can
be cold worked; and even if this is
done to tha extent of affecting
adversely the magnetic properties of
the material the characteristics can
be substantially improved again by
subsequent heat treatment. Values
of coercivity, retentivity and maxi-
mum energy product for various dia-
meters of the cold-drawn and heat-
treated thin wires are given in the
December, 1957, issue (Vol. 59, No.
6) of the fournal of Research of the
National Bureau of Standards. As
an example, the graph shows how
the coercive force H., and residual
induction, B,, of 0.005-in diameter

sor 500
/—\
40 400 \
50F , 300 / /\ \
2|8 Y
2 |8
= )
3 = He
2 18
= o
o 20T 200 \
o 100 \
ok

0
500 600 700 800

TEMPERATURE (°C )

WIRELESS WoORLD, FEBRUARY 1958

-

wire magnets vary with different tem-
peratures of heat treatment. The
composition of Cunife, incidentally,
is 60 per cent copper, 20 per cent
nickel and 20 per cent iron,

Magnetic-Line Propagation along
the earth’s field lines and passing
well outside the usually accepted
limi's of the ionosphere has for some
time been postulated for audio fre-
quency “ whistler ” atmospherics (see
Wireless World for July 1953, p.
338). Recently such propagation has
been demonstrated for ordinary radio
waves by Stanford University,
according to a report in Electronics
Business Edition for December 10th,
1957. A pulse-coded signal trans-
mitted on a frequency of 15.5kc/s
from Annapolis in Maryland was
received twice at Cape Horn: once
by ordinary ionospheric propagation
and the second time 0.7 second later

and . 10 to 30dB weaker by
“whistler” magnetic-line propaga-
tion.

Drift Transistors are high-frequency
types, basically of alloyed construc-
tion, in which the transit time of the
current carriers is reduced (and hence
the cut-off frequency raised) by a
“ built-in ” accelerating electric field.
This field is produced by a special
graded distribution of the impurities
in the base region achieved during
manufacture. As well as accelerat-
ing the current carriers, it also tends
to reduce the collector capacitance,
while the high average density of
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impurities in the graded base tends
to give a low value of base resistance
—both useful features for high-fre-
quency operation. The alpha cut-off
frequencies obtained are usually of
the order of tens of megacycles. As
an example, the new RCA drift tran-
sistors 2N370, 2N371 and 2N372
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have an alpha cut-off frequency of
30Mc/s in the common-base con-
nection (see characteristic). The
2N370 and 2N372, which are in-
tended for r.f. amplification and r.f.
mixing respectively, will give a maxi-
mum power gain of 17dB at 20Mc/s
in typical operation in a common-
base circuit (or 26dB at 10Mc/s).
The 2N371 is intended for use as
an r.f. oscillator for frequencies up to
23Mc/s. All three types incorporate
shielding to minimize capacitance be-
tween leads and coupling to adjacent
components. This is provided by a
fourth lead situated between the col-
lector and base leads and connected
internally to the metal case.

Sensitive Displacement Transducer,
designed by Salford Electrical In-
struments for measuring small
changes in radii of curvature, will
detect movements as small as 2.5-
0-2.5 thousandths of an inch. It is
an electromagnetic type of trans-
ducer. A central stylus controls the
position of a magnetic armature disc
which is mounted in a gap between
two pairs of coils. Each pair of coils
is wound as a transformer and
mounted in a high-permeability mag-
netic pot core. A constant alternat-
ing current is arranged to flow in the
primary winding of each transformer
and the output of the differentially
connected secondary windings is fed
to the moving coil of a dynamometer
indicating instrument. Any move-
ment of the armature disc causes a
corresponding change in the mutual
inductance of the coils, with a re-
sultant increase or decrease in the
current to the indicating instrument.
A battery of 60 of these transducers
is being used in the Royal Aircraft
Establishment’s new wind tunnel at
Bedford as part of an automatic
safety check on the strain in the steel
plates which form the throat of the
tunnel.

Variable Star Detector, using a
flying-spot scanner is described by

Borgman in Philips Technical
Review, Vol. 19, No. 4. Using a
partially silvered mirror, the light
beam from the raster of the scanner
is split into two parts which, after
being focused, separately scan two
negatives photographed at different
times of the same region of the sky.
The resulting transmitted images are
then focused on to two photo-multi-
pliers. The signals from these are
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subtracted and used to intensity-
modulate the beam of an ordinary
television c.r. tube. The sweep volt-
ages of the picture tube and flying-
spot c.r.t. are synchronized. Where
the two negatives are different the
signals from the two photo-multi-
pliers. will not be the same, and,
when subtracted, will thus produce
a mark on the picture tube corres-
ponding to the position of the star.
This will happen where the image of
a star of wvariable
different on the two negatives owing
to their different times of exposure.
This provides a more rapid and cer-
tain method of variable star identifi-
cation than the similar viewing by
eye of a superposition of negative
and positive, or viewing the rapid
interchange of two photographs
(blink microscope) where intensity
changes will show up as changes in
image size.

Transparent Magnetic Oxides known
as rare-earth-iron garnets, permitting
the internal magnetic domain struc-
ture to be seen with a polarizing
microscope, have been discovered at
the Laboratoire Electrostatique et de
Physique du Metal of the Institute
Fourier in Grenoble, France, and
independently at the Bell Telephone
Laboratories, U.S.A. Most magnetic
materials are, of course, opaque to
light and their internal magnetic
structure is not visible. The manner
in which magnetic domains are
oriented within them has been in-
ferred from reflection of polarized
light by their surfaces or by delineat-
ing domain boundaries at these sur-
faces with colloidal magnetic oxides.
Yttrium-iron garnet is the most com-
pletely studied member of the new
garnet family. It has a Curie tem-
perature of 545°K, as compared with
848°K for magnetite, and a spon-
taneous magnetization at zero tem-
perature. Of great interest is the

lummosxty is -

fact that it contams magnetic ions
with but a single valence. Both x-
ray and neutron diffraction studies
have shown clearly that, unlike the
ferrites, the interactions between
identical magnetic ions wholly
occupying two different crystallo-
graphic sites are responsible for
ferrimagnetism in the garnet struc-
ture. In yttrium-iron garnet the
width of the ferrimagnetic resonance
absorption lines at 9,300 and
24,000Mc/s depends on crystallo-
graphic direction. Line widths of
only 0.8 oersted were observed in
thin discs at 10,000Mc/s, when the
temperature was held at 540°K.
These line widths increased with
decreasing temperature and passed
through peak values of several
hundred oersteds between 65°K and
4.2°K. A polarized light beam pass-
ing through the transparent magnetic
domains in rare-earth-iron garnets
has its plane of polarization rotated
in one direction in one domain but
in the opposite direction in an adja-
cent and oppositely magnetized
domain. This Faraday rotation is
wavelength-dependent and amounts
to several degrees per mil of thick-
ness. It makes the domains within
the crystals clearly visible. The
internal domain structure can, there-
fore, be studied over a wide range of
temveratures and magnetic field con-
ditions. Thus, it has now become
possible to correlate Faraday rotation
in 3 magnetic material with spectro-
sconiz data over a broad temperature
range.

Hall-Effect Compass described by
I. M. Ross, E. W. Saker and N. A. C
Thompson in the Fournal of Scientific
Instruments for December, 1957,
depsnds on the voltage developed
across a crystal of indium an‘imonide
when a steady current is passed
through it in the presence of the
earth’s magnetic field. The voltage
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ouiput passes through maxima and
minima as the crystal is rotated in
czimuth and can be read on a
galvanometer. The principle was
first demonstrated by Righi over 70
years ago, using bismuth, but the
recent emergence of materials like
germanium with much greater Hall
efficiency has made it a more prac-
tical possibility. Where temperature
is not important germanium does, in
fact, give the best voltage output, but
indium antimonide gives better
power output and sensitivity. The
compass actually consists of a small
slice of InSb crystal about 5-10 mils
in thickness with electrodes electro-
plated on the edges. This is mounted
in resin between Permalloy C pole-
pieces, into which are screwed two
12-inch * conczentrator ” rods of the
same high permeability material for
collecting the earth’s field and in-
creasing the power output. With a
current of 1 amp passing through two
of the electrodes on the crystal, a 1°
deflection from E-W onentation
gives an open circuit voltage of
0.12mV across the other two elec-
trodes. The device is not very suit-
able for a direct-reading compass
because of ambiguities in the read-
ings, but has possibilities for null
indication and, arising out of this,
for servo operation, in which the
compass card is automatically kept in
correct alignment, and for automatic
steering of small craft.

Multi-stable  Transistor Circuits,
using direct-coupled combinations of
n-p-n and p-n-p transistors, have
been devised by M. J. Wier, of
Illinois University. The design prin-
ciples are the same as used for bi-
stable circuits and are described in
D.S.I.R. unpublished report PB
122983*,

Half-Century Time Constant.—The
insulation resistance of the 1-uF
plastic film di.lectric capacitors men-
tioned in our December, 1957, issue
(p. 595) was given incorrectly as
1.5%10? ohms. It should, of course,
have been 1.5X10° megohms.

The Tecnetron is a new French
semiconductor device said to be
capable of amplifying frequencies up
to 1,000 Mc/s. Developed by M.
Teszner at the National Centre of
Telecommunications  Studies, it
consists of a 2-mm germanium rod,
0.5 mm in diameter, and has a
narrow neck in thé middle which is
surrounded by a tiny ring of indium.
Current passed from one end of the
rod to the other can be controlled by
a signal applied to the indium elec-
trode. The action is said to depend
on an internal field, and the device
appears to be somewhat similar in
its mode of operation to the field-
effect transistor.

* Obtainable from the Lending Library
Unit of the .LLR., 20, Chester Terrace,
Regent’s Park, London, N W.1.
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Pulse-Type Frequency

Measurement

Apparatus for the Checking of Crystal

P ROBABLY the most accurate method of
frequency measurement involves comparison of the
unknown or test frequency with some known
standard and counting the resultant low-frequency
beat. This takes place either by provision of a
fundamental standard frequency of the same value
as the test frequency, or through suitable translation
of either the test or the standard frequency to provide
the required beat.

The general method of multiplication of frequen-

Tkefs | 72 | narmonic

nf;
STANDARO[ ™ ]GENERATOR{

TEST FREQUENCY

MODULATOR |—et
Lt8

FILTER

Fig. | Schematic dia-
gram of apparatus. 5

BEAT
INDICATOR

cies is through harmonic generation, for which several
well-known methods exist, all involving deliberate
distortion of the fundamental and then selective
amplification of the required harmonic frequency.

A well-known frequency generating equipment
employs 4 kc/s pulses generated by means of a
saturable reactor!. Harmonics up to the 27th and
28th have a substantially constant amplitude, giving
rise to a highly efficient generator.

During discussions about the use of low-frequency
counters it has been suggestad that a method of using
a l-kc/s pulse generator for frequency measurement
be employed.

The project was first investigated as a possible
means of comparing, approximately, known crystals
against a standard. For example, suppose that a
crystal has a frequency known to be f, -+ 8, where
8 is a very small deviation (fraction of 1 cycle per
second), and it is required to determine 8. If this
frequency is mixed with a standard frequency f,
a beat of frequency & will result, which can be
counted, visually or by means of a low-frequency
counter. The standard f; may be derived as an nth
harmonic of a suitable low-frequency standard f,,
which means that a range of standard frequencies
nf, is available.

In the particular case, all test frequencies of
interest were integral multiples of 1 kc/s which was
adopted as a suitable fundamental. The mixing
process produces a series of modulation products,
but, provided the mixer is followed by a suitable

*G.E.C. Telephone Works, Coventry.
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Oscillators

low-pass filter, only & will appear in the output.
Fig. 1 shows the proposed set up.

Harmonic Generator.—The frequencies of interest
covered from 60 kc/s to 600 ke/s, a useful band in
carrier telephony, therefore involving harmonics up
to and including the 600th. From the Fourier series
for a rectangular wave as shown in Fig. 2:—

1 (T F(ndt  Aqd
Average value A, = T fo ==

Amplitude of the nth harmonic
nnd
T
Co= 28y | d™
T

Plotting C,, against the harmonic number results in
the graph shown in Fig.
3. This shows that a
rectangular wave of
given width and repeti-
tion period contains
harmonics only up to,
but excluding #, where
n, is the value for which
C,=0

Calculation showed
that at a pulse repetition
frequency of 1 kc/s a
rectangular pulse of 1 usec duration is required to give
a reasonable performance at 600 ke/s.

Initially a saturable reactor was used to generate
the pulse. This leads to a very simple circuit but it
wroved unsatisfactory for the short pulse required.

A convenient method proved to be by means of a
delay line?. It can be shown that a wave travels
along a transmission line with a finite velocity given

Fig. 2 Rectangular waveform.

by —l__— where L and C are the inductance and
VLC
capacitance per unit length of the line. Any wave
impressed on a line
will therefore take a
ficite time to travel a
certain distance or will
reach the far end after
a finite delay. If the
wave is reflected at the
far end and the line is
loss-less, it will reappear
at the near end after a
time equal to twice the
delay. If the required
delay time exceeds a

Fig. 3 Harmonic amplitude
plotted against harmonic
number.
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LI,

(a)
Fig. 4 Low-pass filter as a delay line.

()

small fraction of one microsecond, however, the cable
becomes inconveniently long; thus, e.g. a polythene
cable. for a 1 psec. delay is 200 metres long. In these
cases lumped parameter lines are used, the simplest
being a low-pass network. For the network shown
in Fig. 4(a) it can be shown that

- -5

according to whether the termination is mid-series
or mid-shunt.
Phase shift in the pass band is

]—a

2
B = 2n tan-! [w—2
w

=~
. w
= 2n sin-? (—)
wy

1
where w, = critical angular frequency = —\/r—(_:

n = number of complete sections.
At low frequencies the following approximations can
be made:

Z#A/E
. C

and B = 2—:—,2 = w2n \/T.C

2

dB _
The delay = 7= = 274/LC = VLt Ct

w

where L, and C, are the total inductance and cap-

. . w) .
acitance. The phase curve sin—! (—) is concave
. we

dB
upwards so that —

3 increases continuously with
w

Vs Fig. 5

Idealized pulse-forming
networks.

(a)
84

frequency. A more linear phase characteristic and
hence a more constant delay is obtained using the
m-derived structure, as shown in Fig. 4(b), with
m=4/15= 1.23.

To produce the pulse the line is discharged through
some form of switch operating at the required
repetition rate. In this case a small thyratron was
used. The thyratron is normally biased to a suitable
voltage and is non-conducting, with the anode at
supply voltage. A trigger voltage is applied to the
grid and on reaching the set value triggers the valve.
A heavy current flows resulting in a large volt drop
across the anode resistor. The anode voltage de-
creases to the point where the valve cuts off again
and abruptly rises back to supply level. The pulse-
forming network may ideally be represented as in
Figs. 5(a) and 5(b).

Fig. 5(a) represents the condition during charging
of the line, i.e. with the thyratron non-conducting.
Switch S is open and point a is at supply potential
V. The line charges through resistance R to this
potential.

When S is suddenly closed due to the thyratron
conducting, a circuit is formed with the transmission
line charge and resistance R, equal to the charac-
teristic impedance of the line, in series, resulting
instantaneously in equal volt drops across R and Z

\Y% ) \Y%

equal to —2—3. The voltage wave of magnitude —2—5
-

HARMONICS FREQUENCY

"
l BEAT I
FREQUENCIES
Fig. 6 Modulator circuit.

travels along the line and is reflected at the un-
terminated end, suffering a reversal in sign. After a

dB
dew
the voltage across R. The result is that a voltage

time 2 — it reappears at the input end and cancels

of magnitude \—;-3 appears for a period Zj—B across R
w

and is then suddenly cancelled. This happens once
per cycle of trigger voltage. With a well-designed
delay line, and provided the repetition period is long
compared to the de-ionizing time of the thyratron,
near perfect rectangular pulses can be generated.

In order to obtain a beat

TRANSMISSION LINE of sufficient amplitude it
JTRANSMISSION LINE |

= was found necessary to
amplify the pulse appre-
ciably. This presented a
problem since the pulse
generated had an ampli-
tude of approximately 10
S volts. Further, due to the

e unequal amplitudes of
the harmonics, the
(b) low-order harmonics
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tended to overload the

modulator, resulting in THYRATRON soom:‘s 100x5 ke/s 124 ke/s

o) . 1 usec PULSE TUNED _[~3==IMODULATOR [~ 10 100ke /s |—e——
poor mixing at the high o Bencraton AMPLIFIER MULTIPLIER[ ™ | convERTOR 124 ks
frequencies. It was, there- Sy iy

fore, decided to introduce
some form of band-or low-
pass filter between the harmonic generator and the
modulator.

The simplest network giving good results was
found to be a double-tuned, top- capacmve coupled
circuit. This was adjusted to give a reasonably
square response of 20 kc/s bandwidth. The circuit
may either be tunable to cover the required fre-
quencies, or a number of tuned circuits may be
switched to cover the range.

The output from the tuned circuit was amplified

approximately 50dB by means of an aperiodic
amplifier giving an output voltage of some 50 volts
peak.
The Modulator.—Fig. 6 shows the germanium
diode lattice modulator fed through two balanced
transformers as used in the apparatus. A variation
introduced was to feed the harmonic and test fre-
quencies into the two opposite ends of the modulator
and obtain the beat frequencies at what is normally
the carrier input terminals.

The beat frequency required will be that between

the test frequency and the nearest harmonic of the
standard. It will therefore be the lowest frequency
present in the modulator output. A low-pass filter
with a cut-off frequency of 15 c¢/s was inserted in the
output and a 300-0-300 microammeter was used as
a beat indicator.
Performance.—To assess the performance of the
apparatus, it was used to measure the frequency
deviation of a 500 kc/s test frequency. The latter
was derived from a 124 kc/s temperature-controlled
crystal master oscillator by means of a 124 kc/s
to 100 kc/s converter followed by a multiplier. The
oscillator was first checked against the 2.5 Mc/s
standard frequency transmitted from MSF Rugby,
by means of a frequency measuring apparatuss3.
Immediately afterwards, the test oscillator was
checked against the apparatus described (Fig. 7).
The 1 ke/s standard frequency was supplied from a
laboratory standard using & temperature-controlled
crystal oscillator.

The accompanying graphs, Fig. 8, show typical
readings obtained of frequency deviation from 500 kc/s
over a 90 minute test period. It can be seen from
the lower graph that the test oscillator maintained a
constant deviation of 8.8 parts in 108 below 500 kc/s.
The upper graph shows the corresponding readings
obtained from the pulse apparatus. There is a certain
amount of scatter but this does not exceed 3 parts in
10? about the mean. It is known that the scatter of
the 1 kc/s standard does not exceed 1 part in 10?
about the mean.

The apparent average discrepancy between the
readings obtained by the two methods is actually the
deviation of the 1 kc/s laboratory standard above the
nominal value.

Errors are involved in the measurements due to
inaccurate counting of the beat. This was done
visually and timed by means of a stopwatch. It is
often difficult to obtain a smooth and defined beat
due to noise or small disturbances on the supplies.
The author tried to minimise errors due to these
factors by means of voltage supply regulation
and secondly by counting each beat when the pointer
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Fig. 7 Set-up for
checking perform-
ance.
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Fig. 8 Curves showing oscillator deviation measured against
MSF standard frequency transmissions (2.5 Mc/s) and
I kels pulse harmonic generator.

passed the zero position on the scale in one direction
only. Furthermore, the beats counted were of
sufficient number and length of time to make small
timing errors insignificant. It was estimated that
these errors did not amount to more than 0.5 parts
in 10°.

The scatter observed in the readings could possibly
be considerably reduced by more efficient triggering
of the thyratron. In the present set-up a sinusoidal
trigger voltage was used, although an attempt was
made to minimize the possible variation in triggering
instant by using a trigger voltage of magnitude at
least twice the negative bias on the thyratron,
thereby ensuring triggering during the steep rise
time of the wave. However, a substantial improve-
ment is likely by using a 1 ke¢/s input that has been
squared, differentiated and clipped. This should
also tend to reduce any random noise component
which might be modulating the output frequency.
Another possible improvement is to produce the
pulse by means of a blocking oscillator pulse generator.

In conclusion, the author would like to thank Mr.
Doherty of the G.E.C. Applied Electronics Labora-
tory, Coventry, for supplying the thyratron pulse
generator.

REFERENCES

1¢¢ Magnetic Generation of a Group of Harmonics ”
by Peterson, Manley and Wrathall, B.S.T.¥. October,
1937.

28ee for example “ Radio and Radar Technique ” by
A. T. Starr (Pitman).

3¢ Testing Precision Oscillators ” by M. P. Johnson,
Wireless World, April 1955.
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Part of the B.B.C. Crystal Palace
aerial which consists cf 8 tiers. each
f 4 dipoles, the lowest tier being at a
height of 350 feet and the highzst at

505 feet. The aerial was designed
by Marconi’s and the tower buiit by
B. I. Callender’s.

THE recent publication of the
annual reports of both the B.B.C. and
I.T.A., and the coming-of-age of
television in this country, make it
opporiune to review the two services.

First, as befits the elder, the
B.B.C. With the opening of three
more permanent stations (Sandale,
Isle of Man and Londonderry)
during December and the completion
of the permancnt aerial at Crystal
Palace, the coverage of the B.B.C.
television service at the end of the
year cxceeded 98 per cent of the
country’s 50 million population.

It is hoped in due course to in-

B.B.C. STATIONS

Channel | (45.00 Mc/s vision, 41.50 Mc/s
sound)
kW
Crystal Palace, London 200 v
Divis, N. Ireland 12 H
Channel 2 (5175 Mc/s vision, 48.25 Mc/s
sound)
Holme Moss, Yorks. 100 v
N. Hessary Tor, S. Devon 1-15 v
Rosemarkie. Inverness. | H
Londonderry, N. Ireland 1 H
Channel 3 (56.75 Mc/s vision, 53.25 Mc/s
sound)
Kirk o’Shotts, Lanarks. 100 v
Rowridge, Isle of Wight 1-32 v
Norwich 1-10 H
Blaen-plwyf, Cardigan. 1 H
Channel 4 (61.75 Mc/s vision, 58.25 Mc/s
sound)
Sutton Coldfield, Warwicks. 100 v
Meldrum, Aberdeen. 4-17 H
Sandale, Cumberland 16 H
Les Platons, Channel Islands I H
Channel 5 (66.75 Mc/s vision, 63.25 Mc/s
sound)
Wenvoe, Glam. i00 v
Pontop Pike, Durham 12 H
Douglas, Isle of Man ] v

Effective radiated power (peak white vision)
is given. Where a directional aerial is used
both max. and min. e.r p. are shown,

V¥ = Vertical polarization.

H = Horizontal polarization.
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crease the coverage still further, and
to this end additional stations are
being planned for the Dover area,
the Orkneys and Peterborough. As
can be seen from the coverage map
on this page, this still leaves large
tracts of the country outside the
service area, but for geographical
reasons the task of adequately cover-
ing these sparsely populated areas
is extremely difficult. It may well
be that the B.B.C. will have to resort
to “fly power” automatic relay
stations such as are used in Italy.

In addition to the stations already
mentioned, the past year has seen
the openmg of permanent low-power
stations at Rosemarkie and Blaen
Plwyf and an improvement in the
output power of the Norwich trans-
mitter, ‘This, incidentally, will be
increased still further in the spring.

The vision signal radiated in
Northern Ireland has in the past
suffered to some extent because the
Divis station has had to rely on the
reception of the Kirk o’Shotts trans-
missions for re-radiation (sound is

o
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sent by line). To overcome the
difficulty the B.B.C. has set up a
station in the Isle of Man where sig-
nals from Holme Moss are received
and relayed by a u.h.f. link to Divis.

The B.B.C. television service is
now radiated by 18 stations includ-
ing the temporary Brighton transmit-
ter not shown on the map.

Now, to turn to the younger, the
I.T.A.—not yet three years old. To
forestall any criticism it should be
pointed out that the I.T.A. coverage
map is not strictly accurate as an

1957

end-of-the-year survey. It was not
until January 14th that the St. Hilary
station came into service, but it was
originally planned for December
17th, and was in fact operating ex-
perimentally from that date. The
opening of this station to serve an
estimated population of over three
million brings the total number of
people within the service area of
the six transmitters to about 38
million (76% of the population).
Within the service areas of the first
five I.T.A. stauons there are 4.75M
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Constructing the Channel 10 aerial
installed by Marconi’s for the St.
Hilary I.T.A. station. It has a gainof I3
giving a vision e.r.p. of 200 kW. The
engineers are seen here fitting anti-
icing shrouds to the dipole supports.

homes with receivers capable of re-
ceiving both the B.B.C. and I.T.A.

St. Hilary is the second station
to be opened in 1957, the other being
Black Hill. Both these stations
were to have novel aerials, but un-
foreseen technical difficulties in the
system designed for St. Hilary
necessitated  further development
work, and it was therefore decided
by the Aurthority that in order to
get the station on the air as soon as
possible a more conventional type
should be installed. The Black Hill
aerial is unusual in that the elements
are located centrally within the 750-ft
mast and radiate through the open-
ings in the lattice steel structure,
thus reducing wind loading.

The 1.T.A. plans for 1958 include
the opening of the Chillerton Down,
Isle of Wight, station and a North-
Eastern transmitter.

References

‘“ Annual Report and Accounts of
B.B.C.,, 1956-57 " (Cmnd. 267).
6s.

‘“ Independent
Annual Report
H.M.S.0.

the
H.M.S.0.

Television
and Accounts,
2s 6d.

Authority
1956-57.”

LT.A. STATIONS
Channel 8 (189.75 Mc/s vision, 186.25 Mc/s
sound) kw
Lichfield, Staffs. 200 v

Channel 9 (194.75 Mc/s vision, 19125 Mc/s
sound)
Croydon, London 120 v
Winter Hill, Lancs. 100 A

Channel 10 (199.75 Mc/s vision, [96.25 Mc/s

sound}
Emley Moor, Yorks. 10200 V
Black Hill, Lanarks. 65-475 ¥V
St. Hilary, Glam. 200 v

Effective radiated power (peak white vision)
is given. Where a directional aerial is used both
max. and min. e.r.p. are shown.

V = Vertical polarization.

H = Horizontal polarization
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Manufacturers’

NEW ELECTRONIC EQUIPMENT AND ACCESSORIES

Midget Wire-wound Potentiometer

A NEW miniature, Type MW, wire-wound poten-
tiometer measuring only Zin in diameter and {iin deep
has been introduced by the Reliance Manufacturing Co.
(Southwark), Ltd., Sutherland Road, Higham Hill,
Walthamstow, London, E.17. The new model has a
3in diameter fixing bush threaded 32 t.p.i., and a }in
diameter spindle with a
rotation of approximately
285°.

Resistance values range
from 58 to 50k, the
latter an exceedingly high
value considering the
small size of the poten-
tiometer. The resistance
tolerance is +5% for
potentiometers over 100{2
and +10% for those
below 1002 and the rating
is 1 watt with the whole
element uniformly
loaded. A difference of
500 V d.c. is the maximum permissible between spindle
and track. The price is 5s 4d for potentiometers of 5Q
to 10kQ, 6s for 10kQ to 25kQ and 7s 6d over 25k and
up to S0kS2.

Reliance miniature Type MW
wire-wound potentiometer.

Miniature Variable Capacitors

THE illustration shows two new miniature variable
capacitors recently added to the range made by Jackson
Bros. (London), Ltd., Kings Way, Waddon, Surrey.
Each is assembled on a single ceramic front plate
measuring 1.187 X 0.937in.

One, the C711/719, is a butterfly type capacitor avail-

Jackson Bros. new differential { 7 .
and butterfly types miniature
variable capacitors.

able in capacitance up to 65pF each section with 0.015in
air gaps and up to 15pF each section with 0.045in gaps.
The other, the C701/709, is a differential type with
capacitance up to 150pF each half with 0.015in air gaps
and up to 30pF each half with 0.045in air gaps.

Both capacitors should find applications in v.h.f. and
u.h.f. equipments where small size, low-loss and a low
mnxmum-mpacimnce form of construction are primary
requirements.

Lockable Switches

WITH the expansion of automation and similar forms
of machinery control occasions may arise when it would

88

Crater Products new lockable
handle for their range of rotary
switches.

be desirable to lock a master
switch so that unauthor-
ized persons cannot tamper
with it. This is possible
with the new lockable
handle which can be fitted,
when required, to the
range of single and multi-
way rotary switches made
by Crater Products, Ltd,,
The Lye, St. Johns,
Woking, Surrey.

As the illustration shows,

these switch handles are of _ .
quite a new design and embody a Yale-type lock which

can be secured and the key withdrawn in any of the
several positions of a multi-way switch.

High-precision Frequency Standard

STABILIZATION of oscillators by means of quartz
crystals has been the standard practice for many years
past, and while frequenc% stabilities of the order of 1
part in 10° satisfies most broadcast and commumnications
transmitter requirements, with on occasion an improve-
ment to 1 part in 10°%, stabilities of any appreciably
higher order have hitherto been difficult to achieve.

In the latest Marconi Quartz Servo ‘Freqency Stan-
dard Equipment, Type RD101, which was exhibited at
the Western Electronic Show and Convention
(WESCON) at San Francisco, weekly frequency stabili-
tiess to within 2 parts in 10" are achieved and the
equipment should find, therefore, applications in fields of
activities where extreme accu-
racy is essential.

Investigations by the Mar-
coni Company have revealed
that the principal obstacles to
high stability in quartz crystal
oscillators are mechanical
vibration, valve inter-electrode
capacitances and cathode im-
pedance. At the working fre-
quency of 5 Mc/s the two last-
mentioned alone precluded
attainment of the desirable
minimum guaranteed stability
of 1 part in 10°.

These obstacles are claimed
to have been surmounted in

the Marconi Type RD101
equipment. Its  principal
features are:—

High - precision 5 - Mc/s

crystal with low drift rate and
immunity from vibration. Dual
stabilization of frequency by
single crystal. Accurate servo
systems with. cathode-ray tube
monitoring facilities. Uninter-
rupted operation during
checking and maintenance.
Output at least 1 volt r.m.s.
(sine) into 75Q at 10 Mc/s,
1 Mc/s and 0.1 Mc/s. Power
consumption S00 VA at 200/
240V, 40 to 60¢/s a.c.

Quartz Servo
Frequency Standard, Type
RDIOI.

Marconi
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A PRELIMINARY  SKIRMISH  WITH

MODERN THEORIES OF THE

STRUCTURE OF MATTER

lN discussing such things as the construction of
solids and what goes on when electric currents are
flowing through them, I have hitherto uttered a
warning that it would be a very simplified explana-
tion, ignoring certain complications of modern science.
These are, for example, Fermi-Dirac statistics
(which are vital where transistors are concerned),
the pessimistic Heisenberg uncertainty principle,
the snobbish Pauli exclusion principle, the contra-
dictory Schrddinger wave mechanics, and the
notorious Einstein relativity theory, to say nothing
of Planck’s quantum theory. The risk of running up
against these and other alarming subjects has been
greatly increased by the advent of transistors.
In fact, any but quite elementary or purely practical
pooks on transistors are almost sure to bring them
in,
There are two reasons why I have dodged them.
One is that most of us find them difficult, because
they are highly mathematical and not easily visual-
ized. The other is that they don’t help very much
when taken separately, so as soon as one starts on
them one is in for the lot. On the other hand, the
effort is rewarded by knowledge that applies not
only to transistors, or even semi-conductors in general,
but to most of physical science. For instance,
the book I found most helpful in studying elec-
tronics was actually written for metallurgists!*

1 am not going to pretend to give a proper treatise
on them, but it is a good thing to have at least a
rough idea of what they are and where they fit
into the general scheme. Among other things, they
help to explain the conspicuous differences in the
electrical resistances of mestals, semi-conductors
and insulators; rectification at junction and point
contacts; thermionic emission; photo-electric effects;
and luminescence.

Mass and Energy

There are two main themes running through all:
matter (or mass) and energy. So it will be as well
to begin by making sure what they mean.

Mass is related to weight, but is not the same.
The weight of a thing depends on where it is.
As every science-fiction reader knows, a person on
the moon would be light enough to jump over a
house, but if he moved to Jupiter he would be too
heavy to get up out of an easy chair. But the mass
of anything is always the same so long as the amount
of stuff in it is unchanged. One exception is now
known—the relativity effect, by which a body gains
mass with speed. This is noticeable only when
things move nearly as fast as light; for example,
electrons in particle accelerators. The speed has to
be about 15,000,000 m.p.h. to make the mass increase
by 0.1%.

I;ﬁ:‘ Electrons, Atoms, Metals and Alloys”, by W, Hume-Rothery
(1liffe).
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ATOMS

By ¢« CATHODE RAY”

The textbook definition of energy is * capacity
for doing work.” That just passes the buck to the
definition of work, which in this scientific sense
doesn’t correspond at all closely with what we
usually understand by that word. It means motion
against resistance or pressure or force. Lifting a
10-1b weight 3 feet does 30ft-lbs of work. This
work imparts 30ft-lbs of potential energy to the
weight, which means that by virtue of its height
it is now able to do a total of 30ft-lbs of work in
falling down again. By means of a pulley arrange-
ment it could haul up another weight. Or by falling
freely it could make a dent in the floor—a short
distance of movement against considerable resistance.
In this case the work done on the floor would be
converted into a small amount of heat, which would
be dissipated among the surroundings. At the
moment of touching the floor the weight would
have lost all its height (and therefore all its potential
energy) but it would have gained velocity, which
gives it another form of energy—kinetic energy.
It is this energy of movement that would be con-
verted an instant later into heat energy. Alter-
natively, the falling weight could be coupled to a
little dynamo to convert the mechanical energy
into electrical energy; and this electrical energy
could do work by moving a current against a resis-
tance, converting itself into heat energy, or by setting
a current moving in an inductance, storing up the
energy in a magnetic field.

There are fixed rates of exchange between all
these forms of energy. It used to be believed that
the total amount of energy in existence was constant,
and also that the total amount of mass was constant,
The release of heat energy when coal was burnt,
and of mechanical energy when a bomb exploded,
was attributed to ¢ chemical energy.” According
to the most accurate weighing possible, the total
mass of all the materials concerned was the same
before and after combustion.

It is now known that this so-called chemical
energy exists in the form of mass, so that when the
coal burns or the bomb goes off a small part of the
matter composing them is annihilated. Energy is
gained at the expense of mass. The ratio of energy
gained to mass lost is the square of the speed of
light, so the destruction of a very small amount of
mass is enough to create quite a lot of energy.
One ounce is enough for 700,000,000 kilowatt-hours.
In the ordinary way, nearly half a million tons of
coal would have to be burnt, and one doesn’t easily
notice a shortage of one ounce in all the resulting
ash and flue gases. It is only in transactions of the
kind that go on (or off?) in H bombs that the propor-
tion of mass destroyed is appreciable by ordinary
standards. Conversely, a vast deal of energy is
needed to create even a grain of matter, so there is
really nothing in it for the conjurer.

Energy must be distinguished clearly from power,
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which is the rate at which energy is being delivered.
You pay the Electricity Board for so much energy,
in kilowatt-hours (notwithstanding that they some-
times make the bill out incorrectly, for current);
and it is up to you whether you use that energy
in a short time to obtain a large amount of power in
kilowatts, or for a long time for a low power.

Everything that goes on anywhere in the universe,
on any scale from the movements of electrons,
through the activities of living creatures, to the
outpouring of light and heat from stars, involves
redistribution of energy. The curious behaviour of
things such as rectifiers and transistors depends on
energy on the smallest scale, as possessed by elec-
trons, which are component parts of atoms.

Restaurants Again

The atoms of all substances consist of a positively
charged core or nucleus, surrounded by sufficient
electrons to neurtralize that charge. The amount
of positive charge decides what substance the atom
is. If it is one unit, the atom is hydrogen and has
one electron (i.e., one unit of negative charge)
surrounding the nucleus. If it is two units it is
helium, with two electrons; if three, lithium; and so
on. The highest number found in nature is 92,
which is uranium. These numbers from 1 to 92,
which decide what element an atom is, are known
as the atomic numbers.

All the hundreds of thousands of different sub-
stances are constructed of these comparatively
few elements, for atoms combine to form mole-
cules, which usually behave quite differently from
any of the ingredient elements; for example, water,
each molecule of which is made up of two atoms
of hydrogen and one of oxygen (Fig. 1). What is
called “ atomic energy ” is really nuclear energy,
because it results from changes in the nucleus.
That is right outside our subject; the only things
about the nucleus that concern us are the number
of units of positive charge on it and the fact that
nearly all the mass of the atom is concentrated there.
The energy we are going to consider is the energy
of the surrounding electrons. Although the nature
of any substance—whether it is solid, liquid or
gas; whether it is poisonous or nutritious; whether
it is a conductor or an insulator; etc., etc.—is

decided by the number of positive charges in the.

nucleus of each atom composing its molecule, this
influence of the nucleus is exerted indirectly as a
result of the number of electrons required to neutral-
ize its charge.

It may seem strange that the nature of a substance
depends on how many electrons are normally in-
cluded in each atom. The strangeness increases
when we learn that the actual number of electrons
is often greater or less than the normal comple-
ment needed to neutralize the nuclear positive
charge. For instance, a nitrogen atom has a nuclear
charge of + 7 units, so normally has seven electrons;
but stray nitrogen atoms in a valve are liable to
have an electron knocked out by the fast-moving
electrons composing the anode current. Such an
accident leaves one nuclear charge unneutralized,
so the atom as a whole has a charge of +1 and is
called a positive ion. But it retains all the usual
features of nitrogen, in spite of the fact that it
has only 6 electrons, which is the normal comple-
ment for carbon (Fig. 2).
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The distinctive characteristics of each element
and compound could not be accounted for by the
normal number of electrons per atom if those elec-
trons were stuck around the nucleus like seeds on
a strawberry or buzzed around it at random like a
cloud of gnats in a sunny corner of the garden, or
even if they revolved around it in neat orbits at
any convenient distance, like planets around the
sun. It was in trying to explain how some of the
most characteristic properties of substances depend
on the number of electrons in each of their atoms
that (in the July 1956 issue) I likened atoms to
restaurants having a curious rule that the first
table must be filled before anyone sits at the second,
and so on.

The first table in all of them seats only two, and
the next eight, so if there are ten guests both of
these tables are just filled and in this sociable com-
munity there is no tendency either for one guest
to go away and leave a vacancy or for another to
come in and sit alone at the third table, which also
seats eight. This restaurant represents an atom of
neon, which is a gas that combines with no other
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fig. I. Diagram showing the composition (but not the

arrangement) of a molecule of water.

element at all. But the sodium atom has eleven
electrons, so one electron is all by himself at the
third table, feeling very much out of it. If there is a
fluorine restaurant nearby, which is one with nine
guests, leaving one vacancy at the second table,
he quickly slips across to it, giving it a surplus of
negative charge (—1 unit) and leaving behind an
unneutralized positive charge (41 wunit). These
charges, being opposite, attract one another so
strongly that the two atoms are held together in
partnership under the new name of sodium fluoride.
This is one example of how compounds are formed.

I didn’t think it necessary to mention that these
atomic restaurants have another rule—that no more
than one guest is allowed in any seat at the same
time—because in any well-conducted restaurant
that goes without saying. But at first sight there is
no more reason why the electrons in an atom should
observe a one-at-a-time rule than a rule that the
“seats ”” must be filled in a particular order. Yet
this one-at-a-time or no-petting rule is dignified in
physics by the name of the Pauli Exclusion Principle.
Of course, the electrons don’t obey it just because a
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chap called Pauli said so; he did no more than call
attention to a state of affairs that presumably has
existed all the time. It was not until later that
someone thought up a plausible explanation for the
orderly behaviour of atoms.

Strange Behaviour

But you may justly be complaining that you might
be able to take a more intel igent interest n the
subject if you knew what the atomic “ seats > are and
what distinguishes one from another. This is why
it was necessary to make sure about energy, because
the seats are energy levels. In our earlier example
of energy we considered a 10-1b weight 3 feet above
the ground, and having therefore 30ft-1bs of potential
energy. A similar weight—or the same one—2 feet
above ground would of course have 20ft-lhs of
potential energy, and so on. Just as weights are
attracted to the earth, electrons are attracted to the
oppositely charged and relatively heavy nucleus,
and the nearer they are the less potential energy

they have. A weight can be kept at any desired
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Fig. 2. Although the nature of any substance is due to
the activities of its electrons rather than its nucleus,
it is the normal number of electrons that decides, and
that in turn is decided by the charge on the nucleus.
Both these atoms have the same number of electrons, but
(a) 1s nitrogen and (b) is carbon. (a) has been positively
jonized by removing one electron.

potential energy by putting it on a shelf at the
appropriate height above ground, but how can an
electron be kept at a constant energy level?

We have had recent examples of how bodies can
be kept a few hundred miles above the earth without
any visible means of support. They are made to
revolve around it at high speed, so that the gravi-
tational pull is exactly neutralized by centrifugal
force. So it is not surprising that a popular theory
was that the electrons revolve around the nucleus
like satellites. But this theory failed to explain why
all the electrons revolved at the correct speed to
maintain a stable atom, instead of just falling all the
way to the nucleus once they came within its attrac-
tion. Still less did it explain the fact that such elec-
tron orbits (if orbits they were) occurred only at
certain fixed distances from the nucleus. This is
equivalent to a restaurant rule that guests must
occupy seats at certain places, not just anywhere they
fancy. According to the ordinary laws of mechanics,
the kinetic energy of orbital revolution is only half
of what the electrons would attain from loss of
potential energy by directly falling, so the total
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energy of an electron is less when it is in a close
orbit than when it is in a distant one; but why should
it be restricted to certain fixed total energies?

The theory now in vogue is so contrary to ordinary
ideas gained from what we can see around us that it is
very difficult to grasp. Until comparatively recently
it was assumed that electrons were solid particles of
matter, similar to grains of dust but much smaller.
This seemed reasonable, because they could be
weighed and their individual tracks followed in
“ cloud chambers?’® in much the same way as air-
craft too high to be seen can be followed by their
cloud trails, Their movements through vacuum
tubes seemed to conform to the laws of mechanics.
Admittedly they were peculiar in having a certain
fixed negative electric charge, but that was easily
brought into the calculations. One could visualize
them quite clearly.

Radiation—Tlight, radio, X-rays, etc.—could also
be clearly visualized as something of an entirely
different kind: a form of energy, propagated as waves,
and of course free from any ‘“ graininess.”

In many respects these two contrasting concepts
worked well in practice. To this day most of the
books at elementary and engineering levels are based
on them. Where they broke down most conspic-
uously was in the relationships between them. It was
known that electrons could give up some of their
energy, which emerged as radiation. And also that
radiation could be absorbed by electrons, which
were thereby raised to a higher level of energy. In
fact, in some cases electrons were parted entirely
from their atoms. A good example of this is a photo-
electric cell, which is like a diode valve in which
a specially prepared metal plate takes the place of
the heated cathode. When light falls on the plate,
electrons are emitted and can be drawn off by making
the anode positive. In broad principle all this seems
very reasonable. But the details are not at all as one
would expect.

One would expect that the stronger the light the
more violently the electrons would be ejected, and if it
was very weak indeed there would be none at all. The
argument (if any were needed) would be that the
more intense the light, the greater would be its
energy, so the more energy would be imparted to the
electrons, and therefore the greater would be their
kinetic energy and consequently their speed. What
actually happens, however, is that the brightness of
the light has no influence at all on the speed at which
the electrons are emitted, but only on the number
emitted in a given time. What does affect the energy
with which the electrons emerge is the colour of the
light. We know that colour is an indication of the
frequency of the light waves. After allowing for a
certain minimum excitation to get an electron out
of the atom at all, its emergent energy is found to be
proportional to the frequency of the light or other
radiation. I mentioned that the cathode in a photo
cell is specially prepared; this is because the electrons
of most metals are too firmly held to be removed at all
by radiation in the visible frequency band (.e.,
light)—still less radio frequencies. X-rays have
thousands of times the frequency of light, so are
most potent in stripping atoms of their electrons,
which emerge at high speed.

If sea waves beat against a wall made of heavy
stone blocks, nothing noticeable happens to them
until the waves reach a certain degree of violence;
beyond that, general distintegration sets in. But if
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they followed the electronic example the feeblest
ripples (provided their wavelengths were short
enough) would pull out an occasional block here and
there from the moment they started to lap against
them!

The doctrine that was evolved to account for these
and other apparently absurd results is known as
Planck’s quantum theory. The heart of it can be
expressed with welcome simplicity in the celebrated
equation

E = if

The meaning of this is that energy does not flow
in a continuous stream, but in ‘‘ packets ” (called
quanta) each equal to a fixed amount # multiplied by
the frequency of the energy. This & appears, like
the speed of light, to be a fundamental property of
the universe. But unlike the speed of light it is very
small, being 6.6 X 103 joules per c/s. (A joule is
the amount of energy equal to one watt for one
second.)

Though this equation is as simple in form as
Ohm’s law, it has some revolutionary implications. If
energy can only be delivered in packets, not ““ loose,”
then the idea of radiation streaming forth as con-
tinuous waves must be wrong. The higher the
frequency (shorter the wavelength) the larger the
packets. The greater the intensity of radiation at a
given frequency, the more packets per second of the
same size.

This apparently fantastic theory does at least fit in
with facts that could not be accounted for by
““ common sense.”” There is the puzzling behaviour
of the photo-cell, for example. And it agrees with
what is known about the radiation from the electrons
around atoms, which occurs at certain frequencies
characteristic of the kind of atom, presumably
dictated by the size of the energy jump from one
fixed orbit to another closer to the nucleus. These
and other agreements do not, of course, prove the
theory true. And the theory certainly raises some
difficulties.

For one thing, it seems completely self-contra-
dictory. If energy is radiated in isolated packets,

. separate electrons, cannot be waves.

like the flow of anode current in a valve, then it
cannot be continuous waves, and if it is not con-
tinuous waves what is f the frequency of?

In this argument it is taken for granted that an
unmodulated anode current, since it consists of
Experiments
have shown, however, that sometimes a stream of
electrons does behave more like a beam of waves
than a stream of particles.

Well, of course, this sort of thing makes it very
difficult for ordinary people to pursue a logical line
of reasoning at all. We feel like Alice in Wonderland,
and may be tempted to give up. But the mathematical
geniuses carry on regardless and find a theory that
fits the apparently contradictory facts. After all,
what reason have we for assuming that the ultimate
particles of which all matter is composed behave like
visible particles on a small scale, or that waves of
light are really like waves that we can see, only
smaller? If a giant from Jupiter had such coarse
sight that he could see nothing smaller than houses,
we would think him very stupid if he assumed that
each one was built of tiny houses.

When the facts are examined there seems to be no
escape from the conclusion that instead of matter
being in particles and radiated energy being in waves,
both are alike in being both waves and particles.
The reason why the wavelike aspect of matter escapes
ordinary observation is that it is negligible except on
the electron scale of magnitude. And the reason why
we radio people never dream of regarding our signals
crossing space as particles is that that aspect is hardly
noticeable unless the frequency is much higher even
than our microwaves. It is rather like Einstein’s
relativity, which, although it completely revolu-
tionized ideas about the fundamental quantities—
space, mass and time—yet differed from the old
ideas by amounts that are negligible for nearly all
practical purposes. However, transistor develop-
ment is only one of many quite practical affairs that
necessitate the new ideas about electrons and energy.
Reconciling these two apparently incompatible
aspects of them is the stickiest patch, which will come
up for consideration next month.
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“HI FI" BUNGALOW.—Warren House, Beaulieu, owned by Lord Montagu of Beaulieu, has been designed to incorporate
an exponential lcudspeaker horn with a flare diameter of 72in and length of 82in. The loudspeaker is made of fibrous plaster

and is enclosed by a wooden casing packed with fibreglass.

The main drive unit is a Goodmans Audiom 8, supplemented by
a Wharfedale Super 8 for middie frequencies and two Super 3 units for the ** highs.”

These are fed through a three-way

crossover network from a * Quad "’ |2-watt amplifier and f.m. tuner, or, alternatively, from a Chapman S5 a.m. tuner.
Record reproduction is via Garrard, Goldring and Danish Ortofon turntables and pickups.
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New Frequency-Shift Telegraphy System

IMPROVED RECEPTION UNDER CONDITIONS OF FREQUENCY SELECTIVE FADING

lT is the usual practice for long-distance point-to-
point radio communication to use the frequency-
shift system of telegraphy and extract the signals
at the receiving end by a discriminator as used in a
conventional f.m. receiver.

In common with all systems of radio communica-
tion it is liable to interference from one cause or
another, a common one being frequency selective
fading due to multi-path propagation. The effect is
that fading occurs on either the mark or the space
frequencies independently and the customary
method of combating this trouble is to use spaced,
diversity aerials. :

A little thought will show that with the frequency-
shift telegraphy system (fs.t.) the complete message
is actually conveyed by the mark and space fre-
quencies independently, since the absence of a mark

_signal on the mark frequency is a strong indication
of a space signal, and vice versa on the space fre-
quency. Thus there is the potentiality of frequency
diversity in a f.s.t. system with only a single aerial,
but it is not realizable by ordinary receiving
techniques.

A system of f.s.t. reception which does take advan-
tage of this form of frequency diversity has been
developed by the British Post Office and is described

in paper No. 2151R published in the March, 1957,
Part B, Proc. I.LE.E.

A completely new receiver is not necessary for
this method of reception as it is only the detector
part of the set that is affected, and a unit to replace
the demodulator and its ancillary circuitry is all that
is needed. The early stages of any high-grade com-
munication receiver are suitable for feeding the new
demodulator unit and the equipment is intended
to.be used after the final i.f. amplifiers of existing
f.s.t. receivers, such as those installed in the Post
Office radio stations. The block schematic diagram
shows the new demodulation unit and as spaced
diversity aerials are customarily employed at these
stations the new demodulator is made to conform with
this requirement, although it is applicable to a
single-aerial system, in which case about half the
equipment would be redundant.

The output mark and space frequencies of 4.5
ke/s and 5 kc/s respectively are obtained by mixing
the if. outputs of the main receivers with the out-
puts of two variable-frequency oscillators,

The process of amplifying and rectifying are the
same in both mark and space branches, except that
the output of the mark branch is positive and that
of the space branch is negative, for the “ signal
on” condition in both cases.

The “assessor” units interpret the mark and

\F/arzuotazli‘zc; space rectified outputs with reference to pre-set
0SCILLATOR signal levels so that the presence, or absence, of a’
P+asske/s signal is independently and continuously weighed
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Block diagram of the new demoduliator developed by the
British Post Office for frequency-shift telegraphic systems.
Parts of existing receivers are shown dotted.
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magnitude, as well as in polarity, it is further ampli-
fied and limited before passing to the land line.
The circuits concerned with this operation deliver
a final output of +30 volts d.c.

The frequency stability requirements of the new
method of reception are considerably more stringent
that those required by international regulations for
long-distance telegraphic services. On the h.f.

bands, for example, these regulations permit a fre-
quency tolerance of 30 parts in 10% but with the
new system of reception, and with transmitters and
receivers working on 15 metres, the permissible
tolerance is only 25c/s, or 1 part in 10°. This
assumes telegraphic speeds of about 100 bauds.
However, such close mutual agreement is readily
attainable with modern communications equipment.

Transistor Amplified A.G.C.

Economical Circuit for Use in Small Portables

THE miniaturization of portable receivers brings
in jts wake some problems which are not generally
encountered in full-size models. One of the more
subtle of these is the very large and sudden changes
in signal level encountered when a “ vest pocket
size *’ set is carried about in the hand or pocket.

The problem is rendered more difficult if transis-
tors of low cut-off frequency are used as these do
not lend themselves very well to simple a.g.c.
control such as can be obtained from the d.c. voltage
available at the diode detector. This lack of control
springs from the fact that the source impedance of
the a.g.c. voltage (diode detector) is the same or
even higher than the impedance of the transistor
control element, so that only half or less of the d.c.
swing is available for control.

If space were not so restricted, and if cost allowed,
an elaborate d.c. amplifier terminated by a suitable
low impedance circuit (grounded collector) could be
evolved. But even d.c. amplifiers have their draw-
backs in this case, because as well as amplifying the
changing voltage, they also move its level towards
that of the negative h.t. line, whereas the control
voltage for the i.f. stage is required at a small
negative (—0.16V) bias voltage close to the earth
line. To achieve this bias a voltage dividing net-

. work must be inserted between the collector of the

d.c. amplifier and earth, which besides * dividing
down > the voltage to the required level, unfortu-
nately also divides down the controlling voltage
swing available. This therefore tends to defeat the
main objective, which is to obtain a large voltage
swing for a small change of signal amplitude.

If the bulk of a separate battery could be tolerated,

then the undivided voltage available at the collector
could be directly connected to the base of the i.f.
transistors. However, this circuit would probably
rapidly go out of adjustment due to irregular fall
of both battery voltages with age. .
A Practical Circuit. The ideal amplified a.g.c.
system would work without any extra supply
batteries, be independent of normal battery voltage
fluctuations with age, and use no more components
or transistors than a more usual system.

The diagram shows a circuit which approaches
this ideal. It has been successfully used by the
author and gives a good a.g.c. action.

The transistor T2 combines the function of second
detector, audio amplifier and a.g.c. voltage amplifier.
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Practical application of a.g.c. principle described, showing
detector/a.g.c. and last i.f. transistors.

The ability of this transistor to perform all these
functions hinges on the fact that junction transistors
exhibit a “ pentode like ” characteristic whereby
the current is independent of collector volts over a
wide range of voltages, right down to about —0.3V.
This means both that the mean operating potential
of the collector can be brought down close to the
earth line (say to —3.5V), so that little voltage
dividing is necessary to bring it down to the —0.16V
required as bias for the i.f. stage, and also that a high
collector load can be used, thus giving correspond-
ingly high d.c. amplification. Despite this low
collector voltage it still operates reasonably linearly,
and does not add any appreciable extra distortion
to the audio signal. Moreover, its detection
efficiency is little impaired by these operating
conditions.

If a volume control for the audio signal appearing
at the collector of T2 is needed, then it is quite in
order to use the resistance of the fixed portion of the
potentiometer as one leg of the a.g.c. voltage divider
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connecting the collector of T2 to the base of the last
i.f. transistor T1, as in the diagram, provided that
the bottom of this potentiometer is decoupled to
earth at audio frequencies by the condenser CI.
Circuit Operation. Under low-signal conditions
the potential at the collector of T2 is 3.5V and that
at the base of T1 0.16V. As the r.f. signal applied
to the base of T2 increases in amplitude the average
current in T2 will increase, because, during the nega-
tive r.f. half cycle signal swings, the forward bias
set by R; and R, is increased so that the d.c. level
at the collector falls towards earth. The extent of
this fall naturally depends on the increase of signal
at the base of T2, but with a dummy load on T2
instead of the i.f. stages (no a.g.c. in action), has been
noted to fall as far as from 3.5V to 0.6V. This
would normally have represented a fall in bias from
0.16V to about 0.03V had the circuit been connected
to the i.f. transistor bases. However, with a.g.c. in
action this is most unlikely to occur because the i.f.
sensitivity falls very rapidly below 0.09V bias, so
that a signal which was potentially capable of pro-
ducing such a fall would have been sufficiently
reduced by the if. stages becoming desensitized.
The aim is to maintain good audio quality even
under strong signal conditions by ensuring that the
voltage at the collector of T2 does not fall below
the knee of the collector-current/collector-voltage
curve at 0.3V.
. Condenser C; is, of course, a filter for r.f. de-
coupling.
Circuit Design. It is difficuit to be specific about
what values to use in a circuit of this type, because
the characteristics of junction transistors vary
greatly between different types and also to some
extent between individual samples of the same
type. However, if the principles are understood
it should be reasonably easy to evolve a suitable
circuit for whatever type of transistor is proposed,
and then make one of the components, e.g. Rg,
variable to take up any differences between samples
of the same type.

The first criterion is that the voltage at the collec-

tor of T2 must not be allowed to fall below the
knee given in the manufacturers’ collector-voltage/
collector-current curves. To achieve this, arrange
the forward bias on the base of T2 to be between
} and } of what the manufacturers recommend for
class A operation. A fixed bias is required because
the collector-current/emitter-current curve is not
linear close to cut-off. Choose a collector load
which under these conditions gives a collector
voltage which is about ten times the knee of the
bend. Make the value of resistance R; connecting
the base of the T1 to its emitter as large as possible,
yet not so large that any appreciable gain is obtained
with no negative bias connected. A resistance R,
should be connected between T2 collector and T1
base of such a value that the i.f. transistors receive
the recommended bias.

Should the value of this resistance cause the

voltage on the collector of T2 to fall below 3.5V
under no-signal conditions, then the collector
load should be reduced and Rj increased, until
the collector potential reaches 3.5V and the if.
transistors are receiving their correct bias.
Effect of Battery Supply Variations. Assuming
the battery supply voltage falls with use then,
because the bleeders R, and R, are specifying the
bias applied to the base of T2, this bias will also
fall, causing a reduction of the current through T2.
This causes the voltage at the collector (which is
also the source of the a.g.c. voltage to the i.f. tran-
sistors) to increase. On the other hand, by stipula-
tion, the supply volts to the collector of T2 have
fallen, so that this increase will not be as marked
as might at first be thought.

The overall effect of decreasing battery voltage
on the entire set is a general falling off in liveliness,
but this is partly compensated by increasing i.f.
stage sensitivity ‘due to the increasing bias discussed
above. In fact, Ry can be so adjusted that the set
will become more lively with use (as the battery
voltage falls) though, as might be expected, the
quality begins to suffer due to improper operation
of the audio stages.
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News lro;n the Industry

G.B.C. Electronic Industries, Ltd.,
has been formed by H. V. Bolsom
and L. M. Bolsom who have resigned
their directorships of the Champion
Electric group of companies which
was recently taken over by Thorn
Electrical Industries. The new com-
pany, which has offices at 119, Edg-
ware Road, London, W.2 (Tel.: Am-
bassador 2872), has been formed to
import and distribute tape recorders
and electronic equipment, The first
two tape recorders to be handled are
the miniature  battery - operated
transistorized Phonotrix made in
Germany and the Italian mains-
operated Phonetic.

Bonochord has been merged with
W.S. Electronics, both firms being
members of the K.G. (Holdings)
group of companies. The trade name
Bonochord will continue to be used
for hearing aids and auditory equip-
ment. Bonochord’s offices and show-
room at 48, Welbeck Street, London,
W.1, will continue, but production
is now centred at the W.S. Elec-
tronics works at 44, Brunel Road,
London, W.3. Colonel A. E. Tyler is
general manager of W.S. Electronics,
Lid,, B. J. Brown is works manager,
and R. A. Cail technical manager.

Multimusic, Ltd., has been formed
as a wholly owned subsidiary of
Multicore Solders, Ltd., with a view
to marketing products in the field of
magnetic tape recording and repro-
duction. The company’s formation
reflects the interest of Multicore’s
chairman and managing director,
Richard Arbib, in sound repro-
duction.

Gramophone records of flexible,
transparent, cellulose acetate, only
0.003-inch thick, for use as adver-
tising “ gimmicks,” are now available
in this country. Rainbow records, as
they are called can be attached to
the walls of a cereal carton, for
instance, Playing time at 78 r.p.m.
averages from 70 secs on a five-inch
disc to 140 secs on a seven-inch
record. L.P. records can also be
made. The equipment, installed by
Everest Plastics, Ltd.,, of 45-46,
Morley House, 320, Regent Street,
London, W.l, for the -cartons
division of E. S. & A. Robinson,
Ltd., at Fishponds, Bristol, can pro-
duce 40,000 impressions per day.

H. W. Forrest, Ltd.—The note in
last month’s “News from the In-
dustry” on this company’s intro-
duction of transformers for adf.
transistors inadvertently came under
the heading “ New Addresses.” The
company, established in 1922, has
been at its present address, 349, Has-
lucks Green Road, Shirley, Solihull,
Warwickshire, for many years.
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E-V, Ltd, formerly Sapphire
Bearings, Ltd., the sapphire stylus
and ceramic cartridge manufac-
turers, has a reconstituted board of
directors. John Dalgleish, chairman
and managing director of Camp
Bird, Ltd., the parent company, is
chairman, P. J. N. Collaro, who
recently resigned from éollaro,
Ltd., is managing director, and Dr.

F. E. Templeman is technical
director. A. P. Riding is also on the
board. D. Robinson, previously

managing director of E-V, is now
managing director of Ambassador.
A new company, Electronic Repro-
ducers, Ltd., which will be primarily
concerned with the manufacture of
crystal cartridges, has been formed
by the group. It will operate under
the chairmanship of P. J. N. Collaro,
with Dr. F. E. Templeman as
technical director.

Mullard’s 4MeV linear accelerator
is being installed by Philips Elec-
trical at the research station of
British Petroleum, Ltd., at Sunbury-
on-Thames, Middlesex. In this
connection it has many applications,
including the production of electron
beams for initiating polymerization
and the production of new materials
by molecular re-arrangement or
graft techniques.

Millionth television receiver off
the Ekco production line at
Southend-on-Sea (a 17-inch table
model with v.h.f. sound) was pre-
sented to a local children’s home.
E. K. Cole started manufacturing
television receivers in 1936, but since
production reopened in 1946 over
980,000 receivers have been made.

Automatic Telephone & Electric
Co., who have supplied considerable
quantities of telegraph equipment to
the U.S. airforce in this country, has
received further orders valued at
£76,000 for telegraph distortion
measuring sets and electronic regener-
ative repeaters. TDMS equipment
was shown by A. T. & E, at the
Washington exhibition of the Armed

Forces Communications & Elec-
tronics Association last year.

Thirty television cameras and
associated equipment have been

ordered by the B.B.C. for the new
television centre at White City,
where the first three studios are
planned to be brought into service
in 1961. The cameras will use 4}-in
tubes of the image-orthicon type
and the order is shared equally
between E.M.I. and Marconi’s,

Aerialite, Ltd., have produced
their 40 millionth aerial. To mark
the occasion a voucher of £100 has
been packed with the aerial, and ten
other aerials carry a £10 voucher.

MAANY amaricanradiabhicion . con

Printed Circuits, Ltd., of Stirling
Corner, Barnet By-Pass, Boreham-
wood, Herts, recently announced
that they are prepared to undertake
the quantity production of almost

" any form of printed circuit at a fixed

cost of 1d per square inch. This
figure includes raw materials and
processing but excludes the cost of
special tools.

OVERSEAS TRADE

Multi-channel radio telecommuni-
cations equipment to link the towns
of Luanda, Malange and Marechal
Carmona in Angola (Portuguese West
Africa) is to be supplied by Mar-
coni’s and A. T. & E. The order
was obtained from the Angolan
postal and telegraph authorities
through the companies’ associates,
Automdtica  Eléctrica  Portuguesa
(S.A.R.L.). The total distance
covered will be ahout 400 miles.
Marconi’s will supply the terminal
transmitters and 16 repeaters and
A. T. & E. the carrier telephone
equipment.

Radio telephone equipment valued
at over $100,000 has been ordered
from Pye by the Veterans’ Taxi Cab
Company of Montreal.

Masts for the most northerly coast
radio station in the world—at
Isfiord, West Spitzbergen, were sup-
plied by B. I. Callender’s Construc-
tion Co. Four 120-ftt masts
support the station’s aerial.

Brussels International Exhibition.
—A display of consumer goods is
being arranged by the Council of
Industrial Design for the British
industries pavilion at the Brussels
Exhibition (April 17th to October
19th). Among the sound and tele-
vision receiver manufacturers who
have agreed to participate in the dis-
play are Bush, Cossor, Ekco, E.AR,,
Philco, Portogram and Trix.

Belgium.—One of the twenty
sections of the Liége International
Fair, which is being held from May
10th to 26th, will cover electrical and
electronic equipment, British manu-
facturers are being offered specially
reduced rates for space. Further
information is available from the
U.K. representative of the Fair,
R. C. Liebman, 178, Fleet Street,
London, E.C4.

France.—Lille International Trade
Fair (April 19th to May 4th) will
include a section for domestic sound
and television receivers. Particulars
are obtainable from the Commissariat
General, Grand Palais, Foire de
Lille, Lille (Nord).
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FEBRUARY

LONDON

Sth. Brit..LR.E.—* Radio investiga-
tions during the I.G.Y.” by Dr. W. J. G.
Beynon at 6.30 at the London School
of Hygiene and Tropical Medicine,
Keppel Street, W.C.1.

6th. LE.E.—49th Kelvin Lecture
on “High polymers” by Dr. H. W.
Melville at 5.30 at Savoy Place,
Ww.C.2.

7th. Television Society.—*“ The
effects of noise_in television transmis-
sion” by T. Kilvington (Post Office
Eng. Dept.) at 7.0 at the Cinematograph
Exhibitors’ Association, 164 Shaftesbury
Avenue, W.C.2.

12th. Radar Association.—* The early
days of radar” by Sir Robert Watson-
Watt at 7.30 at the Anatomy Theatre,
University College, Gower Street,
. 14th. R.S.G.B.—The television
interference problem” by G. A. Bird
(G.P.0.) at 6.30 at the LE.E., Savoy
Place, W.C.2.

18th. IL.E.E.—“ Magnetic tape for
data recording” by Dr. C. D. Mee at
5.30 at Savoy Place, W.C.2.

19th. LE.E.—“ The relation between
picture size, viewing distance and pic-
ture quality with special reference to
colour television &nd to spot-wobble
techniques ” by L. C. Jesty at 5.30 at
Savoy Place, W.C.2.

20th.  Television Society.—* Test
equipment for colour television re-
ceivers® by F. H. Cohen and D. C.
Kidd (Murphy) at 7.0 at the Cinemato-
graph  Exhibitors’ Association, 164
Shafsesbury Avenue, W.C.2.

21st. B.S.R.A.—* Reducing distortion
in f.m. reception” by Dr. G. J. Phillips
at 7.15 at the Royal Socict& of Arts,
John Adam Street, Adelphi, W.C.2.

24th. I.E.E.—* Stereophonic record-

ing on gramophone discs ® by H. A. M. .

Clark at 5.30 at Savoy Place, W.C.2.
26th. Brit LR.E.—“Dectra: a long-

range navigational aid” by C. Powell

at 6.30 at London School of Hygiene

%r&dCTropical Medicine, Keppel Street,
.C.1.

26th. Women’s Engineering Society.
—“Three case studies in automation”
by G. Denton at_6.45 at Central Elec-
tricity Authority Headquarters, Winsley
Street, W.1.

ARBORFIELD

11th. ILE.B. Graduate and Student
Section—* The tracking of the Rus-
sian earth satellite” by D. L. Cooper-
Jones at 7.0 in the Assembly Hall, 3
(Tels.) Training Bn., RE.M.E.

BIRKENHEAD

19th. Brit.I.R.E.—* Closed - circuit
television” by J. G. M. Downes at 7.0
at the Technical College.

BIRMINGHAM

3rd. 1LE.E.—Discussion on * The
lace of liberal studies in a technical
institution > opened gg E. H. Horrocks
at 6.0 at the James Watt Memorial In-
stitute, Great Charles Street.

BRISTOL

11th. Television Society.—“ L.G.Y.”
by A. F. Collins at 7.30_at the Haw-
thorns Hotel, Woodland Road.
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MEETINGS
CAMBRIDGE
4th. I.E.E.—“Problems of sound

and television broadcasting coverage”
by G. Millington at 8.0 at the Cavendish
Laboratory, Free School Lane.

25th. I.E.E.—“ The eye as a tele-
vision camera” by Dr. F. W. Campbell
at 8.0 at the Physiological Laboratory.

CHELMSFORD

4th. 1.E.E. Graduate and Student
Section.—* Transistor amplifier cir-
cuits” by W. A. Thorpe at 7.0 at the
Public Library.

CHELTENHAM
28th. Brit. LR.B. — “ Information
theory”” by P. H. Blundell at 7.0

in the North Gloucestershire Technical
College.

EDINBURGH

21st.  Brit..R.E.—* Frequency re-
sponse instrumentation for the analysis,
design and construction of servo-
mechanisms ” by G. R. Swainston at
7.0 at the Department of Natural Philo-
sophy, the University.

GLASGOW

20th.  Brit.LR.E.—* Frequency re-
sponse instrumentation for the analysis,
design and construction  of servo-
mechanisms ” by G. R. Swainston at
7.0 at the Institution of Engineers and
Shipbuilders, 39 Elmbank Crescent.

MANCHESTER

6th. Brit.L.R.E.—* Electronic musical
instruments ” by Alan Douglas at 6.30
at the Reynolds Hall, College of Tech-
nology, Sackville Street.

11th. LE.E.—“Electric control of
stage and television lighting” by F.P.
Bentham at 6.15 at the Engineers’ Club,
17 Albert Square.

NEWCASTLE

12th. Brit.L.LR.E.—~Students’ night at
6.0 at the Institution of Mining and
Mechanical Engineers, Neville Hall,
Westgate Road.

RUGBY

25th. I.E.E.—“ The importance of
research in hearing and seeing to the
future of telecommunication engineer-
ing” by Dr. E. C. Cherry at 6.30 at
the Technical College.

TREFOREST

26th. Brit..LR.B.—* Industrial tele-
vision” by R. Swinden and J. E. H.
Brace at 6.30 at Glamorgan Technical
College.

WOLVERHAMPTON

12th. Brit.I.R.E.—“ Industrial appli-
cations of radio isotopes” by R. F.
Armitage at 7.15 at the Wolverhampton
and Staffordshire Technical College,
Wulfruna Street.

LATE-JANUARY MEETING

31st. Brit.I.R.E.—* Digital compu-
ters” by R. Deighton at 7.0 in Priory
Lodge Hall, Malvern (not the Winter
Gar )ens, Nfalvem, as stated in the last
1ssue).
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sound
equipment
serves the
world

Among recent important installa-
tions, we have equipped the newly built
Sports Stadium at Funchal, Madeira,
with a complete Announcement, Music
and Radio system, utilizing Column
Loudspeakers for even, all-round sound
diffusion.

Here is yet another example of
the wide-ranging reputation enjoyed by
TRIX Sound Equipment.

a product of
THE TRIX ELECTRICAL CO. LTD.

1-5 MAPLE PLACE, TOTTENHAM COURT RD
LONDON. W.1I

Tel.: MUS 5817 Grams: Trixadio Wesdo London
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RANDOM RADIATIONS

By * DIALLIST.'S

Whistling TV Sets

THE letter from D. A. Thoms in the
January issue of Wireless World on
the subject of whistle from the line
output transformer interested me
greatly. Though I can no longer
hear this whistle unless I’'m close to
the receiver and make an effort to do
so, I know quite a few people who
find it so distressing that they can-
not bear to watch television. Some
manufacturers make greater efforts
than others to minimize it by care-
fully padding the transformers; but
it is a shortcoming in the TV re-
ceiver which urgently needs 'atten-
tion. American manufacturers and
those in other countries have not
the same problem as ours. In
the American 525-line, 30-frame
system the whistle has a frequency
of 15.75 kc/s, in countries using the
625-line, 25-frame system it is 15.625
kc/s. Both of these frequencies
should normally be all but inaudible
to other than very young ears. As
for the French 819-line, 25-frame
systemn, its whistle with a frequency
above 20 kc/s is nothing for anyone
to worry about. I don’t quite see
how the whistle in our receivers is
going to be cured so long as we con-
tinue to use a shock-excited winding
in the transformer to produce the
e.h.t. voltage. But there are other
ways of doing this and I'm sure that
the first manufacturer who brings
out a whistle-free TV set and makes
a strong point of this quality will
find large sales for his wares.

Interference Suppmression

REGULATIONS on the radiation
of interference so far issued by the
P.M.G. cover motor ignition systems,
small electric motors and refrigera-
tors and a committee is now investi-
gating interference from scientific,
industrial and medical equipment.
But there are many other sources
of interference which can cause
serious annoyance to neighbours
using their sound and TV receivers
and, so far as I can find out, there’s
nothing except consideration for
others and common decency to pre-
vent anyone from using such un-
suppressed equipment.  Fluores-
cent lamps, for instance. A small
percentage of these can, and do,
cause horrible interference. How
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effective proper suppression can be
one knows from visits to the Radio
Show in the last few years—hun-
dreds of these lamps, but not a trace
of interference from any of them on
the TV screens on the stands. Then
there are various kinds of apparatus
using thermostats. Most, if not all,
of those sold in, say, the last three
years are suppressed; but the older
ones very often aren’t. Electric razors
come into the “motor” category.
Few are in use during viewing hours,
save, perhaps, by the more hirsute
who need a trim up before going
out for the evening or on night duty.
Here again all the newer ones have
adequate suppression, though the
older ones haven’t. Motor-operated
toys aren’t always properly sup-
pressed and since they may be used
at odd moments at any tirne of the
day up to say 9 or 10 o’clock, the
P.O. engineers may find it very diffi-
cult to track down offenders. One
friend of mine was almost driven off
his head by violent interference,
always most frequent on wet days,
which never occurred after 8 o’clock
in the evening. The P.O. engineers
were very good about it, paying visit
after fruitless visit. Then they came
on a wet day and found it in full
swing. It didn’t then take them long
to discover that the source was a
small boy’s electric railway, which
had been sent him from abroad as
a present.

Best TV Screen Height

BEFORE now I’'ve mentioned that
if you want comfortable television
viewing, as no doubt you do, it’s
most important that the screen
should be at just the right height. In
many consoles the screen is too low
and you can’t do much about it. The
table model you can put on to a
table of about the right height, rais-
ing the set if need be by methods
which can safely be left to the in-
genuity of W.W. readers. And there’s
an even better way that that. At
least one firm* is now marketing a
most ingenious trolley, which enables
the screen to be adjusted to any
height up to five feet from the floor.
While the trolley is being wheeled
about the set remains on the ground
floor, so to speak. But when it’s

* Rediffusion Vision Service. Lid., of
Chessington, Surrey,
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in position you can raise the set to
any height you like without any kind
of heaving. The set lives in a deli~
cately balanced cradle and when you
feel that the height is just what it
should be, you stop raising and this
locks automatically, To put the set
to bed, you simply press a small lever
and down it goes as lightly as a
feather. A very tall console would
be rather unsightly on such a trolley;
but I can’t see any reason why some-
thing similar shouldn’t be worked
out for sets housed in console
cabinets of the more usual size.

South Africa Looks In

WRITING from Germiston, South’
Africa, a reader who is an
enthusiastic DX-er tells me that he
receives pictures from the Crystal
Palace almost every evening between
five o’clock and seven o’clock, local
time. South African standard time
is two hours ahead of ours, so he
must be getting the afternoon pro-
grammes. His set, made by himself,
is the Wireless World superhet, of

which constructional details were
published in 1949. He has made
certain modifications to the r.f.

section and his local oscillator is
crystal-controlled. He has three
headaches; the pictures are rather
“snowy,” though that’s surely to be
expected; the line timebase is diffi-
cult to keep in sync and there’s
interference at times from the second
harmonic of Rome’s 21-Mc/s
sound service for South Africa.
Still, I'm sure it’s a wonderful show
and one which both he and the
designer of the set may well be
proud. I was sorry not to be able
to comply with his request for circuit
details of the Synchroguide system,
which I mentioned in these notes a
while ago. It’s a proprietory device
and so far as I know it is supplied
only to TV set manufacturers. [
hope this South African reader will
let me know how he gets on now
the Crystal Palace e.r.p. has gone up
to 200 kW.

The Wrotham Question

THERE seemed to be so much
doubt about the upper limit of
Wrotham’s audio frequency band
that I applied to the B.B.C.>s engin-
eering information department for
help in clearing things up. In their
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reply they state that both the trans-
mitters at Wrotham and the lines
between London and Wrotham are
capable of dealing faithfully with
frequencies up to 15 kc/s. Though
implied, it is not definitely stated
that the full 15-kc/s band is always
used; but from experience of these
transmissions I feel pretty sure that,
as a rule at any rate, it is. There
may be times when the connecting
lines are not right up to the mark;
but the P.O. engineers who are
responsible for their maintenance
are so strict about their standards
that I fancy that these are few and
far between.

Setback for French TV

AS one of its economy measures,
the French Government recently
decided that it could not provide the
money needed for the expansion of
the 819-line network. This must
mean that quite considerable areas
of the country will remain without a
television service for some time to
come. In his editorial in the Decem-
ber number of Télévision E. Aisberg
argues strongly that this is false econ-
omy. He gives figures which go to
prove the assertion of Gabriel
Delaunay, director general of R.T.F.,
that so far as the French government
is concerned television is a paying
business. The transmitter at Lille is
taken by Aisberg as an example to
drive the point home. Reckoning
the franc in round figures at 1,000
to the pound sterling, the cost of the
station was £200,000. Since it was
opened some four years ago 180,000
TV sets have been sold in its service
area and by various taxes the State
has profited to the tune of
£6,000,000 from their sale. It has
in addition received not far short
of £200,000 in the form of licence
fees.

Making it More Difficult

THOUGH I’m all in favour cf using
small letters in such abbreviations as
v.hf., eh.t, and so on, 'm dead
against the custom adopted by some
American publications of leaving out
the full-stops. In these, for example,
if. is written if, which naturally
jumps to the eye as the conjunction
and in reading an article in which
intermediate frequencies are referred
to you (or at any rate I) have to be
constantly on the alert to distinguish
the ifs which are conjunctions from
those which are abbreviations, To
my mind the authors and publishers
of technical books and articles should
do all they can to make things easier
and not more difficult for the reader.
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. . . and instant response !

Alarm-calls for aid, to sav'e life, to prevent
and detect crime! Today, communicating
networks must be more efficient, contact
even quicker and more unfailing. Bulgin
Components make more modern, more
efficient, Radio Communication Ecquipment
possible, achieving new feats and new ambi-
tions.

The Bulgin research and manufacturing
Division, with its unique skill and experience
is solving many problems of today and
tomorrow.

OVER 10,000 COMPONENTS AVAILABLE

Y Full details will be found in fully
illustrated Catalogue Ne. 198/W.W.
(Free to trade letterhead or order.)

. .

A. F. BULGIN & COMPANY LTD.

BARKING * ESSEX Tel.: RiPpleway 5588 (8 lines)

MAN UFACTURERS OF RADIO AND ELECTRONIC COMPONENTS
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UNBIASED

Chirographic Chores

WHEN 1 wish to write a letter to
my blonde or prepare these few
notes for you, one of the most diffi-
cult and wearisome tasks is, I find,
the pushing of the pen or the ham-
mering of the typewriter keys, at
neither of which I am expert.*

The word calligraphy is definitely
a misnomer for my handwriting and
I prefer to use the more correct term
chirography, although unkind people
have suggested that podography
would be more accurate.

To escape the chirographic chore
of the pen or the tyranny of the
typewriter, I have tried using a tape
recorder, but it is not too satisfac-
tory. I find I like to be able to read
what I have “written” and not
merely to listen to it. The day is
still far distant when the human
voice will be able to operate a type-
writer direct, but I think I am defi~
nitely on the track of an idea which
will eradicate wearisome pen push-
ing or typewriter tapping. Like all
great ideas and inventions it is very
simple.

We all know that a musician can
read a musical score with the same

Free Grid reading a * score *’
(Reproduced from “W.W."’ February 3rd, 1933)

ease with which you and I read
Wireless World. It is perhaps less
well known that anybody willing to
try the experiment can learn to read
English written in the Greek or
Cyrillic alphabet with the same ease
and speed as he can read it in the
normal Roman alphabet.

A quarter of a century ago I told
you how I had learned to “read”
the wiggles of a gramophone record-
ing, and I reproduce a sketch of

* A masterly understatement.—ED.
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By FREE GRID

myself doing it which was published
at the time. It is true I was follow-
ing the score of a musical recording,
but it would be just as easy to read
speech.

My proposal is, therefore, that we
should drop two of the three “Rs”
in our school curriculum and teach
children to read the “script” of a
gramophone record and to “write”
by using a microphone. We should,
of course, need our recordings on
tape rather than disc.

It would not be possible to read
magnetic tape direct without apply-
ing messy magnetic powder but
what could be easier than to pass it
through a simple electronic tran-
scribing machine? The recording
would be amplified in the usual way
and then passed, not to a loud-
speaker, but to a cathode-ray tube
and made to appear as wavy lines.

I am convinced that one day my
idea will be turned into glorious
reality, and the myriads of typists in
our offices will be retained solely for
ornamental purposes, a function
which many of them fulfil so ably
already in addition to their other
duties.

Can you see any fundamental
objection to the idea? After all,
Rudolf Pfenniger painted recordings
on film long years ago.

Pepys on Tape

IN MY opinion a well-kept diary is
one of the most entertaining and,
as with Mr. Pepys’, instructive forms
of literature. Judging by the popu-
larity of Mrs. Dale’s diary I am not
the only one who finds a personal
journal entertaining.

Like many other people I have
kept a diary spasmodically and re-
cently I picked up one which I kept
long ago and I was soon engrossed
in its pages. It dealt largely with a
blonde I knew in those days and I
read the faded ink of my record with
mounting interest and excitement. I
had iust reached a critical point
when, in a serial, one would come to
the frustratmg phrase “Another grip-
ping instalment next week” and 1
turned over the page eagerly only
to find it blank. I had obviously
been suddenly interrupted—I mean,
of course, in the writing of the diary
—and had thereafter, for some un-
known reason, not filled in the diary
for several weeks, and so I shall
always wonder what happened next
as my memory does not help me.

I am glad to say, however, that
this sort of thing is not likely to
happen again as I have called
electronics to my aid and am keep-

MDA S oo oo diabicton aa

ing a diary in trouble-free form. In-
stead of wearily pushing a pen at
the end of the day I merely pick up
the mike of a tape recorder. This is
straight forward enough but I have
taken a leaf out of Mrs. Dale’s book
by recording surreptiously the con-
versations I have with my friends.

I use a pocket recorder and a
“buttonhole” mike which I have
adapted in the form of a cuff link so
that by suitably placing my arm in
an apparently negligent pose I can
put the mike in the most advan-
tageous position.

A few weeks ago I took my appar-
atus with me when I paid a visit to
friends whom I had not seen for
many years. Mrs. Free Grid was
with me and naturally her tongue
and those of the other ladies present
were soon busy saying things about
absent friends which if repeated be-
fore witnesses would land them in an
action for slander. In fact, the whole
business has made me rather uneasy.
If the cult of the pocket recorder be-
comes as popular as that of the can-
did camera we shall all have to guard
our tongues for we shall never know
when we are being “taped.”

There is one ray of comfort and .
that is that I doubt very much
whether evidence from a tape re-
corder woulld be admissible in court.
Perhaps readers who are learned in
the law can give me the benefit of
counsels’ opinion on this point.

Luxembourg on V.H.F.

IT is an astonishing thing to me
how few broadcast receivers there
are on the market which cater for
v.hi. only. I speak from bitter ex-
perience, as I have recently had very
great difficulty in locatmg one. Re-
ception of v.h.f. sound is available
in some TV sets and also in many
sets covering medium waves and, in
some cases, the long-wave band as
well.

What I object to is that I am com-
pelled to pay for something I don’t
want, such as a medium- and long-
wave range, in order to get some-
thing I do want. That means I am
paying a higher price than I need
to do. This idea seems to be copied
from the coal industry’s bad example
of making us all buy a lot of slate in
order to get a little coal.

I do hope that at the next National
Radio Show, in which there is to be
an audio section for the “hi-fi”
enthusiasts, we shall see plenty of
“v.hf. only” sound sets. But a
radio dealer tells me that this is not
very likely, and the reason can be
summed up in one word, “Luxem-
bourg.”

If that indeed is the reason I can
only say that the sooner the B.B.C.
relays Luxembourg in its v.h.f. ser-
vice the sooner shall we be able to
buy “vhf. only” sets at mass-
production prices.

WIRELESS WORLD, FEBRUARY 1958
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NOW AVA LAB_E
10th Edition of
AVO
Valve Data Manual
25/. post free.
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THIS new “Avo’’ Instrument is a self-contained mains driven model
incorporating 24 calibrated ranges.

BRIDGE

Presentation

One sweep of the main calibrated dial covers four decades and
assures a very rapid search for balance. This, combined with an
automatic scale expansion device, enables the two lower accuracy
decades of the main scale to be read at full scale accuracy.

Leakage currents can be measured

down to 0.01 uA at 450V, thus

representing an ability to read up to

45,000 M(). Balance indication is

clearly shown by a panel meter

operating in conjunction with a valve

voltmeter circuit. o

For production checking. the Bridge

has been fitted with a + 10% com- Unlversal

g:l;lil%(::d:.cale for use with external M E A s U R I N G

Resistance measurements employ

D.C. When measuring inductance BRIDGE Ty pe 1 List Price £75

and capacity, the Bridge network
is fed from an internal 1,000 cfs

oscillator. Internal capacity strays RESISTANCE: 6 calibrated ranges covering 0.1Q to 1,000 Mgq.
have been eliminated electronically. (Accuracy £1% at midscaie).

The instruction manual provided CAPACITY: 6 calibrated ranges covering luuF to (,000:F.
shows how components can‘be tested (Accuracy +1% at midscale).

in situ.

INDUCTANCE: 6 calibrated ranges covering | mH to (,000 H.

Dimensions: 15% x'10% x 10 ins. approx. (Accuracy £2% at midscale).
(with lid closed) Fully descriptive pampilet availaofe on application.

Weight: 16 Ibs. approx.
Power Supply: 100-110Y.-and 200-250Y.
A.C, 40-65 cs.
[ ViCtoria 3404 (9 lines)

D AVOCET HOUSE ' 92-96 VAUXHALL BRIDGE ROAD ‘- LONDON"S.W.1

mBa.!
A
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[ ]
improved
e /.:><: :\ ‘\\\
| // ~ \
~ SELARTRON
( \\\\ ///// \l
R s
¢ 9
packaged’ power
e
sub-units
It's so easy to put a ready-made, self-contained,
these are design centre completely reliable Power Supply sub-unit!
performance figures
e I Nl -l A
CURRENT|  0.49ma 0-50mA 10-100mA 0-1A 0-200mA 0-200mA 0-500mA
GGl ] T | 63VACT 5.3VAACT. 53V A C.T T Ihes
AC. ouTPUTS [ B3V A C.T $avipcT BIVZACT. | 63VIOACT. | g3vaACT B3V 64 C.T B Al
0.C SOURCE IMPEDANCE <20 03Q 020 04 Q 0.5Q 040 0.05Q
STABIL;SAAJI_I‘;): 200:1 1000: 1 800: ( 500: 1 400: 1 500: | 500: |
L ‘W“"‘-w'c'f"’_‘m:f; <2Q 0.1Q 0150 020 020 040Q 020
RIPPLE Alé%n'frﬂil.%; <350uV 100pV 150V 3000V 100uV 150V 3000V
omesions | 3R B <8 |04 B2 b Cot v 85 e
WEIGHT 144 ths 144 Ibs 204 ths 150 Ibs 214 1hs 25 ths 56 ths
* Better stability factors  * No increase in cost for this improved, performance
% More heater power * Lower source impedance
% Less ripple and noise % Stability unaffected by capacity loading
. e % H =
- e ~ Delivery ex-stock
,/ _® \\\ \‘
& ~
=z \ // \\ / .
L]
S ‘@H:AR H RN Power Supply Sub-units
/ ~ 1 \
Se o .

~ THE SOLARTRON ELECTRONIC GROUP LTD ¢ THAMES DITTON e SURRi?.Y * ENGLAND
. Télephone: EMBerbrook 5522 - Cables: Solartron, Thames Ditton
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TRANSISTOR OCI6

Dissipation
4 watts at 45c

———

INDUSTRIAL APPLICATIONS

This high output germanium Junc-
tion P.N.P. power transistor is being
used to great advantage in the
following applications:

Class A and B audio
Amplification

Alrcraft Passenger Address
Systems

C.D. Convertors
Power Amplifiers for Servo Motors

Power for Relay Operation.

FEATURES
Peak current 3 amps.

Maximum mean current |.5 amps
with good current linearity.

Maximum continuous junction tem-
perature 75°C. Up to 90°C for
intermittent operation (total

duration 200 hours max.)

A pair of OCl6é’s operating in Class
B push-pull will provide an output
in excess of 10 watts into loud-
speakers with 12 volts “ H.T.”

Half actual size

DATA

Characteristics (measured at 25°C ambient)
Collector reverse leakage current,
grounded base

Current amplification

at lc = 30mA

at Ic =

300mA .

I * POWER DISSIPATION

14 watts dissipation at an ambient temperature
of 45°C can be allowed when the OCI6 is
bolted to a large but practical heat sink. The
accompanying table shows allowable dissi-
pations with different heat sinks. In all cases

the transistor is mounted directly on to a plate
with a chin tin-plated lead washer.

When electrical insulating  mica washers are

at lc = 2A.......
used, the dissipation fs somewhat reduced.
ARG =0 3A . Bt SN | 0 . cloaiet o oo o miaks o o1 sis 5001 ol Sallalle 16 F Full data is available,
AMBIENT DISSIPATION | DISSIPATION | DISSIPATION | DISSIPATION MULLARD LIMITED I
TEMP. WITH INFINITE| WITH LARGE | WITH | sq. ft. [ WITH SMALL | &
(TO GIVE HEAT SINK, |METAL PLATE|METAL PLATE|METAL PLATE E&ﬂvgﬂ MULLARD HOUSE
75°C e.g. WATER | I°C PER W | 2°C PER W | (4in.x7 in) TORRINGTON PLACE
JUNCTION COOLED THERMAL THERMAL | 5.5°C PER W
TEMP.) RESISTANCE | RESISTANCE | THERMAL LONDON W.C.1
RESISTANCE
25°C 45Wt 24W 16W 7.6W
35°C 36W+ 19W 13W 6.1W
COMMUNICATIONS AND :
P 9.7W 4.6W
5 o] - i INDUSTRIAL VALVE DEPARTMENT 58
55°C 18W 9.5W 6.5W 3.0W

t Continuous dissipation values In excess of 24yV are at present prohibited by the voltage and current

satings given in the full data.

@ MVT 3292
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COMPACT...

. This relay is of compact design and extremely small
L i 4 5 for the duty it performs, the contact arrangement is
e 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

‘.f-..l-

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.
W,

—'/ ALD. AND ARS8, Arprovio B W D
o Q ,
< 7 \x\\,\ MAGNETIC DEVICES LTD.., EXNING ROAD, NEWMARKET, SUFFOLK
CES\\ Telephone: Newmarket 3181/2/3 Grams: Magnetic Newmarket
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TRANSMITTING
TETRODES

Type C.rrrz has a maximum anode
dissipation of 250W and is suitable

for use as a power amplifier in
transmitters up to 400W, as an
oscillator; or in R.F. heating equipment
(up to 1 kKW per valve). Type C.1108
is a smaller version designed for

similar uses -at lower power levels

—

(anode dissipation 125W).

L

(

Full data relating to these valves will be sent on request ) <

S

American Max, operating
E.E.V. type C.V. number equivalent frequency (Mc/s)
C.1108 2130 4-125A 200
C.r112 2131 4-250A 120

"ENGLISH ELECTRIC’

; Chelmsford, England.
: l l Telephone: Chelmsford 3491

AP300/48
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4]3}1;» VALVE VOLTMETERS
Valve Voltmeter Type 217

HE Valve Voltmeter Type 217 is an improved version of the well known Airmec Valve Voltmeter

Type 712. The stability has been greatly increased by the substitution of modern valves and

by mechanical improvements in the probe design and mounting. The frequency range has been
extended down to 20 c/s and all the desirable features of its predecessor have been retained.

) Frequency range from 20 ¢/s to
200 Mc/s

@ Balanced, unbalanced and differ-
ential inputs

@ Measures both positive and
negative D.C. voltages

@ Six resistance ranges reading
up to 100 megohms

@ Balanced circuitry ensures ex-
ceptional stability

@ Immediate delivery

Millivoltmeter Type 784

(Wide-band Amplifier
and Oscilloscope
Pre-Amplifier)

@ Frequency range from 30 c/s to
10 Mc/s

@ Voltage ranges 0-10, 0-100, 0-1000
millivolts

@ Can be used as an 5mpliﬁer up
to 15 Mc/s

@ Excellent stability

@ !mmediate delivery

Full details of these or any other Airmec instruments will gladly be forwarded upon request.

AIRMEC HIGH WYCOMBE, BUCKINGHAMSHIRE, ENGLAND

Telephone : High Wycombe 2060 Cables : Airmec, High Wycombe
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A 130-mile Westinghouse "prov-
ing ground’ has been set up
between Hamilton and Kinmount,
Ontario. Here Westinghouse en-
gineers obtain actual operating
results to asslst you in pianning
your communication system.

amilton

Rochester
N A

,Buftalo 'ir T ‘5 /-- 'd:L e % A %
L/ o [ - @ 4 A=

e

57-B-745R

ANOTHER WESTINGHOUSE FIRST!Vw
SHFE Scatter Transmission

® Now for the first time in the communications field,scatter
equipment for super-high frequency transmission for fixed or
transportable operation has been introduced by Canadian
Westinghouse.

The new Westinghouse ‘“‘Scatter’” communications equipment
is designed for high quality, high reliability transmission of voice,
teletypé, telemetering, facsimile, television and data signals over
hops of 100 to 200 miles. Voice capacity for multi-channel opera-
tion extends to 120-150 channels.

Contact your local Westinghouse Sales Office for Descriptive
Bulletin H83-100 or write Canadian Westinghouse Company
Limited, Electronics Division, Hamilton, Canada.

WATCH WESTINGHOUSE
' ELECTRONICS
...WHERE BIG THINGS HAPPEN FIRST

New Westinghouse 4400-5000 me.
Transmitting and Receiving Equipment
is compactly and durably designed .for
truck mounting or fixed instaliation for
either commercial or military appiication.
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The 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.

For best results It should be used
with a suitable cross-over filter in
conjunction with | or 2 larger units.

Frequency response within 5 dB fromr
5,000-17,000 cps, only 74 dB down at
20,000 cps.

OVERALL SIZE: -4in. DIA. x 2#in.
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 331%.

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS BROAD LANE TOTTENHAM LONDON N.I5 TEL.: TOTtenham 0505-9
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BATRTMAR

?0“ ERPACK

Little fellows making

POWER!

Top manufacturers and designers have been quick to grasp the

advantages offered by the recent introduction of the Ever Ready
Power Pack range of batteries for transistor duties and are exploiting the
enormous potential they offer in the design of portable transistor
equipment. Have you considered how Ever Ready Power Packs

might help develop new lines in your business?

Write or telephone today for comprehensive leaflet which gives full detgil=. +~: Sales Department
(Technical Service) Fhe Ever Ready TCompuny (G.B.) Ltd., torrdon, N.7. Tel: Archway 3030.

T W EXTRA

EE_READ | POWER PACKS for ( life/

uu-'

* The illustrations show only three of the new range of Ever Ready Power Packs.
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Four stage amplifier
weighing under 34 ounce

S

The new Multitone Hearing  *«
Aid is considered to be the
smallest in the world incorporating

-
e

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

2 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  * The effect of high pitched background noises,

have a smaller maximum power output such as clapping in a theatre, is greatly
than a substantial body aid. Distortion exaggerated when the aid is worn on the
therefore sets in much earlier. . head. These noises can easily become

* Owing to the position of the aid the intolerable without Automatic
users’ own voice sounds much louder Volume Control, as incorporated in the
through the aid than through an Orette hearing aid.

instrument worn on the person.

The ORETTE is the aid which has been designed to be headborne.

multitone ORETTE

Multitone Electric Co. Ltd. 12/20 Underwood Street, N.1. Telephone: CLErkenwell 8022
(Branches: London, Birmingham, Dublin, Edinburgh, Glasgow, Brighton, Cardiff, Torquay
and Agents throughout Great Britain and the World.)

\

CRCI3
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The
finest
gext

1n the

Mozarxrt

Pye Limited,

Pye (Irelard) Ltd.,

Auckiand, C.1., Dublin, Eire.
New Zealand.
Pye Limited,
Pye Pty. Lid. Tucuman 829, Buenos Alres

rgentine,

Melbourne, Australia.

Pye Ltd.
Pye Corporation of America, Mexico City.
lH:lﬂflrit%nPAvinue,
eULEL LAY Pye (Canada) Ltd,
New Jersey, U.S.A. Northilne Road, Toronto

Deutsche Pye G,m.b.H.
Berlin-Zehlendorf-West,

Pye ﬂaleo and Television
y.) Ltd,
fohanneshurg, South Africa. Roonstrasse 2, Germany,

WIRELESS WORLD 11

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 8} lbs, measures
33" x 10}” x 5” and gives 10 watts output.

Dialomatic Selector

The Mozart has input facilities
for records, tape, and radio. New
‘dialomatic’ 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, ametal
rectifier and a minimum of capaci-
torsandresistors,allowing a great
saving of space.

PYE LIMITED - CAMBRIDGE - ENGLAND
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“Why ARRA\ is best’™ series Noll

IN order to maintain the well known Garrard standard for
reliability, a daily sampling check is made in our laboratory on production
units. The illustration shows a Tropical test cabinet in which Garrard units
are tested for reliability under various Tropical conditions. A vibrating machine
tests the packing and ¢lectrical test equipment subjects the motors to a high
voltage test to ensure that they maintain the high electrical safety factor
insisted upon. Microscopic examinations are also made of various com-
ponents. One more reason why Garrard units are the finest in the world.

