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Teramel is BICC’s new polyester enamel covering for
winding wires. It combines the excellent electrical and
mechanical properties called for in BS 1[844/1952 with high
thermal stability—Teramel wires can safely be used ar comtinuous
temperatures of 130°C.

They are ideal for:—

Armature and field windings for industrial
and traction motors

D Air cooled windings for transformers

b Coils for motor starters

RAMEIL

Hard and strongly Flexible — can be Resistant to var-
adhesive to the twisted, stretched nish solvents,
copper wire. Neg- or flattened with- moisture and che-
ligible thermo- out damage. mically contamin-
plastic flow. ated atmospheres.

Further information is contained in
Publication No. 391—available on request

INSULATED CALLENDER’S CABLES LIMITED, 21 Bloomsbury Street, London, W.C.I
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A service

for all who
need complete
data on Mullard
valves, tubes
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and semiconductor devices

The Mullard Technical Handbook is a loose-leaf publica-
tion, issued on a subscription basis and containing data
sheets on all Mullard valves, tubes and semiconductor
devices in current production.

From one to twenty pages are devoted to each type, data
including: standard ratings, recommended operating con-
ditions and performance figures for various applications,
limiting values, characteristic and performance curves.
Subscribers receive supplementary or revised sheets
automatically as they are issued and thereby have early
intimation of new introductions.

At present the Handbook comprises four volumes with
the following contents:—

Mullard

Mullard Limited, T.S.D., Data and Publications Section,
Mullard House, Torrington Place, London, W.C.1.

VOLUMES | and |IA

Data on current Receiving and Amplifying
Valves. Cathode Ray Tubes. Crystal
Diodes and Transistors. Photocells.

Cold Cathode Tubes. Small Thyratrons.
Miscellaneous and Special Tubes.

VOLUME 2

Data on earlier type Receiving and
Amplifying Valves and Cathode Ray Tubes
still in limited production for the
maintenance of existing equipment.

VOLUME 3

Data on Power Valves for Transmitting
and Industrial Equipment.

Power Rectifiers. Large Thyratrons.
Microwave Devices.

For full details of this service, including subscription

rates and application form, write to the address
below.
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The “Ideal”’ Receiver?

ARGUMENTS as to whether this year’s Radio
Show was better, as good as, or worse than last
year’s have subsided without leaving any conclusion
which is not to some extent coloured by prejudice.
Our own view would be that it was a better show,
but by a margin too small to justify any claim for
recognition as a landmark in any future history of
the dévelopment of broadcast receivers. Although,
as our review elsewhere in this issue points out,
most of the changes seen this year are developments
of trends already discernible a year or more ago,
there has been ample food for thought in the rate
at which some of these changes are taking place, and
the reaction of the buying public to the new types
of set which are offered to them.

Take, for example, the combined television and
v.h.f./f.m. sound receiver. From the technical point
of view this is a particularly neat and logical com-
bination, since not only the audio-frequency ampli-
fier but also the early intermediate-frequency stages
can be made to fulfil dual functions. There is no
more economical way, either in first cost or in the
space taken up in the living room, of making pro-
vision for the reception of all the domestic broadcast
services in this country. In spite of this, according
to reports published in the trade Press, there has
been no spectacular swing in popular favour towards
this type of receiver, though there were more sets
to choose from this year than last. According to
some dealers, many of their customers still want
medium and long waves if only for the reception of
the popular Luxembourg programmes; others point
to the fact that some members of the same family
may wish to receive the sound programmes while
others are viewing television—clearly a case for
separate sets in different rooms. Even those for
whom: these objections do not carry any weight may
still argue that the small power outputs and loud-
speakers which are perfectly adequate for the sound
accompaniment to television and, indeed, for many
of the sound programmes themselves cannot do full
justice to all the qualities of the B.B.C’s v.h.f./f.m.
service.

The truth is that no single receiving system can
completely satisfy all the varying tastes and require-
ments of all sections of the community and, at the
same time, fall within the price limits that most
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~ widest appeal.

people can pay. Accordmgly, manufacturers produce
a range of ‘sets giving permutations and combinations
of those features which they judge will make the
For economic reasons it is obvious
that such a range cannot be expected to be complete,
and that some potential customers must go without
or put up with a set which to them is second best.

As a way out of this impasse there is, in our
view, a case for a return to unit construction; but,
before the indulgent smiles of the conservative body
of the radio industry give place to ribald laughter,
let us hasten to add that we do not visualize a return
to the block system, which we in this journal are old
enough to remember, in which every stage was built
as a separate unit, but rather to an extension of the
ideas which have found favour with the “hi-fi”
enthusiasts, The basic unit would be a vision
receiver with alternative input tuners and a plug-
and-socket take-off point for sound which would go
either to a small internal conventional rectifier/
discriminator famplifier and loudspeaker, or to an
external high-quality sound-reproducing system.
No system other than one based on units could hope
to satisfy the individuality expressed by those with
strong ideas of what constitutes good sound repro-
duction, and to any who may think that a unit system
must look like a laboratory test bench weé commend
the many fine examples of “custom built” sectional
furniture which have recently been introduced.
There is no need for the “electronics”. to be any
more apparent than they are in a conventional
receiver, and for those who are prepared to pay the
cost, even knobs and dials can be discreetly tucked
away behind panels or concentrated in neat remote-
control units.

By these means it should be feasible to give the
man who wants, say, television with high-quality
sound all that he wants without forcing him to
buy also an automatic record changer and a cocktail
cabinet.

We know only too well that there will always be
those who want to combine X’s amplifier with Y’s
tone-equalizer and Z’s loudspeaker, but we have
every reason to believe that an experienced dealer
will have either the technical knowledge to help the
customer to do this or the arguments to persuade -
him to stick to one make.
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Farnborough Air Show

DEVELOPMENTS IN RADIO AND ELECTRONICS

AS in most technological industries and services, elec-
tronics plays a significant and, in some cases, a dominant
part in all branches of aviation. Manufacturers make
use of computers for design, vibration generators and
strain gauges for testing, and computers again for the
more advanced flight data instruments. None but the
smallest light aeroplanes may fly without v.h.f. com-
munications equipment and long distance radio com-
munication and radar are essential aids to the flight
controller.

Developments in ground-to-air communications equip-
ment are -toward the provision of a
wider selection of channels and
greater flexibility in selection. In the
new Murphy MR370 - transmitter a
decade switching system tunes to any
of 622 channels at 90kc/s separation
(56 at 100kc/s) in the 100-156Mc/s
band. In the Murphy airborne v.h.f.
receiver (MR300) 44  channels
(100kc/s) are available and with the
Standard Telephones STR9X con-
version kit to give 44 channels with
automatic tuning instead of the former
10, is now in full production.

Redifon have brought out a new
medium-frequency (200-525kc/s) bea-
con, the layout of which is designed
to reduce routine maintenance time.
It is available as a dual installation
where continuity of service is essen-
tial together with an automatic
change-over and alarm unit.

Two developments in air rescue
beacons were noted. Burndept have
introduced a crystal-controlled u.h.f.
beacon transmitter (“SARBE”) in
two forms with or without two-way
speech facilities, and Ultra are mak-
ing an inexpensive version of
“SARAH,” with built-in transistor
h.t. supply, for use on small fishing
vessels.

With the growing density of traffic,
the work of the air traffic controller
is becoming increasingly onerous.
Much thought has been given to ways
and means of simplifying his task and
in a new Decca display system now
under development the controller is
: presented only with the essential
information required to make decisions, All radar and
flight report material is sifted by a team of operators
before appearing on his screen. The basis of the dis-
play is a 405-line projection television plan of the air-
port and its approaches, derived from a transparency in
the outer control office by the “Deccafax” system (des-
cribed on p. 470 of this issue).

Superimposed on this “static” display are moving
symbols indicating all aircraft in the area. Small num-
bered sguares represent aircraft under radar observation,
while circles indicate movements, based on reports, of
aircraft not yet in radar range.

The method of generating, controlling and displaying
the flight symbols is ingenious. The symbols and num-
bers are first selected from a monoscope tube with a store
of 100 digits' by a 20-line spiral scan and are fed into

- the main radar display tube during the flyback period
between each’ radial sweep. Their position is deter-

Ultra SARAH tran-
sistorized rescue
beacon with cover
removed.
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mined by “gated” currents in auxiliary horizontal and
vertical deflection coils and normally the symbols are
stored in a row at the top of the tube. When a target
is identified it is “boxed” by one of the symbols, first
using manual control of deflection, and is then foliowed
by putting on a traverse with the right speed and direc-
tion. Adjustment of the rate may be required from time
to time to keep the target “boxed”; but it is hoped
later to incorporate auto-following. The video signals
corresponding ‘to the symbols and their position co-
ordinates are repeated on a separate c.r, tube which is
scanned at 405 lines, synchronized and mixed with the
“gtatic® Deccafax information and applied to the con-
troller’s projection display tube.

Unwanted permanent echoes in a radar screen are
reduced in the Cossor CR21 surveillance radar by a
cancellation technique and rain echoes by the use of
circular polarization in conjunction with a quarter-wave
filter plate in the radar beam. This equipment, which
was shown in prototype form last year, has recently
undergone extensive official trials and in its mobile form
has been widely demonstrated abroad.

Marconi’s have introduced a high-power (3MW v’_i)eak),
10-cm radar (Type SR1000) for long-range civil and
military requirements which breaks new ground in com-
bining transmitter, receiver and all power supplies in a
zmgle compact cabinet measuring only 87 inx81 inx

0 in.

Doppler Navigation

Where navigational assistance from ground stations
is either impracticable or inexpedient the Doppler
system of indgpendent course tracking by the change
of apparent frequency of radio reflections from the
ground is without a serious rival. The general
principles were described in our May issue (p. 225) and
since then more details have been disclosed of the
equipment developed by the Ministry of Supply and the
Marconi Company for use by the R.A.F. This employs
a four-element slotted waveguide aerial system switched
to direct downward-
pointing beams, for-
ward to port and aft to
starboard or alternately
forward to starboard
and aft to port. The
use of simultaneous
fore and aft beams
gives an increase in the
Doppler frequency
shift and compensates
for small changes in
the transmitted fre-
quency.” The Doppler

& o

Murphy MR370 v.h.f.
transmitter/receiver.
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can now be Jerived from a two-capsule pressure trans-
ducer giving electrical analogues of static and dynamic
pilot tube pressures. The calculations made by the
computer take into account temperature and are based
on the characteristics of a “standard atmosphere.”
Development has been initiated by the Ministry of
Supply and practical interpretations were shown by
Elfiott Brothers and Kelvin-Hughes, An interesting
feature of the displays used in these instruments is the
fixed-pointer, moving-band type scale giving greatly
increased length., In the Elliott computer there are 12
transistor amplifiers and these are arranged radially in
the ‘cylindrical pressurized container.

Many other interesting items were noted including
an intercomm. system with long trailing leads and
special headphones for use by ground servicing crews
under severe ambient noise conditions (Ultra); a capa-
citance bridge sensitive enough to measure the difation
of rotors under centrifugal force (Wayne Kerr); a
“preadboard ” system for assembling and testing proto-
type servomechanisms (Vactric); new types of aircraft
wiring cables for continuous operating temperatures up
to 240°C (B.I.C.C.); a magnetic tape data recording
system for analogue, PDM or FM signals (Solartron);
and a vibration generator, Model VG109, developing a
thrust of 8,000lb (Goodmans).

"WORLD OF

Valves and C.R. Tube Restrictions

REGISTERED agreements relating to the supply of
valves and c.r. tubes are among those recently referred
by the Board of Trade to the Restrictive Practices Court,
which has to decide “ whether the restrictions which have
made an agreement registrable are contrary to the public
interest or not.” Anyone who can furnish information
from his own experience of the effects of these agree-
ments covering exclusive dealing arrangements between
manufacturers, dealers and users, the fixing of maximum
discounts and restrictions on imports, is invited to com-
municate with the Solicitor to the Registrar of Restric-
tive Trading Agreements, Chancery House, Chancery
Lane, London, W.C.2. (Tel.: Chancery 2858.)

Cabinet Styling

ABOUT 60 manufacturers of cabinet materials, acces-
sories and “embellishments  are exhibiting at a three-
day trade show organized by the British Radio Equipment
Manufacturers’ Association. The exhibition, which is
to be international, will be held at the Royal Hotel,
Woburn Place, London, W.C.1, from October 1st to 3rd.
Admission to the show, which is open from 2.0 to 6.0,
is limited to bona fide trade visitors,

who can obtain invitation tickets

from BR.E.M.A,, 59, Russell Square, s

i3 12°0
—~=
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What is a Technician?

THE confusion caused in the minds of laymen by the
indiscriminate use of the words engineer and technician
must have been still further confounded by the recent
announcement in the lay press that pay increases aver-
aging £125 were to be given to all “ television technicians
from the top existing rate of £1,600 a year downwards.”
The announcement concerned the agreement signed by
the LT.A. programme contractors and the Assocjation
of Cinematograph, Television and Allied Technicians
on behalf of its members who include supervisory
engineers, maintenance and control engineers, camera
operators, technical assistants, etc. It is understood the
Association will be negotiating for a similar agreement,
which covers not only pay increases but overtime rates
and conditions of employment, with the B.B.C.

Schools Television

IT has been estimated that scholars -in about 1,000
schools will be viewing when the B.B.C.’s schools tele-
vision service opens to-day, September 24th. All-B.B.C.
transmitters will radiate the programmes (designed for
the 11s to 15s) from 2.5 to 2.30 on school days.

TOTAL NUMBER OF LICENCES (MILLIONS)
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~
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Television transmissions for schools are also being
radiated from two I.T.A. stations, Croydon and Lich-
field, from September 23rd. They are being organized
by Associated-Rediffusion, the programme contractors,
and will be transmitted on Mondays to Fridays from
2.45 to 3.10 and repeated from 3.25 to 3.50.

As we mentioned some months ago, the Association
of Education Committees (10, Queen Anne Street,
London, W.1) has issued a report on television equip-
ment for schools which lists a number of “approved ”
receivers

Brit.I.R.E. Awards

THRB Clerk Maxwell premium, the senior award of the
BritLR.E,, is to be presented to Dr. K. D. Froome of
the N.P.L. Metrology Division. The 20-gn. award is
made for his paper “ Microwave determinations of the
velocity of light.”

The Institution’s 20-gn. Heinrich Hertz premium,
awarded for the most outstanding paper dealing with
the mathematical or physical aspect of radio, goes to
Dr. A. G. Edwards (A.E.I. Research Laboratories) for
his paper “The effects of atmospherics on tuned cir-
cuits.” K. E. Harris, Cossor Radar’s research director,
receives the Brabazon 15-gn. premium (awarded for a
contribution on radio and electronic devices for aircraft
safety) for his paper “ Some problems of secondary sur-
veillance radar systems.”

Both the Louis Sterling (15gns.) and the Marconi
(10gns.) premiums go to overseas engineers. The first
to Dr. A. van Weel (Philips, Eindhoven) for “Some
remarks on the radio-frequency phase and amplitude
characteristics of television receivers,” and the second
to Professor P. M. Honnell (Washington University, St.
Louis) for “Prescribed-function vibration generator.”

H. J. Leak receives the 5-gn. Norman Partidge
Memorial Award for “High fidelity loudspeakers: the
gerfom’:’ance of movingcoil and electrostatic trans-

lucers.

“Sandwich” and Special Courses

NEARLY 70 colleges in all parts of the country are now
offering sandwich courses—consisting of alternate
periods of work in industry and college—leading to
advanced-level awards such as the Higher National
Diploma or Certificate or the recently introduced
Diploma in Technology. A list of sandwich courses was
published early in September by the Ministry of Educa-
tion (H.M.S.0O., 1s 4d).

In addition to the regular full-time and part-time
courses for recognized awards provided by technical
colleges and polytechnics, a large number of them are
conducting short-term specialized courses. Among
those beginning this term are the following:

Transistors and Allied Devices.—Twenty lectures
(Tuesday afternoons or evenings beginning October
8th) at Borough Polytechnic, Borough Road, London,
S.E.l. (Fee 50s.)

Pulse Techniques.—Twenty-two lectures on the
fundamental principles (Monday evenings, beginning
October 7th) and a 12-week laboratory course (Monday
afternoons or Thursday evenings, beginning October
28th) at Borough' Polytechnic. (Fees 50s and 20s
respectively.)

Transistor Physics and Applications.—Eight lectures
on successive Wednesday evenings from October 23rd
at South East London Technical College, Lewisham
Way, London, S.E.4. (Fee 20s.)

Operational Calculus.—A course of 20 evening lec-
tures on applications to electric circuit theory begins at
South East London Technical College on October 22nd
(Fee 26s.)

_ Control Engineering.—A series of courses covering
industrial instrumentation, mathematics of feedback
systems and automatic process control are being given
at Battersea College of Technology, Battersea Park Road,
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London, S.W.11, dﬁring the Autumn and Spring terms.
They begin in the week commencing September 30th.

Linear Servomechanisms.— A one-year evening
course (Mondays) begins at Battersea College of Tech-
nology on September 30th. (Fee 20s.)

Pulse Circuit Design.-—~Twenty-two evening lectures
begin on Thursday, October 10th, at Twickenham Tech-
nical College, Egerton Road, Twickenham. (Fee 40s.)

Higher technology courses at Southall Technical
College, Beaconsfield Road, Southall, Middlesex, include
radio telemetry (12 lectures, beginning September 30th),
digital computers (12 lectures, October 1st), transistors
(12 lectures, October 2nd), and pulse techniques (18
lectures, October 10th).

Essentially for Layman.—A course on elementary
theory of electrical and electronic engineering, including
some radio and television servicing, on Mondays and
Wednesdays at the Wesley Evening Institute, Wesley
Road, London, N.W.10. (Fee 30s.)

2,600 miles on 2 metres is the record set up by two
amateurs in California and Hawaii in July, according
to a note in the R.S.G.B. Bulletin. The Californian
station, W6NLZ, near Los Angeles, used a 13-element,
24-ft Yagi and the Hawaiian station, KH6UK, at
Kahuku, Oahu, employed an array consisting of four
24-ft Yagis in a box formation. Both transmitters had
an ougput of 1kW. With such arrays what were the
e.r.p.s?

A fourth channel in Band III has now been cleared.
The first station to operate in it will be the I.T.A.
Chilterton Down, Isle of Wight, transmitter, which,
when opened next summer, will serve central Southern
England. The carriers in channel II will be
201.25 Mc/s (sound), and 204.75 Mc/s (vision).

Radio Hobbies Exhibition is the new title given to
the annual amateur radio show organized by the Radio
Society of Great Britain. The emphasis at the show,
which™ opens at the Royal Horticultural Old Hall,
Vincent Square, London, S.W.1, on October 23rd for
four days, will be on home construction. Admission to
the exhibition, open daily from 11.0 to 9.0, costs 2s.

B.S.I.LR.A.—The series of “open days” at the head-
quarters of the British Scientific Instrument Research
Association at Southill, Elmstead Woods, Chislehurst,
Kent, originally arranged for October 7th to 1lth, has
been extended to include the 14th also. Enquiries for
invitation tickets should be addressed to the director.

Isle of Man is to have a v.h.f. transmitter on the
same site as the permanent Douglas television station
now being completed at Carnane. Initially it will
transmit only the Home Service.

For RE.T.M.A. read ELA.—The American Radio-
Electronics-Television ~ Manufacturers’  Association,
which through the years has grown from R.M.A.
through R.T.M.A. to RE.T.M.A,, has now changed its
name to the all-embracing Electronic Industries
Association.

Air Communications.—A five-week meeting of the
communications -division of the International Civil
Aviation Organization opened in Montreal on Septem-
ber 10th. It will be concerned primarily with radio-
telephone facilities and procedure (especially in relation
to the introduction of the selective calling system). It
will also consider the formulation of international tech-
nical standards for air traffic control radar equipment.

Canada’s fourth Decca Navigator chain, covering the
Quebec area, will be opened in October. The third
chain, centred at Nova Scotia, was opened in August,
and two other chains (Newfoundland West and New-
foundland East) are under test by the Canadian Depart-
ment of Transport. Two of the stations in the
Western Newfoundland chain are also used for the
North Atlantic Dectra long-range navigational system.
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Lord Brabazon, president of the Radio Industry
Council in succession to Sir ‘Edward Appleton, is a
director of Electric & Musical Industries, Ltd. For
some time before the war he was president of the now
defunct Radio Manufacturers’ Association. Unfor-
tunately sickness prevented him from performing his
first public function as R.I.C. president—the opening of
the Earls Court Radio Show.

Sir Thomas Spencer, M.LEE.,, on September 9th
completed 50 years’ service with Standard Telephones
and Cables, of which he is chairman and managing
director. Sir Thomas, who is also chairman of
Standard Telecommunication Laboratories, Kolster-
Brandes, and International Marine Radio Company,
was founder and first chairman of the Telecommunica-
tion Engineering and Manufacturing Association.

Sir Leonard Owen, C.B.E., has been appointed man-
aging director of the Industrial Group of the Atomic
Energy Authority in succession to Sir Christopher
Hinton, K.B.E., F.R.S., who has become chairman of
the Central Electricity Generating Board. Sir Leonard,
who obtained his degree of Master of Engineering at
Liverpool University, has been engaged in the develop-
ment of Britain’s atomic energy programme since 1946
and for the past three years has been director of engin-
g:ring and deputy managing director of the Industrial

roup.

Rear Admiral P. Dawnay, M.V.0., D.S.C., who in
January takes up the appointment of Flag Officer Yachts,
is a signals specialist and was at one time captain of
the naval signal school H.M.S. Mercury. From 1941-
43 he was signal officer to the Admiralty Delegation
in Washington and the combined chiefs of staffs, and
in 1945 was signal officer at the Yalta conference of
heads of States. In 1946 he was promoted captain and
for two years, 1948-50, was deputy director of the Signal
Division at the Admiralty.

H. E. Cornish, O.B.E.,, M.C,, B.Sc.(Eng.), A.C.G.L,
M.LE.E,, succeeds Sir Archibald Gill, K.B., B.Sc.(Eng.),
M.LE.E,, as general manager of British Telecommuni-
cations Research, Ltd.,, the research establishment
jointly set up by Automatic Telephone & Electric Com-
pany and B.I. Callender’s Cables, at Taplow, Bucks,
some ten years ago. Sir Archibald, who now becomes
chairman of B.T.R., which he joined last year, was
engineer-in-chief of the Post Office until his retirement
in 1951. Mr. Cornish has been Postmaster General of
Sarawak since 1951 and previously held telecommuni-~
cations engineering and administrative posts in Nigeria
and Malaya.

C. G. Mayer, M.LLE.E,, has relinquished the post of
managing director of R.C.A. Great Britain, Ltd., to
which he was appointed in July last year, and has
become special representative for Europe of the parent
company, Radio Corporation of America, His office is
in Eagle House, 109, Jermyn Street, London, S.W.1,
P. A. Turnor resumes the position of managing director,
which he relinquished last year.

R. S. Roberts, M.Brit.I.LR.E., until recently senior
lecturer in the department of radio and musical instru-
ment technology at the Northern Polytechnic, Holloway,
London, N.7, which he joined in 1937, has been
appointed executive technical director of Wolsey Elec-
tronics, Ltd. Prior to entering the teaching profession
he was for 14 years with Wright & Wezire, where he
was in charge of the technical department. For three
years during the war Mr. Roberts, who is 51, was
seconded to the Ministry of Aircraft Production for
work on the development of radar equipment. During
his career as a lecturer he has also worked as a con-
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sultant and was for some years an examiner in advanceq
radio engineering for the Brit.I.LR.E. graduate examinj-
tion,

W. E. Miller, M.A.(Cantab.), becomes assistant
managing director of the Trader Publishing Co., pub-
lishers of Wireless & Electrical Trader, of which he is
managing editor. H. E. Craddock becomes managing
director of the company. Mr. Miller started his journa.
listic career in 1925 when he joined the staff of Experi-
mental Wireless, now Electronic & Radio Engineer, and
a year later joined the Trader as technical editor. He
was president of the British Institution of Radio
Engineers from 1952-54 and is honorary secretary of the
Radio Industries Club.

J. M. Dodds, O.B.E, MA,, B.Sc.(Eng.), Dr. Ing,
has succeeded B. G. Churcher, M.Sc., as manager
of the research department of Metropolitan-Vickers,
Dr. Dodds, who joined the company in 1928 and after
two years as a college apprentice went into the research
department, was one of the first two industrial engineers
to be taken fully into the confidence of the Government
on radar—the other was L. H. Bedford. Dr. Dodds
has been assistant manager of the research department
since 1953.

L. Roullier, AM.ILEE.,, is appointed head of the
recently-formed Electrical Division of Aluminium
Laboratories, Ltd., of Banbury, Oxon. He has been
transferred from Aluminium Union, Ltd., Londeon,
where he was engaged on development engineering
associated with the use of aluminium in electrical
apparatus. He joined the Aluminium Group of Com-
panies in 1954 after six years with Johnson & Phillips,
Ltd., with whom he served a post-graduate apprentice-
ship course.

R. W. Fane, M.Sc., A.Inst.P., author of the articlé on
thermionic cathodes, graduated from University College,
Exeter (now the University of Exeter). Following
National Service he returned to Exeter where, after
taking a Diploma in Education, he carried out research
on thermionic emission and was awarded an M.Sc. by
London University in 1951. He joined Marconi’s as a
lecturer on post-graduate courses at Marconi College,
transferring to the Research Laboratories in 1954 to
work on problems relating to high current density
electron beams.

Thomas W. G. Calvert, B.Sc.,, who, on page 505,
writes on the use of ferrites for f.m., is a graduate of
University College, London. For two years prior to
coming to London in 1954 he was a student at Ports-
mouth Municipal College. He is 21 and has now
joined the metals division of I.C.I.

R. A. Burberry, of the radio division of Standard
Telephones & Cables, was recently awarded a prize by
the Royal Aeronautical Society for his paper “ Aerial
systems for aircraft” published by the Society. He
joined S.T.C. in 1947, after five years at the T.R.E.
(mow R.R.E.), Malvern, and is now head of a group
working on aircraft aerials.

John G. Elting, formerly with Ultra Electric as pro- -
duction engineer, has joined Simon Equipment, Ltd., as
works manager.

OBITUARY

Dr, Irving Langmuir, who in 1950 retired from the
associate directorship of the physical chemical research
laboratories of the American General Electric Company
in Schenectady, died on August 16th at the age of 76.
Dr. Langmuir, who was awarded the Nobel chemistry
prize in 1932, is perhaps best known in our field for
his researches on surface chemistry and the emission
from hot filaments in gases which led to the invention
of the gas-filled lamp and rectifier. He received numer-
ous awards, among them the Hughes Medal of the
Royal Society.

WIRELESS WORLD, OCTOBER 1957

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

www americanradiohistorv com


www.americanradiohistory.com

(denoted by R;R,) from some fixed point (datum)

are proportional to 11 then the length between

R, R,
1 1 .
R, and R, will be proportional to — — = . If this
R, R
length is now measured from the datum the scale
.
reading obtained would be 1 T
R, R

By having a second scale B placed alongside A and
calibrated such that the lengths denoted by R,R,, etc.,
on scale “ A are denoted by R, sin «, R, sin «, etc.,

sin = .
11 °n be carried out as

R, R

then the operation

follows: —

1. Set the first range R; on scale A, opposite the
datum of scale B.

2. Note the reading on scale B opposite the reading
R, on scale A.

The reading soobtained isequal to lsm a; which
R, R,

as has been shown is a very close approximation to
the nearest approach distance. A series of “B?”
scales would be required for each value of «.

Since the answer provided by the calculator is only

an approximation, let us examine the error involved.

Let the actual distance of nearest approach be d
and that obtained using the calculator be d .

RR, sin «
R e i '}
Then d R, _ R, cos « cos
P R;R, sin «
calee 1{1 _ 1{2
d R, — R,
—_ 8 [’}
dogrer R, —R,cosa cos
1—-R,R
= Al o5 @
1 — R,/R; cos a
sin 6
sin (0
= ——.—(ﬂcos 9
__sin 8 cos %
(sin 8 + o)
sin 8 cos & + cos 4 sin « — sin ¢
= . cos @
cos 6 sin «
1—
= [l—tano(.—cos—“)]cose
sin «
Assuming a limiting case when « = 5° then
1 —
ST 98 0,044,
1n o

.. in the limiting case
p = (1 — 0.044 tan 6) cos 9
cale
= cos ¢ — 0.044 sin 6

. . d .
Since sin § = R We have a relation between d,

d... and R;. Gliving R, the values 12, 8 and
4 miles the values of d corresponding to chosen
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values of d,,,. have been calculated and are shown
in the table.

R; = 12 miles R; = 8 miles R; = 4 miles
dca]c. d dca,lc. d dca,cl. d

3.0 2872 2.0 1.914 1.5 1.366
2.0 1.957 1.5 1.461 1.0 0.957
1.0 0.993 1.0 0.987 0.5 0.493
0.5 0.499 0.5 0.498 0.25 0.249

As can be seen from the table the accuracy of the
calculator is high, particularly when the nearest
approach is small.

The calculator can be constructed in a number of
forms and a preferred type is shown in Fig. 2. This
consists of two endless belts moving at right angles to
each other and operated by the knurled knobs at each
end. The range scale on the right (in the front
view) is calibrated from 2 to 15 miles. The scale on
the left is the nearest approach scale and ten such
scales are provided at half-degree intervals for bearing
changes of between 1 degree and 5 degrees. The
bearing change is shown in the upper left-hand
corner of the window.

In order to use the calculator all that is necessary
is to proceed as follows:

1. When an echo is seen on the radar screen set the
bearing cursor over the echo and measures its range.

2. Rotate the upper knurled knob of the Calculator
until this measured range is coincident with the
datum line (marked “ set first range *). :

3. Wait until the bearing has changed and the
measure the change of bearing and the new range.

4. Rotate the lower knurled knob until the bearing
change appears in the upper corner of the window.

5. Read off nearest approach distance on the left-
hand scale opposite the second range of the target on
the right-hand scale.

Provided both ships do not alter course the nearest
approach distance can be checked for various bearing
changes without having to reset the range scale.

Topley, H E REIEERENEES n
opley, H. * Estimating Nearest Approach by Radar.” Yournal
of Inst. of Navigation, Vol. VIII, p. 50 (1955). 4 7

Wylie, F. J. “The Region of Collision.”

urnal Inst,
Navigation. Vol. IX, p. 161 (1956). Journal of Inst. of

Precision Plug-in Wirewound Resistors

AN unusual type of precision wirewound resistor has
been introduced by Alma Components, Ltd., 165, Ossul-
ston Street, London, N.W.1. It has a standard octal-
valve plug-in base and can be supplied with up to six
tappings which, by suitable external switching or inter-
connection, provides a wide choice of values with any one
component. The plug-in feature enables
this whole family of values to be in-
stantly changed.

The resistance wire is non-inductively
wound on an eight-slot, ceramic former
securely fixed to the base and finally
“potted ” in a non-hygroscopic resinous
compound. Resistors are wound to
specific requirements and in values up to
5MQ, with tolerances of from *5%
down to +0.1% as required, normally
at 25°C. The rating is ¥ W per section.

Alma plug-in, tapped, precision wirewound
resistor.
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Loudspeakers in Parallel

By J. MOIR,* M.LE.E.

MANY of the advantages of a stereophonic sound
reproducer are due to the impression of source
- size that is transmitted, and it is natural (though
quite wrong) to believe that the use of multiple
speakers on a single channel will increase the
apparent size of the source and thus have the same
advantages. Two loudspeakers are clearly twice
the size of a single speaker, and it is easy to
fall into the error of thinking that our ears take
the same “ view ” as our eyes. However, this is one
of the few instances where plain common sense is
quite wrong, for two loudspeakers with their voice
coils in parallel (or series) convey the same impres-
sion of size as a single speaker, however they are
mounted or spaced.

This is not to suggest that two loudspeakers in
parallel have no advantages over a single speaker,
it is just that the advantage of an increase in the
apparent size of the source is not obtained. The
merits of paralleled speakers will be discussed after
considering this source size anomaly.

If two similar loudspeakers are spaced 8-10 ft apart
(as they might be in a domestic stereophonic system,
but with their voice cells in parallel), the apparent
position of the sound sourcz will depend on the
listener’s position with respect to the speakers, and
on the relative polarity of the voice coil connections.
With the voice coils in phase (both cones moving
in the same direction) a listener seated on the
median line, as in Fig. 1 (a), will always locate the
sound source on the same line somewhere behind

* Electronics Engineering Dept., British Thomson-Houston
Company.
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Fig. I. (a) To a listener on the axis, the source of sound
appears to be on this axis, but behind the speakers.
(b) To a listener off the axis, the source of sound appears
to be slightly behind the nearer speaker.
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INCREASE OF APPARENT
SOURCE SIZE NOT ONE

OF THEIR ADVANTAGES

the loudspeakers. With a single artiste the lateral
position is quite sharply defined, and, though the
definition is less sharp with a large source such as
an orchestra, it is important to note that the
apparent sizé of the orchestra is the same as is
given by a single speaker. The reproduced orchestra
appears to occupy about two cubic feet of space
about the centre line, giving the subjective im-

‘pression that one is listening to a very small repro-

duction of a large-sized orchestra.

Effect of Moving Off Centre

If the listener moves off the median line, as shown
in Fig. 1 (b), the virtual artiste starts to move
with him in the same direction, but after a move-
ment of only a few inches the source moves fairly
sharply to just behind the nearer loudspeaker, and
the remote loudspeaker apparently ceases to sound.

If the listener moves some way to the right, all the
sound appears to come from the right-hand speaker,
and the left-hand speaker seems to contribute
nothing to the acoustic picture.

Though there is a strong subjective impression
that the remote loudspeaker is making no contribu-
tion to the total effect, open circuiting its voice coil
produces a sharp increase in the acoustic definition
of the sound source, and places the virtual artiste
at the position of the single speaker. Thus the use
of a second speaker only appears to add “vague-
ness ” to the apparent position of the artiste. This
is a lesson that the film sound engineer learnt the
hard way back in the early 1930°s, when several
of the film equipment companies endeavoured to
obtain complete coverage of a large theatre by the
use of a multiplicity of cone speakers mounted on
flat baffles round the perimeter of the picture screen.
Though superficially attractive, and technicaily
sound from some points of view, the performance
is poor, so this solution has been abandoned by all
film sound engineers. -

The previous discussion began with an indication
that the speaker voice coils were connected in phase,
for when they are out of phase the effects are quite
different. With the listener seated on the centre
line, as in Fig. 1 (), reversal of the connections
to one voice coil produces a well-defined impression
that the artiste has been bisected -and one half
moved out to each of the loudspeakers. Further
expetience leaves the listenér quite unable to decide
where the artiste is supposed to be, presumably
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because the listener is presented with an acoustic
experience which never occurs in real life. When
listening to an actual performance, all the frequency
components below about 1 kc/s must arrive with
the same phase, or at least the same polarity, at both
ears, irrespective of the position of the sound source.
Signals from a reproducer system that arrive with
opposite polarity at the two ears serve to confuse
the hearing system and render it unable to fix the
position of the sound source, though it is easy to
bias the brain by presenting it with some clues
from the other senses.

The effects of a polarity reversal are less well
marked to a listener seated off the speaker system
centre line, for all the sound appears to be emitted
by the nearer speaker, an illusion that is strengthened
as the listener moves further from the centre.
Further consideration of the effects of polarity
reversal will be deferred as not being germane to
the argument. Instead, consideration will be given
to the apparent acoustic disappearance of the re-
mote speaker when the listener is off the system
centre line.

This is an effect that has been known as a

12

A

RELATIVE INTENSITIES (dB)
(=3 =
\

0 5 10 15 20 25 30 35 40 45 50
ECHO RELAY { MILLISEC.)

Fig. 2.  Relative intensities for equal loudness as a
function of the echo delay time.

nuisance by sound engineers for many years though
the explanation .is only of relatively recent origin.
A typical situation where this nuisance occurs is
in cinemas and theatres where it is necessary to
mount the public address speakers on each side
of the proscenium opening. Down the centre of
the theatre there is a sharply defined line along
which both speakers are heard and any artiste
appears to be standing in the centre of the stage
irrespective of his actual position. A slight move-
ment of the head to one side of the centre line,
often by only a few inches, moves the artiste over
to the nearer loudspeaker while the sound from
the further one seems to vanish. This is, as one
might expect, the exact counterpart of experience in
domestic surroundings.

This vanishing loudspeaker phenomenon is a
simple example of the so-called “Haas effect,” a
subjective reaction that is of great importance when
considering the influence of the hearing system.
Working at Gottingen University, Haas discovered
that the apparent position of the sound source in
a multiple speaker installation is fixed at the position
of the nearest loudspeaker, though all the loud-
speakers contribute to the total loudness. This un-
suspected result is due to the important part played
by timie of arrival differences when similar sound
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speakers together.

energy spectrum patterns arrive at the ears. A
signal arriving at the ears from the nearest loud-
speaker reduces the response to any similar signal
arriving slightly later in time, the amount of the
reduction’ being a function of the time of arrival
difference of the two identical sound patterns. More
precise information is given by the data in Fig. 2,
which indicates the relative intensities of the two
signals for both to sound equally loud when they
differ in arrival time. Thus, for time of arrival
differences between about 5 and 30 milliseconds, the
second signal to arrive at the ears must be about
10 dB higher in intensity before it sounds as loud
as the first signal. The velocity of sound in air is
sufficiently close to 1,000 ft/sec (actually it is
1,125 ft/sec) to make it possible to substitute “path
length difference in feet” for “echo delay in milli-
seconds ” without any, serious error. Where similar
loudspeakers are connected in parallel the sound
outputs will generally have sufficiently similar inten-
sities and responses to make the data in Fig. 2
applicable. Thus the sound from the second speaker
will appear to vanish at a path length difference
of less than one foot, corresponding to a time
interval difference of less than one millisecond.
This is in accordance with practical observations.

If the time interval difference increases above
about 40-50 milliseconds, the sound from the remote
speaker,. though not consciously appreciated as a
second signal, begins to reduce the intelligibility of
the first signal; and with still further increases in
the delay time it appears as a separate echo. For
all time differences greater than about one milli-
second, it makes the apparent position of the nearer
loudspeaker increasingly vague without actually
moving this apparent position.

Thus the Haas effect is responsible for the fact
that two loudspeakers radiating the same signal do
not appear to be any larger than a single speaker.
Though this is not quite so obvious, it is also
the reason for an 18in speaker sounding little larger
than an 8in speaker.

In marked contrast, a good stereophonic repro-
duction of an orchestra using the same two speakers
at the same spacing will appear to fill the whole of
the space between them. This is achieved
because the two signals differ both in timing and
in frequency content. Because of these differences
reversal of the connections to either voice coil does
not, in general, have the same drastic effect on the
apparent position of the sound source.

Advantages of Paralleled Speakers

Two speakers in parallel do have appreciable
advantages over a single speaker of the same size,
and, in fact, have some advantage over a single
speaker having the same cone area as the two
A 12in speaker of the normal
type has an efficiency of about 1%, i.e. it converts
about 1% of the electrical energy input to the
voice coil into sound. This abysmally low figure
is in large measure due to the very considerable
disparity between the density of air and the density
of those materials which are mechanically suitable
for speaker cones. It is roughly true to say that
if we could double the density of the air we could
double the efficiency of our loudspeakers. This
seems impossible, but it is in fact easily achieved,
for when two speakers are mounted in close
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Fig. 3. Relative acoustic radiation resistance * seen’’ by
each speaker of a closely spaced group.

proximity, each speaker benefits from the presence
of the other. As the cone of one speaker moves
forward it encounters, not free air, but air of a
higher. density due to the fact that the other cone
is also moving forward and compressing the air in
front of it.

Quite clearly any advantage due to this mechanism
requires that the two cones be near together, for
ideally the pressure variations produced by one
speaker must be in phase with those produced by
the other. This will only be achieved if the spacing
between speakers is a fraction of the wavelength of
the sound being radiated. Wolfe and Malter, and
also Klapman, have made theoretical investigations
of this problem and produced the curves shown in
Fig. 3, from which it will be seen the radiation
resistance seen by each speaker diaphragm is pro-
portional to the number of such diaphragms in
use. Thus two loudspeakers in parallel produce
twice as much acoustic power when they are close
together as they do when they are far apart. As
the separation is measured in wavelengths and not
in feet, this means that the power advantage is
gained only at the low frequency end of the range.
It is no mere academic advantage, for the addition
of a second speaker produces an increase in the
low frequency response that is immediately obvious
even to the untrained ear.

Distortion Reduction

Paralleled speakers also have a significant advan-
tage in reducing amplitude distortion. This distor-
tion arises in loudspeakers due to non-uniformity
of the field distribution over the depth of the gap

in which the coil moves, and to non-linearities in,

the stiffness of the cone suspension. Both forms
of distortion are similar in that the deflection of
the voice coil for a given current is constant for
small movements, but decreases rapidly, either as
the coil moves out of the gap, or as the cone
approaches the end of the travel permitted by the
surround and centring

Paralleling a second speake: and adjusting circuit
constants to give the same overall acoustic output
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as with one speaker means that the cone movement
becomes less than that required by a single cone
to give this acoustic output. The relative reduction
in distortion can be much greater than the factor by
which the cone movement is reduced.

Dissimilar speakers may be used in parallel to
extend the frequency range. Alternatively, if the
units are only slightly dissimilar, they may be used
to smoeth out the low frequency response, the
intention being that dips in the response of one
speaker should be filled by peaks in the response
of the other. In every instance it is wise to use
units having their bass resonances about 10 c¢/s
apart, for when they are connected in parallel
the overall impedance curve 1is significantly
smoothed. At the resonant frequency of one cone
the impedance of that speaker may rise by a factor
of ten or twenty times. The combined impedance
of the two speakers cannot do more than double,
for the second voice coil appears in parallel and
being “off resonance” has a low impedance. There
are few better ways of achieving a good damping
factor.

Thus we may summarize by saying that while
two speakers in parallel have several advantages,
the increase in source size that appears so obvious
at first thought is not in fact achieved, two speakers
being no larger in the acoustical sense than a single
speaker.

My thanks are due to Chapman & Hall for
permission to use illustrations from my book “ High
Quality Sound Reproduction.”
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PROSPECTOR'S PORTABLE

The idea of combining a geiger counter with a portable
radio receiver is one which should have a wide appeal to
Canadians who have prospecting in the blood. The ** Lode-
star *’, made by Canadian Aviation Electronics of Montreal,
weighs only 51b and is housed in a tough plastics case, for
which a polythene shoulder strap is available. In addition
to normal wave-band selection, two switch positions give
aural indication from.the loudspeaker or visual indication
in a neon flasher if the set is affected by the emanation
from radioactive material of sufficient strength.
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Component Developments

Trend of Design of Electronic Components Used by the Services

By G. W. A. DUMMER*, M.BE., MLEE.

AT present most components used in Service
electronic equipment conform to the specifications
in the Radio Components Standardisation Com-
mittee’s (R.C.S.C.) lists! of fully tested and approved
components which have been effectively standardized
in this country for the past eighteen years. Many
developments, however, are now in progress both at
government Research establishments and in industry
which will affect the future standardization of
Service electronic components.

It may not generally be realized that Great Britain
was the first country in the world to standardize
Service radio components. In the 1920s Joint
Service “ K * specifications were drawn up under the
aegis of the Wireless Telegraphy Board for 23-in
and 3}-in ammeters and voltmeters. These specifi-
cations laid the foundations for the dimensions of
most of the 24-in and 34-in flush and projecting
type instruments seen in Britain today.

The 1939-1945 war made it essential to produce
large quantities of components quickly, the scale of
increased production amounting to approximately
three times the normal peace-time output. This led
to severe rationalization of components by Joint
Service Standardization Committees which are now
the R.C.S.C. An example of the success of this
rationalization is that in 1942 there were 1,500
different plugs and sockets in use in the Ministry
of Aircraft Production alone and after rationalization
only 200 were retained by the three Services. In
addition, some 10,000 resistor types were reduced to
1,300 approved items; 8,000 fixed capacitor types were
reduced to 750 preferred items, and 700 types of
transformer laminations were reduced to 32 pre-
ferred items. .

It is worth emphasizing that the situation on
electronic components is constantly changing. There
is a time delay in introducing new components
because of the. necessity for thorough approval
testing, and it is difficult to withdraw components
from Service use because of the world-wide organiza-
tion of the Navy, Army and Air Force. It would be
useful if it could be generally realized that there is a
“ standardization life > for every component, which
may be 10 years or more.

There are many specifications for the Services and
industry and, to the user, these may seem confusing.
There are at the present time specifications for
Service components prepared by the R.C.S.C.,
R.C.S,, etc. (now D.E.F.), in addition to N.A.T.O.
specifications, whilst for industry there are the Radio
Industry Council (R.I.C.), International Electro-
technical Commission (I.E.C.) and British Standards
Institution (B.S.I.) specifications. It would seem
desirable for some of these specifications eventually
to be merged into one Service and one international,
or British industry, specification. As a long-term

*Royal Radar Establishment.

482

policy it is conceivable that these specifications may
converge into one N.A.T.O. specification with
individual country specifications agreeing with the
main N.A.T.O. specification (at present concerned
mainly with interchangeability) for the Services, and
one LE.C. specification for industry, with the
individual countries agreeing with the I.E.C. specifi-
cation as shown below:—

( Great Britain  R.C.S.C. and D.E.F. specifications
France C.C.T.U. specifications
United States
of America  J.A.N. or M.L.L. specifications
N.A.T.0.{ Canada J.C.N.A.A'F. specifications
Belgium National Defence specifications
Denmark P » »
Netherlands  R.C.S.S. and M.1.L. specifications
Italy National Defence specifications
Great Britain ~ B.S.I. specifications
France Industry specifications
United States
of America R.E.T.M.A. specifications
Canada Industry specifications
Belgium » »
Sweden » »
Nethesfand 2 2
S etherlands " ,,
LEC. « Norway ” z
Ttaly . » 2
:}\ustna » »
apan s »
Switzerland » »
Portugal 5 »
Spain 33 »
South Africa 2 »»
* Yugoslavia » "

New Component Developments:—Operational
requirements have changed greatly in the post-war
years and new developments such as guided missiles,
automation techniques, high-speed aircraft, etc., are
influencing component development considerably.
The single range of Service-type approved com-
ponents may diverge in the future into several
differing categories, which might be classed as:—

1. The reliable component

2. The transistor circuit component

3. The high temperature component

4. The short life, or guaranteed life, component

5. The very long life component

For some years there may be no clear definition
between these types, but it is useful to discuss these
developments in more detail.

1. The Reliable Component:—With the increas-
ing complexity of electronic equipment used in the
Services the need for increased reliability becomes
more essential. It has now become accepted that in
war the lives of a complete aircraft crew, tank crew or
sea-going vessel crew may become jeopardized if the
radio, radar or navigational systems fail at a crucial
moment. The success of a complete operational
mission, even a major battle, can depend on the
electronic equipment.
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missiles and in some of the miniature high-power
Army radio transmitters. In recent years con-
siderable advances have been made in miniaturizing
companents. The use of these extremely small
components ia sealed assemblies aggravates cooling
problems since there are smaller surface areas
available to transfer waste heat to the surroundings,
coupled with a general increase in power dissipation
per unit volume as against conventional designs.

Various methods of cooling miniature equipments
have been adopted, notably on airborne equipment.
It is obvious that where components are available
which can operate at the maximum temperature of,
say, 150°C, in a confined space without cooling
arrangements, considerable gains can be made.

The problem is particularly acute in airborne
radar equipments where it is no longer possible to
use the aeroplane itself as a heat sink. With the
increased speeds of modern aircraft the temperature
due to aerodymamic heating effects, such as friction,
etc., becomes high and the rise in temperature in
the Fairey D, during its record-breaking-speed
flight was stated to be 100°C.

Some developments in high temperature com-
ponents are described in detail in a recent publica-
tion?, but in general the design of components
for use at high ambient temperatures precludes
the use of organic materials, such as paper or the
currently known plastics, and requires the use of
inorganic materials, such as glass or ceramics.
Certain plastics, such as p.t.f.e., and materials,
such as silicones, can be used with advantage.
Some recent developments in resistors and capaci-
tors are described in a series of books currently
being published®.

Testing components at temperatures of 100°
to 150°C may also present difficulties, as handling
them may need tongs or asbestos gloves.

4. Short Life Component:—This type of com-
ponent is required for guided missiles, shell fuses,
etc. Components must be extremely reliable and
they may have a life of approximately 100 to 1,000
hours. This is not the flight time of the missile
but the testing time necessary to set up and check
the missile allowing for stand-by periods. Com-
ponents must withstand high temperatures, vibration
and long periods of storage, without deterioration.

They are expendable and whilst at the moment
R.C.S.C. type-approved components are being
used, because of the need for maximum reliability,
in time reliable short life components may be
developed which are comparatively inexpensive.
It is possible that components with  guaranteed
lives > may be produced.

A programme of work is being initiated by the
R.R.E. on the relationship between life and ambient
temperature of components in an attempt to estab-
lish initial data on a typical range of components
such as resistors, capacitors, etc. The components
will be tested to destruction and the information
obtained will be valuable in improving the under-
standing of the effects of high temperature on the
life of components.

It is, for instance, possible that certain types of
impregnated paper-dielectric capacitors normally
rated at 83°C can have a guaranteed life of 50
hours at a temperature of 150°C, with a slight
increase of capacitance at this temperature.

5. The Very Long Life Component:—The
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laying of the transatlantic cable and of other long-
distance cables has necessitated considerable study
of long-term corrosion, electrolytic action, silver
migration and general degradation of materials
used in components. The life expectancy of the
standard components used in the repeater amplifiers
of these cables is of the order of 20 years®. The
lessons learned in these studies will be of great
importance in improving the reliability of the
R.C.S.C. range of Service components and also
of those components used in the Atomic Energy
Research Establishments, etc., where a component
failure may affect a very long-term experiment
and render it useless.

The Influence of Automation Techniques on
Components:—Although as yet few automatic
assembly machines are available in this country
it is probable that the shape of components may
be affected when assembly machines of this type
are used in increasing quantity.

In the United States of America several automatic
component assembly machines are in use which
are capable of assembling up to 10,000 sub-units
per day”’.

Some proposals affecting future components
are being made by Government authorities to the
appropriate component manufacturers’ committees
such as:—

(a) In order to fit the insertion heads of these
machines it is desirable that all future components,
wherever possible, should be cylindrical in shape
and should have axial leads.

(b) As holes are punched in the printed wiring
chassis through which the components are in-
serted, the diameter of the leads becomes impor-
tant. It has been suggested that all components
should have two standard diameters, i.e., 20 s.w.g.
and 26 s.w.g., with the possible introduction of
30 s.w.g. for miniature transistor components.

(¢) Most Service components have, at the
moment, lead lengths of 1} to 2in. In com-
ponent insertion machines only a fraction of this
length is used, the rest being chopped off in the
machine, The proposal is now being made for
all components to be made with lead lengths of
1}in. This is already being standardized in
America. '

(d) One of the most important points in com-
ponent design for automation techniques is
the ease of soldering of the connecting leads.
The success of the dip-soldering operation which
accompanies automatic machines depends entirely
on this and solder coated or plated component
leads are an advantage.

In addition to the tubular, axial-lead type of
small component it is possible that a range of
larger components, such as transformers, electro-
lytic capacitors, switches, relays, etc., may be
developed which can be inserted by  spnap-in”
methods prior to dip soldering. :
Conclusions:—It would appear that the trend in
component development for Service use is away
from single standard range into divisions or branches
of the standard “ reliable > range to suit particular
and increasingly severe operational requirements.

With the general trend towards transistor con-
structions and automatic assembly techmiques it
may well be that the electronic equipment of ;he
future will need components much smaller in size,
extremely reliable for a given life period, and capable
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Councils, from Birmingham Corporation and from
Durban City Council.

Educational Establishments.—To celebrate the higher
technological status of the Northampton College of
Technology (formerly Northampton Polytechnic) a
Ferranti < Pegasus ” digital computer has been installed.
One of these machines is due also for Sheffield University
(the purchase being shared with the United Steel Com-
pany). The Royal Air Force College at Henlow has
installed an Elliott G-PAC analogue computer for use
in the study of guided missiles.

Rail Distances.—The British Transport Commission
has recently used LEO I at Cadby Hall for working out
distances between all possible pairs of railway stations
and goods depots in Britain for the purposes of their
new freight charges scheme. The 7,000 stations and
depots gave 50,000,000 permutations, but they were
reduced to 4,000 groups to simplify the task.

Fuel Systems and allied problems are being studied
by H. M. Hobson, of Wolverhampton, with the aid of
an Elliott G-PAC analogue computer, and Dowty Fuel
Systems of Cheltenham have ordered a similar machine
for the same purpose.

River Water Levels.—A I.B.M. “650” digital com-
puter at the company’s London computing centre has
been used to calculate water levels at 30 points along
the River Nile over a period of 48 years, the object
being to study the relative merits of irrigation and hydro-
electric power schemes.

Management Information, leading to better managerial
control, is said by the Morgan Crucible Company to
be one of the chief advantages derived from the “Hec™
digital computer (British Tabulating Machine Company)
installed at their Battersea headquarters. Accounting
and mathematical computation is also being handled.

Insurance Policy Records will be maintained by the
South African Mutual Life Assurance Society at Cape
Town using a large electronic data processing system
called “PERSEUS ” which has just been ordered from
Ferranti,

Technical Consultancy Service operated by Stenhardt
Ingenidrsfirma, a small and specialized engineering com-
pany in Stockholm, has recently extended its facilities
by the installation of a Short Brothers analogue com-
puter.

Sales Statistics will be handled, among other things,
by an Elliott “405” digital computer at Littlewoods
Mail Order Stores, and by a Ferranti “Pegasus” at
I.C.I., Blackley. Both machines are on order.

Flame Cutting Control.—New developments in oxygen
cutting of metal plates by the British-Oxygen Company
have involved the application of Ferranti’s methods of
controlling machine tools by digital computers.

Hydromechanical Research.—For processing data
from a water tunnel, and other uses, an English Electric
DEUCE digital machine has been ordered by the
Mechanical Engineering Research Laboratories at East
Kilbride, Scotland.

The

Dawn Chorus

A New Type of Audio-frequency Atmospheric

INTEREST in audio-frequency “whistler” atmo-
spherics' has been considerable since it was realized that
observations at various latitudes could give information
on the electron density at heights well above the (at
present) highest known ionospheric layer (F2). The
recent discovery of a high-latitude form of whistler®
offers prospects of also determining the strength of the
earth’s magnetic field at such great heights.

A recent paper’ describes results on another type
of audio-frequency atmospheric, which has been called
the “dawn chorus” since it consists of many rising
(typically from 2 to 4kc/s) tones, sounding rather like
a distant rookery; and it occurs mest often in the early
morning. This is in contrast to the single falling tone
of “whistlers,” which occur throughout the day.

Records are obtained as before, simply using an aerial
(orientated for minimum local hum pick-up) feeding a
band-limited (1 to 7kc/s), high-gain (80dB) audio
amplifier. The output of this amplifier is for convenience
recorded on magnetic tape for four minutes every three
hours, two days a week.

Observations at Wellington, New Zealand, show good
correlation between the strength of the dawn chorus and
the amount of magnetic activity. When data from three
American and two New Zealand stations were com-
pared, good correlation was found between dawn chorus
activities at stations which, though far apart, lie on
approximately the same line of force of the earth’s mag-
netic field. Observations were also made to determine
whether the same dawn chorus is heard at different
stations. Unfortunately, individual rising tones are weak
and difficult to identify, so that occasional sudden bursts

! Storey, Phil. Trans, A246, p. 113 (1953). Storey’s results are
also described in Wireless World Vol. 49, p. 338 (July 1953).

» Helliwell et al. 7. Geophys. Res. Vol. 61, p. 139 (1956).

* McK. Allcock, Austral, ¥. Phys.; Vol. 10, p. 286 (June 1957).
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were used instead. These were received apparently
simultaneously at Wellington and at Unalaska (Aleutian
Islands), which lie on neighbouring magnetic lines of
force. These results suggest that dawn chorus signals
are propagated along magnetic lines of force, as are
whistlers*,

‘No correlation could be observed between dawn
chorus and whistler activity. Also, no audible fore-
runners of dawn chorus signals, like the *“clicks”
generated by lightning which can often be correlated
with whistlers, have been found. Thus it is unlikely
that such signals originate in the lower atmosphere.

Results from various stations also show a pronounced
daily variation in the strength of dawn chorus signals,
the time of greatest signal strength remaining unchanged
throughout the year. However, this time of maximum
signal does vary with the geomagnetic latitude, and in
a manner consistent with the idea that dawn chorus
signals are initiated by positively charged particles which
approach the earth in its (magnetic) equatorial plane, and
are deflected by its magnetic field. Because of the cor-
relation of dawn chorus with magnetic activity, and the
daily variations in signal strength which occur at the
same time throughout the year, such particles presum-
ably come from the sun.

The rising tone cannot be caused by propagation
effects as these are responsible for the falling tone o
whistlers (the higher frequencies travel faster than the
lower). A possibility is, however, that the frequency
of a particular source increases as the incoming particles
penetrate to lower heights. Proton plasma oscillations
can perhaps produce suitable frequencies, in which case
the lowest frequency in the chorus should increase, as
the observation station approaches the equator.

“ Morgan and Allcock, Nature, Vol. 177, p. 30 (Jan. 1956).
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Modern Thermionic Cathodes

Review of the Main Types and Their Relative Merits

By R. W. FANE*, M.c., A.nst.P.

DURING and since the second world war the
problem of obtaining thermionic cathodes yielding
high current densities with long life has been the
subject of intense research and development. The
difficulties in the most commonly used oxide coated
cathodes have become more and more apparent with
the increased interest shown in microwave valves
operating under extreme conditions.

Investigations into alternative methods of pro-
ducing cathodes capable of withstanding ionic bom-
bardment, gas poisoning, mechanical and thermal
shock and at the same time yielding a high-and
stable current density (amperes per square centi-
metre) have led to some very interesting results. An
outline of the most important developments and an
assessment of their relative merits is given in the
following pages.

The choice of material for use as a thermionic
emitter is chiefly governed by considerations of melt-
ing point, ease of fabrication and the work function.
This latter quantity appears in the well-known
Richardson equation relating * saturated ” or “tem-
perature limited emission” to the absolute tempera-
ture, viz:i—

I=AT? exp. (—¢/kT)

where I is the saturated emission in amperes per sq
cm, A is a constant, amperes/cm?®/deg®, T is the
temperature in °K, k is Boltzmann’s constant, 8.6 x
10—° e.v./deg, and ¢ is the work function measured
in electron volts (e.v.), ranging from rather less than
1 to 5 e.v. The value of I is difficult to determine
experimentally as the emission, particularly in the
case of oxide cathodes, is never truly saturated, an
increase in anode-cathode voltage always giving
rise to some increase in emission current (Schottky
Effect). The value often taken (see Fig. 1) is that
at which the current versus voltage curve departs
from the space-charge-limited line.(3/2 power law).
Alternatively a logarithmic plot of the portion
beyond the “knee” of the characteristic is extra-
polated to zero volts to give the required value. The
current which may be drawn using microsecond
pulses is, in general, considerably higher than the
d.c. rating and is considered to be the true emission
for work function calculations. .

For the purpose of this review all cathodes are
considered as belonging to one of the following
groups:—

(i) pure metals,

(ii) atomic films,

(iii) oxide emitters.

Pure Metals.—Tungsten has held pride of place
in the first group for many years. As it is not readily
fabricated into sheet its use is restricted to directly
heated filaments and where robustness is of prime
importance, giving some 500 mA /cm?® at 2300°C with
¢=4.5 e.v. and A=60 amperes/cm®/deg®’. The ex-
pected life under such conditions is 10,000 hours. For

*Research Laboratories, Marconi’s Wireless ‘1 elegraph Co.
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unipotential cathodes, tantalum (¢p=4.1) is preferred.
The high temperature required makes radiation
heating impracticable and such cathodes have been
heated by bombardment with electrons from a sub-
sidiary tungsten filament. Such a system has been
used in some high power klystrons.