' AUDIO
q PERFECTION

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON ° WILTS
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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., 6in.,
8in. and 10in. 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

Other.prod'ucts include customer’s specification and small or
Al batch quantities undertaken.
as PvULSE GEN"ERATQRS Experienced in research pro-
CAPACITY COMPARATORS jects and prototype construction.
| - TAPE RECORDERS SUB-CONTRACTORS for sheet metal or
STABILISED POWER SUPPLIES e oo
approved.

PHOTOCELL AMPLIFIERS

PHILLIPS & BONSON LTD

Reg. Offices: IMPERIAL HOUSE DOMINION ST. MOORGATE LONOON EC2 Telephone: MONARCH 5481-5
Works: POND WORKS 8 MILLFIELDS ROAD HACKNEY LONDON E5 Telephone: AMHERST 4331
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A SERVICE
FOR DESIGNERS

o i b e A
R kb
et Sk

The possibility of a component change — due to shortage

of supplies, increased costs or failure to meet specific con-

ditions — is a problem facing every designer of electronic

W ESReHE

equipment. However, oneé basic component can be

‘tailor-made’ from the start, for LAB will supply the
precise type of Resistor required, ex stock and at the
right price. Write for full technical data, prototype
amples and price schedules to:—

THE RADIO RESISTOR CO. LTD,,

@ 50 ABBEY GARDENS, LONDON, N.W.8.
Telephone : Maida Vale 0888

5
CARBON WATTS OHMIC RANGE | TOLERANCES + BTN
. I
i. Solid 11&2 10— 10M 5% & 10% ‘J 4
2. Cracked 1/30—20 1—500M 5% & 10% E‘i *
3. * High Stability 1/10—3 | —50M 05% 1% 2% 5% f,;r"j}
4. Variable’ } 5K—2M — ; .-?,? *}?
5. V. High Resistance 1—3 50M—1013 5% & 10% %gj
6. V.H.F. (Rods & Discs) 1/10—1 10—IK 1% & 2% 5 %
(e
WIREWOUND g{g %
4. Rheostats 4-500 10—80K — rb"ﬁ %
9. Sliders 3—15 10—16K = BRI
8. Vitreous 3—500 | —150K 1% 2% 5% G
7. Cemented I—I15 1—25K 5% & 10%

* The ubiquitous biue (197) grey (2%) “ HISTABS "
Do you KNOW

THAT the whole of the vast range shown under (3) can be delivered
ex-stock in all Preferred values. .

THAT Cracked Carbon Resistors (2) are more ecomonical in the + 5%
range than Solid Carbon.
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ANNOUNCE THE SUCCESSFUL
PRODUCTION OF THE

ELECTROLUMINESCENT INDICATOR
With powel" paCk (if required)

New . Space-saving «- Economical

The essential component for
MULTI-INDICATOR panels
and banks of indicators

For those planning assemblies requiring banks
or panels of illuminated indicators, here is the
ultimate in simplification, space-saving and
economy. The newly developed Thorn Electro-
luminescent block which has overall dimensions
of only 24"%X3}"X " contains five electro-
luminescent areas each with its separate contacts.
These blocks can be assembled in great numbers
and only occupy a fraction of the present space
utilised by lamp indicators.

POWER PACK Transistor power packs can
be supplied as a complete installation if required.

Full information available now from:
AIRCRAFT COMPONENTS DIVISION - THORN ELECTRICAL.INDUSTRIES LIMITED
GREAT CAMBRIDGE ROAD - ENFIELD - MIDDLESEX - TEL: ENFIELD 5340
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X-BAND
NOISE TUBE

Noise Power excluding image
frequency contribution

Operating Current
Overall Length

Base Diameter

ES/T38
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“Tss

that

the

loudspealker

you can malke?”

No, of course it isn’t. We can go on making bigger and better
loudspeakers till the cows come home, the only limit being set by the
price you are prepared to pay.

The DU120 Duplex Coaxial is, however, a very good loudspeaker at a reasonable

price and we think it meets the requirements of a lot of people who
want to enjoy to the full the much improved quality now available
from discs, tapes and F.M. broadcasts without bankrupting

themselves in the process. You won’t do better for your money.

Full Range Loudspeaker
£19:10s.

VITAVOX LIMITED -+ WESTMORELAND ROAD, I.ONDON, N.W.9, ENGLAND -« 'I'el\ephone: COLindale 8671
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New value
; in valveholders

A ceramic valveholder with its many inherent

advantages, costing no more than the ordinary moulded
varieties—this is the latest news from Plessey at Towcester.
This superior product employs high-grade, low-loss
ceramic body material and has a pin-to-pin

capacity of less than 0.5 pf.

Design Engineers, manufacturers and others

interested in this cost-cutting, performance-improving
development, should request a copy of Plessey

Data Sheet No. 6062 which contains comprehensive data.

Parameters

Equivalent Resistance at 20 Mc. between 2 adjacent contacts :
Not less than 3 megohms
Insulation resistance : -
Greater than 20 x 10 ~ ohms
Voltage Breakdown :
s : Greater than 3.5 kV pin-to-pin and pin-to-earth
B4 Contact Resistance :
Less than 4 milliohms
Contact Material :
Spring quality Brass—Silver Plated

[ Plesseyq
CHEMICAL & METALLURGICAL DIVISION - COMPONENTS GROUP *

THE PLESSEY COMPANY LIMITED - WOOD BURCOTE WAY - TOWCESTER ; NORTHANTS * TEL: TOWCESTER 312

Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED * ILFORD * ESSEX * ENGLAND ° TELEPHONE ILFORD 3040
@csa
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Complex high performance secondary surfacz
heat exchanger.

Aluminium Flux Bath Brazing
Makes the Impossible Possible

The tremendous advantages of aluminium dip brazing are at last readily
available. The finest plant in the country is at your service.

Dip brazing makes the impossible possible. Design inaccessible joints—
as many as you wish. Use aluminium as thin as foil. Think in terms of very
close tolerances. All these things you can do. And you can combine them in
units so small, so light and so efficient that it would be impossible to make them

by any other method.

Designing for dip brazing need present no problems. We shall be happy
to design for you, or if you prefer it, to discuss possibilities with you and
then work to your design.

If you would like to know more about what
can be done by this process please contact us.
We are specialists in all types of brazing and
welding.

Above: Fuel cooled oil cooler for high performance
gas turbine engines.

Below: Typical example of industrial heat exchanger.

Delaney Gallay vro

Specialists in heat exchange and heat application for the aircraft, automobile and marine industries.

Vulcan Works, Bdgware Road, London, N.W.2. Telephone: GLAdstone 2201.




MINIATURE

o O

Write for full details to Dept. W.W.2,
ESTINGHOUSE BRA & SIGNAL CO. LTD.
82. York Way King’s Cross, London, N.L TERminus 6432
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BARRIER TERMINAL, FANNING AND
' MARKER STRIPS

{c) Cable secured by crimping

(a) Conductor hooked under
cleat and soldered

{(d) Upturned ends hoid terminal
under screws before tightening

{b) Cable clamps available if
required R.H. (or L.H.) as desired

‘ Standard’ series are |

available with various types CARR FASTENER COMPANY LTD

of terminals, up to 21 way-  STAPLEFORD - NOTTINGHAM

‘Miniature ' series up to 12 way. REPRESENTATIVE:
Insulating materials THE BENJAMIN ELECTRIC LTD

phenolic or  Mikacin ' as specified. ~ TOTTENHAM - LONDON N.17

Smee's 115



22 WIRELESS WORLD FEBRUARY, 1958

MARKINGS IN WHITE TO CUSTOMERS’ REQUIREMENTS

i4 WAY

Type B279001

NYLON LOADED
P.F. MOULDING

"o | G—=—xa ) izov
-2010 -5 0 +5 +10+20

4 WAY

Type BVS/4
BLACK P.F. MOULDING

3 Pin Shorting Plug

6 WAY

MINIATURE

Type BMVS/6
BLACK P.F. MOULDING

3 Pin Shorting Plug

Send for full details to :—

Standard BgA (Noval) Valveholder
with 2 Pin Captive Shorting Plug

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY. Tel: ASHTEAD 340|

MVSIS
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Tape Recording Amplifier Tape Deck Mark IV. Stereophonic Head Telephone Attachment

Senior Radio Jack Standard Radio Jack Lightweight Headphones Foot Control

! ©

No other
manufacturer can boast
of so wide a range of components
and accessories devoted to the perfect
reproduction of taped speech and musie.
Designed and developed in our own laboratories
by a team of highly skilled acoustical engineers, the
Truvox range of equipment represents years of
patient research which has now reached full
fruition by the introduction of the
Truvox R2 Recorder. The available
accessories provide almost limitless
applications for this truly high-
fidelity equipment. y

Detailed literature available on request from

TRUVOX LIMITED

I R U V 0 \ Sales Office: 15, Lyon Road, Harrow, Middlesex. Tel: Harrow 9282
/ | Service & Technical Dept : 328 Station Rd., Harrow,
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MR. E. H. RIETZKE

W IRELESS WORLD

to you who
are concerned
with electronic
education:

Visit our exhibit in London

next April 16 - 25 at the Olympia.
We will be at the

Instruments, Electronics

and Automation Fair.

Capitol Radio Engineering Institute, one
of America’s leading Technical Institutes,
offers advanced courses in Electronic
Engineering Technology and associated
specialties both in residence and by
correspondence. CREl is in its 3lst
year, and its many thousands of students
and graduates are to be found throughout
the world.

The CRE! residence school offers an
intensive three-year college-level course,
accredited by the Engineers’ Council for
Professional Development, the nationally
recognized accrediting agency for the
accreditation of the curricula of engineer-
ing colleges and technical institutes in the
United States.

FOR THE UPGRADING OF MEN ALREADY
EMPLOYED IN SOME PHASE OF ELECTRONICS,

the Correspondence Division offers the
same programme, at the same level and
with the same accreditation and recog-
nition. Practical day-to-day work in the
field takes the place of residence labora-
tory work.

This programme of study is used on an
individual basis by thousands of students

in all parts of the free world. In the
United States and Canada dozens of
leading electronic and aeronautical firms
and Governmental Agencies utilize this
programme on a group plan basis, for the
Professional upgrading of their electronic
personnel. Among these outstanding
organizations are Canadian Broadcasting
Corporation, Radio Corporation of
America and United Air Lines, which
have been clients for more than [0
years, Glenn L. Martin Co., Canadair,
Trans-Canada Airlines, United States In-
formation Agency (Voice of America) and
many others.

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 the Olympia in April. We
shall be glad to send in advance our
catalogue and complete information on
our curricula.

Please write to:

E. H. Rietzke, President

CAPITOL RADIO

ENGINEERING INSTITUTE

3224 Sixteenth Street, N.W.
Washington 10., D.C., U.S.A.

FEBRUARY, 1958
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An indirectly heated high slope low noise triode,
the A2521 is especially suitable for use as an RF
amplifier at frequencies of up to 1,000 Mc/s.

It is mounted on a B9A base.

N

FREQUENCY | NOISE FACTOR
900 Mc/s | 12.0 dB
500 Mc/s 9.0 dB
300 Mc/s 6.0 dB

~ =, ! List pr "'e£3 10. 0

\
-y
~~-———

——

A Product of the M-O Valve Co. Lid., Brook Green, Hammersmith, London, W.6.

A subsid) - 3
Tli”Es,éaé);\l"{RAL ELECTRIC CO. LTD.. MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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$

SIEMENS
CONTACT COOLED
SELENIUM RECTIFIERS

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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Putting
5and 5
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.

S and 7-Way versions are available and the
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.

20 2 A.R.B — APPROWVED

POWER CONTROLS

TED

EXNING ROAD, NEWMARKET, SUFFOLK

Telephone : Newmarket 3181/2/3. Telegrams: Powercon Newmarket.
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The RCA FM Tuner iricorporates

many new refinements, enables you to realise

the greatadvances made in broadcasting bringing
into your home a thrilling, living realism.

Precision Tuning % High Fidelity

The new RCA Electron Ray Tuning
Indicator makes exact tunming sim-
plicity itself.

% No interference
The FM system coupled with RCA
circuitry results in exceptional signal-
to-nofse ratio.

% Extended Tuning Range
87.5-108 Mc[s covers the enture
international F.M. broadcasting band.

Y% Great Sensitivity
2 microvolts for 20 db quieterning—
extends the °fringe’® 7 valves plus
2 crystal diodes and Electron Ray
tumng indicator.

Wide range response within 1 db from
20-15,000 c/s for true High Fidelity
reproduction.

% No Matching Problems
Adjustable outpur: levels.

Y% Automatic Frequency Control
Ensures complete freedom from drift.

% Power Requirements
230-390 wolts D.C. at 40 milliamps
H.T. supply. 6.3 volts, 2.25 amps
heater supply (available from RCA
New Orthophonic High Fidelity
power amplifier).

N PR
% e e s
et

£24.3.0 plus £9.8.4 P.T.

RCA GREAT BRITAIN LTD.

1An associate Company of Radio-Corporation of America}

Lincoin Way, Sunbury-on-Thames, Middx.
Tel.: Sunbury-on-Thames 3101
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This K-18 connector is E
ACTUAL SIZE ’hb
—made under U.S. hicence from 6&\ .

Winchester Electronics Inc.

@F STEVENAG)

NOW AVAILABLE T
FOR - — the foremost manufacturers of

PROMPT DELIVERY

SERIES ‘K’ o - o o
with 6.12.18 & 22 contacts pr inted circuit

CONTACT CENTRES .I156”

END FIXING _ conneCtors

Solder-cups or rivet ends

%

SERIES 'KKM’
with 6, 10,12, 15, 18 & 22 GOLD-PLATED CONTACTS

made from spring-tempered phosphos-bronze

contacts
provide low contact-resistance,
CONTACT CENTRES ,156” B
END FIXING prevent corrosion and
Solder-eyelets facilitate soldering.
* MELAMINE MOULDINGS
SERIES .KM' conforming to B.S.S, 1322
with 14, 21, 31 & 37 provide high arc-resistance,
contacts - high dielectric
CONTACT CENTRES .078* and mechanical strength.
END FIXING

Solder-eyelets
Full technical data and illustrated

* Jeaflets forwarded on request:
Polarising-pins can be fitted in any ELECTRO METHODS LTD.
position (This applies to each series) 12-36 Caxton Way, Stevenage, Herts.

Telephone : Stevenage 780
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By Appointnent to the Pofessinal Engincer

ELECTRICAL CHARACTERISTICS

TYPE 74

TYPE 73

TYPE 72

The electrical characteristic of a Righ Stability Carbon Resistor depends upon the
pliysteal size of the units and upon the ohmic value. All the data given below relates

to the Type 73 Resistor,

To obtaln the equlvalent ohmic values to which the

tnformation Is applicable in the other four sizes of Resistor the following factors

should be applied :
Type 72x }

FULL LOAD STABILITY

Up to 100 K.ohms the resistance change at full load
with an amblent temperature of 70°C, is less than
0-75%, (average 0-25%) after 1,000 hours operation.
At | ?‘Iegohm the change is less than 1%, (average
0-75%).

N.B. On D.C. loading the maxlmum voltages
stated in RCL 12 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 |
Megohm resistors the average change is 0-6% in 12
months (never greater than [-25%).

CLIMATIC
Exposure to the two cycles of H.1. humidity as laid
down In RCS 112 shows a change of less than 0-7%,
(average 0-4%) up to 100 K.ohms. At | Megohm
the change is less than 1% (average 0-7%).

TROPICAL EXPOSURE

Eighty-four. days exposure to the standard 25°C./
35°C. 100% humidity cycling shows a change of less
than 19 (average O'S‘S/:) up to 100 K.ohms. At |
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 | Megohm the coefficlent
is approximately 0-055%/°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 Ke./sec., the Painton high stability resistors
have noise levels which are between 0-05 and 0-4
microvelts of noise per applied direct volt, when
the resistor is dissipating power at its maximum
wattage rating.

VOLTAGE COEFFICIENT
Not exceeding 0-0029, per volt D.C

Type 74x2

- PAINT
o /;)/z%mz/bfom

Type 75 x 4

13

Type 76 x 8

= TYPE 76

TYPE 75

"HIGH STABILITY
CARBON RESISTORS

FEBRUARY, 1958

DERATING FOR AMBIENT TEMPERATURES EXCEEDING 70°C,

WATTAGE RATING/AMBIENT TEMPERATURE GRAPH
(FROM RCL 112, ISSUE 2)

COMMERCIAL DERATING CURVE

L ‘ 2|
4
AN D
1 J 3 S
S q
Yr < 1
22 77,
A INEAN R el N
g 7, gty \\ =
= & \ ES N
i’ Cz\D T A \
Ty, \ e v, h,
£ F 73T
1| _rez NN \'\1\\Q N
4 =S Ty 55 < i e \
It ] \\ N
T Tt
70 80 9 100 110 120 130 140 150 70 80 100 110 120 30 140 150
AMBIENT TEMPERATURE (DEGREES C.) . AMBIENT TEMPERATURE (DEGREES C.)
TYPE RESISTANCE VALUES OUTSIDE THIS RANGE MAY
RANGE (ohms) BE QUOTED FOR SEPARATELY.
7 +1% 4—700K 429 4—10M +5% 4— 25M
73 +1%  4—1-0M 429 4—20M 45% 4— 50M
74 +1%, 20—2.0M 429 20— 40M +5% 20— 100M
75 +19, 20—30M +29% 20— 50M +5% 20— 10.0M
76 +1%, 20-—5-5M +29, 20—9-0M 5% 20— 50-0M
TYPE 72 73 74 75 76
Normal Commercial T i
Rating 70°C—watts i 1 i I 2
R.CS.C. style RC2-E RC2-D RC2-C RC2-B RC2-A
R.C.S.C. Rating ;
at 70°C—watts ¢ t i J 't
R.C.5.C. Rating
at 100°C—watts 3 * - £ s
i # 53 13 2%
DIMENSIONS :
IN INCHES ——1]—* ? A 2 -
[¢ 1} 13 1} 1} ki
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Bl
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TWO CHANNELS FOR DAY & NIGHT OPERATION

-

et

.

>k
-

SIMPLE TO OPERATE — NO SPECIAL SKILL REQUIRED

PACKSET H.F. 15B TECHNICAL SPECIFICATION

Channel 1:2.5—4.5 Mc/s.

Channel 2: 4.5—7.5 Mc/s.

Transmitter: C.W. or R.T. Power output 1.5 watts.
Receiver: 3.6 uV for 12 dB signal/noise ratio R.T.:
20 dB ratio C.W.

Power Supply: Vibratory. Two 2-volt accumulators.

BRITISH COMMUNICATIONS CORPORATION LIMITED

Wembley England
Telephone: Wembley 1212 Cables: BeeCeeCee
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TABLE OF VENNER TRANSISTORIZED STAGES

Ref. Ng:::;:f Function of Stage To Drive
TS1 1000 c/s Stable frequency source of | TS3, 4,6, 7,
Oscillator +19% tolerance.” Sine wave | 14, 16, 17.

TRANSISTORIZED

and squarewave output.

TS2A | Binary Unit | Provides one output pulse for | TS2, 7to 11,

R i - TS2B two input pulses at PRF’s up | 13, 14, 16,
. to 30 K.p.p.s. 17, 18.
TS3 Wide Band Amptifies input voltage by a | TS2, 3, 4, 7
P ll U G L l N s T ﬂ G E s Amplifier factor of approx. 1000 over a | 8, 10’, 1’1,’13:
frequency range of 15 c¢/s to | 14, 16, 17,
125 kc/fs.
TS4 2-Sta Amplifies input voltage by a [ TS2, 4, 7, 8
Ampl?teier factor of 100(? over a frequency | 10, ,ll,, ,13:
range of 120 ¢/s to 10 kc/s. 14, 16. 17.
TS5 10k/cs Ultra-stable frequency source | TS2, 3, 6, 7,

Crystal Osc. | with an accuracy of 3 parts/ 10, 11, 13,
8 million. Sine and squarewave i‘;, 15, 16,

outputs.
TS6 Selector Schmitt trigger circuit. Basi- | TS2, 6, 8, 9,
Gate cally intended for use with | 10, 11, 13,
TS11. 16, 17, 18.
TS7 Shaping Converts input waveforms TS2, 8, 10,
Amplifier into pulses suitable for trigger- | 11, 13, 16,
ing the Binary and Decade | 18. -
stages.
TS8 Cycle Transistorized Electro-mecha- | May be used
Counter nical Counter which ensures | to reset TS2,

correct operation irrespective | 10, 11,
of duration of input pulse.

TS9 D.C. Relay | Permits 5A, 250V changeover | May be used

Stage contacts to be operated from a | to reset TS2,
100 uA source. 10, 11.
TS10/5 | Decade Divide-by-ten or Divide-by- | TS2, 8to 11,
Counter five stage, divides and counts | 13, 16 to 18.
inputs up to 30 K.p.p.s.
TS11 | Decade Used in conjunction with 10 | TS2, 6, 8, 9,
Selector position switch and TS6 unit | 10, 11, 13,
ge;rmts selection of any pulse | 16, 17, 18.

TS12 Photohead Sensitive photo-transistorized | TS3, 4, 6, 7,
head for universal use, Direct | 8, 9, 13, 14,
coupled, anti-phase outputs. | 16, 17, 18.

TS13 Triggered Ensures 0.05 second operation | May be used
Relay Stage | of 5A 250V cbangeover con- | toreset TS2,
tacts when pulsed. 10, 11.

TS14 | Pulse Shaper | Provides constant amplitude | TS2 .8,°10,
antiphase pulses for all inputs. | 11, 13, 16,

2 1deal for triggering binary and | 18.

decade stages.

TS16 Universal Unity gain stage which can be | TS2, 3, 4, 8,

Gate switched ON and OFF by D.C. | 10, s 13,
level change as provided, for | 15, 17, 18.
example, by TS2B.
TS17 Twin Two sepatate higb input im- | TS2, 3, 4, 6,
Emitter pedance stages with low out- | 7 0 11, 13
Follower put impedances. Equivaleni | to 18.
to cathode follower.
TS18 Period Provides D.C. voltage chan TS2, 6, 8 to
Timer for  externally adiustabﬁ: 11, 13, 16,
period. (Fixed internal period | 18.
is 10 secs.).
TS20 | Stabilized Provides 8-12V D.C. (adjust- | All stages.
Power able) at 300mA when fed from
Supply ‘ 200/250V 50 ¢/s mains.

TS. 12 '
The Venner range of transistorized plug-in stages has a potential
life far greater than any valve operated stage. Components are
subjected to little stress due to the low potentials associated with

INlustrated above is the Venner range of the transistor, and the correspondingly low power comsumption.

transistorized p'ug-in stages shown app- One nominal 10V supply is common to the range, as are the input

roximately { of their actual size. For and oulput connexions. Input leads have isolating condensers in
details see table, series, output connexions are direct.

ELECTRONICS LTD.

i Kingston By-Pass, New Malden, Surrey. Telephone: MAL 2442 (9 lines)
A member of the Venner Group of Companies
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0re now even easier 1o install

i o7

Jﬁm‘; % %@@;&ﬂk}y«mwﬁﬁm 3 _\;ﬁs}& SR

Designers of communications equip-
ment, will welcome the new mounting and terminating arrangements of
the Mullard 2smm and 36mm pot cores.

Unique design features that make installation easier than ever, include
positions for tag boards on three sides and a new system of fixing, which
eliminates the need for additional mounting plates,

Combining constructional advantages with sound technical performance,
these 2smm and 36mm pot cores take full advantage of the low loss of
Ferroxcube to produce inductances of up to 30 henries, together with high
Q values over a wide frequency range. As an additional service these pot
cores can be supplied wound to individual specifications, if required.
Write now for full details of the comprehensive range of Mullard pot cores
currently available.

Outstanding features

# Controllable air gap, facilitating inductance
adjustment

Self screening
#  Controllable temperature coefficient
%  Operation over a wide frequency range
#* Ease of winding, and assembly

Ticonal> permanent magnets

Magnadur ceramic magnets

Ferroxcube magnetic cores

Mullard Ltd.,, Component Division, Mullard House, Torrington Place, W.C.}

MC 257
Cc

Mullard




34 WiIRELESS WORLD FEBRUARY, 1958

When we introduced the Goldring **500”" Variable Reluctance Cartridge our claim for

it was amodest one—simply that it was a very good high fidelity cartridge at a very reasonable price. Amateurs
and experts throughout the world have described the 500" in rather more glowing terms, and
we have been happy to accept their judgment. But we have not been content to leave matters there.
Development work has proceeded on a new cartridge—rtke first in Great Britain
40 be designed specifically around a diamond stylus. Full advantage has been taken of the technica)
superiority of the diamond and, in addition, its long playing life obviates

the need for compromise between optimum mounting arrangements

and extreme simplicity of stylus replacement. This new

W' cartridge—the ““600”—will delight both the musically meticulous
and the hi-fi “fanatic”. Our claims for it are

not this time so modest. The reception of the

500" points clearly to the 600" being

The “'600” is similar in shape destined for world fame.

and size to the latest yersion
of the ““500”. Replaceable styli
—diamond for L.P. and
sapphire for 78 r.p.m.,
Mu-metal shield.
Specifications for both
cartridges are broadly the
same but the “600” has a
much-extended frequency b
response, the effective mass : :-,;'“"
at stylus tip is halved
and compliance is

substantially increased.

Soseese s :'«44"/ i
Improved transient response &5 oo G0 e S GOLDRING
i 3 % o s r'::"r,’"’ i
G MANUFACTURING COMPANY
(GREAT BRITAIN) LIMITED

and “‘presence’ are not easily
defined mathematically but
are very evident aurally,
Price 8 gns plus p.T. £3.5.6
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BREAKDOWN TESTER MODEL RM 215E

Qutput Voltage: o to 10,000 V D.C. 5mA. Max.
and oto 5,000 V A.C. 10 mA. Max.

ELECTROLYTIC & TANTALUM
CONDENSER BRIDGE MODEL CB 154C

Capacity Range: 0.1 mFd to 11,000 mF ds
Power Factor Range: 0.4% to 30%

Polarising Voltage : o to 600 Volts in § ranges.
Leakage Current : 0f/500 uA, ofs mA, o/somA.

MODEL CB 154D
Polarising Voltage : o to 80o Volts in § ranges.
Leakage Current: of50 uA, of500 uA, ofs mA.
Other details as CB 154C.

Accurate
—reliable!

MEGOHMMETER

MODEL RM 175 — LZ MK 1l
Resistance Range: 0.9 Megohm to
10,000,000 Megohms.

Test Pressure: Continuously variable from 10-to
1,000 V D.C

ety -~ SR .y

Ask for demonstration

BRITISH
PHYSICAL
LABORATORIES

RADLETT - HERTS

ENGLAND

TELEPHONE RADLETT 5674
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Introduced to Britain by Plessey, the unique
principle of ‘Wedgelock’ fixed contacts in PLUS POINTS of G.A.l. Switches are:
switch construction has gained nation-wide

’ 5 % Double-wiping, self-cleaning contacts
acceptance, and an ever-increasing number of

manufacturers are now specifying Plessey % Accommodation for up to 22 insulated
‘Wedgelock’> Switches for many applications. contacts per waler

Contacts are ‘¢ Wedgelocked’ into the stators % Up to 12 positive positions can be utilised
which are securely held to guarantee positive —30° indexing (a special 60° index plate
location in all switching positions. Continuous can be supplied if required)

contact efficiency is assured because even
excessive tangential pressure will not distort
the contact clips.

Provision for unusual circuit arrangements
Single- or multi-wafer construction

Variable overall dimensions
Design Engineers who have not yet received a
copy of the new, comprehensive Plessey
Switches Catalogue are invited to send for
Publication No. 922.

COMPONENTS GROUP . SWITCH UNIT Plessey

THE PLESSEY COMPANY LIMITED - NEW LANE . HAVANT . HANTS . Tel: HAVANT 1311
Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED . ILFORD . ESSEX . Telephone? ILFORD 3040

@ co1

* ¥ Kk ¥

Provision for electrostatic screening
by metal shields between adjacent banks
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6P X6l CATHODE RAY TUBES
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Some of the many products
of the M-O Valve Co. Ltd.

The recently advertised 4GP., 5SBHP and 6EP cathode ray tubes ] Transmitting Valves

; . Industrial Heati I
are only three of a wide range of instrument tubes marketed by P':,dl;': e Vighveg
the G.E.C. Audio Frequency Valves

Instrument Valves
High Figure of

The range includes both electromagnetic and electrostatic it Valves

deflection tubes and all are generally available with any one of six ;:::ggi l‘I’I:LVre; .
standard screen phosphors. Other screen phosphors can be sup- Rugged Valves

lied to special order. La:r‘::':y i 2
Should you have any cathode ray tube problems—consult the / ﬁ::::::::iﬁe“

M-O Valve Company. You will most probably find a tube in the / #";‘E"e':lss

range which is ideally suited to your particular application. Ifnot, 7 Corona Stabilisers

the Company with its wealth of experience and technical facilities g:;i,e::‘:::;:: I
may be able to make a special tube for you. R;’::“é:‘;&?e.::’;frubes

Products of the M-O Valve Company Limited, Brook Green, Hammersmith, W.6
a subsidiary of
THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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15in. RCA U.S.A. P.M. Speaker, |5
ohms. Ideal for P.A. W.ill handle 30
watts. New, in maker’s carton and case.

0-5 amp. D.C. Meter. M.I. 2fin. F/M, as
illustrated above, Ideal for Battery
Chargers. New. 11/6. P. &P. |/-.

0-300 v. A.C. Meter, M.I. 2}in. F/M.
New. £1/5/- each. P. & P. I/-.

Dual range pocket volt meter 0-25 and
0;250 v.in wallet. New 12/6 each. P. & P.
1.

0-500 Microammeter, 2in. m/c., cali-
brated 0-{5 and 0-600 v., as used on No.

19 sets. Ex equipment, but individ.
tested. 14/6 each. P. & P. I/-.

Oil filled Capacitors., U.S.A.

2 mfd. 1,000 v. 4/6 each. P. & P. 2/-.

4 mfd. 600 v. 5/6 each. P. & P. 2/-.

7 mfd. 600 v. 8/6 each. P & P. 2/-.

.2 mfd. 5 kV. 3/6 each. & P. 2/-.
ARMOUR Recording ere. US.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. 1/6.

Lightweight
4,000 ohms., res., as illus. above.
15/- each. P. & P. /6.

IVALEK lightweight
phones, 2,000 ohms.
P. & P. /6.

M/C Headphones by S. G. Brown,
fitted with ear pads. L.R. Good con-

Headphones (imported).
New.

British Head-
New. 12/6 each.

dition. 12/6 each. P. & P. 1/9

H.8.30. U.S.A. miniature ear pieces
fitting inside the ear. Magnetic type,
L.R. New. I5/- each. P. & P. /6.

Low impedance Ear Pieces, as used in
flying helmets. Type 13466. New. 3/6
each. P. & P. lf-.

Throat Microphone, magnetic, British.
New. 4/6 each. P. & P.
Throat Microphone,
New, 3/6 each. P. & P.

No. 8 Microphone, carbon insert, with
switch. New. 7/6 each. P. & P. 1/6.

Microphone, type 48, 10A/14381 as
ﬁtted in oxygen mask. R.A.F. patt.
New. 3/6 each. P. & P. if-.

Telephone handsets, sound power,
pair will work by simple connection

carbon, U.S.A.
I-.

without batteries. Good condition.
22/6 each. P. & P. 1/9.
Tel Hand US.A. Simil

to GrPO Wlth swm:h carbon insert.
New. l2/6 each. P. & P.
Morse Keys, 8 ampera
New. 2/6 each. P. & P. |/-.
PHOTO MULTIPLIER. Type 931A,
for alfa counting, film scanning, specto-
graphy, etc. New. €2/5/-each. P. & P. |/-.

Service Pate.

service requirements.

sion of terminals.

of terminals.
P

MINIATURE LEAD ACID ACCUMULATORS,
made by famous British Manufacturer to most stringent

charged. _ Conservatively rated.

Brand new, uncharged, without
acid, in original sealed cartons. Capable of being constantly

12 volt 0.75 amp., sizé 4in. x 3in. x Iin. plus §in. protru-

plus 2/3 P, & P. C.W.O.
Weight with acid |} oz,

Weight with acid 2lbs. 40z. 22/6 each

2 volt 1.5 amp. size 4in. x 1{in. x 1}in. plus §in. protrusion
7/6 each plus I/6

& P. C.W.O. Special offer the two 28/- plus 2/9 P. & P.

A s i % el
AIRCRAFT CAMERA G45B. Mk. I,
/3.5 triple anastigmatic lens. Takes 25ft, of

original packing. £6/15/- each. P. & P 3/6

16 mm.

ficted with
film,
Fitted with 24 volt motor. Mint condition, new in maker’s

WHEATSTONE BRIDGE, four stud switches, galvo-

nometer centre zero F.S.D.

carrying case Excellent condition. 40/= each.

2.5 mA, in solid wooden
P. & P. 3/6.

ranges
0-30 ohms.
guaranteed
illus.

Add carriage.

Evershed ‘““MEGGER*’

Circuit testing ohms
Meter.  Pattern ‘S "
complete with testing

prods, inst. book etc., 2
0-3 ohms and
Brand new,

perfect,

Offered at fraction
of makers’ price. £4/17/6

each. P. & P. 2/6.
Evershed ¢ WEE
MEGGER"’’
InsulationTesters.
Guaranteed to specification.
100 V. Wee Megger with leather case. £ 0 0
250 V. N £1010 ©
ew.
500 V. £1210 0
500 V. Series 2. Metal case. Good cond.... £20 0 0
500 V. Series 2 with Bridge, Varley loop
test. (Y30 G0000000000000060000600057Ga0000000 00

as

. £2/15/- each. Carr. in England 6/6.

£9/17/6 each. Carr. in England 15/-.

High Speed Relay, Siemens, two bob-
bins 1,000 ohms, each. New. 10/6 each.
P. & P. 1/-.

Londex Relay, 24 v. heavy silver con-
tacts, two breaks. Fair condition. 4/6 ea.
P. &P

Fishing Rod Aerials, 12ft. (3 x 4ft.
sections). Steel, copper plated, tapered
top. Ideal aerial or fishing rod. Fair
cond. B/6 each. P. & P. 2/6.

Muirhead Vernier Drive. Scaled 0-180°
ratio 31/, 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
Red, clear and green. New. 3/9 each.
P. & P. éd.

Ultra Violet Bulb, ACIDC 12 v. 36 watt.
New. 5/6 each. P. & P. 6

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 adlustable by
voltage regulator switch on primary.
In steel case fitted with mains switch,
will take 100% overload. Grs. Wt,
150 Ibs. Wound at 800 amps. per sq. in.
As illus, above. New in manufacturer’s
cases. £15 each. Carriage in England £1.

Auto Transformer, step up, step down,
110 v.-200-220-240 v. Fully shrouded.
New, not ex W.D.

300 watt type £2/2/- each. P. & P. 4/6,
500 watt type £3/3/- each. P. & P. 4/6.
1,000 watt type £4/4/- each. P. & P. 4/6.

Eddystone Mains Transformer, tapped
primary, Lsecondary HT 180-0-180 v. at

80 mA. T. 12.6 v. at 2 amp., 5 v. at 2
amg In maker’s cartons. 8/6é each.
Potted LT Transformer. Cil filled.

Input 230 v.
at 7 amp.

OQutput 2-4-14-22-30-38 v.
Conservatively rated. New

10 way cable 14/36 P.V.C. screened and
P.V.C. overall six colours. 2/6 per yard,
add post.

24 V. Blower Motor. AC/DC, will run
on |2 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 7in. x l}in,, in. shaft. Wil
operate on |2 volts. Operational cond.
19/6 each. P. & P. 3/-.

band.

spares. Unused, £25. Carr. Eng. £

U.S.A. NAYY MODEL ‘*MAN * Crystal Con-
trolled Radio Transmitter and Receiver, for voice,
by frequency modulated signals in the 30-40 megacycle
Choice of eleven frequencies, powered by
6 v. battery. Complete with valvas, crystals etc., and

Mini e 24 v. D.C. Reversible
Recorder Motors, fitted governor
and right angle gear drive. 3in. x lin. x
1tin, New 12/6 each. P. & P. 2/-.
Dynamotor. Input 12 v. D.C., output
300 v, D.C. at 215 mA. Supplied tested.
£1/10/~ each. P. & P. 3/6.

SERVICE TRADING Co.

PERSONAL CALLERS ONLY : 9 Little Newport

Street, London W.C.2. Tel:
ALL MAIL ORDERS :

GER 0576.
Early Closing Thursday

4749 High Street, Kingston-on-Thames.
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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 I
Amplifier, FM Tuner

and Electrostatic Loudspeaker.
ACOUSTICAL MANUFACTURING CO. LTD.

HUNTINGDON, HUNTS.
HUNTINGDON 361.
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14 SERVISCOPE

REGD TRADE MARK

A PORTABLE HIGH PERFORMANCE
MEASURING OSCILLOSCOPE

* INCORPORATES AN ENTIRELY NEW TYPE OF TIME BASE

. - . \
formerly only available on the most expensive American oscilloscopes.

* 18 PRE-SET CALIBRATED SWEEP SPEEDS FROM

.S sec/cm to 1 p sec/cm

* AUTOMATIC TRIGGERING OR TRIGGER LEVEL SELEGTION
* DC COUPLED UNBLANKING

* 9 GALIBRATED Y SENSITIVITI.E'S
FROM 100 mV/cm to 50V/em ALL DC TO 6 Mc/s

* SWEEP EXPANSION TO OVER 10 SCREEN DIAMETERS
* BUILT-IN TV SYNC SEPARATOR

* ULTRA BRIGHT 3” FLAT FACE CRT

* COMPLETELY PORTABLE 8" x 6” x 127

THE FINEST, MOST VERSATILE

portable oscilloscope ever offered to the electronics industry.

Write for fully illustrated leaflet.

TELEQUIPMENT LTD

313 Chase Road, Southgate, London N.14. PALmers Green 7111
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QUARTZ
CRYSTALS

From

200 cycles/sec.
to

90 Me/sec.

- THF e

For long term swability and

unfailing activity, G.E.C.

i

Quartz Crystgl Units provide

the basis for reliable

L

communications systems.

A complete range of units to
meet D.E.F. 5271 and
R.C.L. 271 Inter Services
styles can be supplied.

(COMPONEEES GROUP)
TIMES MILL -

HEYWOODE-_LANCASHIRE Te: H@de‘sss
London Sales Offnce%l Temple Bar 4669

A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND



42

The S. S. White Company will
be pleased to advise which

St R T BRITANNIA WORKS. 25-31 ST. PANCRAS WAY,
A detailed Parts and Price List LONDON, N.W.L. Telephone : EUSton 5393

is avaiwlable upon request to

Dept.

WIRELESS WORLD FEBRUARY,

LEXIBLE
REMOTE
CONTROL . =

OUTFIT ' E

“Sv GCHRAY BRITAN LYD.
I'”.f.l‘l LBV ImION

————
BELT AN AN ORXS, b5l ST FARC SRNCAAY WA, LONDON Loan ™

FLEXIBLE
REMOTE CONTROL OUTFITS

Our experience in the industrial field has indicated that there is a definite need for this type of
outfit offering facilities for making prototype flexible remote controls as required.

The two gauges of Remote Control flexible shatts in these outfits cover the range of torque load-
ings required for © volume controls e alil types of wave change switches ® condensers
o all controls likely to he met in electronic, radio and television equipment.

The outfits are reasonably priced and comprise :

No. 130 (.130 in. dia,) for remote controls up to 4 inches long
No. 150 (.I50 in. dia.) for remote controls up to 6 inches long

(For use without flexible casing. Longer controls with flexible casing
made to order)

£€S. OF CREAY BRITAIN. LTD.

INDYUSTRIAL DIVISION

Wan
o
e e——

1958
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.

POWER TRANSISTORS

each retail.

TYPEV 15/10P, one of the regular range of Goltop germanium-alloyed
p-n-p junction {ransistors, is suitable for a number of power
applications of which the following is typical.

LOW FREQUENCY OSCILLATOR

This oscillator, employing a V 15/10P transistor, is suitable for

the generation of power in the sonic or ultrasonic range.

The output is about 1 watt, the output impedance being 80 ohms.
{(With adjustment of load and the provision of suitable

cooling arrangements, the output may be up to 6 watts.)

The waveform is dependent on the DC conditions, which may be adjusted
by means of the 50-ohm potentiometer. The collector

winding resistance should be less than 0.25 ohm.

Power output may be increased by adjusting the amount of
feedback to the base. At large power outputs the transistor may be
driven from the bottomed to the cut-off condition, which

reduces the power dissipation in the transistor: this condition

is useful where distortion is unimportant.

Obtainable direct from the manufaciurer. Trade enquiries invited.
Full technical data on application.

~

British Design, Materials and Craftsmanship
Newmarket Transistor Co. Ltd. '

Exning Road, Newmarket. Telephone ; Newmarket 3381.
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MULLARD LTD- Mullard House -

Torrington Place - London WC1.- LANgham 6633

WIRELESS WORLD FEBRUARY, 1958

‘Thyratrons

for...

Relay operation

Electronic switching

Servo systems

Regulated A.C. or D.C. power supplies
Computers

Motor Gentrol

These thyratrons are designed for the continuous control of currents up to
1.6 amperes.

They are being used to actuate solenoids and electromechanical devices of all
kinds as well as for direct electronic switching.

Characteristic advantages of thyratron control are smooth and continuous
control of current, negligible control power and high power efficiency.

The four valves listed have a rare gas filling which makes for operation over
a wide temperature range, a quick heating-up time and a free mounting position.
Many tens of thousands of small thyratrons are made every year by Mullard
and there is a fund of experience available for your assistance in selecting and
operating individual types.

Write for free leaflet * Thyratrons for the control of small currents™.

PREFERRED RANGE OF SMALL THYRATRONS

Max. Av.
Mullard American Services Cathode P.1LV.
Type No. Type No. Type No. Current | Max. (Volts)
(Amps)
EN92 5696 CvV3512 0.025 500
*EN91 2D21 Cv797 0.1 1300
EN32 6574 Cv2253 0.3 1300
XR1-1600 5796 CV31706 1.6 1500

®Special quality version available.
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It is gratifying to know that
in a world of rising prices our
policy of maintaining and, in
many instances, reducing
prices has resulted over the
years, and especially at this
period, in ever increasing
sales.

We carry a stock of 2,000
types of receiving, transmit-
ting and special purpose
tubes, and invite your en-
quiries not only for com-
mercial grade tubes but also
for those tested to C.V., JAN
and MIL specifications.

Our Organisation is A.R.B. Approved.

If you are not already on our Mailing List, please send
for latest Price and Stock Lists.

HALL ELECTRIC LTD | &w.w.

Hallactele, London

Haltron House, 49/55 Lisson Grove, London, N.W.1 TELEX 22578
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MARK (I

HIGH FIDELITY AMPLIFIER & PRE-AMPLIFIER CONTROL UNIT

BRIEF SPECIFICATION. Output: 10 watts rated; 29 watts peak.
Frequency Response: 10-100,000 c.p.s., within 148 15-30,000 c.p.s. Distortion:
less than 0.1%. Damping Factor: 40. Hum Level: Better than 80dB down.
NFB: 3 foop, main overall loop 28dB. Sensitivity: 8mV (Gram input A)
for 10 watts. Spare Power Supplies: 320v, 45mA and 6.3v, 2A. Valves:
Pre-amp ECC83, EF86. Amplifier GZ34, ECC85, EF86, 2 x EL34's. Controls::
1. INPUT—-Mic, 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 1548). 6. VOLUME.

Tape Output Socket on rear of Control Unit.
PRICE £ 3 2 COMPLETE Matching VHF Tuner—FM61—£22/1/0, (See also page 173)

AVAILABLE FROM LEADING HIGH FIDELITY DEALERS THROUGHOUT THE COUNTRY

Writefor free descriptive literature to Dept WWF. Armstrong Ampliﬁers Ltd. wARLTERS RD. HOLLOWAY LONDON N7

an ARMSTRONG is a sound investment!

WE PROUDLY PRESENT OUR LATEST HIGH STANDARD LOW PRICED

MA@I~Q INSTRUMENT WHICH WE KNOW WILL BECOME A PRIZED AND
) INDISPENSABLE POSSESSION IN EVERY CONSTRUCTOR’S SHACK

MODULATED TEST OSCILLATOR MTO.1

% Provides a modulated signal suitable for I.F. alignment also
trimming and tracking R.F. circuits.

% Frequency is continuously variable from 170-475 kc/s and
550-1,600 kcfs.

% Operates from a single 9 volt grid bias battery (not supplied)
which is housed within the unit.

Y The case is manufactured from steel and is finished in matt
black cellulose. The front panel is gloss black bearing white
lettering. Dimensions are 5:kin. x 4{%in. x 3in.

v Supplied with full operating instructions.
PRICE £3/15/-.

Obtainable from all reputable stockists or from works.
General Catalogue covering technical information on full rasge
of components, |/- post paid.

DENCO (CLACTON) L'TH

" (DEPT. W.W,)

307/9 Old Road - (lacton-on-Sea - Essex

sToP PRESS  MAXI-Q PRE-SET F.M. TUNER, completely assembled at £12.
VARIABLE VERSION, £11. COMBINED POWER PACK and AMPLIFIER, £5/10/-, or in comprehensive kit form at £5.
Trading Terms for direct postal orders, C.W.O. plus appropriate postal charges. Please send S.A.E. with all enquiries.
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»Mlg.ﬁ%&t decorative laminates . . .

industrial laminates

The various plastics enterprises of Thomas De La Rue & Co. Ltd.
have become so important that a separate Company has now been
formed to direct them. And that Company is called Formica
LIMITED.

As a result the electrical and industrial laminates hitherto sold as
‘ DELARON’ and the engraving material ‘ Traffolyte’, will be known
collectively as ForMica industrial laminates. The name is an hon-
ourable one, and easy to remember. The products will go on from
strength to strength.

Indeed, when a plastics product is branded ‘ FORMIcA’, be it flat or
tubular, rigid or pliable; you’ll know it’s the best of its kind in
the world.

FORMICA industrial laminates

paper-based, fabric-based, glass-based (and copper-clad)

*

FORMICA i8 a registered trademark
FORMICA LTD, DEPT D 120, DE LA RUE HOUSE, REGENT ST, LONDON Ww.1
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LN R T

et Qe :; IR -.:gn'.ﬁ
-, gt etalinide
o I

<
¥



43 7 WIRELESS WORLD

ADCOL P

(Rago. Trode Mark)

SOLDERING INSTRUMENTS
& ALLIED EQIPMENT

LLUSTRATED

DETACHABLE
&” BIT MODEL
LIST NO. 64

Protective
Shyid
List No. 68

ADCOLA
Loue IFE BITS

AVAILABLE
“ FROM 8TOCK

CATALOGUES HEAD OFFICE SALES & SERVICE
ADCOLA PRODUCTS LTD,,

GAUDEN ROAD, TELEPHONES :
CLAPHAM HIGH ST., MACaulay& 3;%

LONDON, S.W.4.

FEBRUARY, 1958

ARCOLECTRIC
'SWITCHES

S.254:
T.280:
T.612:
T.600:
S.936:
K.75:

10-amp. Double Pole Toggle Switch.
Sensitive Snap Action Switch.

3-Terminal Single Pole Change-over.
3-amp. Toggle Switch.

Push Switch, available normally On or Off.
Small Pointer Knob for }in. spindles.

t

Write for Catalogue No. 131

ARCOLECTRIC

SWITCHES - LTD

CENTRAL AVENUE, WEST MOLESEY, SURREY




FEBRUARY, 1958 WIRELESS .WORLD

CATHODEON

Prompt delivery and competitive prices of all
crystal types in the frequency range 1,000 Kc/s to 75,000 Kc/s.

CATHODEON CRYSTALS LIMITED

LINTON - CAMBRIDGESHIRE
Telephone: LINTON 501 (3 lines)
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TAKE YOUR PICK

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 :—

PHOTO-FLASH EQUIPMENT o DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMPLIFIERS « D.C. FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT
TEST GEAR

W - - .
SYNTHETIC RESIN BONDED LAMINATE

brings you

MATERIAL SOLUTIONS

o your
CURRENT PROBLEMS

. . . because the range of PIRTOID Paper and
Fabric base laminates affords all the machining
qualities needed with consistent uniform
dielectric and mechanised strength. Read this
booklet, sent gladly on request.

H. CLARKE & C€O. (MANCHESTER) LTD
ATLAS WORKS, PATRICROFT, MANCHESTER

Tel. No. ECCLES 5301-2-3-4-5

amCk4
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C.200 SERIES

The new ‘Cintel’ 16 mm Flying-spot
Film Scanner now in production
for leading television authorities
throughout the world, employs a
‘Cintel’ high quality scanning tube.

This is just one from a wide range
of tubes manufactured specifically
for television applications and
television is only one of the many
fields catered for by ‘Cintel’ Tubes.

TELEVISION
TUBES

’X‘ over 200 tube types in the current
catalogue. Full data on request.

WORSLEY BRIDGE ROAD
LOWER SYDENHAM . LONDON SE26

A Company within the Rank OrganisationLtd. HITHER GREEN 4600
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LIVE WIRES
AT WORK!

HIGH STABILITY
CAREBEON AND WIRE
WOUND RESISTORS

G. A. Stanley Palmer, Ltd, announce a completely |
new and comprehensive 'range of wire |
wound and high stabllity carbon

resistors. These will prove invaluable

ro to the manufacturer of high quality

o/ . equipment and assist substantially
*0.57

in relieving his overall production
STABILITY AND

TOLERANGE

C 70
atg;lobg’ue 3 g
able on
oo +0.027,

TOLERANCE

W6t  NON-PREFERRED
VALUES

VERY HIGH
| ARp Gay Found everywhere, performing essential tasks
= OHMIC VALUES efficiently, Mersey Wiring Cables are always at
/M ljome, whether in domestic or industrial service,
- d exposed to harsh conditions or deep-embedded
-,‘/ out of sight and sunlight.
A wide range of standard Wires, Cords and
Flexibles is readily available.
~ PRECISION AND Insulating and sheathing materials are Vulcanised
o QUALITY AT Rubber, Polythene, and PVC. For really tough
o 3 assignments Mervin (PVC) and ‘Merthene’
_ G0OD PRICES (Polythene and PVC) cables particularly resist
? acids, oils, alkalis and solvents, oxidising agents
and direct sunlight.
Mersey practice is making first class cables. Try
‘them and specify them.

Enquiries to your local Mersey Cable Depot will
receive immediate attention. The address is in
your Telephone Directory.

MERSEY GABLE WORKS LTD.
G. A. STANLEY PALMER LTD | + ey dRrBiDL 20

Maxwell House, Arundel Street, Strand, W.C.2.  Phone Temple 8Bar 3721 l

@ Mcw. 4b

DaG
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P ——— Where airborne application of instrumentati
Isolator ""A"™ with some damping, but £ app e o

snubbing at resonance (15¢.p.s.). Metal is concerned, it is all too easy to find “progress”
to metal impact. Transmit, acceler- 9 . a

a}i%a Z)éro.rEIZ(]l. for smu:loidaltrinput has resulted in the substitution of one element
[} L.026”. Envelope contains transi- 3 .

ents as high as 201000 op 5. et of chance, not necgssarily human, for another

and the nett gain can actually be well below unity.

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 itsclf.

To keep the resonant frequency of the isolator
low is not a complete answer. In fact there is, as
yet, 70 complete answer. But by far the nearest
approach is today provided by “BARRYMOUNT”
Isolators, the principle of which is the
cothplementary performance of non-linear
sptinging and air-damping. Even at resonance
Isolator "B with little damping, but with “BARRYMOUNT?” Isolators offer quite

rubber buffers to reduce shock at resonance

(15 e.p.s.). High frequency transients reduced i i
but transmitted acceleration stlll approx. 12 4. spcctacul.ar freedom from Vlb;:atlon, as thc_
Jor sume input. 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 UCENCE

BARRY( B=R) MOUNT

FROM BARRY CONTROLS INC. OF U.S.A

""BARRYMOUNT" Isolator. Non-linear,

air-damped. No snubbing at resonance «¢ » «@ 23 a
e T L aros BARRYMOUNT" and “BARRY B MOUNT” are Registered Trachatks
slightly fnereased inpyt (0.030")"is CEMENTATION (MUFFELITE) LTD. 20 ALBERT EMBANKMENT,
g a.

LONDON, S.E, I1 TELEPHONE RELIANCE 6556
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Part Exchange is our speciality.

WIRELESS WORLD

HANGE LTD

WHARFEDALE SFB/3 Speaker System

A wide range high quality speaker
which can easily be accommodated in
the average room. Size 34"x31"x12". ‘COMPLETE

FEBRUARY, 1958

The High Fidelity
Specialists

PRICED AT

£39-10-0

Easy Payments arranged. Ffree
Delivery by our own van within a 20 milfe radius. You can deal with
us in confidence because we are HI{Fl SPECIALISTS of long standing.

We offer the following:—

Ferrograph 3/AN/H tape recorder for the highest possible quality of recordings
at 74 and |5in. per second. 86 gns.

The famous Quad !l amplifier and contro {unit for the closest approach to the
original sound priced at £42 complete.

For a medium outlay we strongly recommend the R.D. Junior amplifier priced
at £07 which now has a |4 watts peak output. The associated control unit is the
new Mark [l with sufficiently high sensitivity to work with any pick-up including
the variable reluctance type, price £11.

For your records we suggest a Garrard 30l transcription motor priced at
£26/8/3 in combination with either the Ortofon Type C pickup and transformer
priced at £27/10/6 or the Leak moving coil with diamond L.P. head and trans-
former priced at £13/16/5.

Reports from customers on the fringe area of F.M. reception, have left no doubt
that a Leak Troughline tuner has a really amazing performance. In spots where
other tuners have only just been able to get a signal, the Leak has pulled in the
station and held it without any difficulty. It is priced at £35/10/- and is self
powered.

93-94 FLEET STREET, LONDON,E.C.4

Phone: FLEet St. 9391/2

Perfection
in miniature

DIRECTLY HEATED
SUBMINIATURE VALVES

include the following types having exact American or
British Services equivalents. They meet all the requirements

of efficient portable A.F. or R.F. equipment.

Type Description Filament |Anode | Screen | Grid Ig::ie sé::?-." ‘i Slope i Anode IOutput‘ U.S.A.' cv
v mA | Volts | Volts | Volts! mA mA mA(V | lmped.| mW |Equiv.| Equiv.
XFW40 | AF. Amp. Tetrode ... § 0.625| 10 22.5 22.5 0 J 1-2 35+ } | 2260
XFYl4 A.F O/P. Pentode 1.25 50 67.5 675 |—6.5 3.1 0.95 0.65 0.02 €5 i 5672 | 2238
XFYI5 A.F. O/P Pentode 1.25 20 67.5 675 |—6.5 3.1 0.95 0.65 0.02 ! 65 5672 2238
XFY54 A.F. O/P. Tetrode 1.25 | 10 225 25 ~20 | 0.34 0.08 0.28 0.03 275
XFRI* R.F. Amp. Pentode ... § 1.25 ! 100 45 45 | 0 3.0 . 0.9 2.0 |AD4 ! 2237
XFR2* | R.F. Amp. Pentode ... | 1.25 | 50 675 | 67.5 ; 0 1.8 | 05 1.1 5678 : 054
XFR3 R.F. Osc. Triode 1.25 | 120 135 | 5.0 4.0 1.65 ! | 5676 ' 2239
| t
XR4 R.F. Power Amp. ig.S 12;.5 125 125 ~7.5 7.0 1.1 1.95 f { 6397
XFRS | R.F. Amp. Pentode ... § 1.25 | 20 675 | 675 | 0 1.8 | 05 N : | se78 | 2254
*Fully screened with metallised coating. 1VYoltage gain.

Please write for further details.

STONEFIELD WAY - SOUTH RUISL!P - MIDDLESEX

A member of the Automatic Telephone & Electric Group

Ruislip 3366

Hivae Limited
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Radio
Radar

Television
Electronics
and

THIS COMPANY began experimenting with
PTFE when it was first introduced into this
country. Shortly afterwards we started pro-
cessing and fabricating the material in a special
division of our own factory, giving our own
designation of CF2 (derived from the formula)
to the range of products ultimately produced.

Since that time, our experience, both of the
behaviour of the material itself, during processing,
and the application of its remarkable properties
has been accumulating.

We have developed techniques, and we have
designed special equipment with which to apply
them, so that we now mould, fabricate, and other-
wise fashion PTFE from its basic forms, i.e.
rounds, discs, flat mouldings, rings, cylinders,
rods, tubes, tape and cord, as illustrated, into
innumerable components which are already
widely used by the electrical and electronics
industries. = We also have considerable ex-
perience in the application of PTFE dispersion
coatings to a wide variety of materials and
surfaces.

It is obviously impossible for a material of this
kind to attain its full usefulness to any industry
without research and experimental work. We
have set aside a substantial part of our resources
for this purpose, and will willingly co-operate
with any Company desiring to make use of the
material, to the fullest extent of these resources.
By arrangement we will make available facilities
for practical development work to be carried ‘on.

(ot )
The following Information Bulletins are now C

available: No. 4, BASIC PROCESSING AND rane

PROPERTIES, and No. 5, APPLICATIONS. P Kll'l
Both of these publications will be sent on request to ac . g
interested engineers. OF SLEOUGH
ENGLAND

A @) connanr
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THE 1) JUSTIOSY P ow

Rev1ew Extracts .

. the construction and workmanshxp 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 mcreases until
the next signal drops m and is held firmly, with no ¢ off-tune’
positions of distortion.”

“ The discriminator is of the Foster-Seeley type and pro-
vxdes first-class audio quality.”

. on switching on cold no drift is apparent, as the AFC
takes over within plus or minus 500 kc/s of correct tuning
point.” (GRR Home Test No. 37 by Donald W. Aldous,
M.Inst.E.,, M.BK.S., G.R.R., March 1957)

PART OF A ICOMPLETE\ HOME HIGH FIDELITY > SYSTEM

% Automatic Frequency Control % Foster-Seeley Discriminator
% Variable Inductance Tuning Y Low Impedance Output
v Built-in Filament Supply 4 Grounded-grid RF Range
prRICE £24 . 17 . 0 INCLUSIVE

Available from leading High Fidelity dealers throughout the country. Immediate delivery.

A new lllustrated Leaflet giving concise details of the complete range of matched
units forming the RD JUNIOR Home High Fidelity System may be had on request.

ROGERS DEVELOPMENTS (ELECTRONICS) LTD

**RODEVCO WORKS "’ 4-14, BARMESTON ROAD CATFORD LONDON, S.E.6
Telegrams: RODEVCO LONDON SE6 Telephone: HITher Green 7424

A new wide range DELAYED SQUARE PULSE GENERATOR

. I . —— Model 5001 with accurate Time

LN I

& Voltage Calibrations.
i Rise time 10 musec independent of
. pulse width.
7 A - _
e Square Wave Output 025 ¢/s 10 25
4 ¥ i Mc/s Waveforms show 0-2 usec. pulse on 25
cmfusec. sweep ; 10 million to 1 range of
b R RATOR

pulse rate, width and delay calibrated by
direct reading dials within 5%,

Ty 8y
LS T Dy iy

I’//J::

N3

Internal Multivibrator of new type
gives highly stable frequencies contin-
uously variable from 01 ¢/s. to 1 Mc/s.

External Trigger from signals of any
waveform and polarity at amplitudes

down to 0-2 V and frequencies up to 2'5
M/cs.

Single Pulses at any range setting by
push button.

Delay of Pre-Pulse to main pulse—
v ,\“ . | jitter free and continuously variable from

2 ”\'r e 0-2 psec. to 2 secs; Pre-pulse output 20
volts positive or negative—0-2 usec wide.

- [ 4 et
/ 3
U

| —

Main Pulse amplitude—20 mV to
50 V positive or negative.

Y% OUTPUT VOLTAGE CALIBRATED

TO WITHIN +29%

Negligible overshoot on any range—no

sag on long pulses. Width continuously ]
[ e ———

variable from 0-2 usec to 2 secs. + 5%.
The most accurate and versatile box of OSCILLOSCOPES
pulses yet made available to electronic
engineers.

NAGARD LIMITED
18 Avenue Road, Belmont, Surrey
Telephone VIGilant 9162/2
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e e

A low cost

F.3.K.

link

0 O

FEATURES .

Built-in metering arrangements provide
for checking, setting-up and monitoring
of all important circuit functions.

Direct operation of up to three tele-
printers; no keying relays are used, thus
ensuring maximum reliability and free-
dom from radio interference. Five
separate channels are pre-set and
crystal controlled. Provision of crystal

Plessey

Type PVR. 120 Fixed Station

Diversity Radio Teleprinter
Receiving Terminal for H.F.

Designed in collaboration with International Aeradio Limited,
the type PVR 102 Series Terminal has been introduced to
provide an inexpensive radio teleprinter receiving equipment
wherever some degree of manual control is acceptable. It is
particularly suitable for regional point-to-point communications
and meteorological broadcasts at Airports and for Press Agency
and similar work.

Due to its low initial cost and its relatively simple installation,
the terminal now offers radio teleprinter communications for
use in circumstances where financial considerations have

previously made them difficult to justify.

trimmers ensures that frequency is exact.
Change of channel is effected by the
operation of one knob.

Channel selector switch can be motor-
driven from the rear, thus permitting
remote control. A remote channel
selection unit is available.

F.S.K. transmissions of differing shifts
are catered for by the use of linear

discriminator covering 200-850 CPS.
Rapid diversity switch action on small
signal differential over wide range of
inputs. Complete supression of weaker
diversity signal.

A brochure setting out extensive technical -
data concerning the PVR 102 Series
Terminal is available on request. ! Please
ask for Plessey Publication No. 789/1.

ELECTRONIC AND EQUIPMENT GROUP

THE PLESSEY COMPANY LIMITED -

ILFORD - ESSEX

Overseas Sales Organization: Plessey International Limited * ilford - Essex * England - Tel: liford 3040

|mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm@g@mg
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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.

% ‘“ WEYRAD ”’ B.61 COIL PACK, P.23 I.F. TRANSFORMERS, T.S.6]1 TUNING SCALE, Q2 I.F.
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER.

Y 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
ILLUSTRATED FOLDER OF A.M. COMPONENTS...............

WEYMOUTH RADIO MANUFACTURING CO,, LTD.
CRESCENT STREET, WEYMOUTH, DORSET.

he answer..!

THAT EVENING

SORRY, TOMMY, [M
MUCH To0 TIRED. .t |

THINKS <
THANK GOODNESS

SEND FOR A COPY
OF THE ABC G000S
TRANSPORT GUIDE
OLDMAN! @8

70 HAVE A LOK0
ON MY MIH‘ﬂTq

THE A

RANSPORT GUIDE ™ pom rom |
will tell you how to send ANYTHING—ANYWHERE! | mnge & sons 1ea, |
The ABC Goops GUIDE is an essential reference source for I Boxat Hougeigsltamford st |
consignors in all industries. This new issue provides page after o
page of found-in-a-flash information about the nearest and l Eé;?:i e:ftefh?y];:fiir]ig::miaéé |
quickest means of despatching any kind of goods. | and the July—Dec. 1958 issues |
ALL long distance road transport operators (independent and | of the aBC Goops TRansporT |
British Road Services) are listed in town alphabetical order in the | SVIDE (at 10s. per set) for which |
Transport Services ABC Section, plus up-to-date details of | I enclose remittance of ............ I
warehousing, wharfingers, goods-by-air, ferry services, coastwise | amp ..o '
shipping and other specialized services. | soomess '
% JAN.-JUNE issue ready NOW | ... :
Half-yearly issues : Jan.—June, July—Dec., 1958 58 eaCh POST FREE = """"""""""""""""""" WWJ
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more and
IMore users

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 witha popular
request. highly competitive

product. Vacuum
impregnated and
rigidly tested.

MOXLEY RoOoAabD

WODEN TRANSFORMER CO.LTDj sresvon - sraees

Phone: BILSTON 41959
SM/W 2913
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MUREX SINTERED PERMANENT MAGNETS [Humee
in this new FATIGUE METER made by Mechanism Ltd.

e~

1.9

)
LY

o O

o

g
. £
Actual size

of Magnet

005¢ 045¢ 075;
FATIGUE METER
TYPE Mi829
000 4 VOLTS S

HOURS e
ANSIT SCRT t

L lhz“;:""‘“";; °"|‘f;°§'; ‘ = , Murex ‘Sincomax '

= — \ ; magnetsare used to
meet the need for
low leakage, high flux density,
and magnetic stability.
Technical representatives are
always available for consul-
tation and advice.

MUREX LIMITED (Powder Metallurgy Division) RAINHAM -+ ESSEX

Telephone : Rainham, Essex 3322, Telex 28632. Telegrams : Murex, Rainham-Dagenham Telex
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I, Telepnone: EUSton 8265

/or 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.

3 We can supply Meters with Non-Standard
MOVING Ranges in Current, Volts or Ohms. To B.S.
IRON 89. Industrial or Precision Grade accuracy.

We are now able to accept customers’ own
Meters for Scale Drawing and Lettering.
TH E R Mo - Clients are invited to inspect the Baldwin 8kéin. Ilhmmi ?Iulah l’alltzr; (l(it:;mgmn )dime:uiou by
s modl manufaciurers to - . Spec,]
COUPLE - display of instruments at our New
. £.. Offices and Showrooms.

Stockists of Meters by
‘Baldwin, Weston, Turner, E.A.C., Weir

ELECTROSTATIC = "% May we quote for your requirements ? and other leading manufacturers.

A T T T O P — T R T T TR R
e ~ SR TRERVS J

Manufacturers of
Electronic Equipment .
to A.l.D. Standards ®
Contractors to naers CCTronics
G.P.O. and other Govt. Depts. ! K

103, HAMPSTEAD RD., EUSTON,N.W.I. Tel. EUSton 1639 LTD-
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A THOUSAND
MEGACYCLES!

 The probe unit used for a.c. measurements
houses a disc-seal diode rectifier whose resonant
[frequency of 3,000 Mc(s, low inter-electrode
capacitance and short transit time make
y possible a frequency range extending
[

4. to no less than 1,000 Mc/s.”
%

o

ey
A )
k »

¥

e

HERE does our young friend get all his

information about Marconi instruments ?
He certainly knows all about our new TF 1041A.
He knows that, in addition to its unequalled per-
formance in a.c. measurements, it measures
balanced or unbalanced d.c. voltages and a wide
range of resistance values. He knows that it has
a large mirror-scale meter for fast, precise redding.
He knows that there are three optional accessories
for extending the a.c. and d.c. ranges and for
making measurements on coaxial lines. In short,
there’s nothing about the TF 1041A that he
doesn’t know. THE NEW MARCONI
Infuriating, isn’t he ? Still, there’s no reason why  vAcUUM TUBE VOLTMETER Type TF 1041A
you shouldn’t bejust as well-informed. All the facts A.C. Measurement : Range: 0°05 to 300 volts, or to
about this Marconi instrument are given in our  2kV using multiplier. Frequency Response: 02
leaflet G113. If you’d like a copy, you have only S 0crMers Toput Impedunce: S MELat 1kc/s with
to ask. That’s the way to get information about  1'5uuF in shuat.

i1 D.C. Measurement ; Range : 0°02 to 1000 volts, orto
any Marconi instrument. Just ask. 30 kV using multiplier. Input Resistance : 40 MQ

balanced.
Resistance Measurement: Range: 0°2 chmto 500 MQ.

N

AN

N

N\

AN

AM & FM SIGNAL GENERATORS - AUDIO & VIDEO
OSCILLATORS - FREQUENCY METERS - VOLTMETERS
POWER METERS . DISTORTION METERS - FIELD
STRENGTH METERS - TRANSMISSION MONITORS
DEVIATION METERS - OSCILLOSCOPES, SPECTRUM &
RESPONSE ANALYSERS - Q METERS & BRIDGES

N

MARCONI| INSTRUMENTS LTD * ST. ALBANS * HERTFORDSHIRE * TELEPHONE: ST. ALBANS 56161
London and the South: Marconi House, Strand, London, W.C.2. Tel: COVent Garden 1234
Midlands : Marconi House, 24 The Parade, Leamington Spa. Tel: 1408 North: 30 Albion Street, Kingston-upon-Hull, Tel: Hull Central 16347
WORLD-WIDE REPRESENTATION

TC U3



62

WIRELESS WORLD FEBRUARY, 1958

- “YOU CAN RELY ON U¥

Stockists of all Radio and Electronic components for
manufacturers, laboratories, Educational authorities,
and the amateur.

THE NEW AVO MULTIMINOR

This first-quality pocket instrument available
from stock.

DC. 2uA to | Ain 5 ranges, 0-1,000v in 7 ranges.
AC. 0-1,000v in 5 ranges. Resis. 0-2meg in 2 ranges.
10,000 Ohms per volt.

Price £9.10.0 Leather Case 32/6
or 9 payments of 23/3
or Deposit 63/4 and 6 payments of 22/2

ALL OTHER AVO INSTRUMENTS IN STOCK

RAp1o SERVICING COMPANY

82, SOUTH EALING ROAD, LONDON, W, Telephone : EAL. 5737

Next to South Ealing Tube ({TURN LEFT) 9 to 6 p.m., Wednesday | o’clock.

SIMPLE EFFICIENT

Made by AWA, Australia’s largest manu-
facturer of telecommunications equipment
of all types. AWA are approved contractors
to the Crown Agents.

The 5A is in use by Governments and priv-
ate networks in many places. Please write
for details.

SPEECH COMMUNICATION

The AWA Teleradio 5A is a low-power H.F. transmitter-
receiver for distances up to several hundred miles over land
or sea.

One to four channels between 2 and 9 mc/s may be pre-tuned
in the crystal-controlled transmitter. The receiver also tunes
i from 550 to 1540 kc/s.

.* Regd. Trade Mark 34699 (Aust.) The standard model operates from 12-volt battery.

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED

47 YORK STREET, SYDNEY, N.S.W, " 99 ALDWYCH, LONDON

EST1-56
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A=pé, P Taper Technique

TRADE MARK

63

A
g

R

A-MP Taper Pins, Taper Bloks, Taper
Tips, Taper Tabs, and Taper Tab
Receptacles offer great flexibility

in circuit design and ensure

maximum electrical stability.

R

They cut material cost, labour cost
and assembly time. Taper Technique
benefits manufacturers of

business machines, aircraft, guided

BN R AR

missiles and electronic equipment.
Write or 'phone us for further
information

IMPORTANT FEATURES

1. Taper pin diameter standard over
a wide range of wire sizes.

2. Self-locking. Resists stress and
vibration.

3. High contact pressure giving high

The A-MIP solderless method meets conductivity and electrical stability.
wire termination specifications 4. Automatically crimped connect-
2 in foreign countries. Use of the X . i
g _Z A-MP AIDS EXPORTS A-MP method will enable you ions ensure uniformity,

/ to compete in world markets. :
H 4 It is particularly slgnificant that 5. Cuts assembly time. Cuts labour

A-VIP systems are standard and material costs.
practice in the U.S.A.

N

\
N\

A-MP SOLDERLESS TERMINATIONS —

y THE CREATIVE APPROACH TO BETTER WIRING
 AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.

London Office: DEPT. 15, 60 KINGLY STREET, LONDON, W.1. Telephone REGENT 2617-8 and 3681-2-3

TRADE MARK Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND
* TRADE MARK OF AMP INCORPORATED U.8.A. AP 32347
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We offera completp Tape Recorder Servig

Our comprehensive range of models inclide
Vortexion 2A 88 gns.

Vortexion 2B £108.18.0 THE NEW GRUNDIG
Brenell Mk. 4 53 gns. TK 830/3D

Elon 62 gns. . . i

Grundig TKS 53 gns. inc. mic. Three-directional reproduction, full frequency range
Grundig TK8 I e el fidelity, microphone storage facilities, and the finest
Grundig TK830 170 gns. ex. mic. styling ever. Twin track with automatic switching
Elizabethan Essex 65 gns. and push button operation. Magic Eye recording level
Magnafon FRS 55 gns. indicator.

ilacgaiontss (Bgres Price 100 gns. (ex. microphone)
Philips AG 8309 39 gns.
Philips AG 8108 62 gns.

|
We are approved Grundig |
distributors and service

agents. h t
Tapes Rl s G CONTINUOUS DEMONSTRATIONS
LP and Standard LIt y
. K Send stamped elephones :
Jointing fluid and ’

E.M.L "I;"ad:f t:I F ::r EddresseilN e e ; i | Temple Bar 7587
Scotch Boy i i‘:‘ atl | tope  for our . Covent Garden 1703
Ferrograph coliurs complete list of i '
Mastertape Tapes, Accessories X l Cablas :
Philips Wearite and prices. | Modcharex, London
B.A.S.F. Defluxers

HI-FI EQUIPMENT
We stock all the leading makes of amplifiers, control
units, transcription units, pickups, loudspeakers and 164 CHARING CROSS ROAD, LONDON, Ww.C2

FM T its.
=" 40k PROMPT ATTENTION GIVEN TO POST ORDERS
EXPORT INQUIRIES INVITED AND WELCOMED

lonnoissenr s seceo woros

The turntable with a 49 variation on all three speeds.

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 12in. turntable is lathe turned in non-ferrous metal. The
main spindle, which is precision ground and lapped to mirror

Matching Connoisseur Pick-up
finish, runs in phosphor bronze bearings. M T PR o n e rans s

from 20-20,000 cycles:
Pick-up complete with | head

fitted with Diamond armature
€8/19/)- plus P. Tax £3/16/6.

A sound, precision engineering job, the Connoisseur motor
provides the foundation for perfect reproduction.

Price £20, plus P. Tax £8/11/-.

A. R. SUGDEN & CO. (ENGINEERS) LTD.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Brighouse 2397. Grams: Connoiseur, Brighouse.

OVERSEAS AGENTS: MAIN DISTRIBUTORS:

’SI‘OUTHUAgﬁlcg w. CPtoctor Pty.) Léd 6%, Strand Su‘%e!,kCape AUSTRALIA: British Merchandising Pty. Lud.,, 183, Pitt Street,
own. rcona Corporation, 551 Fifth Street, New York 17 . H. 3 . i

NY. CANADA: The Astral Electric Co. Lid,, 44, Danforth Road  pyomcy, and J, 1. Magramh (Fuy.) Lud, 208, L;;;f(é npreiieeiys

Toronto 13, Ontario, NEW ZEALAND: Tumnbull' & Jones Lud. oty 3 o : a GREAD QP ARi Gl

Hcad Office: 12/14, Courtenay Place, Wellington. HONG NG: P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co. 1, Prince

The Radio People Ltd., 31. Nathan Road. Hong Kong. Street, Singapore.
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Long persistence
for slow processes

1+20

A 3AFP7

L 1 I 1 Il

v

0 SECONDS

New industrial tube
3AFP7

Here is a new and inexpensive cathode ray tube produced specifi-
cally for industrial applications where a long persistence screen is
required for observing slow or non-recurrent processes. This readily
available 23-inch tube is invaluable for use with servo mechanisms
and a wide variety of control apparatus.

It has a high sensitivity which simplifies deflection amplifier design
and the circuitry associated with the tube itself is comparatively
simple, Write for full details of the 3AFP7 to the address below.

ABRIDGED DATA
The 3AFP7 is suitable for symmetrical or asymmetrical operation.

Screen Typical Operation
Type P7— Blue flash,- Val + a3 1000V
yellow afterglow. Va2 (for focus) 210 to 320V

Vg (for cut-off) -28 to -65V
0o Sx ( 20V/cm.
Vh = 6.3V Sy 11.5V/em.
Th = 0.55A :

ETEL [ cathode Ray Tubes

ELECTRONIC TUBES LIMITED - Kingsmead Works + High Wycombe * Bucks - Telephone: High Wycombe 2020
ETLS:
D
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Proof of a
Tradition
of Excellence...

FOR MANY PROSPECTIVE PURCHASERS of High Fidelity
Loudspeakers the published specifications and measured
performance data may have to suffice, since they are unlikely
to have prior opportunity of hearing instruments coupled to
their domestic equipment. Thus, the choice is reduced to a
study of catalogues and consultations with other High Fidelity
enthusiasts. A most telling factor in influencing the ultimate
choice could be consideration of the reputation and the degree
of success or otherwise attained by the manufacturer in the
present extremely competitive ngfl iddelity- Market,

Take the Home Market, whcru G 0 High Fidelity
Loudspeakers are chosen e

Next, consider the Europg-@z ODMANS
INDUSTRIES, L ) ¢ far, the
largest manufacturer’ ;

< So you think our equipment
would be better if we used 1
printed c rcuits? ”

« Most definitely. For one thing,
if we use them, no interference
is possible with the layout of
critical parts of the circuit and
there are no wiring mistakes.”

Finally, even in thd int -~ of the
published list of nmsgﬁ:}

«That’s fine—so a performance
specification can be ma ntained
without setting up
test equ.pment, right?”

 Right. Yow'll find that we can
bwild in a maximum stability,
~ con isten y and reliability
over a length of time.”

% But surely. a lot depends on
the q ality of the circu.t—I mean .
3 ”» A B I
the accuracy of the print? gz'g:%':‘@nso
razi

« Of coure—that’s why Ive gone British Central

to P.C.D. They’v: been a great help, Bu’:‘,;'a“
sent the prototypes in 48 hours. Canada
% o 9 Ceylon
Their production foliow up_ Chlle
was pretty smart, t00.” golbombia
uba

Canary Islands
Cape Verde Isles

“H°m—P.C.D. I suppose

that'’s their mark I can see on the g:rr\nrrl!::'cl:n ES:'::‘ .
circuit? Well, go ahead. Let’s Republic Lebanon
have P.C.D. in all our sets.” Ecuador Libya Thailand
Egypt Malaya & Tunisia
Ethiopia Singapore Turkey
Falkland Istands Mexico USA
Fiji Morocco Urueu,
Finland Mozambique ruguay .
Formosa Mauritius Venezuela
France Madagascar Vietnam |
French Equatorial  Brit. Med. Islands ~ West Indies
® ® Africa Netherlands Yugoslavia

THIS MARK IS YOUR GUARANTEE
OF QUALITY AND SERVIGE

PCID s

GOODMANS

(PRINTED CIRCUIT DEVELOPMENTS) ‘ \'9 I ’ GoAglg:wosR:('; D\:VJ:;BRE? ;‘IE;';'(ED.
7 inted Circusts Led. i : ;
RO R 1N R Telephone: WEM 1200. Cables: Goodaxiom, Wembley, Middx.
. MEMBER OF THE CAMP US. Agents:
BIRD INDUSTRIES GROUP Rockbar Corpn. Inc., 650 Halstead Avenue,
. Mamaroneck, N.Y.

GQUILDFORD ROAD, BISLEY SURREY - TEL: BROOKWOOD 2200
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This equipment is designed to measure small intervals of time to
a high order of accuracy and two ranges are provided :

(1) | psec. to | sec. in steps of | psec.
(2) 10 psec. to 10 sec. in steps of 10 psec.

Accuracy of each range is better than + 0.0059%, 4 the step

interval. N

Full details on this and other ¢ Cintel’ Chronometers are available
on request.

CINEMA

A COMPANY WITHIN THE RANK ORGAN;SATION LIMITED

WORSLEY BRIDGE ROAD . LONDON 0 S.E.26
HITHER GREEN 4600

4 p
SALES AND SERVICING AGENTS;
Hawnt & Co ttd., 59 Moor Street, Birmingham, 4
Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow
McKellen Automation Ltd, 122 Seymour Grove, O«d Trafford, Manchester, 16
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Amplifiers, T , Cabil Singl i ]
A NEw CATALUGUE UF > etr:p 'c';:r:danu!fl':::zrers p'rrl’gg = i"vgénflatié:yesm;ron:rsw:::"p \:\t/:
HIGH FIDELITY EQUIPMENT @ cronstrations: Monday-sar.  can supply any regularitem

has just been published by

NORTHERN RADIO SERVICES

11 Kings College Road, London, N.W.3. Phone: PRImrose 3314
Send two 3d. stamps for your copy now—it may well save you pounds.

urday inclusive, 10 a.m.-6 p.m.
without appointment. Technical
Guidance Service by our Chief
Englneer personally or by return
post free. Let us have your
enquiry now,

advertised in this journal.

@ Complete satisfaction or goods
exchanged.  Deferred terms
available, Below we list just a
few of our 1,001 lines.

THE N.R.S. CONCERT GRAND REPRODUCER KIT comprising STEREOPHONIC TAPE EQUIPMENT by SPECTO

No. 2 Symphony Amplifier with Remote Control ... .. £E19 19 O Stocked, Demonstration of stereo by appointment only.
Lenco GL50 Transcription Unit with transcription quahty pickup cartndge ... £21 17 6 Everything else without appointment.
F.M. Tuner ... 0 = o .. £15 15 0 CABINETS by W. B.
Truvox Mark IV Tape Deck wtth revolutmn counter ... £30 9 0 & Record Housing
Truvox Tape Amplifier e L. E17T17 0 (Nordyk) — full  range
Concert Grand Cabinet with pneumat:c lld-stay ... £19 0 O stocked,
Lorenz Triple Cone Loudspeaker with condenser ... L £15 4 6 F.M. and AM/FM
Symphony 12” Bass Reflex Cabinet in matching veneer and contemporary style £11 10 0 I%QERE;"%LE"N—E:I‘I
All items available separately. Combination can be varied to suit individual requirements. models stocked,
Cabinct available in sapele mahogany, walnut or oak. GRUNDIG TAPE RE-
SYMPHONY ‘ CONTEMPORARY * REPRODUCER KIT comprising Com - o o
No. | Symphony Amplifier with Remote Control ... ...£14 14 0 Credit Sale Terms.
Symphony F.M. Tuner and Power Pack ... 500 ... £18 15 6
Lenco GL50 gramophone unit with transcription cartridge . £21 17 & Concert Grand Cabinet
Nordyk Tygram Cabinet with legs ... con ... £9 9 0 showing layout of deck
Switched F.M. Tuner can be substituted if preferred.
SYMPHONY DE LUXE TAPE RECORDER
Type A with builk-in revolution counter in handsome figured walnut table cabinet. 25 gns H.P. TERMS AVAILABLE
Teye B as above but in Rexine covered Portable case Ko 52 gns.
Recommended .Microphone—Ronette ... . boo ... £3 This Month’s Special Bargains
No. 2 SYMPHONY AM/FM TUNER 26 gns. CONSOLE EQUIPMENT CABINETS in
figured walnut 33in. high x 18in. wide x 16in. deep,
SYMPHONY AM/FM RADIOGRAM CHASSIS 26 gns, giqxedlo li;i‘. uncut motor board [6}in. x 14}in.
rice gns.
SPEAKERS by Wharfedale, Goodmans, Whiteley (WB), Grampian, etc. BASS REFLEX CABINETS for |0in. speakers In
figured walnut to match. Price 10 gns.
TAPE EQUIPMENT by Truvox, Collaro, Grundig, Wearite, Ferrograph, Brenell, GOODMANS MIDAX UNITS. Full length
TAPE—all makes stocked. model. Price £8/10/- each.
GOODMANS 0in. SPEAKERS. Price 30/- cach.

Designed for use in miniature transistor receivers.

The front (aerial) section is 208pf. to provide
coverage for medium waves, and the rear section
is 176pf. which may be padded to match the
oscillator, very robust yet light weight. Front
area ljin. x 13lin. x 1gin. deep, price 9/6d.

JACKSON BROS. (London) LTD.
KINGSWAY - WADDON - SURREY Telephone CROYDON 2754-5

It’s reliable
if it’s made
by Jackson’s
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LOUD-SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

WOLVERHAMPTON - ENGLAND

TELEPHONE : 22241/2/3/4 CABLES : AUDIO
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ADJUSTABLE

STEEL

SHELVING

The illustration shows a typical
installation of ABIX Steel Shelving,
supplied to a well-known Paint Manu-
facturer, Note the easy access to the
Shelving and the orderly appearance.

ABIX Steel Storage Equipment
is supplied in a2 number of Standard
components which can be used to make
up an infinite variety of assemblies to
suit your particular need. These com-
ponents can be erected and dismantled
by unskilled labour in a minimum of
time.

They are Steel throughout,
Stove Enamelled Olive Green. All
fixing bolts are sherardised.

0 : *  Our Representative will be pleased to call
OTHER ABIX PRODUCTS: SINGLE & DOUBLE SKIN PARTITIONING, CLOTHES LOCKERS, MATERIAL  and submit schemes and prices if required,
RACKS, SLOTTED ANGLES (JUNIOR, UNIVERSAL, SENIOR) CAR & MOTOR CYCLE SHELTERS, TOOL

LOCKERS & STEEL CYCLE STANDS. (METAL INDUSTRIES) LIMITED

Write for illustrated catalogue W{W.4
FACTORY EQUIPMENT SPECIALISTS

TAYBRIDGE HOUSE, TAYBRIDGE ROAD,BATTERSEA, LONDON, S.W.I1
Phone BATtersea 8666/7 Gras: Abix, Batt, London,

ELECTRONIC J}N:C _[ane

MIXEB The Living Truth in Sound

The Spectone Electronic Mixer enables several sources of sound
to be recorded simultaneously with any tape recorder. Voice
and musical effects may be combined, as well as other sources
to make unique recordings. Two inputs; one for radio tuner or
microphone and the second for a pick-up. The three gain
controls are entirely independent of each other. The selector
switch, which provides equalisation for L.P. and 78 records, also

permits the use of two microphones, each separately controlled.

Two models are available :

MODEL 142
Write for descriptive Leaflet with full H;gﬁecwitht M(,.?BESI,',}:?A
technical specifications available 17 Gns.  AC Supply. 21 Gns.

SPEGTO LTD. Vale Bhd Windsor
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RECTIFIERS & THYRATRONS

TRIODES, TETRODES & PENTODES
from 15mW to 150 kW anode dissipation for all
frequencies from AF to SHF

GAS-FILLED STABILISERS AND TRIGGER TUBES
TRAVELLING WAVE TUBES
PULSE MODULATORS
VELOCITY MODULATED OSCILLATORS
VACUUM CAPACITORS
TRANSISTORS

2C39A Forced air-
cooled UHF Triode Brochure and Technical Data available from :

Standard Telephores and Cables Limired

CONNAUGHT HOUSE . 63 ALDWYCH . LONDON W.C.2.
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'} HI FiDELITY
'FM REcepTION..

. - -

For proved performance

television
studios
are using*

S. G. BROWN Headphones

For essential studio control, television and
broadcasting companies the world over choose
reliable BROWN Headphones, famous for their
quality of reception. ALL BROWN instruments
are of tried and proved performance, capable
of the maximum sensitivity and purity of tone.

Photograph by courlesey of
High Definftion Films Ltd.

* Type F

Particularly suited to the
rigours of every day use—
light yet strongly made.
Shockproof and highly sensi-
tive, this general purpose
instrument will give lengthy
and trouble free service.

) oo |

Headphones of all types,
¢ Automatic Helmsman ’
Marine Compasses. Echo

For fu!l details of BROWN Head-  Sounders. ¢ Navigational
phones and other equipmznt, write to Equipment.’

Telephone Dept.

SHAKESPEARE STREET * WATFORD HERTS

Telephone : Watford 7241

FEBRUARY, 1958

! FM/Y4U
. Head only - £3.7.6d.

FM/Y4L
j 4’6" mast & i
lashings - £4.17.6d.|

FM/Y4M
ashngs © £7.2.6d
e e § o FM|Y4 LOFT

£2.17.6d.

demands
a fine
aerial

critical users will find their best answer is a

TR R IR B

Audio engineers and other

Wolsey FM 4 Element Yagi. These are avail-
able in two types and have been carefully
engineered to provide optimum signal/noise
ratio, whilst maintaining the necessary band-
width. The folded dipole and reflectors offer a
unidirectional directivity pattern, providing
high gain combined with mechanical rigidity
that have made Wolsey Aerials famous.

PERFORMANCE FIGURES

Forward Gain 8 dBs - - - - Impedance 70 ohms
Bandwidth - - - - - - 10mc/s at 3 dB points
Front to Back Ratio - - - - - = - - 25dBs
Acceptance Angle - - - - - - 90°at 3 dB points

WOLSEY ELECTRONICS
LIMITED

CRAY AVENUE °+ ST. MARY CRAY
ORPINGTON - KENT

TELEPHONE : ORPINGTON 26661-6
(Electronics Division, Gas Purification & Chemical Co. Ltd,)
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Industrial
Cathode ray tubes

s e R {g&' ' o 4o g g R F—
. o 3

vy &

JHNE]

SIEMENS EDISON SWAN make a range of high Each of the tubes listed can be supplied
grade electrostatic cathode ray tubes for with the following screen phosphors.

use in instrumentation. Three sizes are T.I Green. Medium persistence.
available, each with a choice of screen T.2 Blue-green. Medium-long persistence.
phosphors to suit varying requirements. T.3 Blue actinic. Short persistence.

T.4 White ‘television’ type.

: " diam lis -
3081 3} B L flsvscreen T.5 Blue. Very short persistence.

30.c2 §3}” diameter polished flat screen.

30.c3 As 30.c2 but with all plates brought EDISWAN also have available 9” and 12” dia.
out at the side. Radar P.P.I. Tubes as well as a range of
30.E6 12" diameter curved screen. calibrated Compass Tubes.

| EDISWAN

Send for further details to:
SIEMENS EDISON SWAN LIMITED (An A.E.]. Company) Industrial Valve Division

155 CHARING CROSS ROAD, LONDON W.C.2 * TELEPHONE: GERRARD 8660 + TELEGRAMS: SIESWAN WESTCENT LONDON
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AUTOMATIC
COIL WINDING

Type Aljl. (25-505.W.G.)

COMPLETE WITH
% Cast-iron stand and polished wood table top.

MACHINE

Type Al/X (19-46 S.W.G.)

% Dual reel carrier and tensioner.
% 1 h.p. integral clutch motor with foot control.

THE MOST OUTSTANDING MACHINE
ON THE MARKET!

Dustproof construction—up to four coils can
be would simultaneously—micrometer traverse
settmg———easxly adjusted wire gauge setting—cad-
mium and chromium-plated steel parts—instant-
aneous re-set counter reads up to 100,000 turns—
Wire Tensioning Stand holds two recls

We will be pleased to send you an illustrated leaflet
giving a full technical specification on request.

Kolzeric [ro

73 UXBRIDGE ROAD
EALING, LONDON, W.5
EALing 8322

FEBRUARY, 1958

M. R. SUPPLIES Ltd.

(Established 1925)
Among the many facets of this unique business we are famed for rapid delivery of SMALL
GEARED MOTORS of the highest grade, with a remarkable selection from stock.
Variable speed series wound and capacitor/induction constant speed models. Final
speeds from 840 r.p.m. down to 1 r.p.m. and finsl torques up to 75 Ib./in. Full details
are given in our List GM/357 —copy sent on request.

The ustrial world knows it i
M. R. SUPPLIES, Ltd., for F. H. P, GEARED MOTORS.

HIGH SPEED MOTORS with biower impeller, 220/250 v. A.C./D.C. 10,000 r.p.m.
Length 6ln,, dia. of flange mount 6iin. These motors are also suitable for sanders.
hedge trimmers, and other applications calling for high speed. Brand new, only 47/6
each (des. 3/6). =
SHADED POLE INDUCTION MOTORS, 200/250 v. A C. Very sllent running and ideal for
many lab. and domestic applications, stirrers, cooling fans, extractors, etc. No fater-
ference with radio/T.V, Delco super model, fan cooled, body 4} by 3}in., shaft proj.
1}in. 1.425 r.p.m,, torque 600 grmfcms., and the perfect unit for tape recorders in addi-
tion to above duties. 4218 (des 2/8). Also open type, amall model, body 3 by 2jin.,
shaft proj. approx. {in. 2,700 r.p.m., torque 150 grm/cms Also suitable for rim-drive
gramo-motor, 18/6 (des. 2/-).
SYNCHRONOUS TIMER MOTORS, 200/250v. 40c. compact units 2} x 1§ x13In. with
lin. shaft pro). Self-starting, high torque, 6 r.p.m. Suitable also fo display turntables.
5718 (des. 1/6).
EXTRACTOR FANS. Very well-made units much below normal price, 200/250v. A.C.
induction motor, silent running, no interference. With mounting frame and back
grille, ready for easy installation. With 8in. impeller, 12,000 c.ft./hr. £5/5/~. With
10in. impeller, 15,000 c.£t./br. £5/12/6 (des. either 3/6).
WIRE-WOUND POTENTIOMETERS (Coivern). Brand new dual, 5,000/5,000 ohms,
Nl)-swa;u, 360 deg. rotatlon, ball-bearing, 3}in. dia. by 3in. deep, Remarkable bargain,
7168 (des, 2/
SENSITIVE METERS (B.P.L.). At the moment we have a very useful range of Micro-
ammeters available for dellvery from stock, 0/100, 0/500, 50-0-50 microamps, various
sizes and others, Details on request.
OPERATION COUNTERS (mechanical—rotary motion) counting up to 999 forwards
and backwards with re-set and flex. drive. One digit per rev. and can be used for testing
motor speeds, 15/0 (dea. 1/-)
COMPLETE SEWING MACHINE MOTOR OUTFITS. Definitely no better job at any
price  We have large sales from recommendations. 220/230 v. A.C./D.C., fitted with
Tatest radiofT.V. suppressors including motor with fixing bracket, foot control, needie
light with switch, belt, ete. and instructions for fixing to ANY machine. And we atili
oler the complete outfit for £8/15/- (des. 2/9).
SELENIUM RECTIFIERS. lLarge range now avallable, including a bank of four for
D.C. delivery up to 30 volts 56 amps. The bank £7/17/8. Let us have your rectifier
enq
ATR THERMOSTATS (Kieft). Adjustable range 30/90 deg. F. Differential only 2 deg,
K. Capacity 15 amps. A.C. in smart fvorine housing 1} x 2 x2in, Easily installed—
instructions with each. Ideal for greenhouse, rooms. labs., ete. 45/6 (des. 2{-).
SYNCHRONOUS TIME SWITCHES (Bangamo). 200/250 v. 50 ¢. In compact black
plstle nousing 4in. dia., by 3in. deep, providing up to 3 on-off operations per 24 hours,
with day-omitting device (use optional). Capacity 20 amps. A.C. £5/8/8 (des. 2/-).

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

|

MAGNETIC RELAYS

Built to your
Specification

TYPES 3000 and 600

HIGH SPEED POLARISED and A.C.
to 400 VOLTS TROPICALISING—
IMPREGNATING

UNISELECTOR

KEY SWITCHES

Several types
in stock

GOVERNMENT CONTRACTORS
A.l.D. RELEASE

SPEEDY
DELIVERIES

JACK DAVIS RELAYS) LTD. |

(Dept. “W ™) TUDOR PLACE, LONDON, W.1
MUSEUM 7960 LANGHAM 4821

Doooooo;]

=]
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a new valve
for
70 McI/s
equipment

\
ﬂl
i .

—unique double
tetrode range
extended

Here is a new six watt double tetrode for low cost 470Mc/s mobile equipment. This
compact valve features a frame grid and the same unique twin construction as other
Mullard double tetrodes —a construction which provides high efficiencies, high power gain

and heater economy.

Other features of the QQVO2-6 include built-in neutralising capacitors which enable
circuitry to be simplified, and low inter-electrode capacitances which allow wide tuning
ranges to be achieved and which contribute to high efficiency.

Write to the address below for full details of the QQVO2-6and other Mullard double tetrodes.

BASE o ... B9A
CATHODE Indurectly heated
HEATER (Centre tapped)

Series ... 12.6V, 0.3A
Parallel .. 6.3V, 0.6A
CAPACITANCES

*ca—g’ (each section)... less than 0.16pF

cg’-all (each section) 6.4 pF
ca-all (each section) ... 1.6 pF
cout (two sections in push-pu|l) 0.95 pF
cin (two sections in push-pull) 3.8 pF
* Internally neutralised for push-pull operation.

2

CHARACTERISTICS

(each sectlon) measured at la = 25mA, Va = Vg” = 150V.
gm .. - ... 10.5mA/vV
ug’~g” -

TYPICAL OPERATING CONDITIONS
Telegraphy or F.M, Telephony—A.M.

f 470 470 Mc/s
Va ... 180 180 \"
Vg2 ... ... 180 180 \"
la eee 2x27.5 2x20 mA
pa ee 2% 2.1 2x 1.5 w
Pout ... ... 58 4.2 w
Pload ... 4.5 3.4 w

THE MULLARD DOUBLE TETRODE RANGE
. the.most comprehensive and efficient in the world
Typical F.M., Power Output

QQVO2-6 5.8 watts
QQVO3-10/6360 (CV2798) Il watts
QQVO3-20A/6252 (CV2799) 25 watts
QQVO6-40A/5894 (CV2797) 56 watts

MULLARD LIMITED + MULLARD HOUSE
TORRINGTON PLACE - W.C.l1 *+ Tel: LANgham 6633

@ MVT. 343a
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...and now for mains voltages

The unique construction of the
‘Precision’ soldering iron enables
AN.T.E.X. to offer a really small
well-balanced instrument for direct
operation on mains supplies, in
addition to the low voltage range of
6, 12, 24 and 28V. Models are avail-
able having a consumption of 8, 12
or 15 watts, and 5 bit sizes are
produced, covering from 5" to " =
(heavy duty).

Mains transformers are available to
suit the lower voltage irons.

SOLDERING IRON

The Reliance stan-
dard range of Poten-
tiometers includes
linear, log, semi-log,
and  non-inductive
types, and depending
upon characteristics,
ratings up to 20

from the

femous nElNCE

range of° MAPAAAA

o Complete weight less than one ounce.

e Fully insulated elements ensure
complete protection.

e Non-slip handle with thermal airgap.

e Replaceable bits are heavily
nickel-plated.

o Short shaft and correct balance give
precise control.

e Highly flexible light-weight lead,
easily replaceable.

o Complete safety provided by earth
connection with rigorous testing.

e Replaceable elements sealed in shock
absorber mounting for reliability.

e Clamp on lead removes all strain
from connections.

AN.T.E.X. LTD., 3 TOWER HILL, LONDON, E.C.3
Telephone ROYAL 4439. Cables ANTEXLIM, LONDON

POTENTIOMETERS

The Type MW miniature is a worthy addition to
the world-famous Reliance range. It is essentially
a “ quality "> unit for use in all electronic equip-
ment where space considerations are vital—the
illustration is actual size. —

UNEAR LAW-—5-50,000 ohms : | watt.
MAX., WORKING VOLTS—500 d.c.

Full technical detalls in Data Sheet No. |.

RELIANCE MANUFACTURING CO. (Southwark) LTD.
Sutherland Road, Higham Hill, Walthamstow, E.I7.
Phone : LARkswood 3245

STEWART TRANSFORMERS Ltd.

TRANSFORMERS

for every requirement

Electronics
Transmitters
Radar

Test
equipment
M.V. discharge
tubes

R.F. heating
L.V. heating

Range 1 volt—35 K.V. 1 M/A—1,000 amps
STANDARD OR TROPICAL FINISH

We are on Admiralty and Ministry
of Supply lists and A.L.D. approved

Engquiries to :

75 KILBURN LANE, LONDON, W.10 - LADbroke 2296/7
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MH2 Miniature panel and
Spindle Sealed

Type EN to RCS 1000

WIRELESS WORLD

Plessey
potentiometers

for special applications

Moulded track potentiometers by Plessey possess a high
standard of stability within a wide range of operational
temperatures and can be stored for extended periods
without deterioration. They can be manufactured to
conform, within strictly specified limits, to a designed
pattern of values at various positions on the track.

COMMERCIAL TYPES

These are available as single units, dual concentrics or
special gangs and are available with or without double
pole switch, also in preset form. The standard resistance
values are linear 100 ohms to 5§ MQ, log 5KQ to 2 MQ.
The maximum working voltage is 500V.

Standard Type ‘E’. 2 watts at 70°C for linear laws.
Standard with double pole switch Type ‘ES’. 2 watts
at 70°C for linear laws.

Dual Type ‘ED’. 2 watts at 70°C for each section.

Dual with double pole switch Type ‘EDS’. 2 watts at
70°C for each section.

Preset Type ‘EP’. 1 watt at 70°C for linear laws.

GOVERNMENT AND INSTRUMENTATION TYPES

Available as normal and preset types. In general are in
accordance with the appropriate Ministry Specifications.
Panel and Spindle Sealed Type ‘EH2’ 1 watt at 100°C
for linear laws. (Type Approval Certificate 906/4 [1230].)
Maximum working voltage 500V.

Instrumentation Type ‘EN’ 2 watts at 70°C for linear
laws. (All materials to R.C.S.1000.) Maximum working
voltage 500V.

Miniature, thumb operated, with switch, Type ‘F’ } watt
at 70°C for linear laws. Maximum working voltage 250V.
Sub-Miniature Preset Type ‘G’. Marks 2 & 5. 1 watt
at 70°C for linear laws. (Type Approval Certificates 974/2
and 1075/1 [1373).) Maximum working voltage 250V.
Miniature Panel and Spindle Sealed Type ‘MH2’ } watt
at T0°C. (Type Approval Certificate 1032/1 [1373/1].)
Maximum working voltage 250V. A fully sealed version
of this potentiometer is also available.

Rating at 100°C is normally one half of that at 70°C.

SWINDON COMPONENTS DIVISION
THE PLESSEY COMPANY LIMITED

KEMBREY STREET . SWINDON . WILTS . Tel: 5461

Overseas Sales Organisation : Plessey Internat#onal Limited
Iiford - Essex - England - Telephone: llford 3040

77
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Buﬂevs CERAMICS

FOR INDUSTRY

High quality material and
dimensional precision are
attributes of Bullers die-
pressed products.

Prompt delivery at com-
petitive prices.

We specialise. in the manufacture of —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

"BULLERS LIMITED

MILTON - STOKE-ON-TRENT * STAFFS
Phone: Stoke-on.Trent 21381 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
lronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971

BROOKES ! P.0. TYPES
Kil/f% MA#;‘;'.'?SB‘; RED
2 .

A {0 =3 SPECIFICATION
Fwez e sh="~ PROMPT
FoT8 2 K DEPENDABLE =" ROV
v 20 %, frequency —— DELIVERY
control

3000 TYPES

COILS uwp to 80,0000
CONTACTS up to 8 c/o’s
Tropicalizing and impreg-
nating to order.

600 and HIGH-SPEED

@ Illusirated above is a Type S7
Crystal Unit from a range
covering 3-20 mcls and on the
right is a Type SM Crysial
Unit from a range covering

TYPES also Supplied.

3-20 mcls. . STOCKS
A o
Il Brookes Crystals are made to Bxacting standards and ' ‘
close tolerances. They are available w.th a variety of ba es KEYSWITCHES

and in a wide range of frequencies. There is a Brookes

Crystal to suit your purpose—let us have your enqu.ry now. THE KEYSWITCH CO.

ALL POST OFFICE EQUIPMENT

3 Brook.es crystals Ltd Enquiries to Sales Manager
|’j’ o ; 126 KENSAL ROAD, LONDON, W.I0
uppllers to Ministry of Supply, Home Office, B.B.C., etc. Telephone: LAD. 0666, 4640 Grome: “Fonequint’”. London. W {0
181/3 TRAFALGAR ROAD, LONDON, S.E.10 ContraczorstoHoma'&OverseasGovernments&H.M.CrownAgent:
Phone: GREenwich 1828 Grams: Xtals Green, London

BROOKES




FEBRUARY, 1958 WIRELESS WORLD 79

Sverybodly narrts

-youll sell more 2his year!

. EMITAPE EMITAPE
3 General Purposes. Long play, giving

50%, increased playing time.

**4 SPOOL SIZES

to fit ali standard magnetic tape recorders
3" MESSAGE 5" JUNIOR
53" CONTINENTAL 7" STANDARD

* HIGHEST
TECHNICAL
STANDARDS

@ High sensltivity ® Low noise level
@ Low print-through factof

@ Freedom from curl and stretch

@ Anti-static @ Low head wear

* EMICASE

solves storage problems
protects spools from dust

ailows easy identification of leader tapes

TYPE LENGTH | EMITAPE IN | PRICE WITHOUT
No. VU Le S12E | yppRox.| “EMICASE” | “EMICASE”
88/6E * Jumor ™ s*da| 6000 | £1. 3.6 £1.1.0
#99/9E s 5 da. | 850 (r.10.6| £1.8.0
88/9E | "Conunental™ | 53" dia| 850° | £1.10.6 | £1.8.0
*99/12E . s3"da| 12000 | €1 .17.6 | £1.15.0
88/12E | *'Standard™ 7¥da | 12000 £1 .17 .6 | £1.15.90
EMETAPE the magnetic recording tape *99/18E 5 7°dia | 1800° | £2.12.6( £2.10.0
. with the world-wide reputation! . : :
P Y LONG PLAY— 50%, increased playing time.

E-M-1 SALES & SERVICE LTOD (Recording Materials Division) WAYES + MIDDLESEX
ES159
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rapture
e alone captyf
in speech and song.

the
Mastertap
the human voice

es the true beauty

of

Mastertape

MAGNETIC RECORDING TAPE BY

MSS RECORDING CO. LTD., Coinbrook, Bucks.
Telephone: Colnbrock 2431

Moaostertope and MSS recarding equlpmen( are in regulor use by mony exs
ponents ond connvisseurs of fne music. Their preference proves that you 100
will find Mastertope o maosterpiece ¢

EXECUTIVES REQUIRE
CRISP, CONCISE
REPORTS—DICTATE
THOSE DETAILS I[N
YOUR CAR!
VALRADIO DG/AC
CONVERTERS

MAKE DICTATING
MACHINES AND

TAPE RECORDERS
MOBILE

.
For use too with Record
Changers, Radiograms,
Electric Gramophones, Television
Receivars, and

CHAPMAN S5E/FM

This high quality De Luxe AM/FM Tuner is
specially recommended to the discriminating
listener. Combining superb FM quality with
extreme AM sensitivity, good World Wide
coverage is assured.

S5E/FM. Medium and 3 Short wavebands plus
FM, with an RF stage on all AM bands and
variable selectivity. = Cathode Ray tuning
indicator.

32} gns. or 36} gns. self-powered, including

SS/FM As above, but Long, Medium and
Short wavebands plus FM.

Full specifications available from N
Your Hi-Fi Dealer or ‘

C. T. CHAPMAN (Reproducers) LTD.

RILEY STREET, LONDON, S.W.I0
Telephone Flaxman 4577

V. from count
house lightjng plants. (Prices accor?:
u;‘g to instrument.
PUTS . ENTREES . ENTRADAS
12, 24 32, 60, 110 or 200/250v.
OUTPI.ITS . SORTIES . SALIDAS
110 v. or 230 v. AG, 260.or 60 c/s, 30 to 300 w.
Prices DC/AC Converters:
From £3/18/—for Small Motors.
From £12/15/—for Radiograms (including 3-speed Types).
Units complcte and raudy for usee. VALRADIQ, Write for
descriptive folder, WW/C. ACCEPTED AS 1H-z SIANDARD by RADIO
MANU FAGTURERS, the Trlda and the Aircratt i ndusiry.

Les rapports destinés aux chefs de service doivent &tre rédigés d'une

fagon bien concise—dictez-les donc dans votre voiture!

Les convertisseurs C.C/[C.A. ** VALRADIO ' consentent la2 mobilé aux

machines 4 dicter et aux enregistreurs sur bandes.

lls peuvent également 8tre utilisés pour changeurs de di ues, ayparealt
és, électroph , téléviseurs, etc., partant d'installations d’élec-

tricité, particuliéres.

Las relaciones destinadas a los jefes tienen que redactarse de modo muy
conciso—dictenlas en el coche!

Los inversores C.C.[C.A. “VALRADIO" les prestan movilidad a las
maquinas de dictar y a los grabadores de cinta.

También pueden utilizarse para cambiadores de dmcos radlo-combmados.
graméfonos eléctricos aparatos de televisidn, etc., aprovechando las in-
stalaciones eléctricas privadas.

Specialists in converters since 1937. VALRADIO LIMITED
BROWELLS LANE . FELTHAM . MIDDX. Phone: Fesltham 4242/4831

OVERSEAS ENQUIRIES TO:—DEMANDES D’OUTRE-MER A—
TODA INFORMAGION DE EXPORTACION HA DE PELIRSE A:—
E.M.l. S8UPPLIES LTD. . HAYES . MIDDLESEX . ENGLAND

-
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from the new Mullard catalogue

Transistor Tester
1264

The Mullard Transistor
Tester has been devel-
oped to provide a rapid
means of checking gene-
ral characteristics and
ascertaining if a transis-
tor has been damaged in
circuit.  Facilities for
measuring the important
parameters, cc!, base-
collector  short-circuit
current gain, as well as
I! and the collector
turnover voltage are pro-
vided.  Although de-
signed as a simple testing
unit, it has an accuracy
of £5%.

Dual Trace Oscilloscope
Liolj2
This high grade, general
purpose instrument incor-
porates two identical amp-
lifiers with sensitivities of
20mV/cm over a bandwidth
of 4 Mc/s. Calibrationaccur-
acies are voltage +5 %, and
time +10% by null
methods. The time base
may be free running or trig-
gered, and sweep speeds are
from 0.1 psfcm to 10 ms/cm.

Mullard

Specialised Electronic Equipment

Television Line Selector

LI%6

The L.196 enables any
normally triggered oscil-
loscope to give a jitter-free
display of one or more lines
from a television video
signal. It can be used on
transmitter and receiver cir-
cuits to display depth of
modulation, d.c. levels,
bandwidth, blanking, syn-
chronizing pulses and for
the examination of similar
waveforms in detail.

p—

-
[Mullard]|
S

MULLARD LIMITED - EQUIPMENT DIVISION

TORRINGTON PLACE

dilgt:

Regulated Voltage Unit
LIS3

This is a general purpose
laboratory unit which pro-
vides a stable low imped-
ance d.c. supply which can
be continuously varied be-
tween 0 and 300V positive
and negative at up to
300mA. Two 4 amp a.c.
supplies at 6.3V tapped at
4V are also incorporated
and an unregulated e.h.t.
supply of 1.2kV at 2mA.

WRITE FOR FULL INFORMATION

o . @ME600

MULLARD HOUSE
TELEPHONE : LANGHAM 6633
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Chassis.  Designed for high

Wavebands.
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Did Anthony know any-king about mucic? At all events

MODEL H4.T. A se". powered AM/FM Tuner

sensitivity and quality

FEBRUARY, 1958

he liked the ound of ki: own voi e, If we had half his

gift for oratory, we cculd convin ey ‘u that Dulci Hi-Fi equipment
reprzsents the soundest in sound valuzs.

Here are some of our techni :al’y sup rb tun‘rs and amp’ifiers brought
to yau at prices as reaistic as the sound they reproduce.

FM(VHF' TUNER CHASSIS. Outstanding design
and performance.  Self-powered to work direct into
any xmpliﬁer o. Radie. agic Eye tuning indicator.
3.stage |.F. amplifier. Pre-set output level. Panel
size 10%in. X 5§in. (cut-out 9}in. X 5in),  Switching
incorlqgrated for connection to Pick-up Sockets,

Magic Eye Tuning Indicator.
rice

DPA 10 POWER AMPLIFIER.

A superb laboratory-designed

quality sound
PA10 only .. .......c.o......

DPA 10 with control unit

DPA 10 with Pre-ampliner ..

DISTINCTLY

DULCI CO. LTD. 97-99 VILLIERS ROAD - LONDON N.W.2

performance covering VHF. Short, Medium and Long

For use with high-fidelity Amplifiers.
Ful A ;
€20 17 0 inc. tax.

10-14 watts.
Lincar with choice of control unit or pre-amplifer,
amplifier

styled and of precision quality for domestic use.
porates every laciiity for the reproduction of high
from radio, records, tapes or miiclr;phone.

s an. ape Recorders. 75 ohm Aerial input.
Negligible radiation. Highly sensitive and desjgned for
top quality reproduction. Price £17 10 0 inc. tax.

Ultra MODEL H1l. AM/FM TUNER. A combined and
self-powered AM/FM Tuner, Control Unit and Audio
Pre-Amplifier in one chassis, designed in detail for
ne performance. Seven chanael selector m tching to
L.P and 78 r.p.m. Records and Tape Replay. FM
‘VHF)—Short—Medium an ong aveband
ndependent Bass and Treble Contro's giving 15db

litt and cut with (ndicated 1 esranse position,
rice £29 3 10 inc. tax.

Incor-

0
£15 15 0
. £1919 0

modern |

QUALITY PRODUCTS

WILLESDEN 6678/9

SOUND RECORDING
AND REPRODUCING
EQUIPMENT

Inspect our most
varied stock of all
well-known makes—
E.A.R., Goodmans,
Quad, Leak, Rogers,
Wharfedale, Sound,
Grundlg, W.B., etc.,
etc.,

E.A.R.
‘1960 " Portable

lri;’EBIAl OFFER THIS MONTH

lThe famous SOUND Tape
Recorder toronly 55/- depos t
land 8 equal monthly
|payments of 137/6 — delivery
after first payment—NO
lINTEREST CHARGES.

| casH pRICE 55 GNs.

E.A.R.
‘1960" Chairside

It you canot call —use our Mai
Order' Service—let us have you
enquiries by return.

¢ « < The Radio Centre

33 Tottenham Court Rd., London, W.1
Tel.: MUSeum 6667

WE SPECIALISE 1M umwmmmmmmmmnnees | ELG E RADIO PE

For Combined
Radio Neon-Tester and
Television Saw-tooth Generator
Amplifiers

Transmitters

§/ ldeal for on-the-spot
¥ Voltage measurements;
Signal tracing (A.F., LF,
R.F.); Valve and component
checking; Polarity and mains
indications; Spark plug test-
Ing.

An Invaluable Field-Service Aid

Electronic
Equipment

Prics

24/
(Carriage paid)
MERCIA ENTERPRISES LIMITED

Godiva House, Allesiey Old Road, Goventry
Telephone 2279

S.A.E. for illustrated leaflet. Trade Enquiries invited
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Phone: LANgham 7391/2.

Callers welcome.

BRAND NEW
G 45 Govt. Fully modified

AIRCRAFT
CINE CAMERAS

24 v. operation
’ Ideal for
laboratories

£6.10.0

Post Freein
V¥ uk

2"short lens
35

16 exﬁosures per second Spool carries 25't.
of 16 mm. film (1,000 exposures).

MINIATURE PLUGS AND SOCKETS
6 pin or 8 pin rear entry. 36/- doz. 3/3 each.
P. & P. 1/6 doz Ex-units. See our Dec. issue
for more detailed stocks,

SPECIAL OFFER
D.L.R,No.5 BALANCE ARMATURE (NSETS. Brand new.
Price 3/6 each or 86/~ per doz. P.& P. 1/- each §/- doz.
These c':n be put to many uses, i.e., microphones inter-
com., ete.

PHILIPS CONCENTRIC TRIMMERS
3.3 OPF. Price per doz. 6/6. Post & Packing
/- per doz.

TONEON INDICATOR—NEON LAMPS
200/260 v. G.E.C. Worked in series with 300
k res. Price 2/6 each or 24/~ per doz. Post &
Packing 6d. each.

AMERICAN HIGH TO LOW MICRO-
PHONE ADAPTORS. 3{x3{xl}in,, in
polished steel case complete with six-pi
miniature Jones plug and socket. Price 5/-.
Post & Packing 1/6.

HEAVY DUTY SLIDING RESISTORS
Supplied in two types

250 watts to carry 25 amps. Resistance 0.4 ohms,
worm drive, also 125 watts, 12 amps. Resistance
| ohm slider. Suitable for charging board etc.

Size 9 x4 x6in. high. Brand new. Price 12/6.
Post & Packing 3/-.
DYNAMOTOR
ROTARY
B TRANS-
FORMER

D.C.input 13.5v. Output 285 v.at 75 mA. 57/6.

D.C input 27 v. Output 285 v at 75 mA. 37/6.

D.C. input 12 v. Output 250 v. at 50 mA. 47/6.
Postage & Packing on each 3/6

DEPENDABLE RADIO SUPPLIES LTD.

122 TOTTENHAM STREET, LONDON, W.I. (2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road)
Hours of Business 9-6.

Terms: Cash with order or C.0.D,

RELAYS
SIEMENS HIGH SPEED
250+ 250 coil corenen 816
8504850 coil .. . 10/6
1,000+ 1,000 coil . . 12/6
1,700+ 1,700 coil ..... . 1776

LONDEX A.C. RELAYS

135Q2,  .135 to .174 current 50-60 v. 3
make and | break 12/6.

1,020 .056 to .072. Current 150-180 v.
| make. [0/~

9,200Q. .02l to .027. Current 440-500 v.
| changeover, | break. 15/
P.O. RELAY TYPE 3000

Anode trip changeover. Platinum contacts
from 102 to 4,000Q. 10/-.

Postage & packing on all relays 1/6.

[]
LARGER PURCHASES
of all goods advertised
enable us to offer

CHEAPER PRICES

QUOTATIONS GIVEN
FOR LARGE QUANTITIES
EXPORT ENQUIRIES WELCOMED

HUNDREDS OF BARGAINS
FOR CALLERS

"~ oELuo
ROTARY TRANSFORMERS

Made in U.S.A,

12 volts input. 265 v. output, 120 mA. 24 volts

input. 540 v. output, 26 mA. 27/6. P. & P. 5/-.

UNREPEATABLE OFFER LESS THAN
HALF MANUFACTURER’'S COST

Brand new single
phase motor
suitable for tape
recorders, radio-
grams, work-
shops, etc., etc.
= Has many uses.

Reversible 200-
230 v. Sin. oz.
torque. 1,400
r.p.m. Capacitor
start.  Weight
441b. Length
5in.,
spi dle both ends. #in.X }in,, §in.x in. Price,
incl. P.P. and capacitor, 55/-.

BLOWER MOTOR

Overall height 4¢in,
diam, 4in. Operation
figures 27 v. at 7,000
rp.m. (2 v. ac 2,800
pm. 6 v. at 380
r.p.m,

Complete with blower
22/6. P. & P. 2

AMERICAN MICA CONDENSERS

Description Per doz. Each

.00! 350 v. V.D.C faradon 3/4 4d,
01 1,000 v. V.D.C. Cornell

Dubitier 10/6 (1]

001 1,200 v. V.D C. faradon 10/6 71

0l 1,200 v. V.D.C. Faradon [2/- 13

0001 2,500 v. V.D.C. Faradon [2{- 1/3

Post & packing |/~ per doz or 3d. each,
Please enquire for sizes not stated as we have
many in stock.

BARGAIN OFFER
6-8 volts, .25 amp., or 12-16 volts, .| amp.

PILOT OR CAR BULBS (American)
M.B.C. 4/6 doz. 25/- per 100.

FLASHLIGHT BULBS (American). 5 v.
M.E.S 3/- doz.

BULLDOG CLIPS. -Medium size. Nickel
plated on brass will not corrode. Suitable
flying leads, battery chargers, etc. éd. each.

LOUD

HAILERS
EX-GOV.

Impedance 73Q.Han-
dling cap. 6 watts,
Price 20/-, post 3/6.

BELLING & LEE FUSt HOLDERS. |
hole fixing (ex-units), /-, 7 pin plugs éd.
F. & P. 6d.

LOUD HAILER SPEAKER UNIT
Impedance 73Q. 6-8
watts output. Wt
10tb. Size 7#in.
Depth. [0in. Diam.
Easy fixing.
Weatherproof. Spun
solid steel. Ham-
mered finish.

PRICE £3/10/-
7Casrriagc & Packing

/6.

BOTH ITEMS IDEAL
FOR SPORTS
EVENTS, ELECTIONEERING AND SOCIAL
FUNCTIONS.

COMPLETE P.A. SYSTEM

Canadian Telephone loudspeaking Amplifier
Unit with 4 loud hailers, powered micro-
phone, headphones and spares. Works off
12 v. D.C. New and boxed, ready for export.
WONDERFUL OPPORTUNITY—CAN-
NOT BE REPEATED.

£7/10/- complete, U.K. Carriage free.

OR SPECIAL OFFER TO CLEAR THE LOT.

Complete Portable
Vehicle Loud Hailer
operates on 12 v. or
24 v supply, out-
put 6 watts. Can be
fixed easily.

Comprising Power
Pack, Loud MHailer,
Hand Powered Mic-
rophone. Weather-
proof. Very heavy
metal case.

PRICE EACH £7/10/-
Carr. & Packing 10/~

BLOCK CONDENSERS

| mfd. 600 v.... e B R e
| mfd. 1,000 v.
2 mfd 500 wv.
2 mfd. 600 v.

4 mfd. 350 v.... eid
(T e o v i e B TR 3 el 7T
P. & P. 9d.

ROTARY CONTERTERS Ex-Units
H.T.31
Input L5 v.
Output 250
v, at 125 mA.
55[/-
H.T.32
Input 11.5 v.
Output 490
v, at 65 mA.
Both can be supplied 22/6
tropicalised Pora:epa.c?\{é

We also have stocks of
BRAND NEW ROTARY TRANSFORMERS,

A3 USED IN PYE MOBILE FRANSMITTERS
AND RECEIVERS F.T.C. 102 AND P.T.C. 114.
Also HUDSON’S MOBILE RADIO TRANS-
MITTERS AND RECEIVERS.

PLEASE ADD POSTAGE UNDER £1
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at 18

AMPLIFIERS, TUNERS, KITS

Tele-Radio Williamson ............ €5 0 0
Tele-Radio Economy Pre-Amp £6 16 6
Osram 912 (with pre-amp.) ......... £24 8 2
Jason F.M.. parts come to. £5 5 0
Jason Fringe Area Mod

valves), parts come to....... £6 0 0
Jason Switched Tuner (with two

valves in front end), parts come to £9 0 0
Jason Power Pack.... £2 1 9

(Send S A.E for Lists on above as required.)

YOU CAN DEPEND ON THE GOODS YOU BUY

AND THE PEOPLE WHO SELL THEM TO YOU

SPEAKERS, PICK-UPS,
MOTORS

NOW DEMONSTRATING

Goodmans 815 three-speaker system in cabinet.

Goodmans Axiom 150 .
Goodmans Axiette
Goodmans Midax
Goodmans Trebac .
Wharfedale Ar/10 E
10in. speakers..........c........
Wharfedale Golden |0fFSB .
Wharfedale SFBI3 .............

0OO0OVYWOOROOO=0 OO0O0Y

TEST EQUIPMENT

AVO instruments including
AVO Multi-Minor ........ccccciiiieen £9 10 0
Taylor Meters, Advance Signal Generators etc.

Nordyk Gram. Unit ........
Nordyk Speaker Cabinet
Tygram Cabinet .............

TAPE

Tele-Radio Masterlink M.2

Record/Pre-amp. Unit, powered £28
Ferrograph 3AN
Ferrograph 3AN/H .
Wearite 3A Deck .
Wearite 38 Deck
Vortexion 2A .......
Brenell Recorder
Brenell Deck Mk. IV .
Ditto with Rev. Counter.
Film Industries Ribbon Mic..
Acos 39 Mic. .....ooennnnnn
Simon * Cadenza *’
Cadenza without case -
Lustraphone “'Lustrette’” Mic....... £3 7
Reslo RBL/T Mic

™

w

w
whOOOCWON

»~
n
w

™

~

ES
[PRTR=Ee

Tannoy Canterbury 12in. D.C....... £57 15
GOMPLETE EQU'PMENT Tannoy I2in.CDuaI Con-entric ...... 622 l:
G.E.C. Metal Cone Speaker............
Leak TLI2 Plus ......cooeviinnnnns £1818 0 G.E.C. Presence Unit .. ... T B39
Leak Varislope Mk. T, ... .. £I15 15 0 Simon Cabinet Speaker . 3
Rogers Mk. 11l Control Unit ... £12 0 0O W.B.1012 .............
Pilot HFA/12 Amplifier ...... .. €1 0 0 a:x:::';\:%';‘;'ﬁ:ﬁ;
Pilot HFCI|2' Pre-Amp ... .. £16 16 0 A e mer e vl (s s
Quad Il Amplifier......... ...£2210 0 Full ranges by Wharfedale, Goodmans, etc.
Quad Control Unit ... .. £19 10 0 :.;eak Pic!&P-Unb PdiamonﬂThea\d... éllg l: i
arrard TPA/IO P.U. with Trans....
t”:';;":: TP of g: :z g Goldring 600 Cartridge............... €11 13 6
S g NI B R - g Goldring 500 Cartridge -.............. £ 9 6
Jason Prefect Switched F.M. Tuner £15 12 9 Connoisseur with diamond head... £12 15 §
Jason J.10 Amplifier........covveennenn. £22 10 0 gol:aro T{_?;s. ?th PXMhead ......... £f3 I; g
ollaro 4T/200 Trans. Motor. o0 P
T.S.L.FM Tuner ...oooooivinniinnnnes £17 10 0 Ghbardl 301 £16 8 3
Connoisseur £28 11 0

BJ.Arm ....

@ VALVES @ COMPONENTS

I ®
ELE-RADIO @ ACCESSORIES @ BOOKS @ RE-FITTED
DEM. ROOM,

Wearite De-Fluxer.
Bib Splicer
Woearite Tape Recording Accessories.

Tapes by leading makers including Scotch Boy,
E.M.l., Ferrotape, B.AS.F., etc.

c“cococo0o0co0o0o000000

™~
w
~

MATERIALS

(1943) LTD. I

188, EDGWARE RD., LONDON, W.2

SPECIALIST SERVICE IN QUALITY EQUIPMENT FOR OVER 14 YEARS

*Phone: PADdington 4455-6

Large Stock ® Same-day Mail Order Service ® Personal Export

THE NEW MOTEK K9 TAPE DECK

(Patents pending)

Outstanding features include:

% 3 speeds at turn of knob (74in per sec., 3}in. per sec. and tjin.
per sec.).

Y Built-in rev. counter for precise tape location.
¥ Pause control.

% Fully automatic push-button operation with spare contacts on
Record and Play wafers to allow for possible amplifier wiring
(8 two-way changeover switches).

+ High i)mpedance. record and erase heads. (Simple azimuth adjust-
ment.

% Three-motor drive. _
v Fast, forward and rewind functions without handling tape.

s List Price 21 gns.

¥ British made throughout.

MODERN TECHNIQUES
WEDMORE STREET, LONDON, N.19

Telephone: ARChway 3114

DYNAMIC
MINIATURE MICROPHONE

LOUDSPEAKER
6—300Q

Leaflets on Demand

TRIANON - ELECTRIC

95, COBBOLD ROAD,
LONDON, N.W.10
WIL 2116
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Tubular and

Disc Ceramics

HIGH-@ TUBULAR
List Prices List Prices
List No. Capacitance +5% +10% +20% List No. Capacitance +5% + 109%, 4209,
Type P100 CTI0Q/2 75 pF 1/14d 1/0d 104d
quen ek oz o e |G R o m n
— 2 P! =
g:gg{: g2 rl I/l4d 10d 1 120072 200 pF 1/94 1/74d i76d
7p - 1/14d 1/0d CT20Q/2 240 pF [
5 p [9d 1/74d 1/6d
CTI0Q/2 3.3 pF = }/1id 1/0d CT25Q)2 300 pF 1/9d 1/74d 1/6d
CTI0Q2 3.9 pF — 1/14d 1{0d CT25Q2 330 pF 1/9d 1/74d 1/6d
CTI0Q/2 5.0 pF 1/13d 1/0d 104d | CT30Q/2 390 pF 1/9d 1/74d 1j6d
CTI2Q[2 7.5 pF 1/14d 1/0d 104d CT35Q/2 510 pF 1/9d 1/74d 1/6d
CTI2Q2 8.2 pF 1/14d 1/0d 104d
CTI2Q/2 100 pF 1/14d 1/0d 104d HIGH-K TUBULAR (Tolerance -20% -+80%,)
CTI5Q2 15.0 pF 1/14d 1/od 104d - =
CT200/2 200 pF 11}d 1j0d 104d List No. Capacitance List Price
CT20Q/2 22.0 pF 1/13d 1/0d 104d CTIOK2 470 oF 104d
CT25Q/2 30.0 pF 1/14d 1/0d 10:d CTIOK?I 680 :F IOid
CT25Q 2 33.0 pF 1/14d 1/0d 104d CTI0K/2 1,000 pF 104d
CT30Q/2 39.0 pF 1/14d 1/0d 104d CTI0K/2 1,500 pF 104d
CTI0K/2 2,200 pF 104d
Type NT750 g:gﬂ% 3;08 Pf; Hgd
CTI0Q/2 10 pF 1/14d 1/0d 104d 4,700 p d
CTI0Q/2 15 pF 114d 1/0d 104d CT20K2 5,000 pF 1/od
CTI0Q/2 20 pF 1/14d 1/0d 104d
CTI0Q)2 22 pF 1/14d 1/0d 104d HIGH-K DISC (Tolerance -20% +80%)
CT10Q)2 24 pF 1fl3d 1/0d 10:d
CTI0Q/2 30 pF 1/14d t/0d 104d CD 8K/2 470 pF 104d
CT10Q/2 36 pF 1/i4d 1/0d 104d CD 8K/2 680 pF 104d
: : CD 9K/2 1,000 pF 10id
CTI0Q/2 39 pF 1/14d 1/0d 104d €D 9K12 1500 pF 10id
CTI0Q/2 47 pF 1/14d 1/0d 104d EDIiK/2 2200 pF 10id
CT10Q/2 51 pF 1/lid 1/0d 104d CDI2K/2 3,300 pF 104d
CTI0Q/2 68 pF 1/1id 1/0d 104d CDI4K/2 4,700 pF 10id

% Hunts announce their new ranges
of Tubular and Disc, Ceramics,
Precise in their characteristics and
robust in design, these capacitors
are available in High-K and
High-Q Tubulars and in High-K
Discs. Working Voltage 500 v D.C.
or 300 v A.C. Minimum quantity
6 of any one capacitance..

REGISTERED

UNT&S A. H. HUNT (Capacitors) LTD.
APACITORS WANDSWORTH, LONDON, S.W.18 BAT 1083-7

Factories also in Surrey and North Wales
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THE DCR
12 MINOR

Smallest of the Corner
Reflector range of speakers
the D.C.R. 12 Minor is by
no means the least important.
It is, in fact, the ‘“‘best
seller”.

It shares to the fullest
extent the advantages
inherent in the corner
reflector arrangement and
has also that perfect
“cleanness’ which distin-
guishes the Davey cabinets.
It is an excellent housing
for any good 12” speaker,
and will produce a remark-
able extension of range used
with a 10” or 8” speaker.
Dimensions: 36" X 16” x 16”.
Veneered and finished to
customer’s choice.

E-M G

HANDMADE GRAMOPHONESLTD.

6 Newman Street, W.I.
MUSeum 9971.
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sound

techniqgue

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

“Radiospares
delivered absolutely “by return’®

components are
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Technical Ceramics Limited, Wood Burcote Way, Towcester, Northants
Telephone Towcester 312
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| ; TRIC LTD
T — °
95, COBBOLD ROAD, LONDON, N.W.10
FAMOUS MICROPHONES ¢ ;
T Willesden 2116

Model 840A ilfustrated
Cash Prices and Statutory Terms

Cash 8 Monthly
Price Deposit Payments of
.£31 18 0 £3 14 6 £3114 6
.. £34 16 0 €4 1 6 €4 1 6
.. £55 .0 0 €6 8 4 €6 8 4
.. €78 0 0 £9 2 0 £ 2 0
00 £12 16 8 £12 16 8

[ ] £l4 0 0 £l14 0 ©

120
e If paid in 6 months by Bankers® order,
Carriage paid per pas;enger train.
Model 840A is for A.C. or D.C, 110/250 v.; 750 and 680X 110/240 v.
A.C. These sets are the choice of the dlscermng p-ofessional and
amateur users. Descriptive literature gladly forwarded.
Latest EDDYSTONE Component Catalogue I/-.

The
Eddystone
Specialists

SERVICES LTD.

LIVERPOOL,
ESTAB.

4
1935

55 COUNTY ROAD,
Telephone: AINTREE 1445
CALL US ON TELEX. 62-244.

The Manning-Carr P.530
/_ \

MINIATURE

In dust-proof heavy gauge anodised
aluminium can mounted on BYA
base for plugging in.
(P53 original open non-plugging
version still available.)
P53C BIASSED TO EITHER SIDE
PS7C/CS CENTRE STABLE

ALL TYPES FITTED WIT
PLATINUM CONTACTS WHERE SPECIFIED

Data—n sensitiviey of 25 milli-wases
and capable of handling mains voltage on
the contacts with alternating currents up
to 0.25 amps. Being polarised they have
the advantage that the armature contact
on P53 and PS3C models can be blassed to
lock in either directlon by suitable
adjustment of the contact screws which
provides a useful facility where pulse
operation is required, Speed of operat-
fon is high and the Relay will follow
frequencies appreciably higher than
50 c.p.s. Resistance up to 7,000 ohms
which is acceptable for Anode circuits.
Alternatives to specification if required.
Sole Concessionnaires.

Actual
Size

POST OFFICE
" TYPES
3,000 & 600 RELAYS
TO SPECIFICATION
Tropicalising, impregnating

and Services jungle finish if
required. Delivery 3-4 weeks.

Manufacturers to H.M. Govt. Depts. and leading Contractors

L.E.SIMMONDS LTD.

S BYRON ROAD HARROW, MIDDX.

Tel: Harrow 7797/9 Grams : SIMRELAY HARROW
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“F‘ e TV T R SPECIALISTS

50 GOOD Reasons \to\USE "“THE CLASSIC SERVICE"

Every item which we list below is a normal stock item which
we are prepared to pack and despatch to you in any part of
the world. Each item is chosen because we believe it to be

** Quality ”’ product and unless it measures up to our
standards we do not stock it.

In Gt. Britain and N.
sale terms are available with our confi

Ireland full hire

urchase and credit
idential system and

prompt despatch. Credit sale agreements must be cleared

in nine months—all articles advertised can be purchased

on 6 months credit—no extra charge.
!

ltem Make Modal No. Delivery Cash Price Terms C.S.
EKAMOPHONE MOTORS. ALL MAKES IN STOCKDepOSit FRInS
SECTION | £ s d £ s d
Garrard R.C.88 Ex/stack 17 18 8 218 8 9 of 39/-
Plcguar;rsd R.C.98 Exfstock 1917 8 2 40 9 of 44/~
SECTION Il Leak Mark Ii Ex/stock 1316 5 216 5 9 of 29/~
Connoisseur Mark (I Ex/stock 12 9 10 2 910 9 of 27—
Ortofon Type “ A" Exfstock 17 18 | 218 | 9 of 28/~
SECTION I" TUNER UNITS
Leak Mark il FM  Ex/stock 35 10 0 317 9 9 of 77/4
Quad Mark Il FM  6-12weeks 30 9 0O 37 4 9 of 66/10
Rogers FM Unit Ex/stock 24 17 0 214 8 9 of 54/8
AMII’\I:ESIIENRE FM 61 Exfstock 22 § O 2 8 6 9 of 48/6
SECTION IV Armstrong AlO Ex/stock 32 10 0 311 6 9 of 71/6
Rogers Junior Exfstock 26 0 0 217 2 9 of 57/2
Leak TL.12A Ex/stock 32 11 0O 301 7 9 of 71/7
LOLIfDSPEAKER Jhﬁg Ex/stock 43 2 0 414 9 9 of 94/9
SECTION V Wharfedale Super 3 Ex/stock 619 6 — —
Wharfedale Super 8 Ex/stock 619 6 _ —
Wharfedale Super
12/CS/AL Ex}stock 17 10.0 1 18 6 9 of 38/6
Wharfedale W.15 ES Ex/stock 17 10 © 118 6 9 of 38/6
Goodmans Trebax Ex/stock 5 9 3 _ —
COMPLETE LOUDSPEAKER AbSErBLIES. * - -
P| SSEMBLIE!
SECTION VI Lowther Acoustica  Ex/stock 37 16 0 4 3 1 9 of 83/1
Lowther TP.I. Ex/stock 96 0 O {220 1 I | 9 of 211/t
Tannoy Canterbury Ex/stock 57 15 0 6 7 0 9 of 127/~
Tannoy York Ex/stock 75 0 0 8 50 9 of 165/~
Tannoy G.R.F. Exjstock 122 0 0 i3 8 4 9 of 268/4
Tannoy Autograph 6/8 weeks 165 0 0 18 3 0 9 of 363/[—
TAPvae[s;éee(KS - Exfstock 169 0 O 1811 9 9 of 371/9
0 .
SECTION V" = Truvox Mark Il Ex/stock 23 2 O 210 9 9 of 50/~
' Wearite Stereo Ex/works
4/6 weeks 47 10 0 5 4 6 9 of 104/6
Collaro Mark It Ex/stock 23 2 0 210 9 9 of 50/9
Wearite Modei 2A°  Ex/stock 35 0 O 317 0 9 of 77/~
Wearite Model 2B Ex/stock 40 0 O 4 8 0 9 of 88/~
Wearite Model 2C  Ex/stock 45 0 0 419 0 9 of 99/-
EMI. Stereo Deck
COMPISTE EC;&%%L‘{m: Ex/stock 122 17 0 1310 3 9 of 270/3
P
SECTION VI” Elizabethan '56 Ex/stock 5412 0 6 0 | 9 of 120/1
Elizabethan ’57 Exfstock 68 5 0 710 1 9 of 150/1
Grundig TK5 Ex/stock 54 12 0 6 0 1 9 of 130/I
" Grundig TK8 Ex/stock 75 12 0O 8 6 3 9 of 166/3
Grundig TK820 Ex/stock 99 15,0 1019 5 9 of 219/5
Ferrograph 3/AN 4/6 weeks 79 16 0 815 6 9 of 175/6
CABl:Ielrirg%?ph 3/AN/H 4/6 weeks 94 10 O 10 710 9 of 207/ 10
SECTION IX Heals Z
Console Exfstock 30 0 O 3 60 9 of 66/-
Leak Con-
temporary 4/6 weeks 22 |5 0 210 0 9 of 50/-
Classic Functional Ex/stock 14 14 O 1 12 4 9 of 32}4
Classic Contemporary S/U Ex/stock 18 18 0 2 1 6 9 of 41/6
Classic Contemporary DU Exfstock 28 7 0 3 20 9 of 62/~

Full mail order and export facilities.

Telephone
ADDiscombe 6061/2

(6 MONTHS CREDIT NO EXTRA CHARGES.

WHAT A SELECTION!

Full facilities for comparative demonstrations and free technical advice.
Wide range of cabinets from the simplest to the best. Come to the Hi/Fi Pioneers

CLASSIC BLEGTRICAL

COMPANY LIMITED

352/36¢4 LOWER ADDISCOMBE ROAD, CROYDON, SURREY
Bus services 59a, 54, 12 and Green Line 725. Nearast Stns.: Woodside, Addiscomba, E. Croydon

Terms H.P.
Deposit Payments
£ s d.

9 00 12 of 14/9
10 0 0 12 of 20/~
700 12 of 14/8
6 55 12 of 1 1/8
819 6 12 of 10/}
1715 4 12 of 33/3
i5 5 1| 12 of 28/6
2 9 2 12 of 23/3
I o6 12 of 20/8
i6 5 8 12 of 30/5
13 0 6 12 of 24/4
16 5 8 12 of 30/6
21 10 9 12 of 40/4
8 I5 11 12 of 16/4
8 I5 H 12 of 16/4
18 18 0 12 of 35/5
48 0 0 12 of 90/-
28 17 6 12 of 54/}
3710 9 12 of 70/3
61l 0 6 12 of 114/4
8210 3 12 of 154/8
84 10 9 12 of 159/i0
it 9 12 of 21/7
2315 0 12 of 44/7
119 12 of 217
17 10 9 12 of 32/9
20 0 0 12 of 37/6
2210 3 12 of 42/2
6l 8 6 12 of 115/2
27 6 2 12 of 51/2
34 30 12 of 63/1
27-6 2 12 of 51/2
37 16 5 12 of 70/10
4917 S 12 of 93/6
3918 9 12 of 74/9
47 5 2 12 of 887
15 00 12 of 28/6
It 7 6 12 of 22/3
7 7 0 ' 12of 15/-
9 9 0 12 of 19/3
14 4 6 12 of 27/-

BANKERS’ ORDER or 6

Export

Price

£ s
12 18
14 6

®o
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37

57
75
122
165
169

23
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CHEQUES WITH ORDER)

Telegrams

0000000 © 00000 ©O 0000000 OwWwOoOo OO 0000 ©CooOo oo °°.°'

000 ©

Classifi, Croydon, Surrey
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Telephone :

AMPHENOL
Invite enquiries for engineering data and
details of the availability of the well
known range of *“ AMPHENOL " products

AMPHENOL (Great Britain) LTD.

Ormond House, 26127, Boswell Street, London, W.C.I
CHAncery 8956

(Great Britain) LTD.

NOW —the easy way to buy your Test Set

SERIES 100
PORTABLE TEST SET

New easy terms for purchase of the superb
M.LP. Series 100 Test Set are offered by
the makers. These terms are as follows:—

Cash price £12/7/6

or deposit 47/6 ard six monthly instal-
ments of 36/-.

Other  credit  terms from the following
supplicrs:—

HOME RADIO (MITCHAM) LTD. 21 rangss A.C/D.C.
187 London Road, Mitcham, Surrey 100 microamps—1,009
FRITH RADIOCRAFT LIMITED volts
69-71 Church Gate, Leicester 10,000 ohms per volt.

SEND THIS 'COUPON FOR FULL DETAILS WITHOUT OBLIGATION

Series 10D,

} To: MEASURING INSTRUMENTS (PULLIN) LTD. _]
Electrin Wor s, Winchester Street, Acton, W.3 I

| Pleasc send illustrated leafle o the M.I.P, series 103 Test Set. together with I
| detai s of the new easy avments scheme. I

| NAMZ ..o e D . . |

| ADDRESS

WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET
LONDON, W.1

Telephone: GERrard 0522 Cables: Valvexpor
for immediate response Telex London 8752

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

v ADIo ™

R
WALRAD
w. TUBE
AND INVITE ENQUIRIES FROM BUYING

AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY
TUBES
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This is the “SUPER 90”
—MARK 1I

ENORMOUS DEMAND has made it possible to introduce a new
SUPER 90—the MARK Il, add'ng to the present advanced design
these sallent features at no extra cost ..

a new effortless. freedom of transit across
the record is added to TANGENTIAL TRACKING.

ACTION the MARK [ Swiss type bearings of high

precision are self-lubricating.

FORCE even lower vertical force can now be
achieved.

RIGIDITY this is implicit in the design of the new * T~
type pillar.

]l

SIMPLICITY height adjust t k ounting on a
BURNE'JONES & GOMPANY LIMITED :r‘gtctlbfe}u:fmzr:wngg:gg esslm”{;hcny gltselt"

SUNNINGDALE ROAD, CHEAM, SURREY SEE YOUR DEALER TODAY

%-
1 OALE GOODMANS .

Wit FIND Ay
you IN OUR  THESE COLL
¢V 1958 FULLY ILLUSTRATED AR

PHILIPs % CATALOGUE x © © * *

Send coupon and two 3d. stamps R (1) G h

4¢ o)

g 0N

: : RS
SNTAIE R B | % B e SO : R
SCOTCH—B()Y ; Lo\vT“E
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207, EDGWARE ROAD, LONDON, wz Tel: AMB 4033 & PAD 327! RULRIIEILIA LAY o

The PREMIER
THE % RECORD PLAYER
P O RTAUBTLE

MAY BE BUILT FOR Batteries extra.

HT 10/- (Type BI26) or
equivalent.
7 = 7 — LT 1/6 (Type AD 35) or

plus 3/ post & packing. IR

Y Size only 8in. x 8in. x 4jin.

% Weight, including batterles, S54lb.

Y 4 vaives of the economy type.

Y Medium and long wave superhet cir-
cuit

Y% High Q frame aerials.

Y High sensitivity on both wavebands.

Y Prealigned IF ‘transformers.

Y Sin. speaker of the latest type.

* ﬁi\:toma:i: onfoff switch operated by
Iid.

Y% Designed in our own laboratory.

% Backed by an up-to-date Technical
Information Dept.

] *dcezril:g:rlents available separately if SAIRERET £9 19 6
Y Simple to construct, using normal TOGETHER FOR

soldering methods. ONL plus 5/- packing &
Y Instruction book /6. postage.

Mains unit now available for only 37/6 plus 2/- pkg. & carr. | Each Unit may be purchased separately as

Send for leaflet. follows:—
= = = Cabinet and fi 13 x 11 x
STIRLING VHF/FM TUNER UNIT | e oo ] | oy roon and fuwn (slze 132 % ol
A cleverly designed Unit suitable for installation DITIONED TUBES WHEN 1 Valvc Amplifier ................ £2/l9/6
either in existing equipment or as an external THESE FULLY GUARANTEED WIDE 7 X 4din. Elliptical Speaker.......... £1/1/6

ANGLE TUBES ARE AVAILABLE?
THE LATEST TYPE 17in. RECTANGU-
LAR TUBE AT £17 (INCL. TAX), POST
AND PACKING 2t/- EXTRA. ALSO 1din.
RECTANGULAR TUBE TYPE 14LPA
£13/19/6 (INCL. TAX) PACKING AND
CARRIAGE 15/- EXTRA.

B.S.R. TU8 Turntable and Pickup.. £3/19, 6
This can also be supplied complete with
Latest Collaro 4-speed Junior Turntable
and Pickup for only £10/12/6 plus 5/- pack-
ing and postage.
If any of the individual items are purchased
kmdl add the postage as follows: Cabinet 3/-,
er and Speaker 3/-, Turntable 2/6.

Build the NEW
““MAYFAIR”’ TELEVISOR

which gives complete SAFETY to the
constructor !

Unit. = Completely self contained with its

own gower supply. The latest type permeability
circuit is used , tuning drift being negli-

glble Size 7} x 7} x 2iin, Cash Price

£13/13/-. Postage and packing 2/6 extra.

Cr. Terms £1/15/- deposit and 8 monthly

p?y;l;cms of £1/13/6. Plus postage and packing
6.

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. & LT.A. DESIGN

e £33 - 7 - 11

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 14in., 16in. and 17in. tubes.
PRICE £14/14/-. H.P. Terms: Deposit £7/7/6 and 9 monthly payments of 18/6.
CONSOLE CABINETS. Half-door £12/12/-. H.P. Terms: Deposit £6/6/
and 8 monthly payments of 18/3. On above cabinets add 21/- for pkg. and carr.

PLEASE ADDRESS ALL MAIL ORDER ENQUIRIES TOQ
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W.l. Tel: MUSeum 3451

Build this New
TAPE RECORDER KIT

Why
not
make
the
best !

M ULLARD
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 hammer finished. May be pur-
chased for £12/12/- plus pkg. and post 7/6.
This version complete and lesled £15/15/-.
Or pre-amplifier and tone control in a separate
unit £14/14/- plus pkg. and post 7/6.

for only
£38.15.0

£18/10/-

rises:
VI Deck
Premier Tape Amplifier complete with separate

This Kit comg
2-speed lane Mi

plug-in-type power pack ........ 14/
7 X 4 Elliptical Speaker

De-luxe Cabinet with gilt fittings and deta
eIl ST 5 8 o oo o0 AnaNOEED00 4/19/6
Reel of Scotch Boy 1,200ft. Tape and empty
Spool 11/6
Latest Type ACOS microphone .. £2/ 15/=
All the above sections can be purchased

separately.

o/-
1/6

The New De-Luxe
TAPE RECORDER TR3

PREMIER RADIO CO.

HAVE OPENED A BRANCH IN THE
MIDDLE OF THE WEST END AT

for £6/5/- DEPOSIT
AND 8 MONTH-
LY PAYMENTS of
£5/17/11 OR CASH
45 gns. plus 21/- post
& pkg.

The best Hi-Fi Showroom in the district!

TEL: MUSEUM 3451

_
z
,

N

777

&

COMPACT GRAM
AMPLIFIER

Complete ready to connect
to any type of Pick-up and
Bpeaker (3 ohms) A.C.
Mains  200/250 v.
Volume ard ‘*one
control fitted with
| knobs. Overall size
5P 7fin. long x 3tin
wide x 2§in. high.
:19:6

Plus packing and postage
2/8.

ROAD

Case finished in Red and Cream with Gilt

styling and fittings. Size 184 x 15 X 9in. For

A.C. mains 200/250 v. 50 cycles. Complete

with tape and latest Acos microphone 2-speed

twin track giving 1 or 2 hours recordin res-

fecuvely, incorporating a 10 X 6in. hig
dspeaker.

THE PREMIER 2-valve
Printed  Circuit 3-Watt
Gram Amplifier using a
Mullard UY85 and a Mul-
lard UCLS83. eci:plxed
completely assembl and
tested for only £3/5/6 plus
2/6 packing and postage.

WW) 207

Buftable speaker 7 x4in, *©
elliptical 21/10.

(Dept. EDGWARE

23 TOTTENHAM COURT RD.

(2 Mins. from Tottenham Court. Rd. Underground Stn.)

|GABINETS— PORTABLE

MODEL PC/2
Grey Lizard Rexine
covered ......
Overall dimensions
15in. X 13iin. X
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

14in. X 7%in.
MODEL PC/3
Grey Lizard Rexine covered

/=

%26
Overall dimensions 16§in. X 144in. X Llin.

Clearance under lid when closed 3;(
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 OC70 Type

CONTINENTAL STYLE CABINET

Dark Piano fin-
ished with gold
and black styling,
overall size 39in
long. 32%in. high,
16in. deep. Two
sliding doors,
concealing on
the left a black
panel 18in, X
20}in. finished in
medium mahog-
any, and on the
right a detachable board 12}in. X 18%in. and a
shelf which may be used for recoré storage.
Cash_Price 18 gns., plus 25/- pkg. and carr
Credit Terms: De oslt £2/18/- g 8 monthly
payments of £2/6/-.
The new Spencer-West Band Three con-
verter is now available at £6/5/- plus pkg. and
post
Spencer-West Pattern Unit 25/« lus lé‘
pkg. and post, For elimination of
PREMIER
BUREAU

interference or I.T.
DE LUXE

A superb cabinet
in finely figured
walnut veneer. In-
terior light syca-
more with rexine
matching lining.
Overall” dxmer}x);
sions: 33in,

34in. long, ll;lism‘
deep. Uncut control panel on right-hand side
approximately 16in. x 10}in,, uncut base-
board on left-hand side liim long, 13}in.
deep. Two full size felt-lined storage cup-
boards in the lower part of the cabinet.

Cash Price ......cce00vueceeesuss 16} 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 com-
ponents by all leading manufacturers.

LONDON W.2.




The latest

COLLARO

4 speed single player
unit complete with pick-
up and turnover car-
tridge £4/12/6
plus 2/6 pkg. and carr.

THE MERCURY SWITCHED

F.M. TUNER
BY JASON

5 VALVES
FOSTER-SEELEY
DISCRIMINATOR

Complete set of parts plus 2/6
can be purchased for £9 19 6 peD.
All the components can be purchased separately.
The main components are as follows:—

(TP g 00-0 00000 0'0:0 0 0 GOGO002 0000 6/6
2 side panels, pair ..........000000. 3/-
Prefabricated fronf-end completely wxred
and tested with IEF80 and IECF 8

B TF51) “50 806t o000 o b dBO00 £6/5l-
DiSCIiMINAOL .+« s vv v easroncsovaneena 11/6
2 L.F. Transformers at 5/9 each ...... 11/6
Complete instruction book .......... 2/-

POCKET VOLT TEST METERS
Two ranges, D.C. 0-250 v., 0-25 v., complete
wnh leads in canvas case. In leather case 1/6

Plus 2/6 post and packing, 1 2/ 6
15 amp M/C 2}in. Round Charging Meter,
price 8/6, plus 1/- p.

1 m/A M/C 2}in. Round. Price 21/6, plus 1/-
p. & p. 3

2.-VOLT I6AH BAKELITE CASED

ACCUMULATOR

By Oldham, Dagenite, Exxde New and un-
used, unspillable. 7% X% X 2,

Price 6/6 plus 1/6 post and packing.

B.S.R. TU8 3-speed Record Player with
Pick-up £3/19/6

Introducing—

LORENZ MODEL
PL 562

4-speed gram. motor. &

Price £3.13.6

THE STAAR “GALAXY

4-speed mixture Auto-changer. Finger-tip
stop, start and speed change control. Size
10tin, x 12%in. A.C. mains 110-250 v. Price
£9/lS/- plus 4/6 pkg. and carr.

Credit Terms £1/15/- and 8 monthly payments
of £1/5/9. o

COLLARO R.C.456

4.SPEED AUTOCHANGER

Designed to play 12in., 10in. and 7in. Records
intermixed in any order at 16, 33}, 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, £9/15/- plus packing
ani postage 5/-. Deposit 25/- and 8 monthly
payments of 25/9.

WIRELESS WORLD

YOU'LL DO BETTER WITH PREMIER

2-BAND TRF RECEIVER MAY
BE BUILT FOR £5.15.0
plus pkg. & post 3/-
3 - BAND SUPERHET
RECE.VER
MAY BE Plus 3/-

BUILT FOR £7 - 19 . 6 Pkg. & Postage

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in, X
64in. X 5iin. in either walnut o1 ivory bakelite
or wood. Individual instruction books 1/-
each, post free.

THE JASON ‘‘ARGONAUT”
MW/FM DESIGN

Y All Premier components are designer approved

ALL components to build the complete
Receiver, including output stage, may be
purchased for £15/5/-, or all components less
output stage but including Power Supply. for
£13/19/6, plus packing and postage 3/6 on each,

OF LHE 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 o
£1/0/11.  Packing
and Carr. 7/6. This
chassis has 8 valves and covers short, medium
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 % 5%in.

Build the
ONEVALVE BATTERY RECEIVER

AS SHOWN ON B.B.C. T.V.
This Receiver contains a DAF96 valve
and a pair of 4,000 ochm headphones
and is powered by a combined 674 and
1} volt battery.

Price complete with headphones and
including battery ., ........
Send for free diagram.

TERMS OF BUSINESS
Cash with order or C.0.0. over £1.  Pleass add 1/- for Post
Orders under 10j-. 1/6 umder 40/  Unless olherwise stated,

FEBRUARY, 1958
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Introducmg the

PHONOTRIX

BATTERY TRANSISTOR MINIATURE
TAPE RECORDER

supplied pl with Mi

er, operates on 4
U2 Torch battenies, weighs only 4 Ib.
and plays for 30 minutes. Size 6} X
43 X 3%in. 26 gns complele plus 5/-
Retail Price * pkg. and post.
OR on Credit Terms: Deposit £3/8/-
and 8 monthly repayments of £3/10/-,

IT WILL PAY YOU TO VISIT OUR
NEW Hi-FI DEMONSTRATION ROOM

*

THE NEW T3L
FM TUNER HIGH
STABILITY MODEL
6 valves including Magic Eye and Power Su
using the latest type Gorler permeability 6?
complete with first audio stage and preset output
volume control. Maximum radiation less

10 microvolts per metre. Sensitivity better than
.5 microvolts. Cash price £17/10/-
or Credit Terms; De;
payments of £2/3/2.
5/- extra.

(inclusive)
it £2/10/- and 8 monthly
Postage and packing

8 WATT AMPLIFIER

This design includes
B 5 miniature valves of
the latest es, an
Ultralinear
Output Trans-
former suitable
for Speakers of
3 and 15 ohms,
and a very at-
tractive perspex
fmnt pane! with gold
lettering, complete set
ge and packing 5/- extra.

of parts £8/8/- Posta
Or £10/19/6 built an

4 WATT AMPLIFIER

MAY BE Plus 2/8
RUILT FOR £4 - 10 . 0 Pkg. & Pg:héa
Instruction Book 1/- post free.

A steel case i3 now available, complete with
engraved panel, for 15/6 extra. The amplifier
may be supplled complete for £5/5/= plus pkg.
and post 3/6, o1 fitted in case at £6 plus pkg,
and post 3/6. Engraved panel 3/6. Post free,

PREMIER RADIO CO. (Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel: AMBassador 4033
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INPUT

i

Cascade-Balance
Amplifier

Part 1 of an article * New Types of D.C. Amplifier * in the January
issue of ELEcTRONIC AND RaDI0 ENGINEER describes an amplifier
with a response from zero frequency to 25 kefs. It embodies
a new method of drift correction which enables a drift of less than
1001V referred to the input to be obtained for slow mains-voltage
changes of 4+ 109,. This is for a gain of 1,000 times and at an
output impedance of 20Q. y

Original articles by leading authorities are a prominent feature
of ELECTRONIC & R4DIO ENGINEER. Regular readership will keep
you in constant touch with progress in the entire field of electronics,
radio and television.

95

OUTPUT

ARTICLES

IN THE

FEBRUARY ISSUE
WILL INCLUDE . . .

TOTAL DIFFERENTIAL FEEDBACK.
An amplifier has two channels with a special
feedback system which enables the amount
of feedback to be greatly increased without
affecting the stability margin. It is ar-
ranged so that a failure in one channel
enables the amplifier to continue operating,
but at an increased distortion level.

FOSTER-SEELEY DISCRIMINATOR.
An analysis i8 given of the essential
characteristics of this well-known f.m.
discriminator and the optimum relation
between tbe circuit elements are derived.

ALSO

The unique monthly Abstracts and Refer-
ences feature compiled by the Radio Re-
search Organization of the Department
of Scientific and Industrial Research.

ELECTRONIC &

POST THIS COUPON TODAY RADIO ENGINEER

._

TO : ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET LONDON, S.E |

[NV 3 oo ooetarnon-asooacacn

Please enter my name as a subscriber to :~—

C DIO ENGINEER for 12 months
T b ADDRESS........ Bhoaoaoc

commencing with th. February issue. 1 enclose remitiance
£2 95. (U.S.A. and Canada $7.50).

ORDERS CAN ALSO BE PLACED THROUGH ANY

NEWSAGENT " ATE
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MAKE CERTAIN OF

o ( S
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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 Moparch helps to build the reliability of
your product—investigate it without delay.

ce. MAKE CERTAIN OF THE

. Also available 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,

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS.
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Transistor

This circuit indicates the use of Mullard. r.f. transistors,
types OC44 and OC45—in the frequency multiplying and
i f? amplifying stages of an all-transistor portable radio
receiver.
types of application they have in this circuit.
used as a self-oscillating mixer and each OC45 functions as
an i.f. amplifier.

These transistors are intended primarily for the
The OC44 is

Frequency Chanzer—0044

The input signal for the self-oscillating mixer stage is taken
from the aerial coupling coil (by way of the selector switch)
to the base—the most sensitive input point—of the OC44.
Oscillator feedback is taken from the collector of the
transistor to the emitter through low-impedance windings
on the oscillator coil.

The oscillator tuned circuit is similar to the types used in
valve receivers, since the reflected capacitance from the
transistor is very small (about 1pF). The Q of the oscillator
coil is somewhat higher than in valve receivers, however, to
allow for transistor damping. A shaped oscillator section
in the tuning capacitor is- used to obtain correct tracking
of the aerial and oscillator circuits. The value of tuning
capacitance is not critical, although it must be sufficient
to provide the desired frequency coverage. The values of
capacitance chosen are 175pF and 123pF for the aerial and
oscillator sections respectively, and a screen is provided
between the sections to reduce any stray capacitance between
them.

To ensure that the oscillator starts easily, the OC44 is
biased initially for Class A operation with the normal
stabilisation circuit. However, as the amplitude of oscilla-
tion increases, rectification of the oscillator voltage at the
emitter causes a steady voltage to be developed across the

" ndings
Circuit Ref | Coil PinNos | No of Turns
1= 125

2 -

WI:ELESS WORLD

W

RF. Stages for Portahle Receivers

Frrruary, 1958

resistance and bypass capacitance in the emitter circuit.
This voltage tends to bias the transistor into Class B opera-
tion, and also stabilises the amplitude of oscillation. At the
same time, this voltage increases the quiescent current taken
by the transistor.

A minimum level of noise is achieved when the direct
emitter current in the frequency changer is about 0.25mA.
In addition, the fall in gain and the phase shift in the OC44

- (up to the maximum oscillator frequency of 2.07Mc/s) are

small with this value of current. Furthermore, the effect
of spreads in the h.f. performance of the transistor is also
small. Consequently this value of 0.25mA (it. rises to
0.3mA when the oscillator is functxomng) has been chosen
for the emitter current of the OC44.

I.F. Amplifier—0C45

The internal feedback which can appear in a transistor
used for h.f. amplification can complicate the design of an
i.f. stage. This feedback can produce oscillation in the
same way that oscillation is caused by the anode-to-grid
capacitance of a triode used as a tuned amplifier. Even if
oscillation does not occur, this feedback can cause serious
distortion of the frequency response of the amplifier, so it is
obvious.y desirable to neutralise it in some way.

It is possible to achieve neutralisation by introducing an
external feedback path containing suitably chosen values of
resistance and capacitance, When both the purely resistive
and the reactive elements of the internal feedback path have
been neutralised completely, the result is known as
unilateralisation. With unilateralised stages, thé design of
the amplifier becomes relatively straightforward.

The if. amplifier consists of two OC45 transistors each
connected in unilateralised grounded-emitter stages. The
external feedback
components are the
two resistors (1.2

AL ]

T4

Vot
i
>

s

_ oy
ao:

Frerroncube Aeriol Rod FX1268

and 3.9kQ) and the
two capacitors (56
and 18pF) drawn
above the supply
line in the circuit.
The power gain of
the first stage of the
if., amplifier is
31.2dB when there
is no a.g.c. action in
the circuit, and that
of the second stage
is 34dB, Neither
of the values of gain
- exceeds a quarter of
the loop gain neces-

sary to produce
oscillation when the
feedback capacitors
are at the extreme of

the tolerance range,
and consequently
the stability of the

amplifier is high.

8 R T.5.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., MULLARD HOUSE, TORRINéTON PLACE, LONDON, W.C.1

MVM386
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New bumper edliion

of the

BRIMAR

RADIO VALVE & TELETUBE

MANUAL

l\ 336 pages

A N
\ covering:

VALVE AND
TELETUBE DATA

SPECIAL COMPONENTS

® Summary of Current Types and Brimistors. AND CIRCUITRY
for New Equipment. @ Circuit Section modernised
©® Valve ratings and base con and gr eatly increased to in-
nection sI of nearily 300 valve clude Transistor Circuits.
an d Teletubes cluding the .
Brimar “ T * Range ofSpcaI ‘IRa'dloEg ||||||| ngIo;n ulae.
Quality Valves and S.T.C. e ormation on Band |, 2 and 3
Special Valves. and  Amateur Transmittin
& Informati on on S nterce! Sele- Wavebands.
nium Rectifiers including con- ® Brimarize Section and up-to N
tact cooled :,p and on date Substitution List of T‘O
ermanium Diodes, Transis- American Types ED\
tors, High Grade Resistors @ Equivalents to CV Nos.

NO.7

SEND FOR YOUR COPY TO:

The Publicity Department

PSRN
Srandard Telephones and Cables Limired

FOOTSCRAY - SIDCUP - KENT * FOOtscray 3333
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‘You have

‘It’s hi-time a good point

there’

| had a new one’

SAPPHIRE STYLUS

5J4-1 -

’a
1
{
i

for micragroove records
33§ and 45 rpm

: 500 INDIVIDUALLY TESTED AT
L 500 TIMES MAGNIFICATION

l ¥

We are jolly good cartridges, we Acos Series 65.
Type 65-3 is good and strong—good performance and strong output.*
Type 65-1 is as hi-class a turn-over cartridge as ever turned-over.*
But even we can’t give you our best if you let us go rubbing along on a worn point.
If you use sapphire, please give us a new Acos x500 stylus
at least every 50 hours of playing, and we’ll look after your sound and your records.

Diamond styli, of course, last very much longer.

* Outputs: Type 65-1, 0.15 V; Type 65-3, 1.0 V, at 1 cmy/sec velocity, 1,000 ¢/s

o.@-@_@-s-o ARE DOING THINGS IN STYLI

COSMOCORD LTD. WALTHAM CROSS HERTS. TEL: WALTHAM CROSS 5206 (London subscribers please dial WA4 5206)
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PRINTED CIRCUITS

A few months ago, we were
called to task because one of our
distribution amplifiers was not
performing as well as was ex-
pected. The matter was investi-
gated; the amplifier was tested,
on its own and appeared to be
up to specification. When the
installation was examined it was
found that a diplexer not of our
design was in the circuit. When
this was replaced by one of ours,
the efficiency of the installation
was normal.

The point of this factual story
is that the dealer blamed the
printed circuit diplexer and im-
plied that all printed Ccircuit
“jobs >’ were alike. Now that
was most unfair; printed circuit
techniques are here to stay, and
if properly handled, the diplexer
equipment or what-have-you is
just as good as the circuit designer
has made it.

KEEP ON PROBING

Recently we had some inter-
esting work to do on a television
installation in a particularly tricky
area about twenty-four miles from
the transmitter, but low lying
in relation to the surrounding
country. The mast was a remark-
ably useful “ home-made” one
capable of being raised or lowered
vertically, and of being rotated.
At the top was a band I and a
double 6 band III. The band
III picture was not as good as it
should have been, and we decided
to carry out an investigation
which, incidentally, was carefully
followed by a prominent senior
engineer specialising in electronics.

As a first test, a six element
band IIT array was clamped to

“BELLING LEE” NOTES

the mast about six feet above the
roof, as a reference. The resulting
signal was better than that from
the double six at the mast head.
Then, as a matter of interest, the
lower six was raised while we
were able to look at the picture.
As the distance from the roof
increased, the picture changed
from good to bad. Going through
various stages, the picture would
tear, then it would get better,
further up two or three ghosts
would appear, then it would
tear 2gain and so on.

The double six was rotated
through 360° without much effect,
as reflections came in from all
around. The single six was
directional. There was more
than enough signal, but there
were still ghosts. We then tried
a double three about 20 feet
above the roof, this got rid of
the ghosts and left us with ample
signal.

We would like to have tried
further positions, but the light
was failing, we were far from
home and everybody was satis-
fied.

The lesson to be learnt from
all this is that in a difficult loca-
tion, best results cannot be ex-
pected just by putting up the
biggest aerial as high as possible.
The biggest aerial may not be
the best to use, and the site must
be probed for the best signal, and
probed at various heights. Gener-
ally we say go as high as you can,
but this is not an invariable rule.
There is the site at Hebden Bridge,
12 miles from Holme Moss, where
the only signal was from a *“ Doo-
rod ” in the celiar, but that was
another problem.

Band V Arrays. We are in pro-
duction w th these aer.als and
have supplied tnem to the
B.B.C. and other author ties.
Write to us if you are .nterested.
Advertisement of
BELLING & LEE LTD,

Gt. Cambridge Rd Entield, Middx,
Written 9th December, 1957

BELLING & LEE LTD

GREAT CAMBRIDGE RD.. !Nfl[lbt MIDDX., ENGLAND]
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“BELLING-LEE”
INTERFERENCE
FILTERS

L.1314. For 2-core cables, 2 amp.
250 v. A.C./D.C. This new small flex
lead filter is designed for the suppression
of interference at band I television fre-
quencies only, and is for insertion in the
flex lead within 6in. of the motor of
an appliance. This is the most conveni-
ent form of filter which can be readily
installed and is complete with terminals;
cord grips, etc.

L.799.  (2- or 3-core) 2 amp. 250 v.
A.C./D.C. Inductor and capacitor filter
effective at band I television frequencies
and short and medium wavebands. This is
a filter designed for connection in the lead
of domestic electrical equipment such as
hair dryers, vacuum cleaners, sewing
machine motors, electric fans, etc., and to
be truly effective must be fitted within
6in. of the connections of the motor in
the appliance.

L.1334. 2 Amp. This very small inductor
is essential for the filtering of interference
on band III, and is individually tuned
for use on band 1. It must be fitted inside
the casing of the appliance. When dealing
with these very high frequencies, it is
generally quite useless to attempt filter-
ing in the flex lead, as the odd 6in.
of lead together with the overall dimen-
sions of the appliance is an appreciable
factor of the wavelengths and the whole
acts as a radiator of interference.

Telephone: Enfield 3322 - Telegrams: Radiobel, Enfleld
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CAREER - HOBBY

OR NEW INTEREST
Factories
at Hayes, England.
PERSONAL & INDIVIDUAL HOME TRAINING IN—

Accountancy Commercial Subjects Heating & Ventilating Photography Secretaryship
Advertising Commercial Art Eng. P.M.G. Cert. Servo Mechanisms
Aeronautical Eng. Computers HighSpeed OilEngines Police Shorthand & Typing
A.R.B. Licences Customs Officer Industrial Admin. Production Eng. Short Story Writing
Art (Fashion, lllustrat- Draughtsmanship Jig & Tool Design Production Planning Short Wave Radio

ing, Humorous) Economics Journalism Radar Sound Recording
Automobile Eng. Electrical Eng. Languages Radio Telecommunications
Banking Electrical Installations Management Radio Amateurs Television
Book-keeping Electronics Maintenance Eng. (C & G) Licence Time & Motion Study
Building Electronic Mathematics Radio & Television Tracing
Business Management Draughtsmanship M.C.A. Licences Servicing Transistors
Carpentry Eng. Drawing Mechanical Eng. Refrigeration Welding
Chemistry Export Metallurgy Sales Management Workshop Practice
City & Guilds Exams. General Certificate Motor Eng. Sanitary Eng. Works Management
Civil Service of Education Painting & Decorating Salesmanship and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.H. & V.E,, A.MS.E,,
A.M.Brit.l.R.E., A.M.l.Mech.E.,, AM.LLE.D., A.M.LM.L, A.F.R.Ae.S, A.M.LP.E, AM.LILA,,
A.C.C.A., A.C.I.S,, A.C.C.S,, A.C.W.A, City & Guilds Examinations, R.T.E.B. Serv. Cer:s..
R.S.A. Certificates, etc.

Courses with PRACTIGAL EQUIPMENT
in RADIO - TELEVISION - MECHANICS
CHEMISTRY-ELECTRICITY -DRAUGHTSMANSHIP
PHOTOGRAPHY, ETC., ETC. | oo o0 g,

15/- PER MONTH '
POST THIS COUPON TODAY

: To—E.M.L INSTITUTES, Dept. 127K, London, W.4.

: NAME o

B AoDRESS... ... - 1! (I_u "deruw)

1

|

T I | am interested in the followi:lg subiéct(s) w;th/thho:t ;quipme;;i CBZI:AoPgK

IC 106

The ondy FAome Study Cotlege rur. Gy a Wordd-miale industreial orqardsatiorn
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AN OUTSTANDING
0SGILLOSCOPE

from the E.M.l. Range

TYPE WM2
(complete with plug-in pre-amplifier)

A versatile wideband oscilloscope well suited
to a variety of applications—such as produc-
tion testing, single shot photography and
design and maintenance work on radar,
television and computers.

@ Direct time and voltage
measurement with 29, accuracy

® Differential inputs
@ Built-in signal delay
® Bandwidth DC to 12 Mc/s

® Y sensitivity at full bandwidth
100 mV/cm

® Maximum Y sensitivity 3 mV/cm
® Maximum sweep speed 40 cm/uS

® EHT 6 kV on 5" CRT

TYPE WM2

IMMEDIATE DELIVERY

Price £ 2 8 5 (Plug-in pre-amplifier £75)

If you would like further information,
please telephone or write to;—

E.M.l. ELECTRONICS LTD.

(INSTRUMENT DIVISION) - HAYES - MIDDLESEX + Telephone SOUthall 2468 Ext, 1071 & 655
EEI28
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The first

frequency

changer valve

specially
designed for

printed circuit

turret tuners

WIRELESS WORLD FEBRUARY, 1958

The use of printed circuits in television turret
tuners offers attractive advantages both from
the quality and performance of the product
and the reproducibility of performance.
Printed circuits, however, limit the scope of
wiring connections mainly to two dimensions
instead of the three dimensional freedom of
normal wiring and the existing connections
of frequency changer valves are not very
suitable for use with the existing cascodes.

In order to realise the expected improvement
in performance both the basing connections
of the pins and the internal connections in the
valve have to be optimised. The new
Ediswan Mazda 30C13 has been specially
designed to overcome these problems and
give improved performance in gain and
stability, particularly in Band III.

Samples and preliminary technical information
on the 30C13 will be available at an early
date to Set makers only. Our Application

.Laboratories will be pleased to discuss

your problems.

EDISWAN

MAZDA

valves and
cathode ray tubes

SIEMENS EDISON SWAN LTD.
VALVE AND CATHODE RAY TUBE DIVISION
155 CHARING CROSS ROAD - LONDON . W.C.2

An A.E.1. Company
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MARGONI TELEVISION RECORDING EQUIPMENT

TYPE BD679 RECORDING GCHANNEL

T e T ————

lémm film presents a most
economical and flexible means
of recording television pictures
since film costs are low, develop-
ing and printing techniques are
advanced and a wide range of
fine grain film stocks are readily
available, Projection, editing,
viewing, dubbing and handling
are all easily carried out with
standard equipment. The Fast
Pull-down technique presents
great advantages over other
systems of recording on film but
the mechanical difficulties of
moving the film in the short
period of frame blanking have
hitherto prevented the employ-
ment of the technique. These
problems have now been success-
fully overcome by Marconi’s.

%

’
7
7

R

&

s

Features
Exceptionally high picture quality.

P

separate  synchronous

Specially developed gearbox enables Fast Pull-
down technique to be employed. F.P.D.
Mechanism has given over 3,000 hours trouble-
free operation.

Pull-down time adjustable, normally set at 2
milliseconds permitting recording of fully inter-
laced picture. Simple single-lens optical system
avoids loss of contrast.

Sound can be recorded on optical track,

magnetic stripe or
magnetic track.
Conveniently placed input selector switches,
monitor and level controls.  Sound/Vision
cueing device incorporated.

Recording can be made on positive or negative
stock of a wide variety, either direct positive,
direct negative or reversal. Magazines hold
2,400 ft. (2,000 ft. magnetic stripe) or film may
be fed directly into a rapid processor.

MARCONI

COMPLETE SOUND AND TELEVISION BROADCASTING SYSTEMS

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED,

CHELMSFORD, ESSEX, ENGLAND

A

%

LBio
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PERFORMANCE ASSURANCE WITH

COSNSOR

PRINTED CIRCUITS

i
&

@

AN INSTRUMENT RANGE
% IN KIT FORM bl E

Q. Why has Cossor Instruments decided
upon this innovation ?

A. To make available a range of first-class .
' measurmg instruments at a considerable F|
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 i
of Instructions.

A Q. A certain skill must, surely, be required
é 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- I
CUITS which allow no interference with
the layout of critical parts of the circuit.

et

S R

Q. How many Kit instruments are at present
available ?

Model 1071K Double Beam Kit Oscilloscope A. Three. Two Oscilloscopes, a Single-

. 5 Beam and a Double-Beam, and a Valve
List Price £69.0.0. Voltmeter. Others will follow shortly.

Hire Purchase Facilities.

Trade terms on application Q. Could 1 have more information on these

interesting instruments ?
A. With the greatest of pleasure. Just write

00 S SOR 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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Annod nce Evo',: ﬂlwu?urml PTAI-II(.)IVIVI! AY

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.
Instructional lesson

Radio and television courses, with which specially prepared components =~ manuals.
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.

3-stage T.R.F.
circuits.

Courses with Equipment
RADIO - SHORT WAVE RADIO
TELEVISION - MECHANICS
CHEMISTRY - PHOTOGRAPHY
ELEGTRICITY <+ CARPENTRY

ELECTRICAL WIRING
DRAUGHTSMANSHIP -+ ART etec.

| Television
equipment.

2-stage radio
equipment.

5 valve 3-waveband
superhet circuit.

r--- N I S R S N W e e

¥ Fill in for FREE BROCHURE F

E.M:L Factories

Py, SSEEE E.M.1. INSTITUTES, Dept. 127x, London,W.4. ’
. (N T s ot "o o s e A ST 1 SN, =ttt '
Age.. . ... BLOCK -
Address.. ... . (” u"d?r 2|) CAPS l

PLEASE

l 1 am interested in the following subject(s) with/without equ

E M I INSTITUTES I FEB 58 (Ve shall not worry you with personal visits) 1cia7 l

The onty Fome Studly Cotlege reure Gy a Wordd-wide dnaustrial orgasssatior
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Three things you

should know about

EDISMN transistors

MAZDA

More and more
manufacturers are

specifying them.

2 They are available
in a range that covers

numerous applications.

3 Their prices are
competltive.

Your reference files are incomplete

unless they include our latest folder
of Ediswan Mazda PNP Junction Transistor Data.

May we send you a copy ?

SIEMENS EDISON SWANLIMITED

An A.E.l. COMPANY
155 Charing Cross Road, London, W.C.2, and branches

Telephone: GERrard 8660. Telegrams: Sleswan Westcent, London

CRC 15/11



FEBRUARY, 1958

Vstovion

WIRELESS WORLD 109

TAPE RECORDERS
and AMPLIFIERS

% The total hum and noise at 74 inches per second-50-12,000
c.p.s. unweighted is better than 50 dbs.

Y The meter fitted for reading signal leve! will also read
bias voltage“to enable a leve! response to be obtained under
all circumstances. A control is provided for bias adjustment
to compensate low mains or ageing valves.

Y% A lower bias lifts the treble response and increases
distortion. A" high bias attenuates the treble and reduces
distortion. The normal setting is inscribed for each instru-
ment.

% The distortion of the recording amplifier under recording
conditions is too low to be accurately measured and is negli-

gible.

t A heavy mu-meta! shlelded microphone transformer, is
uilt 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 above recorder uses 3 synchronous capstan motor and
for use on 12 volit car battery a 50 ¢/s + | cycle 230 v., 120 w.

power supply unit is available as detailed. below. r The power output is 4 watts heavily damped by negative
- eedback and an oval internal speaker is built in for monitoring
T.R.G.10 MINIATURE AMPLIFIER AND VERSATILE purposes.

PRE-AMPLIFIER. A modern miniature amplifier, measuring
only 44 x 5in. over front panel and pro]ecting 10%in. to the
rear. Uses C core transformer material to obtain low exter-
nal magnetic field and has less than 0.194 harmonic distor-
tion at |0 watts output. The amplifier response is level
15 ¢fs. to 50,000 cfs. within 0.2 db. The 3-valve pre-amplifier
will operate direct from recorder heads with correction
networks for different tape speeds and switched inputs are
provided for radio, microphone and gram. with correction

% 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.

for all recording characteristics.

“SUPER FIFTY WATT "™ AMPLIFIER. This heavy
duty amplifier is available for long life under arduous con-
ditions. The normal life being 5,000 hours ‘without valve
change.

CP20A AMPLIFIER. This standard amplifier for extreme
tropical use will operate from 230 v. A.C. mains or 12 v.
car battery and give |5 w. output for a consumption of
5.5a. Inputs for 30Q balanced microphones, M.l. P.U. and
Cr. P.U.

POWER' SUPPLY UNIT for operation with Tape Recorder
or similar equipment on 12V. car battery.

This D.C. to A.C. supply unit has been specially manufactured to provide 1% =
accurate 50 cycle A.C. power for 50 ¢/s sgnchronous motors and amplifiers sensitive
to mains noise. The output from the 50 cycle is well filtered to reduce-harmonics
and give approximately the same degree of quietness as normal 50 cycle mains,
The efficiency Is over 809, at wattages over 50. Terminals for a remote control
switch are fitted to prevent carrying the heavy low voltage L.T. cables any distance
from the battery. The unit can then be fitted at the point closest to the battery to
prevent voltage drop on leads and the A.C. satisfactorily extended to any required
position. )

The unit s fitted in an 18 gauge steel case to give screening, but it should not be
placed close to tape heads in case the'field-causes slight hum.

The case measures 9in. x éin. x 9in.

Full details and prices of the above on request

VORTEXION LIMITED, 257-263, The Broudway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “ Vortexion, Wimble, London.”’
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Train for a wonderful future in

ELECTRONICS...

Every day the demand for the expert in electronics grows. Radio, television, radar and the whole field
of industrial automation are rapidly expanding and the trained specialist assures for himself a well-paid
career in this quickly developing profession. Here is your opportunity to enter for:—

3 YEAR COURSE TELECOMMUNICATIONS — Entrance standard G.C.E. Ordinary level
or equivalent. This course trains students to become Assistant Development Engineers. It covers the
City and Guilds’ Full Technological Certificate in Telecommunications Engineering. It also includes
theoretical and practical instruction on Computers (Digital and Analogue), Process Control and Auto-
mation. Next course commences September 9th, 1958.

I YEAR COURSE Full-time day course in the Principles and Practice of Radio and Television.
Designed for the training of Radio and Television Servicing Engineers and others similarly engaged in
the Electronics industry. Next course commences May 28th, 1958 ; others in September and January.

The E.M.1. College of Electronics, Dept. 127, 10 Pembridge Square, London, W.2
Telephone : Bayswater 5131/2

The College is part of the E.M.I. Group ... Britain's foremost electronic engineers . .. Pioneers of the world's first public Television Service.

THE E.M.l. COLLEGE

OF ELECTRONICS

1A63

SINGLE PHASE AND POLYPHASE
WATTHOUR METERS
SYNCHRONOUS TIME SWITCHES
SYNCHRONOUS MOTORS
AND MOTOR UNITS

PORTABLE

D.C.Moving Coil, A.C.Rectifier, H.F. Thermocouple
A.C.ID.C. Moving Iron
PORTABLE INSTRUMENTS
D.C.Moving Coil, A.C.Rectifier, H.F,Thermocoup!e
A.C.ID.C. Moving Iron, A.C./D.C, Dynamometar
LABORATORY STANDARD INSTRUMENTS
D.C. Moving Coil, A.C./D.C. Dynamometer
CURRENT TRANSFORMERS . FREQUENCY

METERS ALL-PURPOSE TEST SETS
AIRCRAFT INSTRUMENTS . RATIOMETERS

Weston Portable Instruments include D.C. moving coil, A.C. rectifier and H.F.

thermocouple types, and instruments of the A.C./D.C. moving iron type; high

grade dynamometer models are also available.

' III:str;ted :::ove is the Model 5.82—a permanent magnet, moving coil instrument TACHOMETERS WESTON STANDARD

in the Portable range. is i i isi i Z

B e L C T o L e GRS Hkeimehl ThEOMEriRs
. . N 3 ‘ o “PHOTRONIC"” PHOTO ELECTRIC CELLS

with others in this series, are available on request, PHOTOMETERS

I PANEL & SWITCHBOARD INSTRUMENTS

Scottish Factory : Pore Glasgow, Renfrewshire
Pore Glasgow 41151

Branches : London, CHAncery 4971
Glasgow, Central 6208 ; Manchester, Central 7904

tl:wcaille up;)n Tyne, Ncw:aulé 26867
eeds, Leeds 30867 ; Liverpool, Cencral 0230
ENFIELD - MIDDLESEX Wolverhampton, Wolverhampton 21912
Telephone : ENField 3434 (6 lines) & 1242 (6 fines) Groms : Sanwest, Enfield DR S e am 42403
Southampton, So‘ton 23328
Brighton, Brighton 28497
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Britain's best
Hi-Fi Equipment

We have devoted over 23 years entirely to the design and
manufacture of audio equipment and we are 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 2 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
prodliction (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 of Mr. C. §. Lebel (Chatrman of one of che
groups which prepared the NARTB Standards). It was necessary that the
pick-up and amplifier system should conform in rseponse to the RIAA-
new AES-new NARTB response curve within £ 1 db. and in the 1ests
of this excellent transcription unit the components selected for use as
complying with this requirement were a Leak tone arm fitted
with Leak cartridge and a complete Leak pre-amplifier and
power amplifier Model TL/10.

. WT}I'§ full test r;%m‘t ?pze;red in the February, 1957, fssue of * Wireless
orld,” pages an X

[ o e e s S i P i e G o e (o g

II_ lE A IK o Fii':tH’;lgahm:idelity

H. J. LEAK & CO. LTD., BRUNEL ROAD,
WESTWAY FACTORY ESTATE,

We invite you to complete the coupon

below and post it to us for details of
the NEW Range of Leak High

Fidelity Equipment.

— e Sw R — e S Suen e ——-—-—————-——|

* [0 FM Tuner
Please send %% [ Gram. Pickup
details of *%% ) Amplifiers

[ Please send name and address
of my nearest Hi-Fi dealer

ACTON, W.3, ENGLAND.

Telegrams : Sinusoldal, Ealux, LONAON  weoooieitviiiciiiniiiic i
Telephone : SHEpherds Bush 1173/4/5  Cables : Sinusoidal, London W W./2/58
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BARGAINS TO CLEAR

1415484404
PLLLELLEE

We wish to remind cus‘omers that with the new postaze
rates ‘he minimum postage on 2 parcel ir now 1/8.
Orders for lightweight items which total over £3
will be sent post fres otherwisa sufoient must be in-
cluded to cover postage. Also whers a poitage and
insarance figure is specidcally mentinned then this most
bs included regardless as these items have to be sent
soparately.

1a. OSCILLATOR UNIT—contalns 4 coils, choke,
condensers, four Philips Trimmers and mnumerous
other useful bits and pieces, 2/6 each, 24/- per dozen.
2a. POST OFFICE TYPE RELAY—2 break 4 make,
two separate closing coils each 350 ohms, New and
boxed, 8/6 each.

3a2. HIGE SPEED RELAY—American manufacture,
adfustable make and break, coil resistance 2000 ohms.
Base Panel size 2} X2}, Price 12/8 each.

4a. 20-WAY CONNECTING BLOCK—suitable for
telephone and similar work, made for G.P.O. so good
quality job. Size approa. 7in.x oin. Price 8/8 each

also operates as earphone. 2/@ each, 24/- dozen.

8z. 1000 Ohm VITREOUS COVERED RESISTOR—-120
watt elip-in type, length approx. 10in. 8/ each. Mounting
clips, /- dozen.

7s. STAND OFF INSULATOR—moulded high frequeneys
American make, 3/8 each.

83, HIGH VOLTAGE MICA-CONDENSER—American
Sprague, .01 mFd. 2,600 volts working, 5,000 volt tested.
3/6 each.

9a. TAPPED POWER RESISTOR (76 watts)—haa section?
600 ohms, 300 ohms, 150 ohms, 75 ohms and 75 ohms.
Metal ends not live. Length approx. 5¢in. 4/ each.

[ ] '5a. MIDGET DYNAMIC MICROPHONE—American made,
=

10a. DOUBLE PUSH SWITCH—spring return, poree-
lain Interior, make good foot awitch. 8ize approx.
8%In. x 2in. Price 4/8.

DOUBLE FUSE BLOCE—removable
10/15 amp, 3/8 each.

12s. PORCELAIN THROUGH PANEL CONNECTOR—
Heavy duty, complete with copper terminal. §/- each.

fuses,

13a. FULLY SHROUDED PUSH PULL TRANSFORMER—
High inductance, primary and secondary, ratio 1—1.5.
8/8 each.

14a. 4mFd, MANSBRIDGE CONDENSER—1,000 volt
workmg. 200 volt test, size approx. 4in. xbimxliim
4/@ each.

15s. 4mFd. MANSBRIDGE TYPE CONDENSER—600
volt working, 1,000 volt test, size approx. 2in. X 2in. X 5in.
2/9 each.

18a. FULLY ENCLOSED FILAMENT VOLTAGE CHANG-
ING TRANSFORMER—Ratio 3-1 and 6-1. Price 5/@ each,
17a. CERAMIC SWITCH—2 pole change-over, 2/8.
183. RELAY MOUNTING BRACKET—holds two relays.
tapped 4BA. 3/- each,

s

DV

19a. CARBON PILE REGULATOR—reference No.
5Uf364T, on mounting base with terminal block and
rectifier. 17/8.

20a, CARBON PILE—reference No.5U2856 12/ each.

21a. SMALL AMERICAN RELAY—coll resistance
650 ohrns.  3/@ each.

£2a. MAGNETO GENERATOR—for bell ringing etc.
in wooden case with handle, 9/6 each.

23s. RELAY CONTROLLER/AMPLIFIER—for photo-
electric cells ete., A.C. Mains opemted contains an Isolation
Transformer. Yaxley Switch gives 0", ‘“*Manual”
and "Automatic”. Bensitjvity control scts the early cloatng
current; the relay closes when resistance changes in grid
circult. Price £3/15/-,

-
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AUTOMATIC MOTOR STARTER

For remote con-
trol of D.C. motor;
between 1 and 3
kw., adjustment
for 100v. or 230v.
Unused and in
first-class  con-
dition, complete
.with metal and
wired glass cover,
"Price £5, car-
riage §j-.

i

%,

i

>
N
i
¥3
N -
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VACUUM
RELAY

Amerlcan made typ2 No.
CR1610, this is a relay com-
pletely sealed in a glasa em-
velope. It will close In a
strong magnetic field or by a
col placed close to or round
one of its arms. Price 49/6.
Operating coils 25/-. each.

SPECIAL PURPOSE VALVES

Triode Type CV

4 1098, this is a

weune  high-powered alr-
7| cooled triode.

8peclfication  of

which is as fol-

lows:  Filament

{ voltage 8.2 v,

Dieitt  flament current

83 amps., anode

dissipation 750

watts. Annde
volta 28 kv,
Suitable for R.F.

o heating two im

push-pull under

gl 1N Class © cond!-

ha TN tions would have

an output of 2

kilo-watts. Brand new, price £5 emh’

Carriage and insurance 10/-.

e

Py

TETRODE TYPE
VT3t

MANY OTHER TYPES
IN STOCE. PLEASE
STATE YOUR RE-
QUIREMENTS.

This is a high-
powered air-cooled
tetrode. Bpecifica-
tion of which is as
follows—heater
volte 11.25, heater
current 8 ampes.,
mazimum  anode
voltage 5 kV., anode
diesipation 250
watts, size approx-
irnately 14}in. long
and 6}ln. across the

Limited quantity only
at £4 each, still in
original{packing. Carr-
lage and [Insurance,-

UNITS FOR CON-
TROLLED AUTO-
MATIC ROTATION

gether to
forma Tower
rotating de-

vice with rem.te control.

Item 1, known as Tower 244, Is tha geared
driving motor which rotates the mast, a
heavy constructlon would rotate a heavy
scanner, beam array, ete.

Item 2, known as Indicator 1.221.A
remote controller which enables the
Tower 24A to be controlled from a remote
point. Both Tower and Indicator contain
selsyn transmitter/receivers that provide
the impulses which cause the Tower to
rotate,

Prices 1-221-A £25 plus carriage.
TR24A £35 plus carrlage.
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NOW TWO MODELS
TURRET TUNER

Brand new stock,
not surplus, with
cofis for Bernd I
and IT1L, complete
with valves.
Model I.—
LF. output
33/38 me/s.
Beries
heaters.
Model 2.—
LF. out-

mefs. Par-
allel heat-
ers with,
instructions and circuit diagram 79/8.

With krobs 3/@ extra, post and ins. 2/6

14 T.V. CABINET

14in. T.V.
cabinet of the
Intest styllng—
beautifully
veneered and
polished
~—lmjted
quantlty
— sale
price
19/8 ea.
Carr. and packing 3/6 extra.
Masks 10/- extra.

F.M. TUNER

This is a high fidelity unit which although
moderately priced has a performance
equal to the highest priced. Its stability
is very good and extremely good results
have been recelved with the simplest of
aerials as far away as Eastbournc. The
unit is made up ready to work and has
its own power supply for A.C. mains.
Demonstration at all our branches.
Price 12 gns. or £1/12/- down and 6
payments of £2. Post plus insurance 5/-,

TRANSISTORS

A good rapnge of tranalstor
parts, miniature transformers,
electrolytics, etc.. available
at all branches.

Red Bpot and audio .. 10/~
Blue Spot 1.6 Mefs. .. 15/-
Whit 8pot 2.5 Mefs. 20/~

TRANSISTOR TIMER
All the parts for making Transistor
enlarging or process timer with
constructional detalls. £2/10/-.
Details separately 1/6.

put 16-19-

WIRELESS WORLD

Bulld ‘
this in
ONE
evening.

177 T.V.

Undoubtedly the most up-to-date televisor for thc home constructor. You can build
it In an evening and the set when finished will be equal to a factory made equivalent.
‘What other constructor T.V. has all these features?

No technical knowledge required

All miniature valves

Metal rectifier

Turret tuner

12-channel circuitry

Multivibrator time hases

Ferrox cube, E.H.T. and scan coils

84/38 mc/s. L.F.

8uitable for any modern 12, 14 or 17in. tube

The building cost (less tube) is only £29/10/- plus 10/- carriage und insurance. Or £5
down and 28 weekly payments of £1. New 17 Tubes available £16/10/-. All parts
guaranteed twelve mouths.

Full information and data free with parts or available separately, price 3/6.

THIS MONTH'S SNIP

19 RANGE TEST METER

Can be yours for omly 10/- deposit and 19 payments
of 10/- weekly.

Like all AVO meters it is a very fine instrument; it has a sensi-
tivity of 10,000 ohms per volt and 19 most useful ranges as
follows:— D.C. volts 0-1000 (seven ranges), A.C. volts 0-1000
(five ranges), D.C. current 0-1 amp (5 ranges), resistance 0-2
megs. (2 ranges), (complete with test leads). Immediate de-

livery.
Cash Price £9.10.0

Non-callers please add 3/6 post and Insurance.