Atomic Films.—The characteristics of the second
group are mainly determined by a thin film, believed
to be one atom thick, of barium or thorium on a
refractory metal. Some of the most important recent
advances belong to this category, their behaviour
being analogous to thoriated tungsten. In the first
instance about 1% of thorium oxide was added to
tungsten wire during manufacture to improve its
mechanical properties. Later it was found that
metallic thorium, produced by the reduction of the
oxide at high temperature, diffused to the surface
and formed an electric double layer with positive
charge outermost reducing the work function to 2.6
e.v. Owing to the strong forces of adhesion the
cathode can be operated at high temperatures with-
out undue evaporation of active material. Further
improvement is shown if the outer layer of the
tungsten is converted to tungsten carbide. The
active life of the filament depends upon the main-
tenance of the thorium layer and many thousands
of hours are obtained at 1600-1800°C drawing 1-5
amperes/cm?®. While such filaments have been used
extensively in medium and high power transmitting
valves they cannot be used in microwave valves
utilizing an electron
gun structure where
a planar cathode is
necessary. Y2 Law

Similar properties T,
are obtained with
monatomic films of
barium on tungsten,
but in this case the
work function is 1.6
e.v. Such a layer is,
however, relatively
unstable. An ad-
sorbed layer of oxy-
gen between the
barium and the tung-
sten lowers the
barium evaporation
rate but some method
of replenishment is

T

EMISSION CURRENT

ANODE VOLTS

Fig. I. Diode characteristics for
two temperatures, Ty and T,
necessary to make showing departure from the space-
such a cathode of charged-limited line.

practical value. This has been achieved in the
“1.” type dispenser cathode announced by the
Philips Laboratories in 1949'. In this, and other
types to be described, porous tungsten is an essen-
tial part of the structure. This is produced by
pressing tungsten powder at 50-100 tons/in* in a
steel die and then sintering the compact at high
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temperature in a protective atmosphere. " The
porosity (ratio of pore volume to total volume) is
20-50%.

Fig. 2 shows the basic construction of a planar
“L™ cathode. A double-ended molybdenum
cylinder is closed at one end by a porous tungsten
plug. The cavity so formed contains barium and
strontium carbonates. Heating the cathode to
1100°C in vacuum converts the carbonates to oxides.
Continued activation at a higher temperature results
in the reduction of barium (and strontium) oxide by
the tungsten, yielding barium (and strontium) which
diffuses to the surface and is continually replenished
from the reservoir. Some controversy exists at
present as to the exact nature of the emitting sur-
face. At 1100°C the d.c. saturation current density
is 2-3 ampere/cm?®. At 1000°C and a current den-
sity of about 1 ampere/cm? lives of 8-10,000 hours
are obtained. Good performance has been given
by such cathodes in microwave valves, particularly
klystrons. Little has been published regarding the
use of “L ™ cathodes in travelling-wave tubes, but
the smooth surface should be of advantage in low-
noise tubes although this is somewhat offset by the
high operating temperature. A further consequence
of the high temperature is the difficulty in mounting
the cathode in a vacuum tube; for example mica
supports have to be replaced by alumina ceramics.

The impregnated cathode?, a modification of the
above type, has simplified the structure by eliminat-
ing the need for a gas-tight weld round the tungsten
plug, at the same time improving the temperature
distribution and reducing the processing time. In
. this case the pores of the tungsten are filled with
normal and basic barium aluminates, Ba Al,O, and
Ba,Al.O,, the cavity containing the carbonates being
dispensed with. The aluminates gives rise to barium
oxide on heating, the behaviour of the cathode then
being identical in all respects to the “L > type. A
further improvement has been obtained by adding a
small quantity of calcium oxide to the aluminates®.
At 1100°C a d.c. saturation emission of 4 or 5
amperes/cm® is obtained, the peak microsecond
pulsed emission being about 12 amperes/cm?. A
considerable reduction in the barium evaporation
rate is also claimed which should result in consider-
ably longer life.

The latest modification of the impregnated cathode
has recently been described by Hughes and Cop-
pola®. The improved impregnant, in powder form,
is mixed with 50-50% molybdenum-tungsten alloy
powder, pressed into a retaining molybdenum
cylinder at 70 tons/in® and sintered at 2000°C in a
hydrogen atmosphere, In a well processed valve
d.c. emissions comparable with pulsed values can be
drawn and the authors claim lives of 5,000 hours
drawing a current density of 10 amperes/cm? at
1130°C. This simplified technique of producing such
cathodes makes them an attractive commercial propo-
sition. As with the types mentioned previously,
exposure to atmospheric pressure after activation
causes no permanent damage and repeated reactiva-
tion can be achieved.

Finally, the cathode described by Beck and his
associates® is considered as belonging to the second
group. A mixture of about 70% nickel and 30%
barium and strontium carbonates is used. As pure
nickel will not reduce barium oxide, some reducing
agent, in this case zirconium hydride, is used (about
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1%). After pressing into a metal retaining cylinder
the cathode is mounted in the valve and heated to
about 1100°C, causing the carbonates to dissociate
and the nickel to sinter into a strong marrix. In
general the temperature required for a given emission
is about 100°C higher than that of an oxide coated
cathode but resistance to poor vacuum conditions
enables larger d.c. currents to be drawn. Although
no evaporation rate information is available, lives of
5,000 hours at 1000°C and 1 ampere/cm? have been
recorded. At this temperature a pulsed emission of
10-30 amperes/cm? could be obtained. Again, use
can be made of such cathodes in demountable
vacuum systems and the authors claim good results
WIll)en used in klystrons and television cathode ray
tubes.

Oxide Emitters.—The most important and oldest
member of the final group is the oxide coated cathode.
This consists of a coating of barium and strontium
(and often calcium) carbonates on a nickel base. The
reduction of the oxides, subsequently formed in
vacuum, by impurities in the nickel (in particular
silicon, magnesium and titanium) produces an excess
of barium (and
strontium) in the
oxide crystals and
is thought to be
responsible for the
cathode  activity.
The low work func-
tion, about 1 e.v,
and long life (20-
50,000 hours) ac-
counts for the very

POROUS TUNGSTEN

7

_(Ba,Sr)CO0s

>
extensive use of X Mg‘;{?ﬁg’;gfﬂ
such cathodes in all >
low-power valves g

requiring some tens I
of mA/cm®  As

mentioned pre-

viously, however, Fig- 2. Construction of the 'L ”
resistance to ionic type dispenser cathode.
bombardment and

gas poisoning is poor and the electrical properties of

_the coating limit the d.c. emission current density to

less than 500 mA /cm? (at about 850°C) for a reason-
able life. In pulsed operation with low-duty cycle
the emission is from five to ten times higher than the
d.c. values but a limit is ultimately set by arcing and
a disruption of the coating. Some improvement in
mechanical properties can be achieved by welding a
nickel mesh to the base metal before applying the
coating, thereby improving the bonding. The alka-
line earth oxides are, however, employed as the basic
active material in all modern types of cathodes, ther-
mal efficiency having been somewhat sacrificed in
favour of other desirable features.

Using oxide cathode materials in powder form,
namely, nickel and alkaline earth carbonates, Mac-
Nair, Lynch and Hannay® have briefly described
“molded” or nickel matrix cathodes made by the
pressing and sintering technique. Although d.c.
current densities as high as 10 amperes/cm? at tem-
peratures of about 1000°C are reported, no life-test
studies have been made at such high currents. Lives
of 5,000 hours with cathodes operating at 850°C and
500 mA/cm? have been obtained using high anode
voltages. The pulsed emission is approximately six
times the d.c. values. Conditions of ionic bombard-
ment which produced a fivefold decrease in the
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emission from an oxide cathode caused no significant
change in the “molded ” cathode.

Cathodes with similar properties but with a
slightly different method of preparation have been
developed at the Honeywell Research Centre’. In
this case the carbonates have been chemically pre-
cipitated into the pores of a previously formed nickel
matrix. The work function is 1-1.25 e.v. No life-
test information is recorded. Although the above
nickel cathodes appear to behave in a similar manner
to oxide cathodes, results are largely empirical and
the mechanisms involved are not completely under-
stood. There have been no reports of such cathodes
having been used in practical devices but they are
likely to find application where a few amperes/cm®
d.c. or tens of amperes/cm? pulsed emission are
required at operating temperatures little above those
of an oxide cathode.

Research into the thermionic properties of
materials other than the alkaline earth oxides has
yielded little of practical value, with the possible
exception of thorium oxide. Coatings of this oxide
on tungsten, tantalum or molybdenum have been
used, for example, in power tetrodes and magnetrons,
where a rugged cathode is required even at the
expense of extra heater power. The life at current
densities greater than 1 ampere/cm?® has, however,
been disappointing. ‘A sintered mixture of molyb-
denum and thoria, called the “ Cermet” cathode, has
also been used, particularly in magnetrons, where
electron bombardment would damage any conven-
tional coating and the higher heat dissipation can be
used to advantage. :

Conclusion.—Some of the work which has been
done on the various types of cathodes has necessarily
been omitted but the most important parts of each
section have been discussed to indicate the develop-
ments round which future valves, particularly those
in the microwave field, will be designed. The scanty
life-test information at present available and the
relatively small number of valves which have been
made incorporating the various cathodes make it
impossible to give more than a tentative assessment
of their relative merits.

Several very important features, such as recovery
from gas poisoning, machinability and mechanical
strength, smooth surfaces and low electrical resis-
tance are, however, common to the various deriva-
tives of both the atomic film emitter and the oxide
cathode. For all ordinary low current applications
the oxide cathode is still preferred.

The nickel matrix cathodes follow next as regards
thermal efficiency and have many interesting features
to commend them, including easy machinability—
with tungsten special techniques have to be em-
ployed. Emission of 1 or 2 amperes/cm® d.c. at
830-900°C with a good life can be expected. Lives
in excess of 5,000 hours have been obtained in these
laboratories from cathodes of a similar type operating
at 830°C drawing 1 ampere/cm? d.c. at high anode
voltages.

The “L7” cathode, and particularly the latest
pressed type, are likely to find widespread use,
although the more expensive mounting techniques
and higher heater wattage required will limit their
use to the more expensive high-power and micro-
wave valves requiring high continuous current
densities.

The utility of all the above-mentioned cathodes in
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low-noise travelling-wave tubes is not yet clear.
Non-uniformity of emission over the cathode surface
still remains a problem. Improved surface coverage
by the barium in the case of the atomic film emitters
and a finer and more even pore distribution in all
cases may do a great deal to improve the noise
characteristics. )

Operating conditions of the various cathodes with
an indication of expected life are summarized in the
following table:—

Operat- D.C. .
Type ing | Emission Life
Temp. |(amperes/| (Hours)
C) cm?)
Tungsten .. 2300 0.5 10,000
Tantalum .. .. 2100 0.5 10,000
Thoriated tungsten 1750 1-3 15,000
“L* and impreg-
nated .. 1000 1 10,000
Improved impreg-
nated and pressed [960-1130 | 0.5-10 | >5,000
Nickel matrix 850-900 1 >5,000
Oxide coated e 830 0.5 5,000
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Electronic Telephone Exchange

ALTHOUGH much development work has been done
on electronic telephone exchanges they are not likely to
come into widespread use in the public service for
some time. There is no reason, however, why they
should not be used extensively for private automatic in-
stallations in offices, factories, and so on. Here they
offer the important advantages of small size and absence
of moving parts, which are often a source of trouble.
As an example, Pye Telecommunications have just pro-
duced a 10-line private automatic exchange whi
measures only 20in x 19in x 12in. The switching is done
by Z50T cold-cathode valves, with two thermionic
valves for shaping the incoming dialling pulses. It has
an interesting storage feature by which if a wanted
extension turns out to be “engaged ” it is automatically
rung again as soon as the person there replaces his
handset.
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Stabilization of A.C. Supplies

A Comparative Review of Methods of Voltage Control

By O. E. DZIERZYNSKI

THEORETICAL circuits and commercial appara-
tus for stabilizing a.c. power supplies are not so
well known as those for d.c. supplies. A possible
explanation is that a.c. voltage stabilization circuits
demand certain special components for the degree
of stabilization achieved to be comparable with that
obtainable in d.c. systems. The power handling
capacity (and consequently size) of a.c. stabilizers is
also often greater than that normally required. How-
ever, it frequently happens that d.c. stabilization is
not good enough owing to a.c. valves heaters being
affected by mains voltage variations, with consequent
uncertainty in gain.

In this article it is proposed to give a very general
survey of possible a.c. stabilizing systems, pointing
out their advantages and disadvantages.
Performance Requirements.—There are four main
requirements for a mains voltage stabilizer, The
first of these is the accuracy of stabilizing action.

80-120V T
2
\g ! 0
B
UNSTABILIZED STABILIZED
AC.INPUT RgZ 120V AC. OUTPUT
200/240V - (CONSTANT LOAD)
© o 0
Fig. I. Barretter stabilizer (constant load).

The requirement for this can be within 40.05% up
to within say 4-2%,, but stabilization to better than
+0.59% can be considered as very good. As an
illustration of the meaning of this requirement, if
the required mains voltage is 200V to within 4-19%,,
the stabilized voltage can be allowed to drift between
198V and 202V, without any action being performed
by the stabilizer. As soon as the voltage drops down
to say 197.5V, the stabilizer will act to raise the
voltage until the level is close to 200V. In an ideal
case, the voltage should be set back to exactly 200V,
Normally the value reached is somewhat higher—say
201V; but in a well designed stabilizer it should
not come too close to the upper limit of 202V as
overshooting effects may be experienced. Alterna-
tively, the voltage may not be reset enough, and it
would reach only say 198.5V.

The second requirement for a stablhzmg system
is the speed of response, which Ra

resetting time is 1 sec., the speed of response would
be 19%,/sec. The majority of a.c. voltage stabilizers
do not act fast enough to deal with sudden mains
voltage changes such as those produced by sw1tchmg
electrical apparatus.

It is important to realize that both these factors
(speed of response and accuracy) are in practice
interdependent. If, for instance, our voltage limits
are set closer, say to within 4-1V, with the same
speed of response, the regulating time would be only
0.5 sec. Increasing the accuracy in stabilizing
systems generally necessitates a slower response
speed; otherwise overshooting and hunting effects
will be unavoidable. Response speeds can be up
to 5%/sec. in motor-driven systems (1/5 sec. for
19 change), but magnetic reactor stabilizers offer
much higher figures (1/200 sec. for 1% change).

The third requirement associated with stabilizing
systems is the output waveform. In certain applica-
tions it is important to have the power supply free
from distortions of the original sinusoidal waveform.
Unfortunately stabilizing circuits using non-linear
elements, as for example saturated inductances,
introduce such distortions, They can be removed
by using low-pass filters, but this is rather a cumber-
some remedy as the mains frequency is comparatively
low so that filter elements (condensers, inductances)
have to be large, and consequently expensive.

The stabilized power needed is the fourth and
last requirement to be discussed. When these
powers are large (say over 0.5 kW) motor-driven
variable voltage transformers are preferred, as the
cost of such regulating equipment rises very
slowly with the controlled power, which is not the
case for stabilizers with no moving elements.
Simple Stabilizing Circuits.—If we consider the
case where a stabilized a.c. source is supplying a
constant load, a quite simple stabilizing device can
be designed (see Fig. 1). The barretter B is inserted
in series with the primary of the step-up trans-
former T, and this stabilizes the current drawn from

Fig. 2. Circuit of
thermistor stabilizer
and current/voltage
relationships in the
branch Z.
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202V For instance, if this (a)

WIRELESS WORLD, OCTOBER 1957

THERMISTOR (S )

(&)
491

www americanradiohistorv com


www.americanradiohistory.com

UNSTABILIZED / STABILIZED
INPUT VARIABLE OUTPUT
- VOLTAGE . -
| LTRANSFORMER
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Fig. 2. General block diagrams of complex stabilizers.

the primary by a resistor R to secure a suff Clently
high current through the barretter. In certain
applications such a resistor R can be made variable
(possibly in steps) to allow for varying loading
conditions. It is obvious that, if the load is taken off,
the shunting current in R must be made larger to
maintain a constant voltage across the primary; so
that R has to be set to its minimum value. Con-
versely with increasing loads, R has to be set tg a
higher value.

Another simple stabilizing system is the saturateq
core mains transformer. Even with only a small load
on the secondary, the magnetic flux reaches saturation
when the a.c. current approaches its maximum,
and the output waveform is flattened. With increased
loads, the waveform approaches a square wave
shape, and consequently the output is rich in odd
harmonics; though its r.m.s. value remains practically
constant. As stated previously, if a better waveform
is required, a filter can be provided. Even so this
system still has the disadvantage of the heat developed
in the saturated transformer, -which resutls in g
rather low efficiency, an important factor if large
powers are required.
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Fig. 4. Stabilization in steps using relays and tapped transformer.

the mains. With a constant load, the primary and
secondary voltages will then be stabilized, and any
voltage variations will occur across the batretter.

This method works quite successfully providing
that the power required is not too large and, as pre-
viously stated, that the loading conditions are constant.
The maximum available stabilized power can be
calculated as follows. Assuming that, for instance, a
barretter type 301 (G.E.C.) is employed, the re-
quired voltage drop across the latter would be about
100 volts, and the rated current 0.3 amps. Hence
there would be about 120V (assuming 220-V mains)
-on the primary of the transformer, and the power
delivered to the load would be given by

Power = 120 x 0.3 X efficiency of T~ 120 % 0.3

X 0.8 =29 watts. -

The transformer in such a circuit should have a
step up ratio of about 1:2. Furthermore,  the
primary winding should be calculated for the actual
barretter current, otherwise it is necessary to shunt
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Fig. 2 (a) shows the use of a thermistor as a non-
linear device for stabilizing a low a.c. voltage. An
impedance Z connected across the load, consists of
an ordinary resistor R and a thermistor S connected
in series.

In Fig. 2(b) the voltage/current characteristic of
a thermistor type CZ, (S.T.C.) is shown. The
straight line on this graph represents the voltage/
current characteristic of the resistor R. The thir_d
curve (dotted line) gives the resulting characteristic
of the compound impedance Z. It can be seen from
this curve that, by choosing a suitable value for R,
the * dynamic resistance * at a point such as X on
the impedance Z curve can be made very small.

The stabilizing action of the circuit in Fig. 2(a)
then follows, assuming that for an average mains
voltage of say 220V the stabilized output voltage
corresponds to the point X on the impedance
curve. Any tendency of the output voltage to vary
is nullified by large current changes in Z (due to its
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low “dynamic resistance ™) acting through the
resistance Ra in series with the load.

The thermistor CZ, combined with a resistor R
of 69 ohms will deliver only 25V stabilized a.c. If
a normal stabilized a.c. mains supply is required (say
225V) 9 thermistor CZ,’s and a 620-ohm resistor
could be connected in series. ,

Stabilizing action of this sort is very similar to
that of reference tubes in d.c. circuits and gives good
results, particularly when only low powers are
needed.

Complex Stabilizing Systems.—Fig. 3 represents
the basic functional diagrams of two more complex
systems. In both of these circuits a reference level
and the stabilized output feed the error detector.
In the system of Fig. 3(a), the error detector output
varies the stabilized output voltage through the
variable voltage transformer by mechanical means.
In Fig. 3(b) the output voltage is altered using a
variable impedance (inserted in series with the
primary of the step-up transformer) which is con-
trolled by the error detector output purely by
electrical means (no moving parts). The reference
level device (voltage or current) is usually fed from

two driving relays, RL1 and RL2. The reference
voltage VR derived from the d.c. reference tube S
is connected in opposition with V,, a fraction of the
unstabilized a.c. voltage (obtained from the potentio-
meter P,), in the grid circuit of the first valve T, of
the d.c. amplifier No. 1. Similarly, in the grid
circuit of the input valve T, of the second d.c.
amplifier voltages VR and V, are connected in op-
position. Potentiometers P, and P, are adjusted
so that V, is slightly greater than V,, and, for mains
voltages below 220V, both first valves T, and T,
do not conduct (VR>V,>V,), and thus both the
output relays RI.1 and RL2 are energized.

As can be seen from the circuit, two sets of con-
tacts on RL1 and RL2 are connected so that when
both relays are energized, the mains lead is con-
nected to tap No. 1 on the output transformer.
For mains voltages between 220 and 240V, valve T,
starts conducting, RL1 is de-energized and the mains
are switched over to tap No. 2. Finally, for mains
voltages higher than 240V, both T, and T, are
conducting, both relays are off, and the mains are
connected to tap No. 3. This method of mains
stabilization, though rather crude, secures a mains
voltage stable within limits
of + 5%, providing that
the input voltage does not
fall below 200V or rise
higher than 260V. The

UNSTABILIZED
AC. MAINS
INPUT

O=4

d.c. amplifier used in this
system could be similar to
that described by the
author in the September
1956 issue of Wireless
World (p.441).

Figs. 5 and 6 show two
circuits of stabilizers also

belonging to the group of
Fig. 3(a). In Fig. 5 the
reference voltage is V,
(d.c.) obtained by rectifi-
cation of the a.c. supply

(
(
-

E " 1

from the transformer T
which has a barretter B in

e Tm T

the a.c. input, However, this is not essential, and
in certain cases a dry battery might be employed;
and therefore in Figs. 3 connections between the
a.c. input and the reference level block are shown
by dotted lines.

The “actuator ” in Fig. 3(a) could be either a
servomotor {including relays energized from the
error detector) driving the variable voltage trans-
ormer continuously, or two (or more) relay systems
Switching different tappings on the mains trans-
former. ~ Obviously, this second system can only
fegulate in steps. A more detailed treatment of
Such a circuit is given below.

Stabilizing Systems using Moving Parts.—
Fig. 4 represents a stabilizing circuit employing

WiRrEr ESS WoRrLD, OCTOBER 1957

/ ' series with its primary.
I V The d.c. voltage V is of
T / the same order as V, and
VZ connected in opposition
o ) . with it. Consequently
- F:g_. 5. Stabilizer using relay with V, equal to say 400Vi
S— 4 'trinven voltage variable trans- and V, for a mains voltage
o srapizep 0T of 220V also equal to
Y 400V, the potential across

O

O -0
UNSTABILIZED STABILIZED
A.C. MAINS AC.

INPUT oUTPYT

]

THYRATRON
SWITCH

Fig. 6. Stabilizer using thyratron switched voltage variable
transformer.
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(a)
Fig. 7.
a—a is zero and valves T, and T, are balanced. The
relays RL1, RL2 are just about to trip, as the initial
bias for each valve is set slightly above cut-off. If
the mains voltage now changes, a d.c. voltage
appears across a—a and, according to its sign
increases the anode current in one of the valves and
completely cuts off the other. This causes one
relay to close its contacts and to switch on the in-
duction motor M, which drives the voltage variable
transformer T,,, until V, is restored to the value V..

The relay then opens, and M is switched off.

The most important feature of this system is that,
by boosting the voltages V,, V, (up to several
hundred volts d.c.), it is possible to improve the
sensitivity quite considerably, without using a two-
stage d.c. amplifier. A certain amount of in-
convenience is experienced with the h.t. supplies
for the two valves as these have to be completely
separate, as is shown in Fig. 5.

Thyratron Circuits.—Instead of a d.c. amplifier,
thyratron circuits sensitive to the phase of an a.c.
signal are sometimes employed. Fig. 6 shows a
basic circuit of this type. Two ordinary resistors
R, and R, and two thermistors R; and R, form a
bridge. When the output voltage alters, owing to
the non-linear voltage/current characteristics of the
thermistors R, and Ry, an error a.c. voltage appears
across the diagonal e—a. This voltage is propor-
tional to the mains voltage variation, and its phase
obviously changes when the error sign changes. A
tapping on the voltage variable transformer T,
(driven by a reversible induction motor M actuated
by relays in the thyratron switching circuit) supplies
an auxiliary transformer T connected in series with
the mains, and corrects the final output to the
required constant level.

Stabilizing Systems with no Moving Parts.—
The block diagram of Fig. 3(b) gives the most
general representation of such systems. Its basic
principle has already been mentioned, and as vary-
ing an inductance through its degree of saturation
is the most efficient way of changing a series im-
pedance such systems are' usually the best. Very
many circuits of this type have been developed,
some of them similar to the previously mentioned
simple saturated transformer.

For instance, Fig. 7(a) represents the circuit of a
magnetic stabilizer made by the American firm Sola.
Here the secondary winding No. 2 resonates with a
condenser C.. The core of the transformer contains
a magnetic shunt with a special gap (as shown in
Fig. 7(b)), and works close to saturation with a
normal transformer load. Under these conditions
the voltage across winding No. 2 reaches a high
value at resonance. As the flux in the core ap-
proaches the saturation point, flux lines linking the
primary winding with the secondary tend to be

(b)

“Sola ’* saturated transformer stabilizer.
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diverted through the gap, thus decreasing the effac.
tive transformer voltage ratio—see lower part of
core in Fig. 7(b). Thus an increase in the prim,
voltage raises the secondary voltage only very slightly
The final stabilized output could be taken from wind.
ing No. 4 (windings 2 and 4 are in fact a step-down
transformer). Winding No. 3 comprises a fey
compensating turns connected in the opposite way
to those on No. 4, thus finally reducing voltage
fluctuations across the output terminals to zero; or
even making the output characteristic slightly nega.
tive, i.e. causing a decrease of output voltage with
increasing mains input.

Fig. 8 illustrates another American stabilizing
system comprising two reactors in series, one of which
is bypassed by a condenser, which in this case does
not resonate. Stabilization is produced by inter-
action betweéen the non-linear characteristics of
reactor R, and the linear characteristic of the
condenser C (8b), and the consequent changing
phases in the circuit. Considering the voltage/
current curves in Fig. 8(b) it can be seen that, if the
mains voltage drops from E,, to Eg, and causes a
voltage drop across R, and C from V, to V,, then the
current delivered to R, and C becomes more leading
as it flows more through the condenser C. As a
result, the voltage on the primary of R; actually
increases from V,, to V; (see vector diagram Fig,
8(c)). With suitable choice of components, the output
voltage E, or E, which is the sum of V, or V, and the
corresponding secondary voltage V, or Va on

(a)

~_7
UNSTABILIZED=——> |
INPUT Vorz Vi
Eecl,z v\

(c)

Fig. 8. Stabilization by vector interaction betw ‘en non-
linear reactor and condenser.

transformer R, will remain constant, as shown in the
vector diagram.

Electronically Controlled Saturable Reactor.—
An example of a mains voltage stabilizer using a
saturable reactor controlled by an electronic valve is
shown in Fig. 9. The auto-transformer T, has 2
serics connected variable inductance W,o/Wac
forming the a.c. winding of the transductor Tkg. The
inductance of the windings W;,/W,. can be con-
trolled by varying the anode current of the 6L6
valve, which flows through the winding W, Three

(Continued on page 495)
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Fig. 9- Stabilizer using satur-
able reactor controlled by valve

anode current, o
UNSTABILIZED
A.C. INPUT

O

IMQ resistors and the [+
anode resistance of the
2ACl15 diode are con-
nected in a bridge (sup-
plied by H.T.1). In a
state of balance, i.e. when
the output voltage has the
required value V,, the
anode resistance of the
2ACI15 is 2MQQ so that no
voltage appears across the

HTI <

STABILIZED
AC. OUTPUT

diagonal a—a, and conse-
quently the grid voltage

of the 6.6 is zero. Now,
if the output voltage V,

-0
rises, the heater of the +o
diode (which is fed by a
transformer T, from this
voltage) increases its emis-
sion, and the diode’s resistance falls. The bridge
then becomes unbalanced, and the grid of the 61.6
is driven negative. This reduces the current in
W, and the inductance of W,,/W,, increases.

As a result, the auto-transformer step-up ratio-

decreases and the output voltage remains almost
unchanged. A similar action, but of course in the
opposite sense, happens with a decrease in mains
voltage.

This type of stabilization is quite rapid, as the

delay with properly designed components is only of
the order of 50 to 100 msec. The variable resistor R
in the heater circuit of the 2AC15 is for obtaining
different output voltages if required.
The Magnetic Amplifier.—The basic difference
between a voltage stabilizer using the anode current
of an electronic valve as a variable inductance con-
troller, as just described, and systems using magnetic
amplifiers, lies in the 'replacement of the electronic
d.c. amplifier by a magnetic amplifier. The chief
advantages obtained are the very high power gains
possible (up to 10%), greater robustness and other
advantages due to the absence of valves, and high
efficiency.

Fig. 10 represents the basic circuit for the magnetic
amplifier. The impedance of the a.c. winding Z,,
is high for zero (or very small) d.c. currents in the
control winding (resistance Ry). The unstabilized

Fig. 10. Elements of a magnetic amplifier.
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a.c. input and the output load R are connected in
series with Zp,

Assuming that the initial conditions are with no
d.c. current in the control winding (R.. open circuit)
the initial output power in the load R will be rather
low (R<< Z;). Now even a small d.c. current
I, in R, will cause a sudden drop im the value of
Z, by saturating the transductor core (flux lines
shown dashed). The current I, through the load
R is thus increased much more than the d.c. control
current I,.

By using a high-permeability, square B/H curve
magnetic core a few milliamperes change in I,, can
cause a change of up to several amps in I,.. Assum-
ing that the control winding has a d.c. resistance of
say 100 ohms and the incremental control current
is say 2mA, the control power will be equal to
400 pW. This power could cause a change in a.c.
current of 2 amps with an a.c. winding resistance of
say 10 ohms, the a.c. power in R then equalling 40 W.
Thus the power gain in this case would be 105,

If the a.c. power delivered to the load is rectified a
high-gain d.c. amplifier can be obtained with this
circuit.

Circuits Using Magnetic Amplifiers.—Fig. 11
shows the full circuit of a mains stabilizer usin3 a
magnetic amplifier.* The secondary voltage of the
step-up transformer T is rectified, and the d.c. voltage
fed into the error detector network formed by R,, R,,
R; and C and the two control windings W, and W,
(wound on the middle leg of the transductor core
T,). The essential feature of this network is that
currents in W, and W, (which have the same num-
ber of turns) are arranged to act in opposition; and
an increase in the current in W, decreases the flux
in the core T,. In a state of balance R, and R, are
equal, so that the currents in W, and W, are equal.
Consequently, there is no control flux in the trans-
ductor core, and the inductance of the a.c. winding is
maintained fairly high. The word “ fairly » is used
as there is an additional feedback winding Wi,
(also located on the central leg of the transductor
core) which has some polarizing d.c. current derived

*See “Proceedings of the Nauonal Electronic Conference,”
(Chicago) Vol. 6, Sept., 1950, p. 45.
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Fig. 1. Stabilizer using a mag-

netic amplifier.
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AC.QUTPUT

I, and I, respectively, as a
function of V, and thus of the
stabilized voltage. Itisobvious

150V

AC.INPUT
200/250V
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that even a small increase in
V, would cause a much larger
increase in the current in W,
than that in W, (owing to the
thermistors in series with W,).

STABILIZED
D.C.

RECTIFIER
tb &

Wi Wip

(2)

from the rectifiers fb. The result is that, even
without a control flux from W, and W,, the a.c.
voltage drop across W,o/W,, is not very large,
thus maintaining the required voltage on the
primary of T (say 150 V). The second important
feature of the error detector is that while R, and R,
are linear, resistors R, are non-linear (thermistors).
Fig. 11(b) shows the d.c. currents in W, and W,

Thus, as in a magnetic ampli-
fier, the impedance of W /W,
would suddenly rise owing to
the decrease in the saturation
in the transductor core. As a
result, the voltage drop across
the primary of T would show
only a very small increase, thus
maintaining the a.c. output al-
most constant. A similar but
opposite action compensates
for a decreasing mains voltage.

The winding W; is a
small compensating d.c.
winding on the central leg of T, to prevent fluctua-
tions in the output voltage due to a varying load.
In this way the stabilizing action is speeded up, as in
this case the transductor is controlled not by the
network W,, W, Ry, R, and R; (which would give a
slight delay due to the slowly changing voltage on
condenser C), but directly by changing the current
in W3.

(b)

Historic Hearing Aid

The original bone conduction instrument made by C.M.R.
Balbi in 1919 while engaged on development work for
S. G. Brown has recently been presented to the Science
Museum. This was the prototype of the Brown “Ossiphone”’
which was used in the Marconi “‘Otophone,’’ believed to
be the world’s first commercial valve hearing aid.
Mr. Balbi who has spent a lifetime in research into the
problems of hearing is now living in South Africa where he
has been working on direct stimulation of the auditory
nervous system. .

Commercial Literature

Television Aerials, for Bands I and III, v.h.f. aerials -

for Band II, and various accessories. A comprehensive
illustrated catalogue of all types made by Aerialite, Har-
greaves Works, Congleton, Cheshire.

Variacs (continuously adjustable mains auto-trans-
formers). The complete range of types, with load
ratings from 0.58 kVA to 7kVA and input voltages of
115V and 230V, is given in an illustrated catalogue from
Claude Lyons, Valley Works, Hoddesdon, Herts. Also
included are Variacs with motor drive, ganged assemblies,
portable types with carrying handles and types for
permanent fixing to walls or benches.

Signal Strength Meter for television frequencies, with
three ranges directly calibrated in microvolts and a
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decibel scale for comparison purposes. Has a self-
contained stabilized power supply and a thermistor tem-
perature compensation system. Leaflet from Radio-Aid,
22, Market Street, Watford, Herts.

Switches and Signal Lamps, a catalogue including
new miniature toggle switches for 250V, 10A a.c, with
a light snap action similar to that of microswitches.
From Arcolectric (Switches), Central Avenue, West
Molesey, Surrey.

Electrolytic Capacitor Bridge, for ‘'measuring capaci-
tance between 0.1uF and 11,000uF. A continyously
variable polarizing voltage supply of 0-600V is incor-
porated. ~ Meters indicate direct-reading capacitance
polarizing voltage, leakage current and bridge balance.
Power factor is read from dials. Specification on 2
leaflet from British Physical Laboratories, Radlett,
Herts.
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THE GYRATOR

2. A Modern Microwave Device with a

lN the first part of this article on the gyrator
I adopted a quasi-historical approach and dealt
with the way we thought about this problem in
the rather short period 1944-46. The previous
article showed that a rather abstract concept, a
two-terminal pair “ black box,” could have im-
pedance equation in which the transimpedances
Z,, and Z,, were not equal, but satisfied the equation
12~ 21¢
A device of this sort is passive, linear and con-
stant, but it is not reciprocal. Combined with a
reciprocal network it can produce a system which
transmits freely in one direction and not at all
in the other. This last property is the one which
really made people sit up. As you know, one of
the great problems of microwave radar systems
was the need to use the same aerial for transmitting
and receiving. This involves putting the enormous
transmitting power, kilowatts or even megawatts,
into the feeder or waveguide system which must
also include the receiver mixer crystal. The litera-
ture is extensive and designs of TR boxes, anti-
TR boxes and I don’t know what abound. Non-
linearity was the key to their design: the transmitted
pulse ionized the gas in a special sort of valve and
thus switched in some protection for the receiver.
But this would only work with pulses and wasn’t
really too good at that. A completely linear and
passive device, with no gas to get absorbed, offered
tremendous advantages.

The first thing that any young beginner should
do when he has some completely new idea, especially
if it is in the field of wave propagation, is turn to
the collected papers of Lord Rayleigh. In 1901%
Lord Rayleigh described an optical one-way trans-
mission system based on the Faraday effect. We
must look back down the arches of the years to our
school physics and see if we can recall what we
learnt then about polarized light. As a digression,
I can’t let this opportunity go by without pointing
out how important it is that technical education
should be broad based rather than devoted to what
some people call practical matters. Here we are
on a microwave problem, and the basic theory is
made up of two parts, why your bicycle stays upright
(gyroscopic forces) and what you would see if
you wore sun glasses to visit Elsie, Lacie and Tillie,
the three sisters in Alice in Wonderland who lived
in a treacle well in the Dormouse’s story (polarized
light). The sisters, as it happened, drew everything
that begins with an M—such as memory and much-
ness. Had Lewis Carroll lived in this era he might
well have added microwave devices.

Let us return to our polarized light. As you
remember, if you pass ordinary light through a
sheet of Polaroid it is sorted out and only the radia-
tion of one polarization is allowed to pass. The
usual picture shows a man shaking a clothes line
vigorously in circles, a grating through which the

*Nature, Vol. 64, page 577.
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line passes and a nice clean, parallel-to-the-grating
wave going off beyond the grating. Before Polaroid
was invented a device called a Nicol prism was
used. This was a special arrangement of two bi-
refringent crystals stuck together in such a way
that for one polarization the light just got through
the join while for the other it was totally reflected
to one side.

Having polarized our light, we now look at it
through a second piece of Polaroid and we find
that when the axes are parallel the light passes
through, but if the axes are at right angles most of
the light is stopped. This is the background to
the use of polarized glasses for snow and seaside
sun glare. When electromagnetic waves (light or
radio) are reflected from a plane surface there is
one particular angle, the Brewster angle, at which
almost all the reflected electromagnetic radiation
is of one polarity, and at other angles there is quite a
lot more of one than t’other. Polarized sun glasses ab-
sorb most of the reflected light and get rid of the glare.

Fig. I.
rotation.

Experimental arrangement for measuring Faraday

(a) ferrite specimen, (b) winding, (c) cooling
coils, (d) stationary protractor, (e) rotatable waveguide
section, (f) radial vane to absorb vertically polarized
waves, (g) radial vane to absorb horizontally polarized

waves.
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Faraday rotation in a cylindrical specimen of
Frequency 8250Mc/s.

Fig. 2.
ferrite.
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But to return to our optical bench. We have a
light at one end, a polarizer next to it and then, a
bit further down, another polarizer and an eye-
piece. Usually we put in some lenses, too, so that
we have a clean source of parallel light, but these
we can regard as frills. The first stage of the experi-
ment is to turn one polarizer until the light reaching
the eyepiece is a minimum: the polarizers are now
said to be crossed. Now we put between the polari-
zers a tube filled with a solution of dextrose, which
is a sort of sugar, and we find that light is streaming
through the eyepiece. To get darkness again we
must turn our viewing polarizer. Dextrose, there-
fore, rotates the plane of polarization and indeed
owes its name to the fact that it produces a right-
hand rotation. Now obviously a cylinder of liquid
will have much the same properties whichever
way we look through it and we find, if we care to
test it, that our dextrose solution produces a right-
hand rotation whether light travels from east to
west or west to east. If we reflect the polarized
ight back, therefore, it will swing back to the
original plane of polarization. .

The next experiment is to turn out the dextrose,
fill the tube with nitrobenzene and wind a solenoid
round the tube. When a current flows through

the solenoid the plane of polarization is rotated,
but if we reverse the current, and thus reverse
the magnetic field, the rotation of plane of polariza-
I imagine that we

tion is in the opposite direction.
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Fig. 3. Selective absorption of the positive and negative
circularly polarized components of microwaves (9455Mc/s)
with variation in the magnetic field.

should all have expected this because if a field H
produces an effect 6, a field —H will probably pro-
duce — 0. Here, of course, I am relying on intuition
to tell me that the whole operation is a linear one,
but it seems a reasonable expectation, even if you
haven’t, as I have, checked
it. This magnetically con-
trolled rotation of the
plane of polarization is
called the Faraday effect,
and it was discovered by
Faraday in 1845.

In a system showing the
Faraday effect a traverse
from north to south will
produce a rotation of 6°,
but a traverse from south
to north will produce a
rotation of —6°. A normal
polarization rotator will

VERTICALLY produce a rotation of 6°

1
|
POLARIZED | A Lo
! whichever way the light is
REFERENCE : going.
WAVE | Any reader who has

turned up the reference to
Lord Rayleigh’s one-way
system and has not started
immediately on the con-
struction of a one-way
telescope for use at the
seaside is invited to look
now at Fig. 1 (based on
Fig. 17 of *“ The Elements
of Nonreciprocal Micro-
wave Devices,” by C. Lester
Hogan, Proc. I.R.E., Vol.
44, pp. 1345-1368, Oct.,
1956). Here we have most
of the optical bench of
Fig. 2, apart from the
side arms, but now it is
something rather nearer
home, a microwave guide
system. A small cylinder
of ferrite with coned-off

VERTICALLY
POLARIZED
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ends to reduce reflections produces the Faraday
effect and Figs. 2 and 3 (based on Figs. 15, 16,
loc. cit.) show the amount of rotation and the cost
in attenuation. These curves are for different
sample sizes of different materials. In weak fields
there is a fair amount of rotation for very little
loss. It, therefore, becomes possible to make up
devices similar to that shown in Fig. 2, but, of
cou/rse, using ferrites and operating at, say, 9,000
Mc/s.

A typical system is that shown in Fig. 4 (Fig.
18, loc. cit.) and I don’t think I can do better than
quote Mr. Hogan’s own words:

“The anti-reciprocal property of the Faraday
effect affords a means of realizing a microwave
circuit element which is analogous to Tellegen’s
gyrator. Such a gyrator is illustrated (in Fig. 6)
along with diagrams which help explain its action.
Beneath the gyrator are construction lines which
indicate the plane of polarization of a wave as it
travels through the gyrator in either direction. On
each diagram is a dotted sine wave for reference only
which indicates the constant plane of polarization
of an unrotated wave. It is noticed that for propaga-
tion from left to right, the screw rotation introduced
by the twisted rectangular guide adds to the 90°
rotation given to the wave by the ferrite element
making a total rotation of 180°, For a wave travelling
in the reverse direction these two rotations cancel
each other, producing a net zero rotation through the
complete element. The unique property of the
Faraday rotation becomes immediately apparent
from this diagram. In the case of the rotation
induced by the twisted rectangular guide, the
wave rotates in one direction in going from left to
right through the twisted section, and rotates in the

opposite direction when it traverses the section from.

right to left. For the case of the rotation induced by
the ferrite element, the direction of rotation is
(the same) for either direction of propagation. The
important characteristic of the element is the time
phase relation between two points such as 4 and B
in the upper diagram.
the diagrams illustrating the rotating waves that the
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Fig. 6.

It is seen with the help of

Fig. 5. An amplifier with feedback which can be designed
to give impedance inversion. This is the first stage of
equivalent gyrator design.

field variations are in phase at points A and B for
propagation from left to right and they are 180°
out of phase for propagation from right to left.
In other words, the transmission line is an integral
number of wavelengths long between A and B
for propagation from left to right and is an odd
integral number of half-wavelengths long for
propagation from right to left.

““If the rectangular wave guides on each side of the
ferrite are rotated about their common axis so as to
make an angle of 45° with each other, then a one-way
transmission system can be created which is similar
to Lord Rayleigh’s one-way transmission system of
optics. This one-way transmission system can be
used, for example, to isolate the generator or detector
from the wave guide in microwave systems. In this

- application it has the great advantage over the

attenuators which are presently used for this purpose
in that it can be made practically lossless for the
direction of propagation which is desired but the
reflected wave will be completely absorbed and hence
more complete isolation can be effected.”

I do not think it would be very profitable to try to
explain in words just why ferrites have this particular
property. Essentially, however, the reason is that the
waves travelling in the ferrite are coupled to the

" myriads of tiny gyroscopes, the electrons. Small as an

(b)

(@) The four connections of feedback round ‘the amplifier of Fig. 5 (S = series, P = parallel). Putting one of these

complete units into circuit we have the four possible ;gyrator circuits shown at (b).
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«Tandem” Particle Accelerator
being made by Metropolitan-Vickers
for the Atomic Energy Research
Establishment has the novel feature
that acceleration is achieved in two
stages. Negative hydrogen ions at
earth potential, formed in a high-
frequency gas discharge, are ex-
tracted by preliminary accelerating
electrodes, which produce a 6-MeV
focused beam of circular cross-
section down the centre of a main
accelerating tube.  Electrons are
“stripped ” from the negative ions
by passing them through an ex-
tremely thin foil. This leaves the
jons still moving in a forward direc-
tion with a net positive charge but
with energy almost unchanged. The
second stage of acceleration in the
main tube is achieved by bringing
the positive ions back to earth poten-
tial, so that the total energy com-
municated to them is 12MeV.  In
this way the ions are accelerated to
an energy twice as great as could be
achieved in a single stage, while the
insulation problems remain exactly
the same as in a single-stage
machine. On emerging from the
lower end of the accelerating tube,
the beam passes through a magnetic
field which deflects the ions through
a right angle and brings them to a
focus on the target being used.
Negative ions are more difficult to
form than positive ions, so the beam
current is smaller in the tandem
machine than in a single-stage type,
but this is a small price to pay for
the saving in insulation.

Lenticutar Colour Display for
frame sequential colour television
systems, performing the same sort
of function as a rotating colour filter
in front of the c.r. tube, has been
devised by E. Allard of the French
firm Société Telco. It consists of
two identical and parallel lenticular
plates with a vibrating colour filter
in the focal plane between them.
This filter is built up of groups of
interlaced red, green and blue
primary-colour elements correspond-~
ing to the lenticular pattern, and is
driven by an electric motor and
reciprocating  mechanism. The
arrangement is such that during the
filter’s cycle of movement the system
transmits, over its whole surface,
each of the primary-colour com-
ponents in turn, The light efficiency
is said to be the same as that of a
rotating disc, but, of course, the
arrangement is more compact. It
makes possible flat filters for large
cr. tubes and is particularly suitable
for projection purposes,

Arbitrary Waveform Generator des-
aibed by C. B. House in D.S.LR.
unpublished report PB121157,
will produce periodic waveforms in
which the magnitude, slope, polarity
and points of inflection can be con-
tralled at will by simple resistance oy
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It uses standard

voltage changes.
magnetic cores, diodes and switching
transistors. When incorporated in an
analogue computing system, the de-
vice will provide output transfer
functions which can be adjusted to
any desired complexity.

Unidirectional Loop Aerial.—The
loop aerial, with its bi-directional
figure-of-eight radiation pattern, is a
familiar object to radio engineers.
It is not generally known, however,
that the device can be made uni-
directional. This can be done in

FEEDER R

the case of a single-turn circular loop
by breaking the conductor opposite
the feed point and inserting a suit-
able terminating resistor, as shown
in the sketch. A mathematical
analysis and some practical results
are given in the September issue of
Electronic and Radio Engineer.
Measurements were made at
110Mc/s on loops with circum-
ferences of A and 3A. Front-to-
back ratios in excess of 5 to 1 were
obtained using terminating resistors
of 400-500 ohms.

Light Velocity Measurement by
means of electron multipliers is sug-
gested as a possibility by R. Gerharz
in the Yournal of Electronics for
March, 1957. Use would be made
of the extremely short (~10-° sec)
light pulses found to be emitted as
a side effect of the impact of elec-
trons on the magnesium oxide film
on the dynodes of electron multj-
pliers. A single pulse could be re-
converted to electrical form by
means of a photomultiplier, then
amplified and used to initiate a new
pulse. Thus a succession of pulses
could be produced at a repetition
frequency determined by the total
electronic and optical delay time.
The optical path would be via a
mirror forming part of an interfer-
ometer. By moving this mijrror, the
length of the uptical path, and Hence

www americanradiohistorv com

the optical delay time, would be
altered, and this would change the
pulse repetition frequency. From:
accurate measurements of this fre-
quency change (about 1.5kc/s), of
the original frequency (about
20Mc/s) and of the mirror displace-
ment (using the interferometer) the
velocity of light could be deter-
mined.

Millimetre Wavelength Measure-
ment by a new method is described
in D.S.ILLR. unpublished report
PB111909 by M. B. Rapport, E. W.
Ward and W. W. Balwarz.  The
method uses an intermediate medium
interposed between a source of
waves and a receiving aerial to
create an interference phenomenon
which provides a measure of the
free-space wavelength. The results
are independent of the aerial pat-
terns and Fresnel zone effects, and
are not appreciably affected by the
orientation or position of the inter-
posed medium. Results accurate to
approximately 1% can be readily
obtained.

New Type of “Maser” using
gyromagnetic resonance in ferrites
has been operated recently -by Dr.
M. T. Weiss at Bell Telephone
Laboratories in the U.S.A. The fer-
rite sample is placed in a microwave
cavity which can resonate at two -
frequencies (in one case both near
4,500Mc/s). A d.c. magnetic field of
the correct strength and direction to
cause gyromagnetic resonance at the
sum of these frequencies (9,000Mc/s)
is applied, and microwave power at
this same sum frequency is also fed
in As a result of non-linear
coupling in the ferrite, and depend-
ing on the amount of r.f. power fed
in, both amplification and oscillation
at the two resonant frequencies
(around 4,500Mc/s) can occur. Fre-
quency changing between these two.
resonant frequencies is also possible.

Non-Linear-Function Pot’meter re-
cently introduced by Salford Elec-
trical Instruments js basically a
linear potentiometer with its element
tapped at 10° intervals and the
connectjons brought out to turset-
type terminals spaced around the
body. These tappings allow fixed
resistors to. be shunted across sec-
tions of the elemfent so that non-
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Scientific Theories

W

or false but whether

D O you find this “second thought ” business rather
irritating? I don’t mean my own efforts, which must
be irritating enough, but the habit of scientists never
to leave well alone., Having worked out a nice tidy
explanation for something, they ought to be con-
tented, one would think; but what do they do? Just
when one has satisfactorily learnt their explanation,
they come out with a new one which is far more
complicated and probably quite incomprehensible.
Worse still, several eminent scientists may invent
quite different (but all very complicated and incom-
prehensible) theories, the only thing they have in
common being rejection of the nice tidy common-
sense explanation one has taken the trouble to learn.
This deplorable habit was well taken off in J. C.
Squire’s sequel to Pope’s couplet: ‘

Nature and Nature’s laws lay hid in night
God said, Let Newton be! and all was light.
* * *

It did not last: the Devil, howling Ho!
Let Einstein be! restored the status quo.

Can you remember when the transmission of radio
and light was explained by the existence of an all-
pervading ®ther? Just as the speed of sound waves
through air, water or steel depends on the density
and elasticity of the air, etc., so it was quite easy to
calculate the density (very small) and elasticity (very
great) of the zther. It seems obvious that some sort
of medium must exist, even though it must needs
be such an odd one as ather; otherwise how could
radio power be conveyed from one place to another!
It would be as absurd as supposing one man could
punch another on the nose without coming anywhere
near him. But after further consideration the scien-
tists announced that there was no such thing as
@ther. As if that were not enough, the definite and
understandable light waves turned into something
unimaginable, behaving sometimes like waves and
sometimes like particles.

The younger students will no doubt wonder why
their elders shy at present-day theories, which may
seem just as straightforward to them as the now dis-
carded ideas did to us. But their time will come.

The less sophisticated may wonder why it is that
when an explanation has been found and proved by
the test of engineering practice to be right there
should be any need to upset everybody by looking
for another, especially when it turns out to be far-
fetched.

These thoughts ran through my mind while I was
contemplating a return to the subject of semicon-
ductors. If the account I gave last summer ‘was all
right, why make it more complicated? Well, that
story, simple though it was compared with what you
will find in many of the books, might have seemed
complicated to anyone brought up on the simple
picture of conduction as a sort of sap flow through the
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. . . the question is not whether they are true

14

they help or hinder”’

solid stem of the conductor. But this simple con-
duction picture fails entirely to account for such
things as metal rectifiers.

On a grander scale, Newton’s “laws” were satis-
factory for a century or two, but the wider range
and greater accuracy of modern measurements have
shown some discrepancies. That is not to say that
they must be scrapped and the newer laws substituted
everywhere. It would be a great nuisance always to
use a very general and difficult theory when dealing
with everyday affairs where a much simpler one is
good enough, even though known to be unsound.

While agreeing that it may be expedient to use
things known to be wrong, some people perhaps feel
slightly conscience-striken about it. They may feel
that one ought really to rely always on the truth, or at
least what is believed to be the truth or the nearest
known approach to it.

Understanding \Natural Processes

I don’t want to attempt an answer to Pilate’s
“What is truth?”, or get involved in philosophy,
metaphysics or religion; this is meant to be a strictly
engineering discussion. Einstein (who, contrary to
common impression, could talk and write with crystal
clearness) said “It is difficult even to attach a precise
meaning to the term ‘scientific truth>.” He also said
“When we say we have succeeded in understanding
a group of natural processes, we invariably mean that
a constructive theory has been found that covers the
processes in question.” Quite so, you may say, but
having found a theory that covers everything why
not let it be?

Someone supplied the answer by remarking that
while a billion observations in accord with a theory
cannot prove it, a single contrary observation is
enough to disprove it. So no theory is final. People
can only invent theories on the basis of observations
they and others made, and nobody will ever
have knowledge of every event in nature. Moreover,
all the observations are conveyed indirectly to the
mind through sense organs and nerves; there is no
direct contact with “reality.”

I put the word in inverted commas, because it is
doubtful what it means. One is apt to draw a dis- .
tinction between an analogy, such as the old water
pump for an e.m.f., and the real thing itself. But is
this distinction clear? In a way, aren’t all scientific
explanations analogies? To explain crystal structure
by talking about valency bonds is pure analogy and
metaphor; one might almost say poetry. Words like
“bonds > convey ideas that may help us to picture
crystal structure, and even to predict quite correctly
how it will behave in certain circumstances. So do
descriptions of electrons being “knocked out” of
atoms by “collisions.” But calling them electrons
instead of tiny billiard balls doesn’t really make the
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thing less metaphorical or more scientificc. What is
an electron? Just a concept. The word “electron ™
is shorthand for the continually changing collection
of theory designed to fit the increasing collection of
experimental evidence. Don’t imagine we shall ever
be able to say that now we know exactly what an
electron is!

You see, it is a relatively simple matter to describe
or define something complicated. One can specify a
house in terms of bricks, boards, pipes, etc., because
it is taken for granted that these are familiar things.
If we are asked to say what a brick is, we may des-
cribe how it is made by baking a particular kind of
clay, and if we are well up in chemistry we might
give some formule. Asked then to say what the sili-
con in it is, do we consider the enquiry has gone far
enough? Even if we happen to remember that the
silicon atom has 14 electrons round a nucleus, we
suspect we may be pressed to explain what an elec-
tron is, and saying it is (or has) a mass of so much
and a negative electric charge of so much doesn’t
really explain it. QOur predicament, sooner or later, is
summed up by the rule in logic that it is futile to
define the obscure in terms of the more obscure. So
we can go on explaining only as long as there is
something simpler and more easily understood to
fall back on.

A Long Drink

But what isn’t obscure? Do you really under-
stand how the water pump works, in the e.m.f.
analogy? How would you explain the process of
drinking lemonade through a straw? Some would
just say the drinker sucks it up. Another would say
he produces a partial vacuum in his mouth, which
draws it up. Another, perhaps, that the pressure
of the atmosphere pushes it up. But what is the
pressure of the atmosphere? It is explained as the
result of the bombardment of the surface of the
lemonade by countless air molecules continually
whizzing about in all directions. But what makes
them whizz? Here the discussion begins to get
highly involved and can go on for a long time.

Even if we take that as read, however, isn’t the
bombardment story just another analogy? It sounds
plausible because we know that intense bombard-
ment of an unlatched door by snowballs would exert
pressure on it, probably enough to push it open.
But we have no right to assume that air molecules
are like snowballs or any other missiles of which we
have experience. They do not behave in the same
ways as the larger objects we can see. Scientists may
use less crude analogies, but I suspect they are still
only analogies, for the reasons we- have already
considered.

That is not to say that analogies, even our crude
ones, are to be despised. (If they were, I might as
well give up.) The massive technical progress of
this century is due to people who are guided by
mental pictures or concepts—of such things as elec-
tric currents—that for the most part are probably
quite crude and remote from reality. Any resembl-
ance between electrons “bombarding” an anode
and bullets hitting a target may be purely coinci-
dental, but in practice it is quite helpful, and in my
opinion legitimate so long as it isn’t allowed to run
away with one’s intelligence.

The fact that many different explanations can be
given of a single;, phenomenon such as lemonade
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flowing up a straw doesn’t mean that one of them
is right and the rest wrong; it all depends on how
much is taken for granted. The delightful simplicity
of the first will do if sucking is accepted as one of
the basic principles of the universe. Shockley’s
classic book Electrons and Holes in Semiconductors
is divided into three parts, which are three different
treatments of the same subject, suited to different
readers—or the same reader at different stages of
progress.

That is an example of several different but legiti-

‘mate accounts of the same thing, There can also be

different accounts as it were side by side rather than
one on top of another. Recently we saw that poten-
tial could be defined in two very different ways, one
depending on the concept of field strength and the
other on the concept of work. With regard to field
strength, some people rely on lines of force. These
lines are only a concept; that is to say, a way the
mind has of seeing something. Other people are
content to think of just fields. But fields too are a
concept; a way of imagining and referring to the
supposed causes of certain effects. Others discard
fields and consider only the velocities and accelera-
tions of charges. I have no doubt that if there are
beings of equal or greater intelligence elsewhere in
the universe they will have quite different concepts
for electromagnetism. Among concepts the question
is not whether they are true or false but whether
they help or hinder. The field concept seems to
have been a great help; but later might it be seen
to hinder, by excluding some more fruitful concept?

Sometimes there have been lengthy scientific
arguments about which of two concepts was right.
For instance, some scientists held that when a spec-
troscope produces coloured light when white light
is passed into it, this proves that white light is com-
posed of light of all colours. Others contended that
white light is entirely random, and the spectroscope
creates coloured light from it, almost as a valve
oscillator creates a.c. of various frequencies from
d.c. As Eddington said about this, “The mistake
was . . . in claiming that we could decide experi-
mentally between two equally permissible forms of
description.”

So far I haven’t even mentioned the word
“mathematics,” which omission some readers may
count as grave as “ Hamlet ” without the Prince of
Denmark. The more “advanced ” the treatment of
a subject, the more mathematical it is likely to be.
In fact, there is a tendency to elevate mathematical
equations to a supreme status in science, as if they
were the language of ultimate reality itself, This
seems to be like enthroning electronic computers as
the intellectual lords of the universe. Mathematical
symbols are just shorthand for concepts, and mathe-
matical operations are shorthand for reasoning about
them. The same results could, theoretically, be
obtained by the use of words, but this would often
be far too laborious and involved to be practicable.
Calling a thing “F” instead of “force” doesn’t in
itself add to what we know about the nature of
force, but it may make it practicable, as nothing
else would.do, to arrive at certain conclusions about
it. While on the one hand it would be silly to
regard, say, mechanical transport as the answer to
everything, it would be equally so to despise it when
uIndefrakin’g a long journey. I hope the analogy is
clear!
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Ferrites for F.M.

By T. W. G. CALVERT, B.Sc. (Eng.).

UNTIL recently, frequency modulation and con-
trol in electronic apparatus has nearly always been
effected by means of a reactance valve circuit. Due
to the development of new materials, however, there
are now several alternatives to this method. For
example, the discovery of ferro-electric materials
has made it possible to vary the capacity of a con-
denser by applying a voltage. Another capacity
which can be voltage controlled is that of a ger-
manium p-n junction. Ferrites have made it prac-
ticable to make use at radio frequencies of the
change of inductance which occurs when a magnetic
flux is applied to the ferromagnetic core of a coil.
In this article the use of ferrite-cored coils for fre-
quency modulation and control is described.

It is well known that the permeability of a ferro-
magnetic material changes when a magnetic field is

- applied to it. Also, that if a coil is wound on the
material, its inductance changes with the perme-
ability, and thus with the magnetic field. When the
coil is part of a resonant circuit, it is possible to
change the frequency of oscillation by applying a
magnetic field to the core.

A remote tuning unit, which depended for its
operation on the change of permeability of a mag-
netic material subjected to a changing magnetic
field, was described by Boucke in 1936, and a similar
system was described by Kramolin in 1938'. These
devices made use of an iron-dust, or laminated
nickel-iron core to carry the winding. Their use
was limited because of uncertain operation, low
power sensitivity, and the ability to operate only at
low radio frequencies.

The last decade has seen the development of mag-
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Fig. 1. Change of inductance when the control current is
passed through the r.f. coil.
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FREQUENCY MODULATION USING

FERRITE-CORED COILS

netic ferrites. These are non-metallic substances
which combine good magnetic properties (initial
permeabilities between 10 and 3,000), with a very
high resistivity (0.1-1,000 ohm-metres). Other
magnetic materials, such as laminated nickel-iron
or powder-dust cores have resistivities of the order
of 0.1-1 microhm-metres, which may be increased
only at the expense of the permeability. The high
resistivity of ferrites enables them to be used up to
very high frequencies as core material for coils.

From the literature on the ferrites made by Mul-
lards under the trade name Ferroxcube, it was de-
cided that grade B4 would be suitable for this appli-
cation. This grade of Ferroxcube is available in
many sizes, but rods 2in long and 0.25in diameter
were found to be convenient.

Applying the Field

A varying field in the ferrite core of an r.f. coil
may be produced in three main ways, namely : —

(1) By passing a modulating or control current
through the r.f. winding of the core.

(2) By passing a similar current through a separ-
ate winding on the core.

‘(3) By producing the field externally and applying
it to the core.

The first two methods, (1) and (2), have been
investigated by the author, and the third, (3), was
fully described by Slater in 1954°

(1) A coil of 46 turns of 28 s.w.g. wire was wound
on the 0.25-in diameter ferrite rod and its inductance
measured. The change of inductance at 1 Mc/s
which was observed when direct current was passed
through the coil is shown in Fig. 1. This direct
current must be obtained from a high-impedance
source if the Q of the coil is not to be appreciably
affected. In this case it was found to be convenient
to connect the r.f. coil in the anode circuit of a
pentode valve.

It is seen from Fig. 1 that a linear change of the
order of 1% may be obtained. A series of coils were
now wound with 40, 20, 10, 5, 2, and 1 turn respec-~
tively of 28 s.w.g. wire, and tests carried out over
a range of frequencies from 1 to 50 Mc/s. It was
found that up to 14 Mc/s the percentage inductance
changes were similar to those obtained at 1 Mc/s,
but above 14 Mc/s the amount of change began to
decrease, reaching zero at 45 Mc/s. As might be
expected, the current required increased as the
number of turns was reduced, but the ampere-turns
required remained fairly constant up to 14 Mc/s.