METER MOTORS

- ese are very
5 small A.C. mains
e operated motors
which have many
applications for
driving" toys or
other light loads.
All arc in good condition, but not new,
having becn stripped from electric light
wcters. Final speed of approx. 1 rev per
hour. Price 8/ ea. Post & insurance 3/-.

THERMOSTATS

3

2{in. x lin. x 1}in. high,
Useful tor the control of appliances such
28 ts, v i hot

plates, ete. Adjustable to operate over
temperature range 50-550 deg. F., fitted
with heavy silver contacts.

1} amp., 3/6; 5 amp. §/6; 2 amp. QMB
5/6; 15 amp. QMB, 15/-. 15 amp. wall
mounting type, 19/6.

MULLARD AMPLIFIER

A QAllx‘ality Amplifier designed
by ullard. Power output
exceeds 10 watts. Frequency
response almost flat from 10
to 20,000 C.P.S. For use with
the Acos ‘““Hi G” and other
good pick-ups, Made up and
ready to work is £12/10/- or
£1/10/- down and 8 payments
of £1/10/-, plus 10/- carriage
and insurance.

MULLARD PRE-AMP, We are pleased ta
offer as a ready-made unit. It uses the low
hum/ooise high gain pentode type EF88. Tt
takes its power supply from the amplifier
and Incorporates 2 switches to provide
immediate compensation, for radie, miero-
phone, L.P. and 78 records. The price of
this unit is £4, post and in-
surance 3/68 extra.

Or 10/~ down and 9 payments
of 10/-. If purchased with
above, combined price 1s £168
or 30/~ down and 8 payments
of £2.

SPEAKER BARGAIN

e
12in. Hi-fidelity loudspeaker.

gh Flux. Permanent mag-
net type with standard 3 Ohm
speech coil. Will handle up to
12 watts. Brand new by
famous maker. Price 32/6,
plus 2/6 post and insurance.

6 ftt. UNBREAKABLE
MAINS LEAD. This is the
type of lead which is fitted
to electric razors and similar
appliances, makes fine lead
for test meters and any other
devices where the flex is
subject to continuous bending
and kinking. Twin figuie
eight construction, soft cream

V.C. covered.  Normally
costs 2/- per yard—we offer
three leads for 3/9 post free;
special quotes for large quan-
tities.

MAINS ISOLATION
TRANSFORMER.

Makes serviclng
safe, also makes
the adjustment for diffegences in mains
voltages very simple. loput tapped
200-250v., output tapped 200-250v. Con-
tinuously rated at 500 watts, intermittent
rating 2000 watts. Cabte entry by ter-
minal blocks, two separate screens for

PP mains int. Bize
approximately 14°x 6" % 6", welght
approximately 40lbs. Price £5/12/8.
z{ri?ze and Insurance 7/6 (up to 280

es).

W.D. CIRCUIT DETAILS

Diagrams and other Information extracted
trom official manuals. Al 1/8 per copy,
12 for 15/-.

American Service R.109
Bheety 78 receiver
Al134 76 receiver
RC.348 R28/ARCS
BC.312 RI116/A
R.JO3A RA-1B
B.C.342 ARSSD
BA-1B AN/APA-1
R-208 8
R-1155 76
R-1124A R.T.18
R-1132A/R-1481 CAY-48-AAM-
R-1147 RADAR
R-12244A A.B.B.-3,
R-1082 Indicator 624
R-1358 Indicator A.8.B.3
B.C.1206-A/B Indicator 62
B-455-A (or -B) Indicator 6K
B-434-A (or -B) R.F. unit 24
B-453-A (or -B) R.F. unit 26
‘Trausmitter T1154/ R.F. anlt 25
L.D.J.N. R.F. unit 27
58 walkie-talkle Wireless set No. 19
meter b valves

F
B,C.221.

GEAR PUMPS

Ex W.D. Will build up tre-
mendous  pressure., For
hydraulic pumps, car lift, etc.
Price 27/6, plus 2/6 post and
packing.

ELECTRONIC PRECISION EQUIPMENT LTD.

266 London Road,
Croydon.
Phone: CRO 6558.
Half-day Waednesday.

66, Grove Road, |

42-46HWh;6lﬂnc’lgll Hill,

Ruislip, esex.

l Phone: KUISLIP 5780 | (g T,
Half-day Wednesday. Half-day Saturday.

29 Stroud Green Road,
Finsbury Park, N.4.
Phone: ARCHWAY 1049.
Half-day Thursday.

Post Orders and enquiries to Eastbourne address and please enclose postage, terms are cash with order
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As far away as China.....

WHARFEDALE MODEL SFB/3

Accompanies ballet performance before an
audience of 1,200 in the King’s Theatre, Hong
Kong. 28th Aug. 1957.

K. C. Harvey, music critic of the “ Hong
Kong Standard,’’ writes:

‘“ Music for the Divertisement and the
Rossini-Respighi score of ILa Boutique
Fantasque was tape recorded and dispensed
through truly hi-fi equipment, under the
specialist direction of Albert Chan.”

In the “South China Morning Post,”
Ernst Gottschalk comments:

“ The tape-recorded music played by a great
symphony orchestra, was technically so well
produced that one seldom had the impression
that one was listening to canned music.”

Sound reproduction for this charity perform-
ance was provided by The Radio People Ltd.
of Hong Kong, using two SFB/3 loudspeakers
which can be seen clearly at each side of the
stage in the photograph.

Wharfedale

Made and Guaranteed by

WHARFEDALE WIRELESS WORKS LTD.
IDLE ° BRADFORD °* YORKS,
Telephone: Idle 1235(6. Grams: Wharfdel 1dle Bradford.

N
MODEL

SFB/3 Price
s Bt . £39:10:0
Weight. 64 lb. Complete

Impedance. 8-15 Ohms.
Bassresonance. 30-35¢/s.
Max. input. 15 Watts.

Tropical model with resin-
bonded plywood can be
supplied at £2 extra.

LEAK cSiinienr

- for the Connoiddewr
THE LATEST

“TL/I2 PLUS” POWER AMPLIFIER
and the

“ VARISLOPE IlI1”” PRE-AMPLIFIER

are designed to give the highest possible fidelity from records, radio and
tape. As supplied to Broadcasting Stations throughout the world. For
the finest quality reproduction together with workmanship of the highest
order—your choice must be LEAK,

‘Cash price of the complete amplifier is £34/13/0. We can supply for # equal
monthly payments of £4/l)-. Carriage and crate paid.

All other LEAK equipment available on similar terms—also CHAPMAN
and LOWTHER TUNERS. GARRARD & CONNOISSEUR Transcription
motors, etc. In fact ALL Quality Equipment supplied over 9 equal
monthly payments. 5% Interest charge only.

We pay all carriage charges.

Prompt personal service to your requirements.

The L°R*SUPPLY COMPANY, LTD.
BALCOMBE (Tel: 254) SUSSEX

HEARING IS BELIEVING!

Dulci bring you the finest value in tape recording —

Harting l

TAPE UNIT

Serious g.nthusi_asts in sound reproduction are astounded
by Dulci Harting performance and features. Here are
some of them . . .

the brilllant new

% Recording amplifier incorporated with
erase and bias oscillator.

% Playback equaliser and pre-amplifier in-
tegrated on the deck. -

# 2 speeds—73"/sec. and 3}*/sec.
% Precision numerical position indicator.
% Electronic recording level band indicator.

Control panel superbly styled in modern high impact
polystyrene to give streamlined design.
All ready for addition to an existing Hi-Fi system.

Price 55 gns.
including tape Hartin g
and spare spool.
THE DULCI COMPANY LTD.
97-99 VILLIERS ROAD, LONDON N.W.2 Willesden 6678/9
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4 In a single application, Araldite epoxy resins combine such diverse functions as bonding,
impregnating, insulating and providing surface finishes of remarkable protective value,
This rotating magnet generator, made by Ericsson Telephones Limited for telecommunica-
tion equipment, has a greater output than other generators of the same drive torque. It
incorporates heavy-gauge iron sheet laminations bolted between diecast alloy end cheeks,
and the coil is separately wound on to a moulded bobin which, when assembled, forms an
integral part of the lamination structure. Dimensional dccuracy between the end cheeks
must be combined with a relatively large dimensional tolerance on the thickness of the
laminations, and Araldite Surface Coating Resins have proved indispensable for impreg-
nating the coil, locking the laminations, and imparting an excellent surface finish to

equipment which also conforms to tropical specifications.

Combined
operations

Araldite epoxy resins are used

- % for bonding metals, porcelain, glass, etc. 9|l prod‘ucing RISSEIaE e lamn.nates
* for casting high grade solid electrical * for making patterns, models, jigs and tools
insulation * as fillers for sheet metal work
* for impregnating, potting or sealing electrical * as protective coatings for metal, wood and
windings and components ceramic surfaces

Araldite epoxy resins

Araldite is a registered trade name

Aero Research Limited 4 Ciba Company. Duxford, Cambridge. Telephone: Sawston 2121

AP 321
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S.C.R. 399

INCLUDING SHELTER H.D.

WHOLE INSTALLATION

I7TA & 10 KW. PETROL GENERATOR
P.E. 95G AVAILABLE

Also available separately

TRANSMITTER BGIOE

Frequency range 2 Mc.-18 Mc. Three pretuned channels selected by
switch. Frequency control regulated either by manually tuned MASTER
OSCILLATOR or crystal controlted oscillator.

Power output 450 w. telegraph, 350 w. telephone.

Power supply 120 v. A.C. 50/60 cycles special auto-transformer 120/220 v.
made by Hallicrafters can be supplied additionally.

Tube complement oscillator 6Vé, doubler or buffer 6L6, intermediate
amplifier 807 (2). Power amplifier 250 TH. HV Rectifier 866A(2).
Voltage regulator VT139(3). Audio drive 2A3(2). Modulator [00TH(2).
Rectifier 5Z3(2).

Complete with Speech amplifier, aerial tuning unit, tank coils, tuning units,
microphone, key, connecting cables.

We guarantee full supply of all replacement parts for a minimum of 5.years

7 PCA. RADIO

Offices and Works
BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIV 8006/7

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS.

I.F. TRANSFORMERS 1st, 2nd, 3rd, 4th (for

type D) 12/6 each or complete set of 6, 60/-.

I.F. Transformers., Crystal Load. 12/6 each.

Plates escutcheons (for D and LF), 15/~ each.

Dials (for type D), 10/- each,

Filter Chokes (for D and LF), 22/6 each.

Output Transformers (for LF), 30/- each.

Crystal phasing (D), 2/8 each.

Antenna trimmers (LF and D), 2/8 each.

Filter Condenser 3X 4uF, £2/10/-.

Condensers 3x.25 uF (D and LF), 2/6 each.
3x.01uF (D and LF), 2/8 each.

RF Antenna inductors (D and LF), 7/6 each.

Mains transformers (LF), £3 each.

8mall knobs (for LF and D), 4/- each.

Mé

e
«
£5
&

I R . CEV Y ey
I A S »-

AVO MINORS in leather case, fully tested,
£5/10/-. Packing and Carriage 5/-.

FEBRUARY, 1958

MARCONI S8IGNAL GENERATOR.
Covering 85 kcfs. to 26 Mc/s.
packing 20/-. £70.

T.F.144G.
Postage and

2 K.V.A. TRANSFORMERS. 230/50 v. output
adjustable by rotary switch. Can be easily
adapted as a welding transformer. £15.
Postage and packing 80/=.

R.109A RECEIVERS. Covering 2-12 Mc/s. 8 v.
D.C. £4/5/-.
Carriage paid.

HIGH RESISTANCE HEADPHONES 4,000
ohms. DBrand New, Ex W.D., boxed, Type
D.H.R,, 11/~ per pair, postage 1/6.

LOW RESISTANCE HEADPHONES. Brand new,
Ex W.D, boxed, Type C.LR. and D.LR,
5/6 per pair, postage 1/6.

WPwnscranccacxan.

P. C. RADIO LTD.

170, GOLDHAWK RD.,
w.12

SHEpherds Bush 4946

1155L RECEIVERS COVERING TRAWLER
BAND. Frequency range 200 kc/s.-500 kc/s.
and 600 kc/s.-18.56 Mc/s. Working and guaianteed
£12/19/6. Packing and carriage within U.K. £1.

MODULATION TRANSFORMERS (U.S.A., Col-
tins), primary imp. 6,000 chms. C.T., Secondary
6,000 ohms., 20W. 8/6 each,

SPARES for AR77E. Main Dial 8/-. Band.
spread Dia 8/-. Clean dial window sheet 3/
Terminal boards 3/- each. 10in. shaft for switch
1/-. Band indicator shutter plate 3/8. Each
item 1/- postage.

AMERICAN VALVE TESTER Model 314.
Individual lever switches for each tube element.
Roll Chart for American type valves, 220/30 V,
ac. Brand new in nice wooden case with
leather handles, Full instruction booklet. £10.
Carriage 10/-.

CONDENSERS, RESISTORS, COILS, TRANS-
FORMERS. Very large selection in stock.

813 (RCA) YALVE. New, originally boxed with
guarantee, £4 each, post paid.

AMERICAN HANDY TALKIE. Type B.C.611
including two operating crystals (5-8 Mc. band),
£19/10/-, Postage and

PERSONAL

CALLERS

WELCOME |

packing 10/-.
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The ANTIFERENGE

FILTER UNIT FOR BANDS I, II & 1l
for use as a

DIPLEXER
TRIPLEXER

‘RETAIL PRICE

136 W=

5 STANDARD
COMPLETE
3\ WITH STANOARD SRAMNEAE
_ % COAXIAL PLUG

!A
¥

e e o

i
% High “Q?” circuit with all |
‘open’ components. I
% Minimum insertion loss: !

. : I

% Maximum attenuation of un- |
wanted bands. |
% Easy to connect—standard :
coaxial socket and cord cable
grips. !

% Any size of downlead—co- |
axial or twin feeder cable. :

* i
|

|

Fully insulated — un-
breakable ¢snap-on’ cover.

coaxiAL

SOCKET

___________________ — OF COAXIAL
or Twinv I CERAMIC

FEEDER CAPA
CABLE arois

STANDARD PLUG & SOCKET FOR COAXIAL CABLE
This new standard plug and socket fully

Coaxial Plug, Cat. No. TVP/1 conforms to the R.E.C.M.F. Electrical
Coaxial Socket, Cat. No. TVS/1 and Mechanical Specification and whilst
Both 8d. each it is interchangeable with all similar
¥ Y plugs and sockets, it incorporates many
of advantages.

ANTIFERENCE LIMITED, AYLESBURY, BUCKS. ANTIFERENGE

Telephone : Aylesbury 2511 (6 lines)

LIMITED
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X-hand microwave measurement

An important new range ps
of equipment by

Y This new range of Philips microwave

) ‘ equipment is based on years of patient
research and unique practical experience
in Philips own specialised laboratories
and factories. Of advanced conception
and design, it will enjoy a special

place in the microwave field. Some
q special features of the range include:

Unusually high technical standard—
roved by many rigorous quality and
ife tests.

parts heavily silver-plated and ‘flashed®
with gold.

‘ Corrosion-resistant—all vulnerable

R 3
:‘30 ::‘rugs- Finest quality finish. Specially developed
EINDHOVEN Undirectional Waveguide PP4420x. inexpensive stands for all components
in standard X-band waveguide,
PHILIPS SEND T0DA onr lec/micalh l_)rot.‘hure
PHILIPS ELECTRICAL LTD Research & Control Instruments Division giving full information on Philips
y microwave equipment.
% Century Hoyse « Shaftesbury Avenue - London - W.C.2

(PRCO253)

From,
a Y% watt resistor... to a multi-band
VHF recerver

HEBHTEMEREE RO SRR AL g IR

4 790 WEBBS RADID\ >

FOR UNRIVALLED STOCKS (i

I—_;——__—_

nSE

T

from brte and pieces to the finished job-"

WESTREX “ACOUSTILENS’ 20/80"" LOUDSPEAKER
Bears a luxury price and quite definitely gives | results.
Extraordinary realism and diffusion, in fact words fail us in
describing this speaker. We can only ask you to listen and
assess what other speakers lack.

The Acoustilens in cabinet costs £169

COLLARO “STUDIO’" TRANSCRIPTION PICKUP

Has an established repiitation and continues to offer real “hi-fi”

at a very reasonable price £5.0.5

W.B. “HF816"

A good 8in. unit at a very reasonable price. Properly mounted it
sounds very nice indeed. 16,000 gauss magnet. Speech coil
matches 3, 7.5 and 15 ohms. Handles 6 watts, 50-14,000 c.p.s.

The HF316 unit costs £5.17.0

ACOUSTICAL ELECTROSTATIC LOUDSPEAKER
£52

is on demonstration and in great demand against,
regular deliveries. - Combines unobtrusive realism
with convenient size.

GARRARD T.P.A. 10/G.M.C5 PICKUP

Hear this new tRickup anl you will agree it makes a worthy
companion to the renowned Garrard ** 301" motor. Fitted
with diamond for L.P. and sapphire for 78.

Price including T.P.l transformer £15.9.4

ACOUSTICAL QUAD Il AMPLIFIER
The de luxe amplifier which has all the answers. £42

ROGERS “MINOR Mk, I1I"”" AMPLIFIER

An excellent amplifier at a *‘ down to earth  price. Integral
controls. This amplifier, built with all the Rogers know-how,
gives true hi-fi.

————_—_I—————_———-

It costs a modest £14

e ——

Webb’s cater for all purses— whether de
luxe, reasonable or rock bottom economic.

WEBB'S RADIO, 14 SOHO STREET, OXFORD STREET LONDON, W.. Tel.: GERrard 2089
Shop Haurs : 9-5.30 (Thursdays 7 p.m.) Saturdays 9+1 p.m.
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THE WAYNE KERR
RADIO FREQUENCY BRIDGE Type B.601

A wide range transformer ratio-arm bridge for the measure-

ment of resistance, capacitance, inductance and complex,

REFCYELeAT IO impedance at frequencies between 15 k¢/sand 5 Mc/s.

Capacitance: 0.01 pF to 0.02 xF
Resistance: 100 to 10 Mo Due to the three-terminal facilities offered by the bridge, it is
Inductance: 0.5 +H to 50 mH

Accuracy: 1%
Frequency range: 16 ke/s to 6 Mc/s parameters and characteristics.
Price: £140

finding increasing use in the determination of transistor

Amongst the numerous applications possible with a bridge

of this design are the measurement of components‘in situ,

stray capacitance and transfer admittance.

Al WAYNE KERR

Makers of Scientific Instruments

THE WAYNE KERR LABORATORIES LTD., ROEBUCK ROAD, CHEESINGTON. SURREY. LOWER HOOK 1131
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» B7G ~ BY9A

2 A
4 /”MI////M//TI///T//Z = 7 * LOW LOSS—GRADE 1.
j . \\ % 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.—

MOMURDO INSTRUMENT CO. LTD., VICTORIA WORKS, ASHTEAD, SURREY. Telephone: ASHTEAD 3401
MVH. 4.

ARMY SIGNALLING LAMPS

12 volt, in metal con-
tainer with carrying
strap. Contents: 3 spare
bulbs, operator’s lamp
and spare bulbs, morse
key, plugs and 3
coloured screens (red,
green, amber).

- CHARTBOARD §
ANGLE LAMP

With clip-on end.
Suitable for Col-
leges, Offices,
Draughtsmen, etc.
Bayonet fitting
Globe.

12 VOLT RECEIVERS
£1.0.0 P.&P. 2/- type 1125d

Contents: two 9D2 valves,
3-1 intervalve transformer, ons
mu-metal multi-ratio  trans-

POWER FACTOR CONDENSERS sia

160 1F 290 V.r.m.s, 50 cycles. Fitted with dis-

( former, etc.
charge resistance, In manufacturer’s cases.
£9 psp s 10/- r.ap. 2
Precision

LOUD SPEAKERS

18 L. x18 W.x8 deep
Cabinet.

8in. Speaker with Transformer.

In good condition.

£1.0.0 r.ar 5.

WAVEMETER

CAVITY TUNED

110-230 v. A.C. Complete
with mains power -lead, aerial
assembly. New in transit case.
Size: D 9in., W. 7§in., L. 8%in.
420 Mcfs—466 Mc/s.

- £2.15.0 r.ap.5-

A. PRESTON & SONS 1% susse way, London, .
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F or HIGH SENSITIVITY!
HIGHEST FIDELITY!
MAXIMUM RELIABILITY!
REASONABLE COST!

ANNOUNCING THE 'CONCHORD'’

A HIGH FIDELITY 30 WATT
AMPLIFIER INCORPORATING
PRE-AMPLIFIER AND TONE CONTROLS

EMPLOYING THE LATEST MULLARD EL34 OUTPUT VALVES
IN ULTRA LI!INEAR OPERATION AND HIGH GRADE
SECTIONALIZED OUTPUT TRANSFORMER.

7

W PPPPF Y7 BN IR G T ﬂ

%
|

Weight 14lb. For operation on 200-250 v. 50 c.p.s. Prics
mains. Or other voltages to order. A chrome-handled GNs
.

Size approx. I3 x 8% x 7in. Stoved gold hammered fnish1 5 Retail
cover is available at 19/6.

The Following Outstanding Test Figures Include Pre-amplifier and Tone Control Stages

FREQUENCY RESPONSE. MAINS POWER CONSUMPTION. l HARMONIC DISTORTION.
{Exc. Rumble Filter.) 4 [ d.b. 20-20,000 c.p.s. 110 watts. |0 0.05% at 10 watts. 0.1% at 20 watts.
RUMBLE FILTER. ! STABILITY. | OUTPUT SOCKETS.
12 d.b. per octave below 50 c.p.s. Entirely stable with capacity of .08 mfd. Provide matchings for 3 ohm and [5 ohm
BASS CONTROL. in parallel with loudspeaker load. loudspeakers.
Continuously variable +12 d.b. to — 2 d.b. ' EFFECTIVE OUTPUT IMPEDANCE. i EXTERNAL POWER SUPPLY.
at 50 c.p.s. 0.9 ohms across |5 ohm terminals. 300 v. 30 mfa. 6.3 v. .5 a. for radio tuner.
TREBLE CONTROL. . INPUT IMPEDANCE. YALVES.
Continuously variable. +12 d.b. to —6 d.b. ’ Both inputs 500k plus 10 pfd ?;{35 EF86, EF86, ECC83, EL34, EL34,
at 12,000 c.p.s. b
HUM LEVEL ‘:'if:l;g;rtjv: FEEDBACK. Due to u?'e of P?ullard EF86 valves microphony
2 =g is virtually nil.

Referred to full output —73 d.b. l SENSITIVITY. As in our extremely successful * Diatonic’ two
MAXIMUM POWER OUTPUT. Input (1} 20 millivolts for rated output. individually controlled inputs provide mixing
In excess of 33 watts. I Input (2) 200 millivolts for rated output. facilities for microphone and gram,, etc,, etc.
Th ‘DIATONIC' HIGH FIDELITY 10-14 WATT ALSO AVAILABLE:

€ ULTRA-LINEAR AMPLIFIER

t’lsl &ll‘!l‘!ldl‘!.“l‘ll‘!ff

WITH INTEGRAL PRE-AMP AND TONE CONTROLS

j The La
ALL TEST FIGURES INCLUDE o LS. A compact High Guatic |

PRE-AM & 4-5 watt amplifier.
Z:RlEbe ggg}oo?j:or«se ! Size approx. 6-5-5}in. high. Sensitivity

is 28 millivolts so that the input socket
MAXIMUM POWER OUTPUT. 'can be used for either microphone or gram.,
In excess of 14 watts. 2 tape, radio tuner, etc. B.V.A. valves used are

ECC83, EL84, EZ90. Controls are: Vol,,
RATED OUTPUT [0 WATTS. & Treble and Bass with mains switch. The Tone
SENSITIVITY. ‘controls provide full compensa.:ion for long
Vol. (1) 22 millivolts for rated output playing records. Output matching for 3 ohm
Vol (2}220 millivolts for rated output. ] loudspeaker.

TREBLE LIFT CONTROL. 3 Recail price €5/19/6.

Continuously variable +6 d.b- to [ THE LT45 TAPE DECK AMPLIFIER’
o A ! RS 'A complete unit (power pack and oscillator
BASS CONTROL. incorporated) ready for connection to A.C.

uvpsq»snsc-su‘u“c‘

F . . . Continuously variable +13 d.b. to 2 mains. 3 ohm loudspeaker and practically
;‘19 only 9-7-6%in. W‘elgh; Iud'b.l SPowher ?°";“"‘pi'°" 18 d.b. thSO c.p.s. any make of deck. Negative feedback equali-!
0 watts. O‘u_tlpu:s :r(':‘ anI 208 lmSO ou ggel er, S zation adjustment by multi-position switch

Retail For A.C, malns 200250 v. 30 c.p.s.  HARMONIC DISTORTION. for 33, 74 and 1Sin. per sec. i
Price Or other voltages to order. Chassis 0.19° rured el M g L4
GNS finish |stoved hammered gold, or -[7s0 measu 2 Retail price 12 gns.
egevglic HUM LEVEL. i
handt -
ﬁ;sa::;?ab?:v::r l\';;'éth SREmilTESTDee T Referred to maximum output — €0d.b. ‘THE LG:* G::M CAMPLIIF'\fkl. ?‘f:"l"
has b ken of the latest ¢ ISIIG + % 4} x 24in. Controls: Vol. and Tone
e evelopments 16 reduce unit wze to NEGATIVE FEEDBACK. (with mains switch). Output for 2:3 ohm
a minimum. Total 32 d.b. toudspeaker. All above for 200-250 v. SOI
Two high impedance input sockets arehprovuded for c.ps. A.C. mains
hone and gram., etc. Each input has its associa- - . |
:':dcregl ogontrolg H.T. and L.T. Supply Point is ' Retail price 49/9.
i i t 5 -
EL%-?AEZ‘%'IWS are employed, ECCB83, ECC83, ELS84, included for a radio tuner. e " s e . " 3

Send S.AE. for Leates. TRADE AND EXPORT ENQUIRIES TO —

LINEAR PRODUCTS LTD. FELECRON WORKS, ro:Lecds mtte 2tineo
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FOR FURTHER DETAILS OF OUR SERVIGE WRITE OR TELEPHONE GERRARD 8410

CABINETS & HI-FI EQUIPMENT

THE CONTEMPORARY. This beaut- HI.FI CHASSIS
ifully made cabinet is oak veneered with Empress 9-valve de Luxe AM/FM

o A ; 5 h 2 Enst 6/-
mahogany interior and is waxed finished. ‘g:'rt\press ssp::wirsAM/FM with spe/all-

O ] Avatilable in any shade to order ctslightly | er .......cccccocoiiiiinniniiiiiniiin. 23/2/-
< extra cost. Empress 6-valve AM/FM de Luxe
T This cabinet can be fitted with any of the | feit-Powered Tunero..o. SINY:
£10 O 15 - 0 lotest Hi-Fi Units. Empress 5-valve AM C*assls £14/5/-
Armstrong PAB«())?» ..............................
;!,.nr:: siﬁfzfpsﬂn::nei:iiﬁmﬁ: N McCarthy B-valve AMFM ... ...

polished to a medium shade; this

ateractive 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.

PRE-AMPLIFIER/TAPE DECK. Latest Collaro Magnafon Mk. I,
with pre-amplifier and bias oscillator, absolutely complete ready to
connect to Radio or Amplifier
Power Pack, @Xtra .........ccocviiiiviiiiniiniiiiniinnes .

GRAMOPHONE UNITS

Garrard RC98/4 Collaro RCA457 . £919 6
RC88/4 .. 47200 LEI9 10 O
4SP/D......oviin AC4/564 £9 7 0
301 STROBO ...... B.S.R. UAB . ... 50
Lenco GL56 ............ | Staar ... €915 0

£12.19.6

THE BUREAU. This popular
bureau cabinet is veneered with the

HI-FI LOUDSPEAKERS. A small selection
comprehensive range.

Q
=~
o
<
S

finest selected Walnut and beautifully Goodman's Audiom 60 Bass...
polished in a medium shade, De- ” Axiom 150 Mk, It
signed to accommodate almost any of " Midax .........

the many units we have available and " Trebax ............

5 XO[5000 Crossover
XO750{5000 Crossover. ... ES IS
W.BHFIOIZ

to give generous storage compart-
ments.

Special Oak finish available to
match G Plan Furniture. €18-18-0

WOOOOWWY

We subply 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, autochangers, speakers, etc., all available on easy H.P. terms.

LEWIS RADIO COMPANY

120 (Dept. WWF) GREEN LANES, PALMERS GREEN (Nr. Cock), LONDON, N.I3. Telephone: BOWes Park 115506
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T.3A

400 mA

* Moly-G *, hard glass hermetically sealed case.
Unit Weight 0.195 Grms.

1.5 X actual size

NOW AVAILABLE

750 mA

Hermetically sealed metal case.
Unit Weight 1.6 Grms.

SILICON RECTIFIERS
200—-600 volts P.L.V.

These new ‘Texas’ Diffused

Rectifiers provide you with :—

Silicon

High current with high voltage

High Forward to reverse current ratio

Wide operating temperature range

Peak Inverse Voltage: 200 300 400 500 600 volts
TYPE NUMBERS Moly-G: 1S111  1S112 1S113 1S114 18115
Metal Case: 1S001 1S002 1S003 1S004 1S005
‘MOLY-G’ ‘METAL CASE’
MAXIMUM Average rectified Forward Current at 25°C 400 750 mA
RATINGS Average rectified Forward Current at 150°C 150 250 mA
Recurrent Peak Forward Current at 25°C 1.25 25 Amp.
Surge Current 1 Sec. D.C. at +25°C to 150°C 3.0 15.0 Amp.
Max. Reverse Current at P.1.V. 25°C 0.2 10.0 uA
SPECIFICATIONS Max. Reverse Current at P.L.V. 100°C 15.0 300 uA
Max. Voltage Drop at I, =400 mA at 25°C 1.0 1.0 volt

Please write for Data Sheets of these Rectifiers and of

our comprehensive range of Silicon Transistors.

TEXAS INSTRUMENTS LIMITED

DALLAS ROAD - BEDFORD - TEL: BEDFORD 68031 - CABLES: TEXINLIM, BEDFORD
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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 13" RANGE

Measuring 11" diameter,
Type 181 is without a
switch. Type 183 hasa
double-pole
Q.M.B.
switch and
Type243a heavy-duty double-pole
Q.M.B. switch specially designed for
Television. These controls are available with
tappings at 33%, 509% 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

CANVYEY ISLAND *© ESSEX * ENGLAND

WIRELESS WORLD
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of great interest
0 Television set
Manufacturers

T

REPLACEMENTS

offers capacity for the
production of

Time-Base Gomponents

70° and 90° components produced
to your own specification or as
developed by our specialists.

Short or long production runs un-
dertaken.

For further information contact:—

CONTRACTS DEPT.
Replacements

138 LEWISHAM WAY, NEW CROSS, S.E.13
Grams: Flibak, London.

%

ORI AR

g

Telephone: _TIDeway 6666-8

dlll""""l“n.

Can’t make up your mind
which Tape recorder ?

Pound for pound.

you get more with a
SONOMAG. More
fidelity, more flex-

iblity (3 speeds) more
performance. The latest
Collaro deck, with 3-digit
rev. counter is standard.
And both portables (see the
new Continental-styled
model) and the Adapratape
are designed to operate in
circuit with your Hi-Fi
amplifier and speakers.
Hear them all, count the
cost and yowll decide on

SONOMAG.

Write for full details (’- > ‘ RS

now to: : '

SONOMAG 1\‘»-”@
LIMITED

2, ST.MICHAEL’S RD. STOGKWELI., LONDON, 8.W.9
Telephone; BRIXTON 5441 (3 Lines:
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Best Buy at Britain

CRYSTAL CALIBRATORS, Mk. 2.
Ultra modern miniature design, only
9 X 7 X 6kin. Gives | Mc/s, 100 Ke/s,
and |10 Ke/s marker pips as selected.
Requires 60 v. H.T. Controls: On/Off,
100 Kefs,

Modulation Onf/Off, Adjust
Adjust 10 Kefs. Supplied complete with
five 1T4, one RS, { Mc/s B7G based

crystal and headphones, espatched in
specially designed original transit case
ABSOLUTELY BRAND NEW.
£5/19/6.

MARCONI .LLOOP AERIAL type 696,
A small, compact, enclosed loop. On swivel
mount with degree scale. BRAND
NEW. 69/6. Post 2/6. Ideal for RI 155, etc.

AVOMETER Model D. £8-19-6 (P. & P. 4/)
D.0. Volts A.0. Volta D,0, Current A.ﬂ. Current
150 mV. 78V. 15 m/A. 75 mjA.

300 mV. 13V, 30 m/A. 150 m/A,

L5 V. KRS 160 m/A. 750 m/fA.
v, 150 V. 800 m/A. 1.5 Amps.
15V, 300V, 1.6 Amps. 7.5 Ampa,
30V, 600 V. 3 Ampa. 15 Amps,
150 V. 750V, 15 Amps.

300V, 1.5 KV. 30 Amps. Resistance
730 V. 0-1000 ohms.
1.5 KV, 0-10 K ohms,

Thoroughly overhauled.. Complete with butterim and instructions.

An extremely Tobust meter at a very reaso
REGRET PRICE ERROR IN PBEVIOVS ISSUE

SANGAMO WESTON Model E772

ANALYSER 10 Gns. (P. & P. 4/-)

A.Q. and D.C. Volts D.C. Current AC. Current

25V, 100 micro-Amps 0.5 Amp.

10V, 1 milli-Am; 1 Amp.

50V, 10 milli-Amps. 5 Amps.

250 V, 50 milli-Amps.

1000 V. 00 milli-Amps. Resistance

500 mill-Amps. 0-100 ohms.

0-1000 ohrns.

Output meter 0-100 K ohms.
0-10 Megohms.

Bupplied in ncat black Rexine covered carrylng case, complete with
all batteries and instructions. Thoroughly overhauled and in perfect

working order.

COMBINATION VALVE TESTER & MULTIMETER
Brand new ex.-U.8,A. For valve, eircuit, capacity, and other testing
pur; . In neat black crackled metal case with lid and carrying
handle. 15 x 7} x 54in. Employs 4in. square-faced 100 micro-Amp.

meter. Ranges: 0 to 10, 50, 250, 500 and 1000 v. A.C. and D.C.; 0 to
500, 150 K, 1.5 Meg., und 15 Megohms; 0 to 1, 10, 50 and 250 milll-
amps. D.C. Valve tester has provision for ** short * tests and inter-
electrode voltages and currents. Bupplied complete with instructions,
valve charts and batteries, ready for use on AC. mains. £14/19/8.

Carr. 7/6.

HIGH RESISTANCE AVOMETERS. Bimilar to illustration. 20,000 ohma
per volt D.C, D.C. current 50 micro-Amps to 1 amp.; D.C. volts 2.5 to
2500, A C. voita 10 w 2500; Resistance 0 to 50, 0-50 K, and 0-5 Megohms.
lc screen ond batteries, Tested and

ith
g teed. £14. Pos', 4/-.

RT34/APS-13 AMERICAN 70 cm.
TRANSMITTER-RECEIVER. Come
lete with nine 6AGS5, five 6J6, two
D21, one VRI0S, and dynamotor. Has
34 Mc/s L.F. strip. BRAND NEW, in
original cartons. 69/6. Carr. 5/6.

BATTERY CHARGERS. !nput 230 v.
A.C. Output 12 v. D.C., 1.5 amps. In neat
grey metal case, 7 X 6 X Sin BRAND
NEW. 35/-
SPEAKERS (Eddystone). 3 ohms,
6%in. diam. In grey wrinkled steel
cabinet 9 X 9 X 5in. Complete with
volume control and transformer for
600 ohms line. BRAND NEW. 127/6.
Post 2/6.
VHF TRANSMITTERS. BC-550A-130.
100-150 Mc/s, 4 channel, crystal controlled
transmitter, Complete with valves, 2 of
1625, 2 of 832A, | of 8|5 (modulator).
BRAND NEW. In original American
packing. (Xtals not supplied.) £5/19/6.
Carr. 7/6.

RT37/PPN2 BEACON TRANSMIT-
TER-RECEIVER. 214-234 Mc/s. Size

13in. X 10in. X 5in. Contains 5 3AS,
3 1S5 1 IRS and 2 2 v. synchronous
vibrators. Operates from 2 v. accumu-

lator via 2 bullt-in vibrapacks. Complete
with telescopic mast Antenna system
(94ft.), lightweight headphones. Tech-
nical Manual, super-quality carrying
haversack, cords, co-ax cables, plugs, etc.
Total wt, 28lb. BRAND NEW, boxed.
American equipment, 72/6.

SCR522 TRANSMITTER-RECEIVERS.
100-150 Mcfs. Comprises BC624A rec., and
BC62S trans, All complete with valves, and
in first-class condition. BC624A, less relay,
39/6. With relay, 49/6. BC625, 49/6.

Two-Way MORSE TRAINING SETS,
W/T 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
124in. X 10in, X 8in., wt. 16lb. Com-
plete with vaives, Ieads. 2 keys, 7-way
terminal board, circuit and instructions,
but less batterles and phones. Ideal for
Cadets, Scouts, etc. SNIP, 19/6. Carr 7/6

MAINS DIMMERS. 300 ohms, | amp,,
300 watts, twin ceramic formers,
CRYSTALS. 200 Kcfs American GEC,
10/- each. 100 Kc/s RCA bars, 15/=

15/~

AMERICAN MULTIMETERS
A good general purpose portable meter by Precision, U.8.A. Basic
F8D 400 micro-Amps. Ranges: A.C. and D.C. volts 0 to 12, 60, 300,
800, 1200 and 6000; D.C. milli-Amps. 0 to 1.2, 12, 60 and 600; Ohms. [
to5 K,500 K,and 5 Meg.; —10to +16dB. [npohshedwoodenmsuwlth
carrylng handle and compartment for leads, etc. Bize 7§ x 7} X 5in.
Complete with batteries, tested and guaranteed. £8/19/6. Post 3/-.

TRIPLETT MULTIMETERS

25 Ranges: 0 to 5, 25, 100, 250, 1,000,
and 5 kv D.C. (20, 000 OPV) 0 to 5 25
100, 250, and 1,000 v, A.C. (1,000 OPV
0 to 50 mlcroA 1, 10, 100 and 500 m

| and 5 amps. DC.; Oto4, 1,5 and IO
amps. A.C.; 0 to 1,000, |00 K, and (0
megohms. Square meter, size 4 X 4in,
Contained in 11§ X 8 X 5iin., wooden
case, weight 10lb. Supplied complete
with instruction ,book, batteries, leads
and special high voltage leads. BRAND
NEW ready for use and fully guaranteed.
I5 gns. Post 5/-.

CERAMIC SWITCHES.

Heavy duty

(Wearite type), 4 pole, 3 way, 3/6 2 pole,
6 way, 4 bank, 10/~. BRAND NEW,
OUTPUT POWER METERS. Ex-|,

D., No. 3, Mk, 2 (Windsor 150 A.).
Impedance ranges 2.5 to 20,000 ohms in
40 steps. Power ranges 0-5, 50, 500 milli-
watts, and 0-5 watts. Also scaled in dB.

34in. M/C meter. In oak case, |10%in. X
s s 8in. X 54in. Tested. £5/19/6. Post 3/6.
HEAVY DUTY BLOWERS. For 200-

AVO LC & R. BRIDGES, Capacity 5§ pFd to 50 mPd; R
to 50 Megohms. Inductance can be measured against external standard.
Balance i3 Indicated on & meter, which can be used as a valve voltmeter
from .1 to 15 volts. Leakage test and Power Factor scale. For use on
A.C. mains, tested and guaranteed, £7/19/8. Post 3/6.

MULLARD C & R BRIDGES
0.1 ohms to 10 Megohms in 4 ranges: 10 pFd to 10 mFd in 3 ranges;
Callbrate, Open Bridge, and % ranges. For 100-250 v. A.C. maina.
Tested and guaranteed. £7/10/-. Post 3/6.

AMERICAN METERS. Brand new Westi nel Y
Boxed, 8/8.

flush, panel
circular 2In. scale, 0-5 milli-Amps,, with blank black mle
Post 1/

MEGGERS

Evershed and Vignoles Wee 500 volts, C: in leather
case, with leads and instruction booklet. BRAND NEW, £12/10/-.

Ditto., but 100 volts, BRAND NEW, £6/10/-.
INSULATION TESTERS, by Record Elec'.rlc 0-50 Megohma, 300 volts.

Tested and guaranteed. ONLY £8/10/-.

ADMIRALTY POWER UNITS, Equivalent to AM234, Input 200-250 v,

50 ¢/s. A.C. mains. Outputs 240 v.
8 amps. Dual purpose 2§in. panel mounted 300 v- mewr reads lnput and
19in.

250 v. A.C./D.C. mains, 300 watts. With
[{in. diam. twin *'V ""-shape outlets. 2
lengths of hose. 4 spare filters and brushes.
Suitable for industrial use, forges, etc.
BRAND NEW, £4/19/6. Carr. 12/6. .

RCA OUTPUT TRANSFORMERS.
As used in MI-11220 Amplifier. Primary
for push-pull 6L6's. Secondaries 5, 7.5,
15, and 600 ohms, and tertiary for NFB.
25 watts power rating. Potted construc-
tion, with tag connections. Full circuit
of RCA amplifler supplied. BRAND
NEW, 27/6.

HEAVY DUTY SLIDER RESISTORS.
0.4 ohms, 25 amps., 250 watts, worm drive,
7/6. 10 ohms 3.5 amps., worm drive, 10/6.
| ohm, 12 amps., 150 watts, 7/6.

MINIATURE STC RELAYS.

250

H.T. volts. Double smoothing with paper
rack mounting. BRAND NEW. 78/8. Carr. 7/6.

MARCONI SIGNAL GENERATORS
85 Kcfs to 25 Mcfs. A.C. mains operation. In fair condition and work-
ing order. TF144F, £45. TF144G, £50.

MINIATURE 373 IF STRIPS. For FM tuner described in April and May
“ Practical Wireless.” Complete with 3 of EF91, 2 of EF92, and 1 of
EB91l. A iresh release enables us to offer these once again. BRAND
NEW. With circuit, 42/6, OR, less valves, 12/6. Post, either, 2/8.

TR TR T T (TR e T TH U]

CHARLES BRITAIN (Radio) Ltd.

11 UPPER SAINT MARTIN'S LANE
LONDON, W.C.2. TEMple Bar 0545

One Minute from Leicester Sq. Station (up Cranbourn St.)
Shop Hours: 9-6 p.m. (9-1 p.m, Thursday) Open all doy Saturdoy

ohms coil. DP C/O (double contacts).
D.C. 125 m/Amps., and 6.3 v. A.C. '/i- X § X %in. We loz. 6 v. operation.
VIBRATOR PACKS. Input 6 v. D.C.

Qutput approx. (00 v. D.C. at 30 m/Amps.,
fully smoothed and R.F. filtered. Size 6% X
5 % 2in. Fitted with Mallory 629C vibrator.
BRAND NEW. Boxed. 12/6.

ANOTHER, but 200 v. D.C. 100 m/Amps.
With OZ4 valve and vibrator. BRAND
NEW. Boxed. 25/-.

DUAL PURPOSE TRANSFORMERS

(Gresham). Pri. 230/250 v. Secs., 240-
0-240 v, 1.5 amps,, 5 v. 12.5 amps.,
§ v. 1.75 amps. Ideal for ISOLATING

TRANSFORMER, to obtain TWO 240 v.
360 watt lines. Potted, oil-filled, 7 X
74 x 104in, high, Wt 50lb. BRAND
NEW. £3/10/-. Carr. 10/-.

MATNS ISOLATING TRANSFORM-
ERS (Vortexion). Fully shrouded., For
testing A.C./D.C. sets in safety. 230 v. in-
put. Output 230 v. 100 watts, 22/6. Post 2/6.
JACK BOXES. A small metal box fitted
with 9 miniature insulated [granic jack
sockets. BRAND NEW. SNIP. [2/6.
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Sturdy, Reliable and Inexpensive
Nylon—PF mouldings. Silver plated contacts. Solid

drawn aluminium cans. Positive locking mechanism.
I2 WAY ZSWAY Breakdown voltage 3.5k V.
Send for full details to :— :
THE McMURDO INSTRUMENT CO. LTD.

ASHTEAD, SURREY. Telephone: Ashtead 3401 . MSC 6
3='|"|||Illlll||l||||||Illlllllll"lll"”lll|||||llll”mll”ll||||ll"|||||||||||l||||“||||||||||||E The “CONTI-BEAU
- ’ = TAPE RECORDER CABINET
= THE WORLD'S GREATEST BOOKSHOP = TATE RECOROER cAminer
= = style in highly polished walnut venecred
=] = finish, fully grained, picked out with Con-
= = tinental brass strip work. A bureau-type
= = cabinet with a drop front on the right-hand
3 m B |y e o ecrocie e
—_— — 10 Taf B 5
= * * FOR BOOKS 4+ » = 216, 1010, %ﬁnéf‘“ﬁl. 8in. ;igh oﬁi:ﬁs(l?rﬁ
= = high removable legs). 1ft. 3in. deep. The
= FOR ALL YOUR = amplifier control panel on the left of the
= = Cabinst is 1ft. 1lin. x 1ft. 4in. and the tape
= - = deck compartment is also 1ft. 1in. % 1ft. 4ln. i
= Technical Books = G:tii-zeicieces [r
= = spools. The 8peaker compartment is covered
= - Yels = by a pleasing goid and silver silkfret, which
£ Join The Scientific Book Club! = | [iRoweson « oo Eliptical Speaker
= Members buy Books (published at 12/6, 15/-, 16/ = required. A very attraciive Cabinet to blend with modern furniture,
= & more) for ONLY 4s! — Write today for details. = ' Trade price £10/10/~ plus 1"' ADCATTETN T3, (s and packing
E  119-125 CHARING CROSS ROAD, LONDON, W.C2 = ity hesrtont Sl g AR e
= Gerrard 5660 (20 lines) I Open 9-6 (Thurs. 9-7) =
E Nearest Station: Tottenham Court Road = i V.E.S. WHOLESALE SERVICES LTD.
STUOTEETT TR R e e e (Dept. W.W.) 11, Gunnersbury Lane, Acton, London, W.3. Acorn 5027.

TELEVISION AERIAL COMPONENTS )
DESIGNED FOR CONSTRUCTING BAND | & BAND 111 T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue: i
% Band lll 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 37, 17, 1L~ % Alloy Tubing for Elements, Cross
and 2” Masts boom and masting

Send /- P.O. for the revised, fully illustrated catalogue to : i

FRINGEVISION LTD. Marlborough, Wilts. Phene 678 LA
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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 (FROM STOCK)

Mullard Tape Amplifiers

G.E.C. 912-PLUS

WIRELESS WORLD

Input Selector (state number of positions)
Treble Selector 19

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.0. and Universities.

PRE-SET CONTROL LOCK

Designed to lock the spindles of pre-set

SI (14061/B1) AEfren v
}M/b pair | S5/567/A
52 (14062/B1) S$/567/B + 326 theset | |
ss/567/C |

4 (S5/556

54 (55/556/1) e | Amplifier «B”

S5 (S5/556/2) ... 106 | SS/S67/A. .. s § |

G.E.C. 88-50 Pre-Amplifier
12/-

127

ELECTRONIC

DRIVOMATIC

LABORATORY

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

““KNOB LOCK™’

The ideat method of locking |
panel mounted controls. Positive
guard against vibration, etc.

This development of our popular
pre-set control lock is finished
in black plastic and embodi
control knob and instantaneous
finger-tip locking knob.

Send for List No. A.6

SUTTON COLDFIELD ELECTRICAL ENGINEERS
Reddicap Trading Estate, Sutton Coldfield. 'shone SuT 3038 & sass

® GUIDED MISSILES

® AUTOMATIC SIGNALLING
® PHOTOMETRY

® PARTICULAR PROBLEMS

PUBL. RAPY

34, RUE PERGOLESE - PARIS 16¢
Tél. PAS.52-43 & POI.38-23 FRANCE
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. . 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 r

12" SPEAKER UNIT —}
Type 125515

Frequency Range 20-15,000 c.p.s.

Voice Coil Diameter,............. 1}tin.
Voice Coil Impedance: ........ 15 ohms
Fundamental Resonance: . . 40 c.p.s.
Power Handling Capacity: .... 10 watts.

Fiux Density: 14,500 lines per sq. em.
Total Flux: 130,500 lines per sq, cm.

*® T

o LT T I n
o) P 4 I o 1238,

k = A ]
Wr.ss ] V4 = .
_§ - P -

iR .
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HETH . R TR R R R NN NN

15000

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

Deferred terms available if desived for
both speaker and cabinet kit!

Full details from:

G PVANVI VAN

REPRODUCERS LIMITED

Makers of quality high fidelity equipment

17 HANWORTH TRADING ESTATE, FELTHAWN, MIDDLESEX
Telephone Feltham 2657/8

FEBRUARY, 1958

—

ask ARTHURS FIRST

LARGE STOCKS OF VALVES and C.R.T.s. METERS,
Avo, Advance, Taylor and Cossor Oscliioscopes in
stock. AMPLIFIERS, Leak, Trix & Quad. GRAM
UNITS, Garrard & Collaro. Collaro 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.0.D. OR CASH with order.

EST.
1919

GRAY. LTD.

propS. AR THUR

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON

PARKER'S SHEET METAL FOLDING
MACHINES. HEAVY VICE MODELS

No. 1 (tllustrated). Capacity, 18 gauge 3ft. model, weight B6ib.,, 26/5/-.
mild steel x 8ft. wide Carr. 10/ 2it. model, weight
No.d?. Clnpaclty 18 ga‘l;ge 2Ib., 65/-. 18in. model,
mild steel x 2ft. wide

No. 3. Capacity, 16 gauge w:::; lil(‘;-. 85/-. G5 G2
mild steel x 18in. wide models 4/-.  If with
End folding attach- attachments 5/6.

ments for Radio Attachment angle

chassis, Tray | for 3ft. 3/ per ft.

2":“ Box Bmall models 2/-
g are £

supplied  if et oot

required.

Machines guaranteed Send for details
WHEATCROFT  WORKS, WELLINGTON

Ao Bo PA“KE STREET, BATLEY, YORKS. Tel.: Batiey 426

Manchester Office and Showrooms, 2 Sussex Street, off Norfolk Street, Manchester, 2

P.v.C.
and POLYTHENE
SLEEVINGS
INSULATED WIRES
and FLEXIBLES

ALD and A.RB. Approved

PLASTICABLE

MITED
HAWLEY LANE
FARNBOROUGH, HANTS
Phone: FARNBOROUGH, HANTS 85
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CATALOGUE
FOR 1957

® The only
comprehensive
selective
catalogue of
Classical L{P
Records—Ilisting
only recordings
recommended
by the Critics.
Nearly 4,000
discs sted (as
already available
to Library
members).

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
Now comes the perfect solution—the chance to borrow the pici
of the L/Ps to play AT HOME—ON YOUR OWN GRAMOPHONE

add to your collection.
FULL DETAILS OF THIS LIBRARY SERVICE (which

costs approx. l/- per week cach L/P borrowed) are
included in our Catalogue & Handbook—

THE L/P RECORD
LIBRARY CLASSICAL

CATALOGUE AND

&« HANDBOOK

PosT 3/~ FREE

Also sections on;—

@® The care of
Long Playing
Recor

@® The Reproduction
of Long
Playing Records.

@ A Basis for a
Record Collection
(100 Recommended
L/Ps).

?? 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-

TORY
< ‘Pﬂs\

THE LONG
PLAYING

iy (4
4( &s SERq\

FFSS STANDS FACTORY FRESH

FOR SALES SERVICE
FFSS announces a new, high quality, Sales
Service operated excluswely by The L/P

Record Library. We have long realised

that such a service was badly needed by the

audio engineer and high fidelity enthusiast.

@ FFSSindicates that the record purchased
is not 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 discis 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
this 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

HANDBOOK ror 1957

{For Library details

Sapphire—by return of post in most cases.
® EQUIPMENT AND ACCESSORIES.

mint condition.
We can only suggest—etake

c s UN Y - wn‘.hout Catalogue, out a trial membership fo Our Reproduction Specialist Mr. C. T.
n Ts l 3/ PUST FREE please  send gIarge yourself ::nd ::e’n g Salisbury will be only too hasz to advise
sa.e. 24d.) personally. on the best available within

(50 cents U.S.A.) YOUR price range

l From:— THE LONG PLAYING RECORD LIBRARY,
| SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS.

Cy— —_—

WHY NOT MAKE A TRIAL ORDER NOW ..,

wor send for more details enclosing large s.a.e. 2}d.) ‘

A vitally important book for both technician and enthusiast
fuIIy covering the field for the first time

Over 2600 entries arranged and classified for instant referénce.
Cloth bound, 30s. post free:

This monumental work represents the whole field of published iriforma-.
tion and research on high quality sound reproduction, from the subject’s
inception up to and including June, 1957. Because no one could possibly
read even half of the vast output of literature on audio subjects, this
bibliography on high fidelity has been eagerly awaited for many years.

K. J. Spencer has scanned the world literature on sound reproduction, in-
cluding all the important research and institutional publications. This
formidable and painstaking bibliographical research has resulted in a
specialised work of reference which will be of invaluable and permanent
benefit to all who wish to be able to consult, quickly and easily, what has
been published on every aspect of high fidelity from Definitions to In-
stallation and Maintenance. It is intended that from time to time supple-
ments will be issued of currently published material.

O e e e s POST TH!S ORDER FORM NOW
To IOTA SERVICES LTD
38 FARRINGDON STREET - LONDON EC4

Send me....copies of HIGH FIDELITY
for which I enclose remittance to the value of

A Bibliography of Sound Reproduction

An essential & authoritative reference book
for everyone whose work or pleasure leads

them into the exciting new world of Invoice us

HIGH FIDELITYIN SOUND REPRODUCTION NAME ...ooooivieeieei et sieeres ettt eeeenes
Complled by K. J. SPENCER, ALA ADDRESS. ..ot e
Foreword by G. A. BRIGGS L

----_ﬁ-v
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SPUTNIK SPECIAL

Short-Wave Receiver 10 - 60 Mc/s (5-30 Metres).
Reception Set Type 208

5, HARROW ROAD, e ) ;B”
" PADDINGTON, W.2. T el

PADDINGTON 1008/9 and 0401
CABLES: HENELEC, LONDON

COMPLETE WITH 6 VALVES,
TYPE 2-6K8G, 2-EF39, 6Q7G, & 6Vé6G.
INTERNAL MAINS PACK & 6V.
VIBRATOR PACK. BUILT-IN 6}
P.M. SPEAKER. MUIRHEAD DRIVE.
R.F. STAGE & B.F.O. PROVISION
FOR PHONES & MUTING, AND
600 ohm LINE. INPUT. 6VOLTS.

T

ry i J'*: “‘:
S.el s Y ‘u_
e

D.C. & 100,250 V. A.C. 50 CY.
£6 = 1 9 - 6 CARR. 15/6d. All sets guaranteed and
air tested. Complete with

COMPLETE IN METAL CABINET Circuit,
24 x 18 x 12”7 WEIGHT 70 Ibs.

BE PREPARED TO LISTEN TO THE SATELLITES!!!

A.C. SOLENOID TYPE SCM.

Continuous 3 ozs at }”
Instantaneous to 2 Ibs.

9/10ths FULL SIZE DEPENDABLE RELAY GO. LTD.

CAPACITY AVAILABLE

Same dimensions as manufacturers of 3,000 & 600 TYPE RELAYS
- Type SC have now moved to their new factory at
Larger Sizes Available
Gty inoseased 8a AINGER ROAD, LONDON, N.W.3.
Discounts for Quantities el (b C
Also Transformers to ‘ CAPACITY AVAILABLE FOR RELAY ASSEMBLIES

including Transistorised Relay Units for Counters,
Controllers, Timers, all electronic assemblies including
chassis, specialists in cable forms.

R. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL Phone 67-4065

7 KVA 3 Phase ‘ AND ASSOCIATED ELECTRONIC EQUIPMENT

 Switoh~Tuned FM. Zet Je

(FREQUENCY CONTROLLED)

a Senaitive Uit

Size 4}” X 41" X 5}
Wiring diagram and holed chassis
available.

Send S.A.E. for full circuit and
constructional information.

(7))
<
&

WIRING pip®

T.R.F. Circuits T.V. Converter Circuits
Battery Circuits etc., etc.

ls’?h';‘:bé‘i’rgggms Send 1/= in stamps for the lot!

‘ Mains Citcuits
" Filter Ciicuits
”5””” (Dept. WWI19) 418 Brighton Road, South Croydon, Surrey cmrﬂi‘l."‘é'iian ”5”””
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MINI-TWO

TWO-TRANSISTOR MINIATURE
POCKET RADIO. The smallest Tran-
sistor set offered on the market. Variable
Tuning, Drilled Chassis, Plastic Case size
3in. X 2in. x fin. Miniature Hearing Aid,
2 Transistors and all components including
1} volt Battery, Circuits and full practleal

layout diagrams.
49’6

FeBRUARY, 1958

HENRY"’S

(RADIO LTD)
5 Harrow Road, Paddington, W.2

Optosite Edgware Road Station
PADdington 1008/9
OPEN MONDAY to SAT. 9—6. THURS. | o’clock.
Send 3d. for 28-page Catalogue.

QUARTZ

W—m -
& ‘\
- ¥

& &

Total Cost Complete.

[ 9% 3

TRES «C {

“EAVESDROPPER "

THREE-TRANSISTOR POCKET RADIO
can I ALS (No Aerial or Earth required)
Medium Wave. Variable Tuning. Total cost, as specified, including Transistors,
FT—FUNDAMENTALS Transformers, Coils, Condensers and Battery, etc., with circuit and plastic
80 Ty pes 5706.667 Kc/s to 8340 Ke/s (in steps of 33.333 Kc/s). I case, 7
120 Types 5675 Kc/s to 8650 Kc/s (In steps of 25 Ke/s). All items sold separately. 77 6 POST FREE
(Excluding TYPg /7°°°/73°° and 8000/8300) With single ‘phone, 81/~ With Acos Mike, 90/-. With Min. Hearing Aid, 90/-
= EACH

Complete Sets of 80 Crystals £6. 0 0.
Complete Sets of 120 Crystals £7. 10. 0.

The New "TRANSISTOR—8"

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
Y 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 8% X 24in.
Point to Point wiring and practical layout
Economical. Powered by 74V battery
Highly sensitive
¥ Attractive lightweight contemporary case

Pair XCl0l's supplied 40/- extra.

7000 Kefs to 7300 Kefs, in steps of 25 Ke/s
8000 Kefs to 8300 Kcfs, in steps of 25 Ke/fs 7/6 R |

FT2 41A—54th HARMONIC
80 Types 20 Mc/s to 27.9 Mc/s. (In steps of 100 Kc/s.). - nw
(Excluding 24.25.9 and 27 Mc/s). 5/ EACH We can supply all these
items including Cabinet for
£41/10/-.
{ Al parts sold separately.

| Send for circuit diagrams,
| assembly data, illustrations
and instructions, and full

shopping list FREE.
Post 3d. [

I 24-25.9 & 27 Mc/s 7/6 | l Complete Set of 80 Crystals £6 '

100 Kejs. Gold-Plated D.T. Cut
100 Kefs. Two-Pin Box
150 Kefse Two-Pin Round ...
160 Kefs. 0
200 Kefs. FT241A
500 Kefs. FT241A
500 Kefs. Brooks

2500 Kefs. Octal

5000 Kefs. Piezo 2-Pin Holder

M

Call and hear demonstration model,

P.O. Type 4B Ceramic
100 Kefs.  819.6 Kc/s. 15/_ EACH

163.9 Kefs. 1000 Kcfs.
CERAMIC 2-PIN BANANA PLUG
15,010 Kc/s, 16,135 Kc/s. 16,435 Ke/s. 18,025 Ke/s.

373 MINIATURE I.F. STRIP 9.72 Mc/s.

The idcal F.M. conversion unit as described in ** P.W."" April/May, 1957. Com-
lete with & valves, three EF91’s, two EF92's and one EB9I, |.F.T.'s, etc., in abso-
utely new condition. With circult 42/6 (with vaives). 1276

Postage and Packing 2/é (either type).

(less valves.)

7/6
EACH

FT241A 72nd HARMONIC CRYSTALS

15,110 Kcfs, 16,335 Kc/s, 16,700 Kefs, 18,125 Kc/s.
TRANSMITTER RECEIVER “« HOMELIGHT”
Army Type 17 Mk. 11 2 Transistor Personal Portable
MARCONI, S.T.C. 2-PIN 10X FUNDAMENTALS Complete with Valves, High Resis- Variable tuning.
IN KILOCYCLES tance Headphones. Hand-mike We can supply all components includ-
11,437 and Instruction Book and circuit. ing 2 Transistors, Diode, Resistors,
Io4a4 Jzed.s %%g; :8'{?; 11’501 @ Frequency Range 44.0 to 62 Mc/s. Condensers and Miniature Hearing
1561.1 |7gs B2 10.245 11526 @ Range Approximately 3 to 8 miles. Aid and Plastic Case size 44 x2§x
1566.5 :;Ig S o e @ Power requirements: Standard 1§ and 14V Battery. FOR 52/6.
1566.75 1870 2430 10'433 L1751 120V H.T. and 2V L.T. All items sold separately.
1572.5 0.445 11788 ideal for Civil Defence and com-
1579 1830 3260 10501 11814 mypicatiofe
1583.68 1930 3310 (050 11851 bt W e R R.F.24. 10/~ R.F.25, 12/6. R.F.26, 25/-
5 10,534 11,876 ¥ .
::;325 ;.3?;. gg;(’) 10,545 12,600 extra. Brand new with valves, carr. 2/6.
16682 2055 3440 :8:?; 12,685
1674.9 2065.75 ,56
1680 2067.5 3850 10,622 AT EVERSHED WEE-MEGGERS
1690.5 2087.5 3920 10,755 500 volt. Perfect working order. With leather cas 5 .. £8 196
1700 2098 i;?g ‘8.;&; 7/6 500 volt. Brand new., With leather case ... ... .. £12100
1727 209 i
1740 2118.25 4860 10,856
1761 2196 10,166 10,878 EACH

5.VALVE A.C./D.C. PORTABLE RADIO-GRAM CHASSIS
THREE WAVE BAND SUPERHET, 200/250v A.C./D.C.

(With Internal Aerial)

325 n.7 36.4 36.6 5/_ EACH Short Wave [6.50m. Medium Wave [87-575m. Long Wave 900/2000m
32.6 36.3 36.5 36.7 ¢ (With Gram. Switching)
Well-known Manufacturer’s product complete with Five Marconi Valves, type:
T.C.S. CRYSTALS X109, W107, DHI07, N108 and U107 and 7 x 4 Elliptical Speaker. Ideal for
15225 1700 20703 2105 26675 6 Portable Radio-Gram. Chassis size: 10X 4 4in.
1572.5 1962.5 2072.5 2410 2865 / £7'12'6 PP 76
1665.5 EACH Also available as above at the same price, similar chassis with (ollqwing specifica-
E tions: Short Wave 11.27—31.9m. Short Wave 31.2—9im. Medium 187—575m
and Gram. Switching.
CATHODE RAY TUBES
VCRIIA .. ... . .. . €115 0 WALKIE; TALKIE TYPE 38. TRANSMITTER RECEIVER.
VCR139A Mu-Metal Screen 6 Complete with § Valves. In new condition. With circuit. These Sets are sold
VCR97, Full T.V. picture (carr.2/-) ... .. 2 00 without Guarantee, but are serviceable.
VCRS517C. LF;&'{E\é sic'turevcwﬁ. . £l :: g 2276 .5 26
Ugfig{TASlight-cut-oﬁ. oéarr. 2/- o 15 0 H/Phones 7/6d. pair. Junction Box 2/6d. Throat Mike 4/6d. Canvas Bag 4/-
3PBI. Brand new ... £110 0 Aerial Rod 2/6d.
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EXCLUSIVE OFFER OF THE R.107

The Army's Finest Communications Receiver

COMPLETE, READY TO SWITCH

A HARRIS ELECTRONICS SPECIAL!

Just purchased from the Ministry of
Supply, this magnificent 9 valve 3
Wave-band receiver gives World
Wide Reception over a coverage of
1.2—17.0 Mcs. (18-250 metres), taking
in several important Amateur Bands,
Shipping Band, and part of the Medium
Wave Band, including the B.B.C.
Light Programme. The Sensitivity is 1
micro-volt on C.W., and 2-6 micro-~
volts on R.T. The controls include a
Bandwidth Switch (‘‘ Wide >’ or ““ Nar-
row,”) choice of AVC and BFO,
Audio Filter, RF Gain, Aerial Trimmer.
Has built in Output Stage with Internal
Speaker, which can be switched out to
use Headphones. Uses normal Inter-
national Octal Valves. Incorporates
AC Mains Power Unit for 100-250
volts, and Vibrator Pack for 12 volts
D.C. In grey metal case, size 24 x 13 x
17in. These sets are slightly used, but
in first class condition, thoroughly
checked and aerial tested before des-
patch. Complete, ready to switch on
ONLY £8/19/6 (carriage 20{- England
and Wales, rest of U.K. extra).

oN |£8.19.6

SEE ADVERT
OPPOSITE

CR50 BRIDGE measures
from |0pFd to 100mFd and
from | chm to 10 Megohms
in fourteen ranges, having
a total scale fength of
over 120 inches. Leakage
test for condensers, Indi-
cation of balance is given
by a magic eye fed from a
high gain pentode. in-
ternal standards of ‘‘ Con-
stants ** | 9% resistors. Ro-
bustly constructed for
bench use, complete and
ready for use from A.C.
mains. £8/2/6 plus 4/6
carr.fpacking.

SG50 SIGNAL GENERATOR covers [00kc/s to BOMc/fs in six
ranges on fundamentals (not harmonics) eit her modulated 400 cps or
CW. Frequency accuracy 2%. Uses 6AG5, 6C4 and RMI 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.

VV50 VALVE VOLTMETER. Price £8/2/6 plus 4/6 carr./packing.
Further details sent by return of post on receipt of self addressed stamped
envelope,

TRADE supplied direct. CALLERS always welcome.

GRAYSHAW INSTRUMENTS

126 Sandgate High Street, Folkestone, Kent
Phone: Folkestone 78618

Latest AVO
TEST METERS

AVO METER MODEL 8 MARK Il
‘The latest version nf ¢his finest of all test meters is now available from atock.
50 mwmamp movement (20,000 ohms per volt). Eight D.C. voltage, scven
current, sever. A.C. voltage, four A.C. carrent and three chms rangee.
Fullv detalled Jiterature available free. Price £23/10/-. Credit Terms.
Deposlt £3/9/- and 7 monthly payments of £3/3/-. Leather carrying case, £3.
AVO MULTIMINOR
A new and very attractive pocket size instrument at a modest price. Move-
ment is 100 microamps (10,000 ohms per volt). 8ix D.C. voltage, five A.C.
voitage, five D.C. current and two ohms ranges. Descriptive leaflet available
free upon request. Price £9/10/-. Credit Terms. Deposit £1/8/- and 7
monthly payments of £1/8/-. Leather carrying case, 32/8.

WATTS RADIO (Mail Order) LTD

54 CHURCH STREET, WEYBRIDGE, SURREY
Telephone: Weybnd e 4556
PLEASE NOTE. POSTAL BUSINESS ONLY FROM THIS ADDRESS

TRANSFORMERS

Cﬂ".s LARGE OR SMALL QUANTITIES

CHOKES rrape enquiries weLcomep
SPECIALISTS IN

FINE WIRE WINDINGS

MINIATURE  TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.OS., L.EB., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

AR AN A AR AN A AR RS S AR ARAL NN LGN GREsGaaRER ARG RRESRSRananndEs

semeEEsewBssdsascveuesANsmeNEssosEsRENNNSONER

S BEEESESLeECBrARBEEINsABEBsREuRSavEEEERSRE RN



FEBRUARY, 1958

WIRELESS WORLD

133

seconds slow.

supplied.

of unit being 19in.

MARCONI SIGNAL GENERA-
TORS TF-517-F/l.Special offer of these
Laboratory Signal Generators, Cover
10-18 Mcfs, 33-58 M¢fs. and 150-300 Mc/s.
In good, used condition, with charts.
Checked before despatch. Complete
with power pack for normal A.C.
%alir)\s. ONLY £12/10/- (carriage, etc.,

RII55 SUPER SLOW-MOTION
TUNING ASSEMBLY. As used on
all late model [155s.  Easily fitted to
“ A sees, etc.  ONLY 12/6.

ROLA 6iin. P.M. SPEAKER.
Mounted in Grey crackled metal
cabinet 9in.x %in. x 43in., and with
volume control. BRAND NEW AND
UNUSED. ONLY 27/6.

I2-VOLT |I-AMP BATTERY-
CHARGER. Very robust, ex Admiral-
ty. In Grey crackled metal case, size
6in. x 6in. x 44in, 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 €9/19/6, OR less case
£8/10/-.

EHT TRANSFORMERS. 5.5 kV.
Rect.) with 2 v. | a., 79/6, 7 kV.
Rect.) with 2 v. | a., 89/6. 2.5 kV.
Rect.) with 2-C-2 v. I.{ a,, 2-0-2 v.
2 a. (for YVCR 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/~

Open until 1 p.m. Saturdays.

OSCILLOSCOPE

This Ministry of Supply Monitor Type 6| is a First-
Grade Synchroscope of recent manufacture designed
for D.C. Pulse and R.F. Envelope investigation, and
employs a 3jin. CRT type VCRI38A. The R.F. Fre-
quency is 180-220 Mc/s approx.; and is tuneable in
that range. Has internal 500 ke/s. Calibrating Oscil-
lator on Y Plates. Existing Time Base Speeds are 50
cycles, 20 Micro-seconds fast, and
Conservatively 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
Front panel size is 10{in. x 124in., depth
BRAND NEW AND UN-
USED, ONLY £12/10/- (carriage, etc., 15/-).

1,000 Micro-

WIRELESS“SET

No. 19 MK.

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 Intercomm. Amplifier. Complete with 15 valves
as follows: 6 of 6K7G, 2 of 6K8G. 2 of 6V6G, and | ea. 6B8G,
6H6, EI148, EF50, 807, and bookiet giving circuits, notes, etc.
Size 17%in. x 8}in. 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 Collins
Company for static or mobile use. Covers [.5-12.0 Mc/s.
in 3 bands, and is complete with 7 valves, employing 2 of 1625
in P.A. Stage | each of 1625 in Buffer and Modulator Stages,
and 3 of 12A6 in Oscillator Stage. Provision for YFO or Crystal
Control. 4 Crystal positions. Radio Telephone or Radio
Telegraph. Has Plate and Aerial Current Meters. Power
requirements 12 v. LT & 400 v. HT. In black crackle case, size
11 % 13 x ilin., condition BRAND NEW AND UNUSED.
ONLY £12/10/- (carriage, etc., 15/-).

The double Dynamotor Power Unit, Type 2188IB ‘or [2-volt
operation, delivering 400 v. for Transmitter and 225 v. for
Receiver, is available at £12/10/- (carriage. etc., 15/-).

METERS

F.S.D. SIZE AND TYPE

50 microamps D.C. 24in. Flush circular

100 microamps Dg 2%in. Flush circular .
C

250 microamps D 2in.  Proj. circular .
500 microamps D.C. 2in.  Flush square.

I mfa D.C. 2in.  Flush square.
150 mfa D.C. .... i Flush square.

200 m/fa D.C. . Flush circular .

10 amps D.C. . Proj. circular .

20 amps D.C. . Proj. circular .

40 amps D.C. . ...2in.  Proj. circular .

15-0-15 amps D.C.  34in. Flush square....

15 volts A.C. 244 Flush circular moving iron  8/é
300 volts D.C. Flush square .. l0O/6
300 volts A.C. Flush circular 25/~

London, W.C.I

MARCONI SIGNAL GENERA-
TORS TF-390G Ffrequency 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 11l CRYSTAL
CALIBRATORS. Frequency range
[70-240 Mcfs. Incorporates 5 Mcfs.
crystal for better than .00} per cent.
accuracy. Directly calibrated dial,
internal A.C. mains pack. Complete
with spare set ol valves and instruction
manual in  maker’s transit cases.
BRAND NEW. ONLY £4/19/6.

12-WAY SCREENED CABLE. !n
10ft. lengths, fitted with plugs, origin-
ally made for use with the |9 Sec.
UNUSED. ONLY 17/6 per lead.

POCKET VOLTMETERS. Not ex-
Govt. Read 0-15 v. and 0-300 v. A.C.
or D.C. BRAND NEW AND UN-
USED, ONLY 18/6.

CRYSTALS. British Seandard 2-pin
500 kejs. 15/~. Miniature 200 kcfs. and
465 kcfs.  10/- each.

SPECIAL MAINS TRANSFORMER
QFFER. Norma! 230v. A.C. Primary.
Secondaries  330-0-330v. [00ma. 4v.
3 amps. Ex W.D., BRAND NEW
AND UNUSED.. ONLY I5/-. (Postage
ete. 2/6).

%z'lOKES. tOH 60ma. 4/-. 5H 200 ma.

FILAMENT TRANSFORMERS.
6.3v. |4 amps. 7/6. 6.3 v. 3 amps. 10/6.
6 v. YIBRATOR PACKS. Output
approx. 130 v. at 30 mA., fully filtered
and smoothed. Complete. ONLY
12/6.

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL

HARRIS ELECTRONICS ... o 1 cous ton st

(LONDON) LTD.
Formerly U.E.l. CORPORATION
We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross

ITEMS

Fhone: TERMINUS 7937
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AVO MINOR LEATHER CASES. Brand
new 7/6 each. P/P |/-.

AVO MODEL 7 MULTIPLIERS. Extends
1,000-voJt range to 4,000 volts. New, boxed,
8/6 each. P[P. /-

MUIRHEAD VERNIER DRIVES. Brand
new 7/6 each. P/P. i/~

U.S.A. RADIO CITY VALVE TESTERS.
Brand new and unused, complete with
instructions. 110/230 v. A €. operation.
Will test most type valves £8/19/6 each.
PIP. 5/~

FURZEHILL CRYSTAL CALIBRATORS.
Includes 6 valves and | mcfs. Xtal, giving pips
at 10,100 and 1,000 kefs. Bacgtery operated,
2 v. and 120 v. Brand new and boxed 5%9/6 each.
P/P. 3/6.

‘W.l191 WAVEMETERS.” Portable precision
battery operated frequency check meters,
coverage 100 kefs. to 20 mcfs. Supplied com-
lete with all valves and 1 mcfs. Xtal and cali-
gration charts. £5/19/16 each. P/P. 6/-.

TAYLOR MODEL 160A OUTPUT
METER. incorporates 4in. meter calibrated
0-25 mW. Meter multiplier, .01-.10-1.0-10-
100. Impedance matching, 2.5-5-100-125-150-
600-4,000-8,000-10,000-20,000 ohms. Supplied
br;ngI new, boxed and tested, £14/10/- each.
P{P. 5/-.

AUDIO BEAT FREQUENCY OSCILLA-
TORS. Frequency coverage 0 to 10 kcfs., with
separate 50 cycle check point. O/P impedance
10 or 600 ohms. Built-in monitoring voltmeter.
Operation 110/200/250 volts A.C. Not new but.
supplied in good working order. £9/19/6 each
P/P. 10/-

MARCONI VALVE VOLTMETER TF.428B/I.
5 ranges, .10 to 150 v. Brand new in original
transit cases with spares. £22/10/~ each., P/P. 7/6.

WAYNE KERR INSULATION TEST
SETS. No. 5. 200/250 v. A.C. operation,
giving a variable output of | KV. to 5 Kv.
A.C. or D.C, calibrated on 4in. meter.
Supplied in good working order complete
with EHT probes. £9/19/6 each. P/P. i0/-.

MARCONI TF - 643 SUB - STANDARD
WAVEMETERS. Frequency coverage 20 to
300 mcfs. in 4 bands. Supplied as new with all
coils and calibration charts.  £19/10/- each.
P{P.

MARCONI TF-373 IMPEDANCE BRIDGES.
Ranges 0 to 100 H. 0to I00 MF. 0 to | megohm.
0 to 100 Q. Supplied as new in ongmnl transit
cases with spares. £55 each. P/P. |

SPECIAL OFFER
OF MARCONI SIGNAL GENERATORS
TF-517. Frequency coverage |16 to 58 mc/s.
and 150 to 300 mcfs. Operation 200{250 volts
A.C. Supplied in good condition at the
ridiculous price of £12/10/— each. 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/~
R.i155 SUPER SLOW MOTION DRIVES.
Improved version as fitted to Model L and N,
guitable for Model A, etc. Brand new 12/6 each.
/P, /-

PORTABLE PRECISION
VOLTMETERS

Brand new and box-
ed instruments by
famous manufactur-
er. Housed ‘in
polished teak case.
Moving iron move-
ment reading A.C. or
D.C. volts on 2
ranges. 0-160 v, and
0 v. 8in. mirror
scale Accuracywith-
n 2%. plied at a
fraction of original case. Only £5f9/6 each.
P/P. 3/6.
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AMERICAN MULTI-RANGE TEST-
METERS. 1,000 chms per volt. 400 micro-
amp basis movement. Ranges: volts, A.C.
or D.C. 25, 10, 50, 250, 1,000 and 5,000 v.
D.C. current. | ma., {0 ma., 100 ma. and
I amp. Ohms. 500, 100 k. and | meg. Deci-
bels, — 10 to +69. The instrument'is housed
in polished wood case complete with test
prods and instructions. As new, tested
before despatch. £5/19/6 each. P/P. 3/-.

AVOMETER MODEL D. Another large
series Avo. Incorporates 10 D.C. volt ranges,
150 mv. to 1.5 kv. 8 A.C. volt ranges, 7.5 v.
to 1.5 kv. 8 D.C. current ranges, |5 ma. to
30 amps. 6 A.C. current ranges, 75 ma. to
I5 amps. Resistance ranges, | k. and 10 k.
Supplied In perfect order, with mstrucuons
and leads. £8/19/6 each. P/P.

WESTON MODEL 722 TESTMETER.
An ideal bench or portable instrument.
Incorporates 5 A.C. or D.C. volt ranges,
2.5 v. to 1,000 volts, 6 D.C. current ranges,
100 microamp to 500 mfa. A.C. current,
500 ma., | amp., 5 amps. Resistance, 100
ohms, | K., 100 K. and 10 meghom. Supplied
thoroughly tested in rexine covered carrying
case with instructions and leads. £10/10/-
each. P/P. 4/-.

EVERSHED AND VIGNOLES MEG-
GER LOW OHMS METER. The figeal
meter for all circuit tests, continuity and
polarity tests. Supplied brand new, unused,
complete with leads, only 59/6 each. P/P. 3/~

COSSOR DOUBLE
BEAM OSCILLOSCOPE

TYPE 339 Op eration |

1 I0/200/250
volts. A.C.
120 watts.
Time Base 10
positions. 6
€cps. to
250,000 cps.
Amplifier 10

Supplied in good working order, complete
;;i;h(handbook and circuit. £27/10]- each.
L £1.

UNIVERSAL AVOMINOR TEST-
METERS. Small, compact, accurate in-
strument.  Resistance measurements from
0 to 20 k. ohms. D.C. volts from 0 to 500 v.
A.C. volts from 0 to 500 v. D.C, current
from 0 to 500 ma. Supplied in perfect working
order, lete with leather case and

leads, f.sllof each, P/P. 2/6.

G.E.C. SELECTEST MULTI-RANGE
METERS. Basic movement | ma. 1,000
ohms per volt. Resistance ranges, 0 to |
meg ohm. D.C. volts from .15 v, to .5 kv.
A.C. volts from 7.5 v. to 1.5 kv. A.C. cur
rent from 75 ma. to 15 amp. D.C. current
from 1.5 ma. to 30 amp. Incorporates safety
cut-aut. Supplied in perfect working order,
gc/::wlete with leads, £9/19/6 each. PIP

EVERSHED AND VIGNOLES WEE
MEGGER 500 VOLTS. Special release,
brand new and unused, complete with
leather car (mg case, only £12/10/~ each.
P/P. 2/6. Also avilable, secondhand models,
but perfect working order com Iete with
leather case, £8/10/— each. P/P. 2,

MARCONI SIGNAL
GENERATOR TF-144G

The famous laboratory standard. Frequency
coverage 85 kefs. to 25 mcfs. Output voltage
from | microvolt to | volt. Operation 200/
250 volts A.C. Offered reconditioned as
new and guaranteed to be within original
maker's specification, a certificate issued
with each individual instrument. £65 each.
P/P. £1. Also available TF-390g. signal gen-
erators. 4 to 100 mcfs. Brand new in original
transit cases. £22/10/— each. P/P. £1.

CAMBRIDGE INSTRUMENTS CURRENT
TRANSFORMERS. Input 50 cycles, 300. i50
or 75 amps. Qutput 15 amps 2.5 KVA. Brand
new and boxed. £4/19/6 each. P/P. 4/-.

ADVANCE CONSTANT VOLTAGE
TRANSFORMERS. Input 190 to 260 volts.
A.C. 50 cycles. Output constant at 230 volts.
Max. rating 150 watts. Supplied brand new in
original crates. £8/10/— each. P/P. 5/-.

METER BARGAINS

50 microamp, 2%in. PLM.C

100 microamp, 2fin. f.m.m.c..

500/0/500 microamp, 34in. F.

500/0/500 microamp, 24in. PJ.

50/0/50 microamp, 23in. F.M.
F.M.M.C...

200 ma., 24in. F.M.M. C.
| amp., 24in. F.M.M.C.
1.5 amp., 2in. F.MM.L
6/0/6 vott, 3tin. F.M.M.C.
300 volt A.C., 24in. F.M.M.L..
4 KV. electrostauc, 34in. F.M

MARCONI 10CM. SIGNAL GENERATOR.
Consisting of signal generator and power supply
unit TF-854 and TF-853. Frequency coverage
9.1 to 10.7 centimetres. Operation 200/250
volts A.C. Supplied brand new in original tran-
sit cases with instructions. £100 each. PJP. £2

BENDIX COMMAND TRANSMITTERS.
Complete with all valves and Xtal. Frequency
coverage 2.1 to 3 mefs. Only 22/6 each. P/P. 2/6.

AVO BATTERY ELIMINATOR POWER
PACKS. Operation 200/250 volts A.C.
Qutput 1.4 volts at 300 ma. and 67 volts
at {0 ma. Stabilised by VS70, whole unit
fully fused. Size 8%in. X 5in. % 3{in. Ideal
for personal bauery sets, etc., supplied
brand new in maker’s cartons. 39/6 each.
P{P. 2/6.

SFT.. P/O RACKS. Standard 19in., *“U "
channel. 59/6 each. P[P, 12/6

AMERICAN COMBINED VALVE
TESTER AND MULTI-RANGE TEST-
METERS. Brand new and boxed, com-
plete with carrying case and instructions.
Will test all standard American type valves
and incorporates on the same panel a multi-
sange meter with the following ranges:
4 resistance 500 ohms to |15 meg. 5 A.C.
or D.C. volt 10 to | KV, D.C. current |
ma. to 250 ma. Only £I5 each. PIP 7/6.

SPEGIAL OFFER
BRAND NEW AMERICAN/CANADIAN
No. 19 Mk. Il TRANSMITTER-RECEIVERS.
Complete with alf valves. Frequency coverage
2 to 8 mcfs. 65/— each. P/P. (0/-.
Limited number only available.

POST OFFICE TELEPHONE HANDSETS.
S;andard type, brand new and boxed, 12/6 each.
PIP. 1{3.

AMERICAN TRIPLETT MULTI-RANGE
TESTMETERS. A small compact instru-
ment wlth the following ranges: volts A.C.
10 to | KV, Volts D.C. 10 to | KV, Current
D.C. 10 ma. to 500 ma. Resistance 300 ohms
to 250 k. ohms. Supplied in perfect working
order complete with leads. £4/17/6.each.
PIP. 2/6.




FEBRUARY, 1958

WIRELESS WORLD

AMERICAN DESK TELEPHONES.
Complete units with handsets, bells and
junction box. No dials, but can be fitted.
Can be used on normal G.P.O. lines. Sup-
plied brand new and boxed, 59/6 each.
P/P. 3/-. English type also available, but

with green handset, 49/6 each.

SPECIAL OFFER

OF ALKALINE NIFE ACCUMULA-
TORS. Bank of 10 cells giving 12 volts
45 A.H. Unused In wooden crates. Only
£5/10/— each. Also available, banks of 9
cells. £4/19/6 each. P/P. 7/6 both types.

JOHNSON TX. CONDENSERS. Brand
new and boxed, 500 pf. variables. 15/6. P/P.
I/-. Also new, boxed, 2{in. variable inductances
by Johnson. 22/6. P/P. 2/6.

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.

2-VOLT 3 A.H. ACCUMULATORS. Exide,
brand new, unfilled, 2/- each. P/P. 9d. Block of
12, wired as 24 v., 21/-. PjP. 4/6.

MUIRHEAD PRECISION STUD
SWITCHES. Brand new and boxed. 4
banks, each bank 24 position. Heavy duty
contacts. Only 17/6 each. P/P. 1/6.

L.T. TRANSFORMER BARGAINS. Type |I.
200/250 volt input.  Output tapped 3, 6, 9, 12,
24 or 36 volts 5 amps. 35/~ each. PP 3/-. Type
2. 200/250 volt input. Output [2 volts 5 amps.
12/6 each. P/P. 2/-.

D.C./A.C. ROTARY CONVERTOR. Input
24 volts D.C. Output 230 volts 50 cycles A.C.,
100 watts. Unused. 92/6 each. P/P. 5/-.

6-VOLT VIBRATOR POWER PACKS.
Output 120 volts 30 ma. Fully smoothed,
uses standard 4-pin Mallory vibrator. New
and boxed. 12/6 each. P/P. 2/6.

CRYSTAL MICROPHOMNE INSERTS.
Sensitive, ideal for amplifiers, tape recorders,
etc., 4/6 each. P/P. éd.

POST OFFICE 20-WAY TELEPHONE
JACK BOARDS. Standard fitting, brand new
and boxed, 15/ each. P/P. I/6.

12-YOLT MOBILE AMPLIFIERS. Ex Ad-
miralty. Separate mic. or gram inputs. Output
10 watts, matched to 3, |15 or 600 ochms. Supplied
in good working order. £8/19/6 each. P/P. 5/-.

HEAVY DUTY SLIDER RESISTANCES.
! ohm 12 amp. 6/6 each. P/P. I/-.

300FT. COPPER AERIAL WIRE. Ex U.S.A.
Brand new. 3/6 reel. P/P. |f-.

AMERICAN GEARED MOTORS.
American 24 volt D.C. motor with built-in
precision gearbox giving twin outputs 20
r.p.m. and é r.p.m. Will also operate on |2 v.
glving reduced outputs. Size Zin. x 1iin.
Shaft dia. $in. Supplied brand new only.

P/P. 3/-. 19/6 each.

SMOOTHING CHOKE BARGAINS. [0H.
60 ma., 4/6; I5H. 60 ma., 5/6; 8H4. 100 ma., 8/6;
9H. 100 ma., 7/6; I0H. 100 ma., 8/6; 5H. 200 ma.,
5/6; 20H. 120 ma., |oc S0H. 120 ma., 15/6:
swinging choke 3.6-4.2H. 250 ma., 10/6. Pjl
I/~ to 2/6.

AMERICAN MINE DETECTORS. Type
SCR-625¢c. Battery operated portable and
complete with Instruction book. ldeal for
detecting all types of metals. €£€12/10/- each.
P/P. 10/—.

EX NAVY SOUND-POWERED TELE-
PHONES. This type requires no batterles
to operate and can be fitted in moments to
give complete inter-communication between
two points. Hand generator calling. Only
45/- each. P/P. 4/6.

RCA. OUTPUT TRANSFORMERS.
Completely potted. Centre-tapped prlmary,
8,000 ohms. Secondary tapped 3, 7.5,

600 ohms. Separate feedback wmdmg I5
watts rating. Suitable for 6L6, EL84, etc.,
unused, 27/6 each. P/P. 2/-.

RCA. ET.4336 PLATE TRANSFORMERS.
Special release, brand new in original maker's
transit cases. Primary tapped 200 to 250 volts
50 cycles. Secondary 2,000/0/2,000 volts 400
ma., tapped [,500/0/1,500 volts. Price £12/10/-
each. PIP. €I

EDDYSTONE MAINS POWER
PACKS S.441B. Supplied brand new and
unused. Input 200/250 volts. Output 300
volts 200 ma. and |12 volts 3 amps. Double
choke and condenser smoothed, SU4 rectifier.
Housed in grey metal case, fully fused, in-
dicator, ete. Only 49/6 each. P/P. 6/—.

A.C. MAINS VOLTAGE REGULATOR
TRANSFORMERS. Input 230 volts.
Output varlable from 185 to 250 volts at a
max. rating of 24 amps. ldeal for laboratory
use, etc., supplied as new. £15 each. P/P. 10/-.

MODULATOR 67

A wonderful
complete
A.C. mains
power pack
containing
the follow-
ing compon-
ents. Transform-
er 350/0/350 v. 200 ma.

63v.6a. 5v.3a Input230v.
200 ma., choke, 5Z4 rectifier. aper and
electrolytic smoothing condensers. ]
other useful valves. Hundreds of com-
ponents including switches, pots, condensers,
resistors, ete. Supplied brand new with
covers.

SPECIAL REDUCED PRICE 39’6 each

P/P. 7/6

HEAVY DUTY MAINS ISOLATING
TRANSFORMERS. Specifications: Primary
230 volts 3 amps. Secondary 230 volts 3
amps (service rating, OK 5 amps.). ldeal for
laboratory or workshop use. Supplied
brand new in original transit cases. £6/10/-
each. P/P. i0/-

GOODMAN'S 12in. HEAVY-DUTY
LOUDSPEAKERS. |5 ohm speech coil.
15 watts rating. Brand new in sealed car-
tons. £S/15/- each. PJP. 5/-.

HEAVY-DUTY AUTO TRANSFORM-
ERS. Ex Admiralty, made to highest speci-
fication. Tapped from 90 volts to 250 volts in
10 vole steps at 600 watts. OK for 750 watts.
Brand new, only 69/6 each.

EDDYSTONE MAINS
POWER PACKS

Supplied brand new and unused. Mains
input 200/250 volts. Output 175 volts 60
ma. and 12 v. 2.5 a. Double choke and con-
denser smoothed. 5Z4 rectifier. Housed in
grey metal case. Only 32/6 each. P/P. 3/6.

DYNAMO EXPLODER UNITS. Used
for detonating explosive charges. Opera-
tion is by hand generitor, giving 1,800 vplts
across output terminals. ldeal also as photo
flash. Brand new, only 29/6 each. P/P. 3/-.

POST OFFICE JUMPER LEADS. Fitted
with 2 standard jack plugs, brand new, 3/-
P/P. 6d., Panel jacks to fit 9d

.,// A e
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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 SUPER LIGHTWEIGHT
HEADPHONES. Res. 50 ohms, Fitted
with rubber earmoulds to fit inside the ear.
Extremely good quality, ideal for com-
munication recelvers, etc. New and boxed.
15/ pair. P/P. |/-.

12-VOLT MIDGET ROTARY TRANS-

FORMERS. Type H.T.II, size 44 x2%in. Out-

g/ut 3'IOI36O volts 30 ma. New and boxed. 22/6.
P. 1j6.

BARGAIN GRAM MOTORS. Garrard
centre-drive motors complete with turn-
tables, 200/250 volt A.C, Adjustable mech-
;;Igcally from 0 to 45 r.p.m. Only 22/6 each.

‘“*C '’ CORE TRANSFORMERS
Special offer, all brand new and boxed.
All types have 230 volt 50 cycle input. Type i.
510/0/510 v. 300 ma. 375/0/375 v. [00 ma. 6.3 v.
9a 2%x63v.2a 2x63v.la 63v. [5a
63v..5a. 5v.3a, 82 6 P/P. 5/~. Type 2. 450/
0/450 v. 250 ma. Ix63 v. 5 2. 21%63 v
Sv.4a, 65/- P/P. 4/6 Type 3. 450/0/450 v.
220 ma. 63 v.6a. 63 v.3a 5v. 3a, 596
P/P. 4/-. Type 4. 350/0[350 v 400 ma. 25 v. | a.
2l v. Sa. 63v.S5a 63v.la 5v.4a, 65-.
P/P. 4/6. Type 5. 360/0/360 v. 200 ma. 360/0/
360 v. 65 ma. 6.3 v.CT5a. 63v.CT2a. 63v.
Sa 5v.4a 5v.3a., 65/-. PP. 4/6. Type 6.
3850 v. S ma. 4v.25a. 4vla.5‘ P{P.
3/- Type 7 1250/0/1250 v. 5.5 ma. 6. Ia.
a. 4v. 1 a, 42/6. P/P. 2/6. Type 8.
a. 63v.4a 2%x63v.3a 63v.2a
5a, 63v. | a, 45/-. P/P. 2/6. Type 9
3v.3a 63v. ISa.32/6 P/P. 2/-.

Pexs
-
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AMERICAN AUTO TRANSFORMERS.
110/230 volts. 40 watts. Small size, fully
shrouded. Ideal for instruments, shavers,
etc. Brand new, boxed, 12/6 each. P/P. /9.

FERRANTI POTTED FILAMENT TRANS-
FORMERS. Hermetically sealed, ceramic ter-
minations. All new and boxed. Type |, 200/250 v.
input. Qutput 6.3 v. CT, 5.6 a., tapped 5 v. 6.3 v.
CT. 4.9 a. tapped 4 v. 6.3 v. CT. | a. tapped 4 v,,
19/6 cach. Type 2. Input 200/250 v. Outputs,
6.3 v. CT. 3.3 a. tapped 5 v. 6.3 v. CT.| a. tapped
4v. 63 v.CT. 9a. 63v.CT..6a, 156 each.
P/P. 2/~ each type.

INSTRUMENT POTENTIOMETERS. Brand
new Colvern type. 100,000 ohms, 10 watts, 34in.
dia. Ideal for bridges, etc., 10/6 each. PjP. |/-.

MIDGET RECORDER MOTORS. Size
14X I X 2%in. Operates from 4.5 to 24 v.
D.C. Fisred with reduction gear. New and
boxed. 12/6 each. P/P. I/-.

C;IARGING AND MODEL TRANSFORM-
E

). Pri. 200/250 v. Sec. 3.5, 9 or I7 v. | amp., 9/9.

2. Pri. 200/250 v. Sec. 3.5, 9 or 17 v. 2 amp,, 14/3.

3. Pri. 200/250 v. Sec. 3.5,9 or 17 v. 4 amp., 1§/6.

4. Pri. 200/250 v. Sec. 6.3 v.3 amp., 8 v. 1.5 amp,,
9/6.

S. Pri. 200/250 v. Sec. tapped 3, 4, 5, 6, 8, 10,
12, 15, 18, 20, 24 or 30 volt 2 amp., IB/6 Pos(age
l/6 all types.

L.T. METAL RECTIFIERS. Full wave and
bridged. 12 v. | amp., 6/3; 12 v. 2 amp., 9/3;
12 v. 4 amp., 13/9; 24 v. | amp., 12/6; 24 v. 4 amp.,
22/6; 36 v. 4 amp., 27/6. P/P. |/=all types.

MINIATURE H.T. TRANSFORMER. Input
220/240 v. Output 220 v. 25 ma. 6.3 v. | 2, new,
10/6 each. P/P. |/-. Midget contact rectifier to
match, 7/6.

MINIATURE SLOW MOTION DRIVES.
Dia. 13in. 180 deg. scale calibrated 0-100.
For }in. spindles. New and boxed TI6 each.
P{P. 1J-. Larger type available 7/6 each

RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

LISLE STREET, LONDON, W.C2
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1 Y All for A.C. Mai 200-250v., 50 .
SELENIUM BATTERY CHARGING EQUIPMENT o
RECTIFIERS BATTERY CHARGERKITS  AgsEMBLED Assembled 6v. or 12v. 4 amps.
L.T. Types i ASSEMBLED Consisting of Mains Trans- CHARGER .
2/6 v. Y ahw. 1/9 CHARGERS former F.W. Bridge. Metal 6 v. or 12 v. Fitted Ammeter and
6/12 v. } ahw. 2/9 Rectifier, well ventilated steel 2 amps variable charge sel-
6v.la ........ 19/9 | case. Fuses, Fuse-holders, . 3 ector. Also selector
4/11 1§ 6/12v. la. ...... 27/9 | Grommets, panels and circuit. Fitted ~Ammeter plug for 6 v. or 12
8/9 Carr. 2/6 extra. and selector plug v. charging. Double
11/9 SN - PR GE et e amp. 229 for 6 v. or 12 v, fused. Well ven-
. 4a. 1479 | 6/12v. 22 ...... 38/9 | gv.2amps........... 25/9 Louvred _ metal tilated steel case
6/12v.64a. .. 19/9| 6/12v.4a. ...... 56/9 | 6 v. or 12 v. 2 amps. 31/6 case, finished with blue hammer
6/12v. 10 a 25/9 6 v.or 12 v. 4 amps. 53/9  attractive hammer finish. 75
H.T. Type H.W Above ready for use with | pArERY CHARGER KIT blue. Ready for Ready for /=
120 v y4%mA ’ 3/9 mains and output leads. Consisting of F.W. Bridge Use with  mains use with mains and
250 v. 50 mA. 5/9 Cases well ventilated and | g ciifer 6/12 v. 5 a. Maing and output leads. output leads. Carr.
250 v. 80 mA. 7)o | finished iin stoved blue | rong "0.0.15 v. 6 a. outpur, Double Fused. 3/9, Or Deposit 30/
250 v. 150 mA. 9/9 hamm;% - and pack- | and  ammeter. Only 49/9. Only 49 /9 and four monthiy
300 v. 250 mA. 12/11 1 "8 /6. Post 3/-. Carr. 3/6. payments 13/-.

e

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 £2/12/- and 9 monthly
payments o of £2/lZI- Guaranteed 12 momhs

CO-AXIAL CABLE. 75 ohms. lin., 8d. yard
Twin screened feeder 11d. yard.

ELECTROLYTICS (current production)

Not Ex-Govt.
Tubular Types " FCan Types 2
uF 450 v.
S il S0 v Ye 16med s00v. 39
. 32uF 350 v. 2/11
16uF 350 v.  1/11 33" med 450 v. 4/9
16uF 450 v.  2/9 100 mfd. 450 v. 4/9
16uF 500 v.  3/9 8-8uF 450 v. 2/11
sigr e’ aii Sinet
173 V.
P }g 32-32F 350 v. 4/9
& ; 32-32uF 450 v.  5/9
50 mfd. 25 v.  1/9  ]00-100 mfd. 350 v.
50uF 50 v. 1/9 5/9
100 mfd. 12 v. 1/9 64-120 mfd. 350
10 mfd, 25 v. 2/3° v.  ...... I
3,000 mfd. 6 v. 3/9 100 ;200 mfd.
6,000 mfd. 6 v. 311  275v. ...... 6/11

Many othérs 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. 10-0-100-200-220-240 v. to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, plus 2/9 post.
10-0-100-200-220-240 v. to 9-0-110-122-136-
148 v. or Reverse. 200 watts, 35/9, plus 7/6 carr.

EX GOVT. METAL BLOCK PAPER

lImams 200-250 v. 50 cfs. is

CONDENSERS
4mfd.350v.  2/3 8mfd.500v. 4/6
4mfd. 1,000v. 3/ 10 mfd. 500 v. 3/9
THE SKYFOURT.RF. RECEIVER

A design of a

3 valve 200- 250
v. A.C. Mains
L. & M. wave
T.R.F. receiver
with  selenjium
rectifier. For
inclusion in
cabinet illustra-
ted or walnut |
veneered  type.
It cmploys valves 6K7, SP61, 6F6G, and is
specially desi, gned for sxmphcxty in wiring.
Sensitivity and quality is well up to standard.
Point-to-point  wiring diagrams, instructions
and parts list, 1/9. This receiver can be built
for a maximum of £4/19/6 including cabinet.
Available in brown or cream bakelite, or
vencered walnut,

EX GOVT. VIBRATOR UNI®'S. 12 v. input |

280 v. output. Suitable for car radio, etc.,y 16/6.

VIBRATORS. Oak and Wearite.
ous 7 pin 2 v, 7/9, 6 v. 8/9.

Synchron-

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 6L6s 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, Tannoy 8 watt,
| 7'5 ohms su.ltable for 1bove, 25/- each.

|5 CORE FLEX. Henleys cxrcular rubber
| 14/36. Each lcad colour coded. 1/6 yard.
! S S

EX GOVT. MAINS TRANSFORMERS
l All 200-250 v. 50 ¢fs input.

120-0-120-v. 40 mA, ................ 5/9
250-0-250 v. 60mA 63v.3a,63v.1
a Potted 4}-34-3in.. . .............. 1/9

Rr: 0-110-200-230-250 2 275-0-275 V.
100 mA.,6.3v.7a,5v.3a. ...... 21/9
230-0-230 v. 80 mA.,, 12.6 v. lSa 5v.2a 11/9

|

i

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
250 mA., 5 H., 50 ohms
150 mA., lOH 50 ohms ....

100 mA., 10 H., 100 ohms /9
100 mA., S H., 100 ohms, tropicalised 3/11
80 mA., 10 H., 350 ohms., tropicalised 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 8iin, hlgh IDEAL FOR BAT-
TERY CHARGER OR INSTRUMENT
CASE. COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post,
Size 134in. X 8in. X 6din. with undrilled
perforated cover finished in stoved grey
enamel, 7/9, plus 2/9 post.

SpP FFERS. 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 UNITS

400-0-400 v. 250 mA. 5v.2a,5v.2a.. 18/9
125v.3a,5v.3a ................ 12/9
Type BM1. An all dry bat-

tery eliminator Size 5%

4} 'x 2in approx. Completely
replaces batteries supplying
1.4 v, and 90 v. where A.C.

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.

Type BM2. Size 8 x 5% X
23in. 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 cfs. SUITABLE FOR

Ltd Canada. Price only 9/9.

JUNCTION TRANSISTORS For R.F. 17/6.

MINIATURE MOTORS. 24/28 v. D.C. or A.C. Size only
24 x liin. Spindle 1}in. long, }in. diam. Made by Hoover

M.E. SPEAKERS. 2-3 ohms R.A. 8in. Field 600 ohms., 11/9.

ALL BATTERY RECEIV-
ERS normally using 2 wv.
accumulator. Complete kit
with diagrams and instructions,
49/9, or ready for uss, 59/6.

FULLY GUARANTEED.

MAINS TRANSFORMERS
Primaries 200-230-250 v. 50 c/s.

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250v. 60 mA., 6.3 v. 2a.,5v. 2a. 17/6
350-0-350 v. 70 mA,, 6.3v.2a,5v.2a 19/9

250-0-250 v. 100 mA., 6.3 v. 43. 5v.3a. 23/9

250-0-250 v, 100 mA ., 6.3v. 6a.. 5v.3a.,

for R1355 conversxon .............. 31/-
300-0-300 v. 100 mA.,6.3v.4a,,5v.3a. 25/9
350-0-350 v. 100 mA., 6.3v.4a,5v.3a. 25/9
300-0-300v. 130 mA,,6.3v.4a, c.t.; 6.3 v.

1 a., suitable for Mullard 510 Amplifier  33/9
375-0-375v. 150 mA,,6.3v.4a.. 5v.2a. 29/9
350-0-350 v. 150 mA,, 6.3v. 4a,5v.3a. 33/9
3500350v 150 mA., 6.3 v. 2a.,, 6.3 v.

20D IE, | qonagon SNSRI 33/9
425.02425 v. ZOOmA. 63v.4a,ct, -
63 v. 4 a, ct, 5v.3a, sujtable
Williamson Amplifier,etc. .......... 49/9

TOP SHROUDED DROP-THROUGH TYPE

260-0-260v. 70 mA., 6.3 v. 24, 5v. 2a.
350-0-350 v. 80 mA., 6.3v. 2a,5v. 2a.
250-0-250 v. 100 mA., 6.3 v. 4a.,5v. 3a
300-0-300 v. 100 mA.,6.3v.4a.,5v.3a.
350-0-350 v. 100 mA., 6.3 v. 4a.,5v. 3a.
350-0-350 v, 150 mA., 6.3 v. 43.,5v 3a.

ELIMINATOR TRANSFORMERS

Primaries 200-250 v. 50 c/s.
120 v. 40 mA,,5-0-5v. 1l a ..
90 v. 15 mA., 6-0 6 v. 250 mA.

R.S.C. TRANSFORMERS

INTERLEAVED AND IMPREGNATED.

FILAMENT TRANSFORMERS
Primaries 200-250 v. 50 cfs.

63v.15a, 5/9 63v.3a. .. 8/11
63v . 2a .... 76 63v.6a. 17/6
0-4-6.3v.2a 7/9 12v. 3 a, or

12v.la .... /9 25 v. 1.5 a. 17/6
CHARGER TRANSFORMERS

All with 200-230-250 v. 50 cfs. Primaries:

0-9-15 v. 1} 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.

OUTPUT TRANSFORMERS

Midget Battery Pentode 66:1 for 3S4. etc.  3/6
Small Pentode 5,000Q 10 3Q2 ........ 3/9
Standard Pentode, 5,000Q 10 3Q2 ...... 4/9
Standard Pentode, 8,000Q to 3Q2 ... ... 4/9
Push-pull 8 watts 6V6 to 5 ohms ... ... 8/9
Push-pull 10-12 watts 6V6 to 3Q2 or 15€2 15/9
Push-pull 10-12 watts to match 6V6 to

3-5-80r15Q ......iieiiiiiiaian. 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, 61.6, KT66, etc., to 3or 15Q 47/9
SMOOTHING CHOKES

250 mA.,, 5 H,, 100ohms ............ 11/9
150 mA., 7-10 H., 250 chms 11/9
100 mA., 10 H., 200 chms 8/9
80 mA., 10 H., 350 ohms . 5/6
60 mA.. 10 H., 400 ohms ... 4/11
1 amp. 0.5 ohm. L.T. type .......... 6/6
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R.S.C. A10 ULTRA LINEAR 30 WATT AMPLIFIER

"NEW 1958 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

SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
up, Separate Bass and Treb.le controls give

both ““lift” and ““cut” with ample tone
correction for long playing records. An
extra input with associated vol. control

is prowded so that two separate inputs such
as ‘‘ mike *’ gram., etc, etc, can be

simultaneously applied for mixing purposes.

AN OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF, 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with easy-
to-follow wiring diagrams.
Cover as illustrated

18/9 extra.

of 31/-.

. 210196 .... .

Or Factory built wn.h 12 months guarantee £13/l3/-
ASSEMBLED UNITS. DEPOSIT 36/- and

TERMS ON
monlhly payments
PORT ENQUIRI(ES INVITEOD

etc.

Type 807 output .valves are used with High
Quality 'Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 20 D.B. in

RTIFIED PERFOR-

Q
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response + 3 D.B,
30- 20 000 c/cs., Tone Controls + 12 D.B. at
0 c/cs,, + 12 D.B. to — 6 D.B. at 12,000
H’um and noise 70 D.B. down. Good
quallty reliable components used. Chassis finish
blue hammer. Overall size 12 X 9 X 9in, approx.
Power consumption 150 watts. For A.C. maing
200-230-250 v. 50 cfcs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOlSSEUR 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
BANbS GARRISON THEATRES, etc.,

We can supply chrophun“s Speakers, etc., at keen cash
prices or on terms with amplifiers.

LT/45 HIGH QUALITY TAPE DECK AMPLIFIER
COMPLETE with POWER PACK and 030. STAGE. Suitable for Collarn, Lane,
Truvox. Aspden, Brennell, etc.,
Chaassis size 12.7-3in. Overall size 12-7-84in. For 200-250 v. 50 efcs.
mains. Output for standard 2-3 ohm speaker, On]y 15 milllvolts ‘nput requlred
for full recordlng. Ouly 2
head Magio Eye recordmg Ievel lndlc:ntor

ete. Btate make of Deck when ordering.
A.C.

vanslon for leedmg P.A.
Linea

make which

v £

+ 3 D.B. 50- 11,000 cfcs. Facllities for recordings at l§ln. 7ha or sun.

per second. Automatic equalisation at the turn of a knob When switch-
ing from record to playback position autornatic

Ready tor use demagnetisation of heads is assured. Beparate

GNS. Carr. 7/6 gain and output controls. Valve: type ECCS3
ECC83, EL81, EZS0 EM34. Output 4 watts

Uait supplied with maker’ ) ll months’ guarantee We know of no other

the
Cotlaro Deck, LT45. 6ilo. speaker and Btvldio "Mike"”

alue. Leaflet 8d. Special Oifer.
29 gng. Carr. 10/-.

COLLARO JUNIOR 4 S8PEED RECORD PLAYER with

separate pick-up having dual point sapphire stylus, Brand

?;w, c:‘);wned. For 200-250 v. A.C. mains only £4/]12'6.
T, 3/6.

STAAR GALAXY 4-Speed Auto-changer.
P GNS. Carr. 4/6

LG3 MINIATURE 3 WATT GRAM., AMPLIFIER
For 200-250 v, 50 ¢.p.s. A.C. Mans. Overall siz2 only 6} X 4}
X 2jin. Fitted voi. and Tone Control with mains switch,
Designed for use with any kind of single player or record
changing unit. Output for 2-3 ohms speaker. Guaranteed 12
months. Ounly 55/8.

Brand New.

COLLAROD RCA31 4 SPEED AUTI-CHANAERS

With studio plck-up with turnover head.
BRAND NEW. (artoned, latest model. For
200-250 v. 50 ¢.p.s. A.C. malns.  Very limited
number at only £8/19/6. Carr. 5/6.

COLLARO RC54 3 SPEED AUTO-GHANGER
A3 above unit but for normal 3-speed requirementa. Brand
new cartoned but for 110 v 30 c.p.s. A.C. mains. Bo that
the unit can be operated from normal 200-230 v. A.C.
mains we are supplying free with every changer a suitable
auto-transformer with input and output voitages clearly
marked Limited namber only. 7 gas. Carr 5/6.

All ULTRA LINEAR

12-14 WATT AMPLIFIER

NEW 1958 DESIGN HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH ‘““ BUILT-IN" TONE
CONTROL PRE-AMP. STAGES
Two input sockets with associated controls allow mixiug
of * mike " and gram. as in A10 High sensitivity. Inciudes
5 valves, EOC83, ECC83 ELS4, ELA4, 5Y3, ngh Quallty

R.8.C. A 4-5 WATT HIGH GAIN AMPLIFIER
A highly sensltive 4-

valve quality amplifier A
for the home, small
club, etc. Only 30 wmilli-
volts input is required
for full output so that it
is suitable for use with
the latest high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. 8eparate Bass
and Treble controls are
provided. These give

PORTABLE CABINETS.
design. Finished in 2 tone rexine. Provision for apeaker
and amplifier. [nside dimensious 17§ x 12#in. 69 6
Depth 7in. plus lid L}in. Carriage 8/-, /
SPECIAL OFFER. Above cabinet LG3 Ampilfer 8}in. <pkr
aud Coliarn Jnnlor 10 GNS. or with Staar Galaxy 4-8peed
Mixer Changer, 14 GNS. Carr. 8/8.

LINEAR L45 MIN(ATURE 4/5 W, QUALITY AMPLIFIER.
Suitable ‘or use with Garrard, B.8.R. or any other record
playing unit and most microphones. Total negative feed-
back 12 DB. Beparate Bass and Treble controls. For
A.C. mains input of 200-250 v. 80 c¢.p.s. Output for 2/3
ohm speaker. Thres miniatur~ Mullard valves used. Bize
only # x 5 x 5]in. high. Chsssis fuiiy isolated from mains.
2 months. Only £5/19/8. Or Deposlt, 29/~

Exceptioaally attractive

fu)l long playing record equalmtlom Hum Ievel m nel:ll-
gible being 71 D.B. down. 15 D.B. of
used, H.T. of 300 v. 26 mA. and L.T. of 6.3 v. lﬁm ls
available for the supply of a Radio Feeder Unlt or Tape
pre-amplifier. For A.C. mains input of 200-230-250 v.
50 c/s. Output for 2-3 ohm speaker Chasais Is not alive,
Kit Is complete in every detail and Includes fully punched
chasals (with baseplate) with the blue hammer finish, and
point-te-point wiring diagrams and instructions. Exceptional
value at only £4j15[- or assembled ready for use 25/«
extra, plus 3/6 carriage. Or Deposl'. 23/~ and fAve monthly

pay of 22/~ for
R.8.C. A7 3-4 WATT QUALITY AMPL!FIER
A highly sensitive 4-valve yitit

and baving an excellent (requency respunsu. Pre-amplifier
and Tone Control stayes are incorporated with separate
Bass and Treble controls giving full tone compensation for
long playing records. Builtable for any kind of pick-up
including latest high Bdelity types. H.T. of 250 v. 20 mA.
and L.T, 6.3 v 1 a. available for aupply of Radio Feeder
Unit, etc. ONLY 40 millivoits input required for iuil
output. Fully isolated chassis with baseplate. For A.C.
mains 200-230 v, 50 cycles. Output for 2-3 ohm speaker.
Complcte kit of parts with point-to-point wiring dlagrams
and instructlons. Only £3/15/-, carr. 3{6 or factory built
22/6 extra.

32 THE

CALLS. — LEEDS,

Terms: C.W.0. or C.O.D. No C.O.D. under £1.
£2, 2/9 extra under £5 unless carriage charge stated.

d 12
and ﬂ\e monthly payments of 22/-. Send 8.A.E. tor leatiet.

PLESSEY
DUAL
CONCENTRIC
12in. P.M.
SPEAKERS

(15 obms), conslating of a
high quality 12in. speaker
of orthodox design support-
ing a small elliptical spea-
ker ready wired with choke
and condensers to act as
tweeter. This high fidelity
anit 18 highly recommeunded
for use with our All or any
similar amplifier. Ratina is
10 watts. Gauss 12,000
lines. Price only £5(17Ib
Or Deposit 13/~ and nine
monthly pavments o 13/-.

LTD.
2.

Postage 1/9 extra on all orders under

Full Price List 6d. Trade List 5d.

Open to Callers: 9 a.m. to 5.30. p.m. Saturday until | p.m. S.A.E. please with all enqmrnes.

wound output t,
for Ultra Linear operation, and reliabie lman condensers
of current manufacture. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE " Lift * aud * Cut * Frequenoy
response 3 DB 30-30,000 c/cs. Six negative feelback
loops. Hum level 60 DB down ONLY 23 millivolts INPUT
required for FULL OUTPUT. S8uitable for use with all
mak:8 and ty)es of pick-ups and microphones, Comparable
with the very best designs For STANDARD or LON3
PLAYING RECORDS. For MUSICAL INSTRUMENDS
such as STRING BASS. GUITARS. etc. OUT Ur SOCKET
with plug provides 300 v. 30 ma. and 6. . 1.5 a. For
supply of a RADIO FEEDER UNIT. Bize u.ppmx. 12-9-7in.
For A.C. malns 200-230-230 v. 50 ¢/cs. Output for 3 and 15
ohms speakors. Kit is complete to last nut. Chassis is
tulh punched. Full instructlons and polnt. to-point wiring
pite imp: perlormance due to
use of latest miniature valves price remains as previous
model but extra input now standard.
Only GNS. or factory bullt 45/- extra.
Carr. 10/-. [ mqulred louvred metal cover with
2 carrving handies can be supplied for 18/9. TERMS ON
ASSEMBLED UNI’TS. DEPOSIT 25/6 aud nins moathiy
payments of 25/8.
LINEAR DIATONIG " 10-WATT HIGH FIDELITY
AMPLIFTER. Incorporating pre-amp. For A.C. mains
input 200-230-250 v. 50 o.p.s. A compact attractlvely
shed unlit with two eeparately controlled inputs, and
outputs for 3 and 15 ohms speakers, Separate Bass and
Treble controls. Five lateat type miniature Mullard valves.
Only 12 Gns. Send 8,A.E. for leatlet and eredlt terms.

W.B. “ STENTORIAN " HIGH FIDELITY P. M. SPEAKERS.
HF1012, 10 watts, 15 ohm (or 3 ohm) speech coil. Where a
teally good quality speaker at a low price is required, we
highly recommend this unit with an amazing performance.
£4/10/9. Please state whether 8 ohm or 15 ohm requirg!;

P.M. SPEAKERS. 2-3 ohm 5in. Goodmans 17/9. 7 x 4in.
199, 8fin. Rola, 19/9. 8in. Rola, 19/9. 8in
Goodmans 21/9. 10lu. R.A.. 28/ 10-6in. Elliptical

12in. Plt:w:y 29/11. 12in. Plessey 3 ohms, 10
12,000 Hnes, 59/6.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (speclally suitable
for use with any of our Amplifiers). A Trlode Heptode
Fichanger i. used. Pentode [LF and double Diode Second
Detector, detayed A.V.C. i3 arranged so that A V.C. dis-
tortion is avoided. The W Ch. Bw. incorporate: Gram.
position, Coutrols ae Tuning, W, Ch., and Vol. Qutput
wiil load most Amplifiers requiring 500 mV. wnput depeadin
on Ae. iocation. Oaly 250 v 15 mA. H.T. und L.T. of
63 v 1 amp required from ampllder Size of unit approx.
9-8-7in. high. Bend B.A.E. for illustrated leaflet. Total
ballding ccet i35 €£4/15/-. Point-Lo-point wiring diagrams3
and finstructiona, 2.8.

RECORDING TAPE.
Coercitivity ~ 15/9.

watu

1.200¢t. Recls Puretone. Mediumn
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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.0.D.
For all 1.T.A. stations and all sets except Philips.

Pattern rejector fitted. All fully wired, aligned and
ready for use. All with power pack, knobs, aerial
switching, metal rectifier and 2 valves EQCSI.
Direct switching from B.B.C. to I.T.A. Fine tuning on

front. No drift. State B.B.C.
£4 L ] 7 L ] 6

With metal cabinet as illus-
trated. Stove enamel grey
hammer finish.

Or Walnut cabinet, £4/17/6.

Or chassis, i.c., less cabinet, £3/17/6 (p. & p. 2/6).
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/-; 9-element, 55/-.

Belling-Lee 6-clement Band 3 aerial, 37/6.

Low-loss Co-axial, 8d. yard.

Our aerials are suitable for loft mounting.

External Crossover unit 7/6 (post 1/6).

POST ORDERS TO CAMBERLEY PLEASE.

GLADSTONE RADIO
828, HIGH ST., CAMBERLEY, SURREY
AND
3, CHURCH RD., REDFIELD, BRISTOL

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR SEVENTEENTH YEAR AND STILL
NO B.NR.S. STUDENT HAS EVER FAILED

to pass his examination(s) after completing

our appropriate study course

A.MBrit.l.LR.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

36 ADDISCOMBE ROAD, CROYDON, SURREY’
Tel. ADDiscombe 3341

CONDENSERS

AR 88 MULTI BLOCK CONDENSER (oll filled). 25/- cach. Filter Pack C96,
97, 98.

AMERICAN (BATH TUB) CONDENSERS, 2 mfd., 400 v., 2/8 each. 1 mfd.
600 v., 2/- each. 2x0.1 mtd., 600 v., 1/8 each

RECEIVER BC 624C (part of BCR 622). This well-known receiver covers 100
to 156 Mec., the * C*' is the latest type which incorporates several mods.
over the earlier models, noise limiter. AVC squelch circuit and extra
audio stage. The power requirements are 300 volts 70 ma., HT, 12 volts
3 amp. LT. New and complete with 11 valves £2/2/8 caeh. P.P. 3{6.

RECEIVER CW 48048 (part of RU 19). Valves, 3 type 78, 2 type 77, 1 type
1624, one coil set with each. freq., 13302040 Ke. (extra coils 5/-).- 19/6
each. P.P. 3/~

INSTRUMENT TERMINALS (G.P.O. type LT). 6 BA fixing, 10/- doz.

POWER FACTOR CONDENSERS. 55+55 mfd., 300 volts AC wkg., 30/- each.

P.P. 5/-.

2mfd., 5 kv. wkg., tested 10 kv., size 12x 8 x 6in., 1'7/6 each. P.P. 4/-.

0.25 mfd., 8 kv. wkg. {oil fllled), size 12x6x4in, 12/8 each. P.P. 3/6.
‘MIDGET CARBON POTS. Preset 50 K 1/10 watt, 1/8 each. 15/~ doz.

DINGHY AERIALS. Extending to®6ft. complete with amall beacon trans-
mitter, §/8 each. P.P. 1/6.

U.S.A. TRANSMITTING VALVES. VT 158 (by Eimac) with cooling housing
and 24 v. Blower unit, £4/10/~..

STATTIMETERS (K.D.G.). 7in. scale 0-150 kilogrammes. Brand new, £8/10/-
each.

AIR-SPACED CONDENSERS. 450 pf. +1%, 5/8 each. P.P. 1/,

C CORE TRANSFORMERS. 200/250 v, pr., 350-0-350 tapped 250-0-250 v.,
sec,, 180 mA., 8.3 v., 0.5 amp. and § v. 3 amp., 25/8 each. P.P.3{3. 230v.
prl, 6.3 v. at 1.7 amp. and 6.3 v. at 0.3 amp., 10/8 each. P.P. 1/6.

TRANSMITTER COILS, 26 turns of 16-iauge silver-plated copper wire, on
ceramic former, 8/~ each. P.P 1/6. B

CHOKES. 15 H., 300 mA. 110 ohms, 12/8 each. P.P. 2/6. 9 H, 100 mA.
G/~ each. P.P.1/9. 1 H, 45 mA., 3/8 each. P.P, 1/-.

@ARDENERS TRANSFORMERS. 190/250 v. pri., 450-0-450 v. 200 mA., 6.3
v ec.t., at 2 amp., and 5 v. c.t. at 3 amp., 32/6 each. P.P. 3/3.

POLARIZED RELAYS. 320 AN (G.P.O. type), 10/~ cach. P.P. 2/-.

MORSE KEYS (small size). 3/8 each. PP 1/

MAGSLIPS. A.P. 6550, 2in. and AP. 6649, 2in., 22/6. P.P. 2/6

TUBULAR BAKELITE CONDENSERS (Jelly filled). 0.1uF 4 kV. wkg. 4/6
each, 0.1uF. 2.5 kV. wkg. 3/@ each. 0.01uF. 5 kV. wkg 0.05 3.5 kV.wkg,,
and 0.002uF. 5 kV. wkg. 2/8 each, 0.1uF. 1,200 v. wkg., 0°01uF. 4 kV,
wkg. 0.02uF. 3 kV. wkg., 0.05uF, 2 kV. wkg., 0.001uF 5§ kV. wkg and
0.25 4F. 800 v. wkg, and 0.001uF. 2 kV. wkg. All at /- each.

TERMS Q.W.0. 8.A.E. for all enquiries.

W. MILLS

3B TRULOCK ROAD, TOTTENHAM, N.I7
Phone: Tottenham 9213 & 9330

—POLYTHENE

PROTECTIVE CAPS & PLUGS
FOR
STANDARD INTERNAL & EXTERNAL
THREADS
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,

»TAPE RECORDER ==

STOCKISTS of every well-known make including:

FERROGRAPH, GRUNDIG, SIMON,
VORTEXION, ELIZABETHAN, ELON,
BAIRD, WYNDSOR, WALTER, SOUND,
SONOMAG, GELOSO, PHONOTRIX,
PHILIPS, TRUYOX, Etc.

TAPES AND ALL HOME DEMONSTRATIONS
ACCESSORIES IN NORTH LONDON

CREDIT TERMS. NO EXTRA CHARGE.

SHERBOURNE

50 TOPSFIELD PARADE, MOUNTVIEW
CROUCH END, N.8. 1987
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AUTO-CHANGERS
See us for your requirements or
send for our 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 erystal pick-up and sapphire

tylus. List £18/17/-,
TAskvS prion - £8.19.6
Post 5/-

SPECIAL OFFER!

COLLARO ‘““JUNIOR "
4-SPEED MOTOR AND
PICK-UP

Collaro ** Junior '’ 4-speed motor
and pick-up with HGP59 car-

tridge,

Post 5/-. 92/ 6
Motor only, 59/6, g)ost 2/6.
Pick-up only, 33/6, post 2/6.

Collaro 4/564 4-speed Single Player
with Studio T p.u. crystal car-
tridge and styli. Automatic stop.

LASKY'S PRICE £7-7-o

Carr. 5/-
Immediate Delivery from stock
of the COLLARO 4-speed
Transcription Turntable

4T200/PX, £19/10/0.
Less pick-up £14/18/-, Carr- 78

BUILD YOURSELF A
HIGH GRADE
RECORD PLAYER!

We have the biggest selection of
Auto-Chaugers, Single Players, Am-
plifiers and Cases, and you can
make your own

Player for as low as

WIRELESS WORLD

ELECTRONICS - RECORDERS

TRANSISTORS AT A
REASONABLE PRICE

R.F. P.N.P. Junction type, suitable for
medium and low frequency oscillators, fre-
quency changers and 1.F. amplifiers 21 /

1.5 to 8 Mc/s (double spot—yellow & red) -

AUDIO P.N.P. Junetion type, suitable for
high gain and low frequency amplifiers, and for
output stages up to 250 milliwatts, 10
(double spot—yellow and green). / 3
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, andio amplifier, oscidlators,
signal tracers, etc., supplied with each Transistor.

BRIMAR TRANSISTORS
T81 12/6. TS2 12/6, TS3 15/-,
TS84 27/6. TP1 or TP2 40/
TJ1 15/-. TJ2 16/6. TJ3 19/

MULLARD TRANSISTORS
0C70 or 0OC71 0C72 OCl16
21/- 30/- 60/-

6.

: LASKY’S TRANSISTOR SUPERHET

) TUNER FOR HOME CONSTRUCTION

) ON PRINTED CIRCUIT

) Uses three R.F. Transistors and one
Germanium Diode, three L.F, trans-

formers. Ferrite rod aerial. Operates

on one 6 v. battery and one 1.5 v, celi.

Printed Circuif, 3jin. x 8iins

CAN BE BUILT

) FOR. Post 3/6. £5'1 2’9

) Full details and illustrations post

) free on request.

) Demonstrations at both addresses.

) NOTE:—This Tuner in conjunction with
y our Transistor Amplifier (see below)
)
Y,

makes an excellent Transistorised radio.
Cabinets available.

LASKY’S TRANSISTOR AMPLIFIER KIT

(200 milliwatts) For construction on a Printed Circuit

(OO OO OO OO
e o

Size: 3jin. x 33in. Height can be
under lin. Uses our new her-
metically sealed Transistors and
operates from §-volt battery. Out-
put impedance 8 ohms.

FULL DETAILS, CIRCUIT
DIAGRAM AND SHOPPING
LIST 1/- post free.

COMPLETE KIT iucluding 4
Transistors, ali brand new com-
ponents, latest T.C.C. miniature
condensers, printed circuit and
full instructions, 79/6 Post 8/6.

DEMONSTRATIONS AT

ts available
All componeuts availa EITHER OF OUR ADDRESSES

separately

SUB-MIN. TRANSISTOR
TRANSFORMERS 4 /6
45-1 ratio each. Post 1/-

ALL TRANSISTOR COMPON-
ENTS. Trans, midget, min.
and sub-min. Coils, Ferrite
Rods, sub-min. Condensers, etc.

PICK-UP BARGAIN
*“ RONETTE " Lightweight Cry-
stal Pick-up with 2 cartridges.

Teletron “Companion "
3-TRANSISTOR POCKET

1 J ICE RADIO. T.R.F. circuit cover-
L'}%:?(g/g R 45/' ing medium &nd long waves,
with balanced armature output.

Ferrite aerial. Note small size:

CARTRIDGES 4} x 3 x 1lin. You can build

this novel transistorised

ACOS HGP37 p.u. Cartridges. ’
cket receiver for only

|.p. and standard, complete with

89/6

Heeord £10

styli. List 41‘47. full instructions and price list.
LASKY’S PRICE 18/_ 6d. post free. All components
Post 1/- available separately.

o

SINGLE PLAYER BARGAIN

B.S.R. TU9, 4-speed motor and latest

S.R. “fui-f” pick-up.

B
Post 3/6.
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94/- ¢

LASKY'S 4-WATT
PORTABLE GRAM
AMPLIFIER

Will suit- any type of erystal or
magnetic pick-up. Uses 8 valves:
EL84 output, L6863 and EZ80 rect.
Speaker and controls are completely
separate and can be mounted as
shown or on anywhere in cabinet
where most suitable.

Eg)l\éPIl,ETls'ﬂ wﬂth 8 valves and
oba, less Speaker,

cas  19/6
7in. x 4in. 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 dimensians,
approx. 63in. x 3%in. max., height
5in. 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,
Owing to the great demand we have
been able to reduce our price.

COMPLETE KIT, including valves,
iprinte?l circélit. t;:lll instrue-
ons, less Speaker.

Carr. 2/6 49/ 6
7in. x 4in. Elliptical Speaker, if
required, 19/6 extra.

% 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 CONSTRUGTION
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.F. Amplifier, 2712 or EF80.

Mixer and Osc. B719 or ECC85.

1st. LF. 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 £7 19 6

(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
eondenser, full sets of coils, 68 /9
I.F.s, 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.

JASON “ ARGONAUT"
Super-gensitive Tuner for F.M. and
medium waves. Complete parcel with

power supplies. £13.19.6

* Post,

DATA BOOK 2/- post free. Chassis
Assembly 57/9 post 2/6. LF. and Coil
Set 73/“- post 1/6.

ts avallable s

OTHER F.M. TUNERS
TSL £17/10/-. DULCI £17/10/-.
Also Quad, Leak, RCA, Rogers,
Pamphonic, ete.
DULCI H4/T 4-wave AM/FM Tuner,
£20/17/-.

WIRELESS WORLD

SAVE POUNDS!' ORDER BY
SCOOP!— PORTABLE TA

POST IF

indicator.

- plied.

BUILD THIS 4-VALVE S/HET PORTABLE
FOR ONLY 7 GNS.

The PRINTED CIRCUIT sup-
plied makes construction amaz-
ingly easy and acecurate. You

PE RECORDER AMPLIFIERS

i Mains 200/250 v. A.C. 6 watts output.
i i EZ41 rect., EL41 output, EF40 and ECC81. Tone,

. volume and record/play back controls. Neon level
Microphone and gram inputs. Can be
used as a straight amplifier.

S LASKY’'S PRICE
Complete with valves. Post & Pkg. 5/-.

FEBRUARY, 1958

YOU CANNOT CALL

4 valves:

Circuit diagram sup--
£6.19.6

Brand new and unused. Overall
size: 14in. long, 4}in. wide, 43in.
high. (Controls are mounted through
chassis so eannot be seen in illustra-
tion).

For usc with low impedance Tape
Heads.

Combined record/playferase Head
available sepnmt,elx, 35/-. If pur-
chased with Amplifier, 25/.

can build this fine 4-valve super-
het portable in an hour or so,
and performance equals ready-
built sets costing pounds more!

FOR ONLY £7/7/- plus 3/6 carr. and pkg., you can build
this Portable using all brand new components and valves,
only batteries extra. Printed ecircuit, circuit diagram, and
full instructions supplied.

If you would first like to study the layout of this portable
send 1/6 for Circuit Diagram, iHustrations and full data.
FOR ONLY £9/9/- plus 3/8 carr. and pkg., you can bujld
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.

MINIATURE MOTORS

Complete  with
gearbox. Overall
size: 23" long x1}”
X 17. Works with
. any voltage from
6 to 12, Ideal for
models, remote
control etc. Orig-
iltlglstzlgs‘;'%ver £2.
PrICE.  12/6
Post 1/6.

HI-FI SPECIALISTS!

Selective Demonstrations of all the latest and best Hi-Fi
equipment are given at our Tottenham Court Road
ghowrooms. See our large and comprehensive stocks.
PICK - UPS. Garrard, I SPEAKERS. Wharfedale,
Leak, Connoisseur, Orto- Goodmans, G.E.C., Low-
phone, B/J., ete., ete. | ther, Lorenz, etc., etc.
TRANSCRIPTION TURNTABLES. 3 and 4 speed Gar-
rard, Connoisseur, Collaro, Lenco, etc.
AMPLIFIERS. Quad, Rogers, Leak, RCA, Pamphonic
Unitelex, W.B.,, etc.
CABINETS. Wide selection of Cabinets and Speaker
Enclosures to house your speakers and
hi-fi equipment.

6-12 volt ¥

The New AVO MULTIMINOR.
D.C. 10,000 ohms per volt D.C. 1,000 ohms per volt A.C.
Pocket size: 53 x 3} x 1fin. Complete with leads and

19 ranges A.C. and

clip £9/10/-. Post 3/6.

DULCI Hi-FI CHASSIS,
TUNERS and AMPLIFIERS
New designs including:-
Mdl. H.3. AM/FM _Radiogram
Chassis, 3 wave bands including
V.H.F oo ... £20{17/-

Mdl. ‘H.4.  AM/FM Radiogram
Chassis, 4 wavebands, including
V.H.F ... £24/6/6

MdI. H.4.PP. AM/FM_ Radjogram
chassis, 4 waves including V.H.F.
6-8 watts o.p. push-pull, ultra linear,

£29/3/10
Mdl. H.11. Combined and self-
powered AM/FM Tuner, Contrdl

Unit and Audio pre-amplifier,

£29/3/10

Mdi. DPA.10. 10-14 watt Ultra
Linear Power Amplifier...... £12/12/-
Mdl. DP.4. 4-watt High Fldelity
' £7/10/-

Amplifier ..o

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
rinted circuit as low as £9 9
etails on request. o

Book 3/6 post free.

Printed circuit separately 22/6.

Also available built ready for use.

Price according to transformers used.

All components available separately.
Price List on request.

How available!

NEW BRENELL MARK IV DECK

Entirely redesigned to permit
of conversion to stereophonie sound with
4 heads for dual channel operation
when required.

TAPE DECKS

latest model COLLARO

with digital counter. £22.
Carr. 21/- extra.

All types in stock including the
‘“TAPE
TRANSCRIPTOR,” Mk. ITI, fitted

SPECIAL PURCHASE
RECORDING TAPE

Famous manufacturer’s surplus
P.V.C. base, 1,200ft. 21/
on 7in. plastic spool, =
post 1/-.

.

DECK only .................. 22 gns.
DECK WITH PRE-AMP. UNIT
and magic eye Indicator ready for
use with any standard amplifier.
38} gns.
COMPLETE MARK IV TAPE
RECORDER, as fllustrated.
Counter 30/- extra ......... 53 gas,

Come and inspect the new Brenell Mark IV and have a
demonstration, Full details post free on request.

MORE

ONE

COLLARO TAPE PRE-AMPLI-

FIER. fitted and wired. £21

LANE DECK £18/10/-

WEARITE DECKS £35 & 240
Carr. extra.

TAPE RECORDERS
Leading makes—Grundig, Eliza-
bethan, Truvox, Sound, Vortexion.

ALL LEADING MAKES OF
TAPE & SPOOLS IN STOCK.

COLLARO TAPE DECK
MOTORS, set of 3, clockwise,
anti-clock capstan. List £5/15/-,
LASKY'S PRICE 95
Post 5/- /"'

SAYING LASKY BARGAINS ON NEXT PAGE
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EVERYTHING FOR

TRUVOX °‘SENIOR’ SPEAKER
DRIVING UNIT “(pressure type)
Power handling cap. 15 watts peak.
With 12ft. cinema horn reproduces
down to 17 e.p.s.

List £7/15/-. Lasky’s

Carr. 5/-. Price 59/6

MOVING COIL
P.M. SPEAKERS

2im 17/6. 3in. and 3jin. 19/6
194 6%in. 17/6, 8in. 21/-

101n 12in. 29/6

64in. \\nh tnnsformer ...... 21/-

7 x 4in. Elll

10 x 7in. Ellj

SPECiAL OFFER
DUAL CONCENTRIC
SPEAKERS (I5in.)

Famous make. High Fidelity.

256 watts, 16 ohms imp., full

freq. range 20 c.p.s. to 17,000
resonance 20

LASKY’S
PRICE

Carr. 7/6 plus 30/- for wood,
packing case (returnable).

£15.19.6

§-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES
Famous Manufaoturer’s Serplus. B-valve
3-wave Buperhet. 13-50 m. short. 200-
550 m. medium. 1,000-2,060 m. long.
LAsKky’s PRICE ' £10/19/6
Carriage and packing 7/6 extra

WIRELESS WORLD

HOME CONSTRUCTOR

INEXPENSIVE
EASILY BUILT
RADIO SETS

Lasky’s Radio Constructors’ Par-
cele contain everything to build
up-to-date and very efficient sets
at low cost.

PARCEL No. 1
Contains everything to build a
3-wave superhet for 200/250 A.C. mains.
Uses 6K8 6K7, 6Q7, 6V6 valves. Attrac-
tive wood cabinet, walnut _veneer, or plastic

g!bmﬂc:s}{ ﬂBE BUILT FOB & g ol
C:ierlr, and packing 2/6. £7/1 9/6

4-valve

PARCEL No. 2
Contains everything to bulld a T.R.F.
3-valve set for 200/250 A.C. mains, medium
and long waves. Uses 6K7@, 6J7, 6V6 and
metal rectifiers. Neat plastic cabinet,
walnut or ivory flash, or wood cabinet.
8ize 12 x 64 x 5}in. deep.
CAN BE BUILT FOR
Carriage and packing 2/6. £5/1 0/0
INSTRUCTION BOOK for either above
sets 1/« pos
CABINETS ONLY pl.uauc or wood 17/6
2/8.

Al avulln.ble y.

MAKERS' SURPLUS TV
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
Line E.H.T. trans., ferrox-cube core.
816KV,  .iiiieieiiicnniicnninn

5-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

3d.wave superhet, 16-50 m., 200-550 m.,
1,000-2,000 m. Brand new Mullard and
Mazda valves—6C9, 6F16, 6LD20, N108,
U107. Overall diam, 13in. long, 8in. deep,
7in. high approx. for A.C. mains 200/250 v.
LASKY'S PRICE
complete with all valves 7 GNS'

Carr. and Pkg. 7/8 extra.

Price without valves £5/4/-

HI-FI ELECTROSTATIC
SPEAKERS (“TWEETERS”)

Easy to fit to any radio, vV
receiver or amplifier. Full data
and circuit diagram supplied.
LSH75. 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.

MOVING COIL TWEETER.

5 ohme, f(req. range 2,000-2,200

For outputs up to 6 watts. 2}in.
All post free. 6.

LPHSS.
Imp. 5.
50 ofs.
diameter.

SPEAKER COVERINGS. Large stocks of
Tygan and " SBomeweave ” Bpeaker Cover-
ings. Any size pleee cut. Seud for samplea
and prices.

ALL-DRY POWER UNITS
By Decca. Suitable for any bat-
tery radio using 1R5, 1T4, etc,
674 volts H.T., 1} volts L.T

LASKY'S PRICE 29/6
Post 3/6

frame ... .....iiiaiiiiaaiaees
Ferrox-cube cored 8canning Coils and
Line Output Trans, 10-15 kV,,
EY51 winding. Line Trans. Com-
plete with circuit diagram, the pair
Frame Output Transformer ........
Bcanning Coils, low imp. line and

former
Focus Magnete Ferrox-dure..
P.M. Focus Magnets. Iron Cor
Duomag Focallsers .......
300 m/a. 8moothing Chokes
Electromagnetic focus coll with com-

bined scan coils

STANDARD 36 mm.

Line Output Transformers 6.9 kV.

E.H.T. and 6.3 v. winding. Ferrox-

cube
Scannmg coils. Low jmp. lne nd
Ditko by 1granie "
Frame yor line blocklng oscillator
LPADSIOTIOET .. ovvvoucnnsonrnnns 4/8
Frame output transformer AL}

Focus Magnets
Without Vernier
With Vernier .........

Focua Coils, Electro magnetio
200 m/a. Smoothing Chokea

BARGAIN
o

& SERVICEMAN

*H.P. TERMS &
CREDIT SALES
available on
certain goods

BAND 11l CONVERTERS
TURRET TUNERS
AERIALS,Go-Ax.CABLE

Very large stocks. We have what
you require.

CO-AX, CABLE
80 ohms semi-airspaced, finest
%uahty stranded Per yard 9d,
ozen yards.. . 7/6
t

Post
Any length supplicd.

17 in. C.R. TUBES

Rectangular, aluminised or ion

trap 0.3 heater. Brand £1 2/1 9 /6

FFER!
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CHASSIS

We have the largest stocks of
chassis, A.M. and AM/FM.

A.M. chassis, 1, m, s, from 7 Gns.
AM/FM chassis from 14 Gns.

FERRITE RODS

Large selection of Ferrite Rods, all
lengths, in stock. Price, per rod,
2/6 to 3/6.

MAINS TRANSFORMERS

Al 200-250 v. 50 c.p.s. primary, flnest

quality, fully guaranteed.

MBA/3. 350-0-350 v. 80 mA. 6.3 v. 4 a.

5 v. 2 a. Both filaments tapped at 4 volis,
19/6

MBA/7. 250-0-250 v. 80 mA. 6.3 v. 3 a.,

b5 v. 2 a. Both filaments tapped at 4 volts.

new and unused
Carr. and Insur. 22/6.
LASKY’S NEW
MIDGET T.R.F.
CONSTRUCTOR
PARCEL

?

AT/3. Auto trans. 0-10-120, 200-230-240 v,

100 watts 19[6
M.T./341. Tapped input 250-0.25 120 mA.,
6.3 v. 5 amps., fully shrouded. 27[6

FILAMENT TRANSFORMERS
All 200-250 v. 50 c.p.s. primary,
finest quality, fully guarant.eed
6.3 v. 1.5 amp. 5/
6.3 v. 3 amp. 9/6
0-30 v. 2 amp ta.pped volmgqe/s‘;

GERMANIUM
CRYSTAL DIODES
GEX.00 1/6, GEX.34 3/8, WG5 3/6, GEX.
54 and OA74 b5/-, GD3 3/6, GD4 3/6.
CG12E 5/-.
20,000 VALVES IN STOCK
Here are a few examples of brand
CAN BE BUILT new surplus and imported valves:
EBR91 7/86 EV4l 104 EL84 /
FOR ONLY 99/6 i 08 B if M
Post & Pkg. 5/- IARes 10- EFes 140 6780 sie
Handsome contemporary design s EBC4l 10/~ EF89 10/~ PCLS212/@
s case, overall size 8}in. wide, 3 ECC85 10/~ 6K8 0/6 P0034 12/8
$4}in, deep, bin. high. 2 latest 3 BOCB4 18i- 6ve 8/6 PL% e
* double-purpose valves EBF9 and & 9- 6Q7 10/ PY80 10,%
2 ECL80, contact cooled rectifier. 3 EcCsi 9 6R7 6/6 PYSL 10/6
SFor AC mains SO0 i EAT, B i, %0 D b
% Med. and long wave, din ) & R
fspeaker. Plastie cabinet in$ 12AX7 9/6 DL 10- 6aT8 /g
s cream, pastel green, pink, blue. § ppcss 15~ DFos 10/~ 185 753
2 FULL DATA, instructions, cir- 3 gcHs2 11/6 DM70 _9/- 3841 9/
'cult diagram and shopping list, ¢ ECH81 11/6 EY51 1%16 1T4 9/~
£ 116 post free. $ Kot stoeks of BY.A Vavesa I
7 .
:;\fgl components available separ- 2 Tubes at the new lower list p
$ CABINET only, as illus, 12/6% " oe FOR SoFLETS List
¢ plus 4/6 post and pke. H
L)

POCKET VOLT
TEST METERS

Two ranges, D.C. 0-250 v.
and 0-25 w. Complete
with leads in leather case.

Lasky’s 12/6

Price
Post free. Send now to
avoid disappointment.

SPECIAL
RECTIF!ER
OFFERS

RM.0, 125 v. 30 m/a....

RM.5, 250 v. 150 m/a....

Post extra.
All makes and types in stock.
Send to us for your require-
ments.

LASKY'S (HARROW ROAD) LTD.

42 TOTTENHAM COURT

ROAD, W.1.

Nearest Station Goodge Street
MU

Seum 2605

370 HARROW
PADDINGTON,

LAD 4075 and CU

MAIL ORDERS TO HARROW ROAD PLEASE

(Opposite Paddington Hospital)

ROAD Open all day
U Saturday. Early
w 9 closing Thursday

(both addresses)

N 1979,
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RADIO TRADERS LT,

23 WARDOUR ST., LONDON, W.I.
Phone : No. GERrard 3977/8

(Coventry Street end)
Grams : “‘ Radiotrade*’

SPECIAL OFFER OF CURRENT MANUFACTURE ELEC.
ROLYTIC CONDENSERS

8 mfd. 450 v. 2/6 each; 16 mfd. 450 v, 3/-; 32 mfd, 450 v. 4/-; 8 x 8 mfd.

450 v, 3/9; 8 x 16 mfd. 450 v. 4/-5 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd.

350 v. 5/-; Bias Condensers: 25 mfd. 25 v. 1/6; 50 mfd. 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. { watt 5% 6d.; { watt 5% 9d;
I watt 5% I/-. 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 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. x 100 mfd.
425 v. surge 5/6 each; 150 mfd. 450 v. wkg. 5/6 each.

BIAS CONDENSERS. . 3,000 mfd. 6 v. 3/6 each; 2,500 mfd. 3 v. 3/
each; 1,000 mfd. 12 v. 1/6; 25 mfd. 25 v, 1/3; 50 mfd. (2 v. /-

TRANSISTORS: Junction type Red Spot by well-known manufac-
turers 10/- each.

TRANSISTOR CONDENSERS: Miniature Electrolytic Capacitors
32 mfd. 3 v., 25 mfd. 25 v., 25 mfd. 6 v., 16 mfd. i2 v., 8 mfd. 6 v.,
S mfd. 12 v., 2.5 mfd. 25 v., I 6 mfd. 6 v., I mfd. 12 v. All these types
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES.

AIR-SPACED TRIMMERS, 5, i0, 15, 20, 25, 50 and 75 of pre-set
and spindle types 2f- each......c.coccciiniiiiiiiiiiiiiiiiiiiiiiinnn.. doz. 21f-

PYE PLUGS AND SOCKETS I/6 per pair '* T '’ pieced...each 1/9

GROMMETS, | grs. assorted grommets, }in. to lin......... gross  8/6
WESTECTORS. WX6, WXI2, W4 1= each...............oonee doz. 9/-
SIGNAL LAMP HOLDERS. Panel mounting, complete with
adjusting lampholder 2/- each.......c..ccooiviviiiiiiiiiniiininn... doz. 2/~
BELLING-LEE PLUGS AND SOCKETS, 5 pin 1/9; 7 pin 2/-;
[0 coBo0c.c . o- 00004885 Jooooocon TR AR O Ok .... each 2/6

MANUFACTURERS PLEASE NOTE. We hold large stocks of
Nitrogol, Visconol and other block-type Condensers, your enquirfes
are invited.

0-100 amps. 50 c.p.s. 4tin. METERS, £2/10/-; 0-50 amp. Moving Iron
6in, Meters, £3/10/- each. All brand new and boxed.

MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .0005 §/-
per dozen.

200 Assorted Moulded Mica Condensers, popular value..
200 Assorted Silver Mica Condenscrs popular values
200 Assorted Carbon Resistors, &, 1 and | watt. Good selectlon £1 10 0

PAXOLIN SHEET. I8 x 4. Zein, 1/65 10 x 10 x &in, 1/6; 20 x 10 x
Sin. 3/-; 10 x 10 x +%in. 2/-; O x 10 x 5in. 4/-. Minimum P. & Pkg. 1/6

BARGAIN OFFER OF BATTERIES.
44 v. Heavy Duty Bell Battery. Size 6} x 44 x 24in....
72 v. HT. 1.5 v. L.P. Size 6 x 5 x I}in
150 v. H.T. Size 2} x 54 x [§in.
674 v. Size 23 x 33 x 2fin.......
60 v. HT, 1.5 v. L.T. 3§ x 31 x Hin,
All batteries sealed and unused. All plus /6 post and pkg.
reduction for quantities.

.. 4
Special
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The very word Sputnik conjures up ideas of great
scientific development in the near future . . . mag-
netic recording will play its part in these develop-
. ments and we shall aim to supply recording heads
for every application that arises.

WE SPECIALISE IN
HEADS

Examples
(o G :eads for Tape,
. eads for Cine
rnES Film, Heads for
Discs, Storage
Drums, ete. And
Type H. Tubular

we can always |
quote for
making up
heads to your
speclal
requirements

Head, fitted to an

adiustable holder.
Suitable for {in. tape,

'I Type E. Combined Re-
cord/Playback/Erase Head

for Tape (75/- each).

Type G. Tubular Head Ele-

ment {in. dia.,, §in. long

Fully screened. Fits  all

sorts of holders for tape,

cine, storage drums, etc. (46/-

each).

t Type M. As TypeGbut with low

ik impedance only %in. dia., {in.

il tong (42/- each).

Type B. For Miniature Recorders,

Projectors, etc. -%in. dia., 9/32in.

high (88/- each).

SEND FOR COMPREHENSIVE LISTS
‘ TRADE ENQUIRIES INVITED.

P. A. MARRIOCTT & CO. @,

’ Sunleigh Works, Sunleigh Road, Algerton, Middlesex,
|

_ . Phone: Wembley 7493 __:!_'!;
Hi-Fi
Furniture
in the
contemporary
trend

The illustration shows the NORDYK range, from left to right'the SPEAKER
ENCLOSURE for 8" or 10" speaker £5.17.6d. ; RECORD UNIT holding 150
records £4.17.6d.; GRAM. UNIT for tape deck or gram. turntable £5.19.6d.

Send for full details and nearest stockist to:—

4-way Push Button Units 2/6 each. Knobs for same 3/- per doz.
WEARITE COILS. PA4, PO4, PAS, POS, 1/3 each............... doz. 12/-

VALVE HOLDERS. Moulded B9A 7/6; B7G §/-; Int. Oct. 9/--
Enga OCt!  sperercossmorem. o covwwwgmms « o SToTTSEIST X000 -coro o o 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 pai
8 pin 4/6 per pair; 12 pin 6/6 per pair.
cover.

;6 pin 3 6 per pair;
If cover requlred send 6 extra per

POINTER KNOBS. Small black with white line, standard }in,
spindle doz. 7/6
WANDER PLUGS. Red and black ...... 2/-
PHILIPS TRIMMER TOOLS /- each..cc.ooeevviviinnninnnnnn... dt;z. 10/6
CASH WITH ORDER OR C.0.D. ALL ORDERS DEPT. W.I.

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE.

We invite your enquiries for items not listed

Trade Counter open 9 to 6§ Monday to Friday.
Also 9 to | Saturdays. Calilers welcomed.
WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED

Dept. WW 28, Brook Rd., London, N.22
RECORD Phone BOWes Park 7487/8

MULTIMETERS @ OSCILLOSCOPES

TEST
EQUIPMENT
REPAIR

COLLECTION & DELIVERY 100 miles radius

(OVER 100 MILES BY ARRANGEMENT)
BACK TO YOU IN 7 DAYS (with few exceptions)
AUTOMATION & ELECTRONIC MAINTENANCE ENGINEERS

. Repairs, Calibration and Overhaul of =
All leading makes of English and American Electrical and
Electronic Test Equipment ¥

TEST EQUIPMENT REPAIR
LEIGH ROAD, LEIGH, LANCS. TEL.: LEIGH 1687
@ PATTERN GENERATORS @ MEGGERS @

SIGNAL GENERATORS @
S¥313IW ADNINDIYY O
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PRICE. . . Including CRYSTAL MIKE
and 1,200ft. reel of PLASTIC TAPE.

OR &3 EXTRA
. WITH
[ ] [ ] ] REV. COUNTER-

(Pus £1/10/- carriage and insurance, of which £1 is re
tunded on return of Packing Case.)

A COMPLETE KIT OF PARTS TO BUILD
The “fidelity ’* TAPE AMPLIFIER Model HF/TR2
including POWER SUPPLY UNIT

FOONRLY £1 2.0.0 (Plus 5/|-n:;1n. and

This amplifier has been
expressly designed to meet
the requirements of the
enthusiasts for High Fidel-
ity reproduction. It Is
bused on the very successful
design, completed by the
Mullard Technicians and only
really high-grade components
are incorporated; truly HIGH
FIDELITY Recordings are
obtainable whilst ** Hi-Fi" reproduction is assured by Juse of a high-quality Output
Trapsformer by Gilson. It lncnrpomtes a " magic eye” Recording Level indicator, a
two-position equaliser for-33in. and 7{in. speeds, and an effective Tone Control arrange-
ment. Monitoring and Extension Bpeaker Socket are mcorpomled nnd In addition a
position is provided to enable it to be used as an ind r Gr:
Records or Radio Tuning Unit. Overali size: 11in. X Gin. X 6in. high. Suimhle for neariy all
makes of Tape Decks When ordering, please ndvise make of deck In use.

THE ASSEMBLY MANUAL PRACTICAL DIAGRAMS, etc., are available lor 2/9 or send
S.A.E. for briel details.

WE ALSO SUPPLY THE HF/TR2 ASSEMBLED AND READY FOR USE
FOB £16.0.0 (Plus 6/- carr. & ins.). H.P. TERMS: Deposit £8 and 9 monthly payments
ot £1. OREDIT TERMS: Deposit £4 and 9 monthly payments of £1/9 4.

BUILD YOUR OWN *“Hi-Fi”” TAPE RECORDER
WE OFFER YOU

2) The mode) HF/TRZ AMPLIFIER and POWER UNIT, both ftully
assembled, together with the TRUVOX MK 1V TAPE DECK for_.. ... £38 10 0
ALTERNATIVELY as above but the HF/TR2 Amplifier and P/Uni

288 COMPLETE KITOFPARTS .. ................ £35 0 0
(b) The mode} HF/TR2 AMPLIFIER and POWER UNIT both lul]y assem-

bled, together with the TRUVOX TAPE DECK incorporating PRE-

CISION REV.COUNTER .. 84110 O

ALTERNATIVELY as above but the and P/Unit

23a COMPLETE KITOFPARTS .............cc.oouiiiiiiiiennns £38 0 O
(0) The model HF/TR2 AMPLIFIER and POW. m-

bled, together with the COLLARO TBANSCBIPTOB .. £35 0 0

ALTERNATIVELY ag above but the HF/TR2 Amp! it

asaCOMPLETEKITOF PARTB . ... ..o iiiiiiiiuiiiiniianns £3110 0O

plus 12/6 Carr. and Insurance.

T0O COMPLETE THE RECORDER WE OFFER

(o il

“IT REALLY DOES SOUND BETTER THAN ANY OTHER"

TESTED AND APPROVED AT THE TRUVOX LABORATORIES

IT INCORPORATES: The NEW TRUVOX Mk.
gether with the ‘¢ 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

OBTAINABLE and it is comparable to much higher-priced Recorders.
Alternatively send S.A.E. for ILLUSTRATED LEAFLET.

CREDIT SALE: Deposit £12/8/- aud 9 monthly payments of £4/10/8.

HIRE PURCHASE: Deposit £24/15/- and 12 monthly payments of £2/5/11.
T S e GEED S SN GEED S D SN S S G SR S S S G e GEE S SN SN G5 SN SN SEN G5 SR SEN eavw SN Sy SN N SR S S

The Portable Carrying Casc . . . Acos totun 7/
ike . .. 0" x 6" P.M.
8 El:ll(i!‘ll“e ok l.gg(l)of:. Pl:stlc Tape FOB £8 1 o o Carr. & Ins.)
STERN’S TAPE
PRE-AMPLIFIER

and ERASE UNIT

Provides the “*Link’* between tie
HIGH-QUALITY AMPLIFIER and TAPE DECK

MODEL HF/TRIP . Pre-Ampllfier with own Power Supply.
(‘/a,n be supplied oormtly mnlched for use wnth Truvox or Collaro Decks, and incorporates
ollities.

(plus B/~ caim.

Please send S,A.E with any Inqnlry
insurance)

PRICE

£11.10.0 -

TAPE RECORDER

IV TAPE DECK to-

‘““Hi-Fi” RECORDINGS ARE

THE NEW TRUVOX Mk. IV

TAPE DECK

UNDOUBTEDLY ONE OF
THE BEST TAPE DECKS ON
THE MARKET

£27 . 6 ..0 (Plus 10/~ cacr.

PRICE and ins.)

CREDIT TERMS: Deposit £8/17/- and 9 monthly
payments of £2/10/-.

H.P. TERMS: Deposit £13/13/- and 12 monthly payments of £1/5/4.

<)

SPECIFICATION:— @3 B.T.H. =haded pole motors with silent friction drive eliminating
wow and flutler. @ Push-button controls, electricaily and mechanically interlocked
{patented). @ Patented electric-type push-button controlled brake. @ Inching to
assist editing; tape joading on the drop-tn principlg; accommodation for reels of 7in.
diameter. @ Tracking sense. To British and American standards. @ Playing times: Up
to 3 hours with L.P. Tape or 2 hours with Standard Tupes. ® Two tracks side by side,
with safety gap. @ Playing time indication by precision revolution counter of large
visual type indicator plate, according to chaice. Posltive Azimuth ad justment of Record/
Player Head. @ High Impedance Heads. @ The metal work is Gold Hammered finish.
® Overall size 14}in. x 12{}in., from top of face of panel, overali depth 5in.

The Mk. IV DECE CAN ALSO BE SUPPLIED INCORPORATING PRECISION REV.

COUNTER for £30/9/-. TERMS: Deposit £15/4/6 and 12 months of £1/8/3.
CREDIT SALE: Deposit £7/12/3 and 9 months of £2/15/10.

WE MAKE SPECIALLY REDUCED

PRICES FOR COMBINED ORDERS

ADD TAPE TO YOUR EXISTING
AMPLIFIER . . . WE OFFER YOU

@) The Model HF/TR1P TAPE PRE-AMPLIFIER togcther with the TRUVOX
MK

IVTAPEDECK ........ciuciimioreratriiaacvanionrsasaanean £235 0 O
(b) ALTERNATIVELY as in (n) above but Truvox Deck Incorporating
ISION REV.COUNTER ......... .. ciiaiiiriuoiananann £38 0 0

() The model HF/TR1P TAPE PRE—AMPLIF!EB together with the COL-
LARO TRANSCRIPTOR Tape Deck...............ooouiiiinnn,.. £31 10 O
PLEASE INCLUDE 12/6 to cover cost of Carriage and Insurance.
HIRE PURCHASE and CREDIT BALE TERMS are available on all equipment (excluding
Kits of Parts). 8end B.A.E. for details.
NOTE. .. The Collaro Trauscriptor is in short supply and there may be a delay in delivery.
We will however book an order.
The Deck switches of the Transcriptor have to be * wired-up.” We will complete this
wiring, for use with either the HF/TR2 or the HF/TR1P, for an extra charge of £1.0.0.

4
Our * fidelity juntor ” Tape Recorder is now available. It Is "
' NEWS eimilar in appearance to the * fidelity” model illustrated ‘
s 8 above, but it incorporates the TRUVOX Mk. IIl TAPE "
DECK and the correctly matched HF/TR1A TAPE AMPLIFIER. PRICE }
b COMPLETE including 1,200 ft. Tape and Crystal links .......... 39 GNS, "
) H.P. and Credit Terms avallable. [

PO OO OOOOOOVOVU PN
A A e o o o o o o o o o

A

Qpen Monaay o Friday 9 a.m.—o p.m, daturcay 9 u.m.—I p.m.

STERN RADIO LTD.

(DEPT 109/W)

109 & 115 FLEET ST., LONDON, E.C.4

Telephone : FLEet St. 5812'3,4
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s IT'S MUCH :
: BETTER :

000000000000 000c0000
THE NEW ARMSTRONG P.B.40%

AM/FM RADIOGRAM CHASSIS
PRICE

£29.8.0

{Plus 7/6 carr.
and ins.)

TERMS: Credit
Deposit  £7/7/-
and 9 monthl{
of

payments

Dep.
and 12monthly
payments  of
£1/7/3.

RRIEF SPECIFICATION:—

A 9 valve line up cmploying the latest MULLARD
preferred-type valvea. @ Provides complete coverage
of the VHF/FM Transmissicns, plus the BHORT,
MEDIUM and LONG waves. @ Has Push-Pull ou'.pu'.,
with negative feedback. for 6 watts Peak output @
Quick action * Piano Jey ™ Selectors and separate
Bass and Treble Controls. @ Has ' Magic Eye " Tuning
Indicator. ® Diwensions 13in x Ofin. x 8in. high.
Dial size 11§in. x A}ln,
—_—

WIRELESS WORLD

MODERNISE YOUR
OLD RADIOGRAM

o THE ARMSTRONG MODEL A.F. 105
L4 AM/FM RADIOGRAM CHASSIS
e A Genuinely Hand Made Chassis
® Developed to meet the
®needs of those who
@ require really
@ quality radio
ore«:m-d reproduction but |
who, for reasons of ex- }
® pense or lack of room in |
®exinting  or
® cabinets, con-
@¢lder the normal high-
fidelity syetem. The
.AF105 is as good as, or
better than, many of the 4
® high quality amplifiers, and A units. 1 d
®and contiuuously \aﬁuble Bass and Treble controls give a
@ wide range of control. SEND S.A.E. FOR DETAILS.

° PRICE £37  (Plua7/6 carr. and ins).

® CREDIT SALE TERMS: Deposit £9/5/~ and 9 monthly
® avments of £3/7/

® HIRE PURCHASE TERMS: Deposl'. £18/10/- and 12
@ menthly payments of £1/14/.

HOME CONSTRUCTORS!!
BUILD YOUR OWN * Hi-Fi
LOUDSPEAKER SYSTEM
WITH W-B's WELL KNOWN RANGE OF READY-TO-
ASSEMBLE CABINETS. ALL ARE BEAUTIFULLY
MADE AND FINISHED AND VERY EABILY ASSEM-
BLED. ONLY A SCREWDRIVER I8 REQUIRED,
THEY ARE PACKED FLAT IN CARTONS AND COM-

PLETE WITH S8CREWS.
WE BHOW A FEW HERE BUT OTHERS ARE AVAIL-
ABLE. SEND 8.A.E. FOR LEAFLET.

CALL IN AND LISTEN TO THEM.

THE JUNIOR
BASS REFLEX
CORNER CONSOLE
A new contempomry style
cabinet

THE DULCI
MODEL H3.
COMBINED
AM/FM
RADIOGRAM
CHASSIS
This modei is very,
similar to the mode. H.4 described above but covers 3

WAVEBANDS instead of 4 (omitting the S8hort Band) and
is for 3 ohm Speakers only. Overall size is as for the H.I_

prICE £20.17.0  (Pius 7/6 cam. and ius..

CREDIT TERMS: Deposit £5/4/3 and 9 monthly pay-

ﬁenm of £1/18/4. H.P. TERMS: Deposit £10/8/8 and

to give maximum repro-
ductlon quality from Bten-
torian 8in. or 10in. units
with provision for Tweeter
Unit, if required. Measures
33in. x 22{in. x 18}in.
Price £9/9/- or with the
8in. Stentorian Bpeaker
£13/12/6 or with 10in.
Rtentorian Speaker
£14/8/8.

The “PRELUDE"’ Hi-Fi
CONSOLE CABINET
Takes any make of tape-

tdeck or record player
amplifier, pre-amplifier con-
trol unit, and radio tuner
8ize 33in. x 19in. x 19jin.
Helght above baseboard is
6in, Price  £13/13/-.

THE “ PRELUDE *’
BASS REFLEX

utilise the natural

use where space-saving is a
consideration.
constructed to

for Tweeter Unit.
33m. x 2ln. x 17in

or with the
£15/9/6.

=]

g00%

TABLE CABINET

HIRE PUROHASE and OREDIT. SALES TERMS
AVAL
WE ALSO HAVE THE GOODMANS SHE RWOOD

ENGLOSURE IN STOCK.

thly payments of 19/4.

CORNER CONSOLE
This most attractive cabinet
has been specially designed to
acoustic
propertles of the walls, and

is also obviousiy suitable for

It is sturduy
take every
advantage of Stentorian 8in.
or 10in. units with provision
Size
Price
£10/10/- or with the 8in
Stentor.an Speaker £14/13/8
10in. Btentorian

The' ' PRELUDE"Hj-Fi .78 r.p.n.. and all types of L.P. Records.

Designed to take any make
of Tape Deck or Bingle
Record Player (not Au(o—l

chan[u-m) Amplifier, Pre-
Coliaro Orywtal Plck-up.
Contan! }Zg"' For £4.10,0

IStern’s “ﬁdelity” F.M. TUNING
IUNIT 5-Valve

Tuner lncorpomtlng
the latest Mullard
Permeability Tuned
IUnlt. Price assem-
bled less Power

Supply: .
I(Plus 7/8 carr. and ins).
TERMS: (a) H.P. Deposit
£7/5/- and 9 monthly payments of 18/4:
(b) Credit Deposit £3/12/6 and 8 monthiy payments of
£1/6/7. Provides * Hi-Fi " reproduction with any make
of Amplifier and many Radio Receivers. It incorporates:

BeBrUARrY, 1958

IT'S MUCH
CHEAPER

®000000ceccc0000o0e
THE DULCI MODEL H.4

COMBINED
AM/FM
RADIOGRAM
CHASSIS
A 4 Waveband
Receiver designed
for first-rate re-
production of
Radfo and Gram.

RICE

£24.6.6

(Plus 7/6 carr. &
ins.).

CREDIT TERMS: Deposit £8/2/~- and 8 monthly pay-

ments of 52/4/7 HP. TERMS: Deposit £12/3/3 and

12 mo payments of £1 217,

BR[LP‘ SPELIFIC TION:

® Covers Bhort, Medium, Long and F.M. Wavebanda.

@ Employs full A.V.C.

® The Latest 7-valve line-up

@ For 3 or 15 ohm P.M. 8peakers.

@ ' Magic Eye ™ Tuning Indicator.

@ Excellent Tone range up to 4 watts output.

@ Internal aerial for local stations.

@ Overall size 12in. x 8}n. x 7{in. high.

A good Quality Chassis and Well Recommended.

THE DULCI MODEL H.4T
.Combined AM/FM Tuning Unit
incorporating own Power Supply.

MODEL H.AT. This mndel is the " TUNER UNIT VEB.-
S8ION " of the H.4 Chassis and
described above. It has the same coverage of A.M. and
F.M Wavebands (4 .together) and precisely the same in
size and appearance. except that it has three Controls
only, being: TUNING, WAVECHANGE and Volume On/
Off, mounted centcally on the chassis. A seli-contained
Tuner incorpomtu;,gnown Power Supply

£20.17.0

ICE
(plus 7/6 carr. & ina,)

CREDIT TERMS Deposit £5/4/3 and 9 monthly pa

ments of £1/18/4. H.P. TE Rms« Deposit £10/878

und 12 monthly payments of 19/4.

“FRUSTRATED
EXPORT
ORDER "
The Cossor Mode!
527/X 4 Valve ‘All-
dry’’ Battery
Portable.
Offered
o £6.15.0
Plus 5/- carr. & ina.

Consists of a 4 valve 8 covering

Waveband 197-576 metres, and two Bhort Wavebands
13.6 to 136 metres. The new low consumption valves
arc incorporated and the whole is accommodated in an
attractive robustly made case. Battery required is 90
volts and 1.4 volts (price 19/8) and is externnl to casa,

® The latest Valve llne-up—ECCS85, 2 type EF85, EFol
and EM80.

@® A ° Magic Eye” Indicator. @ Power
consumption is 1.7 amps. at 6.3 volts and 25 m/s. at 250 volts.
ISTERN S “fdelity’’ COMBINED A.M. and F.M. I
TUNING UNIT
This is IDENTICAL to the Stern’s F.M. Tuner illustrated
. Above, but In additlon incorporates the MEDIUM WAVE-
lBAND and thereby also providea a selection of foreign

Plus 7/6 carr.
stations. PRICE £1 8.18-0 (ﬂnd h!n,).
TERMS:—(a) H.P, Deposit £0/9/- and 10 monthly pay-
ments 6f £1/1/-; (b} Credit Deposit £4/15/- and 9 monthly
payments of £1/14/7. Send S.A.E. it furtber data re-
quired.

HOME CONSTRUCTORS... You can build |
(@) The * fdellty ™ F.M. TUNING UNITFOR  £4() 0, °|

|(n) The * fidelity " AM/FM TUNING UNITfor£ 43 10.0

The COMPLETE ASRSEMBLY DIAGRAMS and IN-
STRUCTIONA CAN BE OBTAINED FOR 1[6 each. I

|!! “SPECIAL CASH OFFERS 11|
The Latest Collaro 4 Spead|

Singie Record Player

Incorporating the very popular
TUDIO * 0" CRYSTAL P[CK-I
Poronly £6.19.6

For only
(Plus 5/- carr. and ins.).
Incorporates Auto-8top and Playnl

The Collaro “Junior’’
Rim Drive 4 Speed
Record Player

height below )

2in.

RECORD PLAYERS
THE VERY LATEST MODELS
ARE IN STOCK
MANY AT REDUCED PRICES | ! !
TRANSCRIPTION UNITS—AUTOCHANGERS
SINGLE RECORD PLAYERS
Send S.A E. for ILLUSTRATED STOCK LIST

CASH ONLY OFFER!

This latest Brand New BS.R. MON
i s ONARCH d-SPEED

£8.7-6 (Plua 3

8/ carr. and 1ns.).
@ Minimum base-
board size re-
quired 14in. x
.with height |
above 5}in., &

baseboard

]
L

WE ALSO HAVE A FEW ONLY

COLLARO 4-Speed ‘* Mixer " Autochangers. The Units
are BRAND NEW and incorporate the STUDIO “0O "

Pick-up. PRICE £8.1 9.6 (Plusag{i- c’::r)

Offered complete with

(Plua 4/- carr. aud ins.)
We also offer . . . Gram
Motor and Turntable at
’£3[2/6 Crystal Pick-
“P °|1|y. £1/12/6.
and Ins. 2/6

extml

Open Monday to Friday 9 a.m.—6 p.m.
Saturday 9 a.m.—!l p.m.

STERN
RADIO LTD.
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TUNING UNITS
¢ RADIO RECEIVERS

—COMPLETE KITS OF PARTS FOR THE "Hi-Fi” ENTHUSIAST—

QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST

’
STERN’S REMOTE CONTROL UNIT
Des’gned in particular for use with the MULLARD 5-
10 Main Amplifier.
1deally sulted for
slmple domestio in-
stallation as an
altcrnatlve to the
more elaborate Pre-
amplifier (shown
and described
posite). Tone Gonu'ol facilities are
really excellent and in conjunction with the ' 5-10  Main
Amplifier reproduction ia of very high quality. Perfectly
suitable for nee with all the popular Record Players (B.8.R.,
Collaro, Garrard) and the modern Radio Tuner Unlts,
Front Panel contains: (a) Coloured lndicator; (b) Separate
BASS and TREBLE CONTROLS; (c) 8 position Belector
Bwitch; (d) Volume Control. Inputs on back for Radio
and Gram and Gram equallging is incorporated.
FULL DATA is contained in the §-10 MAIN AMPLIFIER
MANUAL at 1/8.

The MULLARD “5-10"
MAIN AMPLIFIER

themost popularand
successful Amplitier
yet designed and
certainly needs no recommendatlon from ns. Our kit is
complete to MULLARDS speclfication including the latest
PARMERO ULTRA LINEAB QUTPUT TIlANSFORMLR
and the ullard Valve line-up. All speclfied

THE NEW
MULLARD
&8 3_3 e

AVERY HIGH
QUALITY AMPLIFIER
PROVIDING EXCELLENT
REPRODUCTION AND HAVING AN ATTRACTIVE
ENGRAVED PERSPEX FRONT PANEL.

Price: FOR COMPLETE KIT OF PARTS £7 10 o
(plus 8/6d. carriage and insurance). = .
Alternatively supplied ASSEMBLED £8 19 6
and FULLY TESTED = U e
(plu.s 6f6d. mmage and insnrance.)

ia lable for 1/6d.

Devcloped from the very popular 3-valve 3- wntt Amplifier
designed in the Mullard L Our kit is

to the Mullard speclfication, including supply of specified
components, valves and a PARMEKO OUTPUT TRANS-
FORMER. We also include switched inputs for 78 and
L.P. records plus a BRadio positlon. Extra power to drive
a Radio Tuning Unit is also avallable.

THE IDEAL AMPLIFIER FOR A BMALL HIGH
QUALITY INSTALLATION

A FEW ONLY!!!

CASH OFFER

10- WATT POWER
AMPLIFIER WITH
STERN’'S
REMOTE
CONTROL
UNIT

tfe
A small “Surplus '
purchase enables

us to offer them for

only
COMPLETE, TESTED and READY FOR USE.

A 5-Valve Amplifier having matched pair 66's in Push-
Pull. Incorporates PARMEKO Mains Transformer,
Choke and Output Transformer and provides really first
class production. Has Power Supply available to drive
Radlo Tuning Unk.

—— — ——— —

STERN'S POWER SUPPLY UNIT

Fully smoothed with all output connections terminated to
connecting Blocks, thereby enabling ease of connecting
to a Radio Tuner Unit or Amplifier, ete. Overall elze
of Units i3 9}in. x 33in.x44in. high. TWO MODELS
ARPE AVAILABLE, Type “A” Unit provides 250-300 volts
at up to 70 m/a. and 6.3 volts at 3§ amps.

pricE £2/17/6 s 3/- carr. and ina)
Type * B’ Unit providea 250-300 volts at np to 100 m/a
and 8.3 volts at 3% amps.

rrice  £3/3/0

(Plus 2/- carr, and ins.).

Components are suppﬂed and Power Bupply is available to
drive a Radio Tuner Uni
PRICE OF COMPLETE KIT or parts £9.10.0
(Plus b/~ carr. ins.)

or alternatively we mpply—
FULLY ASSEMBLED AND TESTED tor

{Plus 5/- carr. & ins.) £1 1 ‘1 o‘o
WE ALSO OFFER THE “5-10” INCORPORATING
THE LATEST PARTRIDGE ULTRA LINEAR OUTPUT
TRANSFORMER FOR AN EXTRA £1/6/-.
The ASSEMBLY MANUAL containing FULL SBPECIFI-
CATION is available for 1/8. It also includes full data
on the REMOTE CONTROL UNIT.

{a) ’l'he COMPLETE m OF PARTS to build both the MULLARD 5-10 and the REMOTE CONTROL

AMPLIFIER-TONE CONTROL UNIT for

ALTERNATIVELY WE WILL SUPPLY ASSEMBLED and FULLY TESTED,

(2) The MULLARD 5-10 and the REMOTE CONTROL U

STERN’S ¢ fidelity ”* PRE-AMPLIFIER-
TONE CONTROL UNIT

** A design for the Music Lover**

This unit can be used with any Main liler. Briefly
it has inputs for all types of mCROPJONES HIGH
and LOW GAIN PICK-UPS and a RADIO TUNING
UNIT. It incorporates (a) GRAM EQUALISING CON-
TROL. (b) STEEPCUT FILTER. (c) Continuously
varlable BASS and TREBLE CONTROLS, a variable
OUTPUT CONTROL which enables Ite use with any type
of Amplifier, and Jack Sockets are incorporated for TAPE
RECORD and TAPE PLAYBACK.

Used with the “ 5-10" the repmducuon is comparable to
that normally associated only with the very expensive
commerciaily made High Fidelity Ampllﬂcm £6 16 o
PRICE OF COMPLETE KIT OF

WE AL80 OFFER IT ASSEMBLED EEADY FOR
USE £8/10/- (plus 5/- carr. & ins.).

The ASSEMBLY MANUAL contalns full epeclfication
and is available for 1/6

SPECIAL PRICE
REDUCTIONS—WE OFFER

£11.11.0
£15.15.0

£14.0.0

NIT f¢

CREDIT SALE TERHS £3/10/- Deposit and 8 monthly payments ol £1/5/8. H.P, TERMS £7 Deposit and 9 morthly

payments o! 17/9

{b) The MULLARD 5-10 and the " fidelity ** PRE-AMPLIFIER-TONE CONTROL UNIT for
CREDIT SALE TERMS: £4/15/~ Deposlt and 9 monthly payments of £1/14/7.

Deposit and 12 monthly payments of 17/6.

£18.18.0

H.P. TERMS: £9/9/-

THE ABOVE PRICES ARE SUBJECT TO £1/6/- EXTRA IF PARTRIDGE TRANSFORMER IS PREFERRED.
WHEN ORDERING PLEASE INCPUDE 716 to cover cost of Carriage and Insurance

A COMPLETE KIT
AR

AMPLIFIER

Has power sup-
ply available
for Radio Tun-
ing Unit.

Price ot COM-

PLETE
OF PARTS
1 -
ok "£7.10.0

WE ALSO OFFER IT ASSEMBLED

“T| THE FOLLOWING HIGH | i

FIDELITY AMPLIFIERS |
ARE IN STOCK

STERN’S COMPACT * 5-2.” A 2-stage high sensitivity
Amplifier having separate BASS AND TREBLE Controls
and GRAM EQUALISING De‘eloped for high quality
Power Supply Unit
with spare power avaliable to drive 8 6
Radio Tuner. d u
{‘HE DU}.!]cthll’OdDEL D.P.A.g.o. A 10 watt “ Ultra
inear " Hig! idelity Amplifier with
separate PREAMP-TONE Control Unit £19'19'o
THE DULCI MODEL HIll. A sell powered AM/FM

FIER CASE together
with a good quality
GRAM AMPLI-
FIER and a match-
cd P M SPEAKER

ONLY £8 7 6

DEPT. 109/W

109-115 FLEET ST.
LONDON E.C.4

Phone: FLEet Strect 5812-3-4

(plus 7/6 carr. & {ns,)
The Ampiifier con-
alsts of a 2 Btage
design incorporating the 3 modern
BVA valves and has separate
BASS and TREBLE CONTROLS. The Portable Case wiil
also acoommodate aimost any make of Autochanger and ls
attractively fnished in Grey colour Bexine—WE ALSO
SUPPLY BEPARATELY:—

(a) The 2-8tage (plus Reotidery AMPLIFIER £4/3/8

and READY FOR USE for £9 10 o Tuning Unit combined with a ” Hi Fi” Pre-Amplifier
(plus 5{- carr, & ins) . . Tone Control Unlt—all on one £29 3 10
This amplifier has proved one of the most popular models § Chassis. «de
yet offered to the BOME CONBTRUCTOR. It provides | THE ARMSTRONG MODEL A10 Mk. II. With asso-
really excellent teproducthu up o 8 'at.u, employlng ciate PREAMP- TONE CONTROL UNIT, thls model
6V6’s in push-pull and incor t negative feedb: is istent with Armstrong’s o o
Provides for the use of both 3 and 15 ohm Speakers. The J very high reputation.
complete SPECIFICATIONS and BUILDING INBTBUO- THE NEW LEAK ‘ VARISLOPE® PRE-AMPLIFIER
TIONS are available for 1/6. wgétl?er with the TL{12 plus AMPLY- 4 1 o
« 894
THE * VAR.ISLOPE » js available
SPECIAL separately for ...... £15-1 5-0
CASH ONLY THE ROGERS * JUNIOR.® With assoclate PREAMP-
TONE CONTROL UNIT. 6 o o
Vs
OFFER THEu RCA ¢ OITEOPHONIC ; Ela-zo watt  high
Fidelity Amplifier and associate PRE-
T ARE  “Amair| AMPLIFIER TONE CONTROL UNIT 1.0.0

HIRE PURCHASE and CREDIT TERMS are available on
all models.
Descriptive leaflets are available. Send S.A.E.
I F.M. TUNING UNITS by MOST OF THE LEADING
MANUFACTURERS,

= e

{db) The PORTABLE CARRYING CASE.. £3/1718
{0) Bjin. P.M, SPEAK o 13 9

Carriage and ‘inanrance ‘l-
We also have a smaller PORTABLE CASE ideal for Reoord
Players. PRICE ONLY £3/3/- (plus 3/- carr. ins.).
Attractively finished in high-grade Rexine and robuauy
constructed with internal measurementa at 13} x 15}in. high.
1t will therefore accommodate all makes of Record Players
including Autochangers. An uncut baseboard is also
supplied.
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CLYNE RADIO LTD.

18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095
{50 yards only from Tottenham Court Road Tube}
HOLLOWAY ROAD, LONDON, N.7.
NORth 6295/6/7

FEBRUARY, 1958

Have YOU had a copy of our
109 page comprehensive CAT-
ALOGUE? This invaluable
publication is only 2/-, post
free.

Cl
DULCI H.3 AM/FM Chassis (7 vnlve)
Covering  Long, Mediom and F.
bands. Most attractive dial in Rl
GIOLD /on BLACK background £20/17/-
plus 5/~ o.
DULCI H.4 PUSH PULL AM/FM chassis
£29/3/10 plus 5/- p. & p.
All Dulei products available ex stock.
Mustrated leaflets and H.P. terms
available.
Demonstrating at both branches.

T

o JASON SWITCH TUNED
FM FEEDER KIT

Thia excellent unit enabies the
selection of Home, Light or Third
programmme at the touch of a
switch. Complete freedom from
drift 1s enslu-ed by the incorporn-

ANNQUNCING OUR NEW F.M. TUNER KIT (printed
cirenit). This is our printed circuit version of the Osram
012 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 apertnre only B x2in. Osram
F.M. booklet plus our additiona] instructions and in-
dividually priced components list—@2/6 post free or
the Kit nbwlutely complete at £8I8/- plus 2/6 Pe&nr

service ©

tion of

trol.  Valve line -up: 4- EFSO
1-ECF80. Front end completely
prefabricated. When used in con-
junction with a suitable amplifier
superb gqnality is obtainable. The
highest standards of efficiency and
reliability that are the well-known
features of the Jason 8tandard and
Fringe Modet FM Tuners have
been maintained. Instruetion
booklet and our itemised price liat
2/- post free or the complete Kit
£9/19/6. plus P. & P. 2/6.

DULC! F.3.AM. RADIOGRAM CHASSIS. We are very fortunate in being able to offer
a furhher limited quantity of this very popular and efficient chassis at a greatly reduced
prie Three , Long, Medium and Short. Vaive line-up: X79,
GBAU 6AT6 ELS84, 6X4 (or eqniv.). Four controls: Tone, ON/OFF. Volume. Wave-
ehnnge Tuning. Output 4 watts matched to 3-8 ohms. Incorporates latest Ferrite
Rod Aerial, Input sockets for crystal or magnetic pl.ok-up. Provision for mains supply,
to gram motot. Overall dlmensions 12in. Lx7in. D.x73in. H. Attraclive diat with
Red, Gold and Green letteri ack d. Dial size 11}in. x 44in. Price,
whilst stocks last, only £10/5/-, plui 3/6 P. & P. Terms available.

rating at both branch

THE
JASON FM TUNER

Based on the booklet by Data Publications
Ltd., 2/- post free, Including our mdivldually
priced Parts List. Highly sensiiive, free
from drift. Incorporates 4 valves 6AM6
and 2 specially graded G.E.C. Crystais.
The kit supplied includes drilled chassis
with tuning condenser, scale calibrated
in mefs, and attractive bronze stove-
enamelled front plate already mounted
(lustrated). Front plate size 8in. x bin.
Chassis Tin, > 4jin. x 13}in. Complete
standard kit £6/15/- plus 2/6 P. & P.
Fringe area kit £7/15/- plue P. & P.

THE RC 3/4 WATT AMPLIFIER KIT.
Compare the advantages. Treble, base
AND middle controls. For crystal or
magnetic plck-up. A.C. Maina 200/250
v. Valve line-up: 6V6GT, 68G7 metal
@X5GT. Negative feedback. Built on
stove enamelled steel chassis, measuring
only 8in. x 4in. x 1}in. Four engraved
cream knobs are included in the price of
the complete kit with all necessary
practical and theoretical diagrams at
£4/5/- only, plus 2/6 packing and post
or Instruction Book fully illnstrated for 1/-.
Post free. This amplifier caf’be supplied
assembled, tested and ready for use at £5/5/~,
plus P. & P. Hearing is believing.

THE

CRY-
BABY ™

assemble,

RC4.FAM AM/FM RADIOGRAM CHASSIY, A new style AM/FM
Chasals employing a printed circuit F‘ M. Tuner section, Valve lne-up;
8 valves FCC85, GBAS6,

s
Sl
ALARM 1

We proudly present =
thislatest addition to our wicle range of
popular kits to build yourselt. j
your laisure free from’anxiety.
highly efticient
extremely sensitive and
may be installed in a matter of
minutes. Comuletely SAFE employing
4 double wound mains
Attractively ﬂnlshed

Grey  (washable)
crean; plastic escutcheon. _ Bize only

JASON AM/FM KIT

This is a very high quality chassis for medium waves and FM.
incorporating 8 of the latest miniature valves, plus DM70 magic
eye. Kits are avallable for chassis romplete with output stage
at £16/5/~. Also less output stage but with own built-in power
pack at £13/19/6 onty. Theae are high fidelity units and excep-
tional valuc at these prices which include all required components
and full constructional details.  Fully {llustrated Data Booklet
with full construction details, plus individuaily priced component
list availabie per return ot post 2/~ post free. Both plus 3/6 P. & P.

T S

L4

1

2 |

Enjoy
This
nnit ia simple to

FM POWER PACK 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 complete kit i= 37/8 only or 52/6 for
ready assembled unit. This pack is extremely small, incorporat-
ing valve rectifier tyve 6 x4 and built on chassis size only 6in. x
4in. x 13in. Optional extra for power pack. Bulgin Octal Plug

transformer.
in Red and
* Lionide " with

12AHS8, 6BA6. HALS 7{in. x 3}in. x63in. Bupplied in kit 2/3.

5 AT6, LL84 5Y3. Most form complete with mike at ONLY

uttmctlve dial 72/6 plus 2/6 P. & P. or assembled and

12x 54in. fully tested 89/6 P. & P. 2/6. Suitable mike AM/FM CHASSIS g
illuminated flex available at 3d. a yd. Instruction BARGAIN - i‘_ 3
with figures in book and price list availahle separately By leading manufacturer.

ur:le"x:, mdb lang 121(;0[)20;3 Frecm Note: For A.C. mains Seyvcn mf,nhes__loc&,

white on black v, only.

background. ngfl EFS.‘}E EBABCSO.

Fow controls: Covers long, medium

"l\u:;l.ug, WaY:el- and F.M. bands.

change and Beparate bass and
Tone/On/Of, treble controls, illu-

Djmensions (overail): 13 % 9 X fin.
Frequency coverage (four wave-
bands) 1,000-2,000m. 200-550 m. 15-50 m.,
88-100 mo/s. This is an excellent and very
efficlent chassis, Price £22/10/- plus
5/- P, & P,

minated volume control on extended ™
lead. Attractive easily read edge lit dia), vertical

or horizontal to choice, Incorporates Mullard F.M. tuner section.
Overall dimensions: 12in. L. X 10in. W. x 10ln. D. Brand
new and fully guaranteed. Whilst stocks last only £18/19/6
plua 5/- P. & P. H.P. or Credit 8ale Terms available.

SPEAKERS & ENCLOSURE

All components in stock for the
Full range in stock by B.B.C. “Building your own Radio
WHARFEDALE W.B., T.S.L., etc. 8et.™ Send stamp for price list.

Your enquiries welcomed

THE NEW R.C. TRANSISTOR/RECEIVER KIT

This receiver, coverlng medium waveband, which can be
assembled in about 1 hour, will give amazing voiume and
tonal quality when used in cnn]unohon with a good aerial
and earth. Incor ing PNP tor and Ger

Diode. For headphone reoeptlon

Included with the kit of parta is a handsome plastic case
in black and white, men.sunng 4{x2ix1|m. This caac

the batte:
PRICE OF COMPLETE Kﬂ‘ 25/-. plus 1/3 P & P
Lightwelght high sepamtely at
15/- palr. If, , the kit is e lete with headphones
this wili be wpplled at a SPECIAL INCLUSIVE PRICE OF 37/6 plus 1,6 P, & P,
Optional extra. 100ft. coll single 7/38 coloured P.V.C. covered wire suitabie for both

r~~~BARGAIN CORNERA~~,

aerjal and earth, 2/8 only.

TAYLOR * MONTROSE ** POCKET TEST-
METER. A most useful AC/DC multi-
meter with eight ranges covering: 3 amp.
300 mA. 30 mA. 6 v. 30 v. 150 v. 300 v.
and Circuit Test. Scale length app:
2in. Complete with test leads. Bize®
3in. x 3in. x 1liin. BRAND NEW.

FULLY GUARANTEED 63/-. Plus 1/-.
P&P
AMERICAN SUPER-LIGHTWEIGHT
HEADPHONES. Magmetic type. Fitted
rubber earmonlds. Impedance 50 ohms
Brand new 15/- pr., plua 1/- P. & P,

I

8in. x 5in. ELLIPTICAL LOUDSPEAKERS
gew only. Brund new, 32/8 plus llﬂ‘
. & P,

DECCA Lightweight pick-up complete
with 8tudio '“0"* turn-over crystal insert [
and sapphire styli, ONLY 41718 plus 1/6
P. & P. BRAND NE

DUAL CONCENTRIC CONE LOUD-
SPEAKER. 6}in. dia., 3-5 ohm speech
coil. Excellent qunl '.y few only at‘
35/~ each plus 1/- P.

NEW' PLASTIC RECORDING TAPE. [
1,200 ft. on plastic spool. 21/~, plus 1/6
P. & P. 8 spools for 63/~ post 1

S PPN
WP

P
WS

Qur advantageous H.P. and Credit Sale
terms are available on any single item . under £1.

over £5. Your enquiries invited. (charges extra).

If not stated, please add postage on orders
Cash with order or C.O.D. .

Open: Tottenham Court Road: 9 a.m. to
6 p.m. Mon. to Fri., Sat. | p.m
Holloway Road: 9 a.m. to é p.m. dally

Thurs. | p.m., Sats. 5.30 p.m.
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THE ¢ BSUPERIOR FOUR» KIT.
Our superior four-valve recelver A.C.
mains, 200/250 v. M. and Long wavee.
As with our
very success-
ful * Econ-
omy Four”
all required
components
are supplied.
Valve line-
up: 2 68G7,
8 X5GT and
6VEGT.
Chassis

stze 10§tn. x
10in.  wide
Maximum
depth at
base 5in, tapering to 3}in. at top. Sloping
front. Very attractively finished in light
walnut and peach. Each component
brand new and tested prior to packing.
Complete instruction booklet with prac-
tical and theoretical diagrams ls provided.
Booklet avatlable at 1/@ post free. Our
price for complete kit £6/9/6. Please
add 2/6 P & C. If preferred, we can

THE “NEW LOOK’’ RAMBLER

Our most poputar AN-Dry Portable Superhet
Kit [s now being supplied with a new cabinet
of even more attractive appearance. e new
cablnet ls covered with “ LIONIDE " which
is washable and unacratchable. Colour: two-
tone GREY/RED. The standard cream plastic
top panel with dial engraved in red completes
the overall “air of quality.” This receiver
really has everything. Bullt-in frame aerial
high quality, extremely sensitive and very
adequate volume from the 5in. loudspeaker.
Valve line-up: 3V4, 1RG5, 183, 1T4. The com-
plete kit, including cabinet, can be supplied
from stock at the original special inclusive price
of £7/7/- plus 2/8 p. & p. (less batteries). Uses
Ever Ready 90 v. H.T. type B126 at 10/- and
15 v. LT. type A.D.35 at 1/6. Instruction
book available separately at 1/6 post free, eon-
tains easy to follow practical diagrams, circuit
and individual component price list.

RAMBLER MAINS UNIT. Enabling the above receiver to be
used on A.C. mains. Very easily fitted. Complete kit, when
assemblzd, fts snugly into battery compariment. KIT PRICE 4716.

Asspmbled and tested 85/-. Both 1/6 p. & p. This unit is completely selt-contsined m metal
box measuring 7in. x 2{in. 11in, and is ideally snitable for most all-dry portables
requiring 90 v. H.T. and 1.5 v. L T. IMPORTANT: Please state valve line-up when orderlng.
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THE * ECONOMY FOUR * T.R.F. KIT. A

¢ FAMILY FOUR.” O T.R.F. kit
with hand T 3 three-valve pius metaj rectifier receiver.

brown bakelite cabinet,

supply Cabinet A bly oy,

Cabinet and bracket wave-change switch,
dial pointer, drum, pulleys, drive spindle,
drive spring and knobs, at 45/-, plus 2/6
P. £ C. N.B.—Our kits are even supplied
with sufficient solder for the job.

THE R.C.'2 AMP, BATTERY CHARGER
KIT. Includes handsoms well-ventilated
stove-enamelled steel hox, size: 74
x3tin. x 3}in. Fully shrouded first
quality translormer, brand new
rectifier. Mains fuse, eto., lor chuging
8orlfv, ries at 2 amp. A
complete kit with full practical and
theoretical instructions.  Price 38/6
plus 2/@ P, & P. Can be supplied assem-
bled and tested at 45/- plus P. & P.
Heavy duty crocodile olips suitable for car
battery lugs, optional extra at 1/8 per pair.

No. 38 TRANSMITTER/RECEIVER.

(popular
Walkie-

fortunate
in obtain-
ing a fur-
ther sup-
ply ot
these
complete
stations
compriu-

junction
box, bat-
tery sat-
chel and full operating lnstructlons
Range: approx. 5 miles. Frequen
coverage 7.4-9 mcfs. ABSOLUTELY
BRAND NEW. g5/-.

Export enquiries invited.