The fall in inductance change as the frequency
was increased above 14 Mc/s could be due to losses
in the core. However, as B4 Ferroxcube can be
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Fig. 2. Change of inductance when the control current is
passed through a separate interleaved coil.

used as a core material up to 100 Mc/s, this seems
improbable. It is more likely that, since the number
of turns falls as the frequency increases, the approxi-
mation to a solenoid becomes less valid, and the
flux produced by the control current is not in the
ferrite core, but in the surrounding air, so that it
has no effect on the permeability of the core.

(2) The control flux in the ferrite core may also
be produced by passing a current through a
separate winding on the core. This is clearly a sim-
plification, since the control current need not be
derived from such a high impedance source as with
a combined r.f. and control winding. Initially, a
control coil of 50 turns was wound on top of the
r.f. coil of 46 turns of 28 s.w.g. wire already wound
on the ferrite rod. This, however, decreased the Q
of the r.f. coil so much that no inductance measure-
ments were possible. With a control coil of
300 turns split into two sections, and wound
on either side of the r.f. winding, the inductance
of the coil was measured, but no change could be
detected when current was passed through the con-
trol coil. The only arrangement which did give an
appreciable change of inductance was that in which
the r.f. and control coils were interleaved bifilarly.
The results, which are shown in Fig. 2, are similar
to those for (1), shown in Fig. 1, but the maximum
inductance change was only 0.6% as compared with
1%, and nearly 10 times as many “ control ampere-
turns > were required for a given inductance change.

These results suggest that it is necessary to have
very close coupling between the r.f. and control wind-
ings, so that the control flux passes through the part
of the core associated with the r.f. coil Thus, the
best results were obtained when the two windings
were combined, as in (1), giving the closest coupling
possible; smaller inductance changes were obtained
when the two windings were closely coupled by
interleaving them; and no inductance changes at all
were detectable when the control winding was wound
in two sections on either side of the r.f. winding.

(3) An alternative to producing control flux by
passing current through windings on the ferrite core,
is to place the ferrite, with an r.f. coil wound on it,
in the gap of a permanent or electro-magnet.

When a ferrite core carrying an r.f. winding was
placed in the gap of a powerful permanent magnet,
the inductance of the winding was reduced by 55%.
This large change, which is more than 50 times
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Fig. 3. A method of pro-
ducing frequency modu-
lation at v.h.f. The flux
in the core may be pro- |
duced either by passing |
current through the coil |
on the core, or by placing |
the core in the gap of an
electromagnet.
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greater than the maximum obtained in earlier tests,
is consistent with the results of Slater?, who recorded
inductance changes of more than 60%. Slater used
an r.f. coil wound on a small ferrite core, placed in
the gap of a stack of U-shaped nickel-iron lamina-
tions which carried control windings, thus forming
an electromagnet. With such a large change of
inductance, there was an appreciable hysteresis
effect. :

From the results described above, it is seen that
when the flux in the core of a coil is produced extern-
ally to the core, i.e., the magnetic circuit is complete,
then the inductance changes which result are of the
order of 50 times greater than those obtained when
the flux is produced by a coil on the core itself, and
the magnetic circuit is incomplete. The great differ-
ence between the two sets of results is thought to be
due to the demagnetizing effect of an incomplete
magnetic circuit, which causes the flux in the ferrite
core to be diluted.

Thus there are three systems, two of which are
very simple, in that there is no associated electro-
magnet, but which give maximum inductance
changes of only about 1%, i.e., a frequency change of
about 0.5%. The third system, which is more com-
plicated, requires the control winding to be wound
on a subsidiary core of nickel-iron laminations, but
inductance changes of up to 60% are obtainable,
i.e., frequency changes of up to 30%.

All three methods of applying flux to the core
become ineffective as the frequency is raised, i.e., as
the number of turns on the r.f. coil is decreased.
This may be avoided by using the circuit shown
in Fig. 3, where the ferrite-cored coil is tapped onto
another coil. The total inductance is reduced
without reducing the number of turns on the
ferrite-cored coil. The disadvantage is that the per-
centage inductance change of the combination will
be less than that of the ferrite-cored coil alone.

-3
-3
>
& 3
MODULATION 7] S
CURRENT =
2
_ REC. [
e
T\\/ﬂ- — 7T
0:001 uF )
Fig.4 . This circuit provides modulation at v.h.f. without

reducing the maximum frequency deviation. More ferrite
cored coils must be added as the frequency is increased.
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Fig. 4 shows an alternative circuit which enables the
inductance to be reduced without reducing the per-
centage frequency deviation. The essential point
of this circuit is that the ferrite-cored coils are con-
nected in series at modulating frequencies and in
parallel at radio frequencies. This circuit would
function in an oscillator, giving total frequency devia-
tions even at very high frequencies of up to 0.5%.

The first two systems, giving frequency changes of
+0.25% and +0.15% respectively, are suitable for
an f.m. signal generator. (The + 75 kc/s maximum
deviation of the B.B.C. v.h.f./f.m. signals represents
a change of less than +0.1%.) They could also be
used to apply a.f.c. to a radio receiver. However, as
a simple ferrite-cored coil will not give any frequency
change above 45 Mc/s, for v.h.f. such as the 90 Mc/s
f.m. broadcast band it would be necessary either to
use the third or fourth harmonic of the local oscilla-
tor, or one of the circuits shown in Figs. 3 and 4.
The author has used method (1) to provide fre-
quency sweep in a wobbulator. (A wobbulator
enables the response curves of tuned circuits, e.g. i.f.
transformers, to be displayed on a cathode-ray
oscilloscope.) The wobbulator was built for use
with a short wave receiver tuning over the range 4.5-
15 Mc/s. Since the receiver had an if. of 465 kc/s,

the frequency deviation of +25 kc/s, obtainable at a
typical input frequency of 10 Mc/s, was quite suffi-
cient to show the whole response curve of the if.
transformers. ‘

Although the system which produces the control
flux in an auxiliary Ni-Fe core is more complicated,
and therefore more expensive, there is the advantage
that the control current need not be derived from a
high impedance source. Scroggie used a method
similar to this to provide automatic frequency cor-
rection in an f.m. receiver’. With a possible fre-
quency change of 30%, this method is very suitable
for control applications, such as the remote tuning
of a radio receiver. It also gives linear frequency
modulation of up to +29%, which is a much greater
deviation than is easily obtainable by other methods.
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Books Received

An Introduction to Automatic Digital Computers, by
R. K. Livesley. Describes in general terms the sort of
facilities available in stored-programme “mathe-
matical ” machines and concentrates mostly on prin-
ciples of programming, with particular emphasis on
routine engineering problems. Pp. 53; Figs. 10. Price
8s 6d. In the Cambridge Engineering Series. Cam-
bridge University Press, Bentley House, Euston Road,
London, N.W.1.

Modern Computing Methods, by the staff of the
N.P.L. Mathematics Division. Numerical methods of
solving mathematical problems suitable for computing
machines, with worked examples. Covers linear equa-
tions and matrices, differential equations, roots of poly-
nomial equations, latent roots of matrices, finite-differ-
ence methods and relaxation methods. Pp. 129; Figs.
18. Price 10s. 6d. H.M.S.0., York House, Kingsway,
London, W.C.2. . )

Ceramic Insulators for Telecommunication Purposes.
A revised specification defining tolerances on ceramic
insulators used as bushings or in radio and electronic
components in high- low-voltage and r.f. circuits. An
appendix gives guidance to engineers and draftsmen on
the design of ceramic insulators for most economical
production. Pp. 15; Figs. 4. Price 1s. R.E.CMJF,
21, Tothill Street, London, S.W.1. Price 1s.

Guide to the Specification and Use of Quartz Oscillator
Crystals. Pp. 40; Figs. 11. Price 5s. Radio Com-
munications and Electronic Engineering Association, 11,
Green Street, London, W.1.

Propagation des Ondes Electromagnetiques de Haute
Fréquence, by J. Ortusi. The first volume in the series
“Collection des Annales de Radio-électricité ” covers in
its first-part general waveguide theory, waveguide junc-
tions and discontinuities; including guides containing
ferrites and dielectrics. A second part discusses u.h.f.
terrestrial propagation, and has some useful nomo-
grams. Pp. 320; Figs. 110. Price 3,240 fr. (French).
Société Frangaise de Documentation Electronique, 12,
rue Carducci, Paris 19.
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Valve and Television Tube Equivalents, by B. B.
Babani, covers British, American, European and Service
types of receiving and transmitting valves. Pp. 66.
Price 5s. Bernards, The Grampians, Western Gate,
London, W.8.

T.V. Fault Finding, by the staff of the Radio Construc-

tor. Revised edition with many illustrations from TV

screens gives circuit details of, and correction methods

for the various types of fault. Pp. 104; Figs. 112. Price |

%g. Data Publications, Ltd., 57, Maida Vale, London,
9.

Understanding Hi-Fi Circuits, by Norman H. Crow-
hurst. Deals simply with various amplifier and pre-
amplifier stages, overall feedback and damping, and
crossover networks and other speaker sound distribu-
tion systems. Pp. 224; Figs. 179. Price 2.90 dollars
in soft cover edition. Available in Gt. Britain from The
Modern Book Co., 19-23, Praed Street, London, W.2.
Price 23s.

Transistor Engineering Reference Handbook, by H. E.
Marrows, contains a large amount of data on commer-
cial American transistors, components for use with
transistors, and transistor circuits, and includes a classi-
fied bibliography and manufacturers’ directory. Pp.
286; many figs. Price 80s. Chapman and Hall, Ltd.,
37, Essex Street, London, W.C.2. -

Industrial Rectifying Tubes, by members of Philips
Electron Tube division. Vol. 13 in the Philips tech-
nical library series on electron tubes deals with construc-
tion, operation and applications (battery charging and
industrial) of hot-cathode gas-filled rectifiers. Pp. 126;
Figs. 100. Price 15s. Cleaver Hume Press, Ltd,, 31,
Wrights Lane, London, W.8.

Receiving Aerial Systems, by I. A. Davidson, B.A,,
discusses generally felevision and radio aerials, includ-
ing their mechanical design and installation, and also
cables and accessories. Pp. 152; Figs. 70. Price 2ls.
Heywood and Co., Ltd.,, Tower House, Southampton
Street; London, W.C.2.
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Subjective Colour for Television?

Experimental Film Based on the Benham’s Top Principle

By C. E. M. HANSEL*, M.A.

lT is well known that people watching certain tele-
vision “commercials” on ITV have observed colour
effects on their receiver screens. As the same colours
were reported by a number of independent observers
there is no reason to doubt that they did experience
sensations of colour, and it is of interest to see how
these could arise.

It has long been known that colour sensations
can be aroused by viewing a black and white top
rotating in white light. Benham’s top (Fig. 1) is
the best known means by which these colours can
be produced. If Benham’s top is rotated in mono-
chromatic illumination from the middle part of the
spectrum it is still possible for an observer to ex-
perience a variety of colours.

The effect was demonstrated by Helmholtz. He
showed that if a simple top (Fig. 2) in which one
half is black and the other white is rotated, there
appears to the observer to be a blue fringe behind
the black as it leaves the white area and a red fringe
extending into the black area as it advances into the
white area. These colour fringes were attributed

* Department of Psychology, University of Manchester.

SPACES BETWEEN ARCS
SEEN AS BLUE  ~

ARCS
SEEN AS RED

Fig. 1. Structure of the well-known Benham’s top

)

BLUE FRINGE

RED FRINGE

Fig. 2. Simple top used by Helmholtz to demonstrate
subjective colours. )
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Fig. 3. Benham’s top shown divided into eight segments.

to differences in the retinal action times of the photo-
receptors bringing about the sensations of blueness
and redness, for the time taken for the sensation
of blueness to arise after onset of illumination is
known to be less than that for redness.

As the white area of the top advances into the
black area, light strikes the corresponding part of
the retina but as the sensation of blueness is aroused
more quickly than that of redness, a blue fringe is
seen at the leading edge of the white area. Simi-
larly, a red fringe is seen where the black area ad-
vances into the white area.

Benham’s top is a modified form of Helmholtz’s
top in which the area of the edge is increased by
means of the arcs and, as we should expect, the
blueness extends over the white area between the
arcs, whereas the redness is seen in the arcs them-
selves. These colour effects can be obtained in
monochromatic light provided that the photorecep-
tors which normally evoke the sensations of
blueness and redness have sensitivities extending
over the wavelength being used.

In 1951 I suggested to the B.B.C. that they
might produce colour effects in normal television
transmitters by utilising this principle, and for this
purpose a black ‘and white film was constructed
which, on projection, gave the impression of objects
of different colours against a coloured backgroundf.

A simple technique was developed which utilized
the principle of Benham’s top but which enabled
the colours to be superimposed on drawings. Ben-

+ The B.B.C. did not follow up this suggestion but demonstra-
tions of subjective colour effects by means of tops were given
on American television in 1953,
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ham’s top may be divided into eight segments (Fig.
3). Areas shaded in accordance with these eight
segments are projected successively on to a screen,
but the segment containing the arcs is replaced by
a system of dots, thus increasing the length of the
black-white boundary areas, on which the effect
is to some extent dependent.

The desired colour effect for a particular area is
obtained by shading the area on successive frames
to conform with the code shown in Fig. 4(a). Pro-
jection at the rate of 24 frames per secondi then
gives three complete cycles per second and is accom-
panied with a coarse flicker. In order to decrease
the flicker effect the coding may be modified as in
Fig. 4b). A particular area may also be split up
into sub-areas, giving further decrease in flicker.

The sequence of 8 frames to a cycle may be modi-
fied and 6-, 4- or 3-frame cycles used. With 24
frames per second as used in film projection, a
cycle of 8 frames has been found to be too long,
and one of 4 frames is more effective, although in
this case colour effects are not so pronounced (see
Fig. 5).

By using these techniques it is possible to con-
struct cinematograph films which, on projection,
will appear coloured. Sets of cards are prepared
with the different areas shaded in accordance with
the code for the desired colour effect and these are
photographed in sequence on successive frames of
the film. A similar technique could be used on
photographs of natural objects. In this case the
dot pattern would be replaced by the actual area of
the photograph (which would have to have some
lines or shading added if these were not already
present),

t For television film scanning, of course, this would have to
be increased ‘to 25 frames per second, since the film frame rate
has to be related to the television standards.—ED.

| 2 3 4 5 6 7 8

BLUE

GREEN

YELLOW

RED

BLUE

- GREEN

YELLOW

RED

(b)
Fig. 4. (a) Adaptation of the 8 segments of the top in Fig. 3

to a cycle of 8 successive film frames. A different
sequential pattern is used for each colour, and dots replace
the arcs of Fig. 3. In (b) are modified code patterns
used for reducing flicker.
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Fig. 5. Simplified 4- BLUE
frame coding system

for use -at a film

projection rate of 24 GREEN
frames per second. RED

In television, where a single scanning spot is used
on a cr. tube, a particular area of the screen is
illuminated for only a small fraction of the total
presentation time for each frame. The cumulative
action of the eye largely compensates for this, how-
ever, and it is possible that more effective means
of obtaining colour effects could be devised by
utilizing the fact that the image is traced out by a
small moving illuminated area. Special techniques
could be developed which -would utilize the full
50-c/s scanning rate of the interlacing odd and even
lines, rather than the 25-c/s scanning rate which
would result from using film.

It was reported by the viewers on ITV that a
person was seen wearing a blue tie with white spots.
Although we should rather expect that a blue tie
with black spots should be seen, there is no reason
to doubt that the colours were subjective and were
produced by characteristics of the film approximat-
ing to those described above.

CLUB NEWS

Bexleyheath.—At the October 10th meeting of the
North Kent Radio Society, E. Hasted (G3BHF) will
speak about filter circuits The club meets fortnightly
at 8.0 in the Congregational Hall, opposite Bexleyheath
Clock Tower. Sec.: D. W. Wooderson (G3HKX), 39
Woolwich Road, Bexleyheath, Kent.

Birmingham.—Mullard films “ Mirror in the sky ” and
“The principles of the transistor ” are being shown at
the October 25th meeting of the Slade Radio Society
at 7.30 at the Y.M.C.A. Sec.: C. N. Smart, 110, Wool-
more Road, Erdington.

Bury.—The October meeting of the Bury Radio
Society will be held at 8.0 on the 8th at the George
Hotel, Kay Gardens. “ Matching matters > is the title
of the talk to be given by R. Hammans (G2IG). Sec.:
L. Robinson, 56 Avondale Avenue, Bury,. Lancs.

Dorking.—A film show will be given at the next
meeting of the Dorking and District Radio Society at
745 on October 8th at the Star & Garter Hotel,
adjacent to Dorking North station. Sec.: J. Green-
well (G3AEZ), Wigmore Lodge, Beare Green, Near
Dorking, Surrey.

Reading.—The next meeting of the newly formed
Reading Amateur Radio Club will be held at 7.30 on
September 28th at Palmer Hall, West Street, when
Roland Page (G5TP) will describe and demonstrate “ A
table-top 150-watt transmitter.” Sec.: L. R. Mitchell
(G3BHK), 965 Oxford Road, Reading.

PUBLICATION DATE

Owing to a temporary rearrangement of our printing
schedule the publication date of the November issue
of Wireless World will be advanced to October |5th.
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Miniature Soldering Iron.—Oryx
Electrical Laboratories, Ltd., of 98,
Dominica Road, Worthing, Sussex,
manufacturers of the Oryx sub-minia-
ture soldering iron, are making a
change in their sales policy and invite
inquiries from overseas for exclusive
agencies.

NEW ADDRESSES

Minnesota Mining and Manufac-
turing Co., Ltd., have moved their
offices to a new building, to be
known as 3M House, in Wigmore
ggrzezeg, London, W.1. (Tel.: Hunter

Antiference, Ltd., have opened a
new factory on t‘.he Bicester Road,
Aylesbury, Bucks. (Tel.: Aylesbury
2511), where all sales, scrvice and
ac_ctgunts matters are now being dealt
wi

Anders Electronics, Ltd.,, manu-

facturers of test and measuring
equipment, have transferred their
office to 103, Hampstead Road,

London, N.W.1. (Tel.: Euston 1639.)
The dispatch department and ware-
house remain at 91, Hampstead Road.

Marine Aerials, Ltd., manufac-
turers of the “ Marinette” indoor
television aerial, have moved from
Deptford High Street, to 17a, Clifton
Rise, New Cross, London, S.E.14.
(Tel.: Tideway 3066.)

Electronic Products, of Ruislip,
has been merged with Nesco Pro-
ducts, Ltd., of 149, Stanwell Road,
Ashford, Middlesex (Tel.: Ashford
3555). K. B. Hobday is the manag-
ing director of the combined com-
pany, which will continue to make
Nesco public-address loudspeakers
and is specializing in the automatic
assembly of components on printed
circuit boards.

OCTOBER

LONDON

3rd. ILEE.—Address by T. k.
Goldup (president) at 5.30 at Savoy
Place, W.C.2.

4th.  Television Society.—* Recent
investigations into the operation of
image orthicon camera tubes” by Dr.
R. Theile (Institut fiir Rundfunktechnik,
Nuremberg) at 7.0 at 164 Shaftesbury
Avenue, 2.

15th. Institute of Physics (Electronics
Group).—* In electronic beams ’* by Dr.
D. Meltzie at 5.30 at 47 Belgrave
Square, S.W.1.

15th.  Physical Society (Acoustics
Group).—“ Present state of acoustic
theory as applicd to small rooms ” by J.
Moir at 5.30 in the Physics Department,
Imperial College.

15th, Institution of Post Office Elec-
trical Engineers.—* Thirty years of
radio development in the Post Office ”
by H. G. Beer at 5.0 at the I.E.E., Savoy
Place, W.C.2.

16th. ILEE.—* Some radio aids for
high-speed aircraft” by
McPetrie at 5.30 at Savoy Place, W.C. 2.

16th., Radar Association.—Lecture
at 7.30 at the Anatomy Theatre Uni-
versity College, Gower Street, W.C.1.

17th. Television Society.—Discussion
on servicing modern television receivers
at 7.0 at 164 Shaftesbury Avenue,
W.C.2.

18th. B.S.R.A.—“Plastic deforma-
tion and wear of gramophone records ”
by Dr. D. R. Barlow at 7.15 at the
Royal Society of Arts, John Adam
Street, Adelphi, W.C.2.

23rd. British Kmematograph Society.
—“ Simple techniques in television film
production ” by John Lamont, R. Evans
and W. H. Cheevers (Associated-Re-
diffusion) at 7.30 at the Royal Society
of Arts, John Adam Street, W.C.2.

28th. LE.E. — “Domestic high-
fidelity reproduction” by J. Moir at
5.30 at Savoy Place, W.C.2.

31st. Television Society.—* Perform-
ance of television receiver turret tuners”
by K. H. Smith (Siemens Edison Swan)
% C720 at 164 Shaftesbury Avenue,
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MEETINGS

CHELTENHAM

4th.  Brit.I.R.E.—“ Radio engineer-
ing” by C. T. Lamping at 7.0 at the
iNorr.h Gloucestershire Technical Col-
cge.

GLASGOW

10th.  Brit.L.R.E.—* Reception prob-
lems of Scortish television” by W.
Boyd at 7.0 at the Insutution of En-
gineers and Shipbuilders, 39 Elmbank
Crescent.

25th. Society of Instrument Tech-
nology.—* Computer control of machine
tools ” by A. A. Lodge at 7.15 at the
Scottish Building Centre, 425 Sauchie-
hall Street.

MANCHESTER

3rd. Brit.I.R.E.—*“High-quality sound
equipment” by K. Davin and F. C.
Gibson at 6.30 at Reynolds Hall, Col-
lege of Technology, Sackville Street,

9th. I.LE.E.—Address by K. J. Butler,
chairman of N.W. Radio and Telecom~
munication Group at 6.45 at the En-
gineers’ Club, Albert Square.

NEWCASTLE

21st. ILE.E.—Address by W. Gray,
chairman of N.E. Radio and Measure-
ments Group at 6.15 at King’s College.

SHEFFIELD

9th. Society of Instrument Tech-
nology.—*“ Computers in heavy indus-
uy” by Dr. C. M. Wilson at 7.0 at the
University, St. Georges Square.

WOLVERHAMPTON

9th,  Brit.L.R.E.—* Transistors-—cir-
cuits and applications” by M. D.
Cooper at 7.15 at the Wolverhampton
and Staffordshire Technical College,
Waulfruna Street,

LATE-SEPTEMBER MEETING

27th. R.S.G.B—“Trends in aerial
design for the amateur” by S. Khar-
banda, G2PU, (Labgear) at 6.30 at the
LE.E., Savoy Place, London, W.C.2.

www americanradiohistorv com

new

DYNAMIC

MICROPHONE

THE MICROPHONE ILLUSTRATED
is our new type G7850, a dynamic micro-
phone of outstanding contemporary design.
It 18 finished in bronze black, carries a ring-
locking plug connector and is suitable for
hand and stand use. Owing to its excep-
tonal top response characteristic, it gives
particularly good reproduction of speech
and this, allied to its distinguished looks,
will make it a welcome and handsome
addition to our range of Sound Reproduc-
ing Equipment. (Dimensions: Head diam.
14in.; Overall length 8}in.)

15 gns.

Price:

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

a product of

TRIX ELECTRICAL GOMPANY LTD.

1-5 Maple Place, Tottenham Court Road,

London W. 1
Tel: MUSeum 6817 Gram:: Trixadio Wesdo London
P277
511
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RANDOM RADIATIONS

By ‘*DIALLIST”

Good Going

WITH five transmitters (Croydon,
Lichfield, Winter Hill, Emley Moor
and Black Hill) already at work, the
Glamorgan station due to come into
action before the end of this year,
the Isle of Wight transmitter
scheduled for completion by next
summer and a station in the North
East by the end of 1958, the Inde-
pendent Television Authority can’t
be said to have let the grass grow
under its feet in the comparatively
short time that it has been in exis-
tence. Over 85% of the population
will then be within the L.T.A. ser-
vice areas, The Authority plans that
its programmes should cover almost
the whole of the country within the
next three years. The task wasn’t
an easy one when a beginning was
made, for little or nothing was
known about the propagation of ver-
tically polarized television transmis-
sion in Band III and it was expected
that there would be reception snags
due to such things -as blind spots
and  ghost-producing  reflections.
Actually, the service areas have
mostly proved to be rather larger
than was expected. Some of the
good beyond-the-fringe reception that
has been reported from many places
is undoubtedly due to sunspot pranks
and is not likely to last indefinitely.
But, taking them by and large, all
of the Band III stations are putting
up a good show.

Polarization Pro]blems

AT the time of writing Black Hill’s
test transmissions have been playing
up in the matter of polarization. Out-
side the main service area a strong
horizontally-polarized signal is found
to be coming in some places. I’'m
not really surprised. When I lived
in Hertfordshire some 50 miles from
Wrotham I found quite accidentally
that its transmissions could be very
well received with a vertical dipole.
And, if you remember, I gave some
account in these notes a month or
two ago of the experiences of a Lan-
cashire reader who was regularly re-
ceiving Wrotham and found that it
didn’t seem to matter two hoots
whether the apology for a dipole that
he had made was arranged horizon-~
tally or vertically, I’ve just heard

512

from a reader living in Launceston,
in Cornwall, that before North Hes-
sary Tor came into action on full
power he used frequently to receive
the f.m. transmissions from Wenvoe
and Wrotham by means of his ver-
tical channel-5 television aerial, nor-
mally used for receiving Wenvoe.
Wrotham, as I've remarked before,
seems to hold the B.B.C. record for
long-distance v.hf., reception. A
kind correspondent tells me that
during a recent visit to Germany he
had no difficulty in receiving
Wrotham with a 3-valve Grundig set
using a simple home-made dipole.

Fringe Area TV Sets

I AM glad to see that so many firms
this year are producing fringe-area
TV receivers as counterparts to their
standard sets. A very large number
of the inhabitants of these islands
live just outside the service areas of
both B.B.C. and I.T.A. transmitters.
Such people receive a weak signal,
and one of their most common com-
plaints is that the line scan won’t
stay locked. The reason is, of
course that the sync pulses received
in such areas aren’t of sufficient am-
plitude to hold the ordinary sync
separator-differentiating circuit-osc-
illator line scan to its correct fre-
quency. Various forms of fly-wheel
sync have been introduced, and these
can be a very great help.

trouble, though, about many of them
is that they mean extra valves and
bits and pieces, and so add consider-
ably to the cost of the sets.

The Synchroguide System

One method of keeping the line
timebase running at exactly the right
speed greatly takes my fancy. This is
the synchroguide, which was origin-
ally developed in the U.S.A. and is
now being used to a considerable
extent in this country. Only two
triodes are needed, and these can be
in the form of a double triode. The
first is the control valve, to whose
cathode are applied negative-going
sync pulses. This valve is biased
back so far that only the tips of the
pulses make it conductive. Valve
number two is a blocking oscillator.
The positive-going pips of its grid-
voltage waveform are applied to the
grid of the control valve. When the
timebase speed is correct these pips
coincide with the leading edges of the
sync pulses. Anode current then
flows, and both its amplitude and
duration are conditioned by the phase
relationship of the sync pulse and the
pip. From this current is derived a
voltage which is applied to the grid
of the blockxng ‘oscillator. Should it
be runmng too slowly the pip is late
in arriving at the cathode of the con-
trol valve; anode current flows for a

ASSOCIATED

ILIFFE

TECHNICAL BOORS

M.LE.E. 4th Edition
and R. A. Hilbourne, B.Sc.
9th Edition
of Wireless World
M.I.LE.E, 6th Edition
ELECTRONIC COMPUTERS
Edited by T. E. Ivall ...

by Wireless World .

ABACS OR NOMOGRAMS: A. Giet.
French by H. D. Phippen and J. W. Head .
TELEVISION RECEIVING EOUIPMENT W T Cocklng,
TRANSISTOR A.F. AMPLIFIERS D D. Jones M Sc D.IL C.
WIRELESS SERVICING MANUAL W T Cockmg, M LE. E
SECOND THOUGHTS ON RADIO THEORY “Cathode Ray ”

RADIO LABORATORY HANDBOOK M. G Scroggle, B Sc .

GUIDE TO BROADCASTING STATIONS 1957 58 Complled
BASIC MATHEMATICS FOR RADIO AND ELECTRONICS

F. M. Colebrook, B.Sc., D.I.C., A.C.G.1.
larged by J. W. Head, M.A.(Cantab.).

A complete list of books is available on application

ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.l

The longer period and the biasing pulse
“WIRELESS WORLD” PUBLICATIONS
Net By
Price Post
Translated from the -
35/- 36/-
30/- 31/9
21/ 21/10
17/6 18/8
25/~ 26/4
25/- 26/9
Prmmples and Applicatxons
25/-  26/-
2/6 2/5
Revised and en-
3rd Edition .. 17/6 18/6
Obtainable from all leading booksellers or from
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AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD * LONDON - S.W.1
Telephone: ViCtoria 3404 (9 lines)

A Grood

SN ...

I t is a good sign when such
an old-established firm as
AVO Ltd. adopt such advan-
ced techmiques as those in
practice in their new dust-
free air-conditioned zone.

It is under these ideal
conditions of scrupulous
cleanliness and controlled
temperature and humidity
that the world-famous
instruments bearing the
“AVO” sign are assembled,
calibrated and tested.

To users of instruments,
“AVO” is a good sign...a
sign of dependability. To
users of electrical appli-
ances, “AVO >’ is a sign of
the competence and discern-
ment they look for in the
manufacture of a product
and in those who service it.

To the
whole
world

is a good sign.
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‘packaged’ power

saves design time | S AR
and effort

Performance figures unaffected by capacity 0 ea Y ! 2l 0 f
loading on the H.T. ourpur. omplete eliable Powe pp b
A COMPLETE e ——
RANGE OF SELF-
CONTAINED UNITS
ovaneo vt | GRS 156 | AS 619 | AS 516 | AS 517 | AS 515 | AS 615 | AS 616
INTQ YOUR PROJECT
— =
+150V to +250V or +250V or 4250V or =250V or =250V or
VOUTNGENN Kx1a0 £ 180V £300V +300V +300V =300V +300V
0-150ma or
CURRENT 0-40ma 0-200ma 0-50ma 10-100ma | 50-200ma at 250V. 0-500ma 0-1a
100-200ma at 300V.
6.3V 4A C.T. 6.3V4A CT. 6.3V4ACT.
A.C. OUTPUTS 5-1"3‘3,’*. ﬁ'T' 6.3V4ACT. g§¥ ?ﬁ L 6.3V 2A C.T. 63V4ACT. ::gz_gﬁ g;: 6.3V [0A C.T.
i 6.3V IACT. ) 6.3V IA 6.3V A
D.C. SOURCE IMPEDANCE <20 <iQ <1 <IQ <iQ <iQ <I1Q
STABILISATION . . D g . .
FACTOR BETTER THAN 400:1 400:1 400:1 400:1 300:1 400:1 400:1
A <20 <20 <0.25Q <0.250 <050 <054 <05Q
LR LIRS <350V <300uV <250uV <3001V <Iimv <3004V <3001V
97" x 65" 10" x 107 95" x63" B XTY 91" X 93" 19" % 121" 197 x 19"
DIMENSIONS X 63 high X B1%” high X 63" high X 84" high X 63" high x 104" high X 103" high
WEIGHT 144 ibs 21} 1bs 144 1bs 20¢ ibs 214 1bs 80 Ibs approx 150 lbs
From this complete range of regulated power These robustly made units are giving excellent
supply sub-units you can choose, ready-made, service in many forms of electronic equipments,
the right power source for your prototype or computers, simulators, industrial controls, etc.
production equipments. Why waste design time Educational and servicing establishments find
and effort on a part of the problem which we them most useful as bench instruments because
have already thoroughly covered for you? of their compactness.
- o =B - T~ Notable features are
7 - ~ \
.9 ~ J LONG TERM RELIABILITY

Y% LOW SOURCE IMPEDANCE

! - ~ |
\ 7 ~ ,
7 8 N N Y% VERY LOW RIPPLE AND NOISE CONTENT
| R Y GOOD STABILISATION RATIO
A= AVA | Y% LOW COST. DELIVERY EX STOCK
/ N P \
} T~ -7 / Power Supply Sub-units
\ = ~ ~ =] /9 PP y

- _ - — -

THE SOLARTRON ELECTRONIC GROUP LTD e THAMES DITTON e SURREY e ENGLAND
Telephone - EMBerbrook 5522 o Cables: Solariron, Thames Ditton
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Close tolerance characteristics

Close tolerances of standing current, slope, baianqe and
cut-off add to équipment reliability and life.

Low impedance

High anode current at zero bias and low anode voltage
provide high speed capabilities.

High slope — controlled cut-off

A high slope of 12.56 mAJ/V and a short grid base ensure
small drive requirements.

Low cross capacitances

Sections are physically screened, thus materially reducing
cross capacitances and permitting sections to be used
independently.

The employment of a frame grid construction in this valve is
largely responsible for its outstanding characteristics. This also
enables a good noise factor to be achieved in r.f. or i.f. input
applications thus making the ESSCC suitable for use in Radar,
Communications, Television Studio Equipment, etc.

Further technical information concerning the E88CC is
available on request.

E88CC

a new
high speed
Double

Triode for-

computing,
switching
and scaling

ABRIDGED DATA

Vh = 6.3V |h = 300mA
Computer operation

Va(b) 150V
Vg (la = 1001A) —~7.0£1.5v
Vg (la == 5.0uA) — 15V
Vg difference

(Vg ~Vg” at ia = |001A) <—2.0V
Cascode amplifier
Vb 100V
Vg(b) +9.0v
Rk 680 ohms.
fa i5+0.8mA
gm 10.5 to 15 mAJV
Noise factor (f = 200Mc/s) 4.6dB
Req (r.f.) 300 ohms.
Base B9A

v
Mullard Limited, Mullard House,
Torrington Place, London, W.C.1

@ MVT 323a
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series 3

P.O. 3000 RELAY

This Relay is the well known P.O. 3000 Relay and can be supplied with
coils wound for standard voltages up to 250 volts D.C.
Contact assemblies are available up to six pole changeover and alterna-

tive rivets can be supplied to suit varying duties. The Series 305 Relay
can be slugged for make or break action and coils can be vacuum impreg-
nated for tropical and humid conditions.

Mﬂg@jm@@@ Devices

AlD, & A.R.B. approved. & T D

MAGNETIC DEVICES LTD. EXNING ROAD, NEWMARKET, SUFFOLK
Telephone : Newmarket 3181/2/3 Telegrams : MAGNETIC, Newmarket
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ACCURACY in the manufacture of components for Garrard

record playing equipment is essential, and to ensure that the high stand-

.

.

,%//////////%/%//////////%%%////////////%///////////////////

N

ards are maintained, strict inspection is applied at all stages of manufacture.

The gauge illustrated above checks the concentricity of motor pulleys to an
inspections carried out on components produced by the Garrard factory.

accuracy of one ten-thousandth of an inch. This is only one of the many
One more reason why Garrard units are the finest in the world.

Why ;\&Ké is best” series No7

Micro Gauging

-
-

OCTOBER, 1957

© WILTS

PERFECTION

AUDIO

&

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON
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Announcing THE N E W

<{{> L.F. PHASE METER
TYPE 206

THE Airmec L.F. Phase Meter Type 206
has been designed to enable measure-

e O O AT e o

ments of gain and phase-shift to be made |
on any four-terminal network operating

in the frequency range 20 c/s-100 kcs.

Phase is indicated directly on a.six inch

meter having four scales and the gain or

loss values are indicated by the difference

’vQ&

between two attenuator settings.
Frequency Range: 20 cfs to 100 ke/s.
Accuracy: +2° from 100 ¢/s to 20 kc/s.
+5° at other frequencies.
Input: ImVtolV
Difference in Input Level: Up to 60 db.
Input Impedance: 2 M ohms.
Attenuators: Calibrated 50 db step and 10 db slidewire attenuators with

an accuracy of 4+ 0.2 db for each 10 db.

Display: 6 inch meter calibrated in four ranges
0° to 360°; —90° to -+-90°
—180° to +180°; 4-90° to +270°.

Full details of this or any-other Airmec instrument will be forwarded gladly upon request.

Al RMEC HIGH WYCOMBE  BUCKS. ENGLAND

T E D Telephone : High Wycombe 2060 Cables : Airmec High Wycombe

——
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A.T.E. single-channel radio telephone equipment takes
over where landlines are impracticable or uneconomic.
Providing communication services over relatively short
distances—normally between points within optical range
—V.H.F. Radio telephones have many applications,
including fixed point to point communication for indus-
trial, mining and agricultural purposes, and portable
equipment for transport.

4

‘f !':F i g,
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Sy, il
ME};_

The equipment may be mains or battery driven,
fixed or portable.

A range of equipment is available with the
following characteristics.

% Frequency or amplitude modulation

% Frequency bands 156-184 Mc/s or 54-87 Mc/s
% Transmitted power 0.6 W-10 W

AUTOMATIC TELEPHONE AND ELECTRIC COMPANY LIMITED

STROWGER HOUSE . ARUNDEL STREET . LONDON .w.C.2. Telephone: TEMple Bar 4506
Telegrams : Strowger Estrand London. STROWGER WORKS, LIVERPOOL, 1.) AT g4l
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. EMITAPE

. HI=FI MAGNETIC

»

- REGORDING TAPE

_ FOR ALL
+ TAPE RECORDERS

E.M.I. SALES & SERVICE LTD
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GENERAL
PURPOSE

LONG PLAY

50% increased

® playing time

HAYES - MIDDLESEX - ENGLAND AS SHOWN AT THE RADIO SHOW

ESI4IA
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FREQUENCY MEASURING
EQUIPMENT, TYPE TSA3

Transistorized throughout.

TIME measurement from 0-:0001 of a second
to 11} days.

FREQUENMCY measurement from 01 of a
cycle to 50 kc/s.

PERIOD measurement from 0.00001 of a
cycle to 100 c/s.

5 digit display.

Digital time base.

Accuracy better than  0:0059%,.

Self checking on 5 frequencies.

Variable display time from 05 seconds to
5 seconds or infinite.

Sine, square or pulse inputs.

Standard output frequencies at 0:l c/s, | c/s,
10 ¢/s, 100 c/fs, } kcfs, and 10 kc/s.

Portable - weighs only 27)%Ibs. and measures
14%" x T%" x 114"

Low power consumption - only 2W at 12V.

Price: £275 Os. 0d.

WIRELESS WORLD

|

Time Measure

MILLISECOND STOPCLOCK
TYPE TSA4

Transistorized throughout.

TIME measurement from 0.000( of a second
to 27-8 hours.
Digital counting.

Measures virtually any contact or pulse
interval time within the range stated from
common or independent sources.

Accuracy better than ¥ 0-005%,.
Indicated time read direct in seconds from

the cyclometer counter, four decimal places
from the meters.

Portable - weighs only 19 Ibs. and measures
13" x 9" xTY%".

Low power consumption - only IW at 12V.~
Removable lid protects front panel and
meters when in transit.

Price: £I155 0s. 0d.

Both types of equipment are constructed from Venner
plug-in stages and are therefore inherently reliable.

Write for descriptive literature

ELEGTRONIGS LTD.

ENNE

Kingston By-Pass,

Assocrated Companies :

New Maliden,

Venner

Surrey.
Limited

MALden 2442

Limited

Telephone :

Venner Accumulators

OCTOBER, 1957
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Mullard
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MULLARD HOUSE
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tunable magnetrons

These tunable X-band medium power magnetrons, developed
by Mullard and produced in the new microwave valve factory,
represent an important contribution to the field of microwave
valves. They are particularly suited for use in microwave test
equipment where c.w. power levels of a few watts are required.

Tunable X-band magnetron with waveguide output. The valve
delivers a c.w. output of 5 to 10 watts over a 450Mc/s band centred
on 9375Mc/s. Tuning is by single-knob control, and has a total range
of 80oMc/s, including the 450Mc/s band centred on 9375Mc/s.

This is a similar valve intended for pulsed applications. It will
deliver peak powers in excess of 20 watts over the 450Mc/s band at
duty cycles up to o.05.

] 7 A TSR
w i P
Experi al samples are available of another c.w. Mul ard
magnetron which gives a power output of several
watts over the frequancy range 5850 to 7300Mc/s. 5
COMMUNICATIONS-AND

TORRINGTOM FLACE * LONDON W.C.l

@VTS”!
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QUARTZ
CRYSTALS

&L6C.

From
200 cycles/sec.
to

90 Mcy/sec.

For long term stability and
unfailing activity, G.E.C.
Quartz Crystal Units provide
the basis for reliable

communications systems.

A complete range of units to
meet D.E.F. 5271 and
R.C.L. 271 Inter Services
styles can be supplied.

SALFORD ELECTRICALINSTRUMENTS L
(COMPONEERES GROUP)
TIMES MILL - HEYWOOD%LANCASH]RE Tel :
London Sales Office ¥ Temple Bar 4669 =
A SUBSIDIARY OF THE GENERAE ELEGCTRIC €O, LTD. OF ENGLAND

TED
HEWeud 6868

il

fln
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A NEW APPROACH...
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OUTPUT YOLTAGE

The Sperry size 15 Variable Linear Transformer gives two output
voltages whose amplitudes vary linearly with shaft rotation. It consists
of a rotor with two windings at right angles which rotates in a stator
having a single winding. If the Synchro is connected as shown, the
voltages VR, R, and VR, __R, vary linearly as shown in the
accompanying graphs.

SUPPLY : — The unit is designed to work with a 1000 c.p.s. 10-volt
signal applied to the stator, but will work at other frequencies including
400 and 50 c.p.s. with suitable adjustment of the signal level.

TRANSFORMATION RATIO: — The rotor output voltage, when
the stator is excited at 10 volts 1,000 ¢.p.s., is arranged to rise to 5 volts
when the rotor is displaced 45° from a null position. This transforma-
tion ratio of 2:1 varies + 0.2 per cent between the windings in any
one model and + 0.5 per cent between models.

NULL SPACINGS: —@ = 90° + 4"

LINEARITY: — The rotor output voltage rises linearly from
the null position
§=%£04% @ —60° displacement
§=405% 60°—75° displacement
Expressed as a percentage of the output
voltage at 60°.

Linear Synchros offer a new approach to a wide range of computing
problems and may also be used for position control and signal
modulation.

OUTPUT VOLTAG E_L_/

1
/

TRUE LINEAR

VOLTAGE

!
#
A

oy
/

- N

~
/STATOR ROTOR™, N

S.o—/]
/

Ry R,

Advice on their application to your problem is available

SPERRY SYNCHROS

SPERRY GYROSCOPE COMPANY LIMITED, GREAT WEST ROAD, BRENTFORD, MIDDLESEX. Telephone: EALing 6771
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COSSOR RADAR

C.R. 21 is a new high-power surveillance radar, It is avail-
able either complete and self-contained in mobile form as
illustrated above or as a series of units readily installed
in a building,

The large reflector provides a narrow beam-width that
assists in giving a high definition display. In the vertical
plane, coverage is obtained through 45° without beam
switching or tilting.

sible.

desired.

Either single or twin channel
installations are available.

Accessibility : The mag-
netron, like all major
units, is readily acces-

Each electronic chassis
is serviced from the
JSront—whilst operating if

OCTOBER, 1957

Unwanted permanent echoes can be cancelled by means
of the latest type of Moving Target Indication circuits.
Rain responses can be eliminated by circular polarisa-
tion.

Modern aircraft speeds and heights, together with
mounting traffic densities are constantly increasing the
demands on radar performance. C.R. 21 is well aligned
to the present and future requirements of the jet age.

COSSOR RADAR & ELECTRONICS LIMITED

Orne of the Cossor Group of Companies

COSSOR HOUSE

Telegrams; Cossor, Norphone, London

HIGHBURY GROVE - LONDON, N.5

Telephone: CANonbury 1234 (33 lines)

Cables: Cossor, London
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PERFORMANCE ASSURANCE WITH
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AN INSTRUMENT RANGE
IN KIT FORM

Q. Why has Cossor Instruments decided
upon this innovation ?

A. To make available a range of first-class
measuring instruments at a considerable
saving in cost to the Buyer.

Q. Are Kit instruments inferior in perform-
ance to their Factory-built equivalents ?

A. Certainly not. If assembled and wired
exactly in accordance with the Manual
of Instructions.

Q. A certain skill must, surely, be required
to build these instruments ?

A. None beyond the ability to use a small
soldering iron.

Q. How can a performance specification be
maintained without setting up test equip-
ment ?

A. Largely by the use of PRINTED CIR-

CUITS which allow no interference with
the layout of critical parts of the circuit.

Q. How many Kit instruments are at present

available ?
Model 1071K Double Beam Kit Oscilloscope A. Three. Two Oscilloscopes, a Single-
List Price £57.10.0 Beam and a Double-Beam, and a Valve

Voltmeter. Others will follow shortly.

Q. Could I have more information on these
interesting instruments ?

A. With the greatest of pleasure. Just write
to:

‘_“\_'__'______

COSSOR insTRUMENTS LIMITED

The Instrument Company of the Cossor Group

COSSOR HOUSE . HIGHBURY GROVE . LONDON, N.5

Telephone : CANonbury 1234 (33 lines) Telegrams : Cossor, Norphone, London Cables : Cossor, London
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The fruits of TRUVOX Deveo

L s "

neasanenne

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 music.
Designed and developed in our own laboratories
by & 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 R1 Recorder. The available
accessories provide almost limitless
applications for this truly high-
fidelity equipment.

Detailed literature available on request from

TRUVOX LIMITED
Sales Office: 15, Lyon Road, Harrow, Middlesex. Tel: Harrow 9282
Service & Technical Dept : 328 Station Rd., Harrow, Middlesex. Tel.: Harrow 4455
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Murray’s (High Wycombe) Limited

department
store
locates staff
in seconds

There are no flashing lights, distracting bells,
buzzers or loudspeakers in this modern 5
storey department store, opened this year by
Murray’s, High Wycombe, Ltd. because
internal communication is handled by the
Multitone  Personal Call staff location
system. Senior members of the staff carry
light pocket receivers, only 5 in. long and
1 in. diameter. To call anyone carrying a
receiver, anywhere in the building, the
switchboard operator sends out a signal
which affects only that particular receiver.
A direct spoken message can follow if required.

A complete installation of this type, with
up to 50 receivers can be installed on easy
rental terms, inclusive of maintenance, or
low outright purchase price. This personal
call system could save time and trouble in
your building. Write and we'll send you
details.

mu"itﬂnﬂ personcl COH STAFF LOCATION SYSTEM

Multitone Electric Company Ltd., 12-20 Underwood Street, London, N.1.,  Tel: Clerkenwell 8022

17
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IHEE-AIT -

A revolutionary miniature ceramic
record player cartridge with two
sapphire tips.

POWER POINT is a proved sales success—over POWER POINT is so easy to handle and so quick )

3,000,000 have already been sold abroad! to replace—it solves your stylus replacement prob- o i
lems! A

POWER POINT can be fitted to all popular pick- ~ POWER POINT gives higher fidelity, longer life,

up arms. and reduces record wear to a minimum,

OVER 3,000 000 /JHH-FIHIF
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£1,000 IN PRIZES!

A EUROPEAN TOUR

FOR WINNING
Wholesalers and Retailers !

T.V. Sets, Radios and Record Players
for your customers!

You can profit from
POWER POINT!

FOR FULL DETAILS

write to:—E. V. LIMITED,
Camp Bird House,

Dover Street, London, W.1.

Telephone: Hyde Park 8292.

GRS SRR TR N A TR

POWER POINT is backed by attrac-

tive display material and a carefully
planned advertising campaign.

POWER POINT is a *“must” for

anyone with a record player !

\ARE ALREADY IN USE ABROAD

L X
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An entirely new Record Changer
having the unique feature that records of
any dimension from 6in. to 12in. can be
loaded and automatically played.

The ‘‘ Challenger ** has four speeds—
162; 33L; 45 and 78 r.p.m.—and also has
manual control. It incorporates all the
best features of the previous series of
Collaro Record Changers, including the
choice of the various ** Studio ”* Crystal
and Ceramic Cartridges, and is available
In a selection of standard colour finishes.

: =
;-HE WORLp TURNS

RC 456 4-SPEED RECORD CHANGER.
This well-proven Record Changer, which
has sold in countless thousands throughout
the world, is also available.

GRAMOPHONE UNITS. The AC 4/564—
a reliable and moderately priced 4-speed
Gramophone Unit which incorporates an
automatic stop and can be fitted with
any of the Studio Turnover Crystal
Cartridges.

—

COLLARO LTD., RIPPLE WORKS, BY-PASS ROAD, BARKING, ESSEX.

Telepheone: Rippleway 5533-Telex 8748.

Telegrams: Korllaro-Telex-Barking.

Makers of Record Changers, Gramophone Units, Pick-ups, Electric Motors, etc.

OcroBER, 1957
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BREAKDOWN TESTER MODEL RM 215E

Output Voltage: o to 10,000V D.C. 5§ mA. Max.
and oto §,000 V A.C. 10 mA. Max.

Available
for

[mmediate

Delive ry

——————— ey

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 6oo Volts in § ranges.
Leakage Current : 0/500 uA, 0/§ mA, o/somA.

MODEL CB 154D
Polarising Voltage : 0 to 8co Volts in 5§ ranges.
Leakage Current: 6/ 50 uA, ofsoo uA, ofs mA.
Other details as CB 154C.

MEGOHMMETER
MODEL RM 175 — uALZ MK I

Resistance Range: 0.9 Megohm to
10,000,000 Megohms.

Test Pressure: Continuously variable from 10 to
1,000 V D.C.

S —

Ask for demonstration

BRITISH
PHYSICAL
LABORATORIES

RADLETT - HERTS

ENGLAND

TELEPHONE - RADLETT 5674
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. . . a nmew hattery-operated constant speed miniature motor

Can-lintes

Manufacturers are invited to write or tele-
phone for full information on this governor
controlled constant speed motor.  Only
slightly larger than a match-box, the Staar-
Kinder Motor presents a noiseless power
unit of extremely low current consumption.

The

The standard unit is for 6v. operation,
but the motor can be supplied for
usage at other voltages up tQ 12v.

The Staar-Kinder Motor is available only to
manufacturers.

/.

—s Staar FElectromies Ltd.,

./ Ormond House, 26/27, Boswell Street, London, W.C.
Telephone: CHAncery 8953-4-5-6 Telegrams: Asterisk, London

~*°Little Staar™

. . . battery operated player
for simgle 435 r.p.m. records

Y Size of unit base-
board only 71" x 6°.

Y Weight only |5}ozs.

YPowered by 5Staar-Kinder
motor. Operating voltage
év,, current consumption as
low as 27 mA while playing.

Yldeal as the nucleus of a
midget player, and amplifier
of extreme portability.

The pickup of the Little Staar
is fitted with a robust ceramic
element transducer with two
1 mm. radius sapphire styli
suitable for use in all climatic
conditions. The cartridge can
be withdrawn and replaced in a
matter of seconds. The Staar-
Kinder Motor incorporates a
centrifugal governor to ensure
constant turntable speed within A dual purpose turntable centre is available which
2%, whatever the applied voltage allows for playing small or large centre-hole records.
between 7.5v. and 4.5v.

—— . Staar Electromnies Ltd.,
fo‘l"‘flu?lb:l.- t';o":'llnl-ﬂ‘at:':l"‘tl'l only—write ) Ormond House, 26/27 Boswell Street, London, W.C.|
Telephones: CHAncery 8953-4-5-6, Telegrams: Asterisk, London
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Quality Approval
ONLY STEATITE & PORCELAIN & SR
NICKEL METALLISING HAS THE A _ . .

FULL JOINT SERVICE
METALLISED

QUALITY APPROVAL

(Cert. No. 980. Issue 2)

BUSHES

Approved:
Humidity class H.l.
Temp. category 40/100

Samples sent
on request

Please write for Catalogue No. 47

STEATITE & PORCELAIN PRODUCTS LTD.

STOURPORT ON SEVERN, WORCS ° Telephone: Stourport 2271 Telegrams: Steatain, Stourport.

5.P.502
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TELONIC SWEEP and
MARKER GENERATORS 0-2400 mc

Hundreds of standard models—send for catalogue
Telonic VHF Sweep Generators—‘*Standard of the TV Mfg. Industry"”

This 13-position sweep generator uses a separate crystal on each
channel to produce 2 pulse markers, one on the video and one
on the audio carrier frequencies. A special circuit forms pulses
with much greater accuracy and stability than the usual multi-
vibrator method.

Special features of this compact VHF-TV sweep and marker genera-
tor are: electronic sweep, 25 mc. sweep width; hi-level, flac
output; special crystal-controlled pulse markers; remable sweep
: and marker sub-chassis; frequency f<:entr}ingk control, sweep
R H ] | width control; and a monitor output for checking performance
sPec'ﬁcatlons Model SV-5 of the inscrum;ent and for making VSYWR measurements.

RANGE 12 Channels and IF. ul o ) N

- ual attenuators permit instantaneous comparison ©f unit under
SWEEP WIDTH Approx. 25 mc. adj. test to a standard unit by use of an electronic switch and also
OUTPUT 1 yol¢ into 75 ohms. permit production set-ups involving permanent connection to an

IF input without disconnecting the RF input.

IMPEDANCE 75 ohms.

FLATNESS 5% over each channel. 10% overall. An extra marker can be supplied on the LF. channel at extra
10N Atten. %1 20, 20, 10,6, 3 db.} Plus vernier eost

ATTENT o Atten. $2 20, 20, 10, 6, 3 db. f atten. 0-10 db. .

MARKERS Pulse type on video and audio carriers. SV.5 —American standards.

SIZE 107 x 127 x 94" SV.5F—Frequency and power may be specified to meet other

requirements.
{One 75 to 300 ohm balun is supplied—extra baluns are available.)

TELONIC INDUSTRIES INC., Beech Grove, Indiana, US.A.

Export Dept, Sylvan Ginsbury Ltd.
8, WEST 40th STREET, NEW YORK 8, N.Y., US.A. 2, RUE BARTHOLONI, GENEVA, SWITZERLAND.

PRECISION INSTRUMENTS BY GERTSCH
|

Rotary RatioTran*

Sealed, shaft driven precision AC voltage
divider in 100-turn and 1,000-turn units.
Terminal linearity as good as 0.005% and
resolution as good as 0.0005%.

PT-5 Standard RatioTran*

Precision AC voltage divider available
rack-mounted or portable. Terminal
linearity 0.001%. Resolution 0.00005%.
12 other models available.

FM-3 Frequency Meter

Portable direct reading meter measures
| to 1,000 mc., generates 20 to 1,000 mc.
Accuracy $+0.001%. Also available with
external power supply and rack-mounted.

E——— - Export Dept.
é}/’lﬁg‘gj , SYLVAN GINSBURY LTD_
PRODUCTS, ING. 8 West 40!::??31?.2% Yorks,

3211 SOUTH LA CIENEGA BLVD. 2 rue *g;';thzg'flgj;dGenm-
LOS ANGELES 16, CALIFORNIA

Complete specifications are available on request *Trade mark
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DC pV

AMPLIFIER

-

SPECIFICATIONS
@ 12 uv equivalent input drift

i nn!rr FREE

The KIN TEL MODEL 11l am-
plifier provides the lowest drift of
any commercially available broad-
band d-¢ amplifier. The unique cir-
cuit incorporates KIN TEL’s proven
chopper amplifier system to provide
unsurpassed dynamic performance—
unaffected by load or gam changes.
Available in a sing} bi or
asix-amplifier rack-mountable module
only 19in. wide, the Model (11 is
ideal for data reduction facilities, or
as a strain gauge amplifier, recorder
driven amplifier, or general purpose
laboratory amplifier

THE ONE

25

UNIVERSAL METER

microvolts to kilovolts

Write for literature or demonstration.

This new microvolt-am-
meter-amplifier will meas-
ure as little as 10uv or
10uua with accuracy. It
may also be used as a DC
amplifier with up to 80 db
gain and only {Ouv drifc.
A zero-centre mirrored
scale provides instant polar-
ity indication. Utilization
of KIN TEL'S chopper
stabilized circuit provides
versatility, accuracy, and
s+ability that is unobtain-
able with conventional
VTVM’s. The Model 203
is the ideal general pur-
pose laboratory meter,
production test set, or
null meter.

SPECIFICATIONS
® 100 uv to 1,000 v fs,

® Integral power supply ® 100 uua to 100 ma fs.

® 35V, 440 ma output ® 25 ranges.

® 100,000 input impedance @ 100 megohms input impedance.
® 0 to 1,000 gain in ten steps . E L ® 80 db gain as amplifier.

® 1% gain accuracy @ 10 uv equivalent input drift

® 5 uv peak equivalent input noise ® | voit output into k.

® Price (Single) Amplifier $550. ® Price $550.

(KAY LAB)

5725 KEARNY VILLA ROAD, SAN DIEGO ||,
EXPORT DEPT., SYLVAN GINSBURY LTD., 8, West 40th Street, New York 8, N.Y., U.S.A.

CALIFORNIA

2, rue Bartholoni, Geneva, Switzerland.

ENERGY FROM THE SUN FOR ONLY 7c¢ PER MILLIWATT OF POWER
WITH THE EXCLUSIVE Hoffman SILICON SOLAR CELLS

Hoffman Silicon Solar Cells will convert sunshine to electrical energy at amazingly
low cost. This cheap power creates big sales advantages. When sunshine is not
available they may be energized effectively by the light of household type lamps.

Solar Cells in various sizes
and power outputs can be
connected in series or
paraliel to obtain any
combination of voltage and
current.

Small DC motors may be operated with as few as two Silicon
Solar Cells in series. Our engineers will work with you to insure
the success of your projects.

Technical data is available upon request.

:Fl'n d Il semiconductor Division

of MANUFACTURERS OF:

l‘"crf‘Fm a N Electronics Corporation

formerly National Semiconductor Products

silicon junction diodes
zener reference elements
medium and high power
rectifiers

930 Pitner Avenue, Evanston, lllinois

EXPI]RT nEPT..SYLVAN GINSBURY lTD.,Westthtreet New York 8, N.Y., U.S.A. 2 rue Bartholoni, Geneva, Switzerland
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= ek Where airborne application of instrumentation
Isolator A" with some damping, but . ol @ 3
snubbing at resonance(15¢.p.5.). Metal is concetned, it is all too easy to find “progress
to metal impact. Transmitted acceler- . 5 q
ation. approz. 12g. for sinusoidal input  has tesulted in the substitution of one element
0.026”. ontaing transi- .
e{.gs as high 5?%’%’500 P. s fra “ of chance, not necessatily 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 2 major component of the offending

: vibration happens to be at the resonant frequency

of the isolator employed, danger is increased by the

isolator itsclf.
e

To keep the resonant frequency of the isolator

low is not a complete answer. In fact there is, as
yet, #o complete answer. But by far the nearest
approach is today provided by “BARRYMOUNT”
Isolators, the principle of which is the
complementary performance of non-linear

- springing and air-damping. Even at resonance

Isolator “B'' with little damping, but with ¢ 44 i

H‘sbber b’)‘ﬁﬁ?h&} foHEL s,tmk fét resonance BARRYMOUNT” Isolators offer quite
C.D.S. gh frequency transients reduce i i

but transmitted acceleration still approx. 12 g. sp ectacular freedom from Vlbratlon’ as the

for same 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 gy e

BARRY MOUNT

FROM BARpy conrroLs INC-OF DS

“BARR.YMO%NT“ Isolator Nan-linear,
air
(8 c.p.s.). Transmitted acceleration far
sllghtly increased input (+0.030

62 g. Note sinuscidal waveform af
eauxpment

“BARRYMOUNT”’ and “BARRY B MOUNT” are Registered Trade Marks
CEMENTATION (MUFFELITE) LTD. 20 ALBERT EMBANKMENT,
LONDON, S.E. 1X TELEPHONE RELIANCE 6556
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oy

R120 and R130 laminated
series.

FERRANTI

The new range of Ferranti Resin Cast T;ansformers and
Chokes has been named after this famous Scottish

landmark which represented a remarkable advance in
engineering design when it was constructed over 60 years
ago, To-day, the new techniques in manufacture and
construction of ‘C' Core Transformers have enabled
Ferranti Ltd. to make a significant contribution to
Electronic Engineering.

The Forth series components will have particular appeal
to designers of airborne equipment since savings in weight
and volume of up-to one-third can be achieved over the
resin cast and oil-filled units now available, Moreover, the
quality requirements of the Joint Service Specification
RCS.214 are met in every respect. Please write for a
catalogue which gives full rating information,

s

FERRANTI LTD * FERRY ROAD - EDINBURGH 3

ES/TH
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FOR TIMER SIMPLIGITY
AND AGCURACY

ZEB08U

TRIGGER TUBE

N
N
y

7

(a7
o 1SmA, 280V
Rectifier

wm\&\\\\\\\\\&\\\\x\\\“\\\&

MAINS INPUT
A.C. 200 to 250 V £ 10%

8 uF
3sov D.C.

e e

§\\\\\

The Z80o3U trigger tube can be used for a variety
of timer, voltage control and general relay appli-
cations. It has an extremely stable trigger voltage
over a wvery long operating life and offers the
advantages of all Mullard cold cathode tubes—no
supply no waiting for
“warming up> and good mechanical strength.

heater requirements,

(O

2000 N Retay
(G.P.O. 3000)

2

[Mullard] ;
e

(A

MULLARD LIMITED, MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1

‘W

=3
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Typical of the applications

of the Z803U is the simple
interval timer described here
which can cover the range
between 5 seconds and

10 minutes. It may be
operated direct from any

a.c. mains supply

between 200 and 250 volts.
To start a timing sequence the
mains supply is switched on
(S1). The d.c. voltage at point A
will then rise, in about

100 milliseconds, to

between 184 and 282 volts,
the actual level depending on
the value of the local mains
voltage. The timer

capacitor CT will start to
charge up through RT,

the timer resistor.