No. 18 TRANSMITTER/RECEIVER UNIT!
We have
just taken
deliveryof
aquantlty
of these

r-
table, self-
contained
transmit-
ter/receiv-
er design-
ed tor
short
rangetele-
phonyand

Frequen-
oy covers
age 6 mc/s-9 mcfs.
plied, ie., Headphone, Mike, Morse
Key, Acrial, comprehensive Ipstruction
book with circuit dlagram. Valve line-
up: 3 ARP12, 2 ARS8, 1 ATP4. Weigh
approx. 22lb. Dimensions  (overall):
8in. X 10in. x 17in. UNREPEATABLE
at BB/G plus 7/6 C. & P.

CONSTRUCTORS NOTE !!
RADIQ DATA BOOKS
AVAILABLE, i.e. Valve
guide, Colour code, etc.

All accessories sup-

Send stamp for list.

AC. mains 200/250 v. Mediurn and Long
waves. We can supply all required com-
ponents right down to the last nut and
bolt. Valve line-up: 6K7, 6J7 and 6V6.
Chassis ready drilled. Cabinet size 12in.
long by 6in. high by 5in. deep—Choice
of tvery or brown Bakelite or wooden
walnut finish cabinet. Complete instruc-
tion booklet with practical and theoretical
diagrams. Each component brand new
and tested prior to packing. Our price
£5/10/- complete—~Remember this set is
being demonstrated at our shop premises.
‘We proudly claim that our fully illus-
trated instruction booklet is the most com-
prehensive avallable for this type of
receiver—Booklet available at 1/9 post free.
- This is allowed if kit 15 purchased later.
Plus 2/8 paeking and carr. for complete kit.

The R.EP. 1-Valve RECEIVER. Ali
dry battery operation, for use with head-
- phones, the complete kit is available at
15, improved per- 42/, iess battery, plus 2/- P. & P. or
Price remains the same. full instruetions at 9d. post free.

B

GlgAMgPleONE MOTORS are in SHORT
COLLARO AC 3/554; Threo speed esingle

This receiver gives results comparable to
many commerciaily made recelvera cost-
ing twice this price. ONLY £4/19/8 plus
2/6 p. & p. Instruction booklet avallable
separately at 1/6 post free.

N.B.—All our T.R.F. Kit circuits include
specially wound Denco * Max Q' cofls
on polystyrene formers,
formance.

SURPLUS METER BARGAINS
We have large stocks of meters from
30 microamp to 300 v. and will be
pieased to forward a compiete list:
upon receipt of 3d. stamp.
METER RECTIFIERS. 1 ma. and &
ma. each at §/8. Brand new.

RETURN OF A WINNER !!!
(Exclusive)

porating
the well-
known high output “T" type head.
S/L;‘cgly H;nlted quantity at £6/19/6 plus
3,

COLLARO 4-8PEED single record unit
with separate pick-up and HGPS9 crystal
cartridge. Brand new, few only. £4/12/6
plus 3/6 P. & P.

FOUR-SPEED CHANGERS
Collaro RC4568 Mixer Auto-Changer in
cream with Studio ‘0’ insert, £8I19/8.
BS.R. MONARCH. Mixer
Chbanger, in cream snd gold, 98/15/
Both plus P. & P. K.P, Terms
available. Stocks mpidly diminishing.
THE STAAR
* GALAXY

We have .been most :

fortunate in obtaining a further limited
supply of this ine and popular cabinet. In-
stantly recognised as being of leading High
Quality manufacturer's stock, this trolley-
type cabinet is finished {n polished dark
solid wnlnm.. Can easily be adapted to

radiogram, ek. ew External mamure-
ments: 24Hn. x 16in. x 29h The whole
is mounted upon ° easy

Unrepeatlb]e at this prlce 2511918. plus

15)- & Four speed Mixer Auto-Changer. Fin-
5}~

ger-tip stop. Btart and speed change
control. Modern duo-tone finish. Beau-
tlinlly wade and moderately sized to fit
almost any cabinet. For A.C. mains
operation 110250 v. Price £8/15/-.
inc. P.T. STAAR GALAXY complete
with base £10/19/8 lnc. P.T.

Roth plus 3/6 C. & P

SPECIAL PURCHASE from MINISTRY
BRAND NEW No. 17 Mk. II TRANS-
MITTER/RECEIVER

Built ioto
strong wooden
cabinet 15in. x
14in, x 9in.

Complete with
headphones
and micro-
hone. Range

RECORD PLAYER CABINETS—to
sult all types of single record and
autochanger units. Price from 45/-.

PORTABLE GRAM

AMPLIFIERS
RCLA AMPLIFIEB Aamallhlgh qualh.y
latest
circujtry and highly efficient mlnmmre
valves. Very neat chassis finlshed in
bronze stove
enamel. Bize:
(overall) 5§ x
4 x5in. Valves
6X4, ECL8S2.
Qutput 3 watta
max,
trois.

Price £3/19/6 plus 2/- P. & P.

RC2A. S8mall PRINTED CIRCUIT
single valve high gain amplifier for the
smaller type of portable. . Employs lateat
type ECL80 valve. Further detalls on
request. Price only 58/8 pius 2/- P. & P.

RC3A. A superior quality 3-valve am-
plifier emploving EZ80, EL84 and ECC83
With separate Base and Trebie controls.
Further details on request. Price: £3/19/6
plus 2/8 P. & P.

RC4.A. (STALLION). This is supplied
complete with high ftux 8in. P.M. 8peaker
and Baffie. Incorporating three octal
type valves 8Q7, 6V68 and 6X5. this robust
and well-made unit
is ideal for use in
the larger type of
record plaver and ls
equally suitable for
use in conjunction i
with a radio feeder
unlt. Beparate basa
and treble controls
are provided; also provision {8 made for
an extension speaker and rains supplied
to gram. motor. Output appmx_ 4 watta.
Bize overall 13in. X 4in. X high.
For use on A.C. mains 10012001250 V.
PRICE 25/19/6 plus 2/6 P. & P.
terms £2/19/8 deposit and four monthly
payments of 16/6 per mo
Fits our portable cablnct “G" at 85/~
without modification.

SPECIAL OFFER TRANSFORMERS AND
CHOKES. These are beautifully made,
cotted transformera and chokes by a well
known manufacturer, that will put the
** finishing touch * to any equipment with
which they are used. All are absolutely
brand new.
MAINS TRANSFORMERS:
(A) PRIMARY: 230 v. SBECONDARY:
390-0-390 v. 150 mA. 2 v. 1.4 amp. 6.3 v.
tapped 4.16 v. 8 amp. 4.12 v. 4 amp.
5 v. 2 amp. Bize 5}in. x 4}ln. x 3}in.
high. PRICE 45/-.
(B) PRIMARY: 110, 200, 230, 230 v.
SECONDARY: 350-0-330 v. 130 mA.
2 v. 1.4 amp. 6.3 v. tapped 4.18 v. 9 amp.
412 v. 4 amp. 4 v. 2.2 amp. 8ize: 4§in. x
5}in. x 5}in. high. PRICE
(C) PRIMARY: 200, 230, 250 v. SECOND-
ABRY: 320-0-320 v. 180 mA. 4 v. 2.2 amp.
4v.6.2amp. Bize: 5}in. % 4}ie. x Blin.
high. PRICE 20/-,
{D) PRIMARY: 200, 230, 250 v. SECOND-
ARY: 290-0-200 v, 200 mA. 4 v. 2.2 amp.
8.3 v. tapped 4.2 v. 6.2 amp. Bize 5}in. x
4}n x biin. high. PRICE 35/-
(E) PRIMARY: 110, 200, 230. 280 v.
SECONDARY: 330-0-330 v. 100 maA
4 v.14 amp. 4 v. 6 amp. Bize: 4}in. x
3}in. x 3tin. high. PRICE 17/6.
(F) PRIMARY: 200, 220, 230, 250 v.
SECONDARY: 6 v. 6 amp. 2 v. 4 amp.
68 v. 3 amp. Slze: 3}in. % 4in. x 3iin.
PRICE 15/~
CHOKES:
(G) 40H. 50 mA. B8ize: 3}in. x 3iin. X
3lln hlgh. PRICE 10/6.
H 100 mA. 8ize: 28In. x 2§in. X

3lln hlgh PRICE 15/-.
H 100 mA. 8ize: .'.uln X 3tin. x
3in. high. PRICE 12/8.
(J) 6H. 150 mA. 8ize: 2}in. X 2}in. x
3§in. high. PRICE 10/-.
(K) (Double choke) 3H. 60 mA, 4.5 H.

30 mA. Bize: 2in. x 2%in. x 3}ln. high.
PRICE §/-.
OUTPUT TRANSFORMER
(L) PRIMARY: 5K ohm. (suit 6V6 single
ended, etc.). SECONDARY: 2.6-3 ohms,
Rize: 28in. x 2%in. x 3}in. high. PBICL
10/-.

VALVES. We have perhaps the most
up-to-date valve stocks in the trade. A
stamp will bring complete list of brand
new imported valve types, tully guaran-
teed. P.T, paid. Also all usual surplus

ro
Send stamp for fully illustrated ilst.

5-8 miles with

types available such as SVBGT, ete

simple aeriai.
Frequency cov-
erage-44-81 mc/s. (B-Tmetres).
Uses standard 120 ¥
H.T., and 2 v

batteries.
with
full operating in-
structions. 59/8

in good condi

}

No. 17 Mk 11, as above, but dhand
an lete, 45/

comp

;LYN E RADIO LTD.

19, Tottenham Court Road, London W.I
And at
162, Holloway Road, London, N.7.
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\\ / VALVES

Guaranteed
All  Tested
Before

ALPHA

2\

uY4l .0 gi8
UYSs ... 10/8
VPIB ... §/-
VR21 2/9

VR53 (EF39) §/8
VR34 (EB34) 2/
VR355 (EBC33)

2/8
VR36 (EF36) 6/~
VR57 (EK32) 8/6
VRG5 (8P51) 3/-
VREBA (SP41)

VROB (PEL) 3/9

VR92(EA50) 1/8
VR105/30  8/8
VRIS .. 4K
8/
5/8
8/~
6/6
3/-

VU39 (MU12/

14) ...

VvU64 (U12) 9/
vUlll .. 2/6
-... _8/8
W729 . 13/18
X79 - 11/8
Y63 . .9
2309. . 11/8
Z359. . 11/6
Z759...... 11/8

TRANSISTORS — Red Spot 10/- each
Yellow and Green Spots .. 10/- each:
Yellow and Red Spots .... 21/- each,
White Spot .............. 15/- each.

PACKING AND POSTAGE—6d. per
vilve. SAME DAY SERVICE.

LOUDSPEAKER
CABINETS

This attractlve walnut-finished cabinet is
available for 6}in. or 8in. apeaker units.
-Metal speaker fret, eomplete with back and
rubber feet.

6)in. type. Measures 8}in. x 8iin. x 4}in.
at base. Price 17/@ each.

8in. type. Measures 10}in. X 10}in. x 5in.
at base. Price 21/6 each.

Jin. type. Very similar design. Price 16/6
each. Postage, any type, 2/- each.

OUR 1957-1958 CATALOGUE IS NOW AVAILABLE TO ALL
READERS OF THIS MAGAZINE. 48 PAGES OF COMPONENTS
AND EQUIPMENT OF INTEREST TO ALL RADIO ENTHU-
SIASTS. SEND I/- IN STAMPS FOR YOUR COPY.

~ 103, LEEDS

RA DIO SU PPLY CO b : WINTQUN STREET, gg:t?ugl? tze/:ms of business see inslde cover
—d—w—f—ww— = { ' \ LEEDS’ 7 Personal Shoppers 9 a.m. to 5 p.m. Mon.

— ]}~ TERMS: Cash with order or C.O.D.

LOUDSPEAKER UNITS

Make Type 8ize Price
Elac B8quare 3¢

Lectrona, Plessey  Round
Goodmans, Plessey Round
Goodmans, R. & A. Round
Plessey, R. & A., Elac Round

Plessey Round 2in.

Eluc Elliptical 7in. x 4ln. .. 19/8 each

Elac Elliptical 10in. 25/8 each

All the above are PM units with 2 to 3 ohm speech colls.

RTC 12in. heavy duty 20 6}in. Mains Energised

watts model 15in. ohms Speaker .............. 7 6
Speech Coil ............ £ 5 0 8in. Mains Energised S8peaker£]1 1 0
5in. Mains Energised Bpeaker£1 0 0 All have feld coils oi approx. §00 ochms.

SPECIAL OFFER
Just a few 8in. units by Goodmans and Lectrona fitted with standard output
L7 e 10V £1 1 6each

MAINS TRANSFORMERS
We hold large Stocks of CONTROL

3 Way Mounting Type. ENOBS, BRASS NUIS and BOLTS,
e

i s .990). . Sceondaries: T E ARDS ani
T R E 4o | PANELS. All‘are listed In fnil detall
2 amp. Both tapped at 4 v., 21/9 each. In our current Catalogue. Bend 1/-
in stamps for your copy-

MT2

Primary: 200-220-240 v. . daries

350-0-350 v. 80 m/A 0-6.3 v. 4 amp. 0.5 V. CYLDON ** TELETUNER *

2 amp. Both tapped at 4 v. 21/9 each. All types available, stations of your choice.
MT3 Fit this Convertor and your troubles are

Primary: 200-220-240 v. Secondary 20 v. over, £7/7/-.

2 amps. Tapsat3v,4v,6v.,8v,9 v, Acralsand Oscillator Ooﬂs (all channela—
10 v, 13 v, 18 v., 20 v., 24 v., 21/9 each. all frequencies), 7/68 pa

Postage and Packing please add 2/- per Also available from stock complete range of
transformer. 8pares.

e L -
ATTRACTIVE CABINETS for 3 valve ng neck obs for T.V. Receivers in
TRF kit, complete with chassls, dial, | "ot Piack and eream, 1f- enchy
backplate, dial drum, pointer, etc., etc. SUPPRESSORS

27/6. Post paid. Dubilier kita of condensers ard chokes for
Interference Buppression. 1 amp. kita §/@;
2 amp. kits 6/-; 3 amp. kits §/6.

REVISED SECOND EDITION

STUDIO ¢E’' KIT complete with 42 POD?T? ON Pl(glimuys o o
Headphones, Battery, Valve, and all A replacement e to pick up heads,
other parts to build this Popular Kit, g;:":ifs’ styll. Over 193 lllustrations,
45/4. Osmor Coils for Collaro Type Deck Transe
criptor.

QT8 Bias Filter cofl, each 7/8.

QT7 Treble Boost coll tn Mu metal can, each
TELETRON COMPANION complewe kit | L8 00 0 o

of parts for this 3 Traisistor Pocket Osmor Colls for the Beginners Shortwave
Radio, Ferrite Rod, care, etc., 89/6. Receiver Radio Constructor Aug. 1957.
8W Q1 81/11 Me/s., each G/-.

8W Q2 12/4.5 Mc/a., each, 8/~

SCRATCHOFF

COMPLETE RANGE OF METAL Removes scratches from Radio and T.V,
RECTIFIERS. Compare the orices. Cabinets in Polythene Dispenrer Tubes,
RM1 4/8: RM2 5/6; RM3 7/6; RM4 each 3.

16/-: RM5 16/6; 14A97 13/-; 14486 | , wow HIGH FIDELITY AMPLIFIER.
13/6: 14A100 15/-. Type R.C.1. @stage. For use with a 3 ohm
speaker, A.C. mains, 230-240 v., recom-
mended for use with record players, £3/19/6.
ISOLATION =TRANSFORMERS. Nhl{azl‘?cs Post. 3/6.

input NR20A 2 volt, NR20B 4 volt,

D R e Yo%, Lot Al obé nits CONTROL KNOBS, Malns on/oft and Tone
10/8 oach. B Volume. Complete with 2 valves ready to

operate, £3/19/6 each. Post 3/-,

Full range of Osmor, Teletron, Wearite,
Repanco Coils, Ferrite l‘lods. Coll Packs, etc: lgerO}idDEIVE CORD. Non stretch, 8d.
etc. Bee our catalogue for fnii details.

HEAD AND BR:,AST NETS A pair of iow
Selection of 4, § and 1 watt resi all 0 ohma resistance.
brand new 12/ per 100. Maroon Twin A breast mxcmphone wn.h straps. etc.
Twisted flex B8d. yard. Morse Keya 2/- ea. Packed in a strong wooden box, 10/8 cach.,
24 v, D.C. Bells 4/6 ea. Full wave rectifiers Post 3/-.
g h each. le wound chokcea
R f,a’“eﬁ';h,m's ) FOCUS UNIT. For l4in. or 17in. tubes,
verpier adjustinent by famous manue
facturer, 15/~ each.

RESISTORS T.8.L. ¢ watt 10% Toler- W.B. “STENTORIAN » HIGH FIDELITY
ance. Full range of Preferred Valves UNITS. Model H.F.1012. 10in. die-cast
" Also good selection of b watt upit incorporating 12,000 gauss magnct.
64. cach. A & Seline ® Handiing capacity 10 watts. Frequency
19 types /6 each. Order forms avail- response, 30 ©0.p.s.—14,000 c.p.s. Bass
able on request. resonance, 35 c.p.s., £4/19/9.

llleDELSJI.F.lglo% olnd HF.8l12 smﬁ:;gt
ncorporating 10, gauss magnet. =
CERAMIC CONDENSERS by Top Manu- ling capacity, 5 watts. Freyuency response
facturers. Good sclection in stock. Price 50 ¢p.a—i2,000 c.p.s. Bass Tresonance,
94. each. 65 c.p.s. Bteel chassis, £3/2/-. Dle-cast

chassis (12,000 gauss), £4/3/6.
AERIALITE LOFT AERIALS 3 element,

2716, 5 element 37/6. Suitable for Channels PAPER BASE RECORDING TAPE. 1,200
8,9, 10. 1t reel 12/6.

Postage and Packing charges extra, as
follows: Ovrders value 10/- add I/-; 20/~

dd 1/6; 40/- add 2/-; £5 add 3/- unl her-
TERRABE' :rlse /st.attzlc.‘l.a Mi/n'lmu:n C{O%B.es:e:tai:d

of our catalogue.

to Friday. Saturday 10 am. to | p.m.
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HEADPHONES—MICROPHONES

EX-GOVERNMENT HEADPHONES A
MICROPHONES
CLR low resistance tyje 120 chms
Throat Microphones, American surplus:
'IC‘omplew with strap, Jead and plug type
High Resistance Phones. 4,000 chms
High Resistance DLR Phones ..

TRANSISTORS
Buitable for audlo work yellow and green

pot, B
R.F. for use uptolﬁmc/s uhltespotea o

R.F. for use up to 1.5 mc/fs. to 8 mo/s. yellow 4nd red spot, ea.
JB gang condensers for transistor working ** 0~ gang 1 or 2 gang

vanes, steel chasais.
1 gang 7/@ each; 2 gang 11/8 each.
17/6; PF rear section price 9,6 each.

HEATER TRANSFORMER} Each
230 v. Input 2 volt .5 amp. Sl=
230 v. Input 2 voit 2.0 amp. 83
230 v, Iaput 4 volt 1.5 amp. 56
230 v. Input 4 volt 3.0 amp. 10/~
230 v. Input 5 volt 2.0 amp, 10/~
230 v. Input 6.3 volt .5 amp. . 5/8
230 v. Input 6.3 volt 1.5 amp. ...... 8/9
230 v. Input 6.3 volt 3.0 amp, 10/-
230 v. Input 12 voit .75 amp. ..... 5/9

METERS

Inatrument Meter
M Cotl, ex-Min-
istry 0-3 kV. Round
Panel mounting.
Brand new 7/6 each.
Instrument Meter 0-
100 m/A. Bquare type.
Pane] Mounting. Ex-
R.AF. Equipment 7/§ cach.
2 Range Pocket Voltmeter. Ex-Ministry
Brand New. 0-15 volts, 0-250 volts, moving
coll 345 ohms per voit, complete with feads
186/- exch.

CO-AXIAL CABLE Bolid 75/80 ohms, 82. yd.

CO-AXIAL CABLE Bem Airspaced B5/870
ohms., 9d. yard.

RIBBON FEEDER 300 ohms @d. yard.

APEX CROSSOVER BOX. Shrouded 7/8 cach
AERTALITE CO-AXIAL PLUGS 1/4 each

AERIALITE CO-AXTAL SOCKET3 11{d.

each.
AERIALITE BACK TO BACK SOCKETS
1/@ each.
OSMOR BAND 1 FILTER. 10/-
MINIATURE LF. TRANSFORMERS 465
Kecfs., 8{- pair.
*RCA 50 OHMS WIRE WOUND PRE-SET
VAR. CONTROL, 2/- each.
Full range of CARBON CONTROLS, Med
spindle length, all values, 1/3 each.
COLLARO STUDIO *“0* CARTRIDGE,
22/8 each. .
BULGIN MAINS 2 PIN PLUG AND SOCKET,
2/6 each.

each,

STENTORIAN LOUDSPEAKERS.
New Miniature Models for use with
Translstor Amplifiers, ete., etc. 8.1.75.
Diameter 1jin. Total depth ln.
3 ohms imovedance 26/9 each.

8—2 x 3 Elliptical Speaker, Bize
ﬁﬂln. X 1g;m. Depth 13in. 32/~ each.

BULGIN TYPE P322 ANODE CAP. Insulated
for high voitage, 6d. each.

TERMINAL BLOCK. Rei. No. 5X/2234,
20-way. 6 yards Top Quality Maroon Flex,
2in. core- twisted with 2in. pin plug, 2/9.

resistance 1,000
195/215, 216/235.

MARCONI DROPPER..
ohms, 3 voltage taps
286258, 1/- each.
CROCODILE CLIPS. plated atrong jaws
3d. each.

TOGGLE SWITCHES.
12/~ dozen.

various assorted,

4 B.A. TERMINALS, red and black. Sultable

for battery chargers, etc., 1/6 ~ach.

WIRELESS WORLD

ND
718 pair

Ble Aot
13/8 pir
16/- pair

10/~
10/-

156/~

21/-
ng, aluminium

4B " 00 twin gang condenser 208 PF front sectivn

BIB RECORDING TAPE SPLICER. Inval-
uable to all tape recording enthusiasts.
Precision made Razor Cutter included.
Baves tape, pays for itself in a short time.
Mends broken tapes quickly and neatly.
Tapes cdited easlly. 18/8 each.

CHASSIS. Aluminium undrilled with rein-
forced corner. Available in the following slzes:

6 x4 x 2} 4/8 each
8 x6x 2}in, 63 each
W x7x2)in. 713 each,
12x3x24in.  ........... 5/9 each
12 x5 x 3}in. 8/9 each
12 % 8 x 2}in. 8/8 each
14 %3 x 2}in. @/~ each
14 x 9 % 2}in. 12/- each
16 x 6 x 2}in. 8/8 each
16 > 10 x 2}in. | 14/- each

All are four-sidzd—ideal for ralio receivers
—amplifiers—power packs. ete.

THE NEW APEX MARK II BAND II
CONVERTER. * B.B.C. or Commercial
Programmes at the touch of a switch.
% Built in power supply for 200/250 v, A.C.
% Variuble. fine tuner and gain control.
Separate mains onfoff switch. % Robust
constructlon for mounting on top or side of
cabinet. & 8ize only 5} x3} Xx2}in. Retall
price £5/15/~ complete.

PRE-SET CONTROLS. Available wire wound
1K and 10K ohms, 2K ohms, 30K ohms.
Avai'able carbon track 50K, 100K, } Meg.,
1 Mey., 2 Meg., 20K ohms, } -Meg. ohms

Various makes and type& 150K ohms.
All one priea. 1/9 each.

TINNED COPPER WIRE—Al 4 oz Reels.
16 8 W.G. .. 218 24 BW.G. .. 3/-

18 S.W,G 217 26 B.W.G. .. 3/3

20 8.W.G. .. 2/9 28 B.W.G. .. 3/6

22 B.W.G. .. 2/10 30 8.W.G. .. 3/9

ENAMELLED COPPER WIRE—All 4
Reels.

MIDGET BATTERY ELIMINATOR. Actually
smaller than the H.T. Battery alone. Com-
plete eliminator. No batteries needed at all.
Mains Switch included in lead. Transformer
double insulated. L.T. supply stabilised,
It is most important that the unit should be
used only with LOW CONSUMPTION
receivers. (Valves DK96, DLY6. etc.) Spec-
ification: Mains input 220/240 v. 50 c.p.s.
A.C. H.T. Output 85 v. 10 m/a. L. T. output
1.3 v.125 m/a. Tml.mformer double lnau lated.
Metal case finished © rtone >’ enamel,
Supplied compiete with mains onfoft switch.
Price £2/12/6.

‘“ NORMAN  SILICONE COATED WIRE
WOUND RESISTORS. Tolerance plus or
minus 10%. Each resistor clearly marked
with resistance value and wattage, Available
In the following values: 24, 50, 68, 100,
150, 200, 250, 350, 500, 680, 1,000, 1,500,
2,000, 2,500, 3.500, 5,000, 6,800. 10,000,
Also 220 ohms. 56 watt size 1xHo. with
1}in. wirea, 1/-. 10 watt size 1% X jin. with
13in. wires, 1/3. 15 watt size 1] x jin. with
13in. wires, 1/9.

COIL FORMERS. Aladin Coil Formeis,
§in., complete with iron dust cores, 8d.
each. Alladin Coil Formers, #in., com-
plete with irou dust cores, 7d. each,
Ceramic Coil Formers, 3n. dia., lin. long,
4 ribs, 4d. each. Paxolin Cofl Formers.
Hin. dia., 2}in. long. Removed from R.A.F.
equipment and are in some cases complete
with trimmers, 3d. each. S8parc Iron Dust
Cores, for }in. and in. formers, 3d. each.

MATNS DROPPING RESISTOR3. Norman
Bilicone coited, .1 amp., 2,000 ohmas, 4/6
each. Norman Sllicone Coated. .15 amp.,
1,500 ohms, 4/@ each.. Norman Bilicone
coated, .2 smp., 1,000 ohms, 4/6 each.
Norman 8iicone coated, .3 amp., 1,000
ohms, 4/@ each. Testygear Cat. No. 1,084A,
.3 amp., 550 ohms, 4/8 each. Testgear,
Cat. No. 1084B, 2 amp. 800 ohms, 4/6
each.

RECORD PLAYER UNITS

B-S-R. MONARCH
Four speed automatic record change unit.
Plays 7in., 10in. and 12in. records auto-
matically with “ MAGIDISK " BSelector
Turn-over Plck-up. Unlt plate 12§ x 10%in.
£8/15%.

COLLARO
Model 3/544. Three speed single piayer.
Automatic stop, fitted with ** Btudio T
Plck-up. Cream ﬂnish £8/19/6
Carriage on above units

COLLARO
Four speed automatic record change unit.
A fully mixing automatic changer with
many advanced features. Unit plate
12in. x 13}in. £9/15/-.

SPECIAL PURCHASE
8in. P.M, Speaker Units with Output
Transftormer removed from equipment.

11/6 each.

A NEW and UP-TO-DATE T.R.F.

% BRAND NEW COMPONENTS

* 3 VALVES—6K?, 817, 6V8
* CONTACT COOLED RECTIFIER.

* PM SPEAKER
* AC MAINS FULLY
ISOLATED.
Circuit Diagram and Full Shopping Liat, 1/-.
Complete Klt down to last nut and bolt,
£5/10/- each. Carriage and packing 3/-.
LATEST ADDITIONS TO OUR RANGE
OF CONTRQL KNOBS
Pekalit Type 4000 Brown with
gllded centre ylﬂte dia. 1-fyin...

Pekallt Type 4010. Browu or
cream with glided centre plate,
dia. 13in. . 1/6 each

Pekalit Type 55 h
gold circie on face, dh 1fin. .. 1/6 each
1/4 each

KIT

1/8 each

Pekalit Type 5601. Brown wlt.h
gold circle on face, dia. lin.....

KNOBS ~BAKELITE
Purchase—Good Quality

Cream, l}in. diameter, spring
ﬂxmg. fluted grip.

Type JK2. Brown. 1jin. diametar
fixing, Auted grip.

Type JK3. Brown, 1}in. dlameter, spring
fixing, plain grip. (This one has white ring
on kr.ob face).

All have a small tinger flange to avoid

marking cabinets.

* OFFERED AT A FRACTION OF

ORIGINAL COST %

Price 8d, each—5/~ doz. any types.

1} Knobs (brown), fluted grip.

Grub screw fixlng ............ 6d. each
THE ‘* OSMOR ** JIFFY PUNCH

spring

Hole Retall Price
Bize Complem
TYBEIS. . $in. 6/6
fin. 78
$in. 8/9

149
THE * OSMOR " CHASSIS CUTTER
Retall Price
Hole 8ize  Completa
lin, x 1}in 19/8
fn. x 1iin. 18:/9
4in. % 1dn. 22/6
lin. x 2in. 31/8
/.. Any type.

Allen Key for Type 2 only 2/6.
For B7G and Octal No. 2. For B%A and
B8A No. 3.

BIB. WIRE STRIPPERS AND CUTTERS
The new three-in-one tool which electricians.
radio and television engineers and handymen
bhave always wunted. Btrips insulatlon
without ** nicking ** wire. Cuts wire without
leaving rough edges. Splits extruded flex.
Adjustable by a turn of a screw to most
wire and cable thicknesses. Nickel plated,
3/8 each.
MAINS NEON TESTERS

With screwdriver ends, plastlc body, 4/- each.

PUBLICATIONS

No. 134—F.M. TUNER CONSTRUCTION,
By W. J. May. * Easy to Build, Point to
Polnt Wirlng % Super High Fidelity Res-
ponse % 32 Pages % All Components for
this Circuit avajlable ex stock. 92/ each.
No. 138—HOW TO MAKE AFRIALS FOR
TV (Band 1 and 3) and V.HF. (Band 2),
Data for ali Channels. Ten different designs
for local and fringe areas. 2/@ each,

No. 100—-A COMPREHENSIVE VALVE
GUIDE. Book No. 1. B/~ each.

No. 121—A COMPREHENSIVE VALVE
GUIDE, Book No. . (Characleristics and
Base Connections.) B/~ eac

No. 103—RADIOFOLDER “A." The
Master Colour Code Index for Radio and
Television. 1/§ each,

No. 128—PRACTICAL TRANSISTORS AND
TRANSISTOR CIRCUITS. % How to Make
four Own Transistors % 48 Pages. 3/@ each.

143—A COMPREHENSIVE VALVE
GQUIDE, Book No. 3. * Internatlonal Editlon
* 1,200 Valves not previously listed are
presented. §/- each,

No. 144—VALVE'AND TELEVISION TUBE
EQUIVALENTS. % Receiving % Transmit-
ting % Industrial. 5;- cach.

No. 140-—TELEVISION SERVICING FOR
BEGINNERS. & 40 Pages of Information.
4/6 each.

No. 142—MODERN TV CIRCUITS AND
FAULT FINDING GUIDE. % Many ioterest-
ing Circuits included. 4/@ each,

No. 133—RADIQ CONTROLLED MODELS
FOR AMATEURS. % Boats % Aircraft &
Circuits, etc. 5/~ each.

MULLARD—HIGH QUALITY SOUND RE-
PRODUCTION, Includes 20 watt Amplifier,
F.M. Tuner. Pre Amplifiers, ete. 3/8 each.
G.E0.—FM. PLUS TUNER. For the
‘“ Nine One Two Plus™ 2/6 each.
G.E.0.—* NINE ONE TWO PLUS.” Detalis
of High Quality Ampllﬂer for the Home
Constructor. 4/- eac

Reprint No. 1—-THE INEXPENSWE CAR
RADIO RECEIVER. % A Cheap and
Efficient Car Radio.
Reprint No. 2—FREQUENCY MODULATION
TUNER UNITS. * Fﬂnge and Local Ares
Receptlon. 2/- eac

Reprint No, 3—THE ARGONAUT AH/FM
MW/VHF TUNER RECEIVER. 2/- eacl

Reprint No. 4—THE *¢ EAVESDROPPEB."
A r for local

station reception. 1/@ each.
Reprint Ne. 5—TV FAULT mNﬂ
Profusely with Phot

taken imm a Televisor 8creen. §/- each.
Reprint No. 8 —THE RADIQ0 AMATEUR
OPERATOR'S HANDBOOK. Essential to
the Short Wave Enthusiast. 3/~ eaci
Reprint No. 7—-RECEIVERS, PBE-SELEC-
TORS AND CONVERTORS Many interesting
Circuits for all. 2/6 each.
Reprint No. 8-——TAPE AND WIRE RECORD-
ING. Contams principles of Tape and Wire
constr 1 dctalls
of the Pumgon Tape Recorder, etc., ete.
3= each.
Reprint No. 9—RADIO CONTROL FOR
MODEL SHIPS, BOATS AND AIRCRAFT.
A Comprehensive Work on this fascinating
subject. 8/8 each.

Reprint No, 10—RADIO CONTROL MECH-
ANISMS. A Really Useful Book. 4/@ each.
Piease fnclude 4d. post single copies.
LOUDSPEAKERS by G. A. Briggs. The
Why and How of good reproduction.
“ Sound " information for the layman and

the enthusiast. 7/6 eacl
Wearite Manual of the Tape Deck. 3/§ each,

See opposite page for
our terms.

ALPHA RADIO SU

PPLY CO,,

103, LEEDS TERRACE, WINTOUN ST,

LEEDS, 7
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F.M. RECEIVER ARR.3

Frequency: 60 Mc/s. Requires only a simple conversion to B.B.C.
P.M. Transmissions.
Valve Line up: 1st RF 128G7. 2nd RF 128G7. Mixer 128G7.
Osc 12SG7. 1st IF Amp 128SG7. 2nd’ IF Amp 12SG7.
Limiter 12SG7 Det 12H6, 1st AF Amp. 12SQ7. OfP 12A6.
2—12SH7s AFC. Magic Eye 12U5G.

£6.0.0

Plus 7/6 Packing and Carriage

SIGNAL GENERATOR 600—1200 Mc/s.

Test Set 281, Ref: 10SB/6152, Operates from 230 volt 50 cycle Mains.

In case 14in. X 14in. X 12in. Fitted 11in. Dia Parabolic Aerial and Perspex

Raiome. 2.CV.90 (Mazda Osram E.1368). Oscillator in Precision Cavity.

Modulator and 6X5 Rectifier.

Suitable for 23 Centimetres and Latest B.B.C, Television 654 Mc/s.

EF.5) Band. Direct Dial reading Wide Band. A
£22.10.0

L EG1el N /00 0000 5 0060800000000 MG Gee (55
Carriage Paid

SIGNAL GENERATOR TYPE 52A.

Frequency: 6 to 52 Mc/s. Internal Power Pack 230 volt 50 ¢fs. or
80 volts 200 cfs. .
Brand new condition with 4 calibration charts in transit case, with
leads and accessories.

£10.0.0

Plus 10/- Packing and Carriage

TRANSMITTER/RECEIVER No. 19. Mk.lI

Frequency coverage 2 to 8 mc/s. for R/T. MCW. CW. Superhet
Receiver 465 kc/s. I.LF.’s BFO etc. Receiver line-up: 6K7 RF; 6K8
Mixer; Two 6K7 1.F.’s; 6B8 Det. 'Transmitter line-up: 6K8 Mixer;
VFO EF50 buffer; ADC EB34; 807 P/A. This unit incorporates a
TX/RX 229 at 241 mc/s. with a local range of 1 mile.

Valve line up: CV6. Two 6K7’s and 6V6. Also intercom. set two
valve AF amplifier 6K7 and 6V6.

As new condition and American manufacture. £3.5.0
Fullyvalved - .. ... ... ... it sJ e

RECEIVER
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 3/6 Postage

WALKIE TALKIE TRANSMITTER/
RECGEIVER TYPE 38

Frequency 7.4 to 9 Mc/s, valve 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 £3.5.0
canvas satchel 0 QLo

UNIT

‘S’ BAND PRECISION
WAVEMETER

2900 o 3150 Me/s. TEST SET
288 A.M. Ref. 10SB/6161.

Comprising exceptionally rugged
silver-plated Wavemeter Type
1665, resiliently mounted and
directly tuned by 7§in. dia. cali-
brated micrometer with 6%in.
thimble scale. Temperature cor-
rection for micrometer attached.
Resonance indicated om 100
microamp meter. Equally suitable
for laboratory using milliwatt powers or,
with loose coupling, for high powers. UR2.: connecting cable and
coupling probe supplied. Brand new in robust £15.0.0
moisture-proof case with jacking-off screws and tool. =V
Plus £1 Packing and Carrlage
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AN/APN.1. TRANSMITTER/RECEIVER

Fre/quency 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 12517 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 dynamotor and the following
valves; 3 128H7’s; 1 128]7; 1 VR, 150/30 (OD.3) and 2 12H6’s making a
total of 14 valves.in all, £1.10.0

Brand New
Plus 7/6 Packing and Carriage

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
Multipliers V.R.136 (EF54); 3
ILF. Amp, V.R.53 (E.F.39);

AGC. 6Q.7. Output 6]5; Muting
V.R.92 (EA.50); Noise Limiter
V.R.92 (EA.50); B.F.O. 6]7; Mixer V.R.136
(ER.54); De Mod. 6Q7. Normally Crystal Controlled .
but can be tuned over 95 to 150 Mc/s. Power supply required; ~40-250
volts at 80 mA. 6.3 volts at 4 amps. Size 19 x 10in. X 10in. Standard
Rack Mounting. £6 19 6
Complete with valves and circuit diagram ............ L] -

Packing and Carriage {0/- extra
TANNOY SPEAKERS

External 8-watt unit 7i-ohm impedance complete with matching
transformer.

INEW. L iseie s o R Ll L DRt £1-0-0

Plus 3/6 Packing and Carriage

MULTI-RANGE TEST METER

Ranges: 0-1.5 and 0-30 volts; 0-60 milliamps; 0-500 and 0-5,000 ohms.

Ranges can be easily extended. Readings are obtained quickly and easily

on a very open scale. Size: 2} x 32 x 37 in. 8 d

Brand new with carrylng strap ........................ s. 6d.
Plus 1f6 Post and Packing

TRANSFORMERS

HEATER TRANSFORMERS

6.3 volt, 1} amps.; brand new, 6/6, 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 24in. 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.

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 E)r 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 4in. dia. incl. cage.

per pair 12s. 6d.

Plus 3/- Post and Packing

MAINS POWER
UNITS. TYPE 234

Double smoothed 200 to 250 v.

50 cycle input. Output: 200 or

250 volts at 100 m/A 6.3 volts at 6 amps.

Vollu'neter sn:adii'lgI input and oul}aut

voltages. Size: 19in. X 10in, X 6iin.

Standard Rack Mounting. £4.10.0
Plus 10f- Packing and Carriage

NOTE: Carriage prices quoted apply only to England and Wales.

BROS. LTD.
DEPT. ‘W',

PROOP

Shop hours 9 a.m. to 6 p.m.—Thurs: 9 a.m. to | p.m.

Head Office: Telephone: LANgham 014}
Mail order enquirles: Telephone: EUSton 8812

52 TOTTENHAM COURT ROAD, LONDON, W.1

OPEN ALL DAY SATURDAY
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Call at PROOPS for personal attention & satisfaction
WALK AROUND AND INSPECT THE THOUSANDS OF ITEMS WHICH ARE

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 speclally 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 12s. 6d
and receiver with full instructions .................. S. od.
Plus 2/- Packing and Carriage

MAINS CHANGING TRANSFORMER

(Admiraity Pattern) 230/100-110-130V. Separate primary and secondary

with earthed screen winding between. Totally enclosed in 7 in. X 6in. X

8in. black steel case with detachable lid exposing terminal block and

tapping link, Secondary very conservatively rated at 0.44 amps. (core

size 3 sq. in.). Tested to 2,000V. Weight 19 Ib. £1.0.0
Each a0

including Postage and Packing

PETROL ELECTRIC CHARGING SET

12/18 volts, 80 watt, Ideal battery charging unit or for Field Days.
Size: 14%in. X 73in. Weight 46lb. .

Brand New, with complete set of running spares and Canvas cover,

1.10.0

Plus 10/- Packiny and Carriage

BINOCULAR TYPE INFRA RED
VIEWING EQUIPMENT

Complete with EHT supply operating from 6 or 12 volt D.C., Originally
designed for night driving. Complete with cleaning fluids and canvas
carrying cases, £3 10.0
Packed in transit cases .............oiiiiiiiiiiiann, . a
Carriage 7/6

ROOM THERMOSTATS

Made by well-known manufacturer. 15 amp, 0/250 V, a.c. Temperature
cange 50° to 80°F. Brand new, in cream finish, with installation

NSIUCLIONS ... .iiveeniiiiivonerunnonnnn 153_ Od.
Plus 2/- Packing and Carriage

AN/APN.1 TRANSDUCER

This Unit consists of Magnet and Coil which
is attached to an aluminium diaphragm sus-
pended freely and perforated to prevent air
ping. Mounted on a Ceramic cover
which sits over the diaphragm is a form of
2-gang capacitor which has a swing from
10-50 pF.
The above unit is used as part of Wobbulator
described on page 252 of the June 1956 ¢ Wire-
less World.” 7s. 6d.

Post Paid

RECEIVER
TYPE R.1132A

Frequency 100-120 Mc/s. 11
Valve ‘Superhet. Valve line-
up: RF. Amp. VR.65; Fre-
quency Changer VR.65; Local
Oscillator VR.66; Stabilizer
VS8.70;, 1.F. Amplifiers V.R.
533 B.F.0. V.R53; Detec-
tor V.R.54; A.F. Amplifier
Output V.R:37 (6]5).  Switchable
A.V.C, and A.G.C. Variable B.F.O. Circuit
diagram supplied with each unit. Easily con- ! -
verted to receive Wrotham band with no alteration to wiring.
Conversion instructions available to each purchaser. Size 19%in. X
10in. x 10in. £3.7.6
Standard Rack Mounting ..........covvuiiiii es «of .
Packing and Carriage 10/~ extra

RADIO ALTIMETER

5mA panel mounting meter, 3in. dia., 8in.
circular scale. Large magnet. Scale easily
removable, leaving finished faceplate for
recalibration. Basis for sensitive portable
muitimeter. Brand New. Boxed. 7s. 6d.

Post Free

NOT SHOWN IN OUR ADVERTISEMENTS !

s

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., and those monitor-
ing_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 alternatve fixed coupling loop input provides facilities
for use as a signal generator. Plug-in ‘‘ Telescopic Probe Antenna.”
6]J6 detector and Monitor amplifier, 2-600 ohm phone jacks for modu-
lated signals, Panel output terminals for metering 6]J6 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
circttit descriptions, diagrams and suggested modifications Etc.

ANTENNA RELAY UNIT

U.S. manufacture, contalning change-over
relay, 23in. panel ing meter (; -
ing aerial current) with separate thermo-
couple. Meter movement 2 mA, basic
contained in metal case 3} X 4} X 3in.
with ceramic stand off terminals.

12s. 6d.

Post Paid

12s. 6d.

MORSE KEYS
B, 2. Bl 2s. 6d.
Post Paid

LLF. AMPLIFIER UNIT
460 kc/s. with IT4. Brand New and Boxed.

Fully Screened in plug-in Box. Size 2}in. X
lin. X 4}in. With circuit
10s. 0d.

Plus |/~ Postage and Packing

THROAT MICROPHONES
T8.30.

Including socket .............. 3s. 0d.

Post Paid

CRYSTAL MIKE INSERTS Each .......... 4;s. ?d.
ost Paid

ELECTRIC
TIME SWITCH

Beautifully made clockwork mecha-
nism automatically wound by 6 volt
Solenoid. The time 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.

Post Paid
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MULLARD “3 —3"”

An ideal compaujon unit to the JASON
Tuner. A really first-class 3-valve 3-watt
Amplifier giving Hi-Fi quality at & reason-
able cost. Mullard’s latest cirouit. Valve
line-up: EF86, EL84, EZ80, H/duiy mains
trans. giving extra HT and LT for Tuner
Untt addition.

Variable treble ont and bass boost controls,
sensitivity 100 MV for 3-watt ooiput.
Frequenoy response + or — 1db, 40 ¢/s
to 25 kofs.

Complete amplifier wired and tested with
quality sectionalised output transtormer to
dullard speoidcation (less speaker) £8

Jarr. and ins. 4/6.

Wired rower O/Put Socket with Additional Smoothing 10/6 extra.

JASON F.M. TUNER UNIT 87-105 me/s

F.M. TUNER-UNIT (87 mo/s—105 mo/s)
by Jason. As dercribed in Radio Construe-
tor. Designer Approved KIt of parts to
build this modern hixhly anccessful unit,
drilled chassis and superior type dial as
llustrated. Cnils. cans and all quality
components, ate. for only 5 gns., pnst free.
Bet of 4 spec. EF91 or equiv valves 30/-,
post free. Ninstrated handbook with fuil
details. 2=, post free. Free with Kit
48-hr. Alignment 8ervice 7/ and 2/- p.4 p.

ELECTROLYTICS ALL TYPES NEW STOCK | SPEdA‘sEg:R g}},E;I‘ —BlExpn;daed l2Br(énze
an met x 8ln.. 2/ X 8in.,
TUBULAR CAN TYPES |3

12x12in.  4/8: 12x16la., 6/
25/25v..50'12v, 1/9 | 8+8/450 v... 4/6 | 24x12in.. 9/-, etc. Any preferred size
50/50v.4/500v, 2/~ | 8+16/450 v... 5= | cut.

100/250 .. 1/9 | 8+16/500 v... §/6 | TYGAN FRET (Murphy pattern). 12in.x
oo 23 igne,ggg : g:ﬂ 12in., 2/-:12 % 1810, 3/-: 12 x 241n., §/-, etc.
8/500 v.. 2/9 | 16+16+8/350v.5/6 | NEW AL
it 4/6 | 32+32/350 v. 5/6 | BOXED VALVES GUARANTEED
84167450 5/~ 32432275 v. 4/6 ma.lmvls EABC809/6 | EZ80 8/
16/450 v..... 3/6 | 50+50/350 v. B8/8 | 185,1847/6 | EBO1 6/6 | MU13 9/
16-+16/450 v. 5/I§ | 60/350 v..... B/6 354 3v4 s/- EBC41 9ig | PCCB4_10/6
32/350 44- 80 +250/275v. 12/6 9/8 | ECC83 10/6 | PCF30 10/6
32/500 Bl= 84 +120/275v. 11/6 6AT6 88 | ECcss 19/ | PCP32 10/6
32+432/350 v. 5/@ 100 +2001275v 126 | 6K7 6.8 | ECF80 12/6 | PCL83 12/6
32+432/450 v, 6/6 ! 100270 v.. .. 616 gg; g/ﬂ g&l;m /8 | PL82 10/~
ANSISTOR TYPES. 2 ol R aR0/B |1 23116
BB ov 16 G, 0. teun, V. et | 7 gl powanyorg | by g
s2uF. 1{V., 318 6X4  7/6 | EF41 10/6 | PYS2 §/§
CONDENSERS.—Mica, Silver Mica. All prel | 6X5 /6 | EFR0 10/6 | PY83 10/6
values. 3 pf. to 1,000 p!., 6d. each. Ditto | 7C5 /- | EF88 /6 | U22 8/6
ceramics 9d. each. Tubulars, 450 v. Hunts | 7Y4 8/6 | EF91 /8 | UBC41 9/g
snd T.CO. 001 mfd-01 and .1/350 v. | DAFOS O~ | EM8S 11/8 | gemesy
0d. each. ,02-1/500 v.. 1/- each. .25 Hunts, [ DF98 /e | EL41 10/ 0/6
/6. 5 Hants. 1/9." 001 wid. 6kv., 5:6. | DK96 9/~ | ELS¢ lis6 | UF4l 10~
001 wfd. 20kv.. DL9s  gi- | EY5l 10/ | UL41 10/6
38L6  10/6 | EZ40 /6 | UY41 8/6

CLOSE TOLERANUE CONDENSERS §/Mijca.
10% Type, 5pl.—500 pt., each 1/-: 600 pf.—
5000 pf., each 1/3. 1% Type, 1.6 pf.—
50 pt. (TOL 1 pf), 1/9; 66 pl. —500 pf., each
1/9; 575 pf.—5.000 pf., each @/-.

RESISTORS.—Pref. val. 10 chms 103 ohms,

SPECIAL PRICE PER SET
1R5, 1T4, 185, 184 ornss4 or 3V4 27/6
L98

DK 96, DF96, DAF96,

6K8, 8K7, 8Q7, 6V6, 5Z4 or 6X5.

TRANSISTORS. Mfrs.

...... 35/~
35/-
surplus PNP June-

tion type. Audio Type, RO0 kejs 250 mW

CARBON WIRE-WOUND 9/6: R.F. and L.0. Mixer Typs, 2.5 Mc/s.
%0% ?dm' 1* W-.%g.; 5 w.}‘za ohma—i;l} 19/8. Al tested and guaranteed.
4w, 5d.; 1w, 6d.; | 10 w. 210,000 6
swgs w/lonms 2 | Vol.Controls| 80 2un coax
% Type, k w.. §d.; . 16,000— Log. ratlos. 10,000
5% Tyme,d w. 1o | ° ™ LIRO0h— LB g vy b e "ANDA“D iin.
1% Hi-S8tab.dw. 2/= | 10 &, J ohma 2/3 | Long spindies, L yr. ?l:;'lnlated Pgm‘e
WIRE WOUXD | 3 w, LAB. COLVERN, ’é‘:{}:‘;’;‘ﬁm‘”d“"‘ A" ONLY
Pre-set Min. T.V. | ofo.8tandard 8ize Pots | No. 8w. 3/ 8.P. 8d. vd
Type Knurled Blot- | 24in. 8pindle. High | 8w., 4/-. D.P. 8w, - y .
ted Knob. Grade. Al Values, | 4/9- Libear Ratio, | SPECIAL—Semi-alr
values 25 ohms to{ 150 onms to 650 K 10,0000hms—2Meg- | spaced  polythene.
30 K., 3/= ea. 50 K. . 100 . | ohma. Lees switch, | 80 ohms Coax. in.
4/-. Ditto, Carbon 5/8, 100 K., 6/6. 3/~ each. Coax plugs | dia. Standard core.
Track. 50 K. to | W/W EXT.SPEAKER | }/2. Coax sockets, | Losses cut. d. vd.
2 Meg., 3/-. CONTROL, 10@. 3/-. | 1/-. Couplers 1/3. | 50% 9 ¥
Outlet boxes, 4/8. [DLAL BAND 3.

SCOTCH BOY, EMITAPE, etec., 1,200it.
27/-. Long aying. 1,800ft. recls, 45/=.
Reels only, 3in. 3/-, 5in. 3/8, 7in. 4/3.

SENTERCEL RECTIFIERS, E.H.T. Type.
Fly-Back Voltages. K3/25 2 kV., 5/-; K3/40
3,2 kV. 6/9; K3/43 3.6 kV. 7/3; Ka/50 4 kV.,
7/9; K3/100 8 kV. 13/6. etc. MAINS
TYPES.—EMI 125 v. 60 mA., 4/9; RM2
125 v. 100 mA. 5/6; BM3 125 v. 120 mA.,
7/6; RM4 230 v. 250 mA., 16/-; RM4B type
370 mA., 17/6: KM5 250 v. 300 mA., 21/e.

TRIMMERS, Ceramic, 4 pf.—70 pf., 9d.}

100 pf.; 150 of., 1/3;
1/9. murs Bechiv
or 8 to 30 pi..

Elac. 17/6: S}in.

Rola 16/6: 8in. Elac.
maps _ Elliptical 18/
10in. R and A

250 pt.. 1/6. 800 pf.
s Type—2 to 8 pt-

1/- each.

LOUDSPEAKER.—PM.
Goodmans 18/6; bi

3 ohme, 2Hn

18/6: 7x 4in. Good
6; 8in. Rola 20/~

25/~: 10in. WB-HF1012.

§3/9; 12in. Plessey 5 ohm with 6 X 4in.

Tweeter and Cross

Over Filter, 97/6.

TRS RADIO COMPONENT SPECIALISTS
10 BRIGSTOCK RD., THORNTON HEATH, SURREY

Phone: THO 2188. Hours 9 a.m.—6 p
Wed. Opzn all day Saturday.
HEATH STATION

| p
By THORNTON

TRANSFORMER & COIL/WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS

Terms: C.W.0. ol

r 0.0.D. Kindly make cbeqnes, P.0.s, eto., payable to T.R.8. Post and

Packing up to }lb. 7d., 1b. 1/1, 3ib. 1/, 51b. 2/-, 10lb, 2/8. Bargain Lists 34

HIGH QUALITY TAPE RECORDING
EQUIPMENT

OUR RANGE OF TAPE DESKS

Model 5D (Taking up to 104in. reels)
Model 5CL o w o ow 9ine
Model 5CS N w o 2in.
Model 58 w e w Tine

All with two specds, 33 and 7§ i.p.s. Three half track hcads Three
heavy duty motors.
Desks also available fitted with stereophonic heads suitable for playing

back E.M.I. ** Stereosonic '’ tapes.
OUR RANGE OF MAGNETIC HEADS
HALF TRACK
Standard (.970in. dia.) Type 6RP Super Rec/Play
Type S5RP Rec/Play
Type SR Record
Type TSE Erase
Type M6RP Suner Rec/Play
Type M5R Record
Type M5E Erase
Typo 6RPF Super Rec/Play
Type SRPF Rez/Play
Type SRF Record
Type SEF Erase
All the above heads are high impedance but low impedance heads can
be wound at extra cost.

Two types of fixing stem available.
AMPLIFIERS

Our type 10 Record/play amplifiers have an overall frequency response
of 30—15,000 cycles within 4 db. unwelghted. Details on application,

Send for lists. Private and Trade supplied.

BRADMATIC LIMITED

STATION ROAD ASTON BIRMINGHAM /
Phone: EAST 2881-2 Grams: Bradmatic, Birminghom

Miniacure (15 mm. dia.)

FULL TRACK (.970 dia.}

Screening Cans available.

EYELETTING
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,
fabrlcs, etc. The deep
throat, hxgh vertical gap
and projecting base make
this machine adaptable for eyeletting radlo chassls, cylindrical
shells, spinnings, mouldings, etc.

We manufacture a very full range of hand and automatic Eyeletting and
Piercing Machines. Write for illustrated brachure to Dept. W.W,

HUNTON LIMITED
PHOENIX WORKS, 114-116 EUSTON RD., LONDON, W.l
Tel.: EVUSton 1477 (3 lines) Grams ¢ Untonexh, London
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EARLY WARNING AMERICAN

Frequency: 392-408 mc/s.

FIELD RADAR EQUIPMENT AN-TPS2

Range approx. 80 miles.

The complete equipment is packed in eleven cases as follows:

In lightweight fibre carrying case.

CASE No. 5. Netc weight 68 Ib.
Interconnect!ing Cables.

Test Meter (Multi-Range Meter).
Spare Valves.

All in lightweight fibre carrying case.

CASE No. 6. Nett weight 75 Ib.
Base for Engine and Alternator.
Alternator Spares.

Spares for Transmitter and Receiver.
All in lightweight fibre carrying case.

Single Cylinder
4-stroke Air.
cooled Petro|

. 2,500 RP.M,

CASE No. 8. Nett weight 80 (b,
Interconnecting Cables.

Spares for Transmitter and Receiver.
All in hghtweight fibre carrylng case.

CASE No.3. Nett weight 75 Ib.
Alternator, 600 W, 115 V, 400 ¢/s single-
phase, at 8,000 R.P.M,

Base Assy. for Engine and Alternator.
Tilting Stand for Receiver-indicator.
Canvas Tent 7ft. high x 6ft. square.
Engine Spare Parus.

All in lightweight fibre carrylng case.

CASE No. |
Transn'_litter T25/TPS- CASE No. 2. Receiver-Indicator R36/TPS2, in light-
2, in lightweight fibre weizht fibre c. i
carrying  case. Rece weight fibre carrying case. Nett weight 85 Ib.
weight 80 Ib. a
R.F. Oscillator, two Oscillator 6SN7GT; Ist Clipper 6H6; 2nd Clipper 65L7GT;
Valves ............ 53A 3rd Clipper 65N7GT; Sweep Amplifier 6SN7GT; C.R-
Re\:;e:ver Cut-out, one indicator 5CPl; Intensifier 6SN7GT; Multi-vibrator
Dupalev:er'.uc;'r;'em\'/'alv?u 6SN7GT; Transm. Synchroniser 6AG7; Video Amplifier
532A 6AC7; Power Amplifier—two 6B4G; H.V. Rectifier
Pulse Driver, one Valve 5U4G; H.V. Amplifier 3B24; Grid Bias Amplifier 65Q7;
Pulser, one Vaive 877|.§/; Voltage Regulator VR105-30; !st and 2nd RF Amplifiers—
H.V. i.{ectiﬂer, S two GL446A; Oscillator—955; Converter—95S; Ist, 2nd,
Valves  ........ 3824 3rd and 4th I.F. Amplifiers—6AC7; Detector éH6; Video
L.V. Rectifier, one Valve Amplifier 6SJ7.
3B24
CASE No. 4. Nett weight 85 [b. CASE No. 7. Nett wei 5
Spare Petrol Engine. ¢ Engisne. ?ilencer ane;‘Drie\lrigr?gt giltlb N gl0 Sndji L
Tool Kit. Complete Hand Rotatable Aerial.

Total height, 16ft. Weight, 260 Ib.

Engine, develo. L2
ping 2.3 H.P. a¢ \"m\ ~? ——
e
& E-‘
LT TN
A ™~

TOTAL PRICE OF COMPLETE INSTALLATION AS DESCRIBED

BRAND NEW, IN ORIGINAL PACKING CASES, Ex Warehouse

£130.0.0

THE FOLLOWING ARE ALSO AVAILABLE SEPARATELY:
CASE No. I, containing Transmitter T25/TPS-2.........cccceiennnnne.

CASE No. 2, containing Receiverjindicator R36/TPS-2...
ENGINE ONLY ...........

ENGINE with baseplate, silencer, driving belt and spares........:
COMPLETE POWER UNIT, comprising Engine and Alternator
mounted on common base, silencer, and spares for engine and

alternator ....................
CANVAS TENT, 7ft. peak x 6ft. square ........
AERIAL ASSEMBLY (Cases Nos. 9, 10 and 11)
3B24, 5U4G, 6AC7, 6AG7, 6B4G, 6H6, 6S)7, 65L7,

VALVES:

6SN7GT, 65Q7, 53A, 532A, 7158, 829A, 955, GL446A, VR105-30..

C.R. TUBES: 5CPI.

£15 0 0 Carriagefl 10 O
£25 0 0 Carriagefl 10 0
£13 10 0 Carriagefl 0 0
£17 10 0 Carriage£l 10 0
£19 10 0 Carriage2 0 0

0 Carriage€l 0 0

0 Carriage£2 0 0

Further particulars and prices on application

Z & I AERO SERVICES LTD,

14, South Wharf Road, London,

Telephone AMBassador 0151/2

W.2
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BRAND NEW

30,000

MICRO
SWITCHES

BR
E S ( METAL BODY Y UNIVERSAL )
A.M. Re 56/5098

Compare this remarkable almost half-price offer with manufacturers’ prices.

Special quotations to manufacturers for large quantities.

HATTER & DAVIS (RELAYS) LTD., 126 Kensal Road, London, W.10. phone: LADbroke 0665/4640

NOW ONLY

PER

78/- DOZ

(min, quantity)

» RADIO and TV ENGINEERING
» RADIO and TV SERVICING
» ENGINEERING MATHEMATICS
» PRODUCTION ENGINEERING
» ELECTRONICS - MANAGEMENT

P Examination Courses for: Brit. I.R.E., C. & G. Telecom-
munications, R.T.E.B. Certificate Society of Engineers,
Brit. Inst. of Management.

D> PRACTICAL RAD!O COURSE.
A course in radio, electronic and electrical theory,
You build a T.R.F, and a 5-valve superhet radio receiver,
signal generator and multi-tester.
You learn at home in your own time, under expert
tuition. Moderate fees include alt books,

POST THIS COUPON TODAY for FREE book on careers In Radios

etc., and ull details Syt foatay #he 1.CS. Wa//./

lot 1.C.8. Courses.
e

5' INTERNATIONAL CORRESPONDENCE SCHOOLS I
Dept, 223L, International Buildings, Kingsway, London, W.0.2. I

-
>
3
©
-

{Biock letters, pleass)
Address

Occupation

INTERNATIONAL CORRESPONDENCE SCHOOLS

TEGHNICAL TRADING CO.

2 2 American Bendix transcelver 100-130Mc/s, easlly convertible 2 metres

Beautifully finished, less only valves 29/-, carr. 8/-; with all valves
Im‘luding two 832, £3/10/-. JASON F.M. TUNERS awmembled, tested, valved, £6/15/-;
SELEKIUM RECTS, 250 V. 280 mA., 12/6, 230 V. 80 maA, 5/-.

GORLA F M KITS Consisting complete ** Tuning Heart ™ (RF/

«i¥ie mixer chassis with 1st LF.), requiring only
ECC85 valve. Also 3nd LF. and Srd LF. (Discriminator) Tranaformers with added
485 ke. A.M. windings, latest German types, with fullest instructions, £3/15/-,

GERMANIUM CRYSTAL DIODES, famous make, tested, 9d. p. & p. 3d., 8/- doz.; MAR-
CONI TFS17F SIGNAL GENERATORS, £12/10/-. TFSBOG original transit cases,
£12/10/-, B.S.R. LO50A L.F. Sig. Gens,, tested, £12/10/-. }IN. ALLADIN COILS,
screened, slugged, 1}in. high, 6/~ doz. 150 mA. ’526-0-525 v. TRANSFORMERS with
6.8 v, 8a., 5v.8 a.. 230 v, primary, 25/-. 10 H, 150 mA. L.F. chokes to maich, §/-.
1 mA. METERS, Canadian, 2in. scale, 17/8. 1st Grade, 3}in. scale, £2/10/-. COLLINS T.C.S.
RECEIVERS, 1.5-12 Mo/s., complete, £3. T.0.8. Transmitters, £7/10/.

TRANSISTORS ! gﬁ::tl;f&.RED SPOT (up to 800 kefs). 8/6
TRANSISTORS ! g“l';r:‘rg:eEdWHlTE SPOT (up to 2.5 Me/s.) 14116

POWER PACKS, 230 v. A.C. supply, two separate adjustable outputs, each 375, 550 or
620 v., 200/250 mA., double smoothed. Also 6.8 v. 5 a. Top quality, ssaled transit cases,
less valves, £6, or with four 5U4G valves, £7. NIFE BATTERIES, 45 a.h., unused, sealed
bungs 9 cell, £4. 10 cell £4/8/- or £7/10/= per pair (24 volts).

13-CHANNEL
CONVERTERS @ ol Sakeile lebine /o™ e

As ahove with mains power pack, continuous tuning Channels 8-13, de Luxe nodel
(listed £10/17/6), hamnmered gold finish, no alteration to receiver, £6/10/-.

structions, makers’ sealed cases, no oxtra

Unrepeatable opportunity, complete in-
' coils required, easily adapted most sets,

12-VOLT 3-4 AMPS. RECTIFIFRS, full wave, §/8 to £5 doz. Cossor Wobbulators,
£0/10/-. Mullard Capacity/Resistance Bridges, £4/19/-.

ET4336 6569- Amlﬂ 1|:x:v uigﬁlgﬁ}fmtgﬂﬁ to callers on]y, for 230 v. £25

GUARANTEED RADIO VALVES, BOXED, 24—HOUB SEBVWE

8U4G 8/8 | 676 bl- 12A07 = BCC31 9/- | EF9l 8/
EBA6 6/8 | 618 8/- | 128BK7 5/ | ECCR2 = BYs1 14/-
6BH6 8/9 | 68N7GT 9 | 2LAGT §/ ECL80 8/8 | N78 11/
6C4 4/9 | 8V6GT /= EB34 1 EF30 /i 8Pl 2/8
875G 3= 6X4 /e EBO33 7/~ | EF80 H

SEND $.A.E. FOR SPECIAL LIST (‘i

all valves
Al ttemns tess 5% and post free for a dozen or more.
Postage 1/3 in £1 (1/9 in £l Bpeakera/Traps.). Min, 6d No C.0.D.
100 TELEVISION SET BARGAINS TO CALLERS AT:—
350/352, FRATTON ROAD, PORTSMOUTH
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TELEVISION TUBES

)

-

12 MONTHS’
GUARANTEE
14" £5.10.0

RECTANGULAR
T.V. TUBES
17" £7.10.0

4

(USED)
6 months’ full replacement, 6 months' progressive. Made possible by the high quality of our tubes. Ins. carr. 15/6. Special offer of I4in., 15in., 16in. round
T.V. Tubes, £5. Convert your 9in., 10in., I2in. to these larger sizes. Derails on how to ** Do-it-Yourself '* in our FREE catalogue. 12in. T.V. TUBES £6.
3 months’ guarantee on all round tubes. 15/6 ins. carr, on all tubes. T.V. Tubes with burns £1. including carriage. Perfact Picture. Please enquire for
types and sizes required.

£19.19.6

With 5 valves £21/19/6. With all valves £25/19/6.
Valve line-up (5 valves) 6SN7G, 6Vé, EY51, 2-6D2s.
Others: EL4!, EL38, 7-6fls. Chassis size 114in. x
I4%in. x Ilin. Ins, carr. 25/6 (incl. tube). Turrec
Tuner 50/- extra. State B.B.C. channels (and 1.T.A.
if turret tuner required).

17" T.V. CHASSIS

Latest improved circuits. Higher E.H.T. (brilliant
picture). Improved sensitivity (fer greater range).
Chassis easily adapted to any cabiner. 17in. rectangular
tube on adapted, reconditioned chassis. All channels.
12 months' guarantee on tube, 3 months’ guarantee
on valves and chassis. Less valyes.

14" T.V. CHASSIS, TUBE & SPEAKER £13.19.6

As above with I4in. round tube. Less valves. Guaranteed 3 months. With 5 valves, £15/19/6. With all valves, £19/19/6. Ins. carr. 25/- incl. tube. Turret
Tuner 50/- extra.

DENCO RADIOGRAM
HOME RADIO 79/6 CHASSIS 97/6

3 and 4 waveband turret tuned. Superhet,
5 valve (o.ctal), superhet. 3.wave— A.C. chassis, with &in, or 8in. speaker? Size:
band receiver. A.C./D.C. Universal {84in, x I0in, x I2in. Valve line-up: CCH35,
mains can be adapted for gram.{EF39, EBC33, CL33, and CY3l. (CIC or
P.U. In wooden cabinet. I84in.|dropper.) Ins. carr. 7/6.

x 114in. x 8%in. Ins. carr. 7/6. SUPER CHASS|S 99/6

S-valve superhet chassis including an 8in.
speaker, 4 control knobs (Tone, Volume,
Tuning, W.C. switch); 4 waveband, with
position for gram. P.U. and for extension
speaker. A.C. P. & P. 5/6.

ELECTRIC CONVECTOR HEATER
99/6

Cleaner, cheaper, safer than paraffin. A.C./D.C.
Switched for | or 2 kjwatts. llluminated grille. 200-
250 volts. Ins carr. 10/6.

ELECTRIC FIRES, 17/6. Hammered finish, A.C./
'D.C. 200-250 volt. 1 k/watt. Post 3/6.

CAR AERIALS, 6/9. Whip antennae, 50in. long,
cotlapsing to |lin., one hole fixing. Post I/-.
BEAUTIFUL EXTENSION SPEAKER 29/9

=y Complete fitted with 8in P.M, Speaker ‘‘ W.B."
] or ‘“Goodmans '’ of the highest quality. Standard

CONSTRUCTOR CHASSIS UNITS

SOUND AND VISION STRIP, 25/6. Tested, working, compiete less
valves, |.F.s 16-19,5 mcfs. P, & P. 2/6. Drawing 2/6 or FREE with order.
POWER PACK, 29/6. 7-9 KV. R.F. EHT unit included. Smoothed H.T.
350 volt at 250 mA. Tested working, less valves, drawing 2/6 or FREE with
order. |Ins, carr. 5/-,

TIME BASE, 15/6. Tested working. Incl. focus unit, etc. Less valves.
P. & P. 3/6.

HEADPHONES |/?

” matching to any receiver. (2-5 ohms.) Flex and Single earphone and headband. C-LR type. Ideal for
switch included. Unrepeatable.at this price. Money crystal sets, extension on radio, etc. P. & P. I3,
%jﬂ' refunded if not completely satisfied. Ins. carr. 3/6.

8in. P.M. SPEAKERS, 8/9. Let the lady of the house listen to that Radio
orT.V. pﬁnmma, Ct;m{alete with O.P. trans., 10/-. P. &P.2/8 MIDGET EVER-READY BATRYMAX 9d.

P.M. SPEAKERS, 12/9. Elac. or Goodmans. High quality. " 2.5 ohms. | « B *' type battery, 224 volt. No. BIS5. Ideal for Midget or
Complett iR LY L P8R 2/3. Personal Radio. Hearing Aid or Photography Flash. Size:
SELF FEED SOLDERING 19/6 4in. x 2in, Post 3d. 6 for 4/-, post 6d. |2 for 7/6, post 9d.

6-12 volt, 100-125 volt. Made for the American -
Boxed VALVES /s

market, Car battery or mains. Export
quality. Complete in light carrying case.

PEN46 6/9 | 6LI19 8/9 | 6H6M  1/9 [ 12AU7 5/9 | ECC8] 8/9
277 7/9 | 1S5 4/9 | SP41 3/6| 12BE6  6/9 | ECH42 8/9

Reel of solder and spare parts, P. & P. 3/6.
A few of the above in 6-12 volt, 200-240 volt,

L g Bl B ner oo
ELSI 9 | 4D1 8
MAINS TRANSFORMERS PEN45  6/9 | 6B8 39 |77 3/9 | sPsl 3/9 | EF9I 79

39(| 11 e/9|e6Fi2  7/9(8D2 39 |EB34  1/9|EF37 49

350-0-350 v. 80 m/a., 4 v.-4 v. heaters, 200-250 v. Prim.
2/9 11 X66 3/9 1 6D2 6/9 18D3 7/9 ) EB9I 6/9 | EF36 5/9

350-0-350 v. 80 m/a., |12 v.-4 v, heaters, 200-250 v. Prim.

L. 280-0-280 v. 80 m/fa., 6 v.-4 v. 200-250 v. Prim. ....ccccovviiiinniiniin 5/9 -
{Brap through, mal shreudod ), Allabove 213 pos , o) | EEE e SRR AN 3/9 cach. e
42?‘.08:4}52“6“ 250 m/a., 5 v. 6 a.<6.3, 6 a., 200-250 screened primary, s o 78 l D§ | AT
X TRA/NSFORMERS, 1/3. Standard size (25 ohms.). Post Ij-. 20 for Barrettors 301 and 302 also at 3/9 each.
£l. P. & P. on 20, 5/6. SIMULATOR UNITS, 19/6. Complete with valves. Telescapic_ serial.
T.V, AERIALS, 25/6. For all L.T.A. and £,M. channels. For outdoor or loft. [ Instruction bookiet FREE with each order. Ideal for Walkie Talkie con-
3 aJement, at half their original cost. P. & P. 2/6. version, Test set [72A. Ex-W.D. P, & P. 4/6.

'SEND FOR FREE 1958 CATALOGUE TERMS AVAILABLE |{|VERPOOL ST. - MANOR PARK STN. - 10 MINS.

DUKE & CO. (orerr. 6, 621-3, ROMFORD ROAD, MANOR PARK, E.i2 l TEL.: ILF. 6001-3.
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RELAYS P.O. TYPE 3000.

BUILT TO YOUR SPECIFICATION
QUICK DELIVERY KEEN PRICES
CONTACTS UPTO8GCHANGE OVER

RELAYS—HIGH SPEED. Minla.
ture, sealed. 1700+ 1700Q). 25/
cach. Post 1/3.

KEY SWITCHES

PROMPT DELIVERY ALL TYPES
UP TO 4co/6co [

WAVEMETER. With all leads and spares. 180220 M/cs. This fine unit
contains a 2}in. milliameter 1FSD, 38 valves, pilot lamp, switch and other
useful parts. The case 9x 89X 12‘m with hinged lid is adaptable for many
purposes BARGAIN PRICE 50/-. Carriage 7/6.

SIGNAL GENERATOR. Type 52a. 4 bands from 6 to 52 Megacycles in-
clusive. 230 volt. Complete with ail leads, etc. Brand new in transit case.
£10. Carriage 7/6.

METERS GUARANTEED

F.S.D. Size Type Price

100 Microamps Ziin. MC/FR 50/-
25 3lin. MC/FR 55/-

500 o 2in. MC/FS 27/6
500 o 2}in, MC/FR 37/6
1 Milliamps  2in.  MGC/FS  27/6
1 o 24ln, MC/FR 35/-
5 o 2in. MGC/FR 17/6
30 @ Ziin. MG/FR 12/6
100 = 2iin. MC/FR 12/6
200 0 2}in. MC/FR 12/6 )
300 2iin. MC/FR 12/6 CROSS POINTER METERS. With

25 Amperes 2}in. MUFR /6 2 separate 100 microamp move-

50-0-50 Amp. 2in. MG/FS 12/6 ments. Brand new. 22/6. Post
20 Volts ain. - MC/FS }ggg 2/-.

48", i CIRGUIT TESTER in case. Meter
. A5 S m-/‘;: Z- 50 milliamps. 17/6. Post 2/o.

300 A.C. 6in 150/

AVO TEsT BRIDGES 220/240 volt A.C. Measures capacities from § pf
to 50 mfd and resistances from 5 ohms to 50 megohms Valve voltmeter
rare (.1 to 15 volts, and condenser leakage test. BRAND NEW. Ful
working instructions supplied with instrument. £8/19/6. Post 3/=.
TEST SETS incorporating a Wheatstone Bridge, galvanometer. Brand new,
in case, 50/-. Post 3/6.

CELL 'I'ESTING VOLTMETERS. 3.0-3. In leather case with prods. A
first-quality moving-coil meter. 25(=. Post 2/=.

WEE MEGGER in leather case. Brand new. 500 volts. £12/10/-.
ELECTRIC MOTORS. 200/250 volt, self-starting, 1 r.p.m., 35/-. Post 1/6.
BRIDGE MEGGER TESTERS. 1 000 volts. 100 Megohms. Complete with
the Evershed Resist Box. Ab y brand new and unused, in maker’s
original packing. £75. Less ‘than half prlce

TELEPHONES—SOUKD POWERED—NO BATTERIES REQUIRED.
Just connect with twin flex for clear speech. Transmitter/receiver units.
4/6 each. Twin flex 44d. yard. Post 1/-.

If 2 nnits are connected in series and one used for speaking and one for
bistening, perfect 2-way conversation can be made.

TELEPHOPNE SETS. For perfect communication between 2 or more posi-
tions. Wall Type, one pair of units, £5. Batteries 5/6. Twin wire 5d. yard.
Desk Type, now available, latest modern style. Two complete units ready
for use, £8/17/6. Wire 5d. per yard. Post 3/6.

ROOM THERMOSTAT. Adjustable between 45 and 76 deg. Far., 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 36/=. Post 2/-.
HEATING ELEMENTS. Flat enclosed type. 230 volt 500 watt.
chromalox.” 10x1iin. 7/6. Post 1/6.

CHARGING REGTIFIERS. 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 bakelite screw-on cover. 2 contact- P
Ideat for amplifiers, etc., 2/6 each, 24/- doz., £9 per 100. - -
AIR BLOWERS. 230 volt A.C. .67 h.p. 15in. fan, 6in. out]ct. Brand new.
£26. Camiage in England 20/-.

‘ Bray

GEARED MOTORS for the model maker,
small and very ‘powerful. 12{24 volt D.C.,
4/8 r.p.m., 35/-, post 2/8. WIill work from
230 volt A.C. mains with our transformer and
E rectifier 17/- extra.

PORTABLE BLOWERS. 200/250 v. A.C./D.C., 300 watts with switch and
leads, 1%in. outlet. £5. Post 38/6.
VOLTAGE REGULATORS. Input 230 v. A.C, 21 amp. Output 57.5 v. to
228 in 16 steps with current limiting reactor. £I2IIOI— each, carriage 10/-.
RACKS-—POST OFFICE STANDARD. 6ft. high with U'-channel sides
drilled for 19in. Eanels, heavy angle base, 4ft. 10in. also in stock.
\‘(oEgNI%R D{!IV 8. Muirhead scaled 0/180 deg. Ratio 33 to 1. Diam. 3in.
o5t
HEADPHONES. Bilanced Armature Ty e DHR. 17/6 per 6pam- Post 1/6
EADPHONES High mxstance ype CHR, new, 12/6 pair. Post 1/6.

ENT AXIA FANS—EXTRAGTI ou on T AINTAKE. 230/250 volts A.C.
6in. diam. blades. 130/~ 12 volt D.C., 90/~. Post 2/0.
RATIO ARM UNITS. Sullivan, 600 ohms+600 ohms. 50/-. Post 2/=.

WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. uc' type, £5.
SWITCHES. 1 hole fixing, 3 amp. 250 volt. Smg]e pole change over, 1/6 each,
12/- doz  £37/10/- per 1,0C0.

L. WILKINSON (CROYDON) LTD.

19, LANSDOWNE ROAD, CROYD
'Phone : CRO, 0839 Telegrams : * WILCQ" CROYDON

FEBRUARY, 1958

- BAND III' CONVERTOR
for ANY SET in ANY AREA

This unit has been widely used since LT.A. Transmissions
beg:m to convert all types of sets, Superhet and T.R.F, to
receive on Band [l

Unlike many other convertors this unit is small enough to
i be fitted inside your cabinet, enabling the job 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.
@ IT provides pre-set contrast balancing.
© IT uses only one aerial input for both bands.
@ IT provides manua. tuning on Band Il
@ IT ‘s totally screened.
& IT completely rejects unwanted signa.s.

® IT requires no additional power supply where either 6.3 v.
or .3 amp. heater is available.

CONVERTOR wired and aligned with fitting

INSERUCEIONS| Gl 1ve e o o BRSO R 10 ¢
KIT complete in every detail, ess knobs ............ £2 10 6
KNOBS each g 10 !
CIRCUIT and instructions in detail (free with kll) [}
KITS made up by customers checked and aligned,

INCIUAiNg POSE oevvvivniiniininiiiirieeiareinenaeeses 12 6

When ordering please state present B.B.C. Station and i.T.A.
Orders over £2 post free.

!
1 C. & G. KITS
285, LOWER ADDISCOMBE ROAD

ADDISCOMBE, CROYDON, SURREY
Phone: ADDiscombe 5262

False economy . . .

To try to cut costs when buying a pick-up is the
very worst sort of false economy. It is vital that
the pick-up in any high fidelity system is of the
highest possible class.

Here are some that come under that heading.

RCA

Hiustration shows the
longarm model. Price
with Dual Sapphire
Styli. £14.11.10. Aiso
aviilable with dia-
mond styli.

ORTOFON

CONNOISSEUR

The Mark 2 head LP. or 78
Sapphire. £4.19.11. With diamond
£9.8,6. Arm £3.7.1.

GOLDRING 500

Variable reluctance turn-over
cartridge, L.P. and 78 Sapphlre
£3.9.6. Super 500/M.S

Diamond, 78 Sapphlre, Mume:al

A Danish made moving coil pick-
up with Diamond Styli fitted
heads. Type C £19.14.9, Pick-up
arm £5.5.9. Type A £10.18.6.
Transformer £2.10.0.

LEAK MOVING COIL

With one head, diamond point,
arm, tranzformer. Spare head (78

or L.P.} £7.3.4. £13.16.5 shield £9-l6.0. L.56. Arm £3.9.6.
In addition, we carry a full range
of cartrldges and styli by Acos,
Elac, Shefl, etc.
8 Dartmouth Park Avenue,
Quallty Mart)

London, N.W.5. GULliver 1131
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VALVE LIST

2X2 st 6SH7 g- 12§H7 5/~
SU4G 16 6SL7GT 7/~ EASD 1/6
6AC7 gj— 6SN7GT g]6 EB34 16
6AGT 3 6V6GT 6 crso 3

6AKS  6/6 rp 7
6C4 306 956 19 Pél 3/6
6H6 2/6 9004 1/9 SPé1 3/-
645 4/6 9006  3/6 VRII6 3/-
616 Si- 12A6  6/6 VRI5030 /- |
6K7 5/~ 1205  6/- VTS0l 3/-

446B 25/~ 464A 25/~

All brand new and tested.

{ Please add postage and packing.

7 Covering 40-50 Mc/s.,

f each, P. & P

) CO

CONVERTERS

switched tuning,
8/6; 50-65 Mcfs., tunable, 20/-. Tropi-
cal packing with circuits. Post 3/6 each.
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 8x5}xf§/m Brand new, 35/-
WAVEMETER TYPE WI433. Fre-
quency 154-260 mefs., with crystal check
and calibration chart. Mains 50 cycle.
50/-, carrlage 10/—.

MMUNICATION RECEIVER RA

) IB. Covers 150 kcfs-I5 mcfs in 6 bands.

» a 139A or ACR |0 tube,

A e g

28"

12 or 24 operation. Send for details.
INDICATOR UNIT SLC No. 5. Ideal
for conversion into an Oscilloscope using
Unit conslses of
2-VR65’s, |-VRéE6, various resistors, con-
densers and pots. Size || x 6 X3in, Brand
;g/w complet3e with modification clrcuit.
PARMEKO CHOKES. 8 H.
7/6, P. & P. 1/6.

AMERICAN GEARED MOTOR. 24v. |

D.C. with built-in precision gear-box,
No. | drive 24 RP.M. No. 2 drive é
RP.M. On |2 v. No. | drive [6 RP.M.

No. 2 drive 4 R.P.M. Overall size of motor
and gearbox 7% x 3] X 3in,, weight Ilb.
. & P. 3/

i4 oz. Brand new. 22/-, P.

WESTON 1 Amp.
H.F. METERS
2in. circular.
Brand new. 5/6,
P. & P. I/-.
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/-.
500 MICROAMPS METER. 2in. circu-
{ar calibrated 0-15 and 0-700 volts,
resistance 500 ohms. 12/6, P. & P. 2/6.
RELAYS. 6,500 ohms and 3,500 ohms.
8/~ pair, post paid.
DYNAMIC SOUND
HEADPHONES.
ohms. 7/6, P. & P. 1/6.
BENDIX RECEIVER RA 10, A 4
wave-band superhet covering 150 kefs—
10 mcfs. Valves 6SK7 Ist R.F. 6K8 Mixer.
6SK7 Ist and 2nd I.F. 6R7 2nd Det. 6C5
B.F.O. 6Ké6 output, Size 64x I54in.
Easily converted to mains operation as
described on page 453 of the September
** Practical Wireless."" £5/10/-, carr. 7/6,
HIGH RESISTANCE HEAD-
PHONES. Type No. 2 4,000 ohms.
Brand new [1/6 each, P, & P. 1/6.
BENDIX RECEIVER MN26.C. Cover-
ing 150-1,500 kc/s in
- 3 bands. Valves used
o 5-6K7,
1 2 6N7,
2-6J5, "1-6F6,
1-6L7. Com-
plete  with
switching
motor and
dynamotor.
This superb unit
has been modi-
fied for 12 v. op-
wration. With circuit.
Only 80/=, carr. 8/6.

POWERED

100 mA, [

Type D.L.R. 5. 60 |

WIRELESS WORLD

R109 RECEIVERS

o arcmamnr,
8 valves, 5-ARP 12's, 3-AR

8's covering 1.8-8,5 mg/s
on twe frequencb bands, ||
Contains 6 v, Vibrator
Pack and built-in 3{in.
Goodman speaker, oper-
ates from 6 v,battery, con-
sumption {4 amps. Housed
in metal case 13xi2x{lin.
Designed for Mobile or
Ground station. Operates
with any normal aerial.
Complete and tested, inc-
luding circuit. Very good

BATTERIES
above giving 8-10 hours con-

suitable  for

FOUR 1.5

tinuous running.
5/-,

;;zndition. Only 80/-, carr. dry batteries in series.

P. & P. 3/6,

SPECIAL VIBRATOR PACKS

12 YVOLT input, 300 volts output at
150 m/A. As a bridge rectifler will handle
450 volts RMS at 120 m/A. Pack consists
of 12 volt vibrator, 4 metal rectifiers,
chokes and smoothing condensers. ONLY
20/—. carriage 5/-.

*

VOLT input, 230 v. output at [00
mA., complete 4-pin vibrator, OZ4
rectifier. Fully smoothed, 25/6 each,
P. & P. 2/6.

R.T-7/APN-1
ALTIMETER
TRANCEIVER

Brand new complete with 14 valves: 3-128)7, 4-12SMH7.
2-12H6, [-VRI50, 2-9004, 2-955. Famous Wobulator Unit,
Dynamotor, Relays 3,500 ohms and 6,500 chms. A.F. amplifier.
Receiver section covers 400—450 mefs. Transmitter sweeps
418 to 462 mcfs with manual. Only 35/-, carriage 10/=

COMMUNICATION
RECEIVER R1155

This magnificent receiver covers 5 ranges: 75~200 kc/s., 200-
500 kcfs., 600-1,500 kcfs., 3-7.5 mc/fs., 7.5-18.5 mcfs. Fully
tested before despatch. Complete with circuit and instruc-
| tion booklet, £8/10/~, carriage 10/~.

WHEATSTONE
BRIDGE. Consisting
of four stud switches:
0-10 ohms, 0-100
ohms O-INF. Galvan-
ometer centre zero
F.S.D. 2.5mA. Ranges
easily extended.
Housed in oak cab-
inet 16 x 74 x 6in.
Complete with in-
structions, 40/-.
P. & P.

No. 38 TRANSMITTER/RECEIVER
WALKIE TALKIE

Range approx. 5 miles. Covering 7.4-9 mcfs. Absolutely
complete with junction box, headphones, microphones, web-
bing, haversack. Brand new, only 60/~, carriage 7/6.

(Dept “*W "), 32A, Coptic Street, London, W.C.I.
Phone: MUSeum 9607

Tottenham Ceurt Read Underground.
left down New Oxford Street.

Fourth turning on
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[ LUMINOUS
MAGNETIC
MARCHING

COMPASS

Packet size, Brand
new with instruc-
tions  ONLY I5/-,
| P. & P. 1/~
ORIGINAL ARS8 MAINS TRANS-
FORMERS. Input |10-240 v. Qutput
345-0-345 at i150 mA. 5 v. at 2 amps.
and 6.4 v, ar 4.5 amps. Brand new, fully
shrouded. 50/—. 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.
QUTPUT AT 50 mA. Size 9X9XS5in.
Brand new, less valves, only 55/, carr. 5/—.
HOOVYER ROTARY TRANSFORM-
ERS. (1.5 v. input, 490 v. output at
65 mA. and 6 v. input 300 v. output at
65 mA. Guaranteed and tested, only 27/6.
P. & P. 2/6.

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 microphones, plugs and
spares. Housed In wooden transit case
17k % 15§ x2t4in. with full operating
instructions and circuit. Full{ tested.
ONLY £20. Speakers for above 25/~ each.

FERRANTI TRANSFORMERS. Input
225 volts, output 4 volts at 2 amps. or
5 amps Potted type with ceramic bushes.
Brand new, 7/6 each, P. & P.

B.C.773-D RECEIVER. 108.3-110.3 me/s-
10 valves, 3-VT269, 1-12AH7, 2-125R7,
2-128G7, 1-128Q7, 1-12A6. 6 crystals.
12 v. operation. £4, carriage 7/6.
WESTINGHOUSE PENCIL RECTI-
FIER. Type J.50 output 500 v. at 5 mA.
5/- post paid.
AMERICAN ROTARY CONVER-
TERS ’

With

cool-
In-

at
Completely
suppressed.
Brand new, 19/~ each, plus P. & P. 3/~
HEADPHONE & MICROPHONE
ASSEMBLY. Consisting of padded
headphones and No. 7 moving coil hand
microphone with cord and plug. Brand
new. Price 25/-.

PYE 45 mc/s I.F. STRIPS. complete with
seven valves, 6-EF50, |-VR92, 6 tunable
I.F. transformers. Only 30/—, post pald,
FILTER UNIT 503. Frequency 20-
35 mc/s., with silver plated coil. Con-
danser 140 pf., Veeder counter, coax.
input and output sockets. Suitable for
conversion to absorption wavemeter.
12/6, P. & P. 2/~.

COMMAND RECEIVERS. l 5-3 mc/[s.
fully valved, with circuit, 65/- . & P, 3/6.
3-6 mq/s, fully valved, JSI- & P. 3/6.

MONITOR
TYPE 28.
Consists of
VCRI38 6
| SP61, 1-5U4,
1-VUI20,
3-EAS0.1
mfamet-
er scal-

ed 100- |
0- 100v.
Incor-
porates
Y shift,
X shift
in ufsec.
Focus,
sync,
Bias,
Input to
X plates
switched x20. x5 and direct, requires
only suitable power pack for use as
oscilloscope. 60/, carr, 10/=
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SAMSON’'S SURPLUS STORES

e e e .

LONDON’'S GREATEST DEALERS IN RADIO -

AND ELECTRONIC EQUIPMENT

169-171 EDGWARE RD.
LONDON W.2

TELE: PAD. 7851

LT SUPPLY UNIT Type |15. AC input 200-
250 v. Output 24 v. 26 amps. rating continuous.
Ideal for charging 24 v. batteries at a high
current. Approximate size 1ft, éin. X |ft. 6in.
X [ft. 6in. Used but in good condition and
guaranteed electrically. £17/10/~ plus carr

NEVLIN 3,000 WATT AUTO TRANSFORM-
ERS. Input 200-250 v. Output 110 v. Com-
pletely enclosed in grey metal cases. With in-
put voltage selector switch and fuses. Supplied
brand new at a fraction of maker's price. £9/15/~
plus carr.

HEAVY DUTY SLIDING RESISTORS.
79 ohms, 29-0.65 amps. Double tube geared
drive, fitted with automatic limit switch. 32/6
5.3 ohms B amps, geared drive 25/-. 46 ohms 6.5-
3.3 amps, geared drive 45/-. 1 ohm |2 amps,
slider control 12/6. 3.1 ohms 20 amps, geared
.drive 32/6. 2 ohms 16 amps, slider control 22,6.
0.4 ohms 25 a., geared drive 17/6. 50 ohms |
amp, slow motion geared drive 8/6. 95 ohms 3.3
amps, no control but fitted with adjustable tap-
pings 22/6. 17.5 ohms, fixed 10/6, 800 ohms 0.5
amp 12/6 [2-in. dia. rheostats, 38 ohms 5.6-2.1
amps 37/6. Postage on all resistors 3/-.

NUTS, BOLTS, WASHERS. Speccial bar-
gain offer 5/— carton of 2, 4 and 6 B.A. nuts, bolts

BLOCK CAPACITORS. 10 mfd, 500 v. wkg.
at 140 deg. F., sub chassis mounting. 6/6. 8 mfd.
600 v. wkg. at 71 deg. C. 5/6. 4 mfd. 800 v, wkg.
at 160 deg. F, 5/—. 4 mifd, 400 v. wkg. at 160 deg.
F. 3/6. 4 mfd. 250 v. wkg. at 160 deg. F. 2/9.
2 mid. 800 v. wkg. at 71 deg. C, | mid. 600 v.
wkg. at 160 deg. F.
160 deg. F. 3/9 Al condensers supplied new
and guaranteed. Postage on all condensers 1/6.

HOOVER MINIATURE GEARED MOTORS
Flasher type E. 9 r.p.m. at 24 v. DC, 44 r.p.m.
at 12 v. DC.. Overall size of motor and gearbox
41324 %x 24in. Mounted in metal box which
contains suppiessor unit. 27/6. P.P. 2/6.

EXCLUSIVE PURCHASE. Miniature 2 volt
3 a.h., Glass Accumulators. Size 41Xx 13X |3in.
Ideal for models, HT supply. construction, etc.,
etc. Supplied brand new with full charging
instructions. 4/11, P.P, /6.

BANKS OF 12 CELLS as'above connected to
give 24 volt 3 a.h.,, in strong wooden crates.
55/— per crate. Carr. 5/-.

SPECIAL OFFER OF: A.M. RECORDING
WIRE. Type Z.A.31364. No. | on ilb. spools.
Suppli/ed brand new in metal containers. 35/-,
P.P. I/6.

AM AERIAL CHANGEOVER SWITCHES |

Type 77. Manual operation or 24'volt DC. Brand
new. 15/~. P.P, 2/6.

WILLARD 24 volt [l a.h. AIRCRAFT BAT-
TERIES. Completely enclosed in metal con-
tainer. Size 8X73;X7+in. Supplied brand new

0.5 mfd. 2,000 v. wkg. atd

. 65/—, carr. 2/6.

PERSONAL SHOPPERS
WELCOME.
ORDERS ACCEPTED M/A

FROM COLLEGES, SCHOOLS,
LABORATORIES, ETC.

ROLLS-ROYCE COOLANT PUMPS. A
heavy duty turbine type pump driven directly
from a splined socket, 1,000-1,500 G.P.H. ‘l}in.
bore outlet. Brand new in maker's carton. 47/6.

ISENTHAL MERCURY CONTACTORS.-
AC 200-240 v, 2 pole 6 amps., contacts com-
pletely enclosed, fitted spirit level, overall size
7X 44 % 35in. 35/, carr. 2/6.

INSTRUMENTS, ADMIRALTY INTEGRA-
TORS, TYPE A S91. Incorporating very fine
Galvo movement, coil 40 ohms. Centre zero to
.F.S.D. | microamp. Small mirror one metre
radius. A very useful laboratory Instrument.
METRO-VICKERS MASTER
VOLTMETERS, 0-20 volts AC, 50 cy. M.l. 6in.
mirrored scale. 25/-, P.P, 1/6.

A.M. HEAYY DUTY TRANSFORMERS'
Pri. 220-230 v. Sec, 50 v. 30 amp. £6/10/-. Carr-
10/-. Pri, 200-250. Tapped. Sec. tapped 28, 29.
30 31 v, 2! amps. £4/10/—. Carr. 7/6.

CARBON RESISTORS }-3 watt. 10/~ per
100, Large selection of values. P.P, |/-. SILVER
MICA, MICA AND TUBULAR CONDS.
Good selection. 10/- per carton of 50. P.P. /-

HEAVY DUTY A.M. ROTARY TRANS-
FORMERS. Type 10K 24-3l. input [8 volts.

and washers. P.P. /-

with charging inscructions.  62/6. Carr. 5/-, | Qutput 7.2 v. 3 amp. and 225 v, 0.1 amp.

Easily converted inte a powerful high-speed
HIGH GRADE SLEEVING. i} Mil-5 Mil. | motor for 220240 v. AC. Data supplied. Brand
Mixed bundle, wonderful value. 2/6. P.P. 1/6, | new I5/-, Carr, 4/

THE MOST RELIABLE

2

MAGNETIC RELAY

A.1.D.
A.R.B.

ADMIRALTY
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. pept.w.w.

12 STORE STREET, LONDON_ W.C.i. Tel.MUScum 2453

——MIDLAND INSTRUMENT CO.

PAINS BLOWER. 2001250 v. A.C/DC., { amp., 5,000 r.p.m., conslsts of the motor
with attached enclosed fan, and funuoel intake 1}in. dia., side outiet lin. x lin., plinth
bare 8in, x 4{in., Anish black crackle aud diccast aluminjum. size overall 9in. lon3,
4}in. wide fin. high, weight 73b., a very superior biower, offered at a fraction of
original cost, new urused, 25/-. Post 3/6.

BALANCED ARMATURE RECEIVER INSETS No. 5, in black plastic cases, the moat
popular and versatile of 21t ex-Govt. stock. Ideal as single or dual hsadphone recelvers,
selt-energised microphones, 2 coupled by ordinary twin flax, proviie san efticient 2-way
telephone system, brand mew perfect stock in sealed cartous, 3;9 each, post 1/-, 3
for 11/8. post 1/6, 42/- doz., post 3/-, sealed wood cases containing 54 receivers,
£8i2/-, carriage 100-m. 7/6, 200-m. 10/=, 300-m. 12/8, C.I., N.L, and LO.M. 20/-.
ELECTRIC PUMPS, suitable for most Hquids, the popular c¢ylindric immersible type,
24-v. at which they deliver 10-g.p.m. at 20it. head, also glve exoeilent performance
at 12-v., new in realed cartous, 1ft. long 30/~, post 2/3; ditto 4it. long 35/-, carriage /-
HUGHES MOTOR, shunt wound, 12-v. 1}-amp.,
speed 5,000 r.p.m., revermng, size 3{in. long,
1fin. dia, }in. shaft, weight 20 oz., a very
superior motor deslgned for anti-rad: i t, o
new unused 10/, post 1/8, £5 per doz., carringe
paid, ditto titted reduoction gear, giving a final
drive (}in. shaft) of either 820 or 160 r.p.m., state
which required, 12/6, post 1/9; £6 per -doz..
carriage paid.

POWER SUPPLY UNITS No. 5, consists of the hand geuerator, which charges a 6-v.
battery at 5 amps., or a 12-v. at 3 ampe., complete with cut-out, vibrator pack, 6-v.
input orovides all H.T. and L.T. supplies for the 18 and 38 scts, spare Mallory-type
850 vibrator, ing leads, bakelite battery box, ined in metal back carrying
pack, size 17in. x 10in. x 7}in, new in sealed cartons, 35/-, carriage 100-m. /6.
200-m. 10/-, 300-m. 12/6, C.I, N.L and 1.0.M. 20/-.

JOHN OSTER MOTORS. These are the 12-v. 1.4 amp shunt type (not 24-v.), speed
5,600 r.p.m., fitted enclosed reduction gearbox, with two }in. dia. drive shafts giving
6 and 24 r.p.ci., a cam Is Aitted to the 24 r.p.m. shaft, actuating another shait which
has 3 kn. linear reciprocating movement in guldes, easily the finest of all ex-Govt.
motors, new unused, worth £12, our price 25/-, post 1/9; 2 for 50/-, post paid.
LOUDSPEAKERS by Pye, Phillips, etc., consists of the 10in. dia. P.M. speaker, 3 ohin
enil, less transformer, fitted In a smart brown finished wood case, size 17 x17 x 6}ia.,
with carrying handle, metal grill at front with 4 smaller ones at rear, rear compartment
contalns 50ft. superior $win lead fitted standard jackplug, new in sealed cartons, spe~lal
bargain offer, 37/, carriage 100-m. 6/-, 200-m. 8/6, 300-w. 11/-, C.I., N.1. and L.LO. M.,

15/-.

SELENIUM RECTIFIERS. These are latest brand new G.E.C. supply, oot ex-Govt.
or assembled from bits, full-wave bridge, 12-v. 1} amp. cont., 2 amp. int,, 10/-, post 1;-;
ditto. 12-v. 3 amp. cont., 4 amp. int., 15/, post 1/6; mains transformers to suit 200/
230/250-v., with 5-11-17-v. outputs to charge a 2, 6 or 12-v. battery, braud new, 1} amp |
type, 15/-, post 1/9; 3 amp. type, 20/-, post 2/3, complete with wiring dlagram.
SLYDLOK FUSES, 250-v. 13.amp., 6 of these on a common bar, new anused, 5§/, post
1/6, 12 fuses 10/=, Eoet /e,

REFLECTOR GUNSIGHTS by Ross, etc., consists of an optical mount containing 4
bigh-grade lenses. 3 are 34-mm. dia., bi-convex, plano-convex, coneave negative, with
amaller bi~convox objective, mount is In iine with 1osed 1 h fitted refl 3
Ilamphaolder and rheostat, new unused, cost £20, our price 10/=, post 1/9.
MERCURY SWITCHES, 280-v. 10-anip, glass tiit type fit'ed brackets, speecialiy
deslgned to give 3-second delay make after tiit, new, boxed, 5/-, post 1/, 50/~ doz.

st paid,
%AG%% II0 RELAYS, 12-v. } amp. operation, closes 40 amp. D.C. contacts, in bakellte
cases with cover, new unused 2/@, post 10d., 24/- doz. 3/-.
Many otner Bargains ; send stamped addressed envetope for lists,
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel.: HAR 1308
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L
| TELETRON BAND (Il CONVERTER
B.R.T. lsnlA“UN TRANSFGRMERS ] For London, Midland and Northnm LT.A.
suitable all T.V. makes, T.R.F. or Superhst. Colls,
For Cathode Ray Tubes having Heater/Cathode short Valves, components, chassls, wiring plans. ST E
eircuit and for C.R. Tubes with falling emission. KIT for mains operauou 200-256 v. A.C, £310/-.
ype A. Low lcakage windings. Ratio 1: l 25 giving As ABOVE less POWER PACK. Requires 200 v. 20 mA.
8 25% boost on Secondary. HT,.83v,868a, LT £2 5l-.
2 voit 3 %8;3 enc)l: - Ma.k 11 cascode £] extra each Kit.
cach w 'ag
10/6 each Panel and ohm
10/6 eacn  Solder Tars Volume Controls | 80 cafupe GUﬂXlaI

10/6 each

primatjes 12/ each
Low Oapacity. Multi
Output 8, 4, 8.3, 7.8, 10 and 13 volts. Input has two taps
which incrpase output volts by 259% and 509, resneohvely
This translormer is suitable for all Cathode Ray Tubes.
Witk Tag Panel 21/- each. Ditto’ for 8 volt Tubes
only 17/8.
Type C. Low capacity wound transformer for use with
2 volt Tubes with falling emission, Input 220/240 volts.
Output 2-24-21-23-3 volts at  amps. 17/6
All Isolation Transtormers are individually boxed, labelled
and slearly marked with relevant data.
NOTE:—1It is essential to use malns primary types with

T.V. receivers having series connected heaters.

RESISTORS. 20% 10 ohms to 10

mains
Type B, Mams lnpnt 220/240 volts.

All preferred values.

meg., § w. -.4 11w, 6d.;13 W 2w.El~
HIGH STABILITY 1%, z/- L reterved sala
100 obms to 10 meg. D:tto 10% 8a.

5 watt WIRE-WOUND RESISTORS 1/3
10 watt 25 ohms—10,000 ohms  ........ 1/6
15 watt 2/~
15 000 obms—50,000 ohms, 5 w., 1/9: 10 %. .......... 2

IRE-WOUND POTS, 8 WATT LAB COLVERN, ETC.
Pre-set Min. T.V. Type Standard size Pots.. 2}in.
Knarled  Sloited Knob. Spindle High Grade. Al
All values 25 nhml to 30 Values, 100 ohms to 50 K..

3/- e 50 4= 5/6 100 K., 6/6.
Dilte Cm‘bon Toack 30K x'r o SFEAKER

to 2 Meg,, 3/-. ROL
o/p TRANSFORMERS Heavy Du'! 50 mA 4/6 Multi-
rutio push-pull, 8/8. Miniature 3V4, etc., 4/6. Hygrade

Push-Pull 7 watts, 15/6.
L.F, CHOKES 15/10 H. 80/85 mA., 5/-; 25/20 H, 100{120
mA., 11/8; 20/15 H., 120/150 mA. 12/6

MAINS TRANS. 350—0-350 80 mA., 8.3 v. tapped 4v. da.
5 v, tapped 4 v. £ a., ditto 50-0-250 80 mA.. eic., 22/6.
Barum 300-0-300 v. 65 mA., 6 v. 4 a.. 4 v. 2 a., 15/-.
I.F, TRANSFORMERS 7/6 pair

1958 RADIOGRAM CHASSIS
g‘unEE WAVEBANDS

L.W, 800 m,—2,000 m. Ei

12 month Guarantee. A.C. 200/250 v., 4-way switch.
Short-Medium-Long-Gram. AV.C. and Negative
leedback, 4.2 waits. Chassis 134n. x 5}in. X 2;xn
Glass Dial 10 x 4}in. horizontal or vertical

Mideet size Serpi-air spaced Polythens
Long spindles. Guaran- ,lusull!ed n. dis. Stranded
feed 1 year.  All values core. Idea! Band III.

9tz

10,000 obms to 2 Meg. Losses out 50%.

PR e DT FRINGE QUALITY
Linear or Log Tracks RSPACED...... 1/8 yad.
COAXIAL PLUGS 1/- DOUBLE BOCEKET 1/3
SOCKETS 1/~ OUTLET BOX! 4/8

BALANCED TWIN FEEDER per yd. 6d. 800 or 3000.°
TWIN SCREENED BALANCED FEEDER 1/- yd., 80 chms.
TRIMMERS, Ceramic, 30, 50, , 9d. 100 pf., 150 pl,
1/3. 250 pl., 1/6. 600 pt., 750 pl 'x1/9. Philtips. 1/= ea.

2 Pilot Lamps. Four Knobs, Walnut or Ivory, aligned
and calibrated. Chass..! isolated from mains,

BRAND NEW £10.10.0 c:~ 458

TERMS: Deposit £5/5/- and 6 monthly payments ol £
MATCHED SPEAKERS FOR BOVE CHASSI!
8in., 17/8; 10in., 25/-; 12in., 30/-

* COLLARO *
HIGH FIDELITY RUTOCHANGER

MODEL RC456
For 77,.10”, 12" Records 16, 33. 45 78 r.p.m.

4-SPEEDS — 10 RECORDS
WITH STUDIO '*O* PICK-UP

BRAND NEW [IN MAKER'S BOXES

our price £9.15.0 rose iree

TERMS: Deposit] £5/5/~ and @ monthly payments ot £].

HEATER TRANS, Tapped 200/250 v 8.3 '. ]1 Amp., . 718.
ALADDIN FORMERS and cores.
.3in, FORMERS 5087/8 and Cans 1/2 hn. 0. x 2iin

and §in. sq, X 13in., 2/- complete with cores,

SLOW MO'I’ION DRIVES. Eployelic ratio 6 :1, 2/3.
TYANA, Midget Soldering Iron. 200/220 v or 230/250 v,
16/9. SOLON INSTRUMENT IRON.

MAINS DROPPERS. in. Threo Adj. Sllders. '3 amp.
750 onws, 4/3. .2 amp., 1,000 obms, 4/3.

LINE CORD. .3 amp., 60 ohms, per foot, .2 amp., 100 okms
er foot. 2 way, 6d. yer foot, 3 way, 7d. per foot,

CRYSTAL MIKE INSERT by Acos
Precision engineered. Size only 11 x3/168in. Bargain.
Prioe 6/8. No transformer required.

MIKE TRANSF, 50:1,
LOUDSPEAKERS P.M.

;9 ea.; 100:1, Potted 10/6.
OHM. 2§n. square, 17/6.
Tin. X din. Goodsuans 21/~

¥ 8in. Plessey, 19/6
6}in, Gondmans, 18/8. 10in. R.A., 30/-

4in. ELAC. TWEETER, 25/-, 12in, Plessey, 30/-
8in. ML 2.5 k. field hpped O.P. transiormer, ]
15 ohm Plessey 10 wt. 12in. with Tweeter. 97/8.
CRYSTAL DIODE G.E.C,, 2/-. GEX34, 4/-, 40 Circuits, 3/-.
CRYSTAL SET CONSTRUCTION. Kit 12/6. Book 1-.
H.R, HEADPHONES. 4,000 ohms, brand now 16/6 pair.
BWITCH CLEANER Fluid, sgmrt spout 4/3 tin,
TWIN GANG CONDENSER! Miniature, 1fin.
x1§in. x 1fin., 10/~. .0005 smdud with trimmers,
9/-; less trimmers, 8/~ Midget, 7/6; Single 80 pt., 2/6.

Solfd Dielectzio 100, 300, 500 pf., B/8 each.

SUPERHET COIL PACK 27/6
Mmmnre nze 2 %23 x14in. High Q dust cored ooils.
SHORT, LONG. GRAM switching with connec-
tien d!agmm and 5 valve oircuit. 465 Kojs LF.

VALVE HOLDERS. Pax int. Oct., 4d. EF50, EA50,-6d.
B12A, CRT. 1/3, Eng. and Amer, 3,5, 6, 7 and 9 pin, 1/=,

MOULDED Mazda and Int. Oct., 64.. B7G,'B8A, B8G, BSA,
9d, B?7G wlth ea.n,Bl 8, VCR97, 2/6. B9A wlth can, 2/6.

oy, h can, 1/9
Cloth 17in. x 25in., 5/-. £5in. X _
Expanded metal. Silver lblin.XBlln.. 2/-.
Tygnn 4ft. 8in. wide, 10/- fi.; 2t. 3in. wide, 5/- 1. |
WAVECHANGE SWITC HES,

2.p. 2-way 3 p. 2-way, ehorf spindle. .............. 2/8 |

5 p, 4-way 2 waler, long spindle . .8

2 p. 8-way, 4 p. 2-way, 4 D. 8-way, long spindle .... g/

3 p. 4-way, 1 Py lz-way. long spindles ............ /8

‘Wave change ** MAKITS,” 1 waler 8/l 3

3 waler 18/-§ 4 wafer 19/6 5 wder 2: 6/6.

TOGGL! HES. 8.P, 2/-; D.P. 4/-.

MORSE EEYS, good qunh!y .................. 2/8
Walnut 9r !vory uln

ENOBS GOLD ENGRAVED.
ch. ‘Fouus e Contt&st

diam,,
! 4 Brillian 6n-oﬂ « Yolume,” * Volt-
QOn-08,” & ’.l‘umng." * Trehle,”” ** Bags,”

¢ Wavechapge.” * Radio Grem.” *“SML. Gram’s
% Record-Play,” ¢ Brlghlness.” ditto, not engraved, 1/~

UITABLE PLAYER CABINETS .. 49/6
485 Eo/s Slug tuning Miniatore Can 24 x1xlin. High 8

Q and zood bandwidth. By Pye Radio. Data sheet i U lE L RERELAV R, CRINENS 6:{/-
Wearite M800 IF Transtormers 465 Ke/s, 12/6 yair.{ | GARRARD 4-SPEED SINGLE RECORD

PLAYER 4SP
Brand new and fully guaranteed |2 months

| AUDIO PERFECTION |

Designedtoplayl6,33,45,78r.p.m.Records,
Tin., 10in., | {in. Lightweight Xtal pick-up,
GC2turnover head, two separate sapphire
styli, for Standard and L.P., each plays
2,000 records. Voltage 200250 A.C,

ouR PRICE £8.0.0 cach. Post Free.-
Terms: Deposit £5 and 4 monthly pay-
ments of £1. Space requlired l4in. x 12in.
3in. above and 2tin. below.

Amplifler Player Cabinets, 45/-.

BUILD TH1S REPRODUCER BARGAIN
SPECIAL SINGLE PLAYER KIT
FAMOUS MAKER’S SURPLUS STOCKS

4-speed Gram-Pick-up Unit......... £4 12 6
Handsome portable case, I7§ x 134

£3 DTy oot o e ST R IS 50
Ready-bmlt owerful amplifier with

valves ancrloudspeaker ............ £312 6

All avallable separately or if all purchased together
£9-15 0 complete kit post free.
HANDY VOLTMETERS

2in. Twm Range 0-25 v,, 0-250 v. d.c. with
leads and leather case, 12/6 each.

COSSOR COMPANION

MODEL 527/X FOR ALL-DRY BATTERY
OPERATION

S.W.l 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. Qperatiop is
from a single dry battery, very economical low
consumption valves 1ACé, 1AJ4, 1AHS, 3C4.

6° ELLIPTICAL LOUDSPEAKER

The cabinet is attractive?' presented
maroon and beige with gold trimmings.

SIZE 94" x 63" x 44”. Leaflet S.ALE.

our price £6.15,0 (Batery 19/6
Carriage and irfsurance 4/6

in

“Jwith 24in. sides.

! MULTICORE SOLDER 60/40, 18 s.w.g.. 3d.; 16 5.w.g., 4d. yd.

ALUMINIUM CHASSIS. 18 s.w.g. Plan. undrilled,
with 4 sides, riveted corners nd lattice ﬂxinx holes,
x 4in., 4/6; 9x8in., 5/9; 11x7in.,
6/9; 13x9in., §,6; 14x 11, 10°6; 15 x I n. 12/6;
sud’ 18x16x3in., 16/6.

BLACK CRACELE PAINT. Air drying,
P.V.C. CONN. WIRE, 10 colours, single or smmded 2d. yd.
NEON MAINS TESTER SCREWDRIVERS, 5=

12/6 PURETONE RECORDING TAPE

1,200 it. on standard fitfing 7° metal reels
Spare Reels 77 metal 2/3, 7”7 plastic, 4/3

FERROVOIGE 1,200f¢. Ptastic Tape 25/-
on plastic reefs.

SENTERCEL RECTIFIERS. B.H.T. TYPE FLY-BACK.

VOLTAGES. K3/25 2 kV., §/-; K3/40 3.2 kV,, 7/-; K3/45

3.6 kV., 7/8; K8/50 v. 4 kV,, 8f-; K3/100 8 kv, 14/6.

30 c.p.s. Voltage 309% of above

MA lNS TYPE, RMI 125 v, 60 mA., §/-; RM2, 100 mA..

M3, 129 8/-; RM4, 250 v. 275 mA.. 16/

MINIATURE OONTACT COOLED RECTIFIERS.

250 v. 50 ma., 8/6; 230 v. 85 ma.,

COILS Weantg "P type, 3/ each. Osmor Midget
type adj. dust core, from 4/- each. All ranges.

TELETRON. L. & Med. T.R.F., with reactmn 3/8

FERRITE ROD AERIALS. M.W. 8/9:

T.R.F. COILS A/HF, 7/- pair. HF. GHOKES 2/6.

JASON F.M. TUNER COIL SET, 28-, H.F. coil,
aerial coil, Oscillator coil, two LF. Transformers 10.7
Mc/s., Detector transformer and heater choke. Circuit
and compon~nt book using four 6AM6, 2/~. J.B. Chassis
and Dial, 18/6. Complete Kit, £5/18/8.

With Jason superior calibrated dial, £8/15/~

Mercury Complete Kit £9/19/6.

CONDENSERS. New stock. .00 mid 7 kV. T.C.C.. 5/6.
Dnto 20 kV., 96 100 pf. to 500 pf. Micas, 6d.; Tabulse
500 1 60 0. lnld., 9d.

8

SILVER MICA CONDENSERS. 10% & pt. to 500 pl 1/.
669 pt. to 3,000 pt., 1/3. CLOSE TOLERANCE (& 1
pt. to 47 pf., 1/bu DITTO 1% 50 pt. to 815 pf, 1/9, 100.)

pf. te 5,600 pi.,

NEW ELEGTROLY‘I‘IGS FAMOUS MAKES.
TUBULAR TUBULAR |  CAN TYPES
1/350 v. 2(- | 200/25 +. 3l- | 8+16/450 v.  5/-
21450 v, 2/3 | B+8/500 v. 4/8 | 164+16/560 v. §/-
41450 v. 9/~ | 16+16/500 v.6/- | 6,000 mfd. 6 v. 6 &
8/450 v. 9/3 | CAN TYPES |32432/350 v. 4/8
8/500 v. 2/9 | Clips 3d. |32+32/450 v. 6/8
18/450 v. 3/8 | 16/450 v. 3/6 | 644120/275 v, 7/8
16/500 . 4/s | 32/350 v. 4/- | 60+100/350 v.31/3

32/450 v. g/e 64/350 v, 5/6 160+ 200/275 v.
23/28 v. 19 | 100/275 v. 2/8
50/25 v. 1/9 | 50+50/350 v. ,/- 1,000 4+1,000{6 v,
80/50 v. 2/~ | 500129, 8- 8
FULL WAVE BRIDGE SELENTUM RECT(FIERS, 2, 6 or
12 v. 1}amp., 8/9: 2 8., 11/3; 4 a.. 17/8-

CHARGER TRAMSFORMERS. Tapped Inpup 200/250 v.

for charging at 2, 6 or 12 v. 1§ a., 15/8; 2 a. 17 6; 44a.,22/8.

All Boxea VALVES New & Guarantesd
185 8/8|6K8 8/6 C80 8/@ [ EZ8L 11/8
15 38|0e 108|Bnorgg|Eos 1le
1M §/816Q7 10'6| EBC33 8/8 | HABCB0 12/6
384  8/6 (68A7 7/6| EBCL110/6 | HVR2A 7/6
3v4 8/6|68N7 8/6| EBF80 8/8 | MUl4 10/6
U4 8/6|6VEG  7/6]| ECC84 12/ 1 6/8
5Y3 8/6|8V6GT B/6| ECF80 10/6| PCC84 12/6
0Z4 10/8 |6X4 7/6| ECF82 10/6 | PCF80  10/8
6AME 88 7/8| ECH4210/6 | PCF82  10/8
688  5/8 | 787 8/6| ECLS0 8/6 | POLS2 10/8]
6BES 7/6 |12A6  7/g| ECL82 12/6 | PEN25  6/6
6BHG 10/6 | 12AH8 10/6| EF39  7/6 | PL82  10/6
6BW6 8/6 | 12AT7 10/6| EF41 10/6 | PY80 10/8
6BW7 8/6 | 12AU7 10/6| EF50 5/6 | PY81  10/6
6CH6 10/6 | 12AX7 10/8| Equip. Pysz 10/8
6D6 7/ |12BB6 10/@| EF50  8/6 | BP61 58
6K6  7/8 | 12BH7 10/6 | Bylv. C41  10/6
GH6  3/6 7 '8/8) EF80 10/6 | UCH42 10/8
675 g/e 1207 8/6! EF92 5/ | UF4l  10/8
¢J8 18 8524 10Q/6| EL32 -5/8 | UL4L 10/8
6J7 0] 8/6{ EL84 10/6 | UY41  10/6
6K6  6/8 | 954 1/6| EYsl 11/8 | U22 10/8
6K7 B/01EBAB0 1/6! EZ40 10/8) X79 10/8

NEW AND ENLARGED SHOWROOMS NOW OPEN

Our written guarantee with every purchase.

RADIO COMPONE

TEL. THO 1665. Buses [33 or 68 passdoor, S.R,

NT SPECIALIST

Stn. Selhurst. 48-hour postal Service.

Please address all Mail Orders correctly as helow

337WHITEHORSERD., WESTCROYDON

OPEN ALL DAY—(Wed. 1 p.m.)
P, &P. If-, £2 orders post free (Export extra).

CATALOGUE 6d
C.0.D, Service I/6
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COMMERCIAL TELEVISION
CONVERTER

SUITABLE ANY T.V.
using lower side band
within 35 miles of any 1.T.A. Station
NO ALTERATIONS TO SET

Complete with built-In power supply, 200-250 v. A.C
mains. Case 5}in. long, 33ln, wide, 4}in. high. In-
corpomating gain control and band switch. ¥
Complete with Wolsey 3-clement I.T.A. outside or
loft aerfal, 36 feet 1.T.A. lead, two plugs (Wolqev
4-element 5[- exira), 25/ deposlt plus P, bj-
and 4 monthly payments of £1/5/6.
Cash 9,5/17/. plus P. & P. §/-.
ERTE RONLY
P]us P & P, 216

Huairated with cover removed

£3/19/6

Coverage 120 Kc/s.-230
Kcfa., 800 Ke/s.-900 Kejs.
900 Kec/s.-2.75 Mefs.,

2.75 Mc/s.-8.5 Mcfa., 8
Me/s.-28 Mc/s., 16 Mc/s.-56
Mcfs. 24 Mc/s.-84 Mejs.
Metal case 10in, x 8}in. %
4}in. 8ize of scale, 6tin. %
3in. 2 valves and rectifler

.C.
Internal  modulation of
400 c.p.a. to a depth of 30
per cent,, modulated or
unmodulated R.F., output
continuously variable 100
milli-volts, C.W. and mod-
switch varlable A.F. output.
and moving coll output
meter Grey hamuner finish
case and white panel.
Accuracy plus or minus 2%.

£4/19/6

or 34/- deposlt
and 3 monthly payments
25/-. P. & P. 4/8 extra

SIGNAL &

Coverage 7.6 Mojs.-210
Me/e in five bands, all on
fundamentals, slow motion
luning audio output, 8
vertical and horizontal
bars, logging scale. In grey
bammer finished case with
carrying bandle. Accuracy
+ 1%. A.C. mains 200-
260 v.

SIGNAL GENERATOR

£6/19/6
P. & P. b/6.

Or €2 deposit, P. & P. 5/6
and 4 monthly payments of
27/6.

comrierey PORTABLE AMPLIFIER

Approx snze 6! X 24 lncorporating 2 valves, contact-cooled metal rectifier. bask and
treble Im. oonu-o].a and double wound mains transformer 39 /6 Plus P. & P.
2304250 Vo oueecare e raeisraa e / 3/6.

5 P.M. SPEAKER AND O.P. TRANSFORMER

if purchased with the above 18/8. Plus P. & P. 1/8.

COLLARO .ivomaric

Mode! 456. 10 records. A.C. mains 200/
250 v. Turnover crystal head. BRAND
NEW. Fully guaranteed (suitable for use
4 with above amplifler). 25/- deposit plus

P. & P. 5/- and 7 monthly payments of 25/-,

Cash £8/19/6 Plus P. & P. §/-.

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

incorporating ferrite rod aerial '
Medium and long waves. In grey leatherette.
Size. 9in. x 7in. x 6in. Valve line up IT4, IRS5,
IS8, 3v4. Complete kit of parts (less batterles)

£5/19/6 Plus 3/6 Post and Packing.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON; W.3
GOODS NOT DISPATCHED OUTSIDE U.K

WIRELESS WORLD

{
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FEBRUARY, 1958

Quality and
Technical
Excellence
bring you ..

REGD TRADE MARK

The Revolutionary

DOUBLE CHANNEL

AMPLIFIER

Type U30D

A Television Boost Amplifier
for Showrooms or the
Small Communal Aerial Sys-
tems in Houses or Flats.

Net Trade Price £15

Gives 30 times (30db) full band
width (3% mc/s 4~ 1db) gain on
each of any two channels to
your choice in Bands | and 3.
Combined output up to 150
m/v each channel for up to 40
outlets.

Send for literature to:—
TELEFUSION ENGINEERING LTD.
CHURCH ROAD, HAROLD WOOD, ROMFORD, ESSEX
Ingrebourne 2901

48 HOUR
PROTOTYPE SERVICE

EARLY DELIVERY OF HIGH STABILITY

AYUTOMA

to any rating.

MOORSIDE, SWINTON,
MANCHESTER. Tel.: SWI 4242
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EVERSHED & VIGNOLES WEE
MEGGER
250v.

New and
unused.
Only £10/10
P. & P. 3/~

*

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 M/V D.C. This 19
range all-purpose pocket size tester is for
ohms, volts and milli-amps. Complete with
instructions, test leads, etc. £9/10/—.

MARCONI SIGNAL GENERATORS
TYPE TF5I7-F/l. Covering 10-18 Mc/s,
33-58 Mc/s, 150-300 Mcfs. (A number avail-
able covering 18-33 Mc/s instead of 10-18 Mc/s
band.) Used but in very good condition. Com-
plete with full technical data and instructions.
Limited quantity. Unrepeatable at only
£12/10/-, carr. 20/,

MARCONI CRYSTAL CALIBRATOR.
Frequency coverage 170-250 Mc/s. Directly
calibrated, accuracy .0019,. Operation
200/250 volts A.C. Supplied complete with
5 Mc/s crystal and spare set of 5 valves, in
original transit case, brand new with in-

WireLESS WORLD

TEST SET. TS-26/TSM. This volt chmmeter is the
correct tester for EE8 telephones and all standard
telephone equipment. Brand new and boxed, with full
technical data. £7/10/~.

METERS. 0-! m/a 2in, circular F/M 17/6. Ditto, 2}in.,
25/-. 50 microamps, D.C. mje., projecting 2iin.
round, 49/6. 0-10 mA. A.C. m/c., rectifiers, F/M 3iin.,
round, 49/6.  0-300 v. A.C. 24in. F/M, 25/-. 0-200v.

A.C. 3{in. F/M, 25/-. 0-300v. A.C. 3}in, F/M, 25/~ each.
S. METERS. 2in. t:in:ulalrI calibrated in decibels 5
A

mA. FSD, 25/- each.
P. & P. 1/~ each.

brand new and boxed.

*

AVO TEST BRIDGE.
A.C. mains operated
from 200-250 v. Will

S ohms to 50 meg-
ohms and capacity
from .00001 to 50
mfds. A most use-
ful instrument for
everyday uses. Our
price ONLY £7/19/6.
P. & P. 3/6.

*

TEST METER. Model
Products, U.S.A.).
A.C. and D.C.

420 S.P. (by Radio City
1,000 ohms per volt for both
tests. As previously advertised.

test resistance from !

TEST METERS & EQUIPMENT

l
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EVERSHED
CIRCUIT

TESTER

(low read-

ing ohm

meter).The

perfect

meter for

continuity

and polar-

ity testing.

Complete

with test leads and ready to use. Brand
new. Only £4/17/6. P. & P. 3/-.

& VIGNOLES MEGGER

AVO VALVE TESTER.

Complete with

| tester, 0-50 megohms. In leather case, good

Rotary Panel in good order. £7/19/6, carr. 7/6.

VALVE TESTER, TYPE 4. 200/230v. A.C.
input. Ex-Govt., in good condition, with
descriptive book containing circuit diagram of
instrument and how to test valves from 1.4 v.
to 40 v With valve-holders for Brit., 4, 5, 7
pin and Octal, U.S., 5 and 7 pin, 1/Octal, side
contact, large Brit., 4 and 9 pin. Acorn and
diode. Housed in substantial wooden case.
£7/19/6, carr. 10/-.

RECORD MEGGERS. 500 v. insulation

structions. £4/15/6 each, carr. 10/-. £5/19/6 only, carr., etc., 7/6. | condition. £9/10/—.
ACCUMULATORS. Bakelite cased 2 v. s 12 v. D.C. ROTARY CONVERTERS.
100 ampere, 75 actual. Ex Govt. New and PEAKE Rs To 230 v. A.C. 50 cycles, {00 watts. Fully
unused. Complete with carrying handle. TANNOY LOUDHAILERS (EX GOVT.). New tested. £6/9/6, carr. 7/6. Ditto 24 v. D.C.,

Ideal for coupling 6 or [2 v. storage batteries.
Size 6%in. x 64in. x 3{in., 15/- each. Carr.
3/6. 3 sent for 50/~ or 6 for £5 carr. pald.
Ditto, 4 A.H. less handle, 5/6, post 2/-.
CATHODE RAY TUBES. VCR [39A
2%in., 30/-; 3BPI, 3in., 30/-; S5FP7, 5in., 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 194In. x T}in. SPECIAL
PRICE 32/6. P. & P. 3/6.

—TRANSFCRMERS —

RCA OUTPUT TRANSFORMERS.
20 watts, for 5, 7.5, 15 and 500-600 chms im-
pedance. Primary for a pair of 6L6’s in push-
pull. (Connection detalls 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.
£4/45/—, carr. [0/-.
TRANSFORMER (FERRANTI). Pot-
ted for 0-250 v. 50 cycles tapped primary,
sec. 1,250 v., 15 mA. ldeal for oscillos-
copes, etc. Size 3% x 3} x 43in. 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. £3/15/-. Carr. 5/—.
TRANSFORMERS. 110-230 v. Pri.
Sec. 26 v. tapped to 41 v. at |4 amps.
New and boxed. £3/10/-, carr. 5/-.
VARIABLE VOLTAGE REGULATOR
TRANSFORMERS. Input 230 v. AC.
at 21 amps. Output 57.5 volts in 16 equal
steps to 230 v. at 21 amps. Ex Gove., in
perfect condition. £12/10/—, carr. 15/-.
CAR RADIO VIB. TRANSFORMERS.
6 v, input 280 v. at 80 mA. H.T. (Ex Phil-
.).  New in perfect condition. 12/6.
P. & P. 2/-. Ditto 12 v., same price.
E.H.T. TRANSFORMER. 20 kV. at §40}|"
mfa. 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 !
kVA, 230 v. 50 cycles, primary, Fully
troplcalised. New and boxed. £8/15/-.
Carr, 10/-.

Hours of Business:
9-6 Weekdays
9-1 Saturday

and boxed. Impedance 74 ohms. Handling capacity
8watts. Price 25/-. Post 3/6. 2 sentfor 50/-. Carr.5/-.
BAKER SELHURST 12in. P.M. 15 ohms. (5 watts
loudspeakers, 30-14,000 c:p.s. Brand new, £4/10/-.
RE-ENTRANT LOUDHAILERS. Heavy duty
20 watts all-metal. 15 ohms. Diameter |8in., length
12in. (approx.). By Parmeko. £6/10/-, carr. 10/-.
BAKER SELHURST ** HI-FI MASTER ' SPEAK-
ER UNIT. (2in. 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. l4-
15,000 lines per sq. cm. OUR PRICE £7/10/-. Full
descriptive literature available.

VITAVOX PRESSURE UNITS. Heavy duty
P.M. 20 watt. Brand new. £4/9/6. 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. £12/10/-, carr. 20/-,

A.C.-D.C. RECTIFIER POWER SUPPLY UNIT.
230 v. A.C, 50 cycles input, 100 v. D.C. output max.
10 am /s. £12/10/-, carr. 20/-. Ditto at 24 amp. £4/10/-
carr. 7/6,

SELENIUM METAL RECTIFIERS. F/B.
6or I2v. |l amp 716 24 v. | amp..

12 v. 2 amp.... . 10/= 24 v. 2 amp.,
12 v. 24 amp.. .18/~ 24v.2f amp..
12 v. 4 amp. . 16/6 24 v, 4 amp..
12 v, 6 amp. . 23/6 24 v. 6 amp.,
12v. I0amp.... .... 40/= 24 v, 10amp..... ... 80/-
SPEEDY DELIVERY OF ALL TYPES OF RECTIFIERS

HALF WAVE Ff8, SINGLE PHASE OR THREE PHASE
TO ORDER FULLY GUARANTEED.

C.IM.G. ;5 II/’HC)TC) CELLS (OSRAM). Brand new.
15/, P.P. 1/-.
B.C.929A CRT INDICATOR UNIT. Containing

1-3PBl 3in. C.R.T., 3-65N7s, 2 6Hés, 1-6G6, 1-6X5, |
2X2; 8 valves in all. ldeal for "scope conversion. New,
in original sealed cartons. 70/-, carr. 5/-.

ek vk 7 e ks s sk sk ek sk ok ok ok ok ko ok ke kkeok
% RCA PLATE TRANSFORMERS. 190 to 250 v. %
% primary. 50-60 cycles. Secondary 4,600/3,500/ %
% MID VOLT at L75 k.v.a. Brand new and ¥
% boxed. £12/10/-. Carr. 10/—. *
e e de gk sk ok sk ke sk gk ks ke sk ok ke ke ke ke koke
MINE DETECTOR No. 4. Complete in carrying
case with all accessories, Good working order. £8/19/6,
carr. paid.

PARMEKO MOVING COIL HAND MICRO-
PHONE. 200 ohm imp. Fitted on/off switch, com-
plete with 12 yards flex. 30/-. P. & P. 2/6.
BENDIX DYNAMOTORS. 28 v. D.C. input, 230 v.

D.C. output at 100 mA. New and boxed. 22/-,

EEeRADIO

15, LITTLE NEWPORT STREET, LONDON, W.C.2.

SPECIAL TERMS FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED

£4/12/6, carr. 7/6.

MICROPHONE STANDS 3 sections of
184in. Extends to 56in. Stands on 3 legs
which fold together. 21/-, P. & P. 2/6.
20-WAY TELEPHONE PLUG and
INDICATOR BOARDS. Standard G.P.O.
fitting, New and unused in sealed car-
tons. 5/~ each, either type.

G.P.O. 19in. RACKS. Heavy channe! 4ft.
10in. high, 59/6, carr. 10/-. Undrilled 14
S$.W.G. steel panelsfor above with hinged
cover, finished blue-grey. New and unused.
I5/-. P. & P. 5/-, Post free with rack.

~-TRANSMITTERS AND-
RECEIVERS

AIRCRAFT RADIO RECEIVERS BY
RCA (Model No. CRV 46151). Freq.
195 kefs to 9,050 kefs. (33-1,500 metres)
continuous. For 28 v. D.C. input with
built-in dynamotor. This 6-valve recciver
with 2 R.F. stages and 2 L.F. stages with
B.F.O. and C.W. £10, or completa with
A.C. mains power-unit for loudspeaker or
phones. Ready for use, £15/10/—.- Carr.

10/-.

R.IID’A RECEIVERS. Freq. range 2-12.0
megs. In good working order. £4/7/6,
carr. 10f-. A.C. mains 200 250 v. power
packs available, £4, carr. 5/6.
TRANSMITTER-RECEIVER No. 19.
Mk. It complete with 15 valves. Frequency
range A set 2-8 meg., B set 230-240 Mclls,
in good condition. €2/19/6, carr. 10/6.
12 V. ROTARY POWER UNIT for above,
£1, carr. 5/~. All leads, headsets, vario-
meters, etc., available.

BENDIX RECEIVER M.N.26. Covers
150-1,500 ke/s on 3 bands. This Il-valve
superhet is complete with dynamotor and
in perfect condition, 658/-, carr. 8/6.
COMMAND TRANSMITTERS.
5.3 megs. Complete with valves
crystal. New and boxed. 35/-, P. & P.

OMMAND RECEIVERS. B.C. 454,

3-6 Mc/s. Brand new, 39/6. 455, 6-9 Mc/s,
39/6. P. & P. 3/- each.
RECEIVER RI1392 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 to fit 19in. Rack Mount-
ing. External power supply required,
good order. €5/19/6, carr. [5/-.

4 to
and

ADIJOINING
LEICESTER SQ.
TUBE STATION

Telephone: GERrard 6794/1453
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8pecialists in

. Subminioture
Telecommunlication

Components

10 WATT 0 |
PUSH-
PULL
ULTRA
LINEAR _
FEEDBACK

COMPLETE

From
Your
Dealer

THE BARB LEAD-THROUGH {
One of the range of Barbs that is
gaining universal acceptance as a lead-
through and stand-off insulator.
Particulars of full range on request.

Patents applied for

@}Kﬂj EW For deta:ls write to

VERDIK SALEsl
DEVELOPMENTS CO.LTD.

ULVERSTON, NORTH LANCS 8 RUPERT COURT, WARDOUR ST,
Tel: ULVERSTON 3306 LONDON W.1. GERrard 8266 l

AMPI.IFIER AN
PRE -AMPI.II-'IER: |

- makes, not reconstructed Government

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

surplus. Popular types, 6 v. 1 a,,
4/-, 2a,7/6 12 v. 2 a., 8/6, 12 v.
1a,7/6,12v.3a, lSj- 6 a. alloy-

finned type, 27/6, 24 v. 0.3 a., 9/-.

0.6 a., 12/6, 24 v. 1 a., 13/6, 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/-. Postage 9d. extra each.

CHARGER KITS

~  No. 1, a kit for
g 2v., 6 v.,12 v,
3 amp. trans-
former, rectifier,
ammeter, all
high-grade new
parts, not rub-
¢ bish, 52/6,
umque 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, 34/6, p.p.-2/6, all with
12 months’ guarantee.

CHAMPION PRODUCTS

43 UPLANDS WAY, LONDON, N.21
Telephone LAB 4457

e s——

High Sensitivity Miniature moving coil
LOUDSPEAKER

as used in the Perdio Pocket Transistor Radio. Diameter 2%". Depth
Impedance 3 ohms, Price, including tax, post and packing, 27/6. Cash wuh order:
For this and other miniature components, apply—

SPECIALISED ELECTRICAL COMPONENTS
9-11, M th Street, Lond W.C.2

»

I.OCKWOOD

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

FOR PROMPT DELIVERY
METERS | WAFER SWITCH
WE CAN SUPPLY . l

ASSEMBLIES, CUSTOM BUILT

Banks PAXOLIN CERAMIC -y
WITHIN 7-14 DAYS s s d.
| 7 4 1110
a complete range of moving coil— { | 2 10 9 23 |
moving iron—electrostatic—thermo- 3 14 2 34 8 |
couple—also multirange meters— ; :; g gg I?
meggers—pyrometersand laboratory 6 2 i 71 6
test instruments, etc. 7 24 2 —_
All to B.5.89. \ 8 L) — l

When A.B. || and |2 way Wafers are required,
blease add |f- per bank to above prices.
SPECIALS at time and material plus 50%,.

REPAIRS

Delivery 7-14 days (] N.S.F. TYPE “G" SWITCHES.
Our skilled craftsmen carry out re- ;g::ts E: |i ;' c::‘fro'e:‘;‘;te I
pairs or convert any types and makes 3 Banks £2 4 | I /-
of single and multirange meters. 4 Banks £2 13 6
) 1 i S Banks £3 3 0 Wafers, each
Where desired, repairs are accepted on contract. I 6 Banks £312 S /.

Quotations gladly given for small as well as large
quantities, also for special assemblies.
TELE-RADIO (1943) LTD.

189, EDGWARE ROAD, LONDON, W.2.
| Paddington 4455/6._;

4,. LISLE STREET, LONDON, W.C.2
Yelephone: GERrard 4861

THE V.Z. ELECTRICAL SERVICE l

ODDIE FASTENERS

Pat. 507249

THE FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE

SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS’ REQUIREMENTS.
WIDELY USED (N THE RADIO
INDUSTRY.

HHustrated brochure and other information
will gladly be se‘;t on request.
W

Oddie, Bradbury&ﬂullltd Southampton

Tel.: 55883 Cables: FAsteners, Southampton
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EDDY’S (votT™.) LTD.

(Dept. W. W)
172 ALFRETON RD., NOTTINGHAM

MIDGET BATTERY ELIMINATORS to convert all low-con-
sumptlon portables for mains operatlon. Malns input 220/240 v.
A.C. H.T. output 85 v. 10 mA. L.T. output 1.3 v,, 125 mA. Size
3.7in. x 2.5in, Actually smaller than H.T. battery alone. Amazing
price of 55/- plus 2/6 extra post and packing.

SINGLE PIECE THROAT MIKES I/- each, post etc. 4d. each.
Could be used for electrifying musical instruments.

GERMANIUM DIODES I/~ each, 10/- doz. Post extra 3d.
ALL NEW AND GUARANTEED.

Any Parcel in- Surplus New & Postage and
sured against gﬂafa:sme:w VALVES Packing 6d. per
damage in tran- valve extra.

sit 6d, extra, |Al tested before purchase [Over €2 free.
1A7 12/6 | 6K8G 9/6 1257 12/11 | ECC84 10/6
ICS  I0/6 |6L6G /11 | 25L6GT 9/~ | ECCB5  9/6
IH5 10/6 | 6Q7G 8/11 | 25Z4G  9/- ECF80  10/11
INS 10/6 6SK7 6/11 | 35AS 10/1} | ECF82 12/6
1RS 7/11 | 6SN7 7/11 { 35Z4G 7/6 ECH42  9/11
iS5 73 | eUsGT 1311 | 35w4 76 [ EF® S
1 T4 7/3 6V6GT  5/11 | 35L6GT  9/11 | EF40 13/11
3Q4 9= 6X5GT  7/11 | 80 8/6 EF41 /6
3Q5 9/6 7C5 8/11 | 807 6/6 EF86 12/11
354 8/6 7Cé 8/11 | 954 1/6 EF89 9/
3v4 8/6 757 8/11 | 955 3/11 | EFSI 7/
S5Y3GT 7/é 10F §5/11 | 956 2/6 EL84 9/11
5Z4G ;ll |0F9 11/6 | 958 3/18 | EZ80 8/3
6AM6 711 | 1246 8/6 | DAF9s 9/6 EZ8i 9/6
688G 3/Il | 12AH7 7/6 |DFs6 96 | GZ32 12/6
6BA6 6/6 12AH8  9/11 | DL%6 9/6 PL82 9/11
6BJ6 7/6 12AT6 9/11 | DK96 9/6 PL83 10/11
6ATé 8/11 | 1217GT  8/11 | DK92 916 PY80 8/11
6F| 13/11 | 12K7G 7/6 | EB9I 6/11 | PY8I 8/6
6F15 13/11 | 12K8GT 13/11 | EBC4I 9/11 | PYS2 8/6
615G 3/11 1 12Q7G  7/6 [ ECC8I 8/l | PCC84 B8/6
617G 7/ 12837 7/6 {ECC82 8/Il | UCH42 8/Il
6K7G 3/11 1 125K7 76 | ECC83 8fI1 | UYsl m

HOME RADIO OF MITCHAM
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for l
EDDYSTONE
DIE CAST BOXES

Invaluable for man; oses, and
particu.lgrly where g E.g:p degree of
screening is necessary. Each box
is supplied complete with close-
fitting flanged lid and countersunk
SCrews.

I
N e I Wy
Three Slzes available : '
No. 896: size 4[*x2;"X 11" ... 6/- (plus I/3 postage;
No. 650: size 43" % 35"% 21" ... 8/- (plus I/6 postage
No. 845: size 737X 4L"x 25" ... 14/- (plus 19 postage)

Also the full range of EDDYSTONE short wave com-
ponents, communications receivers and F.M. tuners.
PANDA transmitters and Minibeams.

WE ARE STOCKISTS FOR:

AVYO test meters, Including the new ¢ Multiminor.” PYE high
fidelity systems. GOODMANS speakers. *B.J." tangenital
tracking pick-up arms, ARMSTRONG and DULCL radio and
amplifier chassis. BRENELL tape decks and recorders, GRAY-
SHAW instruments. PARTRIDGE and GILSON high quality
chokes and transformers. ¥

HOME RADIO wrciamy LTD.

187, London Road, Mitcham, Surrey. Tel: MiTcham 3282

TRANSISTOR WISE

‘“ Reco Special ” 3 transistor
portable receives home and con-
tinental stations. Uses specially
designed high gain frame aerlal,
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
pares list 1f- P.O.

‘*Reco **.beginners' 3 complete
with heavily magnetlsed Bell-

Phone assembly for quality
personal fistening. 55/- Data
I/-. P.O.

“ The Reco’® 2 transistor portable
receives home and continental
stations, uses high gain ferrite tuned
aerial. Complate kit with balanced
armature output unit and neac
plastic pocket case. Only 55/« in-
cluding battery. Wirlng circuit
diagram parts list }f- P.O.

‘“Reco ** all-wave | transistor recciver,

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.

——CHAS. H. YOUNG, LTD.

Don’t miss these SPECIAL OFFERS

AMERICAN PRECISION HETERODYNE FRE-
QUENCY METERS. Type L.M.14. 125 kc/s to 20 Mc/s.
Crystal checked. Complete with calibration book, etc. VERY

LIMITED QUANTITY AVAILABLE. Absolutely as new.

£25 cach.

RACK MOUNTING PANELS, all 19in. long by 5}in., Zin., 8%in.,
or 104in., 5/9, 66, 7/6, 9/~ respectively. Post 2/-.

ABSORPTION WAVEMETERS. 3 to 35 mc/s. in 3 switched bands,
complete with indicator buib. 17/6. Post free.

THE NEW GELOSO V.F.O. UNIT. OQutput on 80/10 metres.
Complete with calibrated dial, £7/12/6. Set of three tubes, 24/-.

Jina.‘ I:E?IAL INSULATORS. Ribbed glass. 1/6 each or é tor 7/6.
-5 . 1/6.

CONDENSERS. 8 mfd. 750 v., 5/6 each Post 1/6.

COPPER AERIAL WIRE. I43g. H/D {40ft, 17/~, 70ft. 8/6. P. & P.
2/= Stranded 7/25, 140fc. 10/, 70fe. 5/-. P. & P. 2/-
AMERICAN OCTAL BASED 1000 ke/s PRECISION CRYS-
TALS. 30/- each, post free.

SEMI-MIDGET LF. TRANSFORMERS (by well-known maker).
10.7 mecfs and 465 kefs. Can be used as 10.7 mcfs 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. llé.

BRIEI’SH BREAST MIKES (carbon). Ideal for mobiles. 7/6. P.
& P, 2/-.

MULTI-WAY CABLE, {in. diameter. 7 colour coded wires, any
length cut. 1/3 per yard. P. & P. min. /6.

10-WAY CABLE (5 pairs). Screened and plastic covered. 2/ per
yacd. P, & P. min. If6.

LOW RESISTANCE HEADPHONES., New ex-W.D. stock.
C.L.R: typas. 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.0.D. UNDER £1 Phone : CENTRAL 1635
All Mail Orders to Dept. ** W."' Please print your name and address.
CHAS. H. YOUNG LTD., 110 DALE END, BIRMINGHAM, 4,
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SOLDERING INSTRUMENTS
FOR
GREATER
SOLDERING
EFFICIENCY

® Light weight @ Rapid heating
® High efficiency @ Unbre-kable
handle ® Bi! sizes 3/32in .0 3/8n
(In Copper or our long Iastmg
“ PERMABIT* or ‘ PERMATIP ’
types.) All voltage ranges 6/7 v to
230 250 v. 20 models available at
prices from 19 é.

British and Foreizn Patents. Registered de-
signs. Suppliers to H.M. and Foreign Govern-
ments. Azents throughout the world, Write for
Booklet N:. S.P.5 from sole manufacturers.

LIGHT SOLDERING DEVELOPMENTS LTD. |

106, GEORGE_ST,,

CROYDON, SURREY

Tel. : CROydon 8589

Whateve: you. M CXperience, yon wmust real
# ENG!NEERING OPPORTUNITlES " Fub details o
the easiest way to pass A.M.1.Mech.E., A.M.1.C.E
C. & @ C(Eleotrical str... Generu.l Gert erc..
+NO PASS—NO FEE‘
144 PAGES terms  nd detals of
Courses in all branche:
’ of Engloeering —
Meohanical, Eleatrical
4 Civil,  Auto, Aero
Radio, ete,, Building
~ :ete, If you're earuing
' iessthan £15a week, tell
‘u: what wmtereste you
: and write for your copy
‘ot ENGINEERING
 OPPORTUNITIES °
today —FREE

B.LE.T.

487 Colleg. House, 23-

FEBRUARY, 19538

26CORD mvens‘

COLLARO AO 3/554.

Three-speed, single player for
A.C. malns 200/250 v., cream finish, complete with
turnover crystal pick-up, T " type head. Strictly
limited quantity at £6/19/6, plus 5/6 carr,
CRYSTAL PICK-UPS fitted Acos HGP37 cartridge.
Ultra lightwelght. Our Price 37/6. plus 2/6 carr.
3-SPEED RECORD PLAYERS. Fitted with Acos
turnover HGP59 pick-ups with twin sapphire styli.
rexine case with lid, fitted clasps and handle Worth
10 gus. Our Price £7/15/6, plus 5/6 carr,
3-SPEED GRAM. MOTORS ecomplete with erystal
plck-up. Our Price 70/68. plue 5/8 carr.
B'JXINE COVERED CABINETS, single player size,
ble most to units transcription
(Motor board uneut.) Our Price 46/6. plus

518 carr

PORTABLE RECORD PLAYER CABINETS to house
Monarch, Collare or Garrard 120 Changers, with space
for Amplifier and Speaker. Rexine finish In attractive
colours.  Fitted catches and bandles Our Price
£3/5/~ plus 5/8 carr

Send stamp lor complete bargain list.

RONALD WILSON & CO.

(DEPT. W.W.), 12 BRIDGE STREET. WORCESTER

motors.

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.
RESISTANCE WIRES,

! 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. &
WESTINGHO USE
GERMANIUM CRYSTAL
DIODES
I/- each. . Postage 3d.

Diagrams and three Crystal Set Circuits
Free with each diode.

A large purchase of these fully GUARANTEED
Jiodes from the manufacturers enables us
to make this attractive offer.

POST RADIO SUPPLIES

33, Bourne Gardens, London, E.4

METERS

All types
Any make

Single and Multi-range repaired
and recalibrated

Meters 27 to 6” supplied from stock-
Scaled to requirements.

E.I.R. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9

anht' Lans Tel.: LADbroke 4168
NEW BOOKS TRANSISTOR
ON RADIO & TELEVISION AMPLIFIER
The A.R.RL. Antenna Boo'c
Postage I/  .ceiiccrneiiieeeinienes 18- Type TA2B
Understanding HI-FI Circuits.
by N. Crowhurst  Postage 1/3... 23/-
Transistors and Crystal Diodes,
by Bettridge. Postage 4d ...... S/-
Radio Servicing Fault Finding,
by Patchett. Postage 4d.......... 5/-
Radio Control Handbook, by
Howard McEntee. Postage 1/-... 18/-
Magnetic Recording Wire and
Tape, by Quartermain.. Post 6d.  4/6
Industrial Television, by H. A.
McGhee. Postage 9d. ............ IS/- . )
Transistor Techniques, by Gerns- Max. Sens’ity 2 Microvolts RMS
back Library. Postage %9d.......... 12/- Audio Range — Tuned or Wide-
Radio Upkeep and Repairs, b i
Witts. New oditioy.. Postaga9d. 1S/ e e
Valve and T.V. Tube Equiva- Write for leaflet A5,
lents, by Babani. Servica types,
etc. Postage 6d. .......ceeenene 5/
UNIVERSAL BOOK CO. Microwave Instruments
12 LITTLE NEWPORT STREET, Limited
LONDON .C.2 (adjoini i 3 :
o WHEZ (rliaiittes b B3 North Shields,  Northumberland

WIREWOUND RESISTORS
Eureka wound on strip. | to 1,000 ohms:
1% 2/9; 0.5% 3/-; 0.2% 4/3; IK to 5K, 1%
3/3; 0.5% 3/6; 0.2% 4/9. SK to 20K, 19
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,
19, accuracy, for inclusion in customers own
apparatus. For | mA. 100 ohm meter, ranges
10, 100, 1,000 mA. For 500 uA 500 ohm meter,
ranges 5, 50, 500 mA. Price 8/6 each.

PLANET INSTRUMENT CO.

25, DOMINION AVENUE, LEEDS, 7.

NEW METERS

(by well-known manufacturers)

to your

7-14 DAYS

DELIVERY

A.L.D. APPROVED

requirements

METER REPAIRS

by
SPECIALISTS
Phone Prompt and
HOP 1408 Pt

INSTRUMENTS  ELECTRICAL CO.

107, Newington Causeway, London, S.E |
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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 agplications. 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 léaders, 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 be 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, 237821\?, quoting reference WW

MARCONI INSTRUMENTS LTD.,
TECHNICAL PERSONNEL REQUIRED
Senior & Junior Electrical Design Engineers

SENIOR & JUNIOR MECHANICAL
DESIGN ENGINEERS

DUTIES: To undertake the design of Test Equipment covering
ractically the whole eclectronic field, including
elecommunication, Guided Weapons, and

Nucleonics. Considerable personal cesponsibility
*and 'reedom is given, and there are no set rules
regarding the number of people engaged on a pro-
ject, the allocation of project leaders. etc.

QUALIFICATIONS: The abiity to design e«iluipmem and
aggressively progress a project thro to the stage
where a model is made and the ormation is
available for a production drawing office. Senijor
engineers are usually of B.S¢. 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 ho 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 J)ension 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. A.LBKNS. HERTS.

ar write giving full details to Dept, C.P.S., Marconi House,
336/7, Strand, London, W.C.2, quoting reference WW 2970M.
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TRANS-

FORMERS
All 4 types below
for 920/240 v. In-
put £4/5/ each.
Carr. average 6/-
after delivery.
Double Wonnd.

THERMOSTATIC
SOLDERING IRON

Fidelia

(1)3,6.923 12 v

at 68 amps.
(26,13 18 24 &
30 v. at 12 amps.
(8) 0 v. at 300 a.
Auto Wound. (4) 110120 v at 6.5 amps. We have a large
selection of Tranaformers, specially with Low Volts/High
Amps, cutput.

“POP* RIVET GUNS
(Lazy Tongs)

Eaally operatad toot for riveting
shest metal, pastic. hardboard,
eta. Usefnl for chassts bullding
cto. With universal collst to take
all rivet sizes. £4/11/~ 8end for
illustrated leatiet.

“POP" RIVETS

1/81n., 5/32in, and 3/16in., 10~ 200, £] per 1,000 of one
and the same stze. Mized * B; rivets 13/ per 500,
19/- per 1,000. Bend stamp for leaflet.

FLEXIBLE DRIVES

4ft. 6ln. long with }in. dril)
chuck For drilling, polishing
and Hght grinding. Runs in
both directiona. Can be
used with Woif and other
hand drills.  45/-.

"y
iy
2
C—

NEST OF DRAWERS

Overall: 8§in. wide »x 8in deep x
104in. high. 12 drawers. each 3. wide
X 4pin. desp x 1w high. Useful
storage for radic components, nuts,
bolts and other smafl purts. Btout
sheet steel, green enamelled. 20)-.
P, & P. 3/-

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREET, MANCHESTER. I5

CECO — 70 watt

Instrument size

HEATS UP QUICKLY~—
I} mins.—STAYS HOT—
but NEVER OVERHEATS
—BIT DOES NOT COR-
RODE OR NEED
CLEANING
WEIGHT—4{ ozs.
{Excluding Flex).

ALL PARTS INTER-
CHANGEABLE

The Thermostat Is easily
adjusted to sult the
grade of solder and
keeps the temperature
to within  I5°C, I
incorporates a micro-
switch giving sna
action on-off with mini-
mum electrical inter-
ference. Eliminates dry
joints and damage to
insulation. Element and
bit last much longer

LIST PRICE 85/- each

BRITISH PATENT No. 663214

Available from [llanufac-
wrer j=—

CARDROSS ENGINEERING
CO LTD.
LEVENFORD WORKS,

DUMBARTON
Phone: Dumbarton 655

The Fidelia {mperial gives V.H.F. reception phas
all the facllitiee of a fine audlo amplifiar. The
gramophone pre-amplifier suits all types of pick-
ups and has reconding correction for L.P, RIA.A.
and 78 cusvea. indepeudemt Baws and Trebls
Controls urm titted with approa. 44db total range.
Tape jacks cun be fitted. Hand buill throughowt
and avallable with either our Masjor power
amplifier at £38 or our Junior power amplifier
at. £34.

Other models In our range include:

Fidelia AM/FM Major. 12 vrives. Tuned R.F.
stage on all wavebands. VHPF, 8, M, and L
wavebands, Gram. pre-ampliffler and input
corrector for all pick-ups. Separate 9 watt power
amplifier £44.

Fidelia De-Luxe. VHF reception plus norma'
wavebands. 7 watt push.pull output. B8eparate
bass and treble controls, 9 Ko flter varjable
gelecuvity on M and L wavebands. £34/10/-

= Full detalls willingly on request
Ej (6d. in stamps is appreciated.)

s
TELSCOM
EL| RO
»& ed T

Nr, Brighton,
SUSSEX

ELOPMENTS" 7. Peacchaven 3150
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YOUR METER DAMAGED? |

Leading
Electrical

Repairers
to the
Industry

Contractors to the Ministry of Supply and General Post Office.
Repmrs by skllled cmf(,smen of all makes nnd types ot

Microa t
Me!,ers Electrlml Thermometers, Recording I.nstmments,
ete. Qulck deliveries—for speedy estimate send defective
instruments by registered post to:—

@ L.CLASER & CO.LTD.|

Electrical Instrument Repairers
97-100 ALDERSGATE STREET, E.C.1
(Tel.: MONarch 6822)

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
FULLY GUARANTEED

CASH PRICE
£1 2 7 6 or Deposit £2-10-0 & nine further
=74 = monthly payments of £1-4-6.

lllustrated brochure [ree on request.

FRITH rADIOCRAFT LTD

69-71 CHURCH GATE  LEICESTER

& 28 HIGH ST NEWPORT PAGNELL Bucks

Instrument I

est, |

WIRELESS WORLD

CABINETS

for
Goodmans, G.E.C,,
Wharfedale, Jensen.

STANDARD BASS
REFLEX CABINETS
Walnut, Mahogany and
Oak, as illustrated
(34” high)
12* szaker Model

10* Speaker Model
£9.10.0
8” Speaker Model

£9.0
Open t||l 5.30
Saturdays.

A. DAVIES & CO. (Cabinet Makers)

3 Parkhill Place, off Parkhill Road, London,
N.W.3. GULLIVER 5775

PRECISION MAGNETIC RECORDERS

for

INDUSTRY -

RESEARCH
LEEVERS - RICH EQUIPMENT LTD..

EUSton 1481

STUDIOS -

788 Mampstead-Rd, London, N.W.I.

COAXIAL CONNECTORS UG TYPE

21-B/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, S.W.3

RADIO&ELECTRONIC

ENGINEERS . . .

The MORSE CODE is still, andl

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
leasure derived from this extra know-
edge, it counts for much when a step up
the ladder is under consideration.
Write for the
FACTS and see for yourself how fascinat-
ing the Candler method of teaching the
Morse Cade will prove.

CANDLER BOOK OF

CANDLER SYSTEM CO.

(56W) 52b ABINGDON ROAD, LONDON,
Candler System Co., Denver, Colorado

w.e
USA

RESISTANCE WIRES
EUREKA CONSTANTAN

MOST GAUGES AVAILABLE
NICKEL-CHROME - MANGANIN

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
Phones : ClLlissold 4688/2021

Tape Amplifiers for Wearite, Collaro
and all other Decks, “Miteeamp”’ 2%
watts 18gns. 6 watts U/L. “Lodestar”’
25gns. Transistor tone control pre-
amps, etc., Mixer units, etc. Write,
HARDING ELECTRONIGS

120a Mora Road, Cricklewood, London, N.W.2
thue GLA ‘770

TRANSFORMERS
for MULLARD 510
AMPLIFIER

Fully Shrouded Up-
right Mounting. Fully
Guaranteed, inter-
feaved and Impreg-
nated. T.56 300-0-
300 v. 100mMA_, 6.3 v.
2a.ct.,63v. 2 27)-

2 10 Amp. and Tuner 300-0-

T55 for
0 A.,6.3v.25a. ct, 63v.25a ct.,
PIP 2/6. Primaries for above

6.3 32/-1
240-220- 200 0-10v. 50 ¢fs. T44 Ultra-Linear
Output Transformer 8,000 ohm. with 439 tap-
pings for 510 Amp 30/-. P/P 2/-
SPECIAL OFFER T44 and TS5 59/-. P/P 3/
All carefully made to eqnform to specifications.
SOUTHERN TECHNICAL SUPPLIES
13 NORTH STREET, PORTSLADE, SUSSEX
Tel.: HOVE 47223

'GALPINS

As anoounced in November we have taken over the
Transformer Section of this business. For years
we have wound all Galpins transtormers and can
promise you the same efficiency and quality as in
the past.

' JEFFERY TRANSFORMER CO.

199 Edward Street, New Cross, L.ondon, S.E.14
TIDeway 4458

PURCHASE. HIRE OR HIRE - PURCHASE

VORTEXIO

Yape Recorders and
P_A. Equipment, etc.
also Recordlngs —Tape to Yape/Disc Servite

GRIFFITHS HANSEN (Recordings) LTD.

32-33, COSFIELD STREET, LONDON, W.1
Phones: MUSeum 2771/0642

FEBRUARY, 1958

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 of all kinds.

Frequency bands in the range | c/s to 150 ke/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., M.O.S., Admiralty, etc

E. A. SOWTER LTD.,
7 Dedham Place, Fore Street, Ipswich,
Suffolk. el.: Ipswich 52794,

TRANSISTORS 2RE 45T
SPECIALITY
FULL TECHNICAL ADVICE SERVICE
ALL PRICES ARE POST PAID
Transistors. Red Spot, 8-. Red/Yellow Spot
R.F.), 21/-. GreenfYellow (Audio), 10/-
rystal Diodes 1/3.
7-Transistor Portable Circuit, 1/6.
3-Transistor Radio (L./M.W.) Circuit, 11d.
Complete kit £3.17.6. Speaker extra.
ELECTROLYTICS-GUARANTEED
16 mfd. 450 v. 150 mA. I}in. x lin., 2/4 each.
8-8 mfd. 450 v. 100 mA. Tiin. x lm 2/9 each.
8-16 mfd. 450 v. 100 mA, Iim x lin. 2/9 each.
50 mfd. 50 v. 1/6. 25 mfd. 25 v. /8. 1
Condensers: .0l mfd. 1,000 v., 6d..1/350 v., 8d-
Resistors : All Yalues 10% L watt, 6d. each.
TERMS : C.W.O. or C.O.D. (over £2).
FULL COMPONENT LIST 6éd.
OAKFIELD RADIO
44 OAKFIELD ROAD, STOCKPORT

\TANNOY

SOUND EQUIPMENT

Tells you what’s going on clearly

WEST NORWOOD - S.E.27
Tetephone: GiPsy Hill 1131 (7 lines)
ponents, Tape Re-

corders & accessories,

Test Equlpment, Valves & C.R.T.s, Tools and
many other ltems too numerous to mention
here. -Send éd. (P.O. or stamps), for your

copy, from
’ONES (Dept. W.W.),
453 Soundwel Road Kinvswood BRISTOL

Have you seen our
illuscrated list? It con-
tains Radios, Com-

EXPERIENCED
TRANSFORMER DESIGN ENGINEER

required for interesting range of
problems including :

MAGNETIC AMPLIFIERS AND
PULSE TRANSFORMERS

A Degree or Higher National
Certificate together with some ex-
perience in the above fields is
preferable.

Apply to : Personnel Officer,
COSSOR RADAR & ELECTRONICS LTD.,
22, Highbury Grove, N.5.
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Tomorrow's Radar systems...

© . i

If you are an

outstanding Circuit

"ll.i‘_d-l-;pi‘

Engineer and would
like to work on the |
most advanced radar |
display and data
processing equipment,
write to :-

DECCA RADAR LIMITED, §
Display & Data
Laboratories,

Tolworth, Surrey.

...needs today's finest engineers!

There's » foure RADAR ENGINEERS

FELGATE RADIO LTD. |
The SHAPE Air Defense Technical Centre has a

i few vacancies for graduate engineers and physicists
, with several years’ experience in Radar Engineering.
- 1 The projects to be undertaken will be concerned
R A n I 0 E N G I N E E R mainly with radar receivers, with special emphasis
- on refined detection techniques and the application

of modern methods thereto.
We need a man for general factory The basic salaries will be based on the European

and laboratory duties including the average for corresponding background and experience.
! . . . Successful applicants from foreign countries will
design of domestic radio. Academic benefit by a number of privileges including a
qualifications are not essential, but [ foreign allowance of the order of 70% of the basic
salary, and reimbursement of the cost of moving

for a

he must have had cxperience 1n their families and household effects to The Hague

some form of design or close and back to their country of origin on termination
P g 2 of contract. The total income is tax free in The

assoclzilatxc.)n with plroducnon. i, RO B

App C%uons_ I3 to _e Applications, containihg detailed information on

Managing Director, Felgate Radio training and past experience, should be sent as

Ltd., Felgate House, Studland soon as possible to:

Street, Hammersmith, W.6. The Director, SADTC,

P.O. Box 174, The Hague,

The Netherlands.
29
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ENGLISH ELECTRIC COMPANY LIMITED

Guided Weapons Division

DRAUGHTSMEN

Following the announcement of contracts for the introduction of
Tl-ll%NDERBIRD missile into service with the R.A.F. and the

Army, there is an increasing demand for Draughtsmen and

Designers at both our Luton and Stevenage establishments.

Applications are invited for positions in our electronic, servo-
mechanism and instrument departments from electronic, electrical,
and mechanical draughtsmen who have had at least two years
relevant draughting experience and who have served an engineering
apprenticeship and obrained an Ordinary National Cert.ficate.

For some of the more senior vacancies about seven years’ experience

the

is essential.

The Company operates a comprehensive pension scheme.

In most cases HOUSING may be available, BUT EARLY
IS ESSENTIAL.
details tp Dept. C.P.S., 336/7, Strand, London, W.C.2,

quoting Ref,: WW 699].

APPLICATION

& DESIGNERS

WIRELESS WORLD
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R.G.D.

The Radio Gramophone Develop-
ment Co. seecks Senior and Junior
Engineering Staff for work on Tele-
vision Development.
Applicants should have
in the following fields:—

Television Receiver Circuit
Development.

Radio and Television Mechanical
Development.

Colour Television.

Television Components.

These posts are permanent and pro-
gressive and occur due to expansion of
an established and successful team.

Apply in writing, stating age and
salary required to;—
Technical Director, R.G.D. Co.,
Ltd., Eastern Avenue West, Rom-
ford, Essex.

experience

Please write, giving full

SIR W. G. ARMSTRONG
WHITWORTH AIRCRAFT
LIMITED

require

TECHNICAL
REPRESENTATIVES

These positions entail liaison
work in the Service Department
between the Company and the
Admiralty in connection with
the Seaslug development pro-
gramme.

Applicants must have H.N.C.
Electronics or cquivalent, with a
mechanical background. Attrac-
tive salaries are offered together

with an excellent pension scheme.

All applications will be treated
in the strictest confidence, and
should be addressed in the first
instance to the Labour Manager,
Sir W. G. Armstrong Whitworth
Aircraft Ltd., Baginton, Near
Coventry, Warw:ckshire.

Research Development

Design and Prototype
Development of Audio-
Electro Devices and

Equipment. Box No. 2336
clo “W. World”

ELECTRONIC ENGINEER

Fixcellent prospects exist in a new group being

formed to cater for al technica! aspects of elec-

tronio being f: d This
level

supervision of
manpfacture and testing, together with the
provisioning of a test specification. Candidates
should have design experience In one or mote of
the following—

Broad Band Amplifiers

Pulse techniques

Transformer design

Microwave techniques

V.H.F. techuniques

Transistor circuits.
Qualifications should tnclude a Degree or Higher
Nationai im Physics or Electrical PEngineering,
although where i have 1
practical ability, this will be accepted. They
should also have the personality mnecessary to
lialse with custowers on technical matters.
Housing i and ion Bcheme.
Apply: Personnel Manager,

THE GENERAL ELECTRIC CO. LTD.,

Broad Osk Works, The Airport, Portsmouth,

W. H. SANDERS (ELECTRONICS) LIMITED

have vacancies for

L. Miorowave Enginesrs with experience in Microwave
Measurements to work oo destgn of pew lnstru-
to  Matexial

ments and of M.
Qualifications HNC or equivalent in Eiectrical
Engineering.

% D E d for our Industrial

Electronica Group.

Quatificitions AMIEE or HNC.

The person selected will be responaible for all
engineering prospects of an btmportapt industriai
product. Knowledge of low speed timing circuits
is an ewsantlal

Experience of electric welding techniques would
be an advantage.

Applications giving detalls of age, experience and
should be udd d to:

Personnel Officer,
W. H. Sanders (Eleotronics) Limited, Gunuels Wood

INDEPENDENT TELEVISION

AUTHORITY

Applications are invited for the post of
General Assistant to the Senior Engineer
Transmitters in the Operations and
Maiutenance department at its London
headquarters. Applicants should be fully
qualified rofessiona!l Engineers and
possess a first-class techmcal knowledge
of radio engineering and bave had prac-
tical experience of specification, design,
comstruction, installation and testing of
VHF vision and sound transmitters and
ancillary equipment. Some experience of
station operation would be useful. The
salary scale for this appointment is
1,325—£1.705.  Contributory Pension
cheme in force. Four weeks’ annual
leave. ABpucations should be submitted

to the Personnel Officer, 14 Princes
Road, Stevenage, Horts. Gate, London, S.W.7.
ELECTRICAL ENGINEERS RADIO

or PHYSICISTS

required for work on a special project, invol-
ving the development of a modern, complex,
microwave electronic valve. Minimum qualifi-
cation O.N.C, or Inter B.Sc.

Previeusexperience in this fleld Is not essential.

The vacancies give opportunities for candidates
to become experienced in advanced micro-
wave techniques. :

Abply aueting M/! to
PERSONNEL OFFICER
M.0, VALVE 0., HAMMERSMITH, W.6

A subsidiary of The General Eiectric Company,

Development Engineers required for
Senior and Junior positions. C. & G.
I. Telecommunications or other rec-
ognised qualifications essential. Vac-
ancies offer opportunity to work on
interesting projects in well equipped,
modern laboratory, and are permanent
and progressive.

Apply in writing in first instance to:—
Employment Officer,

THE EVER READY CO. (G.B.)
LTD.
Radio Dept.,, Park Lane,

Wolverhampton.
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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 funda-
mental knowledge of radio or radar
with some practical experience.
Training courses are provided to give
familiarity with the types of equip-
ment 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 permanent
pensionable posts.

Opportunities for promotion to
Telecommunications Technical Officer
are good for those who obtain the
O.N.C. in Electrical Engineering or
certain City and Guilds Certificates.
The maximum salaries of Tele-
communications Technical Officers
are Grade III £870, Grade II
£1,030, Grade I £1,250.

Apply to the Ministry of Transport
and Civil Aviation (ESB1/RT),
Berkeley Square House, London,
W.1, or any Employment Exchange
(ac}t(x)g?ng Order No. Westminster

Old established and progressive
manufacturers of electronic instru-
ments invite applications for the
appointment of;

DEVELOPMENT ENGINEER

to work on the design of miniature

| transistorised electro-acoustic

devices.

The Company has a leading position
in its fields and its products are
marketed throughout the world. The
factory is situated in Central London.
Candidates should have O.N.C. or
H.N.C. in electrical engineering,
electronics or physics or equivalent
qualifications, and exper’ence in the
desgn of small electro-acoustic
dev ces. Experience of transistor
appl cations is desirable. Age prefer-
ably around 30. Apply stating age
and giving full details of educat on,
training and experience and present
or last sal'ry to—Box No. 3578 c/o
“W. World .

VACANCIES IN GOVERNMENT SERVICE

A number of vacancies, offering good career

prospects, exist for:—
Radio Operators — Male

Cypher Operators— Male and Female
Apply, giving details of education, qualifica-

tions and experience, to;—

Porsonne! Officer, G.C.H.Q. (FOREIGN OFFICE)

53 C.arence Street, Cheitennam.

CHIEF TEST ENGINEER

is required to take charge of a
department concerned with the
production testing of electronic
equipment of considerable variety
and technical interest. Sub-
stantial experience is essential,
preferably in a similar capacitys
and familiarity with A.LD. re-
quirements would be an ad-
vantage, Technical qualifica-
tions to H.N.C. standard, or the
equivalent, are desirable.

Appointment is pensionable
and carries an_attractive salary.
It offers excellent prospects and
an opportunity to work on a
variety of interesting projects.

Applications, which will be
treated in strict confidence,
should include details of quali-
fications and experience, and
give an approximate indication
of the salary required. They
should be addressed to:—

Personnel Manager,

R. B, PULLIN & CO., LTD,,
Phoenix Works,
Great West Road,
BRENTFORD, 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 o1 without academic ?ualiﬁcanons,
who is able to demonstrate suitable experience
and aining.

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, yuoting reference WW 2970L

ELECTRICAL COMPANY LTD.

Graduate Engineers or Physicists with two or more
years experience in the field of microwave techniques
or microwave receiver systems are required for
theoretical or practical work in the development
laboratories of the Radar Division. Applicants are
requested to write, quoting reference F.10 to:—

METROPOLITAN-VICKERS

DEVELOPMElf‘IT ENGINEERS
or
ELECTRONICS DEPARTMENT

Personnel Manager,
Metropolitan-Vickers Electrical Co. Ltd,,
Trafford Park, Manchester, 17.

ELECTRONIC ENGINEER

required in the Electrical Department of The Steel Company *

of Wales Ltd. (Steel Division).

The successful candidate will be responsible for the develop-
ment and maintenance of electronic equipment for general
steelworks applications. A considerable degree of initiative is
required and the ability to work closely with manufacturers
on new applications. _The successful maintenance of
equipment is of vital importance. | |

licants should p a University Degree or equivalent
in Electrical Engineering, preferably with Electronics as a subject
in the final year. Previous practicaI experience in manufacturing
or_development work desirable. L. .

Those wishing to apply should write gxm fullest possible
details of age, experience, qualifications present A
quoting the reference 303/W. to:—

Superintendent, Personne! Services,
THE STEEL COMPANY OF WALES LTD.,
Abbey Works, PORT TALBOT, Glam.

A P I I I NI NI N NI NI NI NI NI NI NI NI NS NINI NI NI NSNS

ELECTRICAL LABORATORY ASSISTANT
tequired by
“ ENGLISH ELECTRIC

STAFFORD
The Company wishes to engage a Laboratory Assistant
capable of operating C.R.O. and electromagnetic oscillo-
graphs. .
The laboratory in question is concerned with high power
development tests on heavy electrical equipment.

Applicants should preferably have some ex erience of
measuring techniques and they must be capable of main-
taining measuring equipment on their own initiative.

Please write giving full details to the Central Personnel
Scravsi::u, Mnrgcjoni House, 336/7 Strand, London, W.C.2.
Quoting Ref, WW1206B.

e e e A e d
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Bakelite Back Cases for Avometer
mode

Bakelite Front Panels for Avominor
Universal ...ciciveeee (O0COthe 00000009900 7/6 each

Pestage 1/6

T/6 each

ARMATURE
. i

- Q DROP

@® S
=

'

(Ex A.M
Ref. 5G/549)

For testing Motor and Generator Armatures,
max. dia. of commutator appr. 4in.; max.
overall dia. 7in.; max. length appr. I5in.
PRICE £5/10/-. Packing and carriage 15/-

EDDYSTONE 358X COMMUNICATION
RECEIVERS

40 kc/s to
31 me/s with
ten plug-in
coils.

PRICE: Aerial Tested,
with ten coils............oooiiiinnnn,

£1 10 O
Coils for the above Receiver available separataly

or in sets of ten in wooden tray, Price per coil
17/6. Complete set of 10 coils £6/10/0.

A.F. OUTPUT POWER METERS
Marconi TF-340; F.S.D. S5mW to 5 watts.
Impedance 25-30-40-50-60-80-125-150-200 ohms;
Impedance Multipliers 0.1-1.0-10-100.

PRICE, fully overhauled and guar-

AR Te e d R s e e R S e €32 10 0
Taylor 160 A; F.S.D. 0.25mW to 2.5 watcs.
impedance 2.5-5-100-125-150-600-4000-8000-

10,000-20,000 ohms.
PRICE, fully guaranteed

BEAT FREQUENCY OSCILLATORS
10,000 cfs

Furzehill No. 1, 0 to
mains operated

General Radio, Portable type 613-A,

0to 12,500 /s, battery operated... £25 0 0
Marconi TF-195L, 0 to 40,000 cfs,

mains operated .......oceviiiiiiinnne £65 0 O
Marconl TF-195L4, Wide Range, O

to 150 kefs, mains operated..... too (5778 0 0
General Radio Type 700-A .Wide

Range, 0 to 5 Mc/s, mains operated £55 0 0

FOSTER MODEL *“D"
METER

Portable Thermocouple Potentiometer with
fully divided slidewire Range O to 20 and 0 to
60mV. Calibrated in degrees C for Pt-Pti3%Rh,
Chromel Alumel and Iron Constantan Thermo-
couples.

PRICE complete with Standard Cell £32 0 0
Ditto with potential divider

POTENTIO-

Packing and carriage

AIRCRAFT BOND TESTERS 5G/2126,
complete with matched leads appr. 6 and 60ft.
long. £8/15/-. 1

Alkaline Accumulator £3/10/-.

AIRCRAFT AERIAL REELS TYPE
RL-428 with 28Y Motors.
Price on application.

T.C.S. COLLINS TRANSMITTING AND
RECEIVING EQUIPMENT

Frequency range 1.5 to 12 mefs. Crystal con”
troﬂed or V.F.O. operation. Output: 20W
voice or 40W C.W.

The installation consists of:
Transmitter, Recziver, Remote Control
Unlt with built-in loudspeaker, Aerial
loadlng coil, set of three interconnecting
cables, Power Supply Unit for 12, 24, 110 or
230V D.C. or 230V A.C., Headphone, Hand
Microphone and Key.

Comprehensive ranga of spares available.
Prices and detalls on application.

METERS
24in. Centre Zero Plain Scale M.C. Galvano-
meters, 600-0-600 uA, projection mounting,
plug-in type. 12/6.
24in. Round projection mounting M.C. Milliam-
meter, 0 to 500 mA. 8/6.

24in. Round Flush M.l. Voltmeter with internal
resistance, 0 to 300V A.C. 22/6.

V.H.F. AIRCRAFT TRANSMITTING
AND RECEIVING EQUIPMENT
Crystal Controlled, 1i5-145 mefs. Out-
put appr. 4W; total weight appr. 26lb.

4-channel installation TR-1520.

10-channel Installation TR-1936.

44-channel installation with automatic tun-
ing.

All A.R.B. released and supplled complete
with mounting rack, remote control unit,
aerial, plugs and receiver headgear assy
with microphone. Particulars on applica-
tion.

RADIO COMPASS INSTALLATIONS

Complete installations ARN-7 and SCR-
269G. Receivers BC-433G and RS/ARN-7;
Control Boxes BC-434 and C4/ARN-7;
Loops LP-21, Inverters MG-149F and H,
Plugs PL-108, PL-112, PL-118 and PL-122,
ete.

Prices and details on application.

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. | micro-
amp. F.S.D. Accuracy .01%.

MARCONI F-10C FIELD TRANSMITTING
AND RECEIVING EQUIPMENT

Frequency range 2 to 20 mc/fs.

Three Crystal Controlled Channels.

The installation consists of: Transmitter,
Receiver and accessory box on lightweight
frame; Col'apsible pedal generator on light-
weight frame; Canvas Bag with Aerial Acces-
sories, Telescopic Mast, two 7.5 metre Masts:
spare parts, accessories, etc.

Full details and prices on application.

25 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 .15 0 O

£1 10 0

Carriage ....

SCANNERS RC-94 for SCR-720 RADAR
EQUIPMENT, complete or components.

Prices and details on application.

TELEPHONE SWITCHBOARDS

U.C. 10-line Telephone Switchboards and
spares.
American BD-7| and BD-72 6. and 12-line
Switchboards and spares.
INSULATION TESTERS
Record ‘" Minor' 500V Insulation Testers,
complete with leather case, £10.
Evershed Series | Megger Insulation Testers,
500V 40 megohms, £25.
Evershed Series | Megger Insulation Testers,

1,000V 100 megohms, from £27/10/-.

Bvershed Series | Megger Insulation Tester,
1,000V 100 megohms, complete with decade
box for resistance measurements, unused, £60.

Evershed Series i 500V Megger Insulation
Testers in leather case, £35.

Evershed Series Il Megger Insulation Testers
(** Wee " Megger), 500V, £12/10/~

Evershed bridge Meggers, 500V, £45.

Leather Cases for ‘' Wee " Meggers, 15/- each.

All the above are fully guaranteed for six months.

Please write for full details of the above equipment to

Z & I AERO SERVICES LTD.

14, South Wharf Road, London, W.2

Telephone AMBassador 015§/2
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Wireless World Classified Advertisements

Rate 7/- for 2 lines or less aud 3/8 for every additional
line or part thereof, average lines 8 words, Box Numbers
2 words plus 1/-. (Address replies: Box 0000 ¢/o *“Wireless
World’* Dorset House, Stamford 8t., London, 5.E.1,) Trade
discount details available on uppﬁcaﬁnn. Press Day March
1958 issue, Thursday, January 30th. No responsibility
aooepted for errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriordted as a
result of the eonditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEwW RECEIVERS AND AMPLIFIERS
HIRLEY LABORATORIES, Ltd., 3, Prospect

Piace. orthing, Sussex. Tel, 30536,
THE TWA/1515 stercoscnic tape recording and
xeplay amplifier, separate meter monitoring on
gcon. and playback on both channels, 13watts
P each channel, 96gns, TWA/15 tape record-

lna and reproducing amplifier, 13watts O/P, for
Wearite and Collaro decks, 45gns: TW/PA
recording and replay pre-amplifier, 30gns; both

with valve voltmeter monitoring; type SB/1-15E

high-fidelity amplifier. exceptionally wide tone-

system, 40mv sensitivity, 20gns; with

two inputs and 3-position gram’ filter. 22gns;

specialized ampliflers for musical and

Z(c)lenaﬂc industries including the
watt.

I{I-FI at low cost; our AM/FM R/G chassis
and feeders are grand performers at
highly competitive prices; we partlcularly em-
hasize our Model A/F834, and 8 valve 3 wave-

and 4 watt chassls with gram switching;
also Model A/73 AM/FM feeder; trade enguirles
invited.—Bayly Bros,, 46. Pavilion Drive, eigh-
on-Sea, Essex. (7551

RECEIVERS AND AMPLIF|ERS—
SURPLUS AND SECONDHA
RO Rx’s and cotls in_stock. also ARSS,
BC348R, CR100, etc.—Requirements please
to R. T. & 1. Service, 254, Grove Green Rd
London, E.11. Ley, 4986. {0053
X R.A.F. G.E.C. airfield amplifier equipment
incorporating five 175W individual amoli-
plete with valves. and offered on a fully
power packs; distribution and test panels; com-
plete with valves, and offered on a fully tested
basis; £150 ex-works.
& CO., LTD., Wood

Lane, London, W.12. Tel.: Shephérds Bush 2070
and Stanningley, Nr. Leeds. Tel. Pudsey '2'?41

568
TV _RECEIVERS—
SURPLUS AND SECONDHA
TV' 6in Premier set in cablnet with
Pri, 0249,
LOUDSPEAKERS—SURPLUS AND
ECONDHA

HARFEDALE W12/cs sand filled corner

panel; £35.—52, Court Lane, Cosham,

Portsmouth. (7617

DYNAMOS. MOTORS., ET¢.—

SURPLUS AND SECONDHAND

1500 cycles alternators 2KVA 80v.—E.W.S.

Church Rd., Moseley, ‘Birming-

ham, [7618

TEST EQUIPM ENT—SURPLUS AND
SECONDHA

MATEUR disposing of best gear, amplifiers,
Aetc .» cheap.—Tel. Ley. 1932. {7584
VO valve characteristic meter Mk. II,
recently overhauled by manufacturers: £45
n.o.—J, Davy. Ltd., 241, North End Rd..
w14 Ful. 3321 17570
IGNAL generators, oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock; your em}ulries are
invited.—Requirements to rvice,
254, Grove Green Rd., London, Ell Ley. 4986.

NEW COMPONENTS

CRYSTAL microphone inserts (Cosmocord
mic 6/4): guaranteed newly made and
boxed; 15{6 post free.—Radio-Alds, Ltd., 29,
Market Watford, Herts. fol70
COMPONENTS—SURPLUS AND
SECONDHAND
N stock.

LARGE quantities of:—

BULGIN resistors and plugs. Ross-Courtney
terminals, loudspeaker gauge units, Colvern
lead-in tubes, Weymouth colls, Wearite coils
and_chokes, Mor%anlte resistors, rotary switches.
various, tag rips, resistor panels, toggle
switches, loudspeakers, valve holders, 6v. 12v
and 24v bulbs, etc.

WHOLES. ALERS surplus as new at a fraction
of mew_price; complete lists available.

J. J. SURPLUS SUPPLIES, 39a, Sydney St..
Brighton, Sussex. 17576

£5;
magnifier working order. demonstration.—
[7600"

'

(ot

RS

CLEVER STICKS?

clever hands
and clever brains

keep Partridge transformers in
the lead. The finest possible
materials, constant
and development ensure that,
almost inevitably, in any am-
plifier specification, the words
“Partridge Transformer

ded” will

researeh

re-

PP

PARTRIDGE

SRR

ECONOMICAL DESIGN

MEANS PRICE REDUCTION
OVER TRANSFORMERS WITH
LESS EXACTING SPECIFICATION

P5000 Series 95/_

20 WATT MODEL

@ A range of truly *“ high ” fidelity output
transformers especially suited to the
well-known Osram and Mullard Am-
plifier designs. The primaries are

tapped for ultra-linear connection at

439, and on certain models at 20% it
nges optimum performance at various
power levels up to 50 watts for operation
with such valves as KT88, KT66,
EL34, N.709, EL84, ctc.

® 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 : ELMbridge 6737/8

COMPONENTS—SURPLUS AND
SECON

ADIO C EARANOE Ltd 27, Tottenham
Court Rd., London, W.1, Tel. Museum 9188.
ALL items previously advertised sti.l available. ol

100.
3 .25uf 350V. wkg, metalpack,
offers.—Tel. Avenue 1634.

642

OUTHERN RADIO SUPPLY, Ltd .. 11, Little

Newport St., London, W.C.2, See our dis-
played advertisement page 172.

NF‘W and used radip and television spares

000 condensers,
unused, stock;

d components, low prices; valves from

1/6, all guaranteed; lists 3d. —-J. Palmer (W),
32, Neasden Lanhe, London, N.W.10. {78

dealers, manufacturers.

RADIO engineers,
send for our list of brand new clearance
lines in radio and televislon components, etc.—

A.W.F,, Dept. WW, 10, Sackville St., Brad-
ford, 1. (o131
MAGSLIPS at low prices. fully guaranteed,
in Resolver No 5 (AP 10861), 50v.
50c/s, unused in, 55/- post. 2/1
large stocks of these and other types.—P
Crawshay, 94, Pixmore Way, tchwonh,
Herts. Tel. 1851. [0087
LLUSTRATED Catalogue No. 13 containing

over 450 items of Government surplus and
model radio control equl ent, 2/2, refunded
on purchase of go overseas sea mail.—

Arthur Sallis Radlo Control Ltd Department
W, gy t. (o193

W., North Rd., Brg
V. tubes £1, including carrlagel'l This
ridiculous price owing to slight screen
icture!! - Ideal for

burns, but glving perfect
stand-by or for testing;
tangular.—Duke Co., 621

Manor Park, E.12, Tel. IIf. 6001 3.

NEW GRAMOPHONE AND SOUND
EQUIPMENT

DON'T miss the LP tape sale of Sound News.
—See under tape recording etc. (0194

LASGOW.—Recorders bought, sold, ex-
changed, cameras, etc., exchanged for re-
corders or vice versa. —Vlctor Morris, 406.
Argyle 5t., Glasgow, {0201

INE-VOX disc recurding mechanisms for
L.P, or standard operation f{rom 30gns.-
SG?ns . also complete tape/sdisc or direct chan-
s from 50gns-112gns.

DEMONSTRATIONS can be arranged ia Lon-
don.—For full details write to K.T.S.. Ltd..
* Coplow,”” Park Rd., Braunton, N. Devon.
Callers by appointment only. (o210

'APE Recorders. Ferrograph, 76gns; Reflecto-
graph. 287, Brenell, 48gns; tape dects
Weante, Collaro, Truvox; xnlcrophones Reslo.
Acos; amplifiers, Leak, 2ngn uad.
; iure purchase facilities ava ble. igh
ﬂdeutX tape to disc service—Lambda Record
Co. Kimberley Ave., Liverpool, 23. [6884

TTENTION! The famous Sonomag ‘' Adap-

tatape ”’ pre-amplifier is now fitted to v.he
Collaro Mk, IV tape deck and now incorporates
push-pull oscillator, complete with power pack;
38gns. Easy terms and speclfication on
request.—Sound Ta?e Vlslon. the tape recorder
and Hi-Fi specialis! (De , T1, Praed
St., London, W.2. Pad. (7355

ALL makes of tape recorders in stock. Ask
us about our new high quality, low cost
¢ Addatape,”” can be connected to amplifier
making a real HI-Fi recorder or plugs into
radio; leaflets and prices on request: our terms
can’t be beateni Special oﬁer-—l.ZOOft plastic
xecordlnz tape, only 22/6. Fplus & p. 1/6.—
E. C. Kingsley & E) 133, Tottenham
Court Rd., London, uston 6500, [7560
'APE recorders for home and industry,
Brenell, 53gns; Ferrograph recorders trom

79gns; Leevers-Rich, from £459 nccurdlngl

specification; Standard and igh
* Cadenza "’ Reslo etc H speakers
ake/dxsk and complete recording
** Sound Recording Services

quality mlcs.
tuners, etc.; e

service
{1949). 31 Peel St., Eccles, Manchester. Eccles
624, Director: Thurlow Smith, A.R.M.C.M.
fo122

TAPE RECORDING, ETC.

APE to disc, Queensway Recording Studios,
123, Queensway, W.2. Bay. 49 Recor-
ders servlced and for hire. (7421

HAVE your tape recordings transferred to
discs; quick service.--Supertone 9,
King St., W.3. Acorn 2594 “toioe
RENDEZVOUS RECORDS offer comprehen-
sive 78/LP tape to disc recording facilities.
—-Leaﬂet 19. 8t., Man-
chester, 3 17402
OUR specml sudpply of !acbor% fresh LP tapes
1,800ft on 7in reels, 34/6:

orders m smot rotation; s.a.e. und News.
59, Bryanston 5t., W.l. 0199
TA E to dlsc xecordmg —L.P. (30 mins.).
3/6, 48-hour servlce. 5.8.€.

leaﬂet —Marsh, Little Place, Moss Del Eh Lane
Aughton, Ormskirk, Lancs. Aug. 310! (7369
SE Britain’s oldest _full-time tape/disc
transfer service for LPs and Mark 783
(still 1952 rates).—Sound News Productions. 59,
Bryanston St., London. W.1, Amb. 1.r°192

rom Blackfriars
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SOUTHERN RADIO’S

WIRELESS BARGAINS
TRANSMITTER-RECEIVERS. Type 38 Mk, I

@ See Special Offer Opposite @
TRANSRECEIVERS. Type ‘18’ Mark lIl, Two
Units (Receiver and Sender), Six Valves, Micro-
ammeter, etc. in Metal Case. Untested, without
guarantee but COMPLETE £2/18/6.
ATTACHMENTS for 18" Transreceivers. ALL
BRAND NEW. Headphones 15/6; Hand Micro-
phone 12/6; Aerials 5/-; Set of 6 Valves 30/
RECEIVERS R.109. S.W. Receiver in Case, eight
valves. Speaker and 6-v. vib. Pack. Untested, no
guarantee but COMPLETE £2/18/6.
RESISTANCES. 100 Assorted useful
New wire end 12/6.

CONDENSERS. [00Ad. Mica; Tubular; etc. I5/-.
BOMBSIGHT COMPUTERS. Ex-R.AF.
NEW. Hundreds of Components, Gears, etc.
Ideal for Experimenters £3.

LUFBRA HOLE CUTTERS. Adjustable }in.
to 3; For Metal, Plastic, etc. 7/-.

RTZ CRYSTALS. Types F.T.24] 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.241. 54th Harmonic) 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRY-
STALS 45/-, Holders for both types l/- 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.

TRANSPARE MAP CASES. Plastic
14in. x 10%in. Ideal for Maps, Display, etc, 5/6.
DI6NGHY AERIALS. Ex-U.S.A. Reflector Type

4/6.

STAR IDENTIFIERS. Type | A-N Covers both
Hemispheres 5/6.

CONTACTOR TIME SWITCHES. 2Impulses
per sec. in case |1/6.

Post or carr. extra. Full list Radio, Books, etc., 3d.

SOUTHERN RADIO SUPPLY LTD
11 LITTLE NEWPORT STREET,
LONDON, W.C.2, GERrard 6653

values.

@ AERIAL EQUIPMENT. Poles, Masts,

Dipples, Yagi, Microwave arrays. Whips,
12in. Whips to 90ft, Masts.
@ CABINETS AND RACKS. 36in. to

96in. high, standard 19in. wide.
@ CONDENSERS up to 10,000 mfd. and
50 kV.

@ FUSES. Cartridge and E.S. ¥ amp. to
600 amps.

@ INSULATORS. 80 different patterns.
@ LOUDSPEAKERS 3in, dia. to 50 wartt
Theatre Systems.

@ METERS. 2in. to 12in. dia. 120 different
types.

@ POWER SUPPLIES. Generators,

Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps. to 36,000 v. { amp.

@ RECEIVERS. 80 types available from
15 kefs. to 600 mc/s. including portable, D.F.,
Table Rack and Pedestal.

@ TEST GEAR, American, over 100different
types, Meters, Calibrators, Signal Generators,
ete.

@ TELEPHONE AND TELEGRAPH
EQUIPMENT. Single- and multi-channel
apparatus, filters, switchboards, power
supplies, perforators, printers.

@ TRANSFORMERS Audio and Power,
200 types from 2 volts to 18,000 volts and
up to |5 kVA.

@ TRANSMITTERS, 60 different types
from UF-1 Handie Talkie to G-50, 2,500 watts.

FULL LISTS AVAILABLE

Send your requirements. All p acking and shipping
facilities.

P. HARRIS,

ORGANFORD, DORSET
Telephone: LYCHETT MINSTER 212

\

rewinds. -134,
- Tel.

CABINETS

EFLEX cabinets from 2 to 9 cublc ft, free
standing or corner type: Gram cabinets, all
sizes to suit all pockets; call or send require-
ments.—T. & F. Hammonds, Cabinet Supplies,
2, Lister St., Nuneaton, Warwickshire, Tel.
Nun. 3234. 17626

VALVES WANTED

WE 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, [014
ALL types of valves British or American.
transmlttir‘x% and receiving: keenest cash
prices paid. gu to offer?—-Write
or call Lowe Bros.. iana Place, Euston
Rd, NW.1 (6985

ave

WANTED, EXCHANGE, ETC.

AUTOMATIC voltage regulators W.1698,

miralty pattern required.—Box 3616. [7647
ANTED, four _teleprinter five-hole tape
readers. ty-)e P92951 or P97203, complete

with base plate P92949.

QUOTE price to Principal, Wolverhampton &

Staﬂordshu-e College of Technology, Wulfruna

St.. Wolverhampton. 17579

battery portable tape

ANTED
oosey & Hawkes reporter, E.M.
slmilar. details, lowest price.—Box 3257. [ 7574
CONVERT to cash. We buy surplus; new
valves. components, meters. etc.—R.H.S.,
155, Swan Arcade, Bradford. 10180
EXPERIMEN’I‘ER urgently requires “* Sco-
phony ' diffraction light cell.—Griffiths,
£, 1197,

[7592

recorde r

354, Ilford Lane, Ilford, Essex.