When the voltage on CT
reaches the critical trigger
voltage of the Z8o3U

the tube will fire, pulling in
the relay, partially
discharging the 8 microfarad
smoothing capacitor, and
lowering the voltage at A.
The relay will self lock

on contact RL1 thus
extinguishing the Z803U,
and the relay current will then
be limited by the 6.8 kQ
series resistor. Contact RLz2,
which should make after RL1,
re-sets the timer capacitor

to zero volts.

However, the relay drops out
only when S1 is opened. A
new sequence can then be
started on reclosing SI.

The 100 kQ preset
potentiometer allows the
timing circuit voltage to be set
up so as to compensate both
for component tolerances and
for the value of the local
supply voltage. The pre-firing
voltage at point B will be
about 170 volts.

The values of RT and CT
will be set by the required
time interval T’, and can be
determined from the fact that
T = 1.6 RT.CT.

RT should be a high stability
resistor, while CT must be a
capacitor, with a small power
factor, e.g., a paper or plastic
film capacitor. All other
components are of + 10%
tolerance.

O MVT 310
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(0SSOR

Instruments Ltd

BRIEF DETAILS OF THE COSSOR RANGE
OF OSCILLOSCOPES AND OSCILLOGRAPHS
TOGETHER WITH ANCILLARY EQUIPMENT

In addition to the oscilloscope and oscillograph equipment shown Cossor Instruments Ltd.
manufacture a range of instruments for radio and television servicing and also specialised
electronic apparatus for specific industries.

MODEL 1039M MK. II—MINIATURE OSCILLOGRAPH

A miniature instrument weighing only 10 Ib. with a new, high sensitivity
tube of 23-in. screen dia. Single stage amplifier covers a frequency range.
from 25 c/s to 120 ke/s (309, down) at a gain of 75 and 25 ¢/s to 1.5 Mgys
(309 down) at a gain of 20, The free-running hard-valve time base
provides symmetric X-plate deflection with repetition frequencies of
10 ¢/s to better than 50 ke/s. (Leaflet CL. 127.)

MODEL 1052—DOUBLE BEAM OSCILLOGRAPH

With similar amplifiers having continuously variable gain controls. Sensitivities
of 9, 33 and 180 mV peak-to-peak/cm. Frequency response 15c¢/s to 5 Mc/s
(— 6dB). Time Base for either triggered or repetitive operation. Sweep
duration 5 microseconds to 200 milliseconds. 4-in. dia. flat screen tube operates
at 1 kV. Power units designed for operation from all Services and domestic
supplies. C-core transformer, canned and oil-filled. (Leaflet CL. 137.)

-----------------------------------------------------------------------------------------------------------------------------------------

MODEL 1035 MK. II—DOUBLE BEAM OSCILLOGRAPH

Two independent amplifiers with frequency ranges 20 c/s to 7 Mc/s and 20 ¢/s
to 100 kc/s. The 4-in. dia. flat screen tube operates at 2kV. Time Intervals and
Input Voltages may be measured on either beam by means of the calibrated
controls. Time base for repetitive, triggered or single-stroke scan with velocity
150 milliseconds to 15 microseconds. (Leaflet CL. 122.)

COSSOR HOUSE ° HIGHBURY GROVE ° LONDON N. 5 * ENGLAND
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COSNOR INSTRUMENTS LTD

MODEL 1058—SINGLE BEAM OSCILLOGRAPH

This Model is fitted with a 4-in. dia. tube with post-deflection acceleration and
direct-coupled Y amplifier with a sensitivity of 0.25V/cm and bandwidth
0—6 Mc/s (— 50%). An X amplifier of gain five times is provided. The time
base is repetitive or triggered and a special facility provides synchronisation from
either frame or line sync. pulses with a 1 V double amplitude pulse (positive)
television signal. (Leaflet CL. 149.)

MODEL 1049 MK. IIIA—DOUBLE BEAM OSCILLOGRAPH

With direct-coupled amplifiers of gains 900 and 30 operating from d.c. to 400 kc/s
and 800 kc/s respectively. Stabilised power supplies provide alternative tube
operating voltages of 2kV and 4KkV. Voltages and Time Intervals may be
measured on either beam. Direct-coupled time base provides a repetitive,
triggered or single-stroke scan with a time range of 1.5 sec. to 150 u sec. Provision
is made internally for Z modulation of the traces. (Leaflet CL. 112.)

anmssqencscaanuana NesssseEsNsErEEacedeeccsccscamssesecdssccsasNEaananaananaEs emazsscasassssnsssamasvesasasIsecicaacascceasENaNsasEaaAERanaS

MODEL 1063—HYDRAUDYNE

This pressure-testing equipment is compact and portable and permits the display,
analysis and measurement of static and dynamic pressure conditions in all
pneumatic and hydraulic systems. Complete with Transducer and all necessary
ancillary items, the Hydraudyne is normally fed from alternating current mains
supplies but may be driven {rom a rotary converter fed by a 12-volt accumulator.
(Leaflet CL. 182.)

MODEL 1045K—KIT OSCILLOSCOPE

This up-to-date single-beam Oscilloscope, utilising printed circuits, is offered in
kit form for construction by the purchaser. A marked economy is thus achieved
whilst valuable technical experience of this type of instrumentation is auto-
matically gained. (Leaflet CL. 215.)
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COSSOR INSTRUMENTS LTD

MODEL 1071K

A double-beam Oscilloscope in kit form providing two identical Y Amplifiers of
bandwidth d.c.—3 Mc/s with a sensitivity of 0.5 V/cm. A Pre-amplifier is
included to increase sensitivity to 5 mV/cm up to 500 ke/s. The repetitive or
triggered time base has a range of velocity from 10 msec./cm to 0.05 usec./cm
and an X Amplifier providing up to 5 screen diameters is included. Y calibration.

(Leaflet CL. 207.)

ANEmmEmmEmaa CLLLLTY TP TY Nansssecssssemmamcaamsanm ARNNEErsansansemean NauaEMNEEawamacan MmsEseesEmlasasEsssERcaRasEsssmesw MuMusumassssasn

MODEL 1042A

Model 1042A Oscillograph has been designed especially for the Radar field and
provides an amplifier of bandwidth d.c. to 5 Mc/s with a sensitivity of 1V
d.c./cm. The triggered time base provides spot velocities from 0.066 cm/msec.
to 2 cm/psec. with direct calibration. Velocities for delayed sweep are provided.
A low frequency amplifier of bandwidth 10 ¢/s to 4 kc/s is provided to increase
the sensitivity to 20 mV peak/peak/cm.

asssssssEsaEsEcsaEsEBAssaRAsNAANSAARSAssEEsmanE ‘asameeansan MecEmsmwsssnsecsescsscenseamsensaaa demeemcesammamasasssas enamaammsman EAmpasmsmuam;

MODEL 1065

Designed for the display and measurement of pulse phenomena and employing an
amplifier of bandwidth 0-14 Mc/s ( — 509,) providing a useful deflection up to
20 Mc/s. The sensitivity is better than 250 mV/cm. Time base velocities from
40 cmy/sec. to 5 cmjusec. with continuously variable delay of time base start when
desired. Calibration of voltage and time by Y and X shifts. A 25 Mc/s oscillator
provides intensity modulation pips spaced at 0.04 usec. intervals for accurate
measurement of pulse rise-times.

MODEL 1050A—OSCILLOGRAPH TROLLEY

Strongly constructed of steel tubing and fitted with rubber-tyred swivel castors,
this trolley provides a very convenient mobile stand for Cossor Oscillographs,
enabling them to be wheeled easily to any location in laboratory or factory.
(Leaflet CL. 121.)
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COSSOR INSTRUMENTS LTD

MODEL 1043 —OSCILLOGRAPH MONITOR

The Monitor is a light-weight tube unit designed for mounting .on the
top of a Cossor Oscillograph, Model 1049, to provide an identical and
simultaneous display with that presented by the parent instrument. Its
purpose is to serve as a visual monitoring channel when the oscillograph
tube is obscured by a recording camera. The unit may also be used in
conjunction with Models 1035 and 1052. (Leaflet CL. 208.)

MODELS 1428 MK. lIA & 1432—OSCILLOGRAPH
CAMERAS

MODEL 1428, Mk, IIA. For use with Oscillograph Models 1035 and
1049, providing single shots of a stationary waveform or continuous
records of non-recurrent waveforms on standard perforated 35 mm film
or paper. The cassettes hold 25ft. of sensitised material. This model
now incorporates new,lid with end of film indicator. (Leaflet CL. 231.)
MODEL 1432 is generally similar but has a 3-point fixing for use with
Models 1052, 1058 and 1063. (Leaflet CL. 148.)
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)
MODEL 1431—9-SPEED CAMERA DRIVE

For use with Camera Models 1428 and 1432, this unit comprises a
powerful capacitor motor worm-coupled to a 9-speed gear box giving
film speeds of .05, .1, .25, .5, 1.0, 2.5, 5, 10 and 25 inches/second.
Operation on single-phase a.c. 110 to 250V is through an auto-
transformer which is housed with the motor capacitor.

(Leaflet CL. 142))

MODEL 1438, 1438/1—
PLASTIC COVERS FOR OSCILLOGRAPHS

These strong plastic oscillograph covers have been designed to effect good
protection against dust deposit and abrasion when the instruments are tem-
porarily not in use. Two sizes are available to suit most models in the Cossor
range. (Leaflet CL. 210.)

----------------------------------------------------------------------------------------------------------

CONNOR INSTRUMENTS LTD

The Instrument Company of the Cossor Group

COSSOR HOUSE ' HIGHBURY GROVE ' LONDON N.5 ' ENGLAND
Telephone: CANonbury 1234 (33 lines) CABLES: COSSOR, LONDON
Telegrams: COSSOR, NORPHONE, LONDON CODES: BENTLEY'S SECOND

CL. 565
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Advance

CIRCUIT MAGNIFICATION METIER

Tl '
e
TOHIe AT

(it “',

1

Direct reading of ‘Q’ Range
10-400

® <C’ by substitution

The “TL1” is an easily operated and con- ' . . l? prn
venient instrument for making R.F. measure- ® Rapid calculation of ‘L” and <Z

ments of circuit magnification (‘Q’), inductance,
capacitance and power factor at frequencies
between 100 ke/s and 100 Mc/s. Its portability
and excellent specification make it a valuable Small and portable
addition to the electronic laboratory as well as . i i

for production testing. (152 x 10; x 65 - 14Ib)

Full technical details in Leaflet W3I avaslable on request

The MODEL T/2 " MODELTI "7 £55

A wersion of the Model TI providing additional

Jacilities  for comparing ¢ O, Inductance and Capaci-
tance, and is most suitable for the production testing of _
1

coils, (e
Full technical details in Leaflet WA44. £70 Netb,ﬁ(",'ce " Export inquiries invited.

® No ‘Set-Zero’ problems

@

ADVANCE COMPONENTS LIMITED - ROEBUCK ROAD - HAINAULT - ILFORD - ESSEX - Telephone: HAlnault 4444
C
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ULLARD
IGH EFFICIENCY

Pot core design facﬂita;ing rapid assembly
Small size

High value inductance

Low losses resulting in high Q values
Very fine setting accuracies

Operative over a wide frequency range

%

i
I

Controllable temperature coefficient

Wherever high quality pot cores ar¢
required, there will be 2 Mullard type
available to meet the specification, further-
more, they can be supplied wound to

customers individual requirements.

Write now for full details of the compre-

hensive range currently available.

Ticonal’ permanent magnets

Mullard =l

# Ferroxcube magnetic cores

MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE W.Cl
MC 255
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THE QUAD 11 IN THE WORLD— No, 4

The ‘ TORRE DE BELEM’, Portugal.

. STt
ARSI R A

MPLIFIER

]

In Portugal, too, the QUAD II Amplifier
is being used in the homes of those

who appreciate music, in the monitor rooms
of the Emissora Nacional de Radiodifusio,
and, of course, for the recent

¢ Festival Hall’ demonstration in Lisbon
by Mr. G. A. Briggs and Acoustical Agent,
Valentim de Carvalho, in which live

and recorded items were played

under conditions of direct comparison.
Throughout the world

the QUAD II is used for the

closest approach to the eriginal sound.

Send for full details and Brochure to Dept, WW

,@?—acousn;‘q‘g HUNTINGDON, HUNTS -  Telephone : HUNTINGDON 361
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Branding of Wood
500 C.
heats up from cold
0 C 55 e £l Branding of Thermo-Secting Plastics i n 6 s e c o n d s '
]
RS 260 C.-S Melting of Enchoven Aluminium Cored Solder M f d f E h S Id L d b S
e 7547 Treting of 060 saver anufactured for Enthoven Solders Ltd., by Scope
L= 100 c{,,', o ] Meting 0,6'0,40 . Laboratories, Melbourne, Australia.

200 C.

10.C, JoF [ Marking of Thermo-Plastics =1 Designed on an entirely new principle, this
, 1 7 light-weight, versatile iron is eminently suitable
od for soldering operations in the radio, television,

et v > » = 4 ” electronic and telecommunication industries.

For test bench and maintenance work it is by
far the'most efficient and economical solder-
ing iron ever designed. Ideally suitable for
‘use with Enthoven Aluminium Cored
Solder (melting point 260°C. 500°F.).

TIME /TEMPERATURE CURVE CHART from
the SUPERSPEED SOLDERING IRON
TIP/TEMPERATURE TIME CHECK

The effect of different voltages on initial
heating-up time is shown. Whilst 4V is the
standard voltage normally employed, 6V will
cause no harm, and accumulators are a useful
source of current supply.

LIST PRICES

IRON 39/6
TRANSFORMER 35/6

All prices and trade
discounts subject to revision

% Activated by light thumb pressure on the switch
ring. When pressure is released, current is
automatically switched off — thus greatly reducing electricity
consumption, wear on copper bit and carbon element.

* Length, [07; weight, 3% 0zs.; can be used on 2.5 to 6.3 volt supply
(4 volt transformer normally supplied) or from a car bactery.

% More powerful than conventional |50-watt irons; equally suitable
for light wiring work or heavy soldering on chassis.

% Simple to operate ; ideal for precision work.

% Requires minimum maintenance — at negligible cost; shows
lowest operating costs over a period.

For full particulars, including guarantee terms and free trial facilities,
please write to the sole concessionaires in this country :—

ENTHOVEN SOLDERS LTD. (Industrial EQuipment Division)
Dominion Buildings, South Place, London, E.C.2. MONarch 0391

Switch to the
Superspeed

Soldering Iron

as being 'used by the
Royal Society Antarctic Expedition
tor the International Geophysical Year.
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BATRYMAX

POWER PACK

101 1RARAIY108 BA010
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Little fellows making
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POWERFU!
7
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./
ok 7k

% f//i > K7 . %
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 details *: Sales Department

(Technical Service) The Ever Ready Company (G.B.) Ltd., London, N.7. Tel: Archway 3030.

EXTRA.
POWER racks for I( life?

* The illustrations show only three of the new range of Ever Ready Power Packs.

37
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The controls of the Eddystone *680X"

receiver are laid out so conveniently that the
Professional operator quickly *‘takes” to
the receiver and is able to make the most of
its extremely good performance. All normal

communications facilities are provided:—

variable pitch BFO; crystal filter; wide range

= ST of selectivity; noise limiter; 600 ohm balanced

e . - output. There are two RF and two IF
stages, all valves being of Service-approved

680x types. Frequency coverage is continuous

MODEI— from 480 ke/fs to 30 Mc/s. Available in table
and rack-mounting versions. Robust all-

COMMUNICATIONS RECEIVER et conseruction and suitatie for use in any

climate. The illustrated brochure gives

full particulars and you are cordially invited

to write for it.

Sy

= Mamufactured by STRATTON & CO LTD Birminghim, 31
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Build your own

High Fidelity

WIRELESS WORLD

39

Loudspeaker System...

by means of GOODMANS “Stage-Built” method. This is a system of building up a
multiple-unit High Fidelity Reproducer to give a performance of the highest order.
There are three distinct stages, so the total outlay for the complete system may be
split into three parts to suit individual convenience. The main feature of this “Stage-
Built” system is that each stage does comprise a complete full range High Fidelity
Reproducer, which can be improved by the addition of the next stage. The user is,
therefore, never without a first class High Fidelity loudspeaker. At no stage is there
any duplication of components, since all parts used in each stage are automatically
used in the successive stage. By this means it is possible to improve the quality of
the loudspeaker system most economically, as and when the remainder of the

apparatus (pick-up, amplifier, etc.) is improved.

Briefly, the three stages are:

Stage 1

Comprises one of the 127 twin-cone AXIOM loudspeakers; the AXIOM 150
Mk. 11 (15 watts) or the AXIOM 22 Mk. 11 (20 watts), depending upon the
power handling capacity required. The enclosure employed has provision for the
components of Stages 2 and 3; constructional drawings ore availoble.
Alternatively, the SHERWOOD enclosure can be used; this has provision for
Stage 2 components; When Stage 3 is added, an extension to the enclosure is
constructed.

Stage 2

In this stage the 12” twin-cone AXIOM loudspeaker chosen far Stage 1 is used
to caver the bass and mid-frequency ranges only, up to 5,000 c/s., from which
point the Trebax pressure driven horn-loaded high frequency unit covers the
remainder of the range up to and beyond 16,000 cfs. Crossover network, Type
X0O/5000, is used to perform the frequency division, and an8-step 12 db. constant
impedance variable attenuatar is added to provide adjustment of high frequency
output.

Stage 3

This final stage is the conversion of the two-way system of Stage 2 to a three-way
system by the addition of the Midax pressure driven horn-loaded mid-range
unit. This takes over the reproduction of the mid-range frequencies (750 cfs.—
5,000 cfs.) from the §2” twin-cone Axiom, which is now called on to cover the
bass range only. A750 ¢/s. crossover network, Type XO[750, performs this extra
frequency division, and another variable attenuator is added to provide adjustment
of the mid-range output. The system is now completed. If all instructions have
been correctly followed, the result will be an outstanding .reproducer, whose
performance will not easily be matched by any other currently available system.

GOODMANS

GOODMANS “High Fidelity Loudspeaker Manual”’ fully describes
the “‘Stage-Built’’ system, with details of the entire range of
Goodmans High Fidelity Loudspeakers and associated equipment.
This instructive publication free on request.

GOODMANS INDUSTRIES, LIMITED, AXIOM WORKS, WEMBLEY, MIDDX

AXIOM 150 Mk. It

TREBAX

STOCKISTS
A. C. Farnell Ltd. Harris & Russell Ltd.
(Midlands) (South)
Hereford House 80, Tottenham Court Road,
Vicar Lane, Leed's, 2. {ondon, W.I.

Thompson, Diamond &

Lugton & Co. Ltd. Butcher, Ltd. (South)

(South) 5-9, University Street
209-212, Tottenham Court, Tottenham Court Road,
Road, London, W.I. London, W.C.I|.

. Telephone: WEM 1200 Cables: Goodaxiom, Wembley, Middx.
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" Loudspeakers and |

leading manufacturers

g
[, Universally used by Z / ‘/ ‘ ’

of Television and o

components |

S :

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, N.15.
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Typed

and Tabbed

.
-

SOUD LAFBON
RESSTORS

LAB Continuous
Storage Units

ey -
e
P
ey

3

Thousands of LAB Continuous Storage
Units are daily solving the problem of
control and storage of the great range of resistors.

MAX. MIN. ORDER | UNIT STORAGE )
I REF FWATTS ‘ VOLTS l OHMS | FOR FREE umr‘ CAPACITY I Compact, and capable of storing up to 720 separate
ERIEC e resistors, LABpak make selection positive, simple
and speedy. Now that Ceramicaps, Histabs and
T 3 250 | 10to 1OM 240 | 720 ; :
R 1 500 | 10to 10M 180 | 500 Wirewound resistors have been added to the
Tolerances available £20% 10% 5% car.ded. range the usefulness of LABpak storage
HIGH STABILITY RESISTORS units is enhanced.
™as3 | 3 | 750 | 1to500M | 93 ‘ 500 | FREE'wn:h any purchase of the LABpak range,
Tolerances available 5% 2% 1% these units are the complete answer to the
MIAEYE DD DESIEEEGEE storage problems of small production wunits,
laboratories, etc.
I LM | 5&10 | — I 5 to 100K 72 l 300 I
LP | 5&10! — 5 to 100K 72 300
MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK
CERAMICAPS . . .
= All LABpak resistors are carded in ohmic
2 o sl W O 4 5gogg§ 2 ah value, rating and tolerance, colour indexed and
HKD | Disc 500 | 470 to S000pf 141 500 tabbed for easy selection.

Tolerances available £2% 10%

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

THE RADIQG RESISTOR GOMPANY LIMITED

50 ABBEY GARDENS, LONDON, NW.8 o Telephone: Maida Vale 5522
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PRINTED
CIRCUIT

CONNECTORS

Printed Circuit Connectors in high grade black
moulded bakelite.

12, 18 or 24.way.

Specially designed not to damage printed circuit foil.
Silver plated Phosphor Bronze Contacts.

Current carrying capacity : 5A.

Polarising keys available, if required.

Insertion pressure : 175 — 200 grammes per contact.
Contact centres : 5/32".

6 BA. fixing.

A.l.D & A.R.B - APPROVED

POWER CONTROLS

I T E D

/2

EXNING ROAD - NEWMARKET - SUFFOLK
TELEPHONE : NEWMARKET 3181-2:3 - TELEGRAMS: POWERCON - NEWMARKET



OCTOBER, 1957 WIRELESS WORLD

WESTINGHOUSE

MINITATURE

RECTIFIERS

i

Write for full details to Dept. W.W.10,
WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82, York Way, King’s Cross, London, N.1. 7' ERminus 6432
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INDUBITABLY

“ Generating at the output frequency without multipliers,
the r.f. oscillator employs a disc-seal triode in a shunt-fed
derived-Colpitts circuit in which the Marconi-
patented system of contactless waveband
selection avoids the necessity for passing
heavy r.f. circulating currents through

metal-to-metal contacts .

_____

&

\\\

AN

NN

A\

UR young friend may ponder the problem
of which Marconi instrument is being
described but many well-informed electronic
engineers will have realised already that the subject
under discussion is the Marconi TF 1066 FM/AM
Signal Generator—an instrument notable for its
stability, its unique incremental tuning system and
the complete absence of spurious sub-multiples in
its output.

You didn’t know Marconi Instruments made
such a signal generator? Write out one hundred
times ““The Marconi TF 1066.is an outstanding

FM/AM SIGNAL GENERATOR
Type TF 1066
10 to 470 Mcfs. Output: 0:2u:V to 200 mV at 50 ohms.

) Internal 400-cf{s modulation: f.m., variable up to
instrument capable of the broadest apphcatxon ke B
or better Stl“ write to us for . leaflet G103 depth.: External modulation: 30 ¢fs to 15 kefs.
Incremental tuning: +100 kcfs max. with direct /
calibration valid at all carrier frequencies. An %
exceptionally versatile general-purpose instrument %
and, in particular, a high-quality f.m. generator. %
%f

///////%

AM & FM SIGNAL GENERATORS + AUDIO & VIDEO OSCILLATORS

FREQUENCY METERS - -VOLTMETERS * POWER METERS

DISTORTION METERS 4 FIELD STRENGTH METERS

TRANSMISSION MONITORS . DEVIATION METERS

OSCILLOSCOPES, ~SPECTRUM & RESPONSE ~ ANALYSERS
Q METERS & BRIDGES

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 Mouse, 24 The Parade, Leamington Spa. Tei: 1408 North : 30 Albion Street, Kingston-upon-Hull. Tel: Hull Central 16347
WORLD-WIDE REPRESENTATION

TCl03
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5, T for
Y Precision,
| Stability &
Long Life

«vaiq.' e WP

Inductance

Designers and users of radio and

. . electronic equipment know that they
une rs can rely implicitly on the efficiency
: and dependability of ‘‘Cyldon >’

S & VAR|ABLE CAPAC|TORS Capacitors and Tuners. They know

too that the exceptionally wide variety
for TELEVISION and AUTO RADIO of types in the standard “ Cyldon ™

range covers most day-to-day re-
quirements, but that when special
types are needed the full resources
and specialised experience of the
manufacturers are entirely at their
disposal.

SYDNEY S. BIRD a ...

| & SONS LTD.

e T o J‘WWW L

é@"k%"‘"' e - ¥ r —— - . 18

Address for enquiries and sales correspondence :—
LONDON SALES & TECHNICAL LIAISON OFFICE,
3 PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX.
Telephone : Enfield 8571-3. Telegrams : ** Capacity, Enfield,”

Head Office: POOLE, DORSET,

s Equipment manufacturers are invited to write
for literature covering Cyldon ‘‘Teletuners ™
and Cyldon Trimmers, together with details of our
complete range of Variable Capacitors and list of
° Agents for Home and Overseas.

Contractors to Ministry of Supply, Post Offics,
and other H.M. Govt. Depts.
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A ‘must’ for owners of
Tape Recorders-

the. NEW wearire

—a simple, easily operated trouble-free device
for depolarising the heads of tape recorders

and players

% It ensures the maximum signal/noise ratio from any tape recorder.
Protects valuable recorded tapes from cumulative background noise and the

*

gradual attenuation of the higher frequencies.
% Is extremely simple to use without removing head screening cans.
% Permits selective tape erasure during editing,

‘ W EARITE '

Price £2-|0'0

WRIGHT AND WEAIRE LTD

OCTOBER, 1957

131 SLOANE STREET - LONDON SSW.l . Tel: SLO 2214/5 and 1510
LENCO ACOUSTICAL ¢ Q-Ml‘\:ﬁ{_’_rEﬁgASﬂs
GL 56 ‘?" }_"-.EHT '-'-“’?‘ Q. U.A.D The easiest and quickest way of
«2:\ —F’m M ' Amplifer and cuttlng holes in SHEET METAL.
R " Control Unit .....v...... €41 0 0 i e '"”""”%
with No. 500 variable-reluctance cart- HISTURGE eSSy €090
ridge and unique location device £23/7/C _
GARRARD 301 l ‘
Transcription unit
T £26/83 =
Patent No. 6|9|78
£18 18 © gii:'or in, a) :%;z
TL/I2PI lifi 5 o & (2
HI-FI SPEAKERS VI;I/-:sI:p:sMAkmﬁll e CEIS IS 0 fin il o (b) 18-
GOODMAN (as illus.) SURNERRRERE | | M- Tuner .. e A R SR
SOUNDSALES Hin, (b) 18/~
w}T/{\‘ROFEYDALE tdin, (b) 20/6
W8, etc., on %‘safr:n 8 gg;:
daii; demonstration, Ifn 5q uare (b) 25/6
Pick-up, Head (LP or 78 diam.) and transformer...... £13 16 6 Keys (a) 1/-: (b) ’6 (c) 2/3.
UER
TRANSISTOR CHAPMAN ]
SUB-MINJATURE COMPONENTS 7 (| e g i
Send S.A.E. for full list Of Transistors, 's;;Elerri__aed.anLosnagnand FM.'::““““““"““.“““.: o ]
Transformers,  Earphones,  Cords, FM81 MK. I-mFM ORIy ooovenransomsoresonoereoies 0
Potentiometers, etc. . DT . o H
FULL RANGE OF . iz {
GILSON % h - |
TRANSFORMERS, CHOKES, includ-
ing WOI1059 for the NEW Muilard 8-
watt amplifier. A
ALL COMPONENTS FOR||25 HIGH HOLBORN, LONDON, W.C.l || “@.MAX” GDO-IA

Osram 912 plus.
Mullard 3, 8, 10 and 20 watt and William-
son Amplifiers (S.A.E. for special lists).

Telephone: HOLborn 6231-2
(OPPOSITE CHANCERY LANE)

GRID DIP OSCILLATOR
with eight coils from 1.5 to
300 Mcs, 15 gns.
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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 assist you in planning
your communlication system.

Se Qe e 0s0s0 00t

L4
Rochester

U S A

*

.Bu“alo.

57-B-745R

ANOTHER WESTINGHOUSE FIRST!

SHEF “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,
teletype, 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 mec.
Transmitting and Receiving Equipment
is compactly and durably designed for
truck mounting or fixed installation for
either commercial or military application.
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The World’s Finest HI-FI Products

BJ C12 HEAD combines high

sonsitivity with low mass

% BJ PLUG-IN SHELL is the
&= cartridge camrier with

% attractive lines and
% finger-lift control
=

=

%

g BJ ADAPTOR

= couples all ACOS
=  heads to the BJARM
=]

E ;"&.-
£ a=—JY

8J COUNTER
WEIGHT UNIT
gives speedand
accuracy in
weight
control

‘SUPER 90° ARM
TEST YOUR TRACKING!
INTRODUCING THE FIRST
ALIGNMENT PROTRACTOR
IN PLASTIC IVORINE FOR MEASURING THE TRACKING ACCURACY OF ALL
PICK UP ASSEMBLIES.

Send PO, for 1'- to-day!
ARMS OVERCOME TRACKING ERROR

For full dztails write to :~

BJ REPRODUCER

the ultimate 2 or 3 spesker
= design for all 10 inch, 8
== inch and tweetor units

“STANDARD " ARM

" Tmm.mwwmmmmmmnum

BJ Arms and Bf Reproducers are avallable at your Local Dealsr.

BURNE.JONES SUNNINGDALE ROAD CHEAM SURREY ENGLAND

HI-FI EQUIPMENT
We stock all the leading makes of amplifiers, control
units, transcription units, pickups, loudspeakers and
FM Tuner units.

KA.

These are some of the other well-known models we stock:
Vortexion 2A 88 gns.
Vortexion 2B £108.18.0 FERROGRAPH
Brenell Mic. 4 53 gns. Model 3A/N
Brenell Deck with pre-amplifier unit 384 gns.
Elon 62 gns. This latest model, with its new capstan, gives even
Grundig TKS 53 gns. inc. mic. better performance and provides adequately for use of
»  TK8 72 gns. ex. mic. “long-play”” Tapes.  Single knob control ensures
»  TK820 98 gns. do, maximum simplicity of operation.
o TK830 100 gns. do. .
Elizabethan 65 gns. Price 79 gns.
Truvox 66 gns.
* * ok §
Tapes E.M.l. and BIB !
LP.and Standard  SPlicers CONTINUOUS DEMONSTRATIONS ’
®
E.M.L Send stamped
Scotch Boy Jointing tape addressed  enve- ! Telephones :
Ferrograph and compound lope for our | Temple Bar 7587
Gevaert complete list of Covent Garden 1703
Mastertape L Tapes, Accessories l
Agfa Wearite and prices. l Gables :
B.AS.F. Defluxers ' Modcharex, London

164 CHARING CROSS ROAD, LONDON, W.C2
... PROMPT ATTENTION GIVEN TO POST ORDERS

% EXPORT ENQUIRIES INVITED AND WELCOMED
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WAYNE KER

-

Speclification

BRIDGE ONLY:
Capacitance: 0.0002 pF to 10 uF
in 7 ranges. Accuracy +1%.
Conductance: 0-4 100 mmho
in 7 ranges. Inductance:
ImH to infinity in
7 ranges. Measuring
Frequency: 10,000 radians/sec.
(1592 ¢/s.) Power Supply:
110/115 and 200/250 V 40/60 c/s.
Dimensions: 17" x 7* x 114"
high. Welght: 25 1bs. approx.

WITH LOW IMPEDANCE
ADAPTOR:
Capacitance: 1.F—100,000.F
in 4 ranges. Resistance:
0-1000 in 4 ranges: Discrimi-
nation on lowest range 50:Q.
Inductance: 0-10 mH in ¢4
ranges. Discrimination on
lowest range SmuH.

PRICES
Bridge, £175. Low Impedance
Adaptor £15

WIRELESS WORLD

o' 0

CAPALITANCE

: -e
2 O

-
CONOUCPANCE !

50 MICRO-OHMS TO 10,000 MEGOHMS .0002 PICOFARAD
TO 100,000 MICROFARADS, 5 MILLIMICROHENRIES TO INFINITY

Accuracy to 0.25% is achieved with complete stability. ® Two decades and
a continuously variable control indicate independently the resistive and

reactive terms to four significant figures.

® Adaptors for measurement of

conductivity, dielectric constant and loss factor of solids and liquids.

The B.221 is a highly accurate trans-
formerratioarmbridgeof veryadvanced
design. It provides facilities for the two,
three, or four-terminal measurement of
impedance or transfer admittance over
an extremely wide range at an operat-
ing frequency of 10,000 radians/sec.
(1592 c¢/s).

Measurement is unaffected by the
impedance of the test leads, which can
thereforebeofanylength. Consequently
the instrument is ideally suitable for
the determination of temperature co-
efficlent of components under test
conditions or, in fact, any remote in

situ measurement. A novel mechanism
automatically displays the cyphers,
decimals and units of measurement.
This gives direct reading and avoids
any confusion which might be caused
by the large multiplying factors in-

‘volved.

The basic range of the instrument
covers impedances from 10,000 megohms
to 10 ohms and this is extended to 50
micro-ohms by the use of the Low Im-
pedance Adaptor. Other adaptors have
been designed for measurement of con-
ductivity, dielectric constant and loss
factor of solids and liquids.

e
3

%

3 3 IRAEN 5Y ¢ 5FF )
WAYNE KERIR
N N S SANYRRENANENAN

Admittance Bridge Type B.90I

An extremely stable transformer
ratio-arm bridge designed for
unbalanced measurements on

aerials, feeders, cables and

components at frequencies

between 50 and 250 Mc/s.
Price £175

Inductance Meter Type M,149

A small portable
instrument designed
for the simple and
direct measurement of
inductance values
between 0.05 «H and 100mH,
Price £65.

THE WAYNE KERR LABORATORIES LIMITED, ROEBUCK ROAD, CHESSINGTON, SURREY. TELEPHONE: LOWER HUOK 1131
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will be the most comprehensive public demon-
stration of High Fidelity equipment ever staged
in the North.

The growing demand by the discriminating public
for music in the home akin to what they hear on
the concert platform has forced great technical
advances in sound reproduction.

Leading manufacturers will be exhibiting and
demonstrating, under domestic conditions, the
latest developments in audio equipment.
Lovers of music of all types, if they are true to their
enthusiasm, should hear for themselves how
exactly and faithfully their favourite passages can
be played back to them.

COMPLIMENTARY TICKETS AVAILABLE FROM
YOUR RADIO, MUSIC OR RECORD DEALER.

IE YOU HAVE ANY DIFFICULTY, SEND STAMPED
ADDRESSED ENVELOPE TO:
Exhibition Office, 42 Manchester Street, London, W.I.

OCTOBER, 1957

...IN THE NORTH

The
AUTUMN
AUDIO FAIR
will be held at the
GRAND HOTEL
Harrogate
OCTOBER
Friday 25th
Saturday 26th
Sunday 27th

11 a.m. until 9p.m.

SPECIAL BUSES WILL RUN
BETWEEN
STATION AND FAIR

MULTI-WAY MAINS VOLTAGE SELECTOR TYPE 279001

14 POSITIONS! 90, 100, 105, 110, 115, 120, 130, 200, 210, 215, 220, 225, 230, 240 VOLTS.

NYLON LOADED P.F. MOULDING.

Send for full details including circuit information to:—

THE McMURDO INSTRUMENT CO. LTD

ASHTEAD - SURREY

Tel: ASHTEAD 3401

JSP MVS9
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MAGNETIC SHIELDS

for all types
of cathode ray tubes

A few examples from the
extensive range of standard
shields available in

MUMETAL AND
PERMALLOY “‘C™’

The latest edition of the
M.E.A. catalogue illustrating
our complete range of shields
for Cathode Ray Tubes and
Transformers is now available
on request.

Engquiries for special shields are wel-
comed and our Technical Sales Staff
is always at the service of Customers
tc assist tn the solution of specific
problems of magnetic shielding.

BURNBANK, HAMILTON, LANARKSHIRE

Telephone: Homto1 932. Grams: Magnetic, Hamilion.

Branches at:
LONDON, BIRMINGHAM, MANCHESTER.

A Member of the Telcon Metals Group.

51

Ediswan
30 E6-7-8-10

Series,
M.E.A. 8.T.20.

Ediswan
30C 3 Series,
M.E.A. 8.T.31.

Mullard
DG.16-22

20th Century
$ 6 Rect.
Series,

M.E.A. 8.T.34.

G.E.C.

E 4504 Series
Cintel :
6 EO—4
Series,
Service
reference

GV 1097, ete.
M.E.A. 8.T.1.

20th Century
6in. Double
gun tube

D-6 Series,
M.E.A. 8.T.6.

Electronic
Tubes Ltd.

4 EP Series,
M.E.A. S.T.36.

Radar Tube
Bulb Shield.
Mullard

M.F. 31-55
Cintel 12 to

3A.
M.E.A. 8.T.53.

PHOTO
MULTIPLIER
Shields for
photo-
multiplier
tubes to suit
ranges made
by E.M.}.,
20th Century,
Mullard,

Du Mont and
R.C.A.
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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 e DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMFLIFIERS o D.C. FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION

EQUIPMENT

TEST GEAR

DALY

ELECTROLYTIG
CAPACITORS

Condenser Specialists for over 20 years.

DALY (Condensers) LTD., WEST LODGE WORKS, ‘
THE GREEN, EALING, LONDON, W.5. Phone: Ealing 3127-8-9. Cables: Dalcyon, London

V.HF./EM. HOME, LIGHT AND
THIRD PROGRAMMES INSTANTLY
SELECTED AT THE TURN OF
H.T. 250V. 60mA. A SWITCH

HTRS. 6-3V. 1-5

Full constructional details, point-to-point wiring diagrams and alignment
instructions for building the ¢ 1-Q”’ PRE-SET F.M. TUNER and
%%QBI}S‘C l‘?ARIABLE TUNED version are given in Technical Bulletin

.8, 1/6.

Completely punched chassis, screens and bronze finished cover, 19/-.
Station Indicator Plate, 1/1. 3 position switch, 4/3. Station Condenser
Trimmers, 3-9 pF., 2/- each.
RATIO DISCRIMINATOR TRANSFORMER, RDT.1/10.7 Mc/s.
Secondary winding of bifilar construction, iron dust core tuning, polystyrene
former, silver mica condensers. Can size: lin. square X 2 §in. high, 12/6.
STyl I F. TRANSFORMER. IFT.11/10.7 Mc/s. Miniature I.F. Transformer of
TRIMMERS | nominal frequency 10.7 Mc/s. The ““ Q” of each winding is 90 and the
coupling critical. ~ Can size: 1}in. X {}in. square, 6/6.
COILS TYPE L1, T1 and T2. Specially designed for use in this unit
are wound on polystyrene formers complete with iron dust core tuning, 3/11

each.
THE “ MAXI-Q ” PRE-SET F.M. TUNER is available completely
wired, assembled, valved and housed in a sturdily made bronze finished
R e A AR BLE .M. TUNER labl letel

-Q° M. TU is available completely assem-
6‘75735)(”;,"/'5.',‘)?'?,";» ' B 1cd ot £7/17/2 plus £3/2/10 Purchase Tax=£11.
GENERAL CATALOGUE covering technical information on full range
of components, 1/-, post free.

RDT.1/10-7

q

Trading terms for direct postal orders: c.w.o. plus appropriate postage charge

A3 B2 NI DENCO (CLACTON) LTD.
F.M. TUNER (DEPT. W.W.) 357/9 OLD ROAD

CLACTON-ON-SEA, ESSEX

Stop Press: “MAXI-Q” 60 ke/s TAPE DECK OSCILLATOR COILS, TDO.1—for high impedance Erase Heads (Truvox, etc.), 5/=
TDO.2—For low impedance Brase Heads (Brenell and Collaro), 5/-.
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Here is an organisation which

can solve 99%
of YOUR

Radio Tube Problems.

We have in stock over 2,000 types of
Receiving, Transmitting and Special
Purpose Tubes, covering most American
and European types.

Amongst our customers are the Army,
Navy, Air Force, Civil Airlines and Post
Office Departments of most European
countries, the Near and Far East,
Commonwealth, etc.

Tubes can be supplied to C.V., JAN and
MIL Specifications. Our organisation is
A.R.B. approved.

Price and Stock Lists available on applica-
tion. Your enquiries for Special Types
welcomed.

HALL ELECTRIC LTD | sowienacum

Haltron House, 49/55 Lisson Grove, London, N.W.1 TELEX 2-2573

Hallectric, London
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CITY SALE & EXCHANGE LTD

LOWTHER T.P.I. CORNER REPRODUCER
This is a very compact speaker and preserves to an amazing degree
true relationship between fundamental and harmonics whether it
be low or high frequency. Speech is smooth, forward, and gives a
feeling of the presence of the artist. Strings, brass and percussion
alike have a clarity comparable to a concert hall performance.

Price £95 . 0 . O

Part Exchange is our speciality. We will give you a fair offer for
your present proprietary radio goods against the purchase of either
new or secondhand apparatus. This allowance can be used as
deposit or part deposit in the event of a credit or hire purchase trans-
action, for example:

New Acoustical Quad II Amplifier and control unit £42.

Allowance on Present Quad 1 amplifier and .control unit £12.
Balance paid in eight monthly instalments of £4/0/11.

GUARANTEED SECONDHAND APPARATUS

The High Fidelity
Specialists

Leak Variable Selectivity AM Tuner................ £15 0 O
Acoustical Quad Preset AM Tuner.................. £710 0
Leak Varislope I Pre-amp........................ £6 0 0
RD Junior Pre-amp.........ovvveireimnvennnonn. £710 0
WB HF1012 Speaker in Reflex Cabinet.............. £1210 0
Wharfedale W15/CS, Super 8, Super 3 in Corner Sand-
filled Assembly, back panel and castors, Medium Qak £60 0 0
E.M.I. Twin Track Tape Recorder, handsomely veneered
cabinet, perfect condition. Complete.............. £65 0 0
Our Mail Order Service is superb. L.P. 1511(\:4; gaI}’f f;‘laYFfA----l;é e g; 18 8
. .C.A. Orthophonic Amplifier and Control Unit......
Rec'ords, Diamond needles and Tape acces- Tannoy 12in. Direct Radiator Speaker.............. £11 0 0
sories guaranteed by return of post. Goodmans Audiom 70 Base Unit.................... £10 0 0
Garrard RC80 Changer Unit, GE Diamond Cartridge £12 0 0
93-94 FLEET STREET, LONDON, E.C.4 Phone: FLEet -St. 9391/2

M A S T ERUPI1 ECE...

Exquisite melody on the strings, a poignant

undertone of horn and woodwind, pulsing drum,

crescendo of the coda. .. 29

Great music and the maStery \ Mastertape and MSS recording equip-
mentare in regular use bymanyexponents
and connoisseurs of fine music. Their
preference proves that you too will find
Mastertape a masterplece !

of brilliant conducting. A

masterpiece to be captured for
ever, worthy only of the most

faithful reproduction.

mesmntet fgsteprtape

MAGNETIC RECORDING TAPE 8Y

MSS RECORDING CO.LTD., Colnbrook, Bucks.
Telephone : Coinbrook 430
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You can bank on

ALL TYPLS

DRY ELECTROLYTIC

METALLISED PAPER (HUNTS PATENTS)
METALLISED PLASTIC FILM (HUNTS PATENTS)
PLASTIC FILM - FOIL & PAPER

SILVERED MICA - STACKED MICA

CERAMIC, POWER CERAMIC

TRANSMITTING TYPES

SPECIAL R.F. TYPES

A. H. HUNT (Capacitors) LTD., WANDSWORTH, LONDON, S.W.18.

WIRELESS WORLD 55

ALL APPLICATIONS

RADIO & TELEVISION EQUIPMENT
ELECTRONIC EQUIPMENT

POWER FACTOR IMPROVEMENT

CAPACITOR MOTORS

FLUORESCENT LIGHTING

PHASE SPLITTING - H.F. & RF. HEATING
IGNITION AND INTERFERENCE SUPPRESSION
TELEPHONE INSTALLATIONS

Tel : BATtersea 1083

Factories also in SURREY and NORTH WALES
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For better indication
fit a

)=

Hivae neon

(1 lHllllll!lllllllllllllllllHI|||l|HHIHII\HIIIIIIHIIHIII||||II|||||IIII|IH
)

I

With its distinctive colour indication
and almost indefinite life, a Hivac
Neon is the best indicator for a wide

range of domestic and industrial

electrical equipment. Its easily seen

light serves as a visual check that
an appliance is working as required.
Look at the advantages:

% Extremely long life without
sudden failure

No filament to break

Inexpensive and easy to instal

Shock resistant

Negligible power consumption

Operation on a wide range of
A.C. or D.C. voltages

T jutts glows 0. how |

There’s a type for every purpese—
write for full details

* ¥ ¥ K ¥

Hivae limited

Stonefield Way, South Ruislip, Middx. Ruislip 3366

X
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We cannot do the Indian
Rope Trick but with

sLEXIB1E
SHAFTING

We can operate any element
requiring rotation or

push-pull movement, or | i

both, no matter if the
controlled element is close
to or at a distance from the
control point.

We can operate from an
accessible point, switches,
valves and other electrical
and mechanical devices
located in inaccessible
places.

We can, in fact, solve your
problems.

Flexible Shaf:
Handbook avail-
able to technicians
on request to

ﬁ s S
o g
A
W
€O. OF GCREAY ]

INBYSTNIAL DIVISION

BRITANNIA WORKS,
§T. PANCRAS WAY, LONDON, N.W.I.

Telephone: EUSton 5393 RG3
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LOUD-SPEAKER MANUFACTURERS

FOR THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LTD.

WOLYERHAMPTON - ENGLAND

TELEPHONE : 22241/2/3]4 CABLES : AUDIO
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THE BEST OF BOTH WORLDS
Whether you want a self-contained plug-in- W&ty

and-play High Fidelity instrument or
. . . PLUG-IN-AND-PLAY
a complete range of matched High Fidelity
c ] Record Reproducers
units—specify RCA. For over 25 years the . «
. . . Above is the RCA “‘PRESI-
world’s recording studios have consistently DENT” High Fidelity phono-

. . dy-to-pl tomati
preferred RCA. Now let RCA bring this Sanrins cont P ord repro.

same studio quality to your home. ducer of outstanding quality.

Panoramic multiple speaker sys-
7 0 temn; new triple control with

balanced loudness feature; 20 watt i
peak push-pull power from ex-
Matched Units

tended range ampliﬁer;belegantly
styled in superb cabinets in

walnut, light oak, or dark oak 68 GNS‘
finishes. (tax paid)

The RCA ‘“VICE PRESIDENT”
High Fidelity phonograph (illus-
trated right) is a beautifully
styled record reproducer with a
quality of reproduction never

Transcription Turntable Deck.  before associated with instru-
a £22.6.0 plus £8.14.0 P.T. ments of its size. Panoramic

e B

9 o 9F
Super-sensitive FM Tuner.
£24.3.0 plus £9.8.4 P.T.

triple speaker system; 10 watts
peak power from push-pull am-
plifier with frequency range 40-
20,000 cycles; triple control sys-
Panoramic Multiple Speaker tem; 4-speed changer.

System. £56.11.0 Versatile Pre-amplifier i
Control Unit,  £16.10.0 AYGNS:(pl 41130 optionel lems)

RCA GREAT BRITAIN LIMITED, Linccln Way, Sunbury-cn-Thames, Middx.
(An Associate Company of Radio Corporation of America) Telephone: Sunbury-on-Thames 3101

The Radio Centre’s

HIGH FIDELITY EXHIBITION

See and hear the best in
HIGH FIDELITY and TAPE REGCORDING

Goodmans
Audiom 80

Goodmang |
Axiom 150
Mark It

Just look at the models ilustrated—a few examples taken at random
from our large stocks of loudspeakers and enclosures.

An efficient Mall Order Dept. Is available to handle all your

requirements. Low Deposit and Easy Repayment Terms If re-
quired. Special Export Service.

Goodmans
315 Reproducer

G.E.C. Prescence Unit
¥ Goodmans GE.C

Goodmans

Sherwood Metal Cone Axiom 22
Enclosure Speaker Mark 1l g
CHAPMAN i i
T, - L T Many Special Offers available to callers — come to
E.AR

come and see our

huge and varied E%E;E:MANS E. &G, M A I L o R D E R S U P P L Y

stock of all the la- B
e sv?glﬁffs The Radio Centre, 33, Tottenham Court Road, London, W.I
WHARFEDALE Telephone : MUSeum 6667
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MINIATURE

CERAMIC CAPACITORS ¢ pingst quaLiTy
rune e cxmenors o s CRRAMIC INSULATORS

for Radio, T.V., Electronic Appliances & Interference
Suppression. MICRODISC TRIMMERS for printed circuits LOW LOSS, METALLIZED, GROUND, etc.

Vast range, new designs. Our
Capacitors and Trimmers are of
unsurpassed quality to build relia-
bility that sets standard of long life
and trouble free performance,
and are used throughout the
world by leading manufac-
turers.

T.C. range:— P100, NPO,
N100, N220, N500, N750,
and High-K materials with
permittivity of 2500and 4000.
FIXED
CAPACITORS:—
Disc, Tubular and
Pearl.
TRIMMERS :—
Disc and Tubular

Radio & T.V. Cera-
mics in Low Loss
High Frequency
material.

Valve Holder Bases, Switch
Stators, Coil Formers—rib-
bed and metallised, Stand-off
feed-through Bushes, Pil-
lars, hermetic seals, etc.
Many types of mertallized
Bushes, seals, pillars, tubes,
etc., for all applications.

Please app ly . for If you want to improve the quality of your products, send us your enquiries for fixed
fur ther_ details Capacitors, Trimmers and Ceramic Insulators. Catalogues of a very wide range
and Prices. of standard types are available on request.

STEATITE INSULATIONS LTD.,
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15.

Telephone: . . . EDGBASTON 5381/2.
Telegraphic Address- “STEA TITE-BIRMINGHAM, 15~
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1.G.Y.

A 40,000-mile journey to film the world-
wide activities of the International
Geophysical Year: shooting in extremes
of temperature and humidity, from
tropical Africa to the polar regions—
from Australian desert to Japanese
mountains—from the inside of the
Vesuvius crater to the blizzards of the
Himalayas—even tunneling inside an
Alpine glacier: this fantastic location job
made possible the B.B.C. inaugural
programme for 1.G.Y., so admirably
presented by H.R.H. Prince Philip.

The World Wide Film Unit which
secured these amazing sequences relied
entirely on a standard Leevers-Rich
e 1 Syncropulse Recorder, and once again [
On the Jungfrau—12 000ft. proved that in the Belgian Congo, temperature 96° F

LEEVERS-RICH Sqncrapulse RECORDERS
are making TY SOUND BETTER

Photos by courtesy of World Wide Pictures Ltd

LEEVERS-RICH EQUIPMENT LTD.
78B ﬁHampstead Road, London, N.W. | EUSton 148l

THE () JYSIIOLY (R o

Review Extracts .

. the construction and workmanshlp of this Rogers FM
tuner 1s a delight to behold. The chassis is rigid and the wiring
neat.’

.. the signal is held like a limpet over a few degrees of the dial
then disappears and the inter-station noise increases until the
next signal drops in and is held firmly, with no “ off-tune
positions of distortion.”

*“ The discriminator is of the Foster-Seeley type and provides
ﬁrst class audio quality.”

. on switching on cold no drift is apparent, as the AFC takes
over within plus or minus 500 kc/s of correct tuning point.’
(GRR Home Test No. 37 by Donald W. Aldous, M.Inst.E.,
M.B.K.S., G.R.R. March 1957).

PART OF A | COMPLETE | HOME HIGH FIDELITY SYSTEM

¢ Automatic Frequency Control % Foster-Seeley Discriminator
v Variable Inductance Tuning Y% Low Impedance OQutput

v Built-in Filament Supply Y% Grounded-grid RF Stage
price £24 . 17 . 0 INcLUSIVE

Available from leading High Fidelity dealers throughout the country. Immediate delivery.

A new Illustrated Leaflet giving concise details of the complete tange 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
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IT'S GOOD BUSINESS
TO INVEST IN RCA

BROADCAST EQUIPMENT

RCA engineering combines quality and long-range economy

Because there’s more to radio equipment than
its initial cost, economy minded broadcasters
prefer RCA equipment...their best insurance
for safeguarding their investments and build-
ing profits. They realize that many RCA broad-
cast transmitters with more than 25 years of
service are operating today because RCA has
engineered and manufactured its broadcast
equipment to meet the highest standards.

Why RCA Broadcast Equipment

Reduces Operational Expenditures

o RCA uses the highest quality circuits and compo-
nents —gives you a wide safety margin of operations,
minimizes costly, time-consuming replacement.

e Superior specifications include superlative wiring —
for longer service without re-wiring. °

¢ Long tube life in RCA Broadcast Equipment often
saves more money in the long run than the initial
cost of less carefully engineered equipment.

o Higher trade-in value for RCA: equipment.

FROM THE STATION LOGS

Here are a few of the many station reports from all
over the world, describing long tube life in RCA Broad-
cast Equipment. When these reports were received,
the tubes were still going strong:

94,613 hours: RCA final amplifier triode in RCA 10 KW
medium wave transmitter, at KPOJ,
Portland Oregon.

RCA final power triode, in RCA 50 KW
medium wave transmitter at KDKA,
Pittsburgh, Pennsylvania.

RCA final power triode in RCA 1 KW
short wave AM transmitter at DZMB,
Manila, Philippines. ¢

RCA mercury-vapor rectifier, in RCA
50 KW short wave transmitter at Cana-
dian Broadcasting Corporation.

62,000 hours:
46,115 hours:

33,738 hours:

R SR

RCA offers a complete line of Broadcast Transmitters
ranging from 250 watts to 250 kilowatts. Consult
your RCA Distributor or write Dept. BE49-} at the
address complete i jon.

RCA INTERNATIONAL DIVISION

RADIO CORPORATION OF AMERICA
30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y., U.S. A,
Trademark(s) Registered
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2-SPEED TAPE
RECORDER

AMPLIFIER &
PRE-AMPLIFIER

20 SiPlee
VERDIK SALES LTD. 8, RUPERT COURT
WARDOUR ST., LONDON, W.1 (GERrard 82¢6)

OCTOBER, 1957

AMPLIFIER model 2001
and PRE-AMPLIFIER model 2001A

25 watts continuous output, total distortion only .05%. Positive
and negative feedback to achieve distortion-free reproduction.
Pre-amplifier has inputs for Tape, Gram., Mic. and AM/
FM tuner. Compensator for record characteristics and

continuous adjustable bass and treble controls. Aatomatic
attenuation control for various cartridge characteristics.
Price complete 40 gns.

In High Fidelity

for sound —NATURALLY!

17, Stratton Street, London, W.1

Exhaustive research, inordinately

fineengineering and individual craftsmanship
have produced this new

standard in amplifier performance

INTEGRATED AUDIO AMPLIFIER
model 1004

Selector switch gives choice of three
correction networks which between
them cover the majority of recording
characteristics. Separate bass and
treble controls. Supplies for Radio anc
Gram. motor provided. A plug-in
pick-up attenuator permits the use of
all types of high output pick-ups in
addition to the magnetic and moving
coil patterns.

A rumble filter is automatically
switched into circuit. Power output 10
watts. Price 25 gns.

PAMPHONIC REPRODUCERS LTD

Telephone GROsvenor 1926

DaP687
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|2
PAINTON
’/, 4
4

TOGGLE SWITCHES

N
fi
I'I
TYPE
10 AMP
SINGLE POLE CHANGE OVER OPERATION. 501056
SWITCH RATINGS:
DOUBLE POLE ON/OFF OPERATION. 500705 10 amps. at 250 volts AC/DC
As 500705, but fitted for two-hole mounting by AVERAGE INTERNAL RESISTANCE:
4 B.A. bushes on I%” fixing centres. . 501089 Less than .002 ohm.
DOUBLE POLE ON/OFF. Dimensions and finish CONTACTS AND TERMINALS:
of bush and lever to conform to current RCL I51. 501402 Silver clad phosphor bronze.

6 AMP

The Painton 6 Amp. Toggle
Switches are designed to conform
to the performance requirements of

appropriate R.C.5.C. 6 AMP. RANGE
Specification,

SWITCH RATINGS:

6 amps. at 250 volts AC/DC
AVERAGE INTERNAL RESISTANCE:
Less than .002 ohm.

CONTACTS AND TERMINALS:
Silver clad phosphor bronze.

TYPE CAT. No.

DOUBLE POLE CHANGE OVER. Dimensions shown in
line drawing. Heavy duty chrome finish. 501085
DOUBLE POLE CHANGE OVER. Dimensions and finish
of Bush and Lever to conform to current RCL I51. 501403

DOUBLE POLE CHANGE OVER. Bush and Lever
Dimensions to conform to current RCL 151 but with
chrome finish. 501521

PAINTON
’ Wn gzy/ﬁlmf

13220



64 WIRELEsS WORLD OCTOBER, 1957
Amplifiers, T Cabinets, Let ha i 1

A NEW CATALOGUE OF ® e o anufacturars' Brcs. @ S tame o complse ol

nas juss been pubtished b MIGH  FIDELITY  EQUIPMENT @ Dromcreisns: e Seone  lations from stock. We can
appointment, Technical Guid_ance tised in this journal
S b) Chief Ei

N o R T H E R N R A D I o S E R v I c E s p::fneanyyorogg reu;::'; po'glr?riir. [ ] C::;gi'eted sausﬂg::‘o?regr tg:;:g:

. . €. ed, €
11 Kings College Road, London, N.W.3. Phone: PRImrose 3314 availabse.
Send two 2%d. stamps for your copy now.

The new No. | “ SYMPHONY " AMPLIFIER Mark
Il is a 3-channz2l 5-watt Gram/Radio Amplifier with
astonishingly flexible tone control. You can lift the
treble, the bass, or—and here is the unique feature—
the middle-frequencies to suit your own ear characteris-
tics, and the record or radio programme being heard.
Independent Scratch-cut is also fitted and special nega-
tive feedback circuit employed. The Amplifier can
accommodate a wide variety of records from old 78s
to new LPs. [nput is for all types of pickup of O.1 v.
output or more and there is full provision fog Radio
Tuner, Tape take-off and Playback. It is available to match
|5 ohms or 2-3 ohms speakers. Price 12 gns. (carriage
7/6). Fitted in Portable Steel cabinet 2 gns. extra,

The new No. 2 “ SYMPHONY ” AMPLIFIER
Mark Il as No. | but with [0-watt Push-Puil triode output
and triodes throughout. Woden mains and output
transformers and choke. Output tapped 3, 7.5 and |5
ohms. Provision for Tuner and Tape. Competes with
the most expensive amplifiers on the market yet costs
only 16 gns. (carr. 7/6). Fitted in Portable Steel cabinet
2 gns. extra.

No. 2 “ SYMPHONY ” AM/FM TUNER. Com-
bining all the specifications of our Long, Medium and
Short wave Superhet AM Tuner and our No. | FM
Tuner; Separate Coil Assemblies and L.F.s. Fully self-
powered on one chassis. 26 gns. (carr. and pkg. 7/6).

THE *“ SYMPHONY *” DE-LUXE TAPE
RECORDER, 2-speed, twin-track, micro-
phone, radio and gramophone inputs. Facili-
ties for playback through high quality internal
elliptical speaker, or through external
high fidelity speaker or through external
high fidelity amplifier. Automatic head
demagnetisation. Wide frequency range
heads. Housed in handsome polished walnut
 Symphony *' Amplifier, FM Tuner cabi;et. Fanhtlastic value for ";022767 52 gg‘s..

it in Nor. i or monthly payments of - us
anditencolUnitliniblordrkiCabinet BT e gelelh CabinecSnly £5/IT/65dFC[derails
in catalogue.

No. | “ SYMPHONY ” F.M. TUNER. High grade
instrument with extremely silent background. Based on
the latest type of permeability-tuned Coil Assembly of
advanced design housed in anti-radiation shroud giving
extreme sensitivity and high music/noise ratio. Suitable
for amplifiers in the highest fidelity class. £15/8/-.
Power Pack £3/7/6. Magic eye £1 extra if required. Size 20in, wide x 17in. high x 17in.
deep, at 9 gns.

DEPENDABLE
RELAY CO.

DEPENDABLE W =
AUTOMATION B

ARD SELF-CONTAINED RELAYS

Manufactured to your specification to A.LD. and L.E.M.E.