VALVES {(new), tape recorders. test equip-
ment, any quantity.—Stan Willetts, 43,
Spon Lane, West Bromwich, Staffs, Tel. Wes.
2392, [7079

ANTED, HRO colls, Rxs,, etc., A.R.88s,
BS3438s, S27s, etc. —Defails to R. T. & I.
Service, 254, Grove Green Rd.. London, E.11.
Ley. 4936. 0163
ANTED for cash'—Tape recorders, tape,
Hi Fi equipment, etc.; best prices from
E. C, Kingsley & Co. (F), 132, Tottenham
Court Rd., London, W.1. Euston 6500, [7523

URGENTLY required, scrap platinum wire,
contacts. etc.; spot cash for any quantity;
£25 per oz troy.—The Scientific Metal Co., 50,

Olg Brompton Rd.. London, S.W.7. Tel [7K4r516

ASH on the spot for second-hand tape
recorders, Bmpl ﬂers and Hi-F
din:
ton 2807 %

to prlces 1id.; ape Vision
pr gra,ed st., London. w.2 é
RGENTLY wanted, manuals or lnstrucuon
books, data, etc.. on American or British
Army, Navy or Air Force radio and electrical
equlpment —Harns 93, Wardour St., ["'7%08

Gerrard 2
WANTED BC610 Halllcrafters. E.T.4336
transmitters, BC312 eceivers, BC221
frequencg; meters and spare parts for all ahove:
best ¢ash pri ces— Radio, Beavor Lane.
Hammersmith, W.6. [0079

ANTED, good quality communication RYS
tape Tecorders, test equipment, domestic
radios, record players. amplifiers, vaives. com-

onents, etc., es th. years. —Call send or
phone Ger. 4638, Miller’ s Radlo. , Newport
Court, Lemester Sq w.C [7074

REPAIRS AND SERVICE

AINS transformers rewound new trans-
formers to any specificatiol
MOTOR rewinds and complete overhauls. first-
class workmanship: fully guaranteed.
F.M, ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham Est. 1917, Tel. 5[40898

REWINDS all types of transformers rewound

as original or new types suppiled to your
specification

NUFACI‘URERS of the ' Meltronlc Series '

of auaht,y transformers and chok

ELECTRONICS, LTD. 42 Towngate

St.. Poole, Dorset. Tel. Poole 2044-5. (7515

SE Jefco coil winder, cheapest machine on
the market. —-Detaxls 170, London Rd.,
Southend-on-Sea. (0174

MAINS transformers. E.H.T.s., chokes, field
coils, etc., promptiy and emclentiy re-
wound or manufactured to any specification; 12
months’ guarantee,

LADBROKE REWIND SERVICE Ltd.. 12
Hal:lrow Rd., London, N.W.10. Tel. Ladlr:r(zngg

E have In stock 1,000s and 1,0008 of ser-
vice sheets for sale or hire; these are the

actual ones used by the tmde. please send
s.a.e. with enquiries.—M. 6, Wykebeck
Gardens, Leeds, 9. [1208

D C. BOULTON for repairs to any loud-
speaker: spscialists on heavy and P.A.
types; cone assemblles fleld colls repair acces-
sorles; presiure units crn hones; trans-
formers rewound andwio ) tions; motaor

Thorn Bradford
38, o ordy

SOUTHERN RADIO’S
SPECIAL OFFER of

TRANSMITTER - RECEIVERS
Type 38 Mk. Il (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 ll
complete in Metal Carrying Case. 9 x 6%in. x 4in,
Weight 6 Ibs. Frequency 7.3 to 9 Mcs. Five valves
£1/2/6 post paid.

These

TION, but
owing to
demand
they are
not tested
by us and
carry no
guarantee,
but should
rove
SERVICE~
ABLE.
ATTACHMENTS for
receivers.

“38" Trans-

Type
ALL BRAND NEW: Headphones 15/6;
Throat Mlcrophones 4/6; Junction Boxes 2/6;

Aerials, No. 1 2/6, No. 2, 5/- Webbing 4/-

Haversacks 5/- Valves—A.R.P. | 2 4/6, A.T.P.4

3/6; Set of FIVE VALVES 19/- the set.

OFFER No. 2:
Transmltter-Recelver ‘38, as above, com-
plete with set of external attachments, 42/6,
post paid.

OFFER No, 3:
Transmitter-Receiver " 38 " Mk. Il. Brand
New with complete set of external attach-
ments and complete set of spares including
Webblng Haversacks and Valves, 57/6, post

SOUTHERN RADIO SUPPLY LTD
11 LITTLE NEWPORT STREET
LONDON, w.C.2. GERrard 6653

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
FIER

MULLARD 3/3 AMPLIFIER
MULLARD F.M. TUNER UNIT
TRANSISTORS AND COMPONENTS

DENCO MAXI-Q F.M. TUNER
UNIT

“B’ PRE-AMPLI-

Manuals Available:
912 PLUS AMPLIFIER—4/-; OSRAM F.M,
PLUS TUNER —2/6; MULLARD HIGH
QUALITY AMPLIFIER MANUAL (contains
F.M. details)}—3/6 ; DENCO F.M. TUNER—I/6.

Send 3d. postnge. stating lists requlred General
list also il

L. F. HANNEY

77, Lower Bristol Road
Bath
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——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 mo=x
discerning amplifier engineer for a long time
to come.

15-WATT TYPE Ref. WO 892

Primary Inductance 290 H. Leakage inductance
P to S 28 mH. Leakage Inductance 4P to LP
30 mH. Wide frequency range at full power.
3.7, 7 and 15 ohms secondaries. 439, tapped
primary.

This transformer is particularly suitable for the
Osram 912 and Mullard 510 distributed load
amplifiers.

List Price £3.2.6

30-WATT TYPE Ref.

WO 866

Primary Ind e >250 H. Leak Inductance
<4 m H. Wide Frequency range at full power.
H.F. response lavel to >80K~. 000/3 7/15 ohms
439% 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. ./

11a 8T. GEORGE'S RD. WIMBLEDON, 8.W.1)

Makers of HEAVY DUTY MAINS, NEON and
FLUORESCENT LIGHTING TRANSFORMERS

MllOlLLANlOUI

VAETE Gants, muasfuge
sta fes—RBL8. 155 Swan'

ETALWORK. all types cabinets,
etc.,, to your own specification.
capaclty avanabls tor small milling and cap-

stan wor| up to
PHILPOTT'S ETAL WORKS Ltd., Chapman
St., Loughborough. 0208

NOTICES

BRI’I‘IBH SOUND RECORDING ASSOCIA-
TION. Details of membership, open to
rofessional sound recording engineer and
ers interested in recordm hxgh quality
reproduction and other branc] of audio
engineering, together with detaus of the Lon-
don lecture programme and the Manchester.
Portsmouth and Cardiff Centres, may be ob-

lned from the Hon Membership Secretar,

J. Houl%be, M.LEE., 12, Strongbow R
Eltha.m

PAINTS, CELLULOSE. ETC.

ANL, recognised for many years

unique one-coat black crackle

brush applied, no baking; aval.able by post_in

1/8 pint cans at_3/6 from: Q. Miller,

255, Nether St., London, N3 260

AGENTS WANTED

AGENTS calling on radlo dealers,

commission live wires.—A.W
Sackville St., Bradford.

MANUFACTURERS of patented,

indoor television aerial, suitable Bands I

and III, would like to contact lmport agents.

with a view to marketing in suitable countries.

MARINE AERIALS

. ., 17a, Clifton Rise,
London, S.E.I [7590

BUSINESS OPPORTUNITIES
WELL—KNOWN firm of precision engineers
snd instrument makers (London area)
are desirous of entering into a llcence agree-
ment or purchasing outright, patents relating
to electrical and/or mechanical devices of a
preclsxon instrument character, or of a con-
goods nature; adequate capital and
product‘on facilities are available to develop.
produce and market sultable devices.—Com-
munications should. be addressed, in the first
instance, to Box 3361. (7589

CAPACITY AVAILABLE

ASSEMBLY wiring testing avallable. quota-
tion on sample.—Deane, 200, Railton Rd..

10/5 “QTs
tus 2/- p. & b,
reade, Bradtord

10915

chassis.

generous
.F.. 10,
ro13o

combined

LECTRONIC instrument manufacturers offer
capacity for assembly/wiring as well
fabrication of metal cases, chassls and detall
parts: 8.W. London.—Box 3584. [7639

AYTRON ELECTRONICS. capact'{.‘y avail-
able electronic wiring s.ssembly op class
work. 8hort or long runs. Col n reason-
?{lﬁf dist.anoe London.—Dept. E 223, Br}xton
HASSIS work instrument cases, embossed
panels, In all usua.l metals. Special group
boards in S.R.P. Long or short runs.
Precislon work at keen prices, Extensive range
of stock tools for radio and electronics industry;
ling at favourable rates.—Metalwork
telex (London), Ltd.. Pagnell St..
8.E.14. Tideway 5842. [0200
WORK WANTED

TRANSDUCTORS magnetic ampliflers and
sutomatic control equipment manufactured
to customer’s requirements; let us develop and
produce the complete equipment for you:
moderate charges, prompt service and delivery.
ble Engineering Co., Ltd., 6, Singer St
Chnm%eggs. Singer Bt., London, E.C.2

Cle.
SITUATIONS VACANT
LECTRONICS Training 1958,
FIVE Year Apprenticeslilps in the Ministry of

THRE}
Ministry of B\grly is oﬂerlng five-year

apprenticesbips in boys who were
born between 2nd March, 1941 and st Sep-
tember, 1942 who wish to become Qualified
Electronie technic!

AFPPLI =] sh in possession of, or
be stud g to obtaln by the end of September.

(n) General _Certificate of _Education with
R:ssas at Ordinary Level in English Language.

athematics and Physics (or other Science
subjeot covering Physics) and one other subject.
exemption from 8.1

b ualificatlons givin,
( o C‘;rdinm ational Certificate and
pon

stage of the ary
have reached corresponding standard in

AP%’LICATI& forms and_further particulars
Eﬁéy ge obtained from t‘xeBDepartmental Train-

inistry up, 66/72, Gower
Street, W C 1. The c‘.oslng «fa ¢ for recelpt of
completeld application forms

is Saturday, [%Sth
SENXOR Wh‘eless Telegraphy Operator re-

h.&N‘D slands Government for service in

Bout eorgla on contract tor one tour of
lea ry:

st be SINGLE and hold lst class P.M.G. cer-

tiﬁcate wrlte to_the Crown Agents, 4, Mill-

bank. n, 5.W.1; state age, name in block
letters, mllﬂ ions a experience and
quote Mzc/ 529/WF. [7588

QUALITY TUNERS

FM 61 VHF TUNER £22.1.0

A sensitive high gain VHF Tuner with completely
silent background. It covers the full
international Bard Il (88-108 M/cs) and
incorporates switcher AFC, Cathode Follower
output, adjustable output matching, and

Cathode Ray tuning.

AM 44 AM TUNER £19.17.0

A high grade 4 waveband tuner with Variable
Selectivity, Cathode Follower output, adjustable
output matching and Tuning indicator.
COVERAGE: (9-50, 51150, 176-525, 850-2,000
metres,

THE Al0 MKII AMPLIFIER

Both these tuners can be used with the
Armstrong A10 Amplifier which has adeq
power supplies for them. A separate

Power Pack (£4 18.0) is however avaijlable if
required. The front panels of the tuners match
that of the A.10

Fost this coupon or write for descriptive
literature and details of Home Trial facilities
and Guarantee to Armstrong Wireless &
Television Co., Ltd., Warlters Road, London,
N.7. Tel. NORth 3213

BLOCK CAPITALS PLEASE

Demonstrations at our Holloway Show-
rooms from 9 until 6 weekdays and
Saturdays.
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174
ENSON'S
ETTER
AHBAINS
gzmmou; — N0k ste. 1, L5, 3.3, &6, 83, 10,
18, 99, 27, 04, 40, 47, T8, 100, 110, 180, 180, !09.
e, Eiﬂ- mu'h Midgst mica

230, 270, 350
BLOCE

?_-' 3 0d LikVw.
. 500, 1,000, 9, "ﬂn
Blook 16imid,
4] . baand new, valves, med. wave (0.52-

1.5 mes.), 97/ 6: vsed 80/6 (post 8551 Canversion data &
cire. for CAR RADI®, 1/6. EIVERS, battary,
75-200 metres, 4 valve s/het. 2 volt. New B(}J- (pop 21Y,
LF. 8 373, new, with valves, 42' Yﬂ. e
axial, " FIG " 12 v., 10/-3 set 8 p 173 11"9; ‘8

pole clo heavy-dnty 6/12 v., 7/6 (p.p, 21), '8, 2.4
13 meja. with 5 valvea. 100kc/u Xt.al. Good cand., 35 =
é) 3/6). TEST SET8: 74A with 10 vulvos, V(‘E ks
By S k. B caiies S0 e A
ver, valves 2,017, 1/104H0 5

(p 306, vmwwi:s

(post 3.'8}

oothed, 22/
208931 160/190 mcls New, with val
. VIBRATO!

. +6 v, o 850 V. Nﬂ ulA..
12/8. -ETAL RECTIFIERS: 240 v. 100 mA., 4l M0
/@: 1,000 v. 30 mA,, 7/6. R1l45 B.M.T u-

SN type, brand new, 10/8. CHOKES,
{..lr. 10H, 120 mA., Bmened 78; BH. 300 mA., 4/8,

‘wall
4b Stud type, Muh'head In ‘.‘i-l-r b, 7.'8.
All.'g AFIER, valves 2

8. 8350 with 1 mA. 3}in. meter, valve TP25, eto.,
f=. MAETERS, contain 2 sepamte mloro-nmp moves
ments and 2 neons, new 7,
l) X 1§n.; aniv. nint torrod ﬂtung ]{ms
olosed, 8} x 8¢in. dia., D.E. iln. ip le. 200/230 Vo
(AC/DU) Intermittent, 12/6 (post 3 Hin.
dia. Twin ds {U.S.A).
POWER

oose; enquiries Mvit:
ONIT Input 200/330 v, Outpute: 250 v. 75 mA. &
24 v.1a D,0. ard 6.3 v.; 8.5 a. A.C, new, cased, with
plugs, 48/- (p.p. 3/6). CR100: New, replacement
power transformer, 80/=. KIT of spares, Including 15
valves, £3. Hoaler trans. 6.8 v. OT. 3 a. in metal
box, with 4 fuses and 2 DPST I'IQ@G» 12/6 (p. p 3/-)
LIST AND ENQUIRIES: 8.A.E.

C.W.0. Postage extra. Tmmedlute dw

Callers. w A. BENSON (w.rW)
138 R .Bm: EF 6833,
Caller: &pan. IUPEI!A (W’chml) LTD.
6 Whitechapal, Li

— PRECISION SHEET METALWORK— | »

We specialise in manufacturing of
Chassis in afl metals, large or small
quantities to your own specifications

V. W. BEAMISH

Shardeloes Gunxe, Shardeloes Rd., New Cross
London, 8.E.14. ’

Telophono : TIDeway47e5 _______ |

build your own

TAPE RECORDER

with the

‘ASPDEN’
tape deck kits

Tweo models, 5in, or 7in. spools, two speed,
twin track ferroxcube heads, finest motor,
and y instr

Compact model 582 klt ., £8 5 0
Standard modal 782 kit . £9 5 0
Assembled and tested 30/- extra,

And ¢
RECORD/REPLAY AMPLIFIER KIT,
2% watt, neon indicator, without valves,

£5/18/-.
POWER PACK KIT for above, less valve,
£2/18/6.

Carr. extra.
Mr. R. C. K., of Co. Durham, writes:—
** Many people who have heard it have been
staggered that such quality can be obtained
for such a low price.””
This deck and amplifier is being used in the
Antarctic by an expedition member.
Send stamp for full particulars to:—

. S. ASP
Stanley Workl, back Clevedan Road,

Blackpaol, Lancs.

SITUATIONS VACANT
ENT EDUCATION COMMITTEE.

N'OR'I‘H WEST KENT COLLEGE OF TECH-

OLOG
ELEC‘TRICA nt'edn ment, Lec-
furer i ARk Carract Hiostrltar  Eagieering
uired to ea.ch H. NO and Ra ele-

Ao 550m Tec Report 1956, on
the

FORMS of npnucnb!m. together with further
particulars, may be obtained from the Prlnmpal
at the College; Miskin Road, Dartford, I[{7e(?1t6

ENIOR FLANNING ENGINEER.

A VACANCY exista for a senior planning eng-
ineer to provide the teehnlical laison between
programme planning and engineering facilities;
applicants must have had considerable experi-
ence in all branches of television production
engineering, and pe able to give rapid and
socurale arswers to senior programme execu-
tives on roduction  requirements. —Appllca-
tlons should be sent in by 1st March, 1v58, and
should be sent to A.G.M. (Staff), Associated-
Rediffusion, Television House, sway, Lon-
don, W.0.2. 631
‘I‘N.LECOMMLINICATIONS Engineer,

REQUIRED by British Company in Bangkok,
n qualified epgineer, age indication 25-30
years, preferably single, with at least five years’
experience in the sales, installation and main-
tenance of telephone, radio and telegraph com-
munications and knowledge of electrical equip-
ment up to 3.3kv; applicants should have had
experience with a manufacturer of one of the
required flelds and preferably have served with
an operating company or th g branch
of . Forces; must be prepared to trnvel
extensively ~ Wrlte, with  full - partloulars, . to
Box DE/102, c¢/o 95, Bishopsgate, London, B.0.2.

NIOR Wireless Telegraphy Operator required

b,
FALKLAND ISLANDS GOVERNMENT for
service in South Georgla for one tour of 24, 0
months in the fiyst instance. Salary accord
to age and experience in sca e £420 rising to
£520 a year, Free oboar Free
passages. Liberal leave on full salary. Cal di-
dates must be SIN GLE and able to transmit
and receive Morse a 25 w.p.m. The should

jar with and MPF transmitters.

P.M. and bll.lty to read reports in

Internatioml Meteorological Code an a am.age
—ertetoth Cro

wn Agen! Lon-
don, S.W.l. State age, name in block letters,
run %ualiﬁcatiom and experience and ?uote

77/ WF 615

CITY OF BIRMINGHAM EDUCATION COM-

B.
GARRETTS Green Technical College, Garretts
ane, B gham, 33.
PRINCIPAL: 0. Wh tehouse, B.Sc., A.R.I.C.
APPLIOATIONS are invlted fur the followmg
ull-time teaching post
STANT, Grade B, to teach subjects of the
& . Telecommunications Engineering and
Rm‘xo Servicing Courses. H.N.C. or equivalent
ification required.
ALARY scale: Assistant, Grade B: £650X£25

IN all cases when assessing the initial salary.
!zu:rement mny be allowed for nppropnae
experience in industry or commerce, ad
tion to mcrements for training and degree or
dﬁgee equiva en

TION forms and further pgrticulats
aval e from the Principal (foolscap 8.a.e.)
to whom completed forms should be returned
as i('non as 1 le
CHIEF ucatlon Officer. 7581

U’NIVERHITY OF LONDON, Post-graduate
X'nq } the Biophysics
or

mrwe develo%meg instru-
ments for mediral resear eld covered in-
cluties meatmem;chrmuhg electrical and opti-
ca.l methods Taod conditions strain

6 met.‘no of pressure record!ng and o heé
ap .

catlons ot
recording s for use on the human subJect
gf‘:l candldati‘ should have had good basic
design and use of electronic
Jrcuits' the selected candldate will be a mem-
a oup In well-equipped labora-
torles with good workshop facilities, and must
se capable of independent work under limited
%uldance. the age of the can-
dlda.te should be hetween 22 and 30; the salary
will start at £525-£710 dependl on age and
qualifications, and will rise £800' facilities
are given far further study; supera.lmua lon =
Application forms from the Dean, P.G.
Ducane Road, W.12. 7601

RE YS Enz!n £ B re-
uctton —erte i

S aeee hul popialty o "a’bd

URGENTLY required. uallﬂ radio and tele-
vision englneera v'or condifions in

rtment; ry_for
emp%ency Box 302 3 y 543

ADIO En&%}neer wﬂfh M.E. A hcence-—
Apply ief Radio Emi-lneer. DaxAnl-Au

ton,
7591

tully exper!enced

experigoce

WHAT MATTER
WHETHER

THE DYKES
FILL—IF

YOU CAN
FILLYOUR
EARS and
SOUL WITH
THE CONTENTMENT GIVEN
BY DUODE NATURAL SOUND

** However much and often | listen to
my Duode, I never fail to get some new joy—
that is, when | hear another familiar sound
come out just like it is in real life. | suppose
I shall in time lose the thrill and settle down
to contentment, but maybe even then the
spark will come out now and then to remind
me how good it all is.”

Need we add another word! -Duode
Natural Sound is worth quite a bit of
effort to hear, and if there is no good
dealer near, then our home tast plan will
bring a Duode to visit you at home.

Werite for details to:

DUODE LTD.

c/o The Gramophone
Il Greek Street, London, W.I

FM and HI-FI COMPONENTS
ir stock for tha
WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is. 6d.
RADIO CONSTRUCTOR FM ,, 2s. 0d

MULLARD AMPLIFIERS Y 3s.6d
GEC. 912 PLUS AMPLIFIERS | 4s. 0d.
G.E.C. FM PLUS TUN v 2s. 6d.

Separate price l(atc on request to
J. T. FILMER %DE00R0500"

Tel.: Dartford 1057

Neecooesrosrroocrrosrsl)
“DIPLOMA’* HEADPHONES

Lightweight High Resistance (4,000
ohms). Complete with cord

Ideal for CRYSTAL SETS
The ‘TYANA’ Standard Soldering Iron

@ Adjustable Bit
: Weight approx. 4 oz.
Heating time 3 min,
@ 40 Wa:t econorny Con-
sump
] Standard Voltage Ranges

16,9
Replacement Elements and Bits always
available
KENROY LIMITED
152/207 UPPER 8T., ISLINGTON,
LONDON, N.

Telephorie: CANonbury 4905-4663
Yo oo oo oo
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3 CHOKES

g for the

B New 400 watt
& aAupio

%
g AMPLIFIER

L TR N

G. R. Woodville —
Wireless World —
November 1957.

Output transformer type 4T35 as
used by the author

1,000 anode to anode tapped at
409,

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 20€.

SAVAGE
TRANSFORMERS
LIMITED
DEVIZES, WILTSHIRE
Tel: devizes 932

: the title and status of Lecturer in the Univer-

:
g
g
&
B
g
g
g
B
g
g
g
g‘
g

SITUATIONS VACANT
HE MANCHESTER COLLEGE OF SCIENCE
AND TECHNOLOGY.
(FACULTY of Technology in the University of

Manchester.)
LECTURER In Electrical Englneerln&.
T Govern Bod; vites applications from

in y
f?’raduates in Igl_ectrica.l Engineering or Physics
or o Lectureship in Electrical Engineering in
the College of Sclence and Technology, with

sity of Manchester.
CANDIDATES with speclal interests in high
frequency techniques or in seryomechanlsms

would be preferred, but applications will be
welcomed from candidates with other Interests,
The Department covers a very wide range of
aspeets of electrical enginering, and all mem-
bers of staff are expected to undertake, assist
in, or supervise research.

SALARY: On the lecturer scale with a maxi-
mum of £1,650, to%sther with a family allow-
ance of £50 per child and F.S.5.U. benefits.
Starting salary according to qualifications and
experience.
CONDITIONS of aé: olntment and form of
x}%phcatlon may be obtained from the Registrar,
The Manchester College of Science and Tech-
nology, Manchester, 1. e last day for the
rece{/pt of applicatlon is January 3lst, 1958.

B. V. '
PRINCIPAL of the College. (7609

RITISH = TELECOMMUNICATIONS RE-
SEARCH, Ltd., have vacancles for:—
(a) An ENGINEER to develop and design
small transformers and inductors for use in
communications systems, Previous experience in
this field is desirable and preference will be
given to a candidate with experience of Ferrite
sg?hcation‘ X
(b) An ENGINEER to develop an interesting

froject with world-wide application and involv-
ng the use of transistors and printed-circuit
techalques in ture R.F, equipment. Can-
didates should preferably be graduates or |
gqui\évalent and have some experience in this

eld.
BOTH positions offer stimulating opportunities |
for new development work with attractive |
salarfes and first-rate social amenities. e
positions are permanent, incluyde garticlpat.lon
in the Company’s Superannuation Scheme, and
assistance with housing can be arranged. e
Laboratories are situated in ideal surroundings
adjoining some of the finest reaches of the
Thames, and yet within an hour of London.
Saturday morning interviews can be arranged.
—Applications should be addressed to The Gen-
eral Manager, British Telecommunications Re-
search, Ltd., Taplow Court, Taplow, Nr.
Malidenhead, Berks. {7633

RECORDING emgineer with tape/disc experi-
ence wanted.—Full details to Box 35291.

HYSICISTS and Electronic  Engineers:
4 Applications are invited for the following
interesting and progressive posts:— |
(a) SERVO Engineer—to work on the analysis |
and synthesis of serves connected with a mis-
sile guided system; experience in servo-theory
is essential. i
(b) SYSTEMS Engineer—for the design and
development of missile guidance systems.
c{ ELECTRONIC Engineer for design and de-
velopment work on missile fire control systems:
an interest in pulse circuitry and transistor
techniques is desirable,
FOR the above posts a degree. or equivalent, is
required, with a mum of two years' ex-
perience in industry: applicants should be
capable of taking some technical responsibility,
and controlling the activities of one or two
assistants.
STARTING salary would depend upon qualifica-
tions and experience; further progress in salary
and status would be determined by ability to
take responsibility. .
APPLICANTS should write to The Personnel
Manager (Ref. 149A), de Havilland Propellers.
Ltd., Hatfield, Herts. 17637

HE GENERAL ELECTRIC Co.. Ltd., Radlo

and Television Works, Spon St., Coventry—
Requires Senior and Junior Electronic Develop-
ment Engineers,
APPLICANTS for these posts should have ex-
perience of Military Electronic Equipment and
preference will be given to those with quali-
fications in Electrical Engineering. )
THOSE interested in these posts are invited to
write in confidence to the Personnel Man[a’fﬁelrli

SENIOR Electronics Engineers with experience
d and technical ability.—Apply the Research
& Development Organisation of A.G.I., Ltd..
105, Lansdowne Rd., Croydon. {7634

ELEPHONE Mechanic’Engineer, first class,
required large firm engineers. 12 months
services overseas; excellent opportunity; write
age, experience.-—Box 3585. {7638

REQUIHED. Engineer with tube reclalming
experience to organise and run tube re-

claiming_ department.—Apply Baker.
Market St., Bridgend, Glam. [7641
T/v engineers re(}uired: must drive; excel-

lent prospects for right men; salary from

£750 p.a.—Apply E. Coyne, Ltd., 120/122, Lad-
brokepGrove. 10. ‘Iyel‘ Bay. 1947. (7424

TELEVISION engineer ret{ulred by leading
old-established dealer with high reputation
to maintain, holding all main agencies; good
prospects for an experienced engineer with top

salary anﬂl accommodation if required.—Write
glying full detalls A. E. Hughes & Sons, 28,
Olarence Place, Newport, Mon. 7629

ELECTRONIC COMPONENTS DIS-
TRIBUTORS FOR OVER 125 YEARS

Some popular lines:

FOUR-SIDED BLANK CHASSI3

Made tn our own works from commercial quality
halfshard aluminiumn of 16 s.w.g. thickness these
chassis will carry components of considerable weight
and normally require no corner strengthening.

We are now able to supply same day any size of ehassis
in }in. steps up to 18in. Depths §*, $*, 17, 11, 14",
13, 27, 237, 2§°, 21, 37, at the following rates:—

48 5q in® 4/-|176 sq. tn. §/-1304 sq. in. 12/~
80 sq. in. [/={208 sq. in. 9/-}336 sq. in. 13/-
112 5q. In.  §/-|240 sq. fn. 10/-(308 sq. In. 14/-
144 sq, in.  7/-1272 8q, In. 11/-{and pro rata.
Post 1/3 Post 1/8 Post 1/9

(*Length plus twice depth x width plus twice depth.)

4in. flanges on two sides (inside or outside) 1/6 extra.

Soldered corners (new process) 2/- cxtra,

Paneils, any size up to 3ft. at 4/6 sq. ft. {sq. in. x §d.).
Full partioulars on request.

Close Tolerance Wax-protected Silver Mica

CAPACITORS

Values stock (pF):—
8 47 76 130 180 270 370
50 80 135 200 280 386
220 300 400
225 316 410
65 110 150 230 330 450 560
68 120 160 245 340 470 600 750 2200 5000
70 1256 175 250 356 500 603 800 2500.
Tol.t up to 33pF 1pF, over 33pF, 1 per cent.
PRICES: 5-300 pF Od,; 816-820pF 104d.: 1.000-
2,500 pF 1/3; 3,000-5.000pF 1/6.
Special (limited number only), 0.1 mid. 1%, 18/
*Surplus stocks of mlea,
from @d. each.

*DALY guaranteed ELECTROLYTIOS

Full range from 1/6 ea.

*HIGH STABILITY RESISTORS. “ T.8.L." j-watt
10% tol., 5-year guarantes, Full " preferred value ™
range, 129 to 10MQ, 64. esch, 1% tol, 2/6d. each.
*SURPLUS STOCKS. various makes:—

515 635 815 3000
533 670 820 3300
540 680 1000 3500
558

paper and ceramie capacitors

** ELECTROVOICE " guaranteed TRANSFORMERS
AND CHOKES. Indlvidually tested, Fully shrouded.
Used by leading laboratories. 86 types in atock.
WAFER SWITCHES made to order. Quotations on
request,

The COOPER-SMITH
HIGH FIDELITY AMPLIFIER

Model BP1 Main Amplier, £14/17/-." Bulid-it-
yourself, £12/12/-, Mk. II Pre-amp. and Control
Unit, £11/3/-. Bulld-lt-yoursell, £8/3/-,
DIRECT FROM MAKER TO USER
A better 10 watt amplifier at lower cost. BSend
for {llustrated details of this remarkable outfit
or hear it in our demonstration room.
Other Hi-Fi t includ A L
Leak, Rogers, Lowtiher, Goodmans, Wharfedale,
Lorenz, Phiips, Connoisseur, Collaro, Garrard,
Goldring.

RELAYS 600 type 3/@ each.

2-make, 30000 coll.

l.make, 1 cfo, 1500 coil.

1-break, 1 ¢/o, 1 cfo (M before B 1500 coll). L

VISUAL INDICATORS, type 3 (10Q/4) containing two

micro-amp movements. Brand new, 6/8 each With

neon lamps (two) 9/6.

MANSBRIDGE CAPACITORS. 200 V. D.C. wkg.

Buitable for crossover unita, ete, .5 mPF., 4d. each:

1 mF. 8d. each; 2mF.. 6d. each: 4 mF., 9d each.
*Over 60 other types irom 6d.

LIGHTWEIGHT HEADPHONES: 2,0000 12/8 er.

4.0000 17/@ pr.

POWERFUL 24 V., D.C. MOTORS.

mm. spindle. Will work on A.C., 6/6

AMERICAN 2l-way PLUGS AND SOCKETS with

cover, 7/@ pr. AMPHENOL, 4-pin, one hole fixing

{13/16in.), retaining screw, chromiam plated, 5f-.

High-Grade Meters
By LEADING MANUFACTURER
Flush mounting, 3fin. dia. (less flange). 3io
scale.
DC MOVING COIL
100 P! D, i 7500 C:
—0-20 mA. 0-3kV. 0-3kV. 0-2 mA/0-250 V.
5-0-5/0-10. 0.5mA.{0-1kV., 85/-.
0-100 milliamys res. 0.75Q, 50/-.
0-600 volts, res. 500k} (1k, PV), 85/~
0-1,000 volts, res. 20m. @ (20k. PV), §5/=,
AC MOVING IRON
0-300 voits, with exteroul res., 50/~.
5 amps, PSD, scale 0-80, 50/-,
All the above are brand new and tasted.

2in. square, 4

Picase add approX. cost of pastage.
*Lists available.

H L SMITH & CO. LTD
287/289 EDGWARE ROAD, LONDON, wW.2
Telephone Paddington 5891
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ﬂ:ANADIAN 98 MARK 1 5-VALVE SUPERBET\
RECEIVER. Frequency eoverage 6 Moa/s to 9 Mc/s
(30-33.3 metres), operates from battery or vibrator.
Range up to five miles with telescopfc amtenna or
greater with higher antenna. Sender master oscillator
and power amplifier, Sensitivity 1 milliwatt output
with input of 3 microvolta. 10Q 2ns.
HIGH-SPEED ELECTRO-MAGNETIC COUNTERS.
Ex-Govt. 0-9,999, 25/50 V. D.C. Bize 4x1x1lin.
Single coil. 2,300Q. 18/6. Twin coil. 1,000 and

1,0000. 3
MILLIAMMETERS. 2in. dial. Reading 30-0-30,
flush mounting. Ex-Govt. Not checked ior accuracy

7:8.

METAL RECTIFIERS, Ex-Govt., made by 8.T.C,
250 v. 60 mA, size 5}in. x lin, dia, Unused. 7/6.
WIREWOUND RESISTANCES. 1600 1 A. Overall
size 10 x lin. dis. Unused. 5/6. l
ELECTRO MAGNETIC COUNTERS. Ex-G.P.0., every
one perfect, 400 and 500 ohm coil, counting to 9,998,
operated from 25 v..50 v. D.Q., 4}in. long x 1§ x ln.,
aany industrial and domestic applications. 5/6.
0-1 MOVING COIL MILLIAMMETER. Overall dia.
dlin., dial 2}in., flush panel mounting. 25/-.
DECIBEL METER. Moving coll, reading —30 to zero
{0db=.775 v, (R.M.8.)), overall dia. 4{in., dial 3in.

£4/10/-.

MOVING COIL HAND MIKE. Type No. 7, 8/8.
VIBRATORS. Synchronous 6 v. 7-pin and 2 v, 7-pin, ||
7/6 each, |
AVO UNIVERSAL TEST METERS. Recooditioned,
as new. In perfect working order. Model Z, £10/10/-.
VENNER 8-DAY CLOCKWORK TIME SWITCHES.
230 voit, 1 amp., 3} x 2} x 2}in., 25/-.
UNISELECTOR SWITCHES, Have many applications
inciuding automatic tuning, ecircuit selection, etc.
Operation on 24-50 v. Full wipe 4-bank, doubie oolls,
32/6. Half wipe 6-bank. 12/6.

VOLUME CONTROLS, with switch 10K, 2 pole lin.
spindle, 3/6.

VOLTAGE DROPFPING RESISTANCE. 60 watts
AC./D.C. b valves, 13 voilts .03 amnps, tapped at
100-110 volts. 200-210 volts, 220-230 volts. 240-250
volts. 8ize 4in. high x 1lin. diameter, 7/6.

5in. ALDIS LAMP REFLECTORS. Glass parubolic, §/-.

All prices include carriage.

23 LISLE ST. (cer. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

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-FI Equlpment.

Send your enquiries to:
189-19f, DUNSTABLE ROAD,
LUTON, BEDS.

New Telephone No. :—LUTON 7388-9

DHERWADD -
INSTRUMENTS

LIMITED

FOR GUARANTEED WORKMANSHI?

WITH PERSONAL SERVICE
@ CAPSTAN WORK 10BA TO 1iin.
@ SHEETMETAL FABRIGATIONS
@ ELECTRONIC METALWORK
@ PRESSWORK — ASSEMBLIES
@ PRODUCTION MACHINING
© DRILLING — TAPPING — MILLING
@ WELDING —SILVER SOLDERING

A.l.D. APPROVED

ROSEMONT ROAD, LONDON N.W.3

‘ HAMPSTEAD 6655.

i

I experience and salary desired

3

SITUATIONS VACANT
FOREMAN required, fully conversant with all
types of transformer manufacture for the
radio and electrical fadustry.—Apply to Haddon
Transformers, Ltd., Masons Ave., Wealdstone,
Middlesex. {7537

SUPERVISOR required by leading manufac-
turer of high quality loudspeakers and
microphones; experfence i this- fleld and
ability to control female staff essential; full
particulars tnd wages required—Box 3575,

ELEVISION bench and field engineers re-
quired at all times for vacancles in most
parts of the British Isles; permanent positions
with m%hest salaries, plus bonus for suitable
applicants; 5Y.-day week.—Box 2781. [0251
RELAY company in beautiful part of South
Devon require television engineer; dutles,
maintenance and managerial.—Applicants
shouid apply In writing, stating practical ex-

| perlence, gqualifications and salary required, to
Box 3265. (75774

EXPANDING Electronics Laboratory seeks
development engineers with wide experi-
ence of audic amplifiers, H.N.C, or equivalent,
pleasant worl conditions.—Pamphoniec
producers, Ltd., Dalston Gdns., Stanmore,
Middx. Wor. 4014, [7549

OUSE avallable for fully experienced TV
service engineer—Stoke-on-Trent for super-

'{ BLECTRONIC ENGINEER'S

visory and administrative duties in new well- |

equipped  workshop, excellent working condi-
tions and top rate pay for suitable applicant.—
Box 3552 [7627

OMPANY with world-wide interests requires
an engineer to test and inspect television
distribution systems throughout England and
Wales: a salary of up to £1,000 p.a. and all
expenses while travelling will be pa!d.—Repl§
in confidence to Box 3400, [759:

COILWINDXNG company employing some 50,
60 workpeople and specialising in small
audlo and mains transformers requires develop-
ment engineer to eventually take charge of
design and test; the situation offers consider-
able scope for a progressive and ambitious
engineer.—Usual details to Box 3197, 17573

ENGINEER with some five years practical
experience of radio frequency design work
required for interesting new project in labora-
tory situated in_ South West outskirts of Lon-
don: pension scheme. Write giving full par-
ticulars of experience and salary required to
Box No. 3321. [7586

NGINEER_to undertake design and test of

high grade sound and data recording equip-
ment. Salary £1,000-£1, Excellent pros-
pects with expanding concern—Write stating
age, qualifications and exgenence to Leevers-
Rich Equipment, Ltd., 78b, Hampstead Rd.
London, N.W.1. (7606

CRAFTSMAN required for radlo and tele-
vision dutles; must be experienced in the
repair and maintenance of all types of radio
and television receivers; present rate of pay
: N.J.I.C. conditions.—Apply. by
letter, trici ‘Manager Mldlgnd.s Elec-
tricity Board, 27, The Bull Ring, Ludlow. [7577

EVELOPMENT ENGINEER required for

deslgn of interesting new electro mechani-
cal equipment; must have had at least ten
years design experience; the work will be ten
miles South West of Tondon and there is a
pension scheme; write glving details of experi-
ence and salary required to Box No. 0. o

TELEVISION Development Engineers,—Two
senior engineers are required for the de-
velopment laboratory of an important company
in a West London gdistrict. Applicants should
hold food 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-

T v e T T T o)

ANNOUNCING THE FIRST

REFERENCE BOOK

Editer L. E. €. HUGHES
A.C.G.1,D.C,B.Sc.(Eng.), Ph.D.,, M.I.E.E.

Over 1200 Pages
Over 800 Niustrations.
383 Sub-sections.
Never before has the Knowledge of so many

eminent men in this field been available in
one master volume.

£4/4/- Post Free.
Cash Refunded if Returned Within
ays.

TRANSISTOR A.F. AMPLIFIERS by
D D. Jones & R. A. Hilbourne. 12ls,
Postage 9d

INDUSTRIAL TELEVISION by H. A,
McGhee 15s. Postage 8d.

TRANSISTOR CIRCUITS by R. P.
Turner 22s. Postage 9d.

RADIO DESIGNER’'S HANDBOOK
by F. Langford-Smith. 42s. Postage /6.

)

Complete catalogue 6d.

THE MODERN BOOK C0.

19-23 PRAED STREET
LONDON, W.2

Phone: PADdington 4185

Open 6 days 9-6 p.m.

for workshop
or students’ use

Two separate moving

| Ranges (AC &
DC :

coil meters for voltage, ‘ 0—30)mA

current and resistance 0-10v, 0-25v

measurement. | . | 0-500v
o NoT e

,en case with metal

si 8 ~ 5 » ”
front and test prods. | g Lo

light and portable.
caSh £6 (inc. post/pkg.) or 30/- down

and 5 monthly payments of £1
{Total Price £6.10.0.)

Order now from:—

E.M.1. INSTITUTES, Dept. T.P.127, Lordon, W.4

perience, aualifications, age and salary desired
to Box 2574. [7476 1C.87
E K. COLE, Ltd., Malmesbury, reguire at T = .
o once ll’jrodNuctiioni'resterls forttestlgg Radlo,

adar an ucleonic equipments, X-S€rvice v
Radio and Radar Fitters suitable. Possibility /9_0 The finest method
ot lthousingg ﬁ:;glommogatlon; tfullf cam.eentl and $°‘/
wellare acilities ransport rom outiying L]
areas.—Apphications should be made to Per- ' v/ for cleanlng l‘ecords
sonnel Manage_r. [7554

LECTRONIC engineer required to desizn and | Already over 200,000 enthusiastic users

maintain electronic plant ip an electrical | e

instrument laboratory; the position requires
first-class experience and practice in electronic | THE

engineering: the company has a modern con-
tributory pension scheme; five-day week; can-
teen facilities.~—Please send full detalls of age,
to Box 3516

TV Service engineers—well paid permanent
L positions with the largest countrywide ser-
vicing organisation to fill vacancles due to re-
organization and expansion: workshop
vacancies Stoke-on-Trent, Leicester, Derby.
Lincoln, York, Southambu\%: field service
vacancies to cover Preston, Wellington/Oswes-
try / Shrewsbury / tchurch, Harrogate /
Ripon,  Stratford-on-Avon/Redditch, Chelten-
ham/Gloucester. Leighton Buzzard/Aylesbury,
Andover/Balisbury, ln% 1. O Wl&ht areas.—
Belcher (Radlo Services), Ltd., 53, Windsor Rd..
lough. (762!

: | AUTOMATI

“Dust Bug”
C GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

Price reduced to 17/5 (plus 7/~ purchase tax)
from your local dealer or

CECIL E. WATTS

Qonsuitant and Bngtueer (Sound Recording and Reproduction)
Darby House, SUNBURY-on-THAMES, MIDDX

| e
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CABINETS & EQUIPMENT
by STAMFORD

GP35/A.  3ft, wide, |
Motor Board, size
17in. x l4in. (or
354in. x 14in.,, as
shown in GP36/B).
Price  £16/10/9 or
47/- Deposit and 9
Monthly Payments
of 33/10.

GP36/B.  3ft. wide,

Motor Board, size

35¢in. x l4in. (or

17Zin. x i4in. and

control  panel as

shown in GP35/A).

Continental styling

but  inset lines

omitted from doors.

Price £18/18/- or

54/- Deposit and 9
Monthly Payments of
38/7.

GP38, 3ft. wide
Motor Board, size
35¢in. x t43in. (or
16in. x t4}in. and
control panel, as
shown in GP35/A).
Price £19/7/6 or 56/-
Deposit and 9 Pay-
Iments of 40/8 month-
y.

These cabinets are supplied in Oak,
Woalnut and Mahogany veneers, to shade
required. Delivery 12/6 in England and
Wales.

Write for Catalogue of Equipment and
cabinets for EQUIPMENT, RECORDS,
SPEAKERS, and PYE BLACK BOX.
Satisfaction guaranteed or money re-
funded.

Demonstrations of:

LOUDSPEAKERS: The Goodmans Range,
Wharfedale, G.E.C., Duode, Lorenz.
GRAMOPHONE UNITS: Garrard 30i,

Connoisseur, Lenco.
AMPLIFIERS & CONTROL UNITS:
Acoustical, Quad I, Leak, Rogers and Armstrong.
TAPE: Sonomag, Adaptatape.
F.M. TUNERS: Leak, Rogers. Armstrong.

g
L)

Demonstrated at our New Showroom:
98 WEYMOUTH TERRACE,
(Off Hackney Road) LONDON, E.2.
Telephone SHO 5003
Hours: 9.30a.m. to 5.30 p.m. Mon., Tues., Fri., Sat.
Wednesday; 9.30 a.m. to 7 p.m.
Thursday: 9.30 a.m. t¢ | p.m.
No. 6 Bus from LIVERPOOL STREET. Book to
the Odeon, Hackney Road, and walk back two
turnings.

Correspondence to:

A. L. STAMFORD (Dept. U4)

20 College Parade, Salusbury Road, London,
N.W.6.

SITSATIONS VACANT
VERSEAS.—Oll exploration company Wmé
world wide selsmlctpartles offers permanen
e

career to electron maintainin

Q

nicians;

and operating fleld equipment; men prepare
to accept responsibility and tp live in camp
conditions; academic qualifications to H.N.C

or equlvalent or

enuine practical experience to
this ‘standard; lig

eral home leave.—Box 1608

TRANSISTOR Engineer; a vacancy exists for
an Electronic Engineer at new Research
Laboratorles in connection with the deslgn and
development of novel transistor computing cir-
cuits; qualifications 1equired are a degree,
H.NC. or equiyalent and some experience of
transistor circuit design.—Apply A. V. Roe &
Co., Ltd., Hanworth Lane, Chertsey, Sur[reyég
75!

KYWAYS, Ltd., require experienced radio

mechanics at  Stansted Airport for em-
ployment in workshops and on maintenance
of engines In alrcraft; applicants must be
fully experienced, parflcularly in workshop
practice; good rates of pay and conditions of
service.—Apply with full details to Personnel
Manager, kyways, Ltd., Stansted Alrport,
Essex. 637596

CLARENDON LABORATORY. University of
Oxford, requires an experimental assistant
for work in connection with the electron syn-
chrotron; H,N.C, or equivalent and considerable
experience In electronics essential; salary
according to experience but on the scale £500%
£2h$ mta 5750Wpi'r::': 'gti)gd rhlolllday:{,l. ensitzn
scheme. etc.—Write. giving full particulars, to
the Administrator. {7619

DESIGN engineer required for original de-
velopment and deslgn work on power mag-
netic/amplifiers and transformers, H.,N.C. or
equivalent coupled with design experience In
this fleld; factory situate in Crawley New
Town, Sussex: housing accommodation is avail-
able and there is a {)enslon scheme it desired.
—Apply In_ writing to: Hirst Electronic, Ltd.
Gatwick Rd., Crawley, Sussex. [764é

CAMERA Control Operator. Applicants are in-
vited for the post of Television Camera Con-
trol Operator (higher grade). Prime considera-
tions will be glven to those applicants with
qualifications in electrical engineering, and pre-
ferably having five years’ Television Broadcast

experience. Salary £1.400 per annum,—Applica-
tions should be  addressed to. the Aseltant
General Manager (Staff), Assoclated-Rediffu-
sion. Ltd., Kingsway, London, W.C.3. 17605

RADIO technicians of all grades are invited
to apply for Interesting and varied posi-
tions In car radlo servicing installation and
development, Vacancles occur from time to
time for our dealers at all parts of the coun-
try; a high standard ot practical and theoreti-
cal knowledge of radio technology is required.—
Apply in the first instance "to: Personn:l
Officer, S. Smith & Sons (Radiomobile), Ltd.,
North Circular Rd., London, N.W.2. [0270

RIE RESISTOR, Ltd., invite applications

_for the post of correspondence clerk in
their main sales office in London: essential
qualifications are ability to handle voluminous
and varied correspondence, practical technical
knowledge, and similar recent experience;
knowledge of exgort procedure an advantage.
Written applications only, stating age, ex-
perience and salari:l required, to Sales Manager
Carlisle Rd., The Hyde, London, N.W.9, [7595

RADIO techniclans 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 insur-
ance; kit allowance; free air passages;
generous U.K. leave.—Qualified candidates. to
to whom replies only will be sent. please write.
aquoting R.T., to Personnel Officer, 40, Park
St.. W.1. 10262

NSTRUMENTATION ENGINEER with elec-
tronic background s required tor a technical
Sales Office; ability to deal at all levels with

i complex technical enquiries and contracts: the

Company i{s dealing with pressure, welehing
and compusing systems, car owning engineers
aged between 25 and 30 invited to apply, salary
will depend on qualifications and expsrience —
Apply Transducer Division, J. Langham Thomp-
son Ltd., 88, High Road, Bushey Heath, Herts.
Ref. ABC/Sales. (7583
ELECTRONIC engineer required for small re-

search department of ceophysical consult-
ing concern: work, of varled and interesting
nature, includes low-frequency amplifier design.
magnetic recording. transistor efrcuitry. vibra-
tion detectlon and disolay, and servo devices:
complete familiarity with two or more of these
subjects 1s & better recommendation than paver
qualifications, though HNO or better. speclal-
ised in electronics with a background of physics,
would be an advantage.—Apply Box 3286. [7562

EDICAL Research Councll—junior develop-

ment engineer req i.red, a sound knowiedge
of electronics is essentla]l and some experience
of prototype work desirable, the salary will
commence in the range £535-£715 depending
upon qualifications and experience, rising by
annual increments up to a possible maximum
on the scale of £870.—Write, stating age and
full detalls of education and experience, to
Personr.el Officer, Nationil Institute for Medical
Research, The Ridgeway Mill Hill, N.W.Esm

LYONS RADIO LTD.

| POWER UNITS TYPE 285. Input 230v, 50
cps. A.C.mains. Qutput: E.H.T. 2,000 v. D.C.
at 5 mA. H.T. 350 v. D.C. (double sectian choke
and condenser filter to give exceptionally good
smoothing) at 150 mA. Size of components
suggest this could be increased to at Jeast 200 mA.
LT.63v.AC. at5A.and 6.3v. A.C.at 10 A.
Fitted with valves 5U4, VU120 and VR91. Hous-
ed inmetal cases 18 X 12 X 9in. Supplied with
circuit diagram and in good working order.
PRICE ONLY 59/6, carriage 8/6.

ROTARY CONVERTERS. P.U. 195. Input:
24 v. D.C. Output: 230 v. A.C. 50 cps. 100
watts. Housed in metal cases 11} x 103 X 7#in.
fitted with standard 3 pin 5 A. socket. In good

condition and working order. PRICE 84/-,
carriage 6/-.
APN. . UNITS. Radio altimeters which in

effect are transmitter/receivers with an A.F.
amplifier section. The three basic sections are
assembled on separate sub-chassis which make
them easy to dismantle and use separately.
Operational frequency is 67.42 cm. (445 Mcfs).
Can be converted for use in the 70 cm. band
or for model control. The A.F. amplifier as
a mike pre-amp. or intercom. etc.

| Fited with 14 valves (4-128H7, 3-12Sj7,

2-12H6, 2-9004, 2-955, 1-VR150/30), relays,
transducer and stacks of other useful com-
ponents. Also a Dynamotor 24/27 v. D.C.
input and 285 v. at 75 mA. D.C. output. In
very good condition. These units offer plenty
of scope for interesting experiment, or just as
a source of useful parts, represent tip top value
at the BARGAIN PRICE only 29/6, or less
Dynamotor 25/-, carriage 7/-.

TEST SET TYPE 48. Comprises an R.F.
oscillator having a frequency of 360 Mc/s.
employing valve type RL18 with a switched
750 cps. medulation, valve type VR118 being
employed in this circuit. The radiator is a
A-wave vertical rod aerial. Operates from 6v.
D.C.and 120v. HT. Housed in teak instru-
ment cases with space for batteries. Overall
size 15 X 10 x 84in. In gcod condition.
PRICE 30/-, carriage 4/6.

RECEPTION SETS R.I109. Ex Army 8
valve superhet receivers employing 5-ARP12
and 3-AR8 valves. Fitted with miniature
loudspeaker and vibrator type power pack for
operation from 6 volt car or motor cycle battery.
Frequency range 1.8 to 8.5 Mc/s. (35 to 167
metres). Front panel is fitted with all controls
including RT/CW switch and 2 jacks for
alternative headphone listening. Size 13 <
12 x 1lin. Supplied with circuit diagram
input plug and aerial tested before despatch
PRICE ONLY 85/-, or ‘less valves 45/-, car-
riage 8/6. Low impedance headphones to suit
with headband and cord terminating with a
jack plug to fit. PRICE 6/9. Supplied separately
please add 1/6 postage.

EATTERY CHARGER COMPONENTS.
Rectifier full wave bridge selenium type for
charging up to 12 volts at 4 amps. PRICE 17/6,
post 1/6. Tramasformer. Pri. 200/250 v. 50 cps.
A.C. mains. Sec. tapped 3.5, 9 and 17 v. for use
with above rect. for Frovidmg an output of 2,
6or 12v. at 4 A, PRICE 17/6, post 1/6. SPEC-
IAL PRICE both items together 32/6, post 2/-.

POWER UNITS TYPE 234. Input: 200/250 v.
50 c¢ps. A.C. mains, Output: approx. 250 v.
smoothed D.C. at the very conservative rating
of 100 mA. and 6.3 v. A.C. at 5 A. Two choke
and condenser filter gives exceptionally good
smoothing. For bench or rack mtg. Size
19 x 10 X 6}in. Voltmeter fitted to front panet
indicates input or output voltage. In good
condition and working order. PRICE ONLY
57/6, carriage 8/6.

|3, Goldhawk Rd, Shepherd’s Bush
(Dept. M.W.), London W.I2
Telephone: SHEpherd's Bush 1729
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OPPORTUNITIES

IN RADIO

_ Get this FREE Book!

‘ ENGINEERING
OPPORTUNITIES '

reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 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”

1f 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 with-
out obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY B“i’l‘
388b COLLEGE HOUSE,

29-31 WRIGHT'S LANE,

FEBRUARY, 1958

SITUATIONS VACANT

SENIOR sales representative required in the
Ludlow district; applicants must have wide
ractical experience in first-class theoretical
mowledge of radlo and televiston recelvers and
should be competent to vise consumers on
matters concerning supply, tariffs, apparatus
sales, wirlng and installation thereof; salary
£615/£675 per iumum (N.J.C. Grade 2); super-
annuable.—Apply by letter, within 14

stating age, qualifications, experience and pre-
sent salar% to District Manager, Midlands
Electricity Board, Bull Ring, Ludlow. 17578

AKERS of T.C.C. condensers, N. Acton,

London, invite applications for the posi-
tions of technieal sales representatives; the
situations offer good prospects and are pension-
able; applications, containing details as to age,
qual‘lﬁca lons, experlence and salary required,
will be considered In strict confidence; only
first-class men_ are being entertained, prefer-
ably those with experlence in the radio and
electrical industries.—Reply to Sales Director,
The Telegraph Condenser Co., Ltd.,
Acton, London, W.3.

JRIE RESISTOR, Ltd., invite applications
for the post of technical sales representa-
tive for London and the South; applicants
should preferably have had recent similar ex-
perlence, and must be the holder of the Higher

or of some similar qualification, and, above
all, must be fully conversant with modern
radio and television technology from the manu-
facturing angle; applicants must alsc own a
reasonably modern car.—Written applications
only, stating age, experience and salary re-
quired, to Sales Manager, Carlisle Rd., The
Hyde. London, N.W.9. {7593

OME_ OFFICE.—Wireless techniclan. The
Civil Service Commissioners invite applica-
tions from men for about 50 permanent posts
in Pinner, Middx, and at Regional Wireless
Depots in varlous parts of England and Wales.

LONDON, W.8
BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD, BAR, SHEET. TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small. List cn Application.
H. ROLLET & Co. Ltd.

6 Chesham Place, S.W.1. SLOane 3463

ALSO AT LIVERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS

QUARTZ
CRYSTAL
UNITS

Please note
change of address :

The QUARTZ CRYSTAL Co. Ltd.
Q.C.C. WORKS,
WELLINGTON CRESCENT,
NEW MALDEN, SURREY.

Telephones: Malden 0334 & 2988,
Grams., Cables: QUARTZCO, NEW MALDEN.

Duties include installation and maintenance of
radio uipment used by police and fire ser-
vices. ge at least 22 on 1st December, 1957.
Candidates must have sound theoretical and
practical knowledge of wireless engineering and
communications equipment, including V.H.F.
apparatus, Possession of C. & G. Certificates,
or comparable qualifications, an advantage.
Ability to drive a car destrable.
STARTING pay at Pinner £540 at age 24
less for each year under 24} up to £630 at
age 28. Scale maximum £885. Slightly less
at Reglonal Depots. Promotion prospects. Five-
day week.

FURTHER particulars and application form
from Secretary, Civil Service Commission,
Trinldad House, Old Burllngton St.
W.1, quoting No, S4792/58.

Complefed appli-
ggtslém forms tQ be returmed by

17580
BR!’I‘!SH OVERBEAS AIRWAYS CORPORA-
TION have vacancies for simulator

I»englneers at London Afrport for the design/
development and maintenance of anaiogue
computors and electronic aids to traiping:
ualifications to H.N.C. (electrles) or City &
uilds Final (telecommunications) level; candti-
dates less qualified may be considered: some
specialised training will be provided; attractlve
ay and allowances, pension. insurance and
eave ‘schemes; sports and soclal club.—Write
ziving full details of experience, to Assistan-
Staff Manager (Appointments), London Airport
Hounslow, Middx. {756¢F

ELLING & LEE. Ltd.,

assistant technical sales representatives
age 28/33, to call on manufacturers, research
laboratories, In areas comprising Scotland
N. Ireland and N.E. England. and England
south of the Thames: they should preferably
have a degree or technical equivalent, he based
in these areas and own a car; remuneration
will be by salary and commission and reason-
able expenses will be paid. —Applications, stat-
fng age, qualifications. experlence and giving
some indication of remuneration expected. to
the Secretary, Great Cambridge Rd.. Enfieid.
Middlesex. 17571

SENIOR Techniclan or Technician required in
the Physics Department for electronics
work In connection with & 30 meV synchrotron
and other projects. Candidates should prefer-
ably {)ossess Higher National Certificate o»{)
equivalent qualificatlon, Salary according to
qualifications and experience—Sentor Technician |
£620%20-~£660X 25—£760 plus London Weight-
ing: Techniclan £515X20—£555X 25—£630 plus
London Weighting —Applications. giving name-
and addresses of three referees should be sen*
as soon as possible to the Secretary, Institute
of Cancer Research, Royal Cancer Hospital, Ful-
ham Road, S.W.3. 1761z

LECTRONICS Technical Assistant requlred
in_inter-departmental workshop of Royal
Free Hospital School of Mediclne, 8, Hunter
St., ndon, .C.1 Applicants should be
capable of maintaining and servicing existing
equipment ar%d assisting wlgh the design and
production of new electronic apparatus such
as biological amé)llﬁers. pulse gerierators, oscil-
loscopes, ete., to be used for researth work
n the various departments of the medical
school. The appointment offers scope a
person who has sufficlent enthusiasm and
ability to seek work of a non-routine nature.
The minimum salary wi}l be £760 p.a. depend-
ing upon the theoretical qualifications and
ractical experience of the applicant.—Apply

0 Secretary at above address, with names of
two referees. {7610

wish to appoint T‘

days, |

National Certificate on Electrical Engineering, |

(£30 |
0

London, |
Ath February. |

LINE AND RADIO
COMMUNICATIONS

TELEPHONE CARRIER EQUIPMENT: Carrier: Ter
minals, Repeaters, associated Filter Units apd spares
for Systems 1+1 and 1+4—Carrier Link B
Apparatus Selective Carrier 28-Channel and 12-
Channel Terminal Unlts.

TELEPHONE SWITCHBOARDS AND FIELD SETS:
Switchboards F & F 20-Line and 40-Line—Switch-
boards U.C. 10-Line—Field Bets Types D, F, H and L.

TELEPRINTER SYSTEMS: Teleprinters tape and

page Keyboard Perforators, Tranamitter Heads,
Reperforators and Printers tape and Page  Carrier
Equipment B8peech{8implex, B8peech+ Duplex, 3-

Channel Duplex and Apparatus 2/4 Tonme No. 5,
Carrier and Ringing Repeaters.

LINE TEST EQUIPMENT: Test S8ets EE65—Networks
Balancing and Tut.ing—-Recordi? Bridges—Diversity
Combining Unita—Testers TMS No. 1.
TRANSMITTERS: H.F. Communications, Hand or
High-Bpeed Kaying, Crystal or M.O control, Tem-
perature compensated M.O. Circuit. Frequcncy range
1.5 to 20 mefs. C.W., M.C.W., and R/T 100% Modula-
tion. 300 Watt Carrier output all systems.
AN/GRC SERIES: Communications stations with all
operating equipment and spares BCR-508, 8CR-509, L
8CR-610.

LOW POWER TRANSMITTER/RECEIVERS: Aircraft
V.H.F. Equipment ANJARC-1 50-Channel. Stations
and Bub-Awsembly Units TR 1520, 1934, 1935 and
1936 10-Channel! V.H.F. Equipment.

RADIO COMPASSES: SCR-269G wilh all operating
equipment.

WIRELESS SET 19: Stations with all operating
equlpment and R.F. Amplifier for boosting output.
WIRELESS SET 62: Lighiweight Communications
8ets with ancillary equipment,

T.C.S. SERIES: Equipment with all ancillaries and
Power Supply Units for 12v, D.C., 24v. D.C,, 115+. A.C.
and 230v. A.C. supply.

WIRELESS SET 88: Walkie-Talkie Sets 4-Channel.

R. GILFILLAN & CO. LTD.
7, High Street, WORTHING, Sussex'
Tel.: Worthing 8719 and 30181,

. Cables: Codes:
“GILL WORTHING **  “BENTLEY’S 2nd ",

RADIO &
TELEVISION COMPONENTS
We operate a prompt and efficient

MAIL ORDER service.
3d. stamp (only} for catalogue.

James H. Martin & Co. Finsthwaite,
Newby-Bridge, Ulverston, Lancashire.

A SPENCER-WEST
BAND 11l CONVERTOR
ror £6 . 5.0

The Type 80 with printed cireuits, panel controls
for 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
it just plugs straight it.

Full deseriptive leaflet on request. Avdilgble from all
good 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-West, Gt, Yarmouth
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BAKERS
‘sethunst

RADIO

The
Full-
Range
ULTRA
TWELVE
Cone resonance
20 cfs. ¢
20-25,000 cfs
£17.10. 0
The

BRADFORD PERFECT BAFFLE

(Patent Pending)

A COMPACT enclosure ensuring realism
and clarity of reproduction with NO
BOOM.
A comprehensive range for single- and
multi-speaker systems is available.
From £8/15/0 for 17in. x |7in. x 12{in.
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, W.C.2

Tel.: TRAfalgar 5575
(opp. Garrick Theatre)

LIMITED

Trade and Export enquiries to :—

JOHN LIONNET & COMPANY

(at above address)

SITUATIONS YACANT

BELLING & LEE, Ltd., w}sh to appoint an
ex&)erlenced technical” sales representative,
age 30-35, to call on the wholesale and retajl
in Scotland; applicants must be Scottish
referably resident there, and
¢ H.N.C. or City & QGuil in
electrical engineering with radip and telecom-
munications. or similar qualifications; must
own car for which allowance will be made;
remuneration will be by sala? and commission
and reasonable expenses will be paid.—Applica-
tions stating age, qualifications, experience and
giving some indication of remuneration ex-
%ected to the Secretary, Great Cambridge Rd.
nfield, Middlesex. r7632

ERIE RESISTOR, Ltd., have a vacancy for a
general factotum in their distributor sales
department in London, duties will embrace all
aspects of the handling of orders from the
wholesaie trade, namely, negotiation of order,
indenting of stocks. contrel of stores, pack-
aging, despatch. and all correspondence relating
thereto; must have had previous experience in
the wholesale trade, or in dealing with the
wholesale trade, preferably on the components
slde. must have practical technical knowledge,
and, preferably, some experience of display.—
Wr'tten applications only, stating age, experi-
c¢nce and salary required. to Sales Manager,
Carlisle Rd., The Hyde, London, N.W.8, [75%94

ROADCASTING and Radio Technicians re-
quired by Government of Cyprus for
appointment, on contract for two years. Salary
scale (including Overseas Allowance and present
temporary allowance of 2114% of salary) £1,273
rising to £1,494 a year. Gratuity at rate of
£80/£100 a year; Outfit Allowance £30; free
passages; liberal leave on fall salary; housing
provided at low rental; candidates must be
able to take charge of 20 K. W. broadcasting
transmitters; ex-army Foremen of Signals an
comparable ex-R.N. and R.A.F. personnel may
apply; writc to the Crown Agents. 4, Millbank,
London, S.W.l. State age. name in block
ters. full qualifications and experience and
quote M2C/4 540/.WF‘. [7587

ENIOR mechanical desi; draughtsmen are
required b{‘ the design department of
Murphy Radio, Ltd., to work on radio and tele-
vision. Ezxperience of similar work Is essen-
tial and preference will be given to appli-
cants between the ages of 25 and 35. his
affords an opportunity to join a successful ex-
panding design team providing excellent scope
to men of initiative and originality. Welwyn
Garden City 1is most leasantly situated
within easy reach of London, and applicants
from the ndon area would be eligible for
housing after a perlod.—Apply by letter initi-
ally, giving details of age, experience and
qualifications, to Personnel Department (R.12),
Murphy Radio, Ltd., Welwyn Garden cttly.
Herts. [7611

HIEF Telecommunication Engineer required

by Iraql Ports Administration, Basrah, on
contract for one year in first instance: total
emoluments, including salary, allowances and
Provident Fund contributions equivalent to
£1,940 a year for single man and up to £1.988
a year for family man: free passages: liberal
leave on full salary: candidates should possess
A.M.Brit.I.LR.E. and 1st class P.M.G. Cert., or
C. & G. Final Cert. in Radio Communications
and 1st class P.M.G. Cert., or AAM.L.LE.E. with
specialist knowledge of telecommunication work.

ey should also have a working knowledge of
I1.C.A.O. Operational (Aviation Wireless) re-
quirements.—Write to the Crown Agents, 4,
Millbank, London, S.W.1. State age, name in
block letters, full gqualifications and experience
and quote M2C/42590/WF. (7640

TECHNICAL sales/service managers required
for British West African branches of large
British company distributing radio recetvers,
telecommunication equipment, telephones,
domestic and commercial refrigerators, air
conditioners and office equipment. etc.; good
technjcal background in radio essential some
commercial experience desirable; familiariza-
tion courses arranged with U.K. manufacturers
prior to departure for Africa; first-class passage
air/sea, free furnished quarters, full pay on
leave after approximately 18 months’ tour,
pension scheme: apply. in own hand writing,
stating age (preferahly between 21 and 28),
whether married or single, full details educa-
tion, qualifications, Nationa]l Service and busi-
ness experience; ori al references should not
be sent.—Apply, quoting TSSM, to Box 34[9'?621

SENIOR Sales Engineer required by a com-
pany situated in the N.W. Kent area, this
is a new appointment which offers the prospects
of promotion to deputy sales manager to a man
who is suitably qualified and possesses drive and
tlative. This appointment has become neces-
sary to keep pace with the Company’s expand-
ing activitles in the fleld of capacltors. It is
essentia]l that applicants should have & sound
technical baokgrounﬁd in the power. radio or
telecommunication field with preferably some
experiefice the sale of a wide varlety of
capacitors. A four-fizure salarﬁ. graded in
accordance with experience. will be pald to the
selected appllca?t with whom satisfactory
arrangements will be mad
travelling and expenses —Ri
treated as confidential, g
age, education, quallficati
and the relevant salaries.
Box 3 R K 4110, A K. Advg., 212a, Shaftesbury
Ave.. London. W.C.2, {7625

TELEPHONE SETS
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

SHED
and HOUSE. 2 sets in individual
carrying cases, complete with long
life batteries, bells, ringer and
100ft. telephone cable.

£7.10.0 ¢

Carr, (G.B.) 9/6

D3STRANDED TELEPHONE CABLE, NEW, |
mile drum, 85/-., carr. 17/6

AERIAL MASTS

R.A.F. TYPE 50

36ft. HIGH

Kita comprise—9 2in. dia. Tubula"
Bteel (Copper Plated) Sections of 4ft-
ilength, top-section and base, Pickets:
Guys and Fittings.

YOU can purchase this nor-
mally expeusive MAST for a
fractlon of its coat, Le.,

£8 .10. 0 onLy
(Carr, 15/6)
Pleasa add £1 for (returnable)
wooden carrylng case.
The MABT ia particularly suit-
able to take aertals for Tx.,
Rx., F.M. and T.V. (especially
COMMERCIAL), and has many
other uses. Extra 4ft, sectlons
can be supplied at 11/6 per
section.

U.S.A. 45ft. AERIAL MAST (10 sections 4ft.
£ip. x lin., guys etc.). This entirely new and complete setin
canvas carrying bag £15/10/- each, carr. 17/6 or 2
sets with additional low and high (requency anteuna
£30 pair. Carr. extra.

ARMY TYPE 32FT. MASTS simllar to above
bue 10 lin, screw-sections, suitable for per-
manent ligheweight installation. Kit in canvas
bag, £5/10/-, carriage 12/6.

(M.0.3. Releasa)
SPECIAL OFFER OF

DYNAMO EXPLGDER Mk Il

For detonatinz
explosive
charges. A
must for
mining,
demolition
road buil
ing and
construe-
ticn opera-
tions. Mayalso
be adapted as
photo-flash gen-
erator. Operated by hand generator giving
1,800 volts d.c. across ofp. terminals, o
In hide leather case Our £3 . |9 | 6 each.
(Usual price 17¢gns.) Frie® P. & P. 5/

TRUVOX
and TANNOY

LOUD

HAILERS

EX-GOVT.
Impedance 742
Handling cap. 8 watts
price 25/-, post 3/6.
45/~ pair carr. paid.

TELEPRINTER EQUIPMENT-Brand New
Creed Automatic Transmitter No. 6S4/N.
Rect. Units 26B. I-P 110/230 v. O-P,80+80v.
Telegraph Relays 299 AN.

Creed Keyboard 7M. 3 Bank 5 Unit with
answer-back wnit.

7B Carriage Unit, stand. Iriction feed S1813.
IAlsu comprehensive range of spares.

5
\\

Quantity and Export enquiries are invited for al
above items, also other Electronic Component
parts.

HATTER & DAVIS (RELAYS) LTD.
126, KENSAL ROAD, LONDON, W.10 LADbroke 0866
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SITUATIONS VACANT

ROYAL MILITARY COLLEGE OF SCIENCE,
Shrivenham, Berkshire, requires male
Senlor Lecturers or Lecturers in Mathematics,
Chemistry, Civil or Mechanical Engineering,
Electrical Engineering, Radar and Telecom-~
munications and Engineering Physics for teach-
ing at University level; good facilitles for re-
search; guals, approp: Tiate 1st or 2nd class
honours degree; ten.chmg experience an advan-
tage and Kknowledge of application of subject
to Service matters useful; age, minimum for
Senior Lecturer (normally) 26, for Lecturer, 21;

salary, Senjor Lecturers £1.1 to £1,330;
Lecturer,

under with good prospects of per-
manency; quarters in residentlal officers’ mess
for single men; possibility of houses at
economic rent for married men after waiting
period.—Particulars and forms from M.L.N.S.,

Technical and Scientific Register (K), 26, Klng
St., London, S.W.1 quoting A364/7A. [7602

APPLICATIONS are invited by the Common-
wealth Relations Office for an appointment
under the Technical Co-operation Scheme of the
Colombo Plan, as Professor of Communi-
cations Engineering at the Indian Insti-
tute of Technology, Kharagpur, India: will be
required to organise courses in Communications
Engineering and to train the Institute’s teacn-
ers and research workers in developing the
laboratories and the general activities of the
Department; must be an engineer or scientist
with special theoretical ability and should have
made a contribution towards the development
and anpllcatlon of communlcatlans engineering:
should have in Communications
Theory, Feedback 'I'heory and Servo Control
and/or Microwave Englneerlng duration, three
years; contract with U.K. Government:
salary. £2,000 p.a. (subject to UK. income
tax) plus tax-free overseas allowance of £1,330
p.a. (married) or £750 p.s. (single) plus other
allowances: free furnished family aeccommoda-
tion provided.—For further information and
application forms write Ministry of Labour and
National Service (E.9), 26-28, King St., London,
S.W., quoting A.12/IND/244'TCS. (7636

SITUATIONS WANTED

EXPERIENCED technical representative seeks
senior appointment with electronic com-

ponent manufacturer.—Box 3183, [7572
TRANSFORMER deslgner expd most tyves,
seeks responsible post. Midlands/E.

Anglla area; Own car; wllllng io travel.—Box
3259, 17575

TECHNICAL Bales Representative, radio/TV:
licensed amateur, keen. energetic with
proved sales record and administration, seeks
change to a position of sales manager or assis-
tant; would consider any remunerative propo-
sition where responsibility, drive and security
are offered; all correspondence to be treated
with the strictest confidence.—Box 3588. 7643

TECHNICAL TRAINING

LEARN 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. WWa7.
Lo 4, 10006

ndon, W.
CITY and Guilds (Electrical, etc.) on ‘* No
s—No Fee' terms: over 95% successes:
for iull details of modern courses in al
branches of electrical technol dgy send tur
our 144—pmze handbhook, free an
.E.T. (Dept. 388A), 29. zhts Lane.
London, W.8. 10117

TUITION

OTHING succeeds like success! What we
have done a thousand times we can do again
for you—see the B.N.R.S. advt. page 138. [0172

IRELESS o eraclng, attendance and postal
courses.—Stamp for re J}ly to Manager, The
Wireless School, Manor Gdns., London, [b71'04
ULL TIME courses for P.M.G., Certs,
C.G.L.I. Telecommumcatlons. Radar Ma'n-
tenance Cert. and B.Sc.(Eng.); prospectus free.
—Technical College, Hull. [o111

IRELESS.—See the world as a radio officer
in the Merchant Navy;
germd low fees, scholarships, i
oarding and day students; stamp for prospec-
tus —Wu'eless College, Colwyn Bay. 10018

T/V 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). 2

Wright's Lane, London, W.8.

ALL EXAMINATIONS easier to us by 1.C.8.
home study methods, A.M. IR.E.,
G. Telcoms, P.M.G. Cert. ln W1reless
Tele%raphy, radio and TV servicing, etc.—Write
ree proapectus International Correspon-
dence Sc Dept. CL.42A, Kingsway. Lon-
on, W.Cla. [0033

.M.1.Mech.E., A.M.Brit.I.R.E.,, City and
Guilds, etc., on ‘" No Pass—No Fee’'
terms, over successes—or  details of
Exams and courses in all branches of En neer-
k atc. write for 144-
—-Free .1.E. (Dept. 387B), anht'
Lane. Londen, W

A WALKIE - TALKIE
SET

No. 38, Mk. II.

RIGHT IN PRICE AND SIZE—9 x 6 x 3iin.

fdeal for search parties, fire brigades, civil defence, building
contractors. ete. Range approximately 5 miles, 7.4-9 mefs.
Brand new condition, Complete with 5 valvea, headphoues,
thruat mic, iunction box, aerials, harness signal satchel,
and instruction card with illustrations. Operated from dry
batteries, H.T 120/150 v., and L.T. 8 v. (not supptied).
ln brand new condition, our prlca £2/17IB each, p.p. 7/6d.
G.P. TRO MAGNETIC
EBS. 5 x 1} x liin, 4
ngum. various voltages D.C, 3/8 v.
18/24 v. 100/110 v. 200/230 v.
Dg. BI- anch. 12 v. 7/@ eacy,
P
INTERCOHMUNICATION HAKND
SETS, self-encrgised similar to
G.P.0. type, no electricity or
batteries required, connect with
2-way bell wire, clear range of
several hundred p‘gnds. Brand

1,000 ohms sach, 5/8, p. & p. 1/-
U.s. HIGH SPEED RELAY, 300
ohms cull 2.05 v ad]usmble ©€oD-
tacts, 5/-, o & p. 1/3
HEADPHONES M 0, mplete
9/@ per set, p. & p.
HEADPHONES (!LR, oomnleu,
1= per get, p, & p 1/6.

HEADPHONES BAL. ARMATURE

9/~ per set, p. & p. 1/
RECEIVER-TRANSMITTER No. 18 Mk [I[, 6-0 Mc/s, Rec.
can be detached trom Trans. Unit, built-in micro-amp
meter. complete with headphone and muc., aerial. etc. In

Less Our price £3'0/0. P. &
P. 7

/6.
EX U.8. AERIAL, 9it. spring loaded and fully collnp-nble
complete with cords and guys, ideal as serial or fshing
rod, brand new, 10/8, o. & p. 2/~
AFR'ALS, 8 four fout “F ° rods, bottom, centre & top
{tapering) pnah-ln -type sections. 10/6 per set, P. & p. 2/3.
Matehing aerial base 8/, p. & p. 1/8.

BROADCASTER

for talking, singing or announcing
over your own radio, simply connec'.
to vour Radio pick-up , . 2 Broad.
casters will make a 2 station lntercum
house phone. No efectricity or battery
required, just connect with 2-way wire.
12/@ ea. p. & p. 2/-.
M/C METER. 0-15 and 0-600 v.
D.C. 2in. flush mounting ex. equip-
ment, 8,6, p & p. 1/3
METER. 2§in. 0-1 amp., pro-
jecting type thermo- coupla, new
nud boxed, 6/8. p. p- 1/3.

U.8, MIDGET HOTOBS. Qxl}ln
Will operate from 24 v

1078 v. D.C.. 12/ each, p. & p. 1,6.
(A.lso reversible types as above, 13/@ each, pius p. & p. 1/6.)
VIBRATORS. 12 v. 4-uin Mallory type B/-, p- & p. 8d.
U.8. REFLECTOR AERIAL. Omnidirectiona) antenna,
umbmlln type fdeal fo: transmitting and recelving. Meaa.,
approx, 4ft, x S8jft., 4/6 each, p. & p. 1/6.

ACCUII‘ULATOR CUT-OUT. 12 or 24 v. 60 a., ex-R.A.F.,
10.6 each, p. & . 1/6.

COUMULATOR CUT-OUT. 27v. Max. discharge 7 amp.,

2060 b & B 11
. Special prices for bulk quantities.

Stockists of W/S No. 19 and spares,
TERMS C.W.O,
We lise in Tl Z.A. Equ$

and and _spares
as used by Gouvt, Depts. and the Services. Trade and
man«facturers enquiries invited.

FINSBURY
TRADING CO.

12 STOKE NEWINGTON HIGH ST.,
LONDON, N.16

Tel.: Clissold 7342

'rurrlou
EARN-AS-YOU-BUIL. course in basre
radio. electronic md electrical theory with

practical tralning. bullding & 4-valve receiver
and superhet signal generator and multi-
tester; write for free book.—International
Correspondence &chools, Dept. CL.42, Klggga
way, London. W.C.2. f
RAIN at home for a better position or a
new hobby.—We offer comprehensive
modern home tuitlon courses covering over 100
careers and hobbles; practical eqlulpment sup-
lied with many _courses.—W for_ free
rocnure. stating subject of interest, to E.M.I.
stitutes, Dept. WW39, London, W.4. (Asso-
ciated wlth H.M.V.) 10180
M.IP.R.E.—for details of suitable study
courses (only a limited number of students
accepted), send for free sylla us of instruc-
tional text. LP.R.E., conditions of membership
booklet 1/-; ‘‘ The Practlcal Radio Engineer,
%oumal sample copy /3. .000 alignment peaks
or superhets, 6/-.—All post free from Secre-
tary. I.P.R.E., 20, Fairfield Rd,, London, N.8.

0088

REE!—Brochure giving details l['mme
study training in radio, television and all
branches of electromcs. courses for the hobby

of

enthusiast, or those alming at the
A.M.Brit.IL.LR.E., Clty and Quilds, R.T.E.B.,
and other professional examinations: train

with the college operated by Britain’s iargest
electronlcs organisation; moderate fees.—Write
to E.M.1. Institutes. Dept. WW28, Lond

PERSONAL

ALE Nurse would ve services whole/
art-time in return for sound theoretical/
Pnr:ct cBaolxand tuition, radio, television englneerg

BOOKS., INSTRUCTIONS. ETC.

TELECOMMUNICATIONS (Principles) I
II in mk.s. Un ts ** covers every-

thing for these C. and G, exams., numerous
worked examples, price 10/6; aiso ‘* Radio
Reference ' covers everything from basic prin-
ciples to VHF, transmitters, aerial arrays. FM,
etc., 180,000 words, 588 figs., price 25/-.—Riddi-
tord 384, Tilehurst Rd., Reading, Berks, (7252

BASIC Mathematlcs for Radio and Elec-

tronlcs Re le Mii Czilebrogk B.Be.,

.G.I. vised and enlarged by J.

Head, M.A. (Cantab. Presents In readable
form a complete course in basic mathematics
for engineering students of all kinds an
leads on to the wore advanced branches o%
mathematics of increasing importance to radio
engineers, in this edition the chapter cover-
ing the application of mathemancs to radio
has been revised and enlarfed while new sub-
Jects covered include Stability, Linear Difier-
ential Equations, Elementary Statlstics, Short
Cuts to Numerical Calculations and an Intro-
duction to Matrices. Wi be invaluable to
those requiring a refresher course as well as
to those without previous knowledge of the
subject. 17/6 net from leading booksellers,
By post_18/6 from Iliffe & Sons Ltd., Dorset
House. Stamford St.. S.E.I.

FOUNDATIONS of erelesa * By M
Scmﬁ ie, M.LE.E special fea—
ture of th

edltlon is an entlrel% new chapter
on the increasingly important subject of tran-
sistors and semi-conductors, while the rest of
the text has been brought completely up to
date to describe modern developments, includ-
ing frequency modulation. e book covers
the whole basic theory of radio from the most
elementary princi Fles in a simple straight-
forward style that can be readily followed by
those without previous technical knowledge.
The continuing heavy demand over the years
demonstrates ** Foundations ** remarkable "suc-

cess; it is the perfect introduction to radio
in all 1ts branches, 12/6 net from leading
booksellers. By post 13/8 from Iliffe & Sons

Ltd., Dorset House, Stamford St., S.E.1l.

SE(.OND Thoughts on Radio Theory.” By
Cathode Ray of WireLEssS WorLp, Forty-
four articles reprinted from popular WIRELESS
WoRrLD series, in which the author examines
various aspects of elementarﬂ 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 bagic ideas; circuit elements and tech-
niques; ecircuit calculations; and some matters
in lighter mood. An entertaining and helpful
text-book for the student, refresher course for
the engincer, and reference book for all, com-
bined; 25/- net from all booksellers. Bé post
26/4 from Illrfe & Sons Ltd., Dorset House,
Stamford &t., 8.E.1.

Bﬁw E.

| TELEVISION Exp!nlned "
Revised

( amab)
by E. A, burv MBrtt .R.E. The
s‘xth edition “of a book which assumes 8 know-
ledge of the ordinary suund radio recelver but
no previous knowledre televiston
is non-mathematical. wrltten in ulmnle lancsuage.
and comprehemlvely xllustrated by man{y dia-
grams and photugraphs, Ii Tove great
assistance to all students of telev sion. to rad
service engineers who wish to embark upon
television work and want to understand the
rinciples and circuits involved. and to know-
edgea %le owners of televislon receivers who
wauld like t0 understand the working of their

Miller,

12/6 net tmm all booksellers. Bh post
13/5 from I & Sons Ltd., Dorset House,
Stamford St., l..ondunl 8.E.1.

BOOKS WANTED

ANTED, of atomic, nuclelr

Wmd S et Box. 25 f
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SOLDERING ? NEW ST AND wesTALTE®
SELENIUM RECTIFIERS. Largest L.T.
BARGAI" OFFERS range in Great Britain. Latest Current

Products. NOT Surplus.

200 WATT ROTARY CONVERTERS

New surplus, 24/1 vgl:lg D.C. input, 50-110-230 REVISED PRICES (3rd JUNE)
volts 50 c/s, 200 watts output witl ST. & C. EH.T. K3/I5, 5/-; K3/45, 9/4;
transformer. £8/15/-. carr. paid. K3/50, 9/10; K3/100, 16,8; ail post Y ern
METERS BRIDGE CONNECTED FULLWAVE.
Bl | 6in. D.C. moving-coil ironclad voltmeters, 17v. la., 13/4; 1.5a, 26/6; ZSa 32/6; 3a,
RlC S/bd t;pe, 75 volts, 150 volts, 200 volts, 250 30/6; 4a. 38/-; 5a, 38/6; all post 6d, 33v.
ELECT volis, 33/- cach I;l;_sh panel 1 D.%/ moving- 15)46;21 nf3; I sn'Zé/' S, 45/ 22 s;/;; .
<ol nu -ammeter, in. O- " - -3 44, -3 9d =3 all post v, la
SOLDERING IRONS > 33/-; |52, 63/-; 2a. T4)-; 3a. 74'-} 5a, 97)..
MOTORS 72v. 1a. 42/-; 1.5a. 78/-; 2a. 95)-; 3a. 95/
A.C., 230 volts, } h.p., mpacxtor start, 1,380 5 ]24/:. |°o:, 12. 61/-3 | 5a. 112/-; 2a 34/_.
r.pm new, 90/-, carr. 5/-. 0.6 H.P., 230 volt.s, 3a: |34_’; 5a. iao/‘_, all 'pc;st '2/_. = ’
940 r.p.m. 50 cfs., S.P., €6/5/-, carr. 7/6. BRIDGE CONNECTED WITH 7iin.
f 925 vears 400-CYCLE MOTOR ALTERNATOR SQUARE COOLING FINS I7v. 6a,

or y Admiralty pattern, 230 volts A.C., 50 cfs., | | 53/7; l0a. 613 post 2/6

S.P. motor 15.5 amps input, 230 volts 2 kW BRIDGE CONNECTED HEAVY DUTY
b A.C., 400 c/s., S.P. output with 50 volt D.C. FUNNEL COOLED or 7iin. SQUARE

the best exciter, with panel and control gear. Few only. | | COOLING FINS. Both types, same price.
400-CYCLE INVERTERS |7v. 12a. 95/-; 20a. 120/-; 30a, 172/-; 50a.

- 280/-; 33v. 6a. 89/-; 10a. 102/-; 12a, 176/-;

24/28 volts D.C. input, dual output 115 volts 202, 202/6; S4v. 6a. 124j-; 10a. 144j-; 72v.

750 v.a., 3-phase, c/s and 24/26 volts - s 0
25 watt fastrument Mode! 250 v.a. sin ?e-phase. 2;0/_"6:'/' poIst)ta3/_l‘36/ 100v. 6a. 227/6; 10a.

‘“S* METERS
- 2lin. square flush panel, suitable for ARS8 REVISED PRICES (7th FEB.)
A d I f or other receivers, new, 39/6, post 1/6.
model Tor M eoruolE Ml “* WESTALITE ” (BRIDGE). 12-15v. D.C.

380/440 volts, 3-phase, 700 r.p.m., with blades, 236337/'62./ ‘;012“/201'21)323] 1372;’66 3zofa|;?f:

ose tested and guaranteed. 50a. 278)-; 24v. |.2a. 30/-; 2.5a, 49/-;
every purp TEST TRANSFORMERS 60/-; 10a. 109/6; 20a 208/- 36v. 1.2a. 47/6
230 volts 50 c/s input, 6,500 volts, 200 watts, 2.52. B4/-; 5a. 82/6; 10a, 154/6; 100v. 1.2a.
air-cooled, in metal case, €4/15/-. carr. 5/-. 82/6; 2.5a. 154/6; Sa, 195/6; 10a. 3%1/-.
Leaflets on request from: Auto Transformers, 50-110-230 volts, 200 watt, All post extra from 1/6-3/6. E.H,T. Rects.,
2;/-. Me;t. Vick. 500 watl suto l2’.30/110kvolts, :4D|34A cz%;c 36EHT60, 35/:2}6. post 4d.
» » carr. 3/- 30/110-150-180 volts, 1.6 k.v.A m.a, A.C./D.C. meter-rects.,
W. T. HENLEV'S TELEGRAPH £8]10/-. carr. 7(6. 230/115 volts, 10 k.v.A., Wholesale and Retail
WORKS C0. LTD. in metal case, £25, carr. 25/-.

Special Price for Export and Quantity

§1.53 Hatton Garden,
London E.C. Leslie Dixon & Co. T. W. PEARCE
Tel: CHAncery 6822 Dept. A, 214 Queenstown Rozd, London, 8.W.8 | | 66 Great Percy Street, London, W.C.1
’ Telephone: MACaulay 2159 Off Pentonville Road. Between King’s Cross and Angel

TELETRON SUPER INDUCTOR COILS
The NEW \ 0SCILLOSCOPE
S, e 3 (MINIATURE TYPE=1" C.R.T.)
| WHE & 870 Supplied in kit form complete &
e ] 8 with full instructional notes o =
RECEIVER for radio & T/V servicing. c 3 g\
) Operates from power AL S Ferrite Rod Aerials. Wound on high permeability
PRICE — £34.16.0 (inc. P.Tax) supply of most AC - ’(L ~. ,‘ Ferroxcube rod, Medium wave 8/9, Dual wave 12/9.
Efficient broadcast reception on domestic radio receiver { 6\7% 5 = Type HAX. Selective crystal
short, medium and long waves. equipment or from power unit b diode coil for tape and quality
A Semi-portable AC/DC set supplied as an extra. amplifiers, MW 3/-, LW 3/6.
equally sm':a‘l;lei for E%a;in or Dual wave TR!i'-lCoiIs, matched
home use, offering lystone . pairs _(as _illustrated) 7/-
design and workmanship at a caSh £10 (inc. post/pkg.) or 30/- down pair. Type 5.5.0. Supersomc
Reasonable Price. and 9 monthl.y payments of £1 Tape Osc. coil, provides
In stock at:— (Total Price £10.10.0.) a.3 v. 3 EI RF for prz—amp
N Power unit, if required, £3 ext T = heater. iminates induced
WEBB’S RADIO ( ’ AL ?x ra) 50 ¢fs hum, 40/100 ke, 15/- ea. Transistor coils, etc.
4 SOHO STREET, LONDON, W.1 Order now or send for further details to:— Available from leading stockists. Stamp for
1 g b " E.M.1 INSTITUTES, Eept. 8.C.127, London, W.4 complete data and circuits.
Telephone GERrard 2089 THE TELETRON CO. LTD.,
1c.e2 266, Nightingale Rd., London, N.9. How 2527

JASON SWITCHED FM.TUNER

A BRITISH-DESIGNED UNIT FOR THE HOME CONSTRUCTOR

When built, this new Jason F.M. Tuner provides CONSTRUCTOR’S SWITCH-TUNER
choice of the three B.B.C. programmes at the turn including assemblel Front End ;"“s
of a switch, with a fourth position for " OFF." The &9 :"‘;f:w‘:i"fom"i’lf“"‘ getsnecie
Switch Tuned Front End is supplied wired, tested and & as!

aligned, complete with 2 valves and station-indicating

plate. Chassis ready punched In conformity with all gwITOH.-TUNED FRONT END with
Jason F.M. Units, this model is completely stable and wo valves, complete

offers the hlghest possible standards of reproduction. (incl. £1/18/0 P/Tax) wa

- Data Publication Book of the
FROM LEADING STOCKISTS or in case of difficulty Denrobisation Bogkotthe 2.0

IHE JASON MOTOR & ELE cTRON l c col Send for detailed list of parts.—FREE

328, CRICKLEWOOD LANE, LONDON,[N.W.Z JASON POWER PACK  £0 1.9
Phane: SPEedwell 7050 Parts coms (o ol

5 VALVES
SWITCH-TUNED
FRONT END AVAILABLE
COMPLETE WITH 2 VALVES
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“Penny wise — pound foolish” is a phrase
which is as true to-day as when it was first coined.
It is particularly true as regards condensers, for
here it is often possible to effect substantial manu-

facturing economies by lowering existing standards.

Here at T.C.C., price has never been the first
consideration: our paramount concern is always to
make condensers better, rather than to make them
~ cheaper. That has been our constant endeavour

for over fifty years.

In that time, the letters T.C.C. on a condenser
have come to be recognised as the symbol of
leadership and the hall-mark of quality. Such a
reputation must be jealously guarded by the con-
stant maintenance of standards. We are proud that
the majority of makers of TV and radio sets
depend on T.C.C. condensers to protect their

own reputations.
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Now ready!

SAVBI

a speciaL atoy avaiLaete onLy 1IN ERSIN

Simplified Explanation:

In soldering with Ui g HR L

1
1
]
straight tin/lead :
alloys ... ]

Before Soldering

Solder contacted by copper tip...

Copper Tip Moiten Tin/Lead/Copper Copper Tip

—
—

wbsorbs tip metal to saturation...

Whereas. .. !
In soldering with new |
SAVBIT ALLOY...

Tm/lnd/topner Solder

LI |

THIS EXPLAINS HOW SAVBIT ALLOY STOPS THE WEARING OUT OF

Two years ago, Multicore introduced a
special alloy for soldering silver-plated
ceramics, contsining a 2% silver content,
30 that it would no! absorb silver from the
ceramic. The same patented principle has
now been applied to prevent the copper of
soldering iron tips being absorbed into solder
alloys! Until now, incorporation of copper
in a solder alloy to more than 0.3% of the
tin content was discouraged, since it was
believed that copper might slow the flow of
solder in making seams. An extensive inves-
tigation under actual working conditions
on television assembly lines has now proven
that a copper-loaded alloy does not effect
the speed of soldering, when making the
joints which form 98% of the soldering
processes in the assembly and manufacture
of all electronic equipment.

WEAR OF COPPER TIPS

Most engineers have presumed that the
wear of copper soldering iron tips used on

—— e —————————— e —

Molten Tin/Lead/Copper Copper Tip

B ¢

Copper Tip

;

1

i

1

\
il
RE

1

l

I Coppor-saturated SAVBIT solder... | cannot borrow copper from the lron...

assembly lines was caused by (1) oxidation
of the copper due to heat, (2) attack of the
flux on the copper bit, and (3) absorption
of the copper.from the tip into the tin of the
sclder alloy. However, these investigations
have proven conclusively that reasons (1)
and (2) are not the explanation.

On the other hand, comparative testa be-
tween Ernin Multicore Solder with the new
SAVBIT copper-loaded alloy, and solders
containing pure tin/lead alloys have indica-
ted that a reduction of about 9/10 in tip
wear can be achieved by the use of SAVBIT
ALLOQY! It is a fact that the tip of an iron
which needs resurfacing after 1,000 joints
with normal tin/lead alloya can last for
10,000 or more similar joints before requir-
ing resurfacing, using Ersin Multicore
SAVBIT ALLOY. (See illustration.) There-
fore, it is hardly necessary to emphasize the
great economies that can be effected in
soldering iron maintenance by using thia
new alloy. Equally important, a higher

SAVBIT ALLOY has been impressively proven on the
assembly lines of England's greatest manuvfacturers. We
will be pleased to furnish testimoniols.

Address U §. A inquiries on company letierhead to Dept MS 167

MULTICORE SALES CORPORATION

Canadian inquiries:
CHARLES W. POINTON LYD.
@ Alcine Ave, Teronte, Cansde

PORT WASHINGTON, N. Y.

Inquicies regarding other lerrlioriet
MULTICORE SOLDERS LTD,
Hemel Hompatood rients., England

FEBRUARY,

I

FIVE-CORE

SOLDER

After Soldering

YinfLead/Copper Joint Copper Tip

and wears out tip capldiyl

TinfLead/Copper Joint Copper Tip

which recsives hardly any wear.

OPPER TIPS

standard of soldering is guaranteed through-
out the' life of the iron, because it stays in
first class condition much longer!

CHARACTERISTICS AND SPECIFICATIONS

SAVBIT ALLOY is now available in Ersin
Multicore 5-core solder, containing non-
corrosive extra-fast Ersin Flux, in 14, 16
and 18 gauge.

MELTING POINT: Virtually the same as
standard tin/lead alioys.

ELECTRICAL CONDUCTIVITY, TENSILE AND
SHEAR STRENGTH: No appreciable difference
between 9a vBrT and normal tin/lead slloys.
Strenzth of savarT slightly greater.

4 IMPORTANT )

SAVBIT is one of a number of alloya
developed for the Industry by Multi-
core. In addition to SAVBIT, Ersin
Multicore, the world’s finest cored
solder, is also availnble in all the
standard tin/lead alloys and diame-
ters, in 1 Ib. cartons and 7 lb. reels.
Multicore contains 5 cores of exclu-
sive, high speed, non-corrosive Ersin
Flux. This great.solder, so widely—
imitated, has never been equalled for
speed of operation, effective preven-
tion of rejects and, in the long run,
lowest cost for superior results. j

SAVBIT FOR FACTORIES

Available on
71b. and 1lb,
reels in 14, 16
and 18 s.w.g.
Bulk prices

SAVBIT FOR
SERVICE ENGINEERS
Approx. 170ft.
of 18s.w.g. on
- a reel. Packed

SAVBIT
CARTONS

5/~ each (subject)

Bib WIRE
STRIPPER
AND CUTTER

3/6 each (subject).

Bib RECORDING TAPE SPLICER

. in . fossional A
NG applica- : Cano: _ CauRef. |S.W, G" App. L'gth, :‘r]v:‘att';ﬁ:;-ecording s
/ 3c;r:tePlefa§c; Egl/lb;ft) "CISAVI4 | 14 20fc | enthusiasts.
Techmcal Information. Cat. Ref. R18SAV. LG SAVIR e (550 1y e each
CISAVI8 | 18 | 53ft | (subiect), =
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MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)