N
e,

A
STAND

\\\

% y R % standards.
CONTROL UNITS »,% COILS up to 80,00002. CONTACTS up to 8 amp. Z
FOR % INSULATION up to 5kv. Prototypes 7-14 days. zZ
z PROMPT DELIVERY — PROMPT QUOTATIONS %/
e PRODUCTION CONTROL % SIEMENS high-speed types also supplied. %
e COUNTING é Specialists in tropicalisation. Transistorised relays. //
e e ? Contractors to leading manufacturers, P.O. and Govt. Depts. Z
° Z . ) Z
. ::ar:m;ass Y
°
o SWITCHING DEPENDABLE ELECTRONIC RECORDER
e POWER HANDLING Continuous Strip Chart e S5in. graph e 3 speeds o
e LIQUID AND GRAIN Power driven pen e Immediate starting torque o

Fuli-scale drive 3 sec. e ‘““Plug in'" oscillator
chassis e Black ebony finish Instrument Case o
Research o Industrial and medical applications e

LEVEL CONTROL
TEMPERATURE AND
FURNAGE CONTROL

I2a, Tottenham Street,LONDON, W.I: 'Phone:LANgham 7391/2

(NEAR GOODGE
ST.STATION /




magnetic
recording

every inch is tested 4

F.A.HUGHES & CO.L7D Devonshire House - Piccadilly - London
Mayfair 8867
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“YOU CAN RELY ON UN" ——

Stockists of all Radio and Electronic components for
manufacturers, laboratories, Educational authorities,
and the amateur.

MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL
PARTS STOCKED AND AVAILABLE ON H.P.
*

INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC.
DETAILED LISTS ON ABOVE AVAILABLE
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK

- Rapio Servicing CoMPANY

82, SOUTH EALING ROAD, LONDON, W.5. Telephone : EAL. 5737

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednesday | o’clock.

! ’ﬂgﬁi’éﬁ = _
g "
ity “?’_;.
Pesnney B2
e i f

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 It’s reliable
oscillator, very robust yet light weight, Front if i’s made
area 13in. x 13%in. x ld&in, deep, price 9/6d. by Jackson’s

JACKSON BROS. (London) LTD.
KINGSWAY - WADDON  SURREY Telephone CROYDON 2754-5
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The range of four valves offers

a choice of heater voltage:

67

L Wm MUU‘:, mwjj:( { y] e

These new STC valves are loctal-based, indirectly-

heated, beam-power amplifiers electrically similar to the

U.S.A. type 807 but with extra advantages. Little more

than half the size of the 807 the electrode assemblies are
~ more compact . .. stronger and more rigid . . . and the glass
bulbs less vulnerable. Shorter grid and anode leads, and
glass base with miniature-type pins reduce inter-electrode
capacitance and improve performance at the higher
frequencies. Thus, both mechanically and electrically,

they offer a new high standard of reliability, which,
together with their small size, makes them particularly
suitable for use in mobile equipment.

5B/264M 6B/255M 5B/257M 5B/258M
double-ended single-ended single-ended double-ended
6.3V 6.3V 12V 19v
0.9A 0.9A 0.47A 0.33A

Where the overall seated height must be
kept as low as possible, the single-ended
type 5B[255M may be used under conditions
other than those of high altitude or anode
modulation. The 5B[254 M is available under
the code 5B|254G, as a flying lead version.

Srandord Telephones and Cables Limired

SPECIAL VALVE SALES DEPARTMENT
CONNAUGHT HOUSE

63 ALDWYCH

LONDON W.C.2
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THE CONTEMPORARY. This beaut-
ifully made cabinet is oak veneered with
mahogany interior and is waxed finished.
Available in any shade to order at

slightly extra cost.
This cabinet can be fitted with any of the
latest Hi Fi Units.

£10.15.0

THE SERENADE. Veneered with
finest selected walnut, beautifully
polished to a medium shade; this
attractive cabinet has generous storage
space, with board sliding out smoothily
on metal rollers.

This cabinet can be fitted with any of
the latest Hi Fi Units.

THE BUREAU. This popular
bureau cabinet is veneered with the
finest selected Walnut and beautifully
polished in a medium shade. De-
signed to accommodate almost any of
the many units we have available and
to give generous storage compart-
ments,

Lithusiaste [’2

EMPRESS A.M./F.M. RECEIVER
CHASSIS. 9-VALVE HJF

This de Luxe high-fidelity chassis
covers the F.M. band and the Short,
Medium and Long Wavebands. Min-
jature cathode-ray indicator is in-
corporated to facilitate precise and
accurate tuning. it has internal
ferrite rod aerial which glves perfect

station selectivity, extension, speaker and pick-up sockers, 200/250

vol*s. Including two loudspeakers. 7 6 0
I« IS

R.T.C. LOUDSPEAKER. This loud-

speaker has been designed to give cone air
loading to reduce harmonic and inter-
modulation distortion—this unit forms one
of the most compact full range systems
within its power capacity. Can be fitted to any
of the cabinets illustrated or purchased

separately.
£3.19.6

THE NEW 4-SPEED B.S.R. AUTO-
CHANGER. Now for the first time
since the invention of the gramophone,
you can play 78, 45, 33—and the sen-
sational new 16 r.p.m. extra-long-play
records—on one instrument! Now, in
your own home, you can erjoy the magic
of ‘' recording studio *’ fidelity.

This new Monarch can be ftted to any of the
cabinets illustrated or purchased separately.

£9. 150

We supply all units and can fit any cabinet with the latest Hi Fi amplifiers, tuners, transcription units, record changers, speakers, etc.
Send for comprehensive illustrated catalogue of cabinets, autochangers, speakers, etc., all available on easy H.P. terms.

LEWIS

120 (Dept. WWO) GREEN LANES,

RADIO

PALMERS GREEN, LONDON, N.I3.

COMPANY

Telephone: BOWes Park 1155/6

A new wnde range DELAYED SQUARE PULSE GENERATOR

R

Model 5001 with accurate Time
& Voltage Calibrations

Rise time 10 musec independent of
pulse width

Square Wave Output 025 c/s to 25

LA Sy o

“2ABD 1S (il arey

Te agy FRATR

Mc/s Waveforms show 0°2 usec pulse on25
cmf usec sweep ; 10 million to 1 range of
pulse rate, width and delay calibrated by
b direct reading dials withip 5%

Internal Multivibrator of new type gives
highly stable frequencies continuously
variable from 0°1 ¢fs to 1 Mc/s

External Trigger from signals of any

waveform and polarity at amplitudes down
to 0'2V and frequencies up to 2'5 Mj/cs

Single Pulses at any range setting by
push button

[ ]
Delay of Pre-Pulse to main pulse —
jitter free and continuously variable from
\ 0'2 pgec to 2 secs; Pre-pulse output 20
Keaaraas: :\:: § volts positive or negative—0'2 usec wide

i\ Main Pulse amplitude—20 mV to 50 V
positive or megative

+HHH

Y% OUTPUT VOLTAGE CALIBRATED
TO WITHIN 4 29,

Negligible overshoot on any range—no
sag on long pulses. Width continuously
variable from 02 psec to 2 secs. + 5%,
The most accurate and versatile box of
pulses yet made available to electronic
engineers.

— 10
OSCILLOSCOPES

NALAR

NAGARD LIMITED
18 Avenue Road, Belmont, Surrey
Telephone VIGilant 9161/2
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ANTIFERENCE [zl

IX2/4E 220/66

75" 115"

A complete range o Indoor and  outdoor
! BAND ’ Antex (illusirated) Dz{ BAND ll models to swst all
| pole, ** H,” Fringe and Indoor models is conditions and 1o provide the very best
available. Qutdoor models can eastly be results for VHF|FM equipment. Models
- adaptedfor Band 111 by adding Band I for firting to existing TV masts are
d = Grip-on aerials. available,

350/1C
526

.ég BAND lll 3, 5, 8 10 element

e‘ﬁca“ A All- 3 and Stacked Arrays
Jor outdoor installation and a compre-

_Pa n-
pnc‘ H ) on ad Co ] hensive range of indoor models.
nciuding : gewsils
S cked on
ot ] p u‘[et ad
1
pand WP CIR) ® 4
1 design®
cially AN
ment S
pas guCkK
URY > 0
.
STANDARD Pre
PLUG & «Y”’ BOXES iy
d.  SOCKET e P
i\..v Cy h cl
R.E.C.M.F. SPE.CIFICATION' For combining or dividing Band I and i
R""’,"EJE ";‘;’;P";ﬁ" Band IIl Television Aerial down leads. HIL-O s T % et
/ Outdoor Model Y.1 I 6’ 6 with or‘zinEtlme aer:zalb Al}_incorpc;ra;e the
Ao 2 ectronic Coupling
sOcKET Tvs/1 { el patente: 11 Anti/erenge.ng exclustve to
Both 80 each Indoor Model V.2.— T2/6

BICESTER RD.,
AYLESBURY, BUCKS.

LIMITED

ANTIFERENCE

HL402/4K
THE ANTIFERENCE GROUP (euricay s Ml s o L 92’6

® Antiference Installations Lt

Antiference Aerials are supplied through Appointed Antiference Distributors to all leading Radio and Television Dealers. We
regret that we cannot supply direct to-members of the public.

DHB/409 5
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T HE tool for Electronic Circuits
also by

DCOL

( Regd, Trade Mark )

Soldering Equipment

SHARP HEAT FOR QUICK
ointing of transi stors, resistors and
all classes of miniature components-

SUPPLIED IN ALL
VOLT RANGES

ADCOLA
*LONG LIFE" Bits
FROM STOCK

ILLUSTRATED ACTUAL SIZE

Electrical standards approved in ali
leading countries

Catalogues of the Adcola patented
aond registered design soldering
equipment on request from

Head Office, Sales and Service

ADCOLA
PRODUCTS LTD.
GAUDEN ROAD,

CLAPHAM HIGH ST.,
LONDON, S.W.2

Telephones :—
MACaulay 4272 and 3101

SIS s 004" R SEH S gl s

WIRELESS WORLD
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HARTLEY-TURNER

“315"
LOUDSPEAKER

Power Handling
Capacity 15 Watts Peak A.C.

Flux Density 14,000 Gauss

Voice Coil 4 or 15 ohms. (Please
Impedance state on order)
Fundamental
Resonance 30 ¢/s

Frequency Coverage 25 c/s-15 Kc/s

Chassis Die Cast non-mag-

netic alloy

Overall diameter 124 in.
Overall depth 64 in.
Nett weight 71bs. 9 ozs.

Packed weight 91bs. 9 ozs.

s

s 30

- 10 % % 70 ®0 200 300 390 691000 7000 3067 3063 760018599 TRAES
FREQUENCY (CYCLES PER SECOND)

Retail Price 10 Guineas

(Carriage paid in Great Britain)

H. A. HARTLEY CO. LTD.

66, WOODHILL, WOOLWICH,
LONDON, S.E.18.

Phone: Woolwich 2020. Ext. CB32

(An A.E.l. Company)




OCTOBER, 1957

RADIATION MONITORS LIMITED
announce their

Utility
GEIGER COUNTER

Now obtainable from
Initial U.K. Distributors

WirELESS WORLD

71

£10.0.0
(Plus batteries)*

A self-contained portable instrument made under
licence from the U.K. Atomic Energy Authority for
the detection and measurement of Beta/Gamma
radiation by the technician, experimenter, student, or
amateur prospector—with wide application in Indus-
try and Civil Defence.

Circuit

Based on the Integrator Circuit developed at the Atomic
Weapons Research Establishment. Current pulses from
specially produced, halogen quenched, long-life Geiger-
Mueller tube integrate in neon scaler capacitor. Stepped
charge-per-pulse gives triple range over voltage cycle. Visible
and audible count.

Construction

High grade components throughout. Case specially designed
for single-handed operation and field use, moulded in high-
impact polystyrene of great insulation resistance. Balanced
weight, thumb operated switches, hooded neon, sliding Beta
window.

Range

Three switched ranges. Crystal speaker gives precise audible
count of each single pulse on lowest range or immediate
appreciation of significant flux change on medium range.
Calibrated flash cycle on all ranges.

Sensitivity

Average back ground count 90 per minute.

Utility

General laboratory monitoring.

Isotope tracing and contamination detection.

Location and relative assay of Uranium and Thorium ores.
Examination of path or flow in industrial processes.
Qualitative measurement and illustrative experiments in
education. Realistic training in nucleonic practice at a harm-
less radiation level. Geological mapping, and cave and mine
exploration.

Facilities

Portable, completely self-contained. High tension from
internationally available 30 volt layer-type batteries, potential
automatically disconnected as case is opened. Battery life under
continuous day and night operation exceeds shelf-life.

Easily cleaned anti-contamination feet on base protect case.
Anti-glare panel and substantial hood simplify count and
promote accuracy.

Finger tip audio and range change. ’

Output socket for miniature earpiece, ’scope, or scaler (inser-
tion of jack mutes speaker for ¢ secret ” counting).

Extra long, wide shoulder strap for field survey leaves both
hands free.

Size 9in. by 6in. by 3in., weight with batteries, 3lb.

* (Set of mimiature batteries supplied with instrument for
£2 15s. 3d. extra.)

PROOPS BROS. LIMITED
52, Tottenham Court Road, W.1.
Telephone : LANgham 0141

RADIATION MONITORS LIMITED,
Telephone: Head Office, MUSeum 4420

72-76 CAMDEN HIGH STREET, N.W.1
Warehouse, EUSton 8156
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Modernise Your Radiogram

with an MM chassis

The effect of substituting a good quality Receiver/
Amplifier for your ordinary commercial unit will
astonish and delight you. Only in this way can the
full benefits of the improved modern recordings and
the superb quality of the VHF/FM transmissions be
obtained. Armstrong have been making replacement
chassis for nearly 25 years and have concentrated
exclusively on the requirements of those who want
the best. This is your guarantee of first-class
performance and reliability.

MODEL PB 409 (illustrated) 28 GNS.
A High Quality Radiogram replacement Unit

* 9 valves % 6 watts
Push-Pull output * Neg-
ative Feedback % 4
wavebands including VHF

% Quick action Piano
Key selectors % Separate
Bass and Treble controls
* Magic Eye

MODEL AF 105

AM and FM Tuners and High Fidelity Amplifier
on one compact chassis

% 10 valves % [0 watts VHF. % Independent
Push-Pull output % 20 wide range Bass and
dB Negative Feedback % Treble controls with visual
5 wavebands including indicators % Magic Eye

Post this coupon or write for descriptive |iterature_|
I and details of Home Trial facilities, Credit terms and
Guarantee to Armstrong Wireless and Television Co. I
| Ltd., Warlters Rd., Holloway, N.7.
| Tel: NOR 3213 BLOCK CAPITALS PLEASE I

| NAME .ot e
| ADDRESS .....ooiiveiiiiiiieeccie e e |

| Demonstrations at our Holloway Showroom 9—&6 I
l Weekdays and Saturdays WWO I

FLEXIBLE
REMOTE CONTROL
OUTFITS

offering facilities for making prototype flexible remote
controls as required, without flexible casing.

The Remote Control Flexible Shafts in these Outfits cover
the range of torque loadings required for volume controis,
wave change switches and condensers used in electronic,
radio and television equipment.

No. 130 (.130 in. dia.) for controls up to 4 inches long
No. 150 (.150 in. dia.) for controls up to 6 inches long

Longer controls with flexible casing made to order.

Detailed Parts and Price List available upon
request to Dept. W.

€. OF CREAY ERITAIN LTD.

INDUSTRIAL DIVISION

BRITANNIA WORKS,

25-31, ST. PANCRAS WAY

Telephone : EUSton 5393

N.W.I|

R.C.4.
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Voltage Stabilisers & Reference Tubes

e
-
el 0'\3“:..,\«

et o G S

T S i W i

O o S e e S
e

This brochure, which will gladly be sent to you on request, contains much

useful information relating to wvoltage stabilisers and reference tubes,
together with data and characteristics of the wide range produced by

English Electric Valve Co. Ltd.

"ENGLISH ELECTRIC’

ENGLISH ELECTRIC VALVE €0. LTD. ko
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150-ochms nominal impedance,
figure-8 section twin; capaci-

' 4
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rating at 100 Mc/s, 300 watts.

K.25.B
300-ohms nominal impedance,
flat ribbon-type twin; capaci-
tance 4.0 ppF/ft; Attenuation
at 100 Mc/s, 1.4 db/100 ft; power
rating at 100 Mc/s, 500 watts.

. e s

&
o cap.
DEAC PERMA-SEAL
Hermetically sealed Ni-
Cd accumulators have
these advantages:
No corrosion — No
gassing — unlimited
K.35.B helf-Tif
300-ohms tubular twin feeder sneli-lire.
with stable characteristicsin - : P c
varying weather conditions. No maintenance ) an ‘94
Capacitance 4.0 F/ft; Atten- be permanently wired- Sap
uation at 100 Mc/s, 1.4 db/100 q Easil B d » G
ft; power rating at 100 Mc/s, . asily re-cnarged. L//
ELINLHED _ A range of three types: o,
disc, cylindrical and 5

rectangular from 50
mAh to 23 Ah capacity.
Disc cells can be
stacked for the higher
voltages.

Write for leaflet D13 fully patented
giving further details.

G - A - STANLEY PALMER LTD

MAXWELL HOUSE, ARUNDEL ST., LONDON, W.C.2
Telephone: TEMple Bar 3721(3

TELEO THE TELEGRAPH

CONSTRUCTION
& MAINTENANCE
Co. LTD:

&

Enguiries to: Mercury House, Theobald's Road, London, W.C.1,
Telephone : HOLborn 8711.

Branches at: CARDIFF -- DUDLEY - LONDON
MANCHESTER : NEWCASTLE . NOTTINGHAM

A

0 0

0 0 R

4

DaG 650
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““. .. the finest instrument of its kind’’
Ry // =G i ' 1}
; f f 1.?‘ ¥ 3 ’ 1

Sir ]ohn Barbirolli, the world famous Conductor of the Halle Orchestra has
said of these instruments: “. . . And to think that I can remember the old phonograph
cylinder and that we have now arrived at the incredible perfection of the Black Box-—surely
the finest thing of its kind ever produced.”

The Pye Black Box range of Record reproducers offers a choice of models to
suit everyone. The original De-Luxe Black Box is magnificently presented
in an elegant hand-painted Chinese Lacquer finish, while the Traditional
Black Box, finished in a rich natural mahogany, has the same pleasing lines
and its own air of distinction. The latest addition to the range — the Super
Black Box — features the amazing new ‘Infinite Throat’ Electrostatic Loud-
speaker and is available in ‘Contemporary’ or ‘Traditional’ finishes. All
models play four speeds of records and can be operated automatically or

o

/ _ The World’s Finest Range of Record Reproducers

Pye Limited, ) . Pye Radio and Television - Pye (Canada) Ltd.,
Auckland, C.I., Pye Corporation of America, (Pty.) Ltd., Pye Limited, . Northline Road, Toronto.
1149 Raritan Avenue, h b South Afri Tucuman 829, Buenos Aires.
New Zealand. Highland Park, Johannesburg, Sout| rica. Argentine. Deutsche Pye G.m.b.H.
Pye Pty. Ltd., . New Jersey, U.S.A. Pye (Irflam:‘l) Ltd,, Pye Limited, Berlin-Zehlendorf-West,
Melbourne, Australia. ' Dublin, Eire. Mexico City Roonstrasse 2, Germany.

PYE LITMITED . CAMBRIDGE . ENGLAND
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SWITCHES & SIGNAL LAMPS

S.L.81 T.622, Toggle Switch
Neon Signal Lamp D.P.C.O. 3-amp., 250v.
1 hole fixing

$.936: Normally off
S.938: Normally on

3-amp., 250v.

Write for Catalogue No. 131

S.L.90/SB

C L [ ARCOLECTRIC )

SWITCHES -LTD

K.75: Small Pointer Knob

CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES)

FIVE-FIFTEEN

AMPLIFIERS

A TRIBUTE FROM
MR. P. WILSON, M.A.

:IDEC'{DHE

Technical Editor of the “Gramophone”

<« All the components used in the Spectone
amplifiers are of the highest quality and
the workmanship is first class: I give them
full marks.”

Wrste for descriptive leaflet with full technical specifications

WINDSOR
POWER AMPLIFIER with PRE-AMPLIFIER

Volume Control, Bass and Treble Controls and Input
Selector Switch on chassis. Two inputs; one for radio
tuner or pre-amplifier and the second for a pick-up.
Treble Control continuously variable from + 16 db to
—~ 15db at 10 Kc/s. Bass Control continuously
variable from + 18 db to — 12 db at 20 ¢fs.
£24/17/6

SPECTO LTD. Vale Rd Windsor
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/high sensitivity
/dinch cathode ray
/ tube with

SPIRAL P.D.A.

THE SBHP
SERIES BY

Electrostatically focused and deflected
“ cathode ray tubes, the SBHP series
\ has been produced for high performance
' oscillographic applications. The
X tubes have a high deflection sensitivity and a
' helical post-deflection acceleration system
'
t
|
i

to permit the use of high p.d.a. ratios. The
screens are aluminised and the tube is
available with any of the standard screen
phosphors—the phosphor type being
denoted by the last number in the tube title.
Forexample, SBHP1 has a P1phosphor screen.

- m— -

V/cm Useful y scan.....

Pattern distortion........... 1.5 max.%;
i (at 100 % of useful scan)
*With a helix potential Spot position........ within 0.5 cm
of 10kV (undeflected)

radius circle
Orthogonality of deflectionaxes 4 1°

For further details, write to the G.E.C. Valve and Electronics Department

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2

77
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the DYNATRON v.h.f.
tuner unit

PROVIDES TRUE HIGH FIDELITY LISTENING

® 7/8 Valve Tuner ®  Pre-tuned 4 stations
Automatic frequency corrector ® Single switch operated

This tuner is the most advanced unit available today. It |..
brings to the discriminating listener true-to-life reception of | :
music and spoken word through the
medium of the B.B.C.’s ‘Home’,
‘Light’ and ‘Third’ VHF radio
broadcasts.

The F.M.z employs a Foster-
Seeley type of discriminator and
covers. from 88-roo0 Mc/s. with
four pre-tuned circuits. This unit
is used by the B.B.C. and leading
relay organisations use it as both a
main and monitor receiver. For
completing a high fidelity audio
installation or converting a radio-
gramophone, the Dynatron VHF
tuner provides the complete answer.

Power Unit P.1

Two versions are available—one with an output of 0.2V .; the other with
an extra valve providing a variable audio output which can be adjusted
between 0.3V. and 2.0V, R.M.S. A separate Power Unit, Type P1, is
also available for use in installations where suitable voliages are not tlabl

Dept,

Type FM2 LY

DYNATRON

CASTLE HILL

7-valve FM2LV 8-valve FM2HV Power Unit P
£28.0.0 £33.12.0 £8.15.0

Write for full details of this Dynatron F.M. Tuner and learn

what true high fidelity listening really means.

TU 103, DYNATRON RADIO LIMITED
MAIDENHEAD . BERKS

NOTE THESE PLUS FEATURES
I 360 degrees orientation in all 3 planes irrespective of angle of stand-off arm

2 Type “ A" is adjustable to fit stand-off arms or masts Zin. to I1in. or
Type ** B ** which is adjustable to fit stand-off arms or masts 12in. to 2in.
(please specify when ordering).

3 Attaches by hinged collar to stand-off arm or mast in seconds (no
dismantling necessary).

4 Locks positively at any angle, in any situation.

FOR ANY JOB YOU’RE SAFE WITH

‘360° ADD-ON AERIALS

WITH FULL ORIENTATION

Fitted in seconds for any angle any
direction.

The Wolsey “Add-on” aerials, incor-
porating the new ‘360’ clamp can be
mounted in apposition to the stand-off
arm and provide unlimited orientation
in every direction.

Available in
BAND il aerials, 3, 5 and 8 elements.

AND NOTE THESE RETAIL PRICES
Band 111 Types

360/Y3...............32/6
360/Y5. 4306
360/Y8.... ..63/6
360/DYS ........ 100/

When ordering, please specify for which diameter of
stand-off arm required: A=3"to 1", B=13" t0 2",

. WOLSEY

WOLSEY ELECTRONICS LIMITED - CRAY AVENUE, ST. MARY CRAY, ORPINGTON, KENT . Telephone : Orpington 26661/2/3/4

W39

(Electronics Division, Gas Purification & Chemical Co. Ltd.)
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A NEW RANGE OF HOMELAB
SIGNAL GENERATORS . ..

The Type 20 is an AM/FM Signal Generator covering the
frequency range from 7.5 to 240 megacycles on funda-
mentals. The output RF signal may be unmodulated or
modulated with a 1,000 c.p.s. sine-wave for normal AM
tests. As an FM generator a reactance-valve modulator
is employed to provide deviation up to.250 ke/s through-
outits range. PRICE £15/15/-, plus 5/- packing and postage,
Send stamp for details.

The Type 12 is a general-purpose Signal Generator cover-
ing the frequency range from 100 ke/s to 130 mefs. The
RF output signal may be unmodulated or modulated by
1,000 c.p.s., sine-wave or square-wave. In addition an AF
output signal of either sine- or square-wave shape is avail-
able for audio testing. PRICE £8/10/-, plus 5/- packing and
postage. Send stamp for details.

The Type 2 is an inexpensive Signal Generator covering
the frequency range from 100 ke¢fs to 130 mc/s. The RF
output signal may be unmodulated or modulated by a sine-
wave of 400 c.p.s. An audio signal of 400 c.p.s. is also
available. PRICE £4/10/-, plus 5/- packing and postage
Send stamp for details.

R
i

[

OTHER “* HOMELAB’’ PRODUCTS
- ) AUDIO OSCILLATOR UNIT. 20 c.ps. to 20 kcfs,
PRICE £7-10-0. Packing and Postage 5/-.

® MULLARD FM TUNER UNIT, WITH POWER SUPPLY.
PRICE £12-10-0. Packing and Postage 5/-.

@ CHECK TEST. 50 pf. to 8 mfd. and 0 — | MEG,
PRICE £2-12-6. Packing and Postage 5/-.

HOMELAB INSTRUMENTS LIMITED
615.617, HIGH ROAD, LEYTON, LONDON, EI0

Telephone: LEYtonstone 6851
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Sturdy, Reliable and Inexpensive
Nylon—PF mouldings. Silver plated contacts. Solid

25WAY drawn aluminium cans. Positive locking mechanism.
Breakdown voltage 3.5k V.

12 way

Send for full details to :—
THE McMURDO INSTRUMENT CO. LTD.

ASHTEAD, SURREY. Telephone: Ashtead 3401 ISP, MSC 6

HETERODYNE FREQUENCY METERS
TYPE LM14

Designed and built to United States Navy specification, ’
these Crystal Controlled instruments combine all the
advantages of the well known BC.22|1 Frequency
Meter, plus many additional features which increase = A o
their usefulness. "

Y Frequency range 125-20,000 kcs. in 2 bands.

Y Accuracy better than .02, in 125-2,000 kcs. band,
and better than .019, in 2,000-20,000 kes. band.

Y Voltage stabilisation circuit ensures accuracy not
affected by power supply fluctuation.
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Y Separate power switches allow standby filament Higit

operation without HT supply.

Y Modulation switch enables instrument to be used
as a Signal Generator.

Y% Has corrector for WWYV,

Y Supplied with removable shock protection mount-
ing.

Y Size only 8%in. x 8in. x 8Lin., weight 11} Ibs.
Y Brand New and Unused.
Further details on application. - ——— PSP -

UNIVERSAL ELECTRICAL INSTRUMENTS ORPORTION

138 Gray’s Inn Road, London, W.C.I.
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SPECIFICATION

Type 301

Y AMPLIFIER 2 Stage Cathode Follower
to Y Plates. Bandwidth: 20 ¢/s-6 Mc/s (3 db)
usable to 10 Mc/s. Sensitivity: 100 mv/cm.-
300 v/cm. in 8 ranges through frequency
compensated attenuator. Input impedance
1 Megohm across 15 pf.

C.R. TUBE Emitron type 3AFPI. Diameter
70 mm. Green trace. Pre-set astigmatism
correction. E.H.T. 800 volts. Vertical shift
> 10 cm. Horizontal shift > 30 cm.

TIME BASE Entirely new Miller-Multi-
vibrator circuit combining the excellent pro-
perties of the multivibrator with the linearity
of trace achieved by Miller feedback. Con-
tinuously variable expansion to 30 cms.
Sweep range -5uS/cm. to 50mS/cm. Re-
currence frequency (repet.) 5 c/s.-100 kc/s.
Flyback suppressed.

SYNCHRONISING Repetitive or Trig-
.gered. Internal or External. Positive or
Negative. Provision for synchronising from
the frame pulse in a television waveform.
AInput resistance 2 Megohms. Trigger initiates
the scan.

waveforms

LIMITED

MISCELLANEOUS Calibration voltage (sin-
usoidal) 10 v. pp. at mains frequency available.
Detachable viewing hood and transparent
lattice with 1 cm. rulings. Adjustable tilting
stand for easy viewing. Removable door
encloses controls and provides stowage for
leads. A.C. mains supply (externally ad-
justable) 200-250 v. 50 cycles. Power con-
sumption 85 watts. Dimensions 12}" X9” x7".
Weight 19 Ibs.

Type 302

As for type 301 with the following exceptions.
Y AMPLIFIER 2 stage balanced amplifier
with cathode followers to Y plates. Single
ended input. Bandwidth: D:.C.-3 Mc/s
(3 db). Usable to 7 Mc/s.

C.R. TUBE. Emitron type 3AFP7. Blue
trace. Long persistence.

TIME BASE Sweep range 5uS/cm. to
500mS/cm. Recurrence frequency (repet.)
% c/s-66 kc/s.

MISCELLANEOUS A.C. mains supply
either 200-250 v. 50 cycles or 100-130 v.
400 cycles.

Radar Works, Truro Road,
‘London, N.22.
Telephone: Bowes Park 6641-2-3

PORTABLE OSCILLOSCOPES
TYPES
301 and 302
i I
i
|

e
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easy!

A simple kit
brings true
high-fidelity
within your

means

NO HEADACHES
with this kit of parts.
Everything you need to
build an  acoustically
perfect loudspeaker is
here ; including the
famous Grampian 1255/
15 speaker unit, grille
material and working
diagrams. All parts are
accurately finished,
machined and drilled,
only assembly and
polishing to suit your
taste remains to be done.
Ingeniously designed
for either a corner or flat
against the wall, the
cabinet will enhance
your  room —to  say
nothing of your listen-
ing!

PRICE of complete kit including

1255/15 Grampian
high-fidelity speaker

£20

Deferred terms available
if desired on complete
kit or speaker and cabinet
purchased separately.

The well-known Grampian
high-fidelity speaker unit may be pur-
chased separately if required. It is a
12in unit especially designed for use
with high quality amplifiers. It has
an extended frequency coverage of
from 20 to 15,000 c/s with exceptional
performance over the wuseful audio
range. Price of ]255/15 unit only, £9,

Write for full details of complete cabinet, copy of the
response curve and information about suitable amplifiers
today—

GERPANVIRIVANN]

REPRODUCERS LIMITED
Makers of High-Quality Sound Equipment

17 HANWORTH TRADING ESTATE, FELTHAM, Middx

Telephone: Feltham 2657/8. Telegrams: Reamp Feltham

1255/15

WORLD OCTOBER, 1957

M. R. SUPPLIES Ltd.—

(Established 1935)

Univeraally recognised as suppliers of UP-TO-DATE ELECTRICAL MATERIAL which
does the job properly. Instant delivery. Careiul packing. Satisfaction assured.
Prices nett. Brand new goods. .
SYNCHRONOUS TIMER MOTORS (G.E.C.). 200/250 v. 50 . Compact units, 21 x
14 X ifln. with lin, shaft proj. Self-starting, high torque, 6 r.p.m. Suitable also for
display turntables. 57/6 (despatch 1/-).
SHADED POLE INDUCTION MOTORS. 200/250 v. A.C. Very silent running and ideal
for many lab. and domestic applications, stirrers, cooling fans, extractors, etc. No
interference with radio/T.V. Delco super model, fan-cooled, body 4} x 3}in. shaft
proj. 1}in. Torque 600 grmjcms. and the perfect unit for tape recorders in addition
to above duties, 42/6 (des. 2/-). Also open type, small model, body 3 x 2}in. Shaft
proj. approx. }in., torque 150 grm/cms. Also suitable for rim-drive gramo-motor.
18/6 (des. 1/6).
SERIES WOUND MOTORS (Parvalux). 1/30th h.p., 220/250 v. A.C./D.C. Double-
ended shaft, 4,000 r.p.m. Body approx. 4x3x 24in. Right: for sewing machines,
zrinall tools, cine, etc., very limiled supply (we wish we had more) at only 47/8 each
es. 2/-).
F.HP. GEARED MOTORS. We have an unrivalled repuiation for supply of series
wound and capacitor/induction units with final speeds ranging from 1 r.p.m. to 840r.p.m.
and final torques up to 75 Ibfin. A good choice from stock. PLEASE WRITE FOR
OUR LIST GM/357. Production and Technical s are sure to be interested.
CENTRIFUGAL AIR BLOWERS. Euxceptional offer of brand new £16 units by Leach
lectrical, po d with duction motor, 230/240 v. 60 c., 1 ph. Rated
output 35 c. ft/min. Overail length 8in. Max. dia. 4}in. Intake 2}in. dia., outlet
1}in. dia. Weight 8ilb. An excellent qu'et running unit for extraction or blowing.
£4/17/6 (des. 2/6).
EXTRACTOR FANS. 220/250 v. A.Q. at much below normal price. Induction motor,
silent running, no interference. In addition to the 8in. and 10in. impeller models
previously advertised (details on request) we now offer a lightweight model with 6in.
impeller, with back grille, and mounting frame, ready for easy installation at only
£4/12/8 (des. 2/6). .
AIR THERMOSTATS (Kieft). Adjustable range, 30/80 deg. F. Differential only 2 deg.
F. Capacity 15 amps. A.C., in smart ivorine housing 4] x 2x 2in. Easily installed—
instructions with each. Ideal for greenhouse, rooms, labs., ete. 45/8 (des. 2{-).
SYNCHRONOUS TIME SWITCHES (8angamo). 200/250 v. 50 c. In compact black
plastic housing 4in. dia. by 8}in. deep, providing up to 3 on-oft operations per 24 hours,
with day-omitting device (use optional). Capacity 20 amps. A.C. £5/8/8 (des. 2/-).
Two-circuit model (Smith's Relyon) £6/18/- (des. 2/6).
RUNNING TIME METERS (S8angamo). Indicating up to 9,999 hours, with cyclometer
dial indicating every six minutes. 200/250 v. 50 c. (8ynch.)” £5/5/~ (des. 2/-).
SELENIUM RECTIFIERS. Large range now available including s Bank of four
units for D.C. delivery up to 30 volts 56 amps. The bank £7/17/6.
A.C. MAINS RELAYS. Londex ML/AC, 220/250 v. A.C. coil, with 2-pole changeover
6 amp. switching. 29/8 (des. 1/-).
POWERFUL SOLENOIDS, rated for 24 volts D.C., but quite euitable for 12 volts D.C.
8ize of pot. 2} % 3}in.  ¢in, 650 Ib. pull. 10/6 (des. 2/-).
DELAY RELAYS (Western Electric). 24 volt 120 ohms coll, 2-pole “ make *’ with
;f;!)cision adjustable delay action, max. delay 3 secs..om base 4} x2@in. 15/6 (des.
WE ARE STOCKISTS OF: Philips Variable Transformers, 8tuart Electric Purmps,
B.P.L. Measuring Instruments. Lists on request.

M. R. SUPPLIES, Ltd., 68, New Oxford Street, London, W.C.1
(Telephone MUSeum 2958)

EDDYSTONE COMMUNICATION RECEIVERS

Model 840A illustrated
Cash Prices and Statutory Terms

3 Monthly

Deposit Payments of

] £3 14 6 £3 14 6
] £4 1 6 £4 1 6
] £6 8 4 £6 8 4
[ £9 2 0 £ 2 0
[ £12 16 8 £12 16 8
] £14 0 ¢ £l4 0 ¢

[ paid in 6 months by Bankers’ order.
Carriage paid per passenger train
Model 840A is for A.C. or D.C. 110/250 v.; 750 and 680X [10/240 v.
A.C.- These sets are the choice of the discerning professional and
amateur users. Descriptive literature gladly forwarded. !
Latest EDDYSTONE Component Catalogue 1/-.

The
Eddystone

Specialists
SERVICES LTD.,

55 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935
) CALL US ON TELEX. 62-244.
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RCA's NEW TVR-1 RELAY REBROADCAST SYSTEM

WIRELESS WORLD

Since the TVR-1 relay system uses standard TV frequencies, it enables those
in its path to receive your station’s broadcasts on their home receiver. Eight
repeaters, or more, may be linked in tandem to relay television programs while
providing home reception between repeaters.

The RCA TVR-1 offers the TV
broadcaster an opportunity to ex-
tend economically the coverage of
his stations, and provide inter-city
television relaying. Communities
which may not be receiving a suf-
ficiently strong signal, or those
small communities which are out-
side the station’s service area and
could not hope to have television,
will now receive your broadcasts.
Unlike conventional microwave re-

lay systems, the TVR-1 is capable
of rebroadcasting at each relay
station. Designed for unattended
operation, each repeater is in es-
sence an automatic station. Direc-
tional or non-directional antennas
can be used, depending upon local
coverage considerations, For full
details on new RCA TVR-1 relay-
broadcast system, contact your
RCA Distributor or write Dept.
TV-49-] at the address below.

RCA INTERNATIONAL DIVISION

RADIO CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA - NEW YORK 20, N.Y., U.S.A.

Trademark(s) Registered

Typical TVR-1 repeater
antenna Installation.

83
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HIGH PERFORMANCE—LOW COST | g &
AUTOMATIC AC VOLTAGE REGULATOR R —— Py

ES: 110-110V; 110-230V; 230-230V.
l‘;glémTION: L1% fz\r inputvariations of £15%.
RATING: 200 VA nominal, (Load limits 25 VA-

RESZIS’%‘IQAS‘E TIME: .01 sec.

EFFICIENCY: 83% approx. at rated load.
FITTINGS: On-offswitch, illuminated escutcheon.
The benefits of complete protection from the
disturbing effects of varying mains—available
for the first time at a moderate outlay. In a
size, presentation and finish that make the
SABIRMATIC ideal for:—Instruments,
Test Equipment, Television and Broadcast
Receivers, Appliances, and Experimental

Work. List Price £11.15.3
Further details and full specifications from:—

MERCIA

ENTE

24
P

..
-
2%y

R
Yes
:

RPRISES LTD

GODIVA HOUSE, ALLESLEY OLD ROAD, COVENTRY. Telephone: 2279

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR SEVENTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

(s) after P
our appropriate study course

to pass his exami

EXAMINATIONS, and now

MORSE CODE

New L.P. Records
Can be “played back” at 16, 33, 45 and 78 r.p.m,
to give morse speeds of 4—25 w.p.m. Skilfully
arranged figure and cypher groups.

Agencies available in all overseas English-speaking countries

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

656 AUODISCOMBE ROAD, CROYDON, SURKEY
Tel. ADDiscombe 3341

A.M.Brit.L.R.E., CITY and GUILDS, and P.M.G. |

HERE’S THE HEART

4 ouics]

HIGH FIDELITY!

DULCI MODEL H.ll. A combined and self-powered
AM/FM Tuner, Control Unit and Audio pre-amplifier in
one chassis. Seven channel selector matching to L.P. and
7 r.p.m. Records and Tape replay. FM (VHF) short,
medium and long wavebands. Bass and treble controls
giving 15dB lift and cut with indicated level response
position. Designed in every detail for superb performance.
PRICE (inc. tax) £ 29-3-10

DPA 10 (10-14 watts) Ulira Linear Power Amplifier
£12-12-0
DP 4 4 watt high fidelity amplifier, produced with every
refinement of technical skill for superb reproduction. 4 watt
amplifier for Tuner. £7-10-0

distinctly @

... pricewise products
The DULCI COMPANY Limited

97-99 VILLIERS ROAD, LONDON N.W.2
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New addition to the Thorn family of
miniature indicator lampholders designed

to use the Atlas midget panel lamp which
is only 0.575" in length and 0.249"

in diameter

INTRODUCING THE nonn

ROTARY SHUTTER

LAMPHOLDER
SHORT AND LONG SHANK VERSIONS

This lampholder represents an outstanding advance in
space-saving—the outside diameter of the complete
device is only §”. Here, then, is the smallest of all
dimmer indicator lamps. The cap contains a rotary
shutter with built-in stops to restrict rotation between
the fully-shuttered and the fully-open positions. When
fully shuttered there is sufficient illumination for night
vision. Glass lenses are engraved with the direction of
rotation and letters indicating night and day conditions.
The short shank version is designed for panel fitting
where there is no “Plasteck™ panel
intervening between the indicator
cap, and the lampholder. The long
shank version is for use where a
“Plasteck’ panel intervenes and/or
where the extended length may be
necessary to suit special installa-
tions. Both components are de-
signed to screw into the standard
lampholder body used for Plasteck
lighting L/H body 80/10/0063
earth return. This can be supplied
as double pole version if required.
Colour of cap: red, green, amber,
blue or clear. Can be supplied with
28Y, 12V or 6Y bulb.

Ll

18/

AND THE MINIATURE
PRESS TO-TEST

# FITTING

Extreme compactness has been
achieved in this new “Press to Test™
component.  For installation a
round hole #}” diameter is all that
is necessary in the mounting panel.
The component can be extracted
from either the front or from the
back-of the panel. There are two
versions one with 3 terminals
(solder or screw 1 terminal com-
mon) and the other with 5 tag
terminations, solder (1 terminal
common). The internal contact
assembly are so arranged as to be
free from normal aircraft vibration
conditions and pre-determined con-
tact pressures are maintained in the

¢ design technique. The front indi-
cator plate can be engraved ‘“Press to Test” or for any
other engraving to suit operational requirements. The
lampholder cap may be either the indicator or rotary
shutter type. Colour of cap: red, green, amber, blue or
clear. Can be supplied with 28Y, 12Y or 6Y bulb.

For full information write:

AIRCRAFT COMPONENTS DIVISION
THORN ELECTRICAL INDUSTRIES LTD
GREAT CAMBRIDGE ROAD, ENFIELD
MIDDLESEX. TEL: ENFIELD 5353
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And now...the NEW
Type V.200A

voltmeter

REPLACEMENTS

offer WINDING, ASSEMBLY
CAPACITY, SPECIALIST KNOWLEDGE
ON LINE OUTPUT TRANSFORMERS,
OTHER WAVE WOUND UNITS, AND
ELECTRONIC EQUIPMENT

Leading Manufacturers use
our service either for current
production or for small runs
of service replacements

Werite or ’phone today
for full details of this
valuable service to

ALFRED ROSE, M..LRE., CONTRACTS DEPARTMENT, EXT.10

Speedy delivery of all windings for Automation Transistor
circuits, Television, Printed circuits and other electronic devices.
You can rely on our delivery dates.

2 REPLACEMENTS
I34/I36 LEWISHAM WAY, NEW CROSS,
S.E. TIDeway 3696-2330

Telegraphlc FLIBAK, London, S.E.14

SONOMAG portable

incorporates the latest Collaro Transcriptor

with 3-digit rev. counter in an attractive Maroon and
Gold deck with matching bronze control panel,
Mullard valves, E.L.A.C. quality speaker,

input jacks for microphone and radiogram,

output jacks for additional speaker and/or external
amplifier, Collaro Studio microphone and

1,200 ft. tape.

Retails at 52 guineas.

Giving you—

A Wider bandwidth (10Mc/s)

’ 100 microVYolts r.m.s.
sensitivity

#» Enhanced stability

~—and no increase in price

Profits are sky-high with
SONOMAG HI-FI RECORDING UNITS

There is no finer voltmeter

for your application
SONOMAG Adaptatape

Ideal low-cost high-fidelity tape system. Latest

Collaro 3-speed Transcriptor with 3-digit

rev. counter unit-coupled to a

high-grade pre-amplifier. Simple to fit into a

suitable existing cabinet; the price includes a specially
designed power pack.

Retails at 38 guineas.

For full detasls and leaflets write direct to:

SONOMAG LTD

2 8t. Michael’s Road, Stockwell, S.W.8 Phone No. Brixton 5441

Write for technical leaflet

ng’ :
gl

57 CLARENDON ROAD, WATFORD, HERTS
TELEPHONE: GADEBROOK 4686
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3

SIEMENS
CONTACT COOLED

SELENITUM RECTIFIERS

B 7E

SIEMENS & HALSKE AKTIENGESELLSCHAFT
BERLIN - MUNCHEN

FULL PARTICULARS FROM
R.H. COLE (OVERSEAS) LTD.

2, Caxton Street - Westminster - London S.W.1
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TUNERS e

The FMS85 is the answer to so many problems. Combining
as it does the highest quality Frequency Modulation recep-
tion, and excellent reception on Medium and Long Wave-
bands, on a small compact easily installed chassis, compleie
with attractive escutcheon.

With completely stable drift free tuning, the FM band
covers 87.5 to 100 Mc/s and has a sensitivity of < 8V for
20 dB quieting. The circuit includes a tuned low radiation
R.F. stage, high level noise limiter, A.V.C. The Medium
and Long Wavebands cover from 195m. to 550m. and 800m.
to 2,000m., and using special delayed Amplified A.V.C.
circuits provide high-quality reception of good Continental
broadcasts. The FM85 is fitted with a Cathode Ray tuning
indicator which operates on AM and FM, a Volume Control,
and is supplied complete with an escutcheon finished in gold
or bronze and costs 24 gns. including P.T. or 28 gns. self-powered 200-250 v.

Also available the De Luxe AM/FM series S5/FM and S5E/FM at 324 gns., including P.T., or 36} gns.,
self-powered 200-250 v.

And the FM81 Mk 1I long range Frequency Modulation only tuner at 21 gns. including P.T.

The 205 Power Amplifier and Control Unit is now being demonstrated with enthusiasm by most High
Fidelity specialists. Capable of giving the highest quality of reproduction at ““ any level > up to 20 watts.
The Control Unit may be combined with and powered from some of our tuners and is suitable for feeding
any amplifier with an input sensitivity of up to 250 m/v or to special order up to 2 v.

C. T. CHAPMAN (Reproducers) LTD

WORKS. HIGH WYCOMBE SALES. RILEY STREET, CHELSEA,
BUCKS. H. W. 2474, S.W.10. FLA. 4577

PRE-SET CONTROL LOCK | TRANSFORMERS |

Designed to lock the spindles of pre-set for every requirement

potentiometers or trimmers without
rotational or lateral

displacement of shaft. Electronics
Will accept wide range of g

panel thicknesees, Transmitters
TYPE P TYPE C Radar

Very attractive Test

appearance for Send for .

panel mounting leafler 4.1 equipment

M.V. discharge
tubes

R.F. heating
L.V. healing

““KNOB LOCK™’

The ideal method of locking

panel mounted controls. Positive
guard against vibration, etc. Range 1 volt—35 K. V. 1 M/A—1,000 amps.

STANDARD OR TROPICAL FINISH

This development of our popular
pre-set control lock is finished

b LRI i 9 =T We are on Admiralty and Ministry
control nob and instantaneous
finger-tip locking knob. of Supply lists and A.LD. approved

Send for List No. A6
Enquiries to:

SUTTON COLDFIELD ELECTRICAL ENGINEERS STEWART TRANSFORMERS Ltd.

EEddICHD Tl'adlﬂg [State, Sllltﬂﬂ commm.::;ﬂl SUT 3038 & 5666 75 KILBURN LANE, LONDON, W.[0 - LADbroke 2296/7
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ASSURED

When we introduced the Goldring 500" Variable Reluctance Cartridge our claim for
it was a modest 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—the first in Great Britain
to be designed specifically around a diamond stylus. Full advantage has been taken of the technical
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
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 version
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
response, the effective mass
at stylus tip is reduced by
almost 100% and compliance

is substantially increased,

Improved transient response 5 3 s Vs
« s . H% e < %%  GOLDRING
and “presence” are not easily i st e e
el B 8 7% MANUFACTURING COMPANY
defined mathematically bur =~ et i 5% o -"'""»‘:7555,"'/'"3:5,'7,'}"?
id. I ” a5 2 s (GREAT BRITAIN) LIMITED
are very evident aurally, ‘e . v e )
p " % 3 csieses ,,l.,';,;;",';f;':’,'f 486-488 High Rd, Leytonstone, London Ell

i o (500 & AR A 4

Price 8 gns plus ».1. £3.5.6 : 55 ; % f;,";/:'f:‘ Leytonstone 8343
1o ee et S0 e,
% ','-I;.,"';’I;-" s & ,;f’f?:"’;::

* o os4,’ e
% :‘/,:’,':.:,:o, R A s A
"o’/:':‘;'.'d:" 500 e
e 2575%,

"0 %6%5"
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A FIRST-CLASS
BOOK EVERY
MONTH FOR

4/'-

Now’s the time to join_‘the
Scientific
Book Club

Each month, the Scientific Book Club brings to its members
the fascinating story of the march of modern science, told in
thoroughly dependable books by the front-rank scientific writers
of our time—vivid, vital, constructive contributions to Man’s
unceasing struggle to solve the problems of the Universe. And
although the ordinary editions of these books are sold fo the
general public at 10/6, 12/6 or 15/-, THE PRICE TO MEM-
BERS OF THE SCIENTIFIC BOOK CLUB IS ONLY 4/-.
Remember, too, that Scientific Book .Club selections are full-
length and unabridged. They are printed on good quality
paper, well bound, with an attractive picture jacket. These are,
we say with certainty, books that you will be glad to read, proud to
own. The Scientific Book Club brings these great books to you
each month; helping you to build
up, at remarkably low cost, a first-
class collection of scientific books.
Now is the time to join !

LOOK AT THESE TITLES!

Recent and forthcoming selections
include :

THE SILENT WORLD by J-Y.
- Cousteau. (Published at 18s.)

SCIENCE UNFOLDS THE
FUTURE, by J. G. Crowther (18s.).

THE MOUNTAINS OF
PHARAQOH by Leonard Cotterell

The Scientific Book
Club is owned and
controlled by Foyles,
the world - famous
booksellers.

In addition to the
authors of the selections
listed (right), members
have received books by
these famous authors.

J. BRONOWSKI
FRED HOYLE
JULIAN HUXLEY
F. SHERWOOD

TAYLOR (16s.)
JOHN CROMPTON INSIDE THE ATOM by Isaac
J. ROBERT Asimon (12s.-6d.).
OPPENHEIMER All full-length, full-size !

FILL IN THIS.ENROLMENT FORM TODAY!

To The Scientific Book Club, 121 Charing Cross Road, London, W.C.2
I wish to join the Scientific Book Club, and agree to purchase the book
issued each month to members at a cost of 4s, (postage 9d.). I agree to

continue my membership for a minimum of six books and thereafter
until countermanded. Wireless| World{Oct. *57.

[ *1 will pay for selections on receipt.
Or if you wish to save time, postage and .postal-order costs you
gr_x'ay send an advance subscription. 6 months 28s. 6d.; 12 months
1S,
[] *1 enclose 28s. 6d./57s. (strike out amount not applicable).
*Place 4/ in the space above, as required.

ADDRESS ... ..

Overseas enrolments (prices as for inland) must be accompanied
vy an advance subscription.

OCTOBER, 1957

ONE GOOD
TUBNTABLE . . .

. . . is worth several poor ones. Apart from the fact
that the cheaper turntables soon begin to deteriorate,
it is fairly obvious that for sustained high fidelity per-
formance, any piece-of equipment must be made to
very exacting standards. We have many types of high
fidelity  transcription
‘turntable  which we
demonstrate ~at our
showrooms. Some of
these are listed below
and further particulars
will be sent on request.

The Collaro 4T200. A four-speed turntable fitted with transcrip-
tion head as illustrated. £19/10/-.

The Lenco with Goldring 500 cartridge. A popular unit with
variable speed. G.L.50/4 with auto brake £21/17/10. G.L.56
without auto brake but with pick-up lifting device £23/7/-.

The Garrard 30l. An outstanding model with variable speed
adjustment. £26/8/3.

TAPE RECORDERS

MICROPHONES TAPES .
SPEAKERS AMPLIFIERS F.M. RADIO
GRAMOPHONES RECORDS

QUALITY MART

8 Dartmouth Park Ave, London, N.W.5 GULliver 1131
Tufnell Park Underground (16 mins. Charing X.) 27, 134, 137 bus

—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).

12/6 p. & P. 2/¢

12 VOLT RECEIVERS
type 1125d

Contents: two 9D2 valves,
3-1 intervalve transformer,
one mu-metal multi-ratio
transformer, etc.

10/- p. & P. 2

CHARTBOARD ANGLE LAMP

With clip-on end. Suitable for
Colleges, Offices, Draughtsmen, etc.
Bayonet fitting Globe.

£1.0.0 p. & P. 2.

U.S.A. Dynamotors, Type D/M53A, 24 v.
input, 220 v. D.C. output. £1. P. & P. 2/6

A. PRESTON & SONS

186 Sussex Way, London, N.19, pnons : ARchway 5951
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Fixing holes, No. and size as required,
on a 333in. P.C.D.
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for fatigue testing

Guided missiles, aircraft and all

forms of industrial components . ..

TYPE VI100l. This vibrator is of the moving
coil type with a wound field magnet energised from
an external source of direct current, It is continu-
ously rated and therefore suitable for extended
fatigue testing as well as for intermittent use in
research, development and production work.

The useful frequency range is up to 5 kc/s.

Weight 1 ton I15cwt. 10 1b.
............... 18in. dia 1
............ wevereeen... 3,0001b. plc. The design of the vibrator is such that the electrica
Excursion .................. 0.500in. max.

Max. permitted acceleration 100 “‘G"
Direct current force factor 36lb/amp.
Max. input............ 64 amps. (r.m.s.)
Moving coil blocked impedance
1.5 ohms (est.)
D.C. resistance of moving coil
0.875 ohms.
Field coil current........... <o 46 amps.

impedance of the ““speech coil” shows only a
slight rise at the higher frequencies and this obviates
the need for frequent output transformer tap
changing as the frequency is varied.

Our Technical Dept. is always
available to give assistance on any
Vibration problems.

W. BRYAN SAVAGE LTD

17, Stratton Street, London, W.1

Telephone: GROsvenor 1926

Dasi67
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the first choice

@\,@

@ 3 hours’ playing time

@ 4 watts output

Recording

! 3Jans

complets with
desk mic. and LP
tape

and the new,
sensational

@fpﬁ D777

The most compazt, llght weight 3-speed tape recorder with sxmple,
push button automatic control. up to 3 hours’ playing time. Playing

all types of pre-recorded tapes and providing an 4 0
GNS.

output of approximately 3 watts this versatile
recorder is at a price all can afford. Complete
with spool of standard tape.
Piexo-electric desk microphone, £2.15.0. optional extra

TR

WIRELESS WORLD
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MICROPHONE

55’-

Manufacturers apply for special prices

LIST, including special screened
plug and lead.

Write for details to

Tape Recorders (Electronic:) Ltd.

784-788 High Road, Tottenham, London, N.I7.
Tel: TOTtenham 081}-3

Cables: Toperec, London

HUNTON will cut your press

tool costs for PROTOTYPE and
PRE- PRODUCTION RUNS!

g@ﬂ

THE UNIVERSAL BOLSTER OUTFIT
USING STANDARDISED PUNCHES AND
DIES FOR SHEET METAL PIERCING
AND BLANKING ON FLY PRESSES

STUDY THESE
ADVANTAGES

@ Specialised range of Chassis Piercing and Forming Tools (or the
Radio and Electronics industries.

@ To get you started—standardised Punches and Dies }in. to 3in, dia,
in 1/32in, sizes from stock.

@ At short notice, Standardised Tools or square, oblong and other
shapes.

@ Adjustable Gauges for exact location of work. Automatic and Positive
Stripping of material from Punch.

f in London or Home Counties ask for a practical demenstration in your
own works, Alternatively, write for illustrated price 'ist W.W.

HUNTON LIMITED

PHOENIX WORKS, 114-116, EUSTON RD., LONDON, N.W.I.
Tel.: EUSton 1477 (3 lines), Grams: Untonexh, London.

sound

technigue

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
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inherent noise level DOWN
performance and reliability UP

with PRINTED CIRCUITS

HIGH FIDELITY

910 AMPLIFIER

The Altobass High Fidelity 510 is a greatly improved version of the universally popular § valve

10 wate Mullard design.

Combining a separate pre-amplifier, which Increases the over-all sensitivity and flexibility, with

a power unit incorporating an ultra-linear output stage, the Altobass 510 equipment enables a

new reailsm and fidelity to be achieved in 3l aspects of sound reproduction.

The use of printed circuits as a basis for the design of both units ensures a negligible Inherent

noise level and gives greater consistency and reliabitity.

Price: 23 gns, Sizes: Pre Amplifier 10 ins long x 34 Ins high x 4} ins deep
Power Amplifier 1 34 ins long x 54 ins high x 5% ins deep

Both units are finished In gold hammertone stoved enamel. The indelibly engraved perspex

escutcheon Is afso finished In gold, with matching control knobs.

Write for technical specificotion leaflet ALTOBASS LIMITED - PERCY ROAD * LEICESTER
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S.C.R. 399 WHOLE INSTALLATION

INCLUDING SHELTER H.D. I17A & 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 controlled 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 6V6, doubler or buffer 6L6, intermediate
amplifier 807(2). Power amplifier 250 TH. HV Rectifier 866A(2).
Voltage regulator VTI139(3). Audio drive 2A3(2). Modulator 100TH(2).
Rectifier 5Z23(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

BEAVOR LANE, HAMMERSMITH, LONDON, W.6

Offices and Works

Telephone: RIV 80067

BRAND NEW ORIGINAL SPARE PARTS
FOR AR88 RECEIVERS

LF. TRANSFORMERS 1st, 2nd, 3rd, 4th (for type D)
12/6 each or complete set of 4, 40/-.

LF. Transformers Crystal Load ...
Plates escutcheons (for type /i
DandLF) .... 15/-each }
Tuning Dial (for type D)
10/- each == -
Filter Chokes (for DandLF) ....................
Output Transformers (for LF) .......
Crystalphasing (D) .................
Antenna trimmers (LFand D) .......
Condensers 3 X .25 UF (D and LF)
3x.01UF (D and LF) .
RF Antenna inductors (D and LF) ...
Mains transformers (LF)
Small knobs (for LF and D)
ROTARY CONVERTER UNITS. Input 11.5-12.5 V. D.C.

Output 300 V., 200 m/Amps D.C. Price 30/-. Packing and
carriage 15/-.

AMERICAN VALVE TESTER Model 314. Individual lever
switches for each tube element, Roll Chart for American

valves., 220/30 V. A.C. Brand new in nice wooden case with
leather handles, Full instruction booklet. £10, Carriage 10/-.

HIGH RESISTANCE HEADPHONES. 2,000 chms. Brand
New, Ex W.D. boxed. Type D.H.R., 11/= per pair, post 1/6.

LOW RESISTANCE HEADPHONES. Brand new, Ex W.D.
boxed. Type C.L.R. and D.L.R. 5/6 per pair, postage 1/6.

1155. RECEIVERS COVERING TRAWLER BAND.
Frequency range, 200 kc/s.-500 kcfs. and 600 kcfs.-18.5 Mc/s.
g‘i{k’ﬁf and guaranteed £12/19/6. Packing and carriage within

J. P. ELECTRIC

MAIL ORDER DEPT.

156 ST. JOHN’S HILL * LONDON - S.W.11

4/~ each

HIGH QUALITY TAPE RECORDING
EQUIPMENT

OUR RANGE OF TAPE DESKS
Model 5D (Taking up to 104in. reels)
Model 5CL oD o s 93in,
Model 5CS » woey P3N
Model 5B ”» w s Tin,
All with two speeds, 32 and 74 i.p.s.
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 SRP Rec/Play
Type 5R Record
Type T5E Erase
Miniature (IS mm. dia;) Type MéRP Super Rec/Play
Type M5R Record
Type MSE Erase
FULL TRACK (.970 dia.) Type 6RPF Super Rec/Play
Type SRPF Rec/Play
Type SRF Record
Type SEF Erase
Al the above heads are high impedance but low impedance heads can
be wound at extra cost.

Two types of fixing stem available. Screening Cans available.
AMPLIFIERS

Our type 10 Record/play amplifiers have an overall frequency response
of 30—15,000 cycles within 4 db. unweighted. Details on application,

Send for lists. Private and Trade supplied.

BRADMATIC LIMITED

STATION ROAD 5 ASTON o BIRMINGHAM 7
Phone: EAST 288]-2 Grams: Bradmatic, Birmingham
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% SETS THE HIGHEST STANDARD

COMPLETE RADIOGRAMS
and RECORD PLAYERS

*

FREQUENCY MODULATED VHF
and STANDARD AM RADIO
RECEIVER and TUNER CHASSIS

*

CABINETS IN THE LATEST
CONTINENTAL and BUREAU
TYPE STYLING

*

HIGH FIDELITY and STANDARD
SPEAKER UNITS

*

AUTOMATIC RECORD CHANGERS
*

DISC PLAYERS

*

AMPLIFIERS

*

LOUDSPEAKERS

RADIOS LTD

COMPONENTS DIVISION

... for enthusiasts and those who
appreciate the finer qualities

of perfect sound

reproduction, Perth Radios,
manufacturers of electronic
equipment, provide the

complete answer with their

fully guaranteed components at
the keenest prices, plus a

generous extended credit plan

SEND

FOR

ILLUSTRATED
‘CATALOGUE

AND

PRICE LIST

MARTEN HOUSE
37-47 EAST ROAD, LONDON, N.I

Telephone : CLERKENWELL 2413/a
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Size 30" x 17" x 10"

—_—

Weight 35 Ib less unit.

£15.15.0

Can be supplied in veneered walnut, oak, mahogany or

maple to any finish.

Other suitable units are
the GOLDEN/FSB at
£8.14.11 and the 10’

BRONZE/FSB at £5.11.3.
(including purchase tax)

Made and Guaranteed by

WHARFEDALE WIRELESS WORKS LTD -

WIRELESS WORLD

Wharfedale

AF 10 REFLEX CABINET

with 10" foam surround unit performs in public.
Philharmonic Hall, Liverpool, 2nd July 1957.

This cabinet is fitted with Wharfedale Acoustic Filter
(patent app. 4483/56), and the vent is tuned to 40/45 cycles.
Photograph shows G. A. Briggs and R. E. Cooke demon-
strating the blowing out of a match at 40 cycles in the
Philharmonic Hall, Liverpool, before an audience of
some 1600 people.

Waveform of vent output

at 40 ¢/s with 4 warts into
10" Bronze/FSB.

IDLE - BRADFORD * YORKS. Telephone:

W10/FSB
f13.2 .4

(incl. purchase tax
74s. jod.)

This is the best
10” speaker in the
Wharfedale range
and gives excel-
lent results in the
AF10.

kT
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Idle 1235/6

LIVINGSTONE 2261 EST. 1933 3, TOWER HILL, LONDON, E.C3.
P S
- B AMPLIFIERS AND TUNERS TRANSCRIPTION MOTORS.
H I" - F I Leak TL.10 and Pre-amp......ccocverieeecnenees €28 7 0 Garrard 301 .... L £26 8 3
Osram912............c....... From €21 0 0  connoisseur . €28 11 4
Obtainable Mullard 5/10.. From £18 10 0 | .. GLS5 . CEIT 10 4
WoBAZ  eoeeeeieeieeeeeeceevseseeersvesneas £25 00 | :
from 3 O SO a3y o O O =
Tripletone Major £14 10 © .
Tripletone de Luxe... €9 7 6 SPEAKERS
Tripletone lunior............. £6 19 6 Tannoy Dual Concentric 15in. with X-over £35 12 0
Armstrong AM/FM Chassis....c.ueerioerenaiens £29 8 0  Tannoy Dual Concentric 12in. with X-over £29 § 4
T.S.L. AM/FM Chassise.c.evecereeecsencaacunnaes €32 11 0 Tannoy Direct Radiator 12in.....ceieeeneene.. £14 0 0
T.5.L. F.M. Tuner.......... 2000000 0000000000 E17 10 0  Goodmans Axiom 150.......ccceruureneirannnnes £V 5 9
Eddystone F.M. Tuner Model 820............ £31 18 © WB.HF 10/12.....cciivniiiinnninennecnannnnes B £419 9

MNEERERRESENUEI NSRRI NI AN AN R RN ANAR AN A RN AR AR R

TRANSFORMERS

COILS  LARGE OR SMALL QUANTITIES
CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.O., M.O.S., L.E.B., ETC.
123-5-7 PARGHMORE ROAD, THORNTON HEATH, SURREY

POLYTHENE

PROTECTIVE CAPS & PLUGS
FOR
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.

STANDARD

Also available Connoisseur, Leak, Goldring and B.J. pick-ups Tannoy variluctance cartridge,
Diamond and Sapphire styli, Dust Bugs and accessories. W.B. and Goodmans cabinets.
Cabinets custom built or altered to take Hi-Fi equipment.
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an amplifier which really does

sound better than any other

Craftsmanship and component quality control to standards which have
never before been approached, together with close inspection in actual
production, guarantee that the Audiomaster you buy will give the same
phenomenal performance as the original prototypes. This rigid adherence
to published specifications ensures a reproduction of the highest fidelity,
from records, radio, tape or microphone and the maintenance of this
masterly performance over many years of hard work.

The facilities and performance of the
Audiomaster Pre-amplifier leave noth-
ing to be desired. For example, any
first-class medium impedance tape
head can be connected directly and
the unit will amplify and equalise
according to the characteristic re-
quiced. Max, sensitivity 1 mV.

reproduction that’s out of this world ...

A udiomaster

Block condensers, high stability
resistors and craftsmanship of the
highest order ensure years of service
to the Audiomaster’s high standards.
Total distortion less than 0.19% at
30 watts output. Harmonic distor~
tion less than 0.5% at 20 watts,
Damping Factor of 50. Hum and
Noise level better than 85 db relative
to 20 watts.

—_—

1

uadiomaster

[
AW. & N, Electronics product distributed throughout the UK. by M us’ cr a’ ’

20/22, High Street, Southall, Middx. SOUthall 3828
13, King Street, Richmond, Surrey. RiChmond 6798

Write for full information, or berter still,
see it and hear i1 at Musicraft’s showrooms.
Export Trade enguiries welcomed.
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THE LINEAR °‘DIATONIC’

A HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature .s the compactness of the
unit. Full advantage has been taken of
latest component miniaturisation develop-
ments to produce a 10-watt Hi-Fi push-
pull amplifier incorporating tone control
preamplifier stages within the measure-
ments of 10 x 6 x 6in.

FREQUENCY RESPONSE
+ 2 d.b., 30-20,000 c.p.s:

MAXIMUM POWER OUTPUT
In excess of 14 watts.

' RATED OUTPUT 10 WATTS.
In addition two high impedance input

> D SENSITIVITY

sockets are provided for microphone and e

gram, etc. Each input has its associated Volume (1) 22 millivolts for rated
vol. control, five B.V.A. (Mullard) valves output.

are employed ECC83, ECC83, ELS84, Volume (2) 220 millivolts for rated
EL84, EZ81. output.

H.T. and L.T. power supply point is

included for a radio tuner. O s cONhROE

Continuously variable + 6 d.b.

7B CID UL a8 T SIZE ONLY 10—6—éins. to —13 d.b. at 12,000 c.p.s.

QUALITY AMPLIFIER ioht- [2L . BASS CONTROL
Size only € x 5 x S3in. high. 12 d.b. Negative Weight: 1241b. Power consumption 90 watts

Feedback. Sensitivity 30 m.v. for full output. For 200-230-250v. 50 C.p.s. A.C. mains. Continuously variable + 13 db.

'3; Mullachd valveé.zg(():€§83 ”fl:win ;rriode. ELS84 Outputs for 3 and 15 ohm speakers. to —18 d.b. at 50 c.p.s.
ower Qutput, ectifier. Separate Bass
HUM LEVEL

and Treble Controls. For 200—250v. 50 c.p.s. H H

A.C. Mains. An ideal unit for use with Gram. ChBaISSIS hﬁnISh stoved Grey Referred to maximum output and
or 'Mike.’ OQutput matching for 2—3 ohm —FBlue hammer. GNS including integral 0
speakers. Retail Price £5.19.6 Retail Price . including integral pre-amp —6

LT/45 TAPEDECK AMPLIFIER . 0 . d.b.
';_\oof_‘i;‘s%ls_tesourli_(p_;e f?c_'op:aﬁ,‘:?nfﬂgolht; Fr;m yc;ur ISD:I Etoclf(:st oré if'in c.hﬁifully, Ir:hrecz from us. HARMONIC DISTORTION
ﬂ:’:ﬁ:eaf’e‘gdg::li‘i“":”?w maé(_e of Dect:<. en JALE. Tor escrlptlve iterature. 0‘19% measured at 6 watts.
mulgti-position swi;:cehq;']or 3a%t,lgg,aléli1:.“:::§ec)t TRADE A N D E XPO RT NEGATIVE FEI_':‘DBA.CK
Retail Price 12 Gns. ENQUIRIES Total 32 d.b. including 24 d.b:

in main loop.

L | N EAR PROD U CT; LTD. 5.9 MAUDET:TI;EEL, LEEDS, 2.

CABINETS !

Many and varied designs in Bureau
Piano, Console & Table Models
THE CONTINA CABINET

This cabinet i3 of a new revolutionary
continental design. A style which has

| THE *“ASPDEN"’
TAPE DECK

Model No. 721 (As-
sembled). Cash Price
£10/10/- plus  8/-
PP. & L de

been copied by most of our leading radio 3 or deposit
and furniture manufacturers. The ex- ot £1/5/8, pluz 6/-
terior is finished in high polished dark PP. & 1. and 8

walnut veneer and i i Sm— = “ monthly payments of
o ot e P e £1/5/8. Model 521 (Assembled). Cash Prics £9/10/- plus 6/~ P.P. & L or deposit of
terior also i8 complete in its high standard £1/3/3 plus 6/- P.P. & L. and 8 monthly payments of £1/3/3. They are also available
of finish and is veneered throughout in in Kit form at £9 and £8 respectively, or on easy terms.
Send for owur light mahogany, blending but offering an Specification: Model 521 7}in. x 1lin. 5in. Reels. Model 721 10in. x 1lin. 7in. Reels.
Monthly Bulletin . excellent contrast to the exterior. High impedance Record/Play heads 2,800 ohms at 1 K Gap.0004in. at 50 Ko/s 80 v..
Stze 3ft. Lkin. long, 1 f1. 3in. deep, 2f1. 94in. high including legs which are 10in High Impedance Erase Head 10,000 ohms at 50 lf. Gap. .0025in. Erase Volis are 50
from the floor. Motor board 12}in. X 17in. Dial aperture 17}in. x 9}in. K/80/90. Both heads are latest type, low with x core.
Will accommodate an 8in. speaker. Also full storage space is providad, 2 speeds are obtainable: 3%in.—7}in. per ses. Frequency Response at 3}in. per seo.
The hali-length doors are slid on metal runners and are provided witmrgold approx. 506,600 c.p.s. and at 73n. per seo. 30/12,000 c.p.s. A detachable handle is
‘ Inset finger plates. Send also for our detailed wholesale list for supplied for hand rewinding. Mode! 721 panel is drilled for a rewind motor shonld the
N ’

cabinets, wire chassis FM/AM. te TV: i user wish to fit one, Drive: Ruhber belt from a constant speed motor to a perfectly bal-
conva.}t:)rs &",“f,d;‘;”gl,cméﬂ uon?:;‘,gf; E.Gs.' sxﬁ:?;. Q:f tals, anced fiywheel, giving constant tape speed without * wow * and ¢ fiutter,” throughout
the full length of tape. The motor is suitable for 100/250 volts 50 cycles mains.

Trade only supplied Amplifier and Power Pack Kits are also evailable on ** H.P.” Write today for quotation.
V.E.S. WHOLESALE SERVICES Ltd. : DOUGLAS JORDAN LTD., (Dept. W.W. [5),
Dept. (W.W.), 11. Gunnersbury Lane, Acton, W.3. Tel.: ACOrn 5027 3 Corbetts Passage, Rotherhithe New Road, S.E.16

- Switeh-Tunod FM. el these

(FREQUENCY CONTROLLED)

o Senaitiive //mé‘dj aaél‘f/

Size 44" X 43" X 5}
Wiring diagram and holed chassis
available.

v
ux(’Q'

WIRING D

T.R.F. Circuits T.V. Converter Circuits, etc.

Send S.A.E. for full circuit and Battery Circuits etc.
constructional information. Dortable CUrcults  cond 10d. in stamps for the ror

Mains Circuits

Filter Circuits
O5SMOR (Dept. WWIS5) 418 Brighton Road, South Croydon, Surrey  croden 2148/9 ”5” OR




OCTOBER, 1957 WIRELESS WORLD 99

L=04,P “modern solderless terminations

TRADE MARK

The A-MP solderless termination system is based
upon the A-MP Precision Pressure Crimp.
Wherever wiring is employed, using termination
singly or in complicated ‘‘harness”, A-MP
systems reduce costs, time and labour, with gains
in efficiency and reliability.
The A-MP Precision Pressure Crimp is applied
by means of hand tools, pneumatically assisted
w88 hand tools, foot-operated bench presses or
° heavy duty automatic power presses.
Each is a triumph of precision engineering,
: producing strong, completely dependable ter-
minations, each of which is identical, a standard
of uniformity which endures for the life of
the tool.
But we are not just selling tools. Wherever
there is wiring to be done, terminations to
be made . . . no matter how complicated
they may be . . . A-MP engineers can assist

ou,
0 A-MP SYSTEMS
Q. AID EXPORTS

The A-MP solderless method meets
wire termination specifications in foreign
countries. Use of the A-MP method
will enable you to compete in world
Fully Automatic Power Tools markets. It is particularly significant
that A-MP systems are standard prac-
tice in the U.S.A.

Write or *phone NOW and learn more about A-MP* Solderless Terminations—the CREATIVE approach to Better Wiring,
S5=% AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD-

London Office: DEPT, 7, 60 KINGLY STREET, LONDON, W.I, Telephone: REGENT 2517-8 and 3681-2-2
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND.
* Trade Mark of AMP Incorporated, U.8.A. AP 828/42

Pneumatic
Assisted
Hand Tools

Hand
Tools

Foot-operated Bench Press

TRADE MARK
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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)

G.E.C. 912-PLUS Mullard Tape Amplifiers

A »”
Sl (|406|IB|) Amplifier * A
14/6 pair | SS/567/A
$2 (14062/B1) SS/567/B 5 32/6 the set
$§/567/C

o U
S4 (55/556/1) 16 Amplifier « B ”
S5 (55/556/2) ... 10/6 | SS/567/A ... e 16/6
G.E.C. 88-50 Pre-Amplifier

Input Selector (state number of positions) ... 12/
Treble Selector ... 7/9

Write for Price List and Design Chart.

SPECIALIST SWITCHES

23 Radnor Mews - Sussex Place
London W2 - AMBassador 2308
Suppliers to the leading electronics, aeronautical and

automobile companies and to research institutions, the
G.P.O. and Universities.

operators

everywhere
are using* b A

S. G. BROWN Headphones s /' ‘?’/f’ RELAYS

SUPPLIED TO YOUR
Are you? Even under the most adverse conditions, SPECIFICATION
the weakest signal can be clearly heard with
BROWN headphones.  Reliable and highly
sensitive, yet able to stand the rigours of everyday
use, they can be worn for long periods without
any discomfiture.

% LOWEST PRICES

% QUICK DELIVERIES

% BUILT TO A.L.D. STANDARDS

s SAMPLES ON REQUEST

s LARGE OR SMALL ORDERS
UNDERTAKEN

*T A PHONE: PAL 1686
ype TUDOR WORKS, 3, CHASE SIDE, SOUTHGATE, N.14

Eprc?dying the adjustable reed
principle, these instruments
are capable of the utmost

sensitivity. O A

Boe ical chickceNhen iy THE WORLD'S GREATEST BOOKSHOP

of tone and clear reception of
l‘- * FOR BOOKS & »

weak signals is essential.
FOR ALL YOUR
Technical Books

Foyles have departmentsfor Gramophone Records,
Stationery, Handicraft Tools and Materials, Music,
Magazine Subscriptions, Lending Library.

119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (20 lines) Y Open 9-6 (Thurs. 9-7)
Nearest Station : Tottenham Court Road

S A

i

Headphones & Handphones
‘Automatic Helmsman’
Marine Compasses
Echo Sounders

For full detasls of BROWN Head-
phones and other equipment write to
Telephone Dept. Navigational Equipment

S. G. BROWN LTD.

SHAKESPEARE STREET * WATFORD * HERTS
Telephone Watford 7241
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“NERA” MODEL PC. 50, a floor console
projection television receiver, designed for in-
dustrial use with Closed Circuit Television.
Picture sizes — 30" x 22", 40”x 30", and 48" x
36", on special activated aluminium screens.

WiIRELESS WORLD

Transistor Battery
Portable Counter de-
signed for counting
small production
quantities.

Maximum rate 4 per
second, with a
built-in photo-electric
cell, or alternative
remote photo-electric
cell probe. Battery life
gives 250,000
continuous counting
operations.

Size 43" % 33" x 1§".

Typical types of
Coil Winding.
Focus coil and small
mains transformers
for Television
Receivers.

If you want

IMAGINATION, TECHNIQUE, EXPERIENCE BUILT INTO ELECTRONIC EQUIPMENT
Whether in Design, Development or Manufacture

Whichever type of service
you need, you can save time
and trouble, maybe money
too, if you write or *phone
without delay.

consult

10

—

Small Audio Amplifier using Printed Circuit
technique for use in Record Players.

P.AM. Electronics Department combines the
technique and experience of several companies,
long-established in the Electronic field, with

the extensive

modern production resources

of PAM. Ltd Examples of recent work

are illustrated.

P.AM. Ltd., Electronics Department
Merrow, Guildford, Surrey. Tel: Guildford 2211.

One of the Group of Companies in the Southern Areas Electric Corporation Limited
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YOU'LL DO BETTER WITH PREMIER

The NEW De-Luxe

TAPE RECORDER TR3

Case finished in Red and Cream with Or £ 5 .18.0
gilt styling and fittings.

Size 18Lin. x 15in. x %in. for A.C.

Mains 2’00/250 v. 50 cycles. DEPOSIT & 8 MONTHLY
TRADE ENQUIRIES WeLcoMEp PAYMENTS OF £5.16.3
i OR

CASH 45 gns.

plus 21[- post & packing.

% Size only 8in, x 8in. x 43in.
MAY BE BUILT FOR X Weight, including batter es, S4Ib.

¥ 4 valves of the economy type,

a a ¥ Medium and longwave superhet circuit,
¥ High Q frame aerials,
z High sensitivity on both wavebands.

: % 5in. speaker of the Jatest type.
plus 3/' post & paCkmg' Y% Automatic onfoff switch operated by lid.

Designed in our own laboratory.

Backed by an up-to-date Technical Information Dept.

*

i ra. *
Battegiceiext Y% Components available separately if desired,

3

*

HT 10/- (Type BI26). or Simple to construct, using normal soldering methods.

equivalent, Mains unit will be available later.
LT 1/6 (Type AD 35) or Instruction book 1/6.
equivalent.

which gives complete SAFETY
to the constructor !

These Televisors use a double wound mains
transformer which gives you complete safety
from contact with the mains supply when hand-
ling the chassis or controls.

% BB.C. & LTA. DESIGN

WITH NEW TURRET TUNER £33 7 ‘l PLUS COST
MAY BE BUILT FOR 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 2{/- for pkg. and carr.

PREMIER RADIO COMPANY,
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B.S.R. T.U.8 3-speed
Record Player £4/12/6
plus 2/6 post and pack-
ing.

P.U. complete with
arm 36/,

CABINETS — PORTABLE
MODEL PC/2

Grey Lizard Rexine
covered . 45/-
Overall dimensions
15in. X 13}in. >
2in. Clearance un-
der lid when closed

in.

MODEL PC/2 DE
LUXE

Two colours, wine

and grey, with cut-

out for speaker and

amplifier .... 55/6
Dimensions 15in. X

14in. x 7iin.
MODEL PC/3

Grey Lizard Rexine covered.......... 69/6
Overall dimensions 16%in. X 144in. X 1lin.
Clearance under lid when closed 3}in.

MODEL PC/3 DE LUXE
As above but with cutouts for Speaker and
Amplifier ................... .. ..., 79/6
Dimensions as above.

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 18%in. X
204in. finished in
medium mahog-
. any, and on the
right a detachable board 124in. x 181in. and a
shelf which may be used for record storage.
Cash Price 18 gns., plus 25/- pkg. and carr.
Credit Terms: Deposit £2/18/- and 8 monthly
payments £2/4/11.

The new Spencer West Band Three con-
verte;/' is now available at £6/5/- plus pkg. and
ost 3/-.

pencer West Pattern Unit 25/- plus 1/-
pkg. and post. For elimination of B.B.C.
iterference or I.T.A.

PREMIER
BUREAU
DE LUXE

A superb cabinet
in finely figured
walnut veneer. In-
terior light syca-
more with rexine
matching lining.
Overall dimen-
sions: 33in. high,
34in. long, 174in.
deep. Uncut control panel on right-hand side
approximately 16in. X 104in., uncut base-
board on left-hand side 15%in. long, 131in.
deep. Two full size felt-lined storage cup-
boards in the lower part of the cabinet.

Cash price 16} gns.

Credit Terms: Deposit £2/3/10 and 8 monthly
payments of £2/2/10. Packing and Carriage
25/~ extra.

We carry a comprehensive stock of com-
ponents by all leading manufacturers.

SEND 2id. STAMP FOR OUR
AUTUMN CATALOGUE

YOU'LL DO BETTER W

207, EDGWARE RD., LONDON, W.2.

WIRELESS WORLD

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 tested £15/15/-,
Or pre-amplifier and tone control in a separate
unit £14/14/- plus pkg. and post 7/6.

8 WATT AMPLIFIER

This design includes
#] 5 miniature valves of
the latest types, an

Itralinear
Qutput Trans-
former suitable
for Speakers of
3 and 15 ohms.
and a very at-
tractive perspex
front panel with gold
lettering, complete set
of parts £8/8/-. Postage and Packing 5/- extra.

4 WATT AMPLIFIER
£4.10.0

Instruction Book 1/- post free.
A steel case is now available, complete with

MAY BE
BUILT FOR

Plus 2/6
Pkg. & Postage

engraved panel, for 15/6 extra. The amplifier
may be supplied complete for £5/5/= plus pkg.
and post 3/6, or fitted in case at £6 plus pkg.
and post 3/6. Engraved panel 3/6. Post Free.

COMPACT GRAM
AMPLIFIER

Complete ready to eonmect
ini any type of Pick-up and
fieaker (3 ohms) A.C.
Mains  200/250 v.
Volume and tone
contrel fitted with
knobs. Overall size
~J¥ 7}in. long x 8iin.
7 & wide x 24in. high.
3 £2:19:6

> Plus packing and poatage
2/6.

2]

Buitable speaker 7 x 4in.
elliptical 21/10.

2-BAND TRF RECEIVER MAY
BE BUILT FOR £5.15.0

plus pkg. and post 3/=

3 BAND SUPERHET RECEIVER
wrm o £7.19.6

BUILT FOR Pkg. & Postage
These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. X
6in. X 51in. in cither walnut or ivory bakelite
or wood. Individual instruction books 1/«
each, post free.

TERMS OF BUSINESS

QOash with order or Q.0.D, over £1. Please add 1/- for Post
Orders under 10/- 1/6 under 40/-. Unless otherwise atated.

| and postage 5/-.

Tel: Ambassador 4033 & Paddington 3271
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Why |

Limited Quantity Only!

COLLARO R.C.54 CHANGERS
at £7.1 9.6 plus 5/- post and pkg.

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
Deposit 25/ and 8 monthly
payments of 25/,

NEW FM TUNER
for the Home
Constructor
A new design
using the latest
circuit tech-
niques. In-
cludes 4 valves
plus magic eye
tuning indica-
tor, permeability tuning and an integral power
supply. Two controls only, a gear driven slow
motion tuning control and an output volume
control with on/off switch. Suitable for fringe
area reception.
All components may be purchased for £8/15/=
plus packing and postage 3/6.
OR less Mains Transformer and Rectifier
£7/12/6 plus packing and postage 3/-.
Power requirements HT 230 v, 50 mA., LT
6.3 v. 1.5A. Dial size 3}in. X 11%in., overall
size 11§in. long, 5Ltin. deep, 4%in. high.

* IT WILL PAY YOU TO VISIT OUR
NEW HI-FI DEMONSTRATION ROOM

THE NEW
TSL FM TUNER
HIGH STABILITY MODEL

6 Valves including Magic Eye and Power Supply
using the latest type Gorler permeability Unit
complete with first audio stage and preset output
volume control. Maximum radiation less than
10 microvolts per metre. Sensitivity better than
.5 microvolts. Cash price £17/10/- (inclusive)
or Credit Terms: Deposit £2/3/9 and 8 monthly
g/aymcnts of £2/3/4. Postage and packing
- extra.

STIRLING VHF/FM TUNER UNIT
A cleverly designed Unit suitable for installation
either in existing equipment or as an external
Unit. Completely self contained with its
own power supply. The latest type permeability
tuned circuit is used, tuning drift being negli-
gible. Size 7% X 7% X 2}in. Cash Price
£13/13/-. Postage and Packing 2/6 extra.
Cr. Terms £1/15/= deposit and 8 monthly
payments of £1/13/6. Plus postage and packing
of 2/6.
WH BUY SURPLUS OR RE-GON-
DITIONED TUBES WHEN

THESE FULLY GUARANTEED WIDE
ANGLE TUBES ARE AVAILABLE?

THE LATEST TYPE 17in. RECTANGU-
LAR TUBE AT £17 (INCL. TAX), POST
AND PACKING 21/- EXTRA

TUNING CONDENSERS (Miniature type)

2-gang .0005 mfd, 5/
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.
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WORI.D APPROVAL
FOR THE RANGER

L L L R X L N A R T J

” 25 Kc/s Channel Spacing

Pye Ranger V.H.F. equipment has received approval from the British
G.P.O. for land, marine and international marine applications employing
A.M. or F.M. systems, type approval from the Oanadian D.O.T., and type
acceptance by the F.C.C. of the United States of America,

No other company holds so many approvals for this type of equipment.
Ranger equipment now covers every conceivable requirement, and will
continue to do so for many years to come.

Ranger equipment now in full production is designed for all channel
spacings including 20 and 25 kc/s, for frequency ranges from 25 to 174 Mc/s.,
for power ranges up to 1 kilowatt and for A.M. or F.M. modulation. This
range has been designed to expand the application of Pye Radio-Telephones
already in constant use all over the world.

No matter what your V.H.F. requirements, Pye Telecommunications
Ltd., can fulfil them. Your inquiries are invited.

PIE

Telecommunications

Pye Telecommunications distributors in 91 countries ensure trouble-free service.
PYE TELECOMMUNICATIONS LIMITED - NEWMARKET ROAD - CAMBRIDGE - ENGLAND

Telephone : Teversham 3131 Cables : Pyetelecom Cambridge
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A service

for all who
need complete
data on Mullard
valves, tubes

WiIRELESS WORLD

OCTOBER, 1957

and semiconductor devices

The Mullard Technical Handbook is a loose-leaf publica-
tion, issued on a subscription basis and containing data
sheets on all Mullard valves, tubes and semiconductor
devices in current production.

From one to twenty pages are devoted to each type, data
including: standard ratings, recommended operating con-
ditions and performance figures for various applications,
limiting values, characteristic and performance curves.
Subscribers receive supplementary or revised sheets
automatically as they are issued and thereby have early
intimation of new introductions.

At present the Handbook comprises four volumes with
the following contents:—

Mullard

Mullard Limited, T.S.D., Data and Publications Section,
Mullard House, Torrington Place, London, W.C.1.

VOLUMES | and |IA

Data on current Receiving and Amplifying
Valves. Cathode Ray Tubes. Crystal
Diodes and Transistors. Photocells.

Cold Cathode Tubes. Small Thyratrons.
Miscellaneous and Special Tubes.

VOLUME 2

Data on earlier type Receiving and
Amplifying Valves and Cathode Ray Tubes
still in limited production for the
maintenance of existing equipment.

VOLUME 3

Data on Power Valves for Transmitting
and Industrial Equipment.

Power Rectifiers. Large Thyratrons.
Microwave Devices.

For full details of this service, including subscription

rates and application form, write to the address
below.
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RIMAR e

The Brimar 6BQ7A is a double triode consisting of

two independent high slope sections with similar

characteristics. The valve is particularly useful as a
cascode R.F. amplifier for television receivers and also
as a combined oscillator and mixer for frequency
modulation receivers. It can, of course, be used wherever
high slope triodes are required, and features low inter-
action between the sections as an internal screem is

provided which is brought out to a separate base pin.

30

25 |

I
| {
: BRIMAR 6BO7A
20| EACH SECTION |
Vo= 0
Y
€ /
Z15
& ] s
3 ] N
8 |
g 0 iy
I/ / / n
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a3 L V /' A i
(- 100 200 600 700 ]

) 300 400 500
Cut this out for further reference or ANODE VOLTAGE VOLTS

|

|

I

I

I

I

| write to the Publicity Department at

I Footscray for a data sheet. TYPICAL CHARACTERISTICS

I Heateravoltage i s as e R e RN i3 6.3. volts

I NEma ’ Heater Current ..........oocoeviviiieniiemnriiniieeimearieenienes 0.4 amp.

| """"""""""""" - Anode VOItage ........o.cooouvriiniieriiniieriiieriniae e 150 volts
Cathode bias resistor........ooveveiiiiiniiiiiiiiniinnniiin, 220 ohms

| Address ......... e ANode CUTTENL .....i.iviiiiininiiniuir it seeinea e aiaaennns 9 mA

I Mutual conductance ........... .. 6.4 mAJV

| ........... Amplification factor ........,... A RN 39

T = o ol e W, Anode resistance ............ s c.. ST EER - . B vivieee. 6,100 ohms

| Grid cut-off voltage (I — I0pA) ............ —I10 volts approx.

I

Srandard Telephones and Cables Limired

Regd. Off.ce : Cannaught House, 63, Aldwych, tondon. W C.2

FOOTSCRAY - SIDCUP - KENT + FOOtscray 3333




108 WIRELESS WORLD OCTOBER, 1957
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‘Saw you at
the Radio Show '/ ‘Be seeing you

at home’

Some of us Acos Series 65 turnover cartridges

met you at Earls Court. Now we are off in our
thousands to your homes. 65-3 Types are going

to popular players, where their great output*
(and good performance) will do a power of good.
65-1 Types are putting their hi-fi, hi-g, wide-range excellence
(and very acceptable output*) at the disposal of some of the best instruments in the land.
And we’ll all of us give you good and long service. (If you have

not ordered one of us yet, you will find us at your dealer’s.)

* Qutputs—Type 65-1: 0.15 V, Type 65-3: 1 V, at 1 cm/sec velocity, 1000 ¢/s.

o-@-@@-g-. ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS - TEL: WALTHAM CROSS 5206 (London subscribers please dial WA4 5206)



OCTOBER, 1957

"BELLING-LEE"
FUSE-LINKS

MINIATURE (GLASS)
L.562 (3in. x &in.)
50mA to 7A

Designed to blow within } second on
100% overload. The glass body is

colour coded and the rating is coded on
the nickel-plated caps.

cidperisis ».u1.u.x§mt?.

— "y
T IIJ-.rr n Il

“MAG-NICKEL’’ delay fuse (glass)
L.338 (1in. x %in.)

250, 500 & 750mA colour coded

Conform to the dimensions and blowing
requirements of our standard L..1055 and
can withstand a surge current of 10 to 30
times their rated current for a period not
exceeding 0.01

second.

“MINIFUSE ' miniature (ceramic)
L.754 (Zin. x -%in)

10, 15 & 25mA

Primarily designed for the protection of
small meters, test and laboratory gear,
etc., * Minifuses ” are designed to carry
their rated current mdeﬁmtely and blow
within 0.01 sec. at 3} times their rated
current. o

BELLING ¢ LEE LTD

GRIAT CAMBRIDGE RO, ENFIELD, MIDDN, ENGLAND

WIRELESS WORLD
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Telophone: Eofield 3322, Telegrams: Radiobel, Enfield

“BELLING-LEE”

We sincerely hope that by the time
this is being read, the test transmitting
aerial made by us for St. Hilary will
be sending out a signal that will have
been received by a very large number
of people during the best part of a
month. The signal from the test
transmitter cannot be strong, but in
general wherever the transmitter
has been used, it has covered the
area, though weakly. Its purpose is to
provide something for the trade to
focus on for alignment of aerials.

This sketch shows
the extruded channel
crossarm and strip
element  construc-
tion now employed
for the new band Il
attic aerials, Qut-
standing features are
low price, lightness
and simplicity in
erection.

We must emphasise that the trans-
mitter is owned, manned and main-
tained by the Independent Television
Authority to whom all enquiries and
reports should be made.

There will be hundreds of thou-
sands of indoor aerials such as the
“ Golden V ** used up to
five or eight miles from
the transmitter. Further
out, other aerials will
come into their own. But
please don’t expect that
everywhere within five
miles of St. Hilary will
manage with an indoor
aerial.

By far the greatest num-
ber of aerials used will
still be the outdoor type
although the small length

NOTES

and siting of multi-element arrays,
and please do believe that in a difficult
site the movement of the aerial a
fraction of a wavelength can make all
the difference between entertainment
value and no signal at all.

So far as distance is concerned, as
long as there is ““line of sight”
there should be little trouble up to
50 (or many more) miles. For example
towards Yeovil there are forty-five
miles of flat country, but the fact
that there is some rising ground
immediately to the north of Yeovil
would lead us to expect some difficulty
in reception of a band III signal from
St. Hilary. This is only quoted as an
example. Places very much closer
to the transmitter, often with higher
ground between, will be much worse
off. Parts of Swansea will get a
better signal than parts of Neath,
but there will be part of both towns
where it will be almost impossible
to receive a really good signal.
During September we will be showing .
our colour film on band I—band III
reception to hundreds of dealers in
the area to be served by St. Hilary.
Please note that it is not our policy
to rush in and be the first firm to give
a talk in a new transmitter area, and
to book up orders. We deliberately
postpone our meetings until a test
signal has been ““ on the air” for a
short time, so that a considerable
number of the audience will have
something definite in their minds.
They are not sitting listening to
some vague statements. They know
more about local conditions than we
do, and they are in a position to ask
significant questions, which we can
generally answer. We certainly
consider the questions and answers
part as most useful both to our
audience and to us.

of the elements does
allow even a nine-element
to be used in the loft,
but this would only be as
good as a six-element out of doors.
North of the Severn, except for the
coastal regions, there will be trouble.
Reception of Wenvoe up the valleys
is bad enough, but the band III
signal from St. Hilary will be worse.
You can expect more and better
“ ghosts,” calling for careful selection

We now offer a band Hll attic aertal range with
up to 9 elements on a short mast. These are
light and simple in construction and practically
spring into action.

Advertisement of

BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx.

Written 15th August, 1957
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‘wis MASTERS VOICE

MRcONIPHONE- COLUMBIA

ano"CC NEW PRACTICAL WAY

OF LEARNING AT HOME

NEW — completely up-to-date methods of giving instruction in
a wide range of technical subjects specially designed and arranged
for self-study at home under the skilled guidance of our teaching staff.

NEW — experimental outfits and lesson manuals are despatched on
enrolment and remain the student’s property. A tutor is allotted
to each student for personal and individual tuition throughout

the course.
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, f

Gourses with Equipment
RADIO - SHORT WAVE RADIO
TELEVISION -+ MECHANICS
CHEMISTRY - PHOTOGRAPHY
ELECTRICITY - CARPENTRY

ELECTRICAL WIRING
DRAUGHTSMANSHIP -+ ART etc. I 5 yalve J-wavetand

Fill in for FREE BROCHURE F
E.M.1. INSTITUTES, Dept. 127x, London,W 4.

Television
equipment.

2-stage radio
equipment.

Students
™. Test Panel.

E.M.L, Factories #
at Hayes, England —~

Name.

. Age... 1BLOCK :

- - I Address. T— T " . (l under 21) CAPS

_—— 3 J PLEASE i

I I am interested in the f.ollowing subject(s) with/without equipment !

| N ST I T u TE s l OCT./57 (We shall not worry you wit ici07 .

h personal visits)

--1

The onty Aome Study Cotlege run Oy a Wordd-mae imdustreal orgascsatior
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x_TRANSISTORS
M A

p-N-P JUNC

-4 $IEMENS EDISON SWAN IMITED
1t EMABING CROIT ROAL. coNpoN. G
- R

EDISWAN transistors

MAZDA

If you are manufacturing or designing electronic
equipment you will find this folio of data sheets helpful
as a source of reference. It gives you comprehensive
information and characteristic curves covering the
whole range of EDISWAN Mazda transistors.

Simply ask for the P-N-P Transistor Folio
on your business notepaper.

SIEMENS EDISON SWAN LIMITED

155 CHARING CROSS ROAD, LONDON, W.C.2, AND BRANCHES
TELEPHONE: GERRARD 8660. AN A.E.I. COMPANY

TELEGRAMS: SIESWAN WESTCENT, LONDON
CRC 15/4
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MARGON! TELEVISION REGORDING EQUIPMENT

-

",

TYPE BD679 RECORDING GHANNEL

N

%
# 16mm Film presents a most ]
- economical and flexible means 7;2
,/7/ . . . . 7 7
7% of recording Television pictures %
2 since film costs are low, develop- (///;
5 SR, . ~
ing and printing techniques are ig/
| g b
. advanced and a wide range of ‘*/Z/
¢ fine grain film stocks are readily %
%;é available, Projection, editing, ///%
7. o o 9 0 Z
7 viewing, dubbing and handling f%
7% . . . %
/~; are all easily carried out with ;Z/é
///4 standard equipment. The Fast %
Z Pull-down technique presents %
. great advantages over other 7
;/% systems of recording on film but g/
*; the mechanical difficulties of 2:
©  moving the film in the short .
%2 period of frame blanking have so .
, far prevented the employment w
7 of the technique. These problems 4
_  have now been successfully =
%  overcome by Marconi’s. i ;g
# 1 e
Features &
> Exceptionally high picture quality. ) ' ’/
2 Specially developed gearbox enables Fast Pull- ~ magnetic Strlipe or separate synchronous /é
¥ down technique to be employed. F.P.D.  Magnetc track. ) . 7
o Mechanism has given over 3,000 hours trouble-  Conveniently placed input selector switches, 22
7 £ : monitor and level controls,  Sound/Vision v
_ ree operation. - e 7
] . h cueing device incorporated. /
%/ Pull-down time adjustable, normally set at 2 R 4 b d - ; |
. milliseconds permitting recording of fully inter- ecording can pe made o1 positive or negative ~
% laced picture, Simple single-lens optical system stock of a wide variety, either direct positive, /%
. o pl e% SISO SySte direct negative or reversal. Magazines hold w
| avoids loss of contrast. 2,400 ft. (2,000 ft. magnetic stripe) or film may v
Z Sound can be recorded on optical track, be fed directly into a rapid processor. ’///
%/,
7 s%/
i MARCONI
. COMPLETE SOUND AND TELEVISION BROADCASTING SYSTEMS i///ﬁ
% %
% MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX %

.
w
b
©
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OTHER E.M.I. EQUIPMENTS
OSCILLOSCOPES - VIBRATORS
MICROWAVE TEST EQUIPMENT
AGGELEROMETERS
STROBOSGOPES * TACHOMETERS
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SUB-MINIATURE
RELAYS

Designed for

compactness and reliability.

FEATURES

* Lightweight

* High Speed

* Fully Tropicaliged (R.S.C. 165)
* Long Life

APPLICATIONS

* Guided Weapons
* Airborne Radar and Radio
* Portable Electronic Equipment

MAIN CHARACTERISTICS

* Weight 0.7 oz. (20 grm)

* Operating Temperature —40°C to 100°C
% Operating Power 300 mW

#* Contact Loading 120 mW

* Single pole balanced armature type

* Will withstand high accelerations

PRICES

R1A/6 —for 6 volt operation—£4.10.0
R1A/12—for 12 volt operation—£4.10.0
R1A/24—for 24 volt operation—£4.10.0

Series Rl—similar electrically to series R1A
but different physically—£3.10.0

E.M.I.

INSTRUMENT DIVISION -

ELECTRONICS LTD

- MIDDLESEX - Tel: 80Uthall 2468 (Ext. 1013 & 655)

EELIS
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GeyJor(el

LOW POWER SILICON RECTIFIERS
—-;fﬁ% ‘ | gy,

& ONE AM @%“

; ' Mean D.C. at 35°C | amp halfwave
A (With 2 sq. in. cooling fin) 2 amps fullwave
2% amps three phase

Mean D.C. at 100°C 40% to 1009, of

(With appropriate above
cooling fin)

=

Peak Inverse Voltage RS30A — 50V
/ in three grades RS3IA — 100V =5
.. (—40°C to + 100°C) RS32A — I50A

HIGH EFFIGIENCY
HIGH TEMPERATURE OPERATION
SMALL SIZE
HERMETICALLY SEALED

HALF AMP

J Mean D.C. at 35°C 1 amp. halfwave
) I amp fullwave
£ |Famps three phase

Mean D.C. at 100°C 509, of above

“ . Peak Inverse Voltage RS20A — 50V
\ in three grades RS2|A — |00V 2
(—40°C to + 100°C) RS22A — {50V & =

\\;j‘- " {_.,.:’.....'«" g \ét:v':_l . Jﬁﬁ
R e ;- i \“‘7‘:‘:—_"" = *'//ﬁﬁf

Sy

WRITE FOR TECHNICAL DATA SHEET F/SIL 101 WRITE FOR TECHNICAL DATA SHEET F/SIL 102

NOW AVAILABLE FM/” FRODYCTION

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
RECTIFIER DIVISION: EDINBURGH WAY -+ HARLOW - ESSEX




OCTOBER, 1957 WIRELESS WORLD 115

ENROL with

EM.1
Factories

CAREER- HOBBY
i R OR NEW INTEREST

PERSONAL & INDIVIDUAL HOME TRAINING IN—

Accountancy Commercial Subjects Heating & Ventilation Photography Secretaryship
Advertising Commercial Art Eng. P.M.G. Cert. Servo Mechanisms
Aeronautical Eng. Computers HighSpeed Oil Engines 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.l.H. & V.E.,, AMS.E,,
A.M.Brit.l.LR.E., A.M.l.Mech.E., A.M.1.LE.D., A.M.L.LM.l,, A.F.R.Ae.S.,, A.M.ILP.E,, A.M.LLA,,
A.C.C.A,, A.CI.S., A.C.CS, A.CW.A, City & Guilds Examinations, R.T.E.B. Serv. Certs.,
R.S.A. Certificates, etc.

Courses with PRACTIGAL EQUIPMENT
in RADIO - TELEVISION - MECHANICS

PHOTOGRAPHY, ETC., ETC. | ,oupse From

15/- PER MONTH y
‘ POST THIS COUPON TODAY
: To:—E.M.I. INSTITUTES, Dept. 127K, London, W.4.

: INAME et eettsesss st ("fAved i

it under

B ADDRESS...... R e e )
1

| .

INSTITUTES |

The ondy FHome Study Cottege roun Gy a Wordd-wide lndustrial organdsatiorn
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Proof from Australial

N
N
N
W

i

;i 2\

Independent test shows Ful-Fi best!

Another large and reputable firm of radio and radiogram manu-

%
facturers in Australia carried out evaluation tests between a B.S.R. % 7
% ey, ) 4
TC8M cartridge and another make hitherto fitted in their range of % ////// /”// //
Gy “4, /
high quality record reproducers. /
(VK

They were particularly impressed with the TC8M’s ability to withstand tropical conditions. After over 150
hours exposure in a laboratory atmosphere of 118°F and relative humidity of 989, the output of the BSR

cartridge was completely normal—the other cartridge had dropped by 26 d.b.

Their chief Radio Engineer writes: ‘‘ The new B.S.R. cartridge appears to be superior to the—
in ALL IMPORTANT RESPECTS and it is the intention of this company to change over to the

TC8M just as soon as this type is available readily.”

Send today for full technical details of Ful-Fi cartridges.

Turnover Crystal
Ccn‘tl'ldges

Iy,

N\
\\\N\\\\\\

N\

N\

Feature Points of Ful-Fi cartridges:

N\

% Strong efficient design.

N\

% Very easily removed from P/U arm for cleaning or
replacement of styli.

% The TC8M has a flat response + 3 db. up to 12,000 cps.
Output (at 1,000 cps.) at §.2 cm/sec. .3 volts.

MM
NN\

A\

N\

% Alternative model,, TC8H is of identical construction,
Flat response ++ 3 db. up to 7,000 cps. Output (at 1,000
cps.) at 1.2 ecm/sec. .9 volts.

_

A\
N\

N\

7,

’ | '.. ‘-:.'. f
Fitted to the Monanch * ”' B
UA8 4-speed Autochanger §

BIRMINGHAM SOUND REPRODUCERS LTD. OLD HILL, STAFFS.

\\\
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The above recorder uses a synchronous capstan motor and
for use on 12 volt car battery a 50 ¢/s -+ cycle 230 v., 120 w.
power supply unit is available.

T.R.G.10 MINIATURE AMPLIFIER AND VERSATILE
PRE-AMPLIFIER. A modern miniature amplifier, measuring
only 43 x 5in. over front panel and projecting 04in. to the
rear. Uses C core transformer material to obtain low exter-
nal magnetic field and has less than 0.19, harmonic distor-
tion at |0 watts output. The amplifier response is level
15 ¢/s. to 50,000 c/s. within 0.2 db. The 3-valve pre-amplifier
will operate direct from recorder heads with correction
networks for difficult tape speeds and switched inputs are
provided for radio, microphone and gram. with correction
for all recording characteristics.

“SUPER FIFTY WATT” AMPLIFIER. This heavy
duty amplifier is available for long life under arduous
conditions. The normal life being 5,000 hours without
valve change.

WIRELESS WORLD 117

TAPE RECORDERS
and AMPLIFIERS

¥ The total hum and noise at 7§ inches per second 50-12,000
c.p.s. unweighted is better than 50 dbs.

Y The meter fitted for reading signal level will also read
bias voltage to enable a level response to be obtained under
all circumstances. A control is provided for bias adjustment
to compensate low mains or ageing valves.

% A lower bias lifts the treble response and increases

distortion. A high bias 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.

Y A heavy mu-metal shielded microphone transformer is
built in for 15-30 ohms balanced and screened line, and
requires only 7 micro-volts approximately to fully load.
This is equivalent to 20ft. from a ribbon microphone and
the cable may be extended 440 yds. without appreciable loss.

% The 0.5 megohm input is fully loaded by |8 millivoits 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.

Y The power output is 4 watts heavily damped by negative
feedback and an oval internal speaker is buiit in for monitoring
purposes.

v The play back amplifier may be used as a microphone
or gramophone amplifier separately or whilst recording is
being made.

¥ The unit may be left running on record or play back,
even with 1,750ft. reels, with the lid closed.

CP20A AMPLIFIER. This standard amplifier for extreme
tropical use will operate from 230 v. A.C. mains or 12 v,
car battery and give |15 w. output for a consumption of
5.5a. Inputs for 30 balanced microphones, M.l. P.U. and
Cr. P.U.

THREE AND FOUR CHANNEL ELECTRONIC MIXERS

An Electronic Mixer for four 30-50€2 balanced line micro-
phones or special to order. Normal output 0.5 v.
on 20,000Q but | mW,, 600 balanced or unbalanced
is available as an alternative.

The THREE-CHANNEL MIXER and PEAK PROGRAMME
METER is similar to the above but is fitted with a meter
reading peak signals with | second decay time and cali-
brated in dbs from zero level | mW., 600Q) to +12 and
—20 balanced or unbalanced output by means of switch.

Full details and prices of the above on request

VORTEXION LIMITED,

Telephones: LIBerty 2814 and 6242-3

257-263, The Broadway, Wimbledon, London, S.W.19

Telegrams: “Vortexion. Wimble, London.”
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Industrial

Cathode ray tubes

TYPE 30.C3

SIEMENS EDISON SWAN make a range of high
grade electrostatic cathode ray tubes for
use in instrumentation. Three sizes are
available, each with a choice of screen
phosphors to suit varying requirements.

30.BI 33" diameter polished flat screen.

30.c2 53" diameter polished flat screen.

30.c3 As 30.c2 but with all plates brought
out at the side.

30.6 12" diameter curved screen.

Each of the tubes listed can be supplied
with the following screen phosphors.

T.1 Green. Medium persistence.

T.2 Blue-green. Medium-long persistence.
T.3 Blue actinic. Short persistence.

T.4 White ‘television’ type.

T.5 Blue. Very short persistence.

EDISWAN also have available 9” and 12” dia.

Radar P.P.I. Tubes as well as a range of
calibrated Compass Tubes.

EDISWAN

SIEMENS EDISON SWAN LIMITED (An A.E.I. Company) Industrial Valve Division

Send for further details to:

OCTOBER, 1957
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Equipment

We have devoted over 22 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 enginecring ideals have guided our efforts, and
Leak Amplifiers have been the choice of the B.B.C,
Commonwealth and foreign broadcasting authorities and
Recording Studios. This acceptance by professional audio
engineers has led to a demand for Leak equipment from
music lovers throughout the world.

On the important question of prices it is appropriate
to mention one of the basic principles of Leak design.
From long experience and by extreme attention to design
details during development work on the pre-production
models, we enable our craftsmen to achieve a high out-
put per man-hour. The labour costs thus saved offset
the increased cost incurred for high-grade materials,
components and finishes, and this, together with quantity
production (made possible only by a world-wide market),
explains how quality products may be sold at reasonable
prices.

@ An important Test Report . . .

Independent laboratory tests of the Garrard 301 iranscription turntable
were recently carried out by Audio Instrument Company Inc., New York,
U.S.A., under the direction of Mr. C. §. Lebel (Chairman of one of the
groups which prepared the NARTB Standzzrd:).. It was necessary that the
pick-up and amplifier system should conform in response to the RIAA-
New AES-new NARTB response curve within + 1 db, and in the tests
of this excellent transcription unmit 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?e full te:tzrzepar‘; ggpeared in the February, 1957 issue of ‘“Wireless
orld,” pages an b

——— N — — —— — — —— — — — — — — —— a—— 5]

LIEAIK

The First Name
in High Fidelity

WESTWAY FACTORY ESTATE,
ACTON, W.3, ENGLAND.

WIRELESS WORLD

Telegrams: Sinusoidal, Ealux, London

Telephone: SHEpherds Bush 1173/4/5 Cables: Sinusoidal, London

|
|

|

I

I

I H. J. LEAK & CO. LTD., BRUNEL ROAD,
I

I

I

I

|

If you were unable to visit the B.S.R.A.

Exhibition, complete the coupon
below and post it to us for details of
the NEW Range of Leak High

Fidelity Equipment.

* (7] FM Tuner
Please send * ¥ 1 Gram. pickup
details of %% O] Amplifiers
[ Please send name and address
of my nearest Hi-Fi aealer
NGME Liiiiiniviieiiammgarsiorasisiirossasariesisssssniersiiioressiasssnane
A T 05 R T T T B T L P L PP LY T T YT Y DTS
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4 WAY
BVS/4

OCTOBER, 1957

BOTH TYPES HAVE 3 PIN SHORTING PLUGS
FOR ADJUSTING SIMULTANEOQUSLY 2
TRANSFORMERS CONNECTED IN PARALLEL.

MARKINGS TO CUSTOMERS’ REQUIREMENTS.
BYS/4 MOULDED IN BLACK P.F. BLACK ESCUTCHEON MARKED IN WHITE.
XVS/6 MOULDED IN NATURAL COLOUR NYLON LOADED P.F. MARKED IN WHITE.

Send for full details to :—

THE MSMURDO INSTRUMENT CO LTD. ASHTEAD, SURREY. Tel: Ashtead 340!.

JSP/MVYS7

LEAK :Siiohiinr
for the Connoiddewr 3

THE LATEST
«“TL/I2 PLUS” POWER AMPLIFIER
and the
«« VARISLOPE |11l PRE-AMPLIFIER
are designed to give the highest possible fidelity from records,
radio and tape.
OTHER LEAK PRODUCTS * Trough-Line ” F.M. Tuner . TL/IO

Amplifier Point One Pre:amplifier . Dynamic Pickup

TUNERS: Chapman ° Lowther
LOUDSPEAKERS: Goodmans * Tannoy * Wharfedale
TRANSCRIPTION MOTORS: Collaro - Connoisseur - Garrard, etc.

All the above—in fact all QUALITY EQUIPMENT is available
on EASY TERMS. Immediate delivery on most items.
SMALL DEPOSIT secures, balance plus 59 interest
payable in 9 equal monthly instaiments or
509 DEPOSIT and balance plus 109, interest payable over
18 months or 24 months if required.
We pay carriage and cratage on all items.
Send us your requirements. We will quote by return.

The LR *SUPPLY COMPANY, LTD.
A BALCOMBE (Tel : 254) SUSSEX.

Introducing “‘ The Tutor”

This new recorder, using the Mark IV Collaro tape deck with
digital counter. Produced by the manufacturers of the well known
“Tutor-Tapes.”

Outside Measurements: 17} x 156} x 7tin, including

tid. Output: 5} watts. Weight: 38lbs. In dual /‘“QusuvPU;sMé

colours—Black and Grey, Marcon and Grey.

Inputs: High impedance microphone and high/ \ ”
low/impedance mt_iio/grn.m. Output: 3 ohm or 15 ‘Alm ANIS
ohm (as ordered) ior extension speaker, earphone " SP
monitoring. C[mm [N(”
PRICE 63 gns. N (F

complete with Coilaro ceramic erystal micro-
phone—and 1,200 ft. reel of tape.
A10 watt Push-Pull output modei shortly available.

Generouns Export and Trade Discounts. / ~
TR
%l‘o‘a - %ye %ﬁ‘ T/

m‘rany
70, BREWER STREET, LONDON, W.I
CABLES: TUTAPE, LONDON. TELEPHONE: GERRARD §376
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more and
more 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 with a popular
request. highly competitive
product. Vacuum

impregnated and
rigidly tested.

MmoXLEY ROAD

WODEN TRANSFORMER CO.LTD| vrston - stares

Phone: BILSTON 41959

SMjW 2913



122 WIRELESS WORLD OcToBER, 1957

1o Simmomdts!

who have a range

Delivery [4-21 days
for most types:
% Operating from 1 Milliwatt to
1 Kilowatt with up to 96 change-
overs at 10 amps. per contact.

(Matériel Technique
industriel)

% Most models can be fitted with dust covers or her-
metically sealed.

% Range includes certain models hermetically sealed,
all metal gas filled with glass base, and built-in ad-
justable thermal delay.

% Post Office types 3000 and 600 relays of our own
manufacture to specification. Guaranteed to
full A.LD. and I.E.M.E. standards.

Sole concessionaires for U.K. and Dominions on behalf of M.T.I.

5BYRON ROAD, HARROW, MIDDLESE X. Tetephone: HARrow 7797/9

(Manufacturers and Trade enquiries only)

mean

DEPENDABLE

frequency

Potentiometers

Whether wire wound or composition,
whether Single, Ganged or Tandem,
if the need is Potentiometers then
‘RELIANCE’ have the answer - from a
comprehensive range of types that
include linear, log, semi-log and nen-
inductive characteristics.. Linearity or
tolerances+19, P.1. W. types up to
500 K. finear, 250 K. log. From stock
or *to specification ", a * RELIANCE’
embodies the best in potentiometer
design and practice.

control

Ilustrated left is a Type S
Crystal unit from a range
covering 100 Kc/s to 15 Mcfs

® Black Bakelite case.

® 1}" high X 1%" wide X }"
thick.

Two ” dia. pins spaced ¥*
centres.

Ail Brookes Crystals are made to exacting standards and
close tolerances. They are available with a variety of bases

' Full details and in a wide range of frequencies. There is a Brookes
on request Crystal to suit your purpose—let us have your enquiry now.
s LAAAGAL Pl b a Brookes CrystalsLtd.

Suppliers to Ministry of Supply, Home Office, 8.8.C,, etc.
181/3 TRAFALGAR ROAD, LONDON, S.E.10
BROOKES Phone: GREenwich 1828 Grams: Xtals, Green, London

RELIANCE MANUFACTURING CO., (SOUTHWARK) LTD. :
Sutherland Road, Higham Hill, Walthamstow. E. 17,
Telephone ; Larkswood 3245 '
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OVERALL DESIGN: ERIC TOMSON
ACOUSTICS: STANLEY KELLY
STYLING: PETER BELL

Ribbonxn Microphomne

Designed and Manufactured in England

@ True pressure gradient response The clean and attractive lines of the dual impedance Cadenza Micro-

® Dual output impedance—30 ohms and phone house an ‘altogether new cor}ception of r‘ibbon anfi fnagnet

80 k/ohms. arrangement, giving an output sensibly flat within close limits, 50~

12000 c.p.s. The ribbon itself is four times the area usually employed,

® Microphone assembly . fitted with anti- thus providing increased sensitivity. Because of its extreme thinness

Vi:” gf:.{’";dmO'-"“iﬂg contained In double (about 1 micron, or -00006 of one inch!) dynamic
windsnieid.

impedance is actually less. Clever acoustic design gives
exceptional freedom from resonant peaks and troughs, par-

@ Available as head only, or with : 2 :
ticularly the fundamental ribbon resonance, or ‘‘bass hump.”

attractive tripod base.

Microphone, tripod desk stand, 11 ft. cable.
Complete in presentation case 10 gns.

Microphone head only, dual impedance.
Complete with presentation case 8} gns.

Post the coupon below far illystrated folder and details of range of alternative mountings and accessories.

— T S S e — — Y G R S iy CUTD G D S I S SR G S GEE S G GEE SN S S SN SN e S
Distributed by:
SIMON SOUND SERVICE LTD., 46/50 GEORGE STREET, LONDON, W.I.

Full details of Cadenza please

post this coupon

Name...... e ey . T T T

WW/10/57
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AUTOMATIC
COIL WINDING MACHINE

Type Aljl, (25-50S.W.G.)

COMPLETE WITH
% Cast-iron stand and polished wood table top.

Type Al[X (19-46 S W.G.)

Y Dual reel carrier and tensioner.
‘4 1 h.p. integral clutch motor with foot control.

THE MOST OUTSTANDING MACHINE
ON THE MARKET!

Dustproof construction—up to four coils can
be wound simultaneously—micrometer traverse
setting—easily adjusted wire gauge setting—cad-
mium and chromium-plated steel parts—instantan-
eous re-set counter reads up to 100,000 turns—
Wire Tensioning Stand holds two reels.

We will be pleased to send you an illustrated leaflet
ging a full technical specification on rvequest.

Koleeric fro

73 UXBRIDGE ROAD,
EALING, LONDON. W.5.
EALing 8322.

S
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components are

W'Radiospares

delivered absolutely “by return'

EXECUTIVES REQUIRE
CRISP, CONCISE
REPORTS —-DICTATE
THOSE DETAILS IN
YOUR CAR!
VALRADIO DC/AC
CONVERTERS
MAKE DICTATING
MACHINES AND
TAPE RECORDERS
MOBILE

For use too with Record
Changers, Radiograms,
Electric Gramophones, Television
Receivers, and T.V. from country
house lighting plants, (Prices accord-
ing to instrument.)
INPUTS . ENTREES . ENTRADAS
6, 12, 24, 32, 50, 110 or 200/250v.
OUTPUTS . SORTIES . SALIDAS
110 v. or 230 v. AC 50 or 60 c/s, 30 to 300 w.
Prices DC/AC Converters:
From £3/18/—1for Small Motors.
From £12/15/—for Radiograms (including 3-speed Types).

Units complete and ready for use. VALRADIO. Write for
descriptive folder, WW|C. ACCEPTED AS THE STANDARD by RADIO
MANUFACTURERS, the Trade and the Aircratt industry.

Les rapports destinés aux chefs de service doivent étre rédigés d’une
fagon bien concise—dictez-les donc dans votre voiture!

Les convertisseurs C.C./C.A. “VALRADIO ** consentent la mobilité aux
machines & dicter et aux enregistreurs sur bandes,

lis peuvent également étre utilisés pour changeurs de disques, appareils
combinés, électrophones, 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 ias
maquinas de dictar y a los grabadores de cinta,

También pueden utilizarse para cambiadores de discos radio-combinados,
graméfonos eléctricos aparatos de televisidn, etc., aprovechando las
instalaciones eléctricas privadas.

Specialists in converters since 1937, YALRADIO LIMITED.
BROWELLS LANE . FELTHAM . MIDDX. . Phone: Feitham 4242/4837

‘OVERSEAS ENQUIRIES TO:—DEMANDES D’OUTRE-MER A:—
TODA INFORMACION DE EXPORTACION HA DE PELIRSE A:—
E.M.l. SUPPLIES LTD. . HAYES MIDDLESEX ENGLAND
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Holding out for good
connections?

There are almost certainly enough high  SPECIFICATION

grade ones in this 62-way connector. It was Contact Resistance: less than 3 milli-ohms

designed to fulfil an Admiralty requirement  Insulation: 2kV. between contacts

that could not be met by any other con-  Vvolage rating: 750V. r.m.s. working
Current rating: 10A. max. per single contact

nector, and. you w111_ ﬁnfi it suitable for many Insertion pressure: 30 Ibs.

rack-mogntmg applications where low con-  wjthdrawal pressure: 13 Ibs.

tact resistance, high voltage and current . M - .
31-way connector also available with identical specifi-

capacity and excellent insulation are major cation except insertion and withdrawal pressures are
factors. 20 Ibs. and 9 1bs. respectively.

A V. D & AR B — APPROVED

POWER CONTROLS

T ED

POWER CONTROLS LIMITED, EXNING ROAD, NEWMARKET, SUFFOLK
Telephone : Newmarket 3181/2/3 .Telegrams : Powercon Newmarket
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SYNTHETIC RESIN BONDED LAMINATE

brings you
MATERIAL SOLUTIONS
to 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 & CO. (MANCHESTER) LTD —
ATLAS WORKS, PATRICROFT, MANCHESTER
Tel. No. ECCLES 5301-2-3-4-5

dmCK4

P.O. TYPES |
MANUFACTURED 24 HOUR

PROTOTYPE SERVICE

TO YOUR
SPECIFICATION [

PROMPT
DELIVERY

3000 TYPES

COILS  wup to 80,0000

CONTACTS up to 8 cjo's

Tropicalizing and impreg-

nating to order.

600 and HIGH-SPEED !
" TYPES also Supplied. |

STOCKS
OF
KEYSWITCHES
THE KEYSWITCH cCO.[

ALL POST OFFICE EQUIPMENT

® Enquiries to Sales Manoger

EARLY DELIVERY OF HIGH STABILITY

126 KENSAL ROAD, LONDON, W.I0 s

Telephone: LAD. 0666, 4640 G : ibt'*. London, W.10 .

C::fraoc’::rs toHome& Overseas Golge":snme::segx.u?;‘l,C::;:Agents -A U TOMA T rTA?M%SEé?EEﬁ s'lv'evll'hslal-ﬂ;i
- '] s e

CW 4325
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"Dy
you

ke

STEREO || 2

Like stereo? We adore it. What other feelings do you

expect us to have about a system which uses two speakers where one

was enough before? More and more channels—that’s
the policy which gets our vote!
Vested interests apart, however, we have found the results
to be obtained from the stereo tapes commercially available today

most impressive indeed. A good stereo

system demands loudspeakers with a smooth,
extended frequency response and a broad, even

acoustic distribution.  Just the job for the

Vitavox DU 120 Duplex Coaxial Loudspeaker in fact.

VITAV OX

DUr20 DUPLEX COAXIAL

FULL RANGE
LOUDSPEAKER

' £19.10s.

VITAVOX LIMITED - WESTMORELAND ROAD * LONDON, N.W.9 + Telephone: COLindale 8671
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have you a
DC ‘bug-bear’?

No longer need D.C. current be a ‘ bug-bear %
The Felgate ELECTRONIC INVERTER
will transform 200/250 volt D.C. current to

operate almost any A.C. apparatus needing a
power of between 25 and 78 watts.

The instrument consists of a hard valve push-
pull power amplifier driven by a separate
oscillator; there are no moving parts. It is
silent in operation and its frequency is very
stable. Measuring 91" x 63" x 5%” it can be fixed
inside a large instrument such as a radiogram,
with control switch on the dial.

PRICE £13. (no P.T.)

See your dealer today. If any difficulty write to :

OCTOBER, 1957

FELGATE

electronic mverter

FELGATE RADIO LTD. FELGATE HOUSE, STUDLAND STREET, HAMMERSMITH, W.6.

Let |.CS. Train YOU!

Courses on :
Radio and Television Engineering e Radio and
Television Servicing e Electronics e Engineering
Mathematics e Production Engineering, Manage-
ment, etc.

Examination Courses for :—

Brit. L.R.E., C. & G. Telecommunications, R.T.E.B. Certificate

Society of Engineers, Brit. Inst. of Management.
Whether you plan to have your own business, to become
an electronic engineer or to take up a career in industry,
an LC.S. Course will help you to success. You learn at
home in your own time, under expert tuition. Moderate
fees include all books.

LEARN-AS-YOU-BUILD
Practical Radio Course

A basic course in radio, electronic, and electrical theory
backed by thorough practical training. You build a T.R.T.
and a 5-valve superhet radio receiver, signal generator and
multi-tester.

Other Learn-as-you-Build radio courses are available.

POST THIS COUPON TODAY for FREE book on careers
in Radio, etc., and full details of 1.C.S. Courses.

I INTERNATIONAL CORRESPONDENCE SCHOOLS |
Dept. 223J, International Buildings, Kingsway, London, W.C.2. I

- TR PSSP UPPP PPN Age.iiiiiiiia
I (Block letters, please) |

Address ...

FNTERNATIONAL CORRESPONDENCE SCHOOLS

.5 VOLT
STABILIZERS

" THE A.E. RANGE OF HERMETICALLY SEALED
LOW VOLTAGE STABILIZERS

Regulation: .07 V approx,

Max. operating currents: 20 mA to | A_

Slope Resistances: 3.5 to .07 Ohms,

Ambient temp. limits: -5° to 70° C,

Useful frequency range: up to 10 Mc/s.
Also available with small ** emergency ' storage capacity. Suitable
for operation in series and parallel. ** Filter action "' of 400 mA
type at 50 ¢/s equivalent to 60,000uF. Applications include:
** Fixed bias ** operation, protective ccts., D.C. heater supplies,
reference potentials, semi-conductor circuitry, stabilized supplies,
etc.

Brochurc from Sole Concessionaires:

MERCIA ENTERPRISES LTD. 30 Silver St., Coventry
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WIDE RANGE CAPACITANCE BRIDGE

CINTEL
WIDE RANGE CAPACITANCE BRIDGE

R Tovs e gy

Designed for the accurate measurement of capacitance and
resistance in the range 0-002pF to 100uF and Iq to 10,000Mq
respectively.

All measurements -are made in the form of a three terminal
network and components can be measured in situ. Accuracy
within £ 19, Frequency 1592 c/s (w=10,000).

Full technical information on this and other ‘Cintel’ Bridges is
available on request.

CINEMA Eap8a700 ] WA p)

A COMPANY WITHIN THE RANK ORGANISATION LIMITED

WORSLEY BRIDGE ROAD - LONDON - S.E.26
HITHER GREEN 4600

SALES AND SERVICING AGENTS:

Hawnt & Co. Ltd., 59 Moore St., Birmingham, 4

Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow
F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester 16
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FOR INDUSTRY

Bullers cﬁmmcs

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~~ PO RCELAIN
for general insulation

REFRACTORIES
for high-temperature insulation

FREQUELEX
for high-frequency insulation

PERMALEX & TEMPLEX
for capacitors

BULLERS LIMITED

MILTON + STOKE-ON-TRENT * STAFFS

Phone: Stoke-on-Trent 21381 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
Adronworks : TIPTON, STAFFS  London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone: Tipton 1691

Phone : MANsion House 9971

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

” QADIo ™
WALRAD
~_ TUBE _

AND INVITE ENQUIRIES FROM BUYING

AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY
TUBES

IMPORTANT|

ANNOUNCEMENT
A.D.S. RELAYS LTD.

MANUFACTURERS OF 3000 & 600T RELAYS
Wish to make it known that they are

FULLY TYPE APPROVED

TO

INTER SERVICES SPECIFICATION
R.C.S. & R.C.L. 161
(Certificate Nos. 1000, 100/, 1003 & 1004)

A.l.D.

A.R.B. & ADMIRALTY
APPROVED

A.D.S. RELAYS LTD. Dept. W.W.

12, STORE STREET. LONDON,W.C.I.
Tel. :MUSeum 2453
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leading technicians
throughout the world
use the

Mullard

Dual Trace Oscilloscope

Scientists and technicians throughout the world
recognise that the quick, easy and accurate way
to measure and compare waveforms is to use the
Mullard Dual Trace Oscilloscope L.101 Mk. 2,
Many hundreds of these oscilloscopes are now
helping to speed production and research.

Here are some of the advanced design features
The DUAL TRACE OSCILLOSCOPE that have brought this instrument international
TYPE LI0OI MARK 2 as used by recognition: Two signals can be locked steady on
the graticule for comparison and measurement by
the turn of a knob. Two amplifiers preserve their

Research Laboratories
Government Establishments

e Communications and Television frequency response on all gain settings—each has
Development Laboratories a 4Mc/s bandwidth (0.1xs rise time) irrespective
e Hcagitals of sensitivity, and a maximum sensitivity of
o Universities . . .
¢ Computer Engineers 20mV pk/pk-cm. There is no interaction between
e Electricity Supply Authorities channels. Free running or triggered, the time
e Audio Engineers base has sweep speeds from 0.1ps/cm to 10ms/cm
¢ Nucleonic Engineers and the trace may be expanded five times. Both
: rls::;;e;?::;:::f:: — voltage (£+5%) and time (--10%) are measured by
o Telephone Manufacturers the null method and calibration accuracy is pre-
e Oil Refineries served by a well regulated power supply.

' ]E [j:] 1} 1] uoooqo

i S
Q oeoo O ~ 000.%000
00 000 00 I ©°

REGULATED VOLTAGE UNIT WIDE RANGE VALYE VOLTHETERS ARANSISTON TESTER HIGH AND LOW PASS #ILTERS

Manufacturers and design engineers are invited to write for full details
of the Oscilloscope L.10! Mk. 2 and other instruments in the Mullard range. A

MULLARD LIMITED . EQUIPMENT DIVISION . MULLARD HOUSE \v/l
TORRINGTON PLACE - W.C.I . TELEPHONE: LANGHAM 6633

SPECIALISED ELECTRONIC
EQUIPMENT

@ ME608a
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pulse gdenerator

Putse Generator Type 1298A is designed
to produce single and double rectangular
positive going D.C. pulses.
The design consists of two independent
pulse generators (Channels ‘A’ and ‘B”)
operated at a common repetition frequency.
A common output (Channel ‘C’) giving
both pulses together is alsol provided.

SPECIFICATION

P.R.F.: 50 pulses per sec. to 50,000 pulses  Ourput Impedance: 75 ohms.

. per sec.
D YN AT RON Pulse Width: o.1-10usec. in 20 steps. Monitor Locking Pulse: Square Wave 4ov,
] ‘A* and ‘B’ Pulse Separation: o-1I0USec. pk-pk., positive edge rise time .75us preceding
dependent on p.r.f. and pulse width. ‘A’ pulse by .75us approx.

Amplitude: ‘A’ and ‘B’ Channel : 1-100V.
NUCLEONIC AND : ‘C’ Channel (i.e. “A* and ‘B’ Dimensionz: 313 £ 19” x 14" (8ocm. X 48cm. x
ELECTRONIC DEPARTMENT | ( )I,uI?CS}B . 1 oe;
Dynatron Radio Ltd/ a) High output plug 1-sov. )
. b) Low output plug rouv-1v. Weight: 260 1b. (119Kg).
Maidenhead, Berks. | (®) LAty g (x19Kg)

Scalers - Pulse Generaiors - Pulse Analysers - Power Units - -Probe Units - Pulse Amplifiers "= “lmstrument Racks

— METERS —

To B.S.89 Calibrated and scaled to your requirements. i AS K ARTH U RS FI R s T
COMPREHENSIVE RANGE AVAILABLE
EX-STOCK or TO ORDER LARGE STOCKS OF VALVES and C.R.T.s. METERS,

DELIVERY 7-14 DAYS o, AMPUFIERS, Losk, Troe & Qusd, GRAM

Stockists of: UNITS, Garrard & Collaro. Collaro TRANSCRIPTION
ERNEST TURNER, BALDWIN, EAC, LUM UNIT 2010PX
WEIR and LEADING MANUFAC- 1 s . LOUDSPEAKERS, Goodmans, Wharfedale, WB

i ens JTEIRCLERS. 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;

MOVING COIL, MOVING IRON,
THERMO COUPLE, ELECTROSTATIC.

CIRCULAR (Flush or Projecting),

SQUARE, RECTANGULAR, & IN- Typical 24in. & Osram Part 2, 10/-.
DUSTRIAL PATTERNS. 34in. P’t;);:gfnﬂush Postage 9d. each extra.
We can supply meters with Non-Standard Current and PARTICULARS ON REQUEST
Voltage Ranges to any specification. Terms C.0.D. OR CASH with order.

Owing to increased capacity we are now able to accept customers’ own Meters tor

SCALE DRAWING & LETTERING

Manufacturers of:
ELECTRONIC TEST EQUIPMENT, NETWORK ANALYSERS, EDU-
CATIONAL, GEOPHYSICAL and SPECIAL INSTRUMENTS, PORTAEBLE
MULTIRANGE TEST SETS at | megohm per Volt.

May we quote for your requirements?

ANDERS ELECTRONICS LTD. PROFS

103, HAMPSTEAD RD., LONDON, N.W.1. susion 1639 GRAY HOUSE. 150-152 CHARING CROS: ROAD, LJNDON, W.C.2

Suppliers to Govt. Depts., B.B.C., Tech. Colleges, TEMple Bar 5833/4 and 475% Cables - TELEGRAY, LONDON
Leading Manufacturers & Research Laboratories

EST,
1919

ARTHUR GRAY. LTD:
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You don’t often see
a relay like this!
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Series 258

® Fast operating
e Negligible bounce
e Exceptional life

® Exceptional insulation

//\Vz@gjn@t&c Devices

/C)Es\-\@ MAGNETIC DEVICES LTD., EXNING ROAD, NEWMARKET, SUFFOLK
Telephone : Newmarket 3181/2/3 Telegrams : Magnetic Newmarket
™MD 2|A

ALD. AND ARB, APPROVED l- TD.,
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o b A b . You wouldn’t listen
AP to GRAND OPERA in a
GREEN HOUSH...

... and you need to listen to Hi-Fi in
surroundings that resemble acoustic-

. ally the room in which you will use
>\'\.- the equipment at heme.

A

48 The place to judge Hi-Fi is

a3\ BARNES BAYSWATER

Here you can sit at ease and compare
the performance of the latest Hi-Fi
equipment of the leading makers.

Whether you mean to buy now or
later, whether your tastes are classical,
jazz or “ pop,” you are cordially
invited te call at our department and
listen to Hi-Fi—you’ll find it an
unforgettable experience.

i To Barnes Pianos, 73/77 Queensway, London, W.2.
:  Please send me literature about Hi-Fi equipment.
i NAME

BARNES H-Fl DEPARTMENT oo

73/77 Queensway, London, W2 .
P'ANOS N BAYSWATER Tel : BAYswater 3206 :

It is understood that this places me under no
obligationto buy.

|Ready for use in 6 secs. | MAGNETlC RELAYS
— 1ol N , TYPES
3000 and 600

Supplied to specification
for the following uses:—

e METER PROTECTION ¢ TIME DELAY
e OVERLOAD TRIPS e ALARM

'/‘ g s - 3 ] ' b L
SYSTEMS ° FLASHING & PULSING
L D E RI N N © PROCESS CONTROL e TIMING DEVICES e AERIAL!
CHANGE-OVER ° MAINS FAILURE PROTECTION

P R I M AXA with Built-in Spotlights e COMPLEX OR SEQUENCE SWITCHING e SELECTION &
Model 100 99/6 COUNTING SYSTEMS (] HIGH VOLTAGE SWITCHING
Saves Pounds in Time—See What You Solder C (CONTACT INSULATION UP TO 2KV)
Available 110V, 200/220V, 220/250V. Only weighs 34 oz. onsult us with your problems
Practically indestructible. Thousands of satisfied users. | POLARISED, HIGH SPEED, AG. ’
— & TELEGRAPH RELAYS IN STOCK |
P R I M A x Soldering Gun (Model 60)
Save Pounds in Time Similar toabove but without Spotlights ELECTRO MAGNETIC COUNTERS
Reodyforsaeing n 6 seconc AIl Voltages  PRICE 7446 UNI-SELECTORS
PRIMA X Special Model 50 KEY SWITCHES, P. O. and LOW LOSS
for use |ozf‘fl §a£4b:\;tl:ies 6v; PRICE 74[6 %IOOOOOOOOOOOOOOOOOOD
ONE YEAR’S GUARANTEE (except Bit and lamps) § JAGK DAVIs (RELAYS) LTD. g
e 29 PADDINGTON STREET ( (Dept. “W.") TUDOR PLACE, LONDON, W.1
s. KEMPNER LTD. LONDON W.1.  Phous: #UNier 0755 O MusEUM 7960 LANGHAM 4821 )
Dept. 231K Foreign Made e oo oo [
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lpla IFa PAACRSETT

TWO CHANNELS FOR DAY & NIGHT OPERATION

SIMPLE TO OPERATE — NO SPECIAL SKILL REQUIRED

PACKSET H.F. 15B TECHNICAL SPECIFICATION
Channel }: 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: BeeCeeCe,q
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Write for this NEW catalogue of
technical information on the design,
performance and characteristics of
MUREX Sintered Permanent Magnets,
including ‘Sincomax’ magnets.

CCTOBER, 1957

A selection of the range of standard MUREX LTD (Powder Metallurgy Division) RAINHAM e« ESSEX
magnets is illustrated and dimensional Telephone : Rainham, Essex 3322, Telex 28632, Telegrams : Murex, Rainham-Bagenham Telex

details given.

LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I.

BG50 SIGNAL GENERATOR covers 100 kc/a |,o 80 Mc/s in s1x continuous ranges on
(not. either 400 cps or CW. Frequency accuracy
2% Uses EF91, 6C4 and RM1 with double wound mains transformer. The scale
is directly ca.librat,ed on all ranges with total scale length over 60 inches. Housed
in de luxe olive green metal case with carrying handle with scale of engraved Perspex.
Size 9in. x 13in. by 4din. deep. Ouly £8/10/-. ptus 6/- carriage and packing.
VV50 VALVE VOLTMETER me'\sures up to 250 volts D.C., R.F., and A.F. with input
te with probe unit ready for mains operation at

£7/19/6, plus 416 carr. /packmg

CR50 BRIDGE measures from 10 pFd to 100 mFd and from 1 ohm to 10 Megohms in
fourteen ranges, having total scale length of over 120 inches. Indication of balance is
given by a magic eye fed from a high gain pentode amplifier. Leakage Lest for con-
densers. Internal standards are “* Constauta ™ 1%, resistors. Fn case specially designed
for bench use with sloping panel. Complete and ready for operation from A.Q. mains.
ONLY £7/18/- plus 4/6 carr./packing.

Further details sent by return of post on receipt o1 self addressed. stamped euvelope.
Trade supplied direct.

RUBH yow: order now to:—

GRAYSHAW INSTRUMENTS

126 SANDGATE HIGH STREET, FOLKESTONE, KENT
‘Phone: Folkestone 78618

BAND Il CONVERTOR
for ANY SET in ANY AREA

This unit has been widely used since LT.A. Transmission:
began to convert all types of sets, Superhet and T.R.F. to
receive on Band

Uniike many other convertors this unit is small enough to
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.
@ 1T 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.

@ T provides manual tuning on Band i

@ IT is totally screened.

@ IT completely rejects unwanted signals.

@ IT requires no additional power supply where either 6.3 v.
r .3 amp. heater line is available.

CONYERTOR wired and aligned with ﬁttmg

instructions £310 6
KIT complete in every detail, less knobs.... £2 10 6
KNOBS each ...ccccoverinverinninncen, I o
CIRCUIT and instructions in detail (free wlth klt) 1 6
KITS made up by customers checked and aligned,

including post ... 1 é

When ordering please state present B.B.C. Station and I.T.A.
Orders over £2 post free.

C. & G. KITS

285, LOWER ADDISCOMBE ROAD,

ADDISCOMBE, CROYDON, SURREY
Phone : ADDiscombe 5262
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...RCA WT-110A provides

simplicity, accuracy, and speed

never hefore possible

...pays for itself in one year—
by saving testing time

Here is tube testing with no wasted motion—no time-consuming
searching and setup of old-fashioned roll charts or socket panels, no
dial twisting, no fumbling. It’s truly automatic testing with speed and
simplicity that will amaze you!

Here is virtually an obsolescent-proof design-—no roll charts to con-
stantly maintain or replace. All data and setup are supplied on the
241 prepunched cards provided with the instrument. These cards
cover most of the currently active TV tube types. In addition, accessory
cards and punch are available for punching your own cards, enabling
you to keep your instrument current as new tube types are released.

See it at your RCA Distributor’s, or write to Dept. TE-49-J at address
below for complete information.

ACCURATE AUTOMATIC ANALYSIS

o automatically sets up all socket connections o tubes such as rectifiers can be tested under

ond all operating voltages. heavy load currents, up to 140 ma per plate.
. o leakage test with high and low sensitivity
o meter protected against burnout. ranges.

and ® 12-volt plate and screen supply for testing new

heck
o checks tubes for transconductance, gas, car radio tubes,

shorts between elements.
o calibration card for checking instrument,

o provides all combinations of heater voltoge, » 350 active card magazine capacity with stor-
10 bias voltages, 11 values of cathode resistors, age capacity of 350...a total copacity of
and 50 sensitivity ranges. 700 cards.

RCA INTERNATIONAL DIVISION

RADIO CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y., U.S.A.
Trademark(s) Registered

\'l.'.f_‘“ .;'x :

SIMPLE AS A—B—C!

A. merely insert card in matrix

B Hlip power lever to “power-on’’
position

C. press calibrate lever and adjust
calibration control

TUBE IS NOW UNDER TEST!
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A smalt high fidelity speaker system,
the Senior CQ is capable of outstand-

ing performance. It is outwardl

® C identical with the Standard C
Senlor Q Reproducer but includes a “tweeter”
and crossover. The frequency re-
sponse extends from 35 to 17,000 /s,
R d e Oak £ 16160 Wainat £17.175
watts. Oal .16s. Walnut £17.17s.
1el:) roducer Tax paid. From your local dealer.
R.G.A. Sound Services
(Plymouth) Ltd., 2 Sarnes-
field Road, Enfield, Middlesex

Introducing!!!

THE "MARINETTE"
\ BAND

R

INDOOR

AERIAL
1676
RETAIL

Complete with 9 ft
low-loss cable.

Mersey Cable Works Ltd. takes pride in being the
first manufacturer in Europe to offer irradiated equip-
ment wire. insulating sleeving and electrical tapes for
improved high temperature performance. As is inevitable
where new techniques are employed, production facili-
ties are strictly limited. For the time being at least, it is
regretted that supplies of MERAD IRRADIATED
EQUIPMENT WIRES are restricted. For further in- ;
formation write for literature.

Available in Pastel Colours—Red, Blue and

Primrose, with anodised Gold-tinted elements.
merad I””A DIA TED Eo”IPME”T “IMPORTANT SELLING POINTS”

The "“Marinette’' elements are adjustable, giving the highest

WIRE By ME”SEY GA BL Es possible gain in all installations, with minimum ghosts.

Variable mounting positions with key holes on base for affixing

A ’ p if . )
MERAD' IS A REGISTERED TRADE MARK ﬁ’aﬁ:n”ulmqfes;::ppeal". The “Marinette’’ need not be hidden.
MERSEY GCABLE WORKS LTD viverrooL 20 | TRADE ONLY Enquiries Invited

,@wmm AProduct of MARINE AERIALS LIMITED

@ MCcw2 210 DEPTFORD HIGH ST,, LONDON, S.E.6. Tideway 3637.
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lonnoissenr : seeeo moror

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 induction, 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

finish, runs in phosphor bronze bearings. Matching Connoisseur Pick-up

Mark Il with a frequency range
A sound, precision engineering job, the Connoisseur motor jrom 20-20,000 cycled:
o [ 2 g 100, Pick-up complete with | head

prOVides S feunditigntion perfect reproduction. ficted with Diamond armature
£8/19/- plus P. Tax £3/16/6.
Price €20, plus P. Tax £8/11/-. /191~ plus P. Tax £3/16/

A. R. SUGDEN & CO. (ENGINEERS) LTD.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Phone: Brighouse 2397. Grams: Connoiseur, Brighouse.

OVERSEAS AGENTS: MAIN DISTRIBUTORS:

’SI‘OUTHUASF%ICEA: W, Ié Proctor (Pty.) Ltdf.t,hég, Strand Strigt,kCabe AUSTRALIA: British Merchandising Pty. Ltd.,, 183, Pitwt Street,
own. .S.A.: Ercona Corporation, 551 Fi treet, New York, 17, Syd dJ. H M th (Pty.) Ltd., 208, Little Lonsdale Str:
N.Y. CANADA: The Astral EIECU"IC Co. Ltd., 44, ’Danforth R’oad, I\Xel?;yl;r::‘ éAST Al:ngrIaCA'( In);e)rnatio:'lal A,era&;ioe(Eastn:\friza) Lfde[,
Toronto 13, Ontario. NEW ZEALAND: Turnbull & Jones Lud., . S : A i D
Head Office, 12/14, Courtenay Place, Wellington. HONG KONG: P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince

The Radio People Ltd., 31, Nathan Road, Hong Kong. Street, Singapore.

THERMAL

RELAYS

A new king of timing and sensing element, rugged and
precise, and having exceptional operational and environ-
mental characteristics.

HERMETICALLY SEALED—AND STILL ADJUSTABLE

TIME DELAY TYPES
Covering 0.1—300 sec. Also instant reset.

VOLTAGE AND CURRENT SENSING TYPES

Covering 15mA—>5A and 2—230V. Differential < 1%,

Ambient Range : —70° C. to 1 150° C

Excellent vibration and shock resistance.
‘Energization:‘D.c. or A.C. of any frequency.

Weight : I-14 oz. Mountings: B7G, Octal and
Flange.

Technical Folder from:
MERCIA ENTERPRISES LTD.

Godiva House * Allesley Old Road - GCoventry.
Phone : 2279
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[irenel!

—for the man who wants
most for his money

THE big feature that attracts everyone to Brenell
is its magnificent workmanship and the astonishing
simplicity of its mechanism. By clever engineering
methods, production costs have been cut and per-
formance standards raised to new levels. This is
why Brenell can offer you so much more for your
money—a Tape Recorder that will enable you to
make recordings from microphone, radio or disc, of
excellent quality in your own home. Send for the
literature and get the facts about the many Brenell
exclusive features without delay. Available from all
Hi-Fi and Tape Recording specialists.

BRENELL FEATURES

® Heavy Duralumin Baseplate ® Three independent motors
® Three speeds: 32, 74 and 15 i.p.s. @ Takes 8; inch Reels
® Foolproof drop-in tape loading ® Instant stop without
tape spill @ 2-knob interlocked control @ Magic Eye
Recording Indicator ® Fast re-wind in 45 seconds @ Azimuth
sound-head adjustment @ Digital Rev. Counter (optional extra)

Brenell Mark IV Tape Recorder  Brenell Tape Deck only 22 gns.

(including 1,200 ft. of Tape) Brenell Pre-Amp Unit 16% gns.
complete in cabinet as shown Brenell Power Pack  £4.18.0d.
53 gns. Rev. Counter (if required) 30/-

in case of difficulty write to Sole Manufacturers :

Brenell Engineering Go. Ltd.

IA DOUGHTY ST., LONDON, W.C.I. Phone : HOLborn 7358

OcCTOBER, 1957

CHAS. H. YOUNG, LTD.—

SPECIAL OFFERS — DON’T BE TOO LATE

D.104 CRYSTAL HAND MIKES
List £6. Complete with 6ft. of cord and plug. ONLY £3.10.0 sach

AMERICAN PRECISION HETERODYNE FREQUENCY
METERS. Type L.M.14. 125 ke/s to 20 Mc/s. Crystal checked,
Complete with calibration book, etc, Absolutely as new. £25 each

VERY LIMITED QUANTITY AVAILABLE

ELECTRON MULTIPLIERS. Type 93IA
2 for £4/10/-. Holders available at 2/- each
3IN. AERIAL INSULATORS. Ribbed glass 1/6 each or 6 for 7/6:
12 or more post free.

CONDENSERS. TCC type ill, 8 mfd. 1,000 v. List over £3. Only
10/6. Post 1/9. 8 mfd. 750 v. 5/6 each. Post 1/6.

COPPER AERIAL WIRE. 14 g. H/D 140ft. I7/- 70!:. 8/6. P. & P.
2/-. Stranded 7/25, 140ft. 10/-. 70ft. 5/-. P. & P

RACK MOUNTING PANELS, all 19in. Iong by Stin., 7in., 8%in.,
or 104in,, 5/9, 6/6, 7[6. 9/- respectively. Post 2/-

ABSORPTION WAVEMETERS. 3 to 35 mc/s. in 3 switched bands,
complete with indicator bulb. 17/6. Post free.

SEMI MIDGET I.F, TRANSFORMERS (by well known maker).
10.7 mcfs and 465 ke/s. Can be used as 10.7 mcls or 465 kefs singly.
Only 9/11 per pair, postage 9d.

HEADPHONES. High resistance (4,000 ohms), very sensitive.
Bargain price onty 12/6 pair. P. & P. 1/6.

AMERICAN BREAST MIKES. Swrvsl head. Push to talk and
lock on switch. Beautiful job. Only 12/6. P. & P. 1/6.

BRITISH BREAST MIKE UNIT, complete with pair of 4,000-ohm
phones in strong wooden carrying case, 84 x 4} x 74. 1deal for mobile
operators. Only 17/6. P. & P. 2/-.

LOW RESISTANCE HEADPHONES. New ex-W.D. stock.
C.L.R. types. Only 8/6 pair. P. & P. /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
All Mail Orders to Dept. *° W.”" Please print your name and address.
CHAS. H. YOUNG LTD,, |10 DALE END, BIRMINGHAM 4.
Phone: CENTRAL 1635

Only 50/- each, or

KAYE
ELECTRICAL MANUFACTURING CO.

Manufacturers of P.O. types
3000 & 600 Relays.

Contacts Coils

Up to 8c/o 3 or 1 amp. Up to 100,000Q, guar.
Up to 4 c/o 5 amp. + or — 39 on turns.
Insulation up to 650 v. + or — 59 on ohms.

All new materials only used. Ordinary or tropical
finish to Specification. Fully made and adjusted
to ALD.—LEM.E. or P.O. Standards.

Send for our Free 6 page Relay information folder.

Havelock Works, Havelock Place,
Harrow, Middlesex

Telephone: Harrow 1432
Suppliers also of complete range of relay component parts.
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THERE IS MORE THAN HI-FI AT 189 EDGWARE ROAD

There is more than London's largest and most varied ranges of stocks for the constructor. There
is SERVICE which covers everything possible from same-day service on orders receivad by post,
beautiiully equipped demonstration room and unbiased advice to supplying the kind of items you
just cannot find anywhere else. You will find the staff helpful and knowledgable in everything to
do with audio-electronics. You wiil find up-to-date stocks as well as spares and replacements for
less modern equipment. [n a word, you will most likely find just what you want at 189 first.

AMPLIFIERS, TUNERS, KITS SPEAKERS, PICKUPS, TAPE
Tele-Radio Williamson ......... €25 0 0 MOTORS Tele-Radio Masterlink M.2
Tele-Radio Economy Pre-Amp £6 I6 6 Record/Pre-amp Unit, powered £28 7 0
Osram 912 (with pre-amp)......... £24 6 7 Westrex complete in cabinet...£169 0 0 Ferrograph 3AN  ................. £79 16 0
Jason F.M. Tuner £ 5 0 ’B\:;U;&';‘;‘L':ii Unic ... 48 19 9 Wearite 3A Deck...........co....... £35 0 0
Jason Fringe Area Model.. £6 0 0 Dividing Network ... £13 10 0 Wearite 3B Deck £40 0 0
Jason Switched Tuner £ 0 0 Completg :j(it of Sr‘*eak-£I S Vortexion 2A £92 4 0
ers an rawings......
Jason Power Pack ........... ... £2 1 9 Wharfedale AP/10 Enclosure for zre""e" Recorder .. £55 13 0
(Send S.AE. for Lists on above as required.) 10in, speakers ... £i5 0 0 ollaro Mk. lli 0
Wharfedaie SFBf3 .. £39 10 0 Brenell ........... 0
Tannoy Canterbury 5 ... EST I5 0 i ie= Rl i
COMPLETE EQU'PMENT Tannoy [2in. Duat Concentric... £29 5 0 il m Industrllels Albbon le' = B
G.E.C. Metal Conec Speaker...... £9 § 0 Lustraphone '’ Ribbonette’ Mic. £7 17 §
Leak TL.I2 Plus ... 0 G.E.C. Presence Unit ..... é Lustraphone ‘‘Lustrette ™ Mic. £3 7 6
Leak Varistope Mk. | £15 15 0 T i § Reslo RBL/T Mic. £ 15 0
Rogers Junior Amplifier £17 0 0 N SR 1.0 Wearite De-Fluxer £210 0
Rogers Mi. Il Control Unit. ... £12 0 0 Full ranges by Wharfedale, Goodmans, T.S.L., etc. Bib Splicer 18
Pilot HFA/12 Amplifier ............ €25 0 0 Leak Pick-Up with one head I Wearite Tape Recording Accessories:
i = (diamond) ...........cicociiiinn 5 : . "
T R Sy g Garrard TPAJi0 P.U. with Trans. £14 I5 11 Tobes b}’,,,’fa"t‘j,‘,:'f makers including Scotch Boy,
Quad It Amplifier 0 Goldring TRI Arm .oooovveevn.... £1113 6 dikikp (72 b BB G
Quad Control Unit 0 Goldring 500 Cartridge (diamds.) £9 16 0
Rogers F.M. Tuner . 0 Connoisseur wit_hhd::)r(n?lnddhead £12 15 g & VALVES, COMPONENTS,
Leak F.M. Tuner  ...... e £3510 0 S 00 Tans, Mo 2 ACCESSORIES, MATERIALS,
Jason Prefect Switched F.M. Garrard 30| 3 BOOKS AND SERVICE
Tuner ...ocoiiiiiii £15 12 9 Connoisseur o Our 56-page catalogue with latest additions of
value to all who build and listen.  1/3 post paid,

TELE-RADIO (1943) LTD. 189, Edgware Road, London, W.2 PADrmgon 4455-6

BOOKS THAT WILL HELP YOU TO ENJOY PERFECT TELEVISION RECEPTION

Correcting Television Improve Your
Picture Faults Television Reception

This book uses about 150 Gives a clear and compre-
hensive explanation of the Improve Your

functions of the various
controls on a television set
and precise instructions on
how to operate these con-
trols to obtain the best
results on the screen. Over

remarkable photographs of
FAULTS actual faults appearing on
the screen of a television
receiver, while the accom-
panying text explains to the
ordinary viewer what action

can be taken to remedy the 100 telemaps, reproduced

faults. Further details of a from genuine photographs,

more technical nature are illustrate the behaviour of

included for the service the set under various con-

5| ok engineer, the advanced ditions. Also shows how
69 pp. 15(‘) photographs amateur and the home interference may be elimin- 112 pp. 134 illustrations
3s6d net by post3s9d. constructor. ated or minimised. 58 net by post 5s 4d.

By John Cura and Leonard Stanley
from all booksellers
Published for < Wireless World” by lIliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.I
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Great Developments
at Bisley I
Printed
Gircuits
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P.C.D. LTD.
(PRINTED CIRCUIT DEVELOPMENTS)
AND
PHOTO PRINTED CIRCUITS LTD

announce that they have joined forces, so that under
the vigorous management of P.C.D. Ltd., the produc-
tion facilities at Bisley will be geared up to give a
new and better service to the trade.

THESE FACILITIES INCLUDE :—

| 48 hours prototype service from 1:1 trans-
parencies.

2 Speedy production follow up.

3 Full facilities for blanking, piercing, and ass-
embly—plating in Rhodium, Silver or Gold.

4 Consistency, reliability, time,

weight, space, material.

economy in

5 Complete development facilities.

Try us out — AND SEE THE DIFFERENCE

*CID
4 XL’
PRINTED CIRCUIT DEVELOPMENTS

INCORPORATING PHOTO PRINTED CIRCUITS LTD.

GUILDFORD ROAD, BISLEY, SURREY.
TEL: BROOKWOOD 2200

A member of the Camp Bird Industries Group

OCTOBER, 1957

SIGNAL
LEVEL
METER

REGD TRADE MARK Type SL 3/B

A battery operated valve voltmeter for measurement
of Television and F/M signals as would appear at
the down lead end of Aerial Installation or on Cabling
of Wired Television or Communal Aerial Systems.

/@m ,  WITH THESE ADVANTAGES
AN Sy @
- 1

% Turret channel selection.

+ Audible signal recognition.

% Free from interference injection
via input.

% Probe unit for cable
measurements with
minimum mis-
match.

RANGE: 25 uVto
25 m!/V in three
(attenuator) ranges,

List M 3 gives full details or with probe—250 £ V-to 250 mV.
and will be forwarded on Frequency Coverage: 40-—220
request. . mc’s (Bands 1, 2 & 3).

TELEFUSION ENGINEERING LIMITED
‘Teleng Works," Church Road, Harold Wood Romford, Essex.
Ingrebourne 2901

PARALEX ADJUSTABLE

Morse

Morse HOLE CUTTER

Shanks Micro-adjustment to 1/200th inch.
No. '; ? Par. Shanks from 2" to §”.

TEN MODELS

Send for illustrated caialogue
to:

LUDFRY LTD.

5 HANWAY PLACE, LONDON, W.I
Telephone: MUSeum 7472

PARKER’S SHEET METAL FOLDING

MACHINES. HEAVY VICE MODELS
No. 1 (lllustrated). Capacity. 18 mmxxe 3ft. model, weight 561b., £6/5/-
mild steel x 3ft. wide. y %y, Carr. 10/-. 2it. model, weight
No. 2. Capacity 18 gauge ¥ 4 221b., G5/e, 18in. model,
mild steel” x 2ft. wide &

weight 18lb., 65/-, carr. on
1 small models 4/-. [ with
% attachments 5/6.

Attachment angle
for 3it. 3/6 per ft.
Small models 2/-
per foot.

No. 3. Capacity. 16 gauge
mild steel x 18in. wide
End iolding attach-
ments for Radio
chassis, Tray g
or Box ¢3
making, are
supplied It
required.

Send for details
WHEATCROFT WORKS, WELLINGTON

A. B- PAI‘KE STREET, BATLEY, YORKS. 7o : Batisy 426

Manchester Office and Showrooms. 2 Sussex Street, off Norfolk Sireet, Manohester, 2

Machines guaranteed
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' CATALOGUE
FOR 1957

&« HANDBOOK

POST 3/- FREE

@ Theonly Also sections on : —
comprehensive
selective ® The care of
catalogue of Long Playing
Classical L/P Records.
Records—listing
only recordings @ The Reproduction
recommended of Long

by the Critics.
@ Nearly 4,000
discs listed (as
already available
to Library
members).

Playing Records.

@ A Basis for a
Record Collection
(100 Recommended
L/Ps).

If (like us) you love good music and find pleasure in good records, you will (we feel certain)
be finding it increasingly difficult to choose from among the many fine L/Ps—just which to
add to your collection. Now comes the perfect solution—the chance to borrow the pick
of the L/Ps to play AT HOME—ON YOUR OWN GRAMOPHONE.

FULL DETAILS OF THIS LIBRARY SERVICE (which :
costs approx. l/- per week each L/P borrowed) are @ INSPECTION before dis-
included in our Catalogue & Handbook— patch and only good pressings

h d
T H E L/ P R E c o R D [ ] :;‘C“%S;" is given when

needed and we can supply the

LIBRARY CLASSICAL best available recording if

asked.
@ PACKING is unique and

specially designed. All re-
cords are polythene sleeved,
No charge for postage and

packing on any L/P, M/P or

two E/Ps sent within the
British Isles (except Eire), (No
FOR charge on export orders of
£10 or over).
(For Library & SPEED OF DISPATCH 24
CUSTS []Nl_Y 3 I- PUST FREE details without hour service for discs current~
Catalogue, please Iy and immediately available

(50 cents U.S.A.) send large s.a.e. 2d.) Tfrom the factory,

From:— THE LONG PLAYING RECORD LIBRARY,
SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS.

F Fs STANDS FACTORY FRESH®
FOR SALES SERVICE

FFSS8announcesanew, eight point, high quality,

Sales Service operated exclusively 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.

@ FFSS indicates 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 disc is also as up-to-date a
pressing as is currently available in
this country. This is tremendously
important when it is realised that many
of the older L/Ps (especially Decca) are
currently being re-cut from the master-
tapes by the manufacturers with marked
improvement in reproduction.
FFSS covers all record labels available in
this country except H.M.V,

@ GUARANTEE on all records providing
that any fault was inherent in the disc
when it left us and has NOT subsequently
been induced by faulty equipment or
careless handling. QOur decision on
this is final.

@ STYLUS REPLACEMENT Diamond or
Sapphire—by return of post in most cases.

® EQUIPMENT AND ACCESSORIES.
Our Reproduction Specialist Mr, C, T,
Salisbury will be only too hidppy to advise
personally on the best available within
YOUR price range.

WHY NOT MAKE A TRIAL ORDER NOW. ..

{or send for more details enclosing large s.a.e. 2d.)

2-3 WATT
AMPLIFIER

THE SUPEREX “55" |
BATTERY
PORTABLE

BUILDING COST

£7-15-0

Plus 4/- P.P.

Cabinet size
10%in. x 8%in. x 43in.

4-VALVE SUPERHET,

LONG/MEDIUM WAVES:.

7in. x 4in. SPEAKER.

B7G 1.4 v. VALVES.

SIMPLE CONSTRUCTION.
SEND 1/6 FOR BOOKLET

HASSIS ASSEMBLY

CONTAINING

Punched chassis, Backplate, etc.
Size : 12in. x 7in. x 8in.

*
Y  Multi-colour Glass Dial L.M.S.G.
*
*

THREE VALVE TYPE (ECC83, EL84,
EZ80). A high quality amplifier designed
to satisfy the requirements of the more
discriminating record enthusiast. Three
controls give a very wide variation of
tone. Qutput approx. 2 watts, Fully
isolated chassis. Overall size approx
6%in. x Sin. x 2fin.

PRICE T9/@ Plus 2/6 P.P.

% % % % %

Drive Drum and Spindle.
Continental Control Knobs.

PRICE 22/6 Plus 2/6 P.P.

SUPERIOR BUREAU

An elegant cabinet in richly figured walnut
veneer, internal panels in polished syca-
more. A drop front lid covers a sloping,
uncut control panel {léin. long x §03in.
high) alongside which is an uncut base-
board (I5%in. long x 134in. back to front).
The inside of the drop front lid is panelled
in beige leatherette. In the lower part
of the cabinet are two large storage cup-
boards (134in. high, 75in. wide, 164in. deep).
The lid and cupboard handles are in chased
Florentine bronze. Overall dimensions
(33in. high, 34in. long, |64in. deep).

I GNS.
PRICE 16'5 Plus 25/~ carriage.

SUPERICR RADIO SUPPLIES,

37, HILLSIDE, STONEBRIDGE,
N.W.10.

Phone : ELGar 3644
SHOP OPEN: 9 am. to 6 p.m. Monday
to Saturday ; | p.m. Thursday.

TERMS : Cash with order or C.O.D.
(U.K. and N. lreland only)
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CARBONYL IRON DUST CORES

for frequency coils and frequency chokes,

made by the latest and up-to-date production

equipment. Samples and prices from
BASILDON METAL POWDER PARTSLTD

CHURCH ROAD THUNDERSLEY ESSEX
TEL : SOUTH BENFLEET 2752 |

WORLD
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MIDLAND INSTRUMENT GO.——

CHASSIS, U.8. mlr all alummium, size 124in. x 8in. x Ehn complete with top cover
some items have be: are:— 25 1 midget ic v-holders
B7G ty‘pe, complete with calu, over 70 resistors, all 5% colour-coded, also many
ceramicons and other conds., trimmers, padders, fixed and variable inductances. trans-
former v-control, ete., etc., new unused, bargain 10/~, post 3/-.

HUGHES 12-VOLT D.C. SHUNT MOTORS,
taking 1.25 ampa., up to 2-amps. on load, Bpeed
5,000 r.p.m., external reversing terminations; size
3§in. long, 1}in. dia., }in. shaft, weight 20 oz.,
oil impregnated bearings, balanced armature, a
very superior powerful motor, original cost over <]
£7, our price new unused 10/-, post 1/3, 2 for
20/-, post paid. Ditto, fitted reduction gears,
giving final drive of either 320 or 160 r.p.m.
(state which required), 12/6, post 1/6, 2 for
25/-, post paid.

MAINS BLOWER, 200/250 v. A.C./D.C., } amp., 5,0

00 r.p.m., consists of the motor
with attached enclosed fan, and funnel intake 1}in. dia., side outlet lin. x 2in., plinth
base Hin. X 4}in., finish black crackle and die cast aluminium, size overall 9in. long,
4}n. wide, 5in. high, weight 74lb., a very superior blower, offered at a fraction of

original cost, new, unused, 25/-. Post 8f-.

TELEPHONE SETS, consists of 2 combined microphones and recelvers, which when
wired up with ordinary twin flex, provide perfect 2-way communication, excellent
results up to 1 mile have been seported, self-energised, no batitery required, price the
2 instruments new unused, 7/6, post 1/3. Twin P.V.C. 14/36 fex up to 300it. lengths
at 1d. per ft

‘LOUDSPRAKERS by Pye, Phillips and other makers, 10in. P.M. less transformer,
3-ohm speech coil, fitted in a smart brown finish wood case with carrying handle, size
17in. X 17in. x 6}in. deep, front metal grill with four rear smaller ones, rear compartment
houses 50ft. superior twin lead fitted jackplug, ideal for amplifier public address exten-
sion speakers, etc., new in sealed cartons, 45/-, carriage (inland) 3/6.

TRANSMITTER RECEIVERS No. 17 Mk. II, complete with valves high res. headphones,
hand microphones and instruction booklet, frequency 44 to 61 Mc/s., range with simple
aerial 5-8 miles, requires ordinary 2-v. accumulator and 120-v. batbery These are brand
new, in sealed cartons. our price 5Q/-, carriage 5/-. Inland only.

RECEIVERS, No. 19 Mk, IL complete with 15 valves, 8K7G (6), 6K8G (2), 6V6G (2),
GBB% 807, EF 50, EB34, CV6, condition very good, note our price §Q/=, carriage 7/8
Inian ouly

SLYDLOK FUSES, 15-amp. type, these are new unused, 6 mounted on a common bar,
fraction of original cost 5/-, post 1/4.

ROSS ACHROMATS, all 40 mm. dia., in 5 values, t/1.7, £/2, 1/2.3, 1/2.7, 1/3, focal lengths,
are 24in., 3in., 8}in.. 4in. and 4}in., respectively, new and perfect, 10/- each. post 6d.

WESTON MICROAMMETERS, Eng. Temp., black bakelite 2}in. square, Hush panel

mounting, fitted zero reset and damping short graduated 0-50-100-150-200-250-300-350
with 1/5th sub-divisions, new boxed, 10/-, post 1/4.

Many other Bargains; send stamped addressed envelope for lists.
MIDLAND INSTRUMENT €O,, MOORPOOL GIRCLE, BIRMINGHAM, 17
Tel.: HAR 1308

A. C. SOLENOID type SAM.

Increased Performance
Continuous 14 ozs. at §”
Instantaneous to 5% lbs.

Same dimensions as Type
SA.

Larger and smaller sizes
available. Greatly increased
discounts for quantities.
Also Transformers to 7kVA
3 Phase.

R. A. WEBBER L'TED.

18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 74065

INSULATING SLEEVINGS
I
" b.v.C. and POLYTHENE |

SLEEVINGS
INSULATED WIRES

XIBLES
-IL—andA-‘E.LiD AR.B, APPROVED.
PLASTICABLE LIMITED
HAWLEY LANE - FARNBOROUGH - HANTS

PHONE: FARNBOROUGH, HANTS 85

TELEVISION AERIAL

% Band lll Folded Dipoles (4s illustrated)
% Reflector and director rod holders *

% Masthead Fittings for &7, 1”7, (1~
and 2" Masts

DESIGNED FOR CONSTRUCTING BAND | & BAND Ill T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS ‘

Selecting at random from our new multi-page catalogue :
% Mast Coupling units for 2” Masts
Insulators, both Rubber and Plastic

% Alloy Tubing for Elements, Cross
boom and masting
Send 1/- P.O. for the revised, fully illustrated- catalogue to :

FRINGEVISION LTD., Marlborough, Wilts.

COMPONENTS [

(As illustrated)

Phone: 657/8
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6 WAY

miniature mains

STANDARD B9A
CAPTIVE PLUG.

WIRELESS WORLD

(NOVAL) VALVEHOLDER WITH

UP TO é6 TAPPING POSITIONS.

MARKING TO CUSTOMERS’ REQUIREMENTS.

Send for full details to :=—

THE McMURDO INSTRUMENT COMPANY LIMITED, ASHTEAD, SURREY.
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2-PIN

Tel : ASHTEAD 3401

JSP. MVS I

DEPENDABLE RADIO SUPPLIES LTD.

12a TOTTENHAM STREET, LONDON, W.I. (2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road)
Phone: LANgham 7391/2.

Hours of Business 9-6.

BLOWER
MOTORS

(6-12 or 27 volt)
17/6.
Complete with
blower 22/6.

P. & P. 2/6.

DYNAMOTOR
ROTARY
TRANS-
FORMER

‘ v,s:&‘“/

D.C. Output 285 volts, .075 amps.
27 volts, 1.75 amps. Price 37/6 ea.
Can be supplied in 12 volit.

COMPLETE P.A. SYSTEM

Canadian Telephone loudspeaking Amplifier Unit with 4
loud hailers, powered microphone, headphones and spares.
Works off 12 v. D.C. New and boxed, ready for export.
WONDERFUL OPPORTUNITY —~ CANNOT BE
REPEATED.

£1 0-1 0-0 compieta.

Carriage extra.

OR SPECIAL OFFER TO
CLEAR THE LOT

Impedance 7Q. 6-8
watts _output. Weight
10lb. Size 74in. Depth.

10in. Diam. Easy
Fixing.
Weatherproof.  Spun

solid steel. Hammered
finish.

PRICE £3/15/-.
Carriage & Packing 7/6.
BOTH ITEMS IDEAL FOR
SPORTS EVENTS, ELEC-
TIONEERING AND SOCIAL

FUNCTIONS.

' UNREPEATABLE OFFER LESS THAN

HALF MANUFACTURER'S COST
Brand newsingle
phase motors

'suitable for tape
recorders, radio-
grams, work-
shops, ete., etc.
- Has many uses.
Reversible 200-
230 v. Sin. oz.

torque. 1,400
r.p-m. Capacitor
starts,  Weight
451k, Length
overall Sin.,

spindie both ends. %in. x }in.,, 3in. x jin,
Price, inc. P.P. and capacitor, 55/~

ROTARY TRANSFORMERS
Celivery Ex Stock. Quotations on application.
(1 H.T.31

nput 1.5 v.
Qutput 250
v.at 12§ mA

H.T.32
‘nput | 1.5 v.
Qutput 490
v. at 65 mA.

Both can be supplied tropicalised.

AS SUPPLIED TO GOVT. DEPARTMENTS &
LEADING MANUFACTURERS

Quantity & Export enquiries invited. Callers
welcome. Terms: Cash with orderor C.O.D

High voltage mains transformers
'nput 200, 210, 220, 230, 240, 250. Qutput
1760, 1500, 0, 1500, 1760, ‘62KVA. Brand

New £10/10/0. Ca-r. 10/-

Complete Portable
Vehicle Loudhailer
operates on 12 v. or
24 v. supply, out-
put 6 watts. Can be
fixed easily.

Comprising Power
Pack, Loudhailer
Hand Powered Mic-
rophone. Weather-
proof. Very heavy
metal case.

PRICE EACH £7/10/-
Carr. & Packing 10/-

HEAVY DUTY SLIDING
RESISTORS

Supplied in two types

250 watts to carry 25 amps. Resistance 0.4 ohms,
worm drive, also 125 watts, 12amps. Resistance
| ohm. slider. Suitable for charging board, etc.
Size 9x 4x 6in. high. Brand new  Price 12/6. |
Post 3/-.
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TRANSISTORWISE

‘““Reco Special”” 3 transistor
portable receives home and con-
tinental stations. Uses specially
designed high gain frame aerial,
mounted on metal chassis. Months
of operation from 3 volt battery.
Complete kit with balanced arma-
ture output unit and attractive
plastic case. Only 65/- including
battery. Wiring circuit diagram
parts list 9d.

The ‘' Reco’ 2 transistor portable
receives home and continental stations,
uses high gain ferrite tuned aerial.
Complete kit with balanced armature
output unit and neat plastic pocket case.
Only 85/- including battery, Wiring
circuit diagram parts list 9d.

‘“Reco’ | transistor receiver, uses
tuned inductance coil and super sensitive
Bell phone for quality private listening.
Plastic case. Complete kit 29/6 including
battery. Wiring circuit diagram parts
list 9d.

v o

H.M.V. low impedance matching transformers

including balancing network, 10/6. P.P. 2/-.
el

Moving Coil Headphones with earpads and éft. lead 12/6.
ELECTROI?;EPIgCS :oé x 8 350 v. 20 mfd. 150 v. working, 1/6 each. Discount
for quantity. Top prices paid for tape recorders, etc

RADIO EXCHANGE CO.

NEWPORT PLACE, LEICESTER SQUARE, W.C.2.
CLOSED SATURDAYS. Telephone : Ger. 2613.

Be your own Sound Engineer

If you own a Tape Recorder you’ll
be interested to know about the
GRUNDIG MIXER UNIT, the
GMU.3. With it you can achieve
sparkling professional realism;
three independently controlled
microphone inputs, plus one for
your pick-up, enable you to pro-
duce plays, dialogue over music,
special effects, monitoring—it’s
like owning a recording studio.

GRUNDIG (Great Britain) LTD.
Advertising & Showrooms:
39/41 NEW OXFORD STREET,
LONDON, W.C.I
Trade Enquiries to:
KIDBROOKE PARK ROAD,
LONDON, S.E.3

(Electronics Division, Gas Purification & Chemical Company Ltd) G.5.22

Write for fully descrip-
tive leaflet or ask your
dealer for a demonstra-
tion of the

PRICE 16 GUINEAS
Youll be glad
you did

WORLD

TECHNICAL TRADING CO.

MARCONT CR150 RECEIVERS. A more comprehensive version of the GR100 covering
5-150 metres cobtinuous 5 Bands, 12 valves, power pack 200/250 VAC, checked and tested,
£19. COSSOR GANGING OSCILLATORS (Wabbulators), all wave, 200/250 VAQ. checked
and tested, £9/10/-. 3iin. SPEAKERS, ex new equipment, 15Q, smallish magnet, 9/8.
MARCONI TF517F SIGNAL GENERATORS, 150-300 Me/s.,, £15.
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TRANSISTORS! R O U ARANTEED 6/-
TRANSISTORS! gfﬁfpﬂ%%%?gumurmn 1 1/ ]

MARCONI VALVE VOLTMETERS, complete with spares and probe in transit cases:
5 ranges from 1.5 v. to 150 v. for 200/250 VAC mains, £9/10/~. 250 v. 250 mA RECTI-
FIERS, Selenium } wave, square fins, 11/~. 100+ 200 mid. 275 vw. Cans, 5/8. } MEG.
POT., D.P. sw., 3}in., sp., small, 3/6. 32+ 32 250 v. 2/6, 16 +18 350 v. 3/6. GOOD-
MANS P.M. SPEAKERS, 5in., 17/-. 64n., 18/-. 7x4,17/8. 8in. (F.M. Quality), 22/6.
10x6, 26/~ 10in., 25/~ 10 INCH CABINET SPEAKERS. Anti-boom lined, size
14x18x7, 29/~. ARDENTE 12 VOLT AMPLIFIERS, 10/15 w., ECC31, ECC31, p.p.
EL35's. Very compact, ideal 8treet Broadcasts, compl tested, £4/10/-. MAINS
DITTO, by Parmeno, untested, £4/15/-.

MARCONI TF380G SIGNAL GENERATORS. In original transit cases. Bpecial
opportunity at only £15.

SPECIAL BARGAIN! 12 v. 4 amp. rects., 3/6 ea., £5 doz. fuli wave iron selenium heavy
compact type.
13 CHANNEL COVERTERS, famous make, complete PCC84, PCF80, beaut. bakelite
cabinet, adjustable all LF. freqs., tunable all channels, no extra coiis required, £3/15/-.
GERMANIUM CRYSTAL DIODES, famous make, tested, general purpose, polarity marked,
10d., p. & p. 3d., 8/6 doz.
GUARANTEED BOXED RADIO VALVES, 24 HOUR BERVICE.
504G 6/8 | 6J6 /= | 12AU - ECC31 = | EF91 7
ECC82 7- | BYs1 10/-

6BA6 6/6 | 6L8 8/- | 128K7 b/8

6BES 6/9 | 68N7GT 5/9 | 2518GT 8/6 | ECLSO 8/6 | N78 11/-
6C4 4/8 | 6VSGT 6/- | EB34 1/6 | EF50 2/8 | 8P41 2/8
6J5G 3/- | 6X4 6/- | EBC33 7/ | EF80 8/~ | BP81 218

FOR FULL VALVE LIST AND CLEARANCE BARGAIN DETAILS
SEND S.A.E. FOR SPECIAL LIST

Postage 1/- in £1 (1/9 in £1 8peakers/Trans.). Min. 6d. No C.0.D.
10,000 OTHER BARGAINS TO CALLERS AT:—

350/352 FRATTON ROAD, PORTSMOUTH

MULLARD TAPE AMPLIFIERS

We stock all parts for the Mullard Tape Amplifiers Type

A and B as described in the Mullard Publication. Our

fully detailed parts list is available free upon request.
All items available separately.

COMPLETE KITS

These contain first grade components and valves with a

fully drilled chassis.
AMPLIFIER TYPE A. With Gilson Output Trans-
former £14.0.0

AMPLIFIER TYPE B. With Partridge Output
Transformer £15.15.0
Credit terms available.

WATTS RADIO (Mail Order) LTD.

54 CHURCH STREET, WEYBRIDGE, SURREY.
Telephone : Weybridge 4556. |
PLEASE NOTE. Post orders only to this address.

5 VALVES
SWITCH-TUNED
FRONT END SUPPLIED
COMPLETE WITH 2 VALVES

JASON SWITCHED EM.TUNER

When built, this new Jason F.M. Tuner provides
choice of the three B.B.C. programmes at the turn
of a switch, with a fourth position for ““OFF”, The
Switch Tuned Front End is supplied wired, tested and
aligned, complete with 2 valves and station-indicating
plate. Chassis ready punched. In conformity with all
Jason F.M. Units, this model is completely stable and
offers the highest possible standards of reproduction

FROM LEADING STOGKISTS or in case of difficulty | (nck SLEI0 P/as
ala Fublicatlor Boox Ol 8
JASON MOTOR & ELECTRONIC CO.  Tuner Past Pata 211 246

328, CRICKLEWOOD LANE, LONDON, N.W.2

KIT

CONSTRUCTOR’S SWITCH-TUNEL

KIT including assembled Fromt Enc

wilh‘ two valves and all parts @
d and ed.

st ond approve. " £9.0,

SWITCH-TUNED FRONT END wil
two valves, complete
adal

(incl. £1/15/0 P{Tax)

JASON POWER PACK KIT$9 1 ¢
Phone : SPEedwell 7050
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A NEW
CYCLE
STAND

% We present Type J/C/S as another
Cycle Stand to add to the 26 different
Types we already manufacture, and
feel that there are advantages to
offer, apart from economy in cost.

Y% The CURVED ROOF which gives rear
and roof shelter in one section, is far
superior to other forms of rear and
roof sheeting which have to be fixed
separately.

% Anoutstanding point is that no gutter-
ing is required, rain being conducted
to the rear, thus giving a neater
appearance on the finished product.

% [BIX Cycle Stands are finished Stove
Enamelled Olive Green.

% ABIX Cycle Stands are despatched in
component parts for easy erection on site. Assembly drawing supplied on receipt of your order.

% Lamp Brackets, Chain and Number plates can be supplied, should they be required.
PLEASE WRITE FOR ILLUSTRATED CATALOGUE TO:

(METAL INDUSTRIES) LIMITED

Steel Equipment for Office & Factory
TAYBRIDGE HOUSE, TAYBRIDGE ROAD, BATTERSEA, LONDON, S.W.il.
Phone ; BATtersea 8666/7. Grams : ABIX, Batt, London.

Also Manufacturers of : Steel Partitioning (Industrial and Executive), Clothes Lockers, Slotted Angle and Adjustable Steel Shelving.

EYRAD AWM
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.61 TUNING SCALE, Q2 I.F.
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER.

Y ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE.
v DESIGNED FOR LATEST TYPE MULLARD VALVES.
% RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY

AMPLIFIERS.
THE BOOKLET & PRICELIST ......ceeeeniis 0000000 0eRAERGAET] 2/6d.
ILLUSTRATED FOLDER OF AM. COMPONENTS .................. 3d.

| WEYMOUTH RADIO MANUFACTURING CO., LTD.
i CRESCENT STREET, WEYMOUTH, DORSET.
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INSTANTUS HEATER |

IR - - e
| Convector heater, 1 kW, rating, 4ft. long,
made from heavy gauge sheet steel (gal-
vanised). Can be used for grecenhouse,
workshop, aviary, etc., etc. Price £2/10/-,
or with thermostat, £4/5/-, carriage 8/-.
QUARANTEED 5 YEARS.

2 KW MODEL. Free standing thermo-
statically controlled, £5/17/6.

DON’T BE CAUGHT LIKE THIS

-

CAR STARTER CHARGER KIT

All parts to build 6- and 12-volt charger
which can be cobmected to & ' flat

TURRET TUNER

Brand new stock, not surplus, with coils
for Band I and III, complete with valves
PCC84 and PCF80—I.F. Output 33/38
Mc/s with instructions and circuit dia-
gram 79/6. With knobs 3/6 extra, post and
ins. 2/6.

14" T.V. CABINET

14in. T.V. cabinet of the latest styling
made for one of our most famous firms—
beautifully vencered and polished—
limited quantity—19/6 each. Carriage
and packing 3/6 extra.

The CONTINA

Another additlon to our range of cabinets. This
is of new revolutionary design, slyled after the
best of Continental radics.  Externaily, it is
finished in highly polished dark walnut vepeer,
with panelling picked out in gold. Inmterior
is of sae very high standard, its veneer being
light mahogany which contrasts nicely with the
dark walnut and generally gives a very pleasing
appearance. The doors slide on metal runners
and are fitted with gold insert finger plates.
A really excellent cabinet for any home—size
3ft. 1iin, long, 1ft. 3in. deep, 2ft. liin. Righ,
including legs which are 10in. from floor. Motor
board 12}in.x17in., equipment aperture 17§ X
94in. gives ample space for 8in. speaker. Ample
storage epace for recordings. Price £19/19/-.
carriage and insurance, 20/-.

F.M. TUNER

This is a high fidelity unit which although
moderately priced has a performance
equal to the highest priced. Its stability
i3 very good and extremely good results

battery and will emable the car to be
started instantly. Kit comprising the
following.

Mains transformer ..
5-amp. rectifier ...
Regulator Stud S8witc]
Resistance Wire .
Resistance Former .
Mains onfoff 8witch ..,.
0-5 amp. Moving Coil Meter

or if bought all together price is 52/8,
plus 2/6 post and packing.

FLUORESCENT LIGHTS

These are complets fluorescent lighting
fittings. Buill-in ballast and starters—
stove enamelled white and ready to work.
Idea)l for the kitchen, over the work-
bench and in similar locations.

Single 40. 4ft. 3in. long, uses a 40 watt
tube.

Twin 20. Uses 2 20-watt standard tubes.
Price 39/6 each, with tubes.

Carriage and ins. up to 150 miles 5/6, up
to 250 miles 7/6.

POCKET TRANSISTOR RECEIVER
All the parts to build cigaretie box
receiver, £2/17/6. Includes Ferrite
aerials but nol the earpiece, battery or
case.

WESTING-
HOUSE
(U.S.A))
METERS

All moving coil
flush  mounting
type, outside dia-
meter of face 3in.
............. 20/-

0-250 mA. ..... .
0-500 mA. ........ ... 15/-

| = I

1011 0O 1 01O 1

have been received with the simplest of
serials as far away as Eastbourne. 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
paymenis of £2. Post plus insurance b/.

THIS MONTH’S SNIP

TAPE DECK—Made by the lamous Truvox Company. This contains exactly the
same essentials as the current model. Only the styling is different. It also takes
the stereophonic head.

Specification: 3 8.T.H. shaded pole motors with silent Iriction drive eliminating
wow and flutter. Push-button controls, electrieally and mechanically interlocked.
Patented electrie type push-buiton controlied brake. Tape loqdlng on the dropfin
principle, 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 L.P. Tape or £ hours with Standard Tapes. Two tracks side by side with
safety gap. Positive Azimuth adjustment of Record/Player head. High Imped-
ance Heads. Overall size 143in. x 123in. x 5in. approx. 120 only of these fine
decks offered at mon-repeatable price of £17/10/- or £3/10/- down and eight
monthly paymenis of £3. Non-callers add 10/= carriage and insurance.

EX-ROYAL NAVY SOUND POWERED TELEPHONE

These require no batterira and wil
go for long periods without attention.
Complete with generator and sounder
which gives a bigh pitched note easily
heard above any other noise. Also
fitted with an iodicator lamp which
in qulet situations can be used in-
stead of the sounder, or where several
telephones are used together, will
indicate which one is being called.
Rize 7% x 9 x 7in., wall mounting, de-
signed for ships’ use but equally suit-
able for home, office, warehouse, fac-
tory, garage, etc  Price 57/ each, plus
4/6 carriage.

|
\l UNITS FOR CONTROLLED AUTOMATIC ROTATION

We have two iteme of equipment which form
part of the radar system RC84. These two units
work together to form a Tower rotating device,
with remote control.

Item 1, known as Tower 24A, is in fact the
geared driving motor which rotates the mast.
This is quite a heavy construction and would
rotate a heavy soanner, reflector, beam array,
etc., ete.

Jtem 2, known as Indicator 1-221-A is the
remote controller which enables the azimuth
position of Tower 24A to be controlled from a
remote point, Conversely. it enables the
azimuth position of the tower to be koown
at any time. Botb the Tower and the Indicator
contain selsyn transmitter/receivers and it is
these that provide the impulses which cause
the aerial to rotate backwards or forwards.

Prices 1-221-A £95 plus carrlage. TR24A £35 plus carriage.

| Bpecial discount of £6 for cash with order or C.0.D. if both units purchased h

|

QUR [9/6 COLUMN

THE SKYSEARCHER

This is a 2-valve plus-metal receiver set usefu
as an educational set for beginners, also make:
a fine second set for the bedroom, workshop
ete. All parts, less cabinet, chassis anc
speaker, 19/8. Post & ins. 2/6. Data fre
with parts or available separately 1/6. 3
valve battery versiou slso available at th
same price.

ALL-MAINS AMPLIFIER

Poweriul three-valve Mains amplifier
ideal for dances, parties, etc. Complet
less chassis cabinet and speaker (availabl
if required)—data 1/8 (free with parts
Price 19/8, plus 2/8 post and insurance

CHIMELTE

It is a hall light, s
well a3 a double chim
and you can make |
in a couple of ever
'ngs for the total cos
of only 19/6 includ
ing instructions pos
2/~ — data availabl
separately  price 2/

SIMPLEX TRANSISTOR KI

Makes ideal bedroor
radio, uses one trar
sistor and one crysts
dicde. Complete les
case 19/6. case 5§
extra, post and ios. 1/¢

A.C./D.C. MULTIMETER KI

Measures A.C./D.C. voits

and ohms. All the essen- /
tial paris including 2in. -~
moving coll meter,
gelected  resistors,
wire for shuuts,
range selector,
switches, calibrated
scale and full in-
structions, price
19/6 plus 1/9 post
and insurance.

BAND Il CONVERTER

Suitable London, Midlands, North, Scotlan
etc. All the parte including 2 valves, coils
fine tuner, contrast control, condensers an
resistors. (Metal case available as an extra,
plus 2/6 post and insurance. Data free witl
parts or available separately 1/8.

ANOTHER SNIP

Heavy duty castors—Ildeal for
fitting to T.V. instrument
trolley. Current value 12/6—
special snip price 7/@ set of,
four, plus 1/- post.

O T 2 o
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MORGANITE POTENTIOMETERS |

8ingle and 2 gang
types available,
standard size with
good length spindle,
all new and
boxed. =
Gang type 3/- each
—values available:
5K + 5K, 100K + A
100K, § meg. + § meg.

Slngle types
1/~ each, values available: 10K, 25K,
0K, 100K 250K, 1 meg., 2 meg.

CRYSTAL MICROPHONE

Miniature erystal type
has high gain and is
euitable for all pur-
poses—tape recorders
-—amplifiers. Price
4/9, post and ins. 9d.

VARIABLE RHEOSTAT
TRANSISTORS

A good range of transistor
parts, miniature transformers,

elecirolytics, etc., available
at all branches. A
Red 8pot and audio.. 10/
Blue Spot 1.6 Mc/s .. 15/
White 8pot 2.5 Mejs.. 20/
W D. CIRCUIT DETAILS
and other Inf ion extracted
fmm official manuais. All 1/ per copy,
12 for 15/-.
American Service R.109
Sheets 78 recelver
A1134 76 receiver
BC.348 R28/ARCSH
BC.312 R1116/A
R.103A RA-1B
B.C.r42 ARSSD
RA-1B AN/APA-1
R-208 78
R-1155 76
B-1124A R.T.18
R-1132A/R-1481 CAY-46-AAM.
R-1147 BADAR
R-1224A A4.B.-3.
R-1082 Indicator 62A
R-1355 Indicator A.8.B5
B.C.1208-A/B Indicator 63
B-455-A (or -B) Indicator 6K
B-454-A (or -B) RB.F. unit 24
B-453-A (or -B) RBR.F. unit 26
Transmitter T1154/ RB.F. unit 23
.ID.J.N. .F. unit 27

Wireless set No. 19

Pm,y-eight walkie-
Demobbed valves

talkie
Frequency meter
B.C.221.

CHASSIS ASSEMBLY

Three-colour 3-waveband scale covering
Standard, Long, Medium and 8hort wave-
bands, scale pan, chassis, punched for
standard 5-valve superhet, pulley driving
head, springs, etc., to suit. Scale alze
14})(3}111. Chassis sizo 16 x 5 x 2in. deep.
Price 15/- pilus 1/8 post. Note: We
can supply cabinet for this, 39/6 and
5/- p. and p.

Complete T.V.
Commercialising Qutfit
Sent for 14/6

Hundreds of people have
already fitted our T.V.
converter and now en-
joy BBC and ITA pro-

MAKING A SOLDER GUN

the part.s you will have in your own
“ junk **
cerned given free with the kit.

Clock numerais to

suit these cases
etched on metal,
218

Post 9d: It ordered

WIRELESS WORLD

FREE THIS MONTH

To all “Wireless World ** readers who send S.A.E. we
will present free a copy of our booklet:—

“THE VACUUM DELAY THERMAL RELAY

MULLARD AMPLIFIER

A Quahty Amplifier designed
by Mullard. Power output
exceeds 10 watrs, 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
£1/10j- down and 8 payments
of £1/10/-, plus 10/- carriage
and insurance.

MULLARD PRE-AMP, We are pleased to
offer as a ready-made unit. It uses the low
hum/noise high gain pentode type EF86. It
takes its power supply from the amplifier
and incorporates 2 switches to pruvnde
immediate compensation, for radio, micro-
phone, L.P. and 78 records. The price of
this unit s £4 poest and in-
surance 3/8 extra.

Or 10f- down and 9 payments
of 10/-. It purchased with
above, combined price is £16
or 30/- down and 8 payments
of £2.

AUTO-CHANGER 30/- DEPOSIT

3-8SPEED & 4-SPEED
GRAMOPHONE AUTO-CHANGER

Latest types by all famous makers
are invariably in stock at competitive
{lCCS BSR Monarch, Garrard, etc.

atest models from £8/10/-, or de-
posit £1/10/~ and 8 payments of £1
plus 5/- carriage and insurance.

A 7-second solder

gun of the type
] p——mcosting £3-£4 was
¥ deacribed in Prac.
Mech. Only two essential
parta are required—{a) trans-
former and (b) push switch.
These we can supply at 13/€,
plus 2/- post. The rest of

box. Copy of the article con-

CLOCK CASE

Also suitable for
barometer or
other instrument.
Nicely polished,
Price 4/, post
and packing 1/6.

Uniike most baby alarms, this not only
enables you to hear baby but also to

talk to him. Price complete with one
microphone and 100it. twin féx £6/19/8,
carriage 3/6, additional microphone, 19/6.

tel

TRANSFORMERS SNIP

Standard tapped
mains input. Out-

149

BARGAINS TO CLEAR

4 watt 3 valve Amplifier. Built
to Hi-Fi standards with a contro!
panel which can be used separately
or fixed to chassis.  Separate
bass and treble controls. A.C.
mains operated, £4/19/6 plus 5/-
post and insurance.

AC Superhet 5 Valve Chassis,
Medium and two Short, unused
but less valves and mains trans-
former. Uses standard octal
range, 27/6 (again coil pack worth
much more), non-callers add 6/6.
AC Superhet 7v 5 Wave-
band Chassis. H.F. stage.
Unused, less valves and power
pack, Sllghtly soiled. Coil pack
worth twice as much, circuit dia-
gram supplied, £2/15/-, carriage
and insurance 7/6.

AC 4 Valve Superhet, complete
with valves but less scale and
pointer, unused. Circuit dia-
gram supplied, 39/6 plus.

Note that the above three chassis
although unused will need checking.
On account of low price no guaran-
tee is given. Nor, we regret, can
technical assistance be given.

dmfd. 350 v. small tubular

metal Made by Dubilier.
2/6 per dozen,
Germanium Diodes. B.T.H.

with wire ends. 10d. each or
9/~ dozen.

Midget I.F. Coils, dust cored,
size 1} X lin. 465 Kcfs, 4/6 pair.
Standard size L.F. Coil, dust
cored, 465 Mc/s, 4/6 pair.

Coil Pack for Superhet, 465
Kcfs IF. Medium and 2 short
waves, 9/6.

Cathode Ray Tube. VCR 97.
Instrument type, new 7/6 each
carriage 3/6.

Bakelite 5 amp. electric wall
switch, ¢ Hicraft,” 9d. each or
8/- per dozen.

Series, parallel and off-clectric
wall switch, made by Crabtree.
Price 1/3 each or 13/6 per dozen.
Amplifier, ex-Government unit
1134, contains one Jouble wriode
and one triode, 6/6, post and
insurance Z/6.

Connecting wire, PVC ccvered
24 swg. copper, 2/6 per 100ft. or
5 coils diﬁp'ent colours for 1C/-.

Sca; g coils, by very good
maker, nzw and unused, 4/6
comple‘e.
Choke, 200 m.a., first-class.
Made for Services—new, 6/6,
post 1/6.

10v. Superhet 1} metre, ex-
Govt., but unused. Complete
with valves. Eusily converted for
Band III, 39/6, carriage and
packing 7/6.

Mains Transformer, 250-0-
250, 60-80 m.a. 6.3v. Standard
mains input. Half shrouded
12/6, post and insurance 2/6.
R.F. 25 Tuning Unit. New,
unused and complete with valves,
9/6, post 2/6.

Cathode Ray Tube, VCR 517,
8/6 each, carriage 2/6.

Mains Lead, metal screened to
stop interference, 9d. yard.
Thermo-couple, mounted on

put 6.2 at 3 amp.
5 v. at 2 amp.
and 350-0-350 at
80 milliamps. Ex-
equipment but

grammes—you can do
the same. Our outfit
contains: ITA Conver-
ter—ITA  Aerial—36(t.
Co-ax Down Lead—In-

valve base, useful for experiments
and schools. 6/6 each.

Midget push-pull input trans-
former and push-pull output

MINI-RADIO

Uses high-efficiency coils—covers

long

terference Suppressor— guaranteed per- and medjum wavebands and fits into the transformer, to. match, 8/~ the
Illustrated detailed in- fect. §/6 plus 2/6 uneat white or brown Bakelite cabinet— air
structions—nothing else post and packing, limited quantity only. All the parts, Palrs
to buy, all for £8/10/- {Note this trans- including cabinet, valves, in fact, every- Note: Orders for small com-

thing, £4/10/-, plus %6 post. Construc-
ghrouded drop-through type) BSimilar tional data free with the parts, or available
voltage but 2560 w/a. 27/8. Post 3/6. separately, 1/6.

ELECTRONIC PRECISION EQUIPMENT LTD.

266 Londt‘)ln Road, ' 42-46 Windmill Hill, 152-153 Fleet St., E.C.4. 29 Stroud Green Road,

carr. and ins. 4/8 or 10/~ former is a half
deposit and 9 monthly

payments of £1.

ponents over £2 are post free,
otherwise please add sufficient.

Croydon. Ruislip, Middlesex. i Finsbury Park, N.4.
Phone: CRO 6558. Phone: RUISLIP 5780, Phone: FLEET 2833. Phone: ARCHWAY 1049,
Half-day Wednesday. Half-day Wednesday. Half-day Saturday: Half-day Thursdav

Post orders should be addressed to E.P.E. LTD., Dept. 2, 66, GROVE ROAD, EASTBOURNE.
enquiries to Eastbourne address and please enclose S. A E., terms are casn with oraer.
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VALVES—GUARANTEED

NEW AND BOXED

T
8/30L2
i Tmnsmors Red Spot 10/- ea

White Spot 15/~ ea.

9/6 | DL96 ....10/8 .10/~ | VRS
/e DM70 .... 8I6 .12/~ (EF36)  6/-
EABCS80 .. 10/- 311 | VRST
EACOL .. /8 <EK32).. 8/-
EAF42.... 12/6 /- 12/6 | vegs
EB4l .... 9/- /= .. 10/ (8P61) 3/~
EBC4l .. 10/~ /6 . 10/- | VRE5A
! EBF80 .11/ /- D 8- | (8P4l .. B
ECOl .... 9/6 /6 .12/~ VRGG(PGl) 319
ECC84 ..12/6 .- 12/8 . 716 | VROL
ECC85 .. 10/- .13/8 13/6 | (B [~
ECCIL .. 6/- ~ 311 VR91 (BYL.) -
ECF80 16 N 0/~ | VR92
ECF82 i 16 f= (EA50).. 1/6
ECH35 16 /= /6 | VR105/30  6/6
s do 1 AR
N T15/- 7 i
ECL80 .. 10/6 8| vorm | o
ECL82 3/6 /- | 16 6
EF80 .. 0/- 16 10/~ | VR150/30 8/~
EF22 /8 I 11/~ | VP23 6/6
16 /=
f= .78
18 .9
/6 12/8
16 .. 3/9
/6 .. 311
EL32 /8 .. 15/-
EL33 4/8 . 5/
EL41 016 I
EL42 1/8 4/«
EL84 1/- .. 10/-
EM34 ....10/- .. 11-
EMS0 -11/- .- 1218 4). .
EM81 118 . 12/8 I 55
EY51 11/6 13/6 (EBC33)

P. & P. 6d. per valve.

Same Day Service.

RECORD PLAYER UNITS

B-S-R. MONARCH

Four speed automatic record change unit.
Plays 7in., 10in. and 12in. records auto-
matically with “ MAGIDISK " Selector
Turn-over Pick-up. Unit plate 12§ x 10%in.
£8/15/-.

COLLARO
Model 3/544. Three speed single player
Automstic stop, fitted with " Studio T~
pick-up, Cream finish £6/19/6.
Carriage on above units 4/6.

COLLARO

Four speed automatic record change unit.
A fully mixing automatic changer with many
advanced features. Unit plate 12in. X
134in. £9/15/-.

TRANSISTORS
Buitable for audio work yellow and
een spot ea. 10/-

R.F. for nse up to . 6 mg/s. blue spot ea. 15/-
R.F. ior use up to 1.5 me/s. to 8 me/s.

yellow and red spot 21/-
.TB gang condensers for translstor working

“0" gang 1 or 2 gang 365 PF swing, alu-
minium vanes, steel chassis.

1 gang '7/6 each; 2 gang 11/8 each.
JIB “ 00 * twin gang condenser 208 PF front
section 17/8 PF .cear sectlon price 9/6 each

TELETRON transistor superhet coils set
of IF and oscillator coils with Ferrite rod
36/~ per set (circuit included).

Long Wave Loading Coil to match 4/6 each.

ALPHA RADIO SUPPLY CO.,

METERS

Instrument Meter
Moving Coil, ex-Min-
istry 0-3kV. Round
Panel mounting.
Brand new 7/6 each.
Instrument Meter 0-
100 m;A. S8quare type.
Panel Mounting. Ex-
R.A.F. Equipment 7/6 each

2 Range Pockel Voltmeter. Ex-Ministry*
Brand New, 0-15 volts, 0-250 volts, moving
coil 345 ohms per volt, complete with leads-
16/- each.

MAINS TRANSFORMERS:
3 Way Mounting Type.

MT1

Primary: 200-220-240 v. Recondarys:
250-0-250 v. 80 m/A 0-6.3 v. 4 amp. 0-4 v.
2 amp. Both tapped at 4 v., 19/6 each.

MT2

Primary:  200-220-240 v. 8econdarys:
350-0-350 v. 80 m/A 0-6.3 v. 4 amp. 0-5 v.
2 amp. Both tapped at 4 v. 19/6 each.
MT3

Primary: 200-220-240 v. Becondary: 30 v-
2 amps. Tapsat3v.,4v,8v,8v,9v,
10 v, 15 v, 18 v, 20 v, 24 v., 19/6 each.
Postage and Packing, please add 2/- per
transformer.

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 for your copy
now.

LOUDSPEAKER CABINETS
This attractive walnut fnished cabinet ta
available for G}in. or 8in. speaker units.
Metal speaker fret, complete with back and
rubber feet.
6}in. type :
at base
8in. type: Measures 10}in.
10}n. x 5in, at base . 21/6 each
5in. type: Very similar design . 18/6 each
Postage any type 2/- each.

BUILDING A “ SECOND» SET. .,

This is The Cabinet To Give Your Receiver
The Commercial Look. Walnut Finished
Cabinet. Size 11}in. x 7in. x 5in. Bupplied
with chassis (cat out ready). Price 27/6
complete. Post 3/-. Dial, Back Piate Cord,
Dial Drum, Pofnter.

Measures 8in. x 8§ln.1x I4hn

103 LEEDS TERRACE,

LOUDSPEAKER

Make Type 8ize
Elac 8quare
Lectrona, Plessey Round
Goodmans, Plessey Round

Goodmans, R. & A. Round
Plessey, R. & A., Elac Round
Plessey . o

RTC '12in. heavy duty 20
watts model 15in. ohms
Speech Coil £ 5 0
5in. Mains Energised 8peaker £1 0 0

SPECIAL QFFER

transformer

10in. X 6in. . .
All the above are PM units with 2 to 3 ohm speech coils.

Just a few 8in. units by Goodmans and Lectrona fitted with standard output
£1

UNITS

Price
19/8 each
. 1718 each
. 1816 each
16/ each
25/6 each

35/ each
. 19/6 each
25/ each

63in.
Speaker.................. 8
8in. Mains Energised Speaker £1 1 0
All have field coils of approx. 600 ohms.

1 6each

HEADPHONES—MICROPHONES

EX-GOVERNMENT HEADPHONES AND

MICROPHONES
CLR low resistance type 120 ohms ........ 7/6 pair
Throat Microphones, American surplus.
Complete with strap, lead and p]ug type
.............................. 3/~ set
ngh Reslstance Phones, 4,000 ohms .... 13/6 pair
High Resistance DLB Phones .......... 16/~ pair
Ex-R.A.F. Microphone, Type 48
A oo oo M s a0 oo cc-=oooo0 oang 3/6 each
COSMOCORD TYPE MIC.35-1
WESTI NGHO USE A general purpose band microphone of
RECT'FIERS robust construction with substantially flat
response from 50 to 5,000 c.p.s. Suitable for
16RC.1-1-16-1 .............. 9/ each | use in recording apparatus, public address

18RA.1-1-16-1 . 6/6 each
18RA.1-1-8-1 4/- each
14RA.1-2-8-3 25/- each
14A.86 .. 13/9 each
14A97 .. 13/6 each
14A.100 .. 15/- each
14A.124 .. 27/8 each
14B.130 .. 31/8 each
LW7 . 23/9 each
WXB ... 3/6 each
COSMOCORD TYPE MIC.22

High sensitivity with good fidelity response;
substantially flat from 40-6,000 c.p.s.;
vibration and shock proof. Not aifected by
low frequency wind noises.

MIC 22-1 with adaptor for
flood stand .. 84/~ each
MIC 22-2 comp 84/~ each

COSMOCORD TYPE MIC.33-1
A crystal hand or desk mi

equipment, ete.
COSMOCORD TYPE MIC.38 (Series)

This microphone will be of particular
interest to home recording enthusiasts as
wel as professional engineers, since the die-
cast microphone insert has a high sensitivity
vm.h a pick up | ﬂeld that may be considered

tially flat
response from 30 to 7,000 c.p.s.

MIC.36-3. erophone witlmu'. switch and
with table stand 63/~ each
MIC. 36-4. Microphone with switch and
.................. 88/- each
3 Microphone without switeh
and with floor stand adaptor. .. @3/- each
MIC. 36-6. Microphone with switch and
fioor stand adaptor. 68/~ each
*The floor stand adaptor has internal threads
of both §in. and §in. 28 T.P.L., 3/6 each.

TELEDICTOR TRANSFORMERS. TYPE TES

25/~ each

for the high-quality public address and tape
recording field, incorporating a specially
designed acoustic filter giving a response flat
from 30 to 7,000 c.p.s. The microphone is
omni-directlonal and is housed in an attrac-
tive plastic cuse ....... PR 50/- each

WINTOUN ST,

Primary: 230 v. 50 c/a.

Bmall Mains ‘Transformers suitable for
Secondary 1. 250 v. 40 mA.
Secondary 2. 6.3 v. 1.5 a.

"I‘elevision Converters, etc.
15/-
Overall Bize:

Clamp construction, 8.9in. x 2.4in. X 2in.
over windiug's. Fixed centres: 3.3in.

LEEDS 7
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PRICE . . . Including CRYSTAL MIKE
and 1,200ft. reel of PLASTIC TAPE.

OR #£3 EXTRA
WITH
L] [ ] [ ] REV. COUNTER.

(Plus £1/10/- carriage aud insurance, of which €1 is
refunded op return of Packing Case.)

A COMPLETE KIT OF PARTS TO BUILD
The “ fidelity ” TAPE AMPLIFIER Model HF/TR2
including POWER SUPPLY UNIT

FOR £12 o o (Plus 5/- carr and

ONLY ins.)
has

This  amplifier been
expressly designed to Imeet
the requirements of the
enthusinsts for High Fidel-
ity reproduction. It is
based on a new design.
completed by the Muilard
Technicians and only really
high-grade components are
incorporated; truly HIGH
FIDELITY Reeordmga are
obtainable whilst ** Hi-Fi* reproduction is assured by Juse of a high-quality Output
Transformer by Gilson. It incorporates a “ magic eye ” Recording Level indicator, a
two-position equaliser for 3}in. and 7}in. speeds, and an effective Tone Control arrange-
ment. Monitoring and Extension Speaker Socke'. are incorpom'.ed ﬂnd m addition a
position {8 provided to enable it to be used as an ind 1

Records or Radio Tuning Unit. Overall size: 11in. x 8in. x 61n. high. S\umble tor nearly al
makes of Tape Decks. When ordering, please advise make of deck in use.

THE ASSEMBLY MANUAL, PRACTICAL DIAGRAMS, etc., are available for 2/9 or
send 8.A.E. brief details,

WE ALSO SUPPLY THE HF/TR2 ASSEMBLED AND READY FOR USE
FOR £16.0.0. (Plus 6/- carr. & ins.). H.P. TERMS. Deposit £8 and ¢ monthiy payments
of £1. CREDIT TERMS: Deposit £4 and ¢ monthly paymenm of £1/9/4.

STERN’S TAPE
PRE-AMPLIFIER
and ERASE UNIT

Provides the “‘Link’’ between the a
HIGH-QUALITY AMPLIFIER and TAPE DECK.
STERN’S MODEL HF/TRLP . d Pre-Ampli with own
Power Bupply Can be supplled cormctly matched for use wﬂ-h Truvox, Breue!l or
Collaro Decks, and incorporates di Indi

Please send 8.A.E. with any inguiry. PB.ICE £11 10 o

Home Conotructlors’

WE SUGREST . .
YOU CAN BUILD A COMBINED ' % "Froovoy wx v DECK (with

(plus B/- carr.
and inxumnee)

TAPE RECORDER-RADIOGRAM o cﬂ%’i‘nﬁ:}l’ QI.A%E PRE T
) The =

AT HALF THE NORMAL COST. FIER e T

As will be seen from this advert. ) Th;m ,,mpuﬂl:.- e Yy

i i i STERN'S F.M. TUNER UNIT.
there are several combinations with ) COLLARO £.0.56 AUTOCHANGER.

(
or without a Record Player. (f) TAPE and MICROPHONE.
This is a very popular and successful combination and
we will supply ALL ITEMS FOR............ooccovvvrrenen.. £79.0.0

OTHER TAPE EQUIPMENT
PORTABLE CASE as illustrated above .
ACOS CRYSTAL MICROPHONE
ROLA 10in. x 6in. P.M. SPEAKER (7in. x 4in. 19/6)
PLASTIC TAPE of all lengths—L.P. and Standard. IN STOCK
WE WILL SUPPLY ALL ABOVE including a 1,200 ft. reel
Plastic Tape for

£ 0
£2 10
£1 10

| J’} eiﬂ’f “fidelity”

IT HAS EVERYTHING — EXCEPT A HIGH PRICE

TESTED AND APPROVED ATTHETRUVOXLABORATORIES

IT INCORPORATES: The NEW TRUVOX Mk, IV TAPE DECK to-
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 1’
HEAR THIS MODEL—TRULY “Hi-Fi” RECORDINGS ARE 1»
OBTAINABLE and it is comparable to much higher-priced Recorders. §

}

Alternatively send S.A.E. for ILLUSTRATED LEAFLET. {:

rAMWW\WNWmAb
CREDIT SALE: Deposit £12/8/- and 9 monthly payments of £4/10/8.

HIRE PURCHASE: Deposit £24/15/- and 12 monthiy payments of £2/5/11.
S IUN EEED SN SR SNAN MaAs DN SN SUSE SEnE SIS SURD EENN SNUS WRGY SEND SNNN SLEE SINN SEEN SEER SN GEND SENG SN o S NN SN

|

TAPE RECORDER

4
S

THE NEW TRUVOX MKkIV
TAPE DECK

UNDOUBTEDLY ONE OF
THE BEST TAPE DECKS ON
THE MARKET.

£27 4 6 5 o ®lus 10/- carr.

PRICE and ius.)

CREDIT TERMS: Deposit £8/17/- and 9 monthly
payments of £2/10/~
H.P. TERMS: Deposit £13/13/- and 12 monthiy payments of £1/5/4.

SPECIFICATION:— @ 3 B.T.H. shaded pole motors with silent lricuon drlve eummmunz
wow and flutter. @ Push-button controis, Iy and
(patented). @ Patented electric-type push-button controlled brake. @ (nching to
assist editing; tape loading on the drop-in principal accommodation for reels of ’Hn.
diameter. @ Tracking seuse. To British and American standards. @ Playing times: Up
to 3 hours with L.P. Tape or 2 hours with S8tandard Tapes. @ Two tracks side by side,
with safety gap. @ Playing time indication by precision revolution counter or large
visual type indicator plate, according to choice. Posltive Aziinuth adjustment of Record/
Player Head. ® High Impedance Heads. @ The metal work is Gold Hamumered inish.
@ Overall size 14§in. X lﬂ{gm from top of tace of panel, overall depth Gin.

The Mk. [V DECK CAN ALSO BE SUPPLIED INCORPORATING PRECISION REY
COUNTER for £30/9/~. H.P, TERMS: Deposit £15/4/6 and 12 months of 51[8/3
CREDIT SALE: Deposit £7/12/3 and 9 months of £2/15/10.

Tervey ..

WE MAKE SPECIAL PRICES FOR COMBINED ORDERS
WE WILL SUPPLY
) The wmodel HF/TR2 AMPLIFIER and POWER UNIT, both fully
assembled, together with tiie TRUVOX MK IV TAPE DECK ior ..
ALTERNATIVELY as above but the HF/TR2 Ampiifier and P/Unit
as s COMPLETE KIT OF PARTS
‘The model HF/TR2 AMPLIFIER and POWER UNIT both fully assem-
bled, together with the TRUVOX TAPE DECK incorporating
PRECIBION REV COUNTER
ALTERNATIVELY a3 above but the HIYTR2 Amplifier and P/Unit
as a COMPLETE KIT OF PARTS
The mndel HF{TR2 AMPLIFIER and POWER UNIT, both fully assem-
bled. together with the COLLARO TRANSCRIPTOR
ALTERNATIVELY as above but the HF/TR2 Amplifier and P/Unit
as a COMPLETE KIT OF PART3
The Modei HF/TR1P TAPE PRE-AMPLIFIER together with the
TRUVOX MK [V TAPE DECK
ALTERNATIVELY as in (d) above but Truvox Deck incorporating
PRECISION REV COUNTER £38 0
The model HF/TRIP TAPE PRE-AMPLIFIER together with the
COLLARO TRANSCRIPTOR £31 10
PLEASE INCLUDE 12/8 to cover cost of Carriage and Insurance.

HIRE PURCHASE and CREDIT SALE TERMS are available on all above (exciuding
Kita of Parts). Send 8.A.E. for details.
NOTE . The Collaro Tranacriptor is in short supply and there may be a delay in
del.ivery We will however book an order.

The Deck switches of the Transcriptor must be ** wired-up.”
wiring, for use with either the HF/TR2 or the HF/TRL.P_ for an extra charge of

£38110
£35 0

©c o

[

241 10
£38 0
£35 0
£31 10
£35 0

(©

@
(@)

(i

© © 0 © © © o

We will complete this
£1.0.0.

Open Monday to Friday 9 a.m.—6 p.m. Saturday ¥ a.m.—{ p.m.

STERN RADIO LTD.

(DEPT 109/W)

109 & 115, FLEET ST.,LONDON, E.C.4

Telepnone: FLEet St. 5812/3/4
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ITS MUCH
BETTER

THE NEW ARMSTRONG P.B. 409
AM/FM RADIOGRAM CHASSIS
PRICE

£29.8.0

{Plus 7/6 carr.
and ins.).

TERMS: Credit
Deposit. £7/7/-
and 9 monthly
payments  of
£2/14/-. H.P.
Dep. £14/14/
and 12 monthly
payments  of
£1{7/3.

BRIEF 8PECIFICATION:—
A 9 valve line up employing the latest MULLARD

preferred-type valves. ® Provides complete coverage
of the VHF/FM Transmissions, plus the SHORT,
MEDIUM and LONG waves. @ Has Push-Pull output,
with negative feedback, for 6 watts Peak output.
® Quick action ** Piano Key " Belectors and separate
Bass and Treble Conmirols. @ Has * Magic Eye’
Tuning Indicator. @ Dimeusions 13in. X 8}in. x Bin.
high, Dial size 113in. X 8iin,

WIRELESS WORLD

MODERNISE YOUR
OLD RADIOGRAM

e THE ARMSTRONG MODEL A.F. 105
[ AM/FM RADIOGRAM CHASSIS
° A Genuinely Hand Made Chassis

® Developed to meet the

® needs of those who
@ require really high
@ quality radio and

° record reproduction but
who, for reasons of ex-:
® pense or lack of room in
@ existing or proposed
@ cabinets, cannot con- é
sider the normal high-
2 fidelity system. The" @
A.F.105 s as good as, or
® hetter than, many of the
® high quality yit and A pe
@ and continuously variable Bass and Treble con'.rols give a
@ wide range of control. SEND S.A.E. FOR DETAILS.

. pRICE £37 (Plus 7/6 carr. and ins.).

® CREDIT SALE TERMS: Deposit £9/5/- and 8 monthly
® payments of £3/7/10.

e HIRE PURCHASE TERMS: Deposlt £18/10/- and 12
monthly payments of £1/14/

THE FOLLOWING DULCI
TUNER UNITS ARE IN STOCK

MODEL H.4T. This model is the “* TUNER UNIT VER-
BION  of the H.4 Radlogram Chassis illustrated and
described above. It has the same coverage of A.AL and
F.M. Wavebands (4 altogether) and precisely the same in
size and appearance, except that it has three Controls

THE MODEL A.F.0O.—3 Waveband A.M.only
RADIOGRAM
CHASSIS ¥

rrice £11.16.4
(plus 7/6 carr. & ins.). 3
H.P. TERMS: Deposit
£5/18/4 & 8 monthly

only, being: TONING, WAVECHANGE and Volume On/ § payments of | 17/3. Sy
oft, mounted centrally on the chassis. A self This is a b-
Tuner incorporating own Power S8upply. valve A.C.  Mains “
PRICE £20 17 0 Superhet Receiver
(plus 7/6 carr. & ins.). 4. Chassis covering Long

CREDIT TERMS: Deposit £5/4/3 and 9 montbly payments
of £1/18/4. H.P. TERMS: Deposit £10/8/6 and 12
monthly payments of 19/4.

THE DULGI MODEL H.11

“The Heart
of
High Fidelity "

A COMBINED and
@ SELF-POWERED
AM/FM TUNER
“HI-FI”

CONTROL UNIT
and AUDIO PRE-AMPLIFIER
for direct use

PRICE

(Plus 7/6 carr. and ins.). £29.3.10

CREDIT TERMS: Deposit £7/6/- and 9 monthly payments
of £2/13/6. BP, TERMS: Deposit £14/12/6 and 12
monthly payments of £1/7

A truly High Fidelity Unit cou(.auung the functions of an
AM./F.M. Tuner—Pre-amplifier Tone Control Unit, ali
on one chassis, designed for use with any High Qualxty
Main Amplifier (l.e., the Mullard 5-10 st £9/10/-, or
‘Willismson, ete.).

BRIEF DESCRIPTION:—

I Ewit g and
with TAPE EQUIPMENT.

@ Covers 4 wavebauds being Short—Long—>Medium and
the V.H.F./F.M. Band.
@ Beparate Bass and Treble Controla.
® Gram Equnusmg
@ Magic Eye Tunin
® Latest BVA 7»valve line-up, plus two matched Diodes.
@ Overall size 12in. % ¢in. X 7%in. high.
Y a Ve VeSS o d
THE DULCH
VHF/FM
TUNER

A gelf contained
Tuning Unit pro-
viding complete
F.M. coverage.
RICE

£17100

(Plus 5/- carr.
CRdE%IT TE&]}iS Deposlt £4/716.
an monthly payments of £1/12/1. H.P. TERMS:
Deposit £8/15/- and 11 monthly payments of 17/8.
BRIEF DETAILS:—
(a) Designed to operate with any make of Amplifier and

most Radio Receivers.

(b) Incorporates its own Power Supply.
fc) Has the highly efficient GERLER INDUCTANCE

TUNING HEART.
(d) A(i‘ Magic-Eye * TUNING INDICATOR is incorpora-

(e) Employs the latest valve line-up—EABCS80, ECCS85,
two EF89's 6 x 4 (Rectifier) and EM80 Indicator.

(f) A very attractive Dial {eize 10}in. wide x 6in. high) is

incorporated and the overall size of Chassis is 8in. deep x

9in. wide x H}in. high.

The T.8.L. V.H.F/F.M. TUNER is also in stock. It Is

very similar to the above Dulei F.M. Unit both in general

appearance and performance.

IPIR‘ICE—-PRECIBELY the same as the Dulei V.H.F./[F.M

nit.

Medium — Short
‘Wavebands, having Gram and Extension Bpeaker Sockets.
Reproduction from both Radio and Gram is really good and
it makes an ideal Chassis for a simple domestic installation.
Overall sige is 12In. x 7in. x 7§in. high.

Really Modern Demonstration Rooms are now available for
the convenience of callers.

OCTOBER, 1957

ITS MUCH
CHEAPER

THE DULCI MODEL H.4

COMBINED
AM/FM
i RADIOGRAM
CHASSIS
A 4 Waveband
Receiver designed
for first-rate re-

production of
Radio and Gram.
PRICE

£24.6.6

(Plus 7/6 carr. &

CREDIT TERMS: Deposit £8/2/- and 9 monthlv pay-
® ments of £2/4/7. H.P. TERMS: Deposit £12/3/3 and
©12 monthly payments of £1/2/7.
RIEF SPECIFICATION:

Covers Short, Medium, Long and F.M. Wavebands.
Employs full A.V.C.
The Lateat 7-valve line-up.

or 3 or 15 ohm P.M. 8peakers.

Magie Eye ** Tuning Indicator.
Excellent Tone range up to 4 watts output.
Internal aerial for local stations.

@ Overall size 12/n, x 84in. x 7jin. high.

A Good Quality Chassis and Well Recommended

- THE DULCI

MODEL HJ3
COMBINED
AM/FM

p— RADIOGRAM

CHASSIS

.‘@
This model is very

similar to the model H.4 described above but covers 3
WAVEBANDS instead of 4 (omittlog the Bhort Band) and
is for 3 ohm Bpeakers ouly, Overall size is as for the H.4.

PRICE £20 17 0 (Plus 7/6 carr. and ins.).
CREDIT TERMS: Depoalt £5/4/3 and 9 monthly
ments of £1/18/4. H.P. TERMS: Depostt £10/816

.,

Stern’s « fidelity ”’ F.M. TUNING
UNITAb-Valve

Tuner incorporating
the latest Mullars
Permeability Tuned
nit. Price assern-
bled less Power
Bupply:

£14.10.0

(Plus 7/6 carr. and ins.).
TERMS: (a) H.P. Deposit
£7/5/- and 9 monthly payments of 18/4:
(b) Credit Deposit £3/12/6 and 9 monthly payments of
£1/6/7. Provides " Bi-Fi " reproduction with any make
of Amplifier and many Radio Beceivers. It incorporates:
@ The latest Valve line- up—-EOCSb 2 type EF86, EF9l
and EMRS0. @ A “ Magic Eye" Indicator. @ Power
consumption is 1.7 amps at 6.3 volts and 25 m/a at 250 volts
STERN'S “fidelity s COMBINED A.M. and F.M.
NING UNIT
This is IDENTICAL to the Btern's F.M. Tuner illustrated
above, but in addition incorporates the MEDIUM WAVE-
BAND and thereby also provides a selection of foreign
stations. PRICE £1 8 18 0 (Plux 7/6 carr

TERMS:—(a) H.P. Deposit £8/9/- md 10 mont.hl pay-
ments of £1/1/-: (b) Credit Deposit £4/15/- and 9 monthly

payments of £1/14/7. Send 5.A.E. if further data re-
quired.
STERN’S POWER SUPPLY UNITS
Fully smoothed

with all output con-
nections terminated
to Connecting
Blocks, thereby en-
abling ease of con-
necting to a Radio
Tuner Unit or w}‘
Amplifier, ete. (the
Compact 5 Ampli-

flers are immediately con-
nected in this vmy) Overall
size of Units is 9¢in, x 3}in. X 4}111 high-
TWO MODELS ARE AVAILA]

Type ” A" Unit providea 250- 300 volw at up to 70 m/a and
6.3 volts at 3} amps.

PRICE £2,17_6 (Plus 2/- carr. and ins.)

“ B Unit provides 250-300 volts at up to 100 m/a
and 6.3 volts at 34 amps.

PRICE £3_3_0 (Plus 2/ carr. and ins.).
WE ALSO SUPPLY THESE UNITS AS COMPLETE KITS
OF PARTS

A detailed wiring-up leaflet is supplied (thiz is avallable
separately 101- 9d.), and they are very quickly and easily
assembl
ype ' A " U'm'. Complete Kit. PRICE £2/9/6.
PRICE £2/15/-.

Type " B " Unit Complete Kit
{Carriage and insurance is 2/~ extra.)

&

and 12 monthly payments of 19/4.

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!!!

Ihis latest B.S.R.
MONARCH A-SPEED 3
AUTOCHANGER l

£8-7.6 . (Plus

5{- carr. and ins.)
p

g

@ They play

MIXED 7in.

10in. and 12in. records of same speed.

| ® Minimum baseboard size required 14in. x 12}in., with
height above 5}in., and height below baseboard ﬂm A

i bulk purchase enables us to offer these BRAND NEW
UNITS at this exceptional price.

| WE ALSO HAVE A FEW ONLY

I COLLARO MODEL 456 4-8peed *“ Mixer Autochangers.
The Units are BRAND NEW and incorporaté the STUDIO

l O Pick-up.
(Pius 3/~ carr

| ros £9.10,0 T

PO VOO OOOOOOOOPOOUN
RSN NN NSNS

FOR CALLERS ONLY Ye bave i

k various
KITS OF PARTS including F.M. Tuners, AM;FM
Tuners, Midget Battery Portabie and Mains Units,
etc., etc. . . We also have the most comprehensive
stock of WIRELESS and ELECTRICAL COM-
PONENTS.

OO OOV OO OO OO
VWIS

N

I
) ¢
'$ :
Iy (
)

Open Monday to Friday 9 a.m.—6 p.m.
Saturday 9 a.m.—1 p,m.

STERN
RADIO LTD.
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AMPLIFIERS
PRE-AMPLIFIERS

WIRELESS WORLD

HIGH FIDELITY
FOR THE

HOME CONSTRUCTOR

153
:ooéoooo‘ooooooooooo:
¢+ TUNING UNITS

: RADIORECEIVERS

—COMPLETE KITS OF PARTS FOR THE "Hi-Fi” ENTHUSIAST—

QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST

STERN’SREMOTE CONTROL UNIT
Designedin particular for use with the MULLARD 5-
10 Main Ampllﬁer. =

Ideally suited for |
simple domestic in-
stallation as an
alternative to the
more elaborate Pre-
amplifier (shown
and described op-
posite). Tone Control facilities are

really excellent and in conjunction with the " 5-10 ** Main
Amphﬁer reproduction is of ‘'very high quality. Periectly
suitable for use with all the popnla.r Record Players (B.5.R.,

Collaro, Garrard) and the modern Radio Tuner Units.
Front Panel contains: (a) Coloured Indicator; (b) Separate
BABS and TREBLE CONTROLS; (c) 3 position Selector
Bwitch; (d) Volume Control. Inpubs on back for Radio
and Gram, and Gram equalising is incorporated

FULL DATA is contained in the 5-10 MAIN AMPLIFIEB
MANUAL at 1/8. -

The MULLARD* 5-10"’
MAIN AMPLIFIER

- Probably
the most popular and
successful  Amplifier
yet designed and

certainly needs no recommendation from us. Our kit is com-
plete to MULLARDS specification including the latest
ULTRA LINEAR OUTPUT TRANSFORMER and the

“3-3” QUALITY

THE MULLARD
1 AMPLIFIER

A small Compact Amplifier capable of VERY HIGH

QUALITY REPRODUCTION on both RADIO and

GRAM. 19 6

PRICE for Complete KIT OF PARTS. = d
{plus B/- carr. & ins

Alternatively mpphed ASSEMBLED and £8 12 6

READY for USE
(plus 8/- carr.
The complete SPECIFIGATION and ASSEMBLY DIA-
GRAMS are availabie for 1/6.
Developed from the very popular 3 valve 3 watt. Amplifier
designed in the Mullard Laboratories. We atrictly adhers
to their specification but in addition we have added switched
equalising for L.P. and 78 records and & position for Radio

ded Mullard Valve line-up. All specified Comp-
onents are supplied and Power Supply is available to drive a
Radio Tuter Unit.

PRICE OF COMPLETE KIT OF PARTS g
(Plus b/~ carr. & ins.) £9.10.0
FULLY AR RMBLED AND TESTED t
or
(Plus 5/ carr. & ins) £11.10.0

The ABSEMBLY MANUAL containing FULL SPECIFI-
CATION is available for 1/8. It also includes full data
on the REMOTE CONTROL UNIT.

“Hi-Fi” AMPLIFIER

UNIT f

AMPLIFIER-TONE CONTROL UNIT f
ALTERNATIVELY WE WILL SUPPLY ASSEMBLED and

payments of 17/9.

Deposit and 12 monthly payments of 17/8.
WHEN

(b) The COMPLETE KIT of PARTS '.o build both the MULLARD 5-10 and the ™ Fidelity ™ PRE-

(a) The MULLARD 5-10 and the REMOTE CONTROL UNIT for........0otvvuirnroinninieuaananarans
OREDIT SALE TERMS, £3.10.0 Deposit and 9 monthly payments of £1.5.8. H.P. TERMS, £7 Depoaxf, and 8 monthly

(b) The MULLARD §-10 and the “ Fidelity * PRE-AMPLIFIER-TONE CONTROL UNIT for
CREDIT SALE TERMS £4.15. Deposit and 9 monthly payments of £1.14.7. H.P. TERMS. £9.9.

STERN’S “fidelity’”* PRE-AMPLIFIER-

TONE CONTROL UNIT

‘“ A design for the Music Lover "’

This unit can be used with any Main Amplifier. Briefly
it has inputs for all types of MICROPHONES, HIGH
and LOW GAIN PICK-UPS and » RADIO TUNING
UNIT. It incorporates (s) GRAM EQUALISING CON-
TROL. (b} BTEEPCUT FILTER. (¢} Continuously
variable BASS and TREBLE CONTROLS, a variable
OUTPUT CONTROL which enables its use with any type
of Amplifier, and Jack Bocketa are incorporated for TAPH
RECORD and TAPE PLAYBACK.
Used with the * 5-10 * the reproduction is comparable to
that normally associated only with the wvery expensive
commercially made High Fidelity Amplifiers. £6 6 o
PRICE OF COMPLETE KIT OF PARTS oA
WE ALSO OFFER IT ASSEMBLED READY FOR
USE £8 (plus 5/- carr. & ina)).
The ASSEMBLY MANUAL contains full specification,
and is available for 1/6.

SPECIAL PRICE

REDUCTIONS FOR PURCHASERS OF A COMPLETE
WE WILL SUPPLY...

{a) Tlle COMPLETE KIT of PARTS to build both the MULLARD 5-10 and the REMOTE CONTROL

£11.11.0
£15.15.0

£14.0.0

FULLY TESTED, as follows—

£18.18.0

ORDERING PLEASE INCLUDE 7/6 to cover cosi of Carriage and Insurance.

Inputs, plus additional power to feed a Radio Tuning Unit.
Extremely eimple to assemble and ideally suitable to
incorporate with an F.M. Tuner and Record Player in a
small installation.

BRITAINS FINEST “HI Fi’’ AMPLIFIER
The GENUINE

WILLIAMSON

"“8till seta the stan-

for al)
amplifiers.”
Many  ver-
sions of the
Williamson

but
Williamaon’ is the Amp-
lifier built to the designer’s
specification and employing the
very highest gmde Components that he specifies, i.e. PART-
RIDGE TRANSFORMERS, CHOKES, etc. It is Only in
doing this that the exceptionally high standard that has
made this Amplifier so famous, particularly in America. is
obtained. . . WE HAVE DONE THIS[!!. .andwe otfer
Lhe.!e K_ITS OF PARTS, including Partridge and other
e Components, as follows: £14 10 0

(u) To buxld the MAIN AMPLIFIEB ON LY . -
(Ilustrated above.)

(b) To build the TWIN POWER SUPPLY
UNIT oy oo i SOPP L £13.10.0
(Insufficient space to illustrate this.)
{c) COMPLETE KIT to build both above £27 0 o
U,

We will also supply COMPLETELY ASSEMBLED and
will be pleased to quote. Credit and H.P. Terms are
available. The complete SPECIFICATION and general
ASSEMBLY INBTRUCTIONS are available for 3/8.
—_—

Our “fidelity” PRE-AMPLIFIER, illustrated and des-
cribed above, or alternatively the RCA Pre-Amplifier at
£16/5/-, i8 recommended for use with the Williamson,

e ———————— )
SPECIAL CASH ONI.Y OFFE "

A COMPLETE KIT OF |
PARTS, STERN’S

“HIGH QUALITY"’ -
8-10 WATT!
AMPLIFIER :

Has power sup- 1
ply  available
for Radio Tun- )
ing Unit. 1
Price of COM-
PLETE KIT {
OF PARTS

(phus/ carr£7 10. 0 [}

WE ALSO OFFEB IT ASSEMBLED )
and READY FOR USE for 0 0 )
(plus 5/- carr. & ins.).

This amplifier has proved one of the most populm' models
yet offered to the HOME CONSTRUCTOR. It provides
really excelient mproducuon up to 8 watta employmgl
8V6s in push-pull and incor

Provides for the use of both 8 and 15 ohm Speakers. The »
Complete SPECIFICATION and BUILDING INSTRUC-
TIONS are avauable for 1/6. []
“ Wire-to-Wire ! and all C it
are avalilable sepa.rabely

This very attrractive PORT-
ABLE AMPLIFIER CASE to-
gether with a good quality
GRAM AMPLIFIER, and a
matched ?E)DBPM SPEAK-
ER. ALL

oMLY £8.7.6
(plus 7/6 carr. & ins.).
The Amplifier con-
sista of a 2 Stage
design  incorporat-
ing the modern

DEPT. 109/W

109-1135 FLEET ST.
LONDON. E.C.4

Phone : FLEet Street 5812-3-4,

B.V.A. valves types
ECC83, EL84 plus
EZ80 Rectifier and
hus separate BABS
and TREBLE CON-
TROLS. The Portable Case will also
accommodate almoet any make of A

=y
h and

)} THE LEAK MODEL TL/10 and “ POINTONE » PRE-
AMPLIFIER.

,THE FOLLOWING HIGH
FIDELITY AMPLIFIERS
ARE IN STOCK

STERN'S COMPACT § AMPLIFIERS. Expressly deveioped
for very high gquality reproduction of Gram Records
and particularly FM Transmission. Available in 2
models as follows.
COMPACT * §-2 7.
fier having separa.ee Bass and Treble 6 o
Controls. Price (1 13
COMPACT ¢ 5.3, A three-stage version of the “ 5.2"
but baving an addltlona! stage mcorpomtmg £6 16 o
negnhve feed-back.

Power supply is obtainable from a mmu separatna uanit.
Price (additional to above), £2.10.0.

THE DULC! MODEL D.P.A10. A 10 watt. " Ultra
Linear” High Fidelity Amplifier with £19 19 o
separate PREAM-TONE Control Unit

A two-stage high sensitivity ampli-

A universally known Amplifier .nd now

£28

quite accepted as ome of the best in

production.

THE ARMSTRONG MODEL A.10 Mk, Il With asso-
ciate PBEAMP-TONQ,Ew?OhNTBOtL n‘;’NIT' thi~ model
is perfectly consistan th Armstrong’s

very high reputation. £32-0-0
THE ROGERS * JUNIOR . With associate PREAMP-
TONE CONTROL UNIT. £26.0.0
THE ' RCA * ORTHOPHONIC . 12-20 watt. hugh
Fidelity Amplifier and associate PRE- £41 o o
AMPLIFIER TONE CONTROL UNIT O

HIRE PURCHASE and CREDIT TERMS are available on
all models.

IMostrated and Descriptive leafiets are available. Seni
S.AE.

(b) The PORTABLE CARRYING CASE
(¢} 64in. P.M. SPEAKER

Carriage and insurance, 4/- extra.
We also have a smaller PORTABLE CASE Idea: for Record
Players. PRICE ONLY £3/3/- (plus 3/- carr. & ins.).
Attractively finished in high grade Rexine and robustly

d with initial at 13} x 154in. high.

attractively finished ln Maroon and Grey colour Rexine
WE ALSO SUPPLY SEPARATELY—
(a) The 2-Btage (plus Rectifier) AMPLIFIER.. £4.2.6

It will therefore accommodate all makes of Record
Players including Autochangers. An uncut baseboard
is also supplied.

<
I*'—--‘--——-—--—---———-—-—
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SAVE POUNDS! ORDER BY POST IF.

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 8Mc/s (double spot—yellow & red)4= 8/
P.N.P. Junction type, suitable for
hlgh :zam and low frequency amplifiers, and for
output stages up to 250 milliwatts.
{double spot—yellow and green).
Post Free.
’ SPECIAL PRICES FOR 6 AND OVER.

% TESTED AND GUARANTEED EFFICIENT

*HERME'I‘ICALLY SEALED and unafiected by tem-
perature variations.

Full operating data and circuit diagrams for a simple receiver superhet,
T.R.F., multi-vibrator, relaxation oscillator, audin amplifier, oscillators
signal tracers, etc., supplied with each Transistor.

BRIMAR TRANSISTORS

i3 MULLARD TRANSISTORS

’TSl 15/-. TS2 21/-. TS3 24/-.
0C70 e ocT1 %((:)7:’ OCLS | TP1 or TP2 40/-.
= /= | T3130/-. TI2'35/-. TI3 40/-.

LASKY'S 4-WATT
PORTABLE GRAM
AMPLIFIER

Will suit any type of crystal or
magnetic pick-up. Uses 3 valves:
EL84 output, L83 and EZ80 rect.
Speaker and controls are completely
separate and can be mounted as
shown or on anywhere in cabinet
where most suitable.

COMPLETE with 3 valves and
knobs, less Speaker. 79 /6

INTRODUCING LASKY’S TRANSISTORISED SUPERHET
FRONT END TUNER ON PRINTED CIRCUIT

Uses three R.F. Transistors amd one
Germanium Diode, three I.F, trans-
formers, Ferrite rod aerial. Operates
on one 6 v. battery and one 1.5 v. cell.

Size of printed circuit, 3jin. x

3}in.
CAN BEIBUILT  [GEL{1g

Full details and illustrations post

free on request.

Demonstrations at both addresses.
NOTE:—This Tuner in conjunction with
our Transistor Amplifier (see below)
makes an exceilent Transistorised radio.
Cabinets available.

Carr. 5/-.
7 % 4in. Elliptical Speaker,
quired, 19/6 extra.

Details and circuit diagram post
free on request.

it re-

THE TELETRON ‘“COMPANION™

3-TRANSISTOR POCKET RADIO. T.R.F.
circuit covering and long waves, with balanced
armature output, Ferrite aerial. Note smail
size of case: 43 x 3 x 1lin. You can build this
novel transistorised pocket receiver 89 6
for only /

Full instructions and price list, 6d. post free.
All components avallable separabel

Teletraon Coil FX25, 15/-. Ardente Trans.
D240, D239, 10/- each. Case and Fret, 8/6.

ALL TRANSISTOR COMPONENTS stocked.
Trans.,, midget, min. and sub-min. Coils,
Ferrite Rods, sub-min, Condensers, etc.

LASKY’S PORTABLE GRAM AMPLIFIER KIT

2 watts. Note small dimensions: approx. 6% X 3%in., max,

helghI,1 im stes EIE& output imd SX4 {ectlf}er, double:

wound transformer, tone control, ou put ransformer, etc. b J

Built on a T.C.C. PRINTED CIRCUIT which greatly }ﬁﬁNMSIﬁIORﬁ%ARQISIST(ﬂRI %ﬂ%ER SEAGE

simplifies construction and ehmmates wiring errors. | Ppogt 1/-. each 6/
COMPLETE KIT, including valves, printed

%lreuitz,lefull i.nstructions, less Speaker 58/_ TRANSISTOR TURNTABLES. 45 rpm
7x4in. Blliptical Speaker, if required, 19/6 extra. 8 oolt, complete withpick-up - £5,19/6

YOU' CANNOT

OCTOBER, 1957

CALL

AUTO-CHANGERS

Our stocks are constantly changing.
See us for your requirements or
send for our latest list

L

2

COLLARO
4-SPEED
MIXER AUTO- GHANGER

Latest model RC.456 incorporating
auto and manual control enabling
records to be played singly or
automatically. Complete with
Studio crystal pick-up and sapphire

siylus. List £1317.0. £0 15_()

LASKY'S PRICE

B.S.R. 4-speed with t.o. crystal
pick-up. £8/15/-, post 5/-.

SINGLE
PLAYERS

Collaro 3/554 3-speed Single Play-
er with Studio T p.u., crystal

cartridge and styli.
£6.19.6

LASKY'’S PRICE

Carr. 3/6.
Collaro  4/456  4-speed  Single
Player £7/19/6.

CABINETS AND CASES

Targe selection for TV sets,
radiograms, record players, tape
PICK-UP BARGAIN
“RONETTE" Lightweight Crystal
LASKY'S PRICE

Post 2/6.

ACOS HGP37 p.u. cartridges,
Lp. and standard, complete with
LASKY’S PRICE

Post 1/-.

recorders ete. at attractive prices.
Pick-up with 2 cartridges.

P.U. CARTRIDGES
styli. List 41/7

LASKY’S NEW MINIATURE 200 milliwatt TRANSISTOR AMPLIFIER KIT

FOR CONSTRUCTION ON A PRINTED CIRCUIT

Size: 3% x3in. Height can be under lin.
Uses our new Lermetically sealed Transistors and operates from
6 volt battery. The great popularity of this new kit has enabled
us to substantially reduce our price.
SEND FOR FULL DETAILS, CIRCUIT DIAGRAM AND
SHOPPING LIST, 1/-.
Post free.
LASKY’S PRICE FOR THE COMPLETE KIT including
4 Transistors, all brand new components, latest T.C.C, Minia-
ture condensers printed circuit and full instructions. 79 /6
Post 2/6.
You can have a demonstration at either of our addresses and
you will be amazed at the results!
All components available separately.

MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE B
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RADIO - TELEVISION - HI-FI

CONTINENTAL AM/FM
RADIOGRAM
CHASSIS

ELECTRONICS

LASKY'’S

PRICE
Further purchase £16 1 g 6
enables us to re-offer this wonder- * -
ful bargaini Built throughout of Carr. 12/6.

latest high grade components. § ———————————
valve plus metal rect., gram socket and switch, piano key
wavechange, tone control independent AM/FM tuning.
Covers med., g and V. H.F. wavebands. Valve line-up:
{3%028550 ECH81 EFSQ EABC80, EL81. For A.C. mains
O V.

Also available: the IMPERIAL DE LUXE AM/FM
Radiogram chassis with every up-to-date refilnement and
3 speakers, £25. Post and packing 15/-.

HI-FI AMPLIFIER BARGAIN OFFER!

LIMITED QUANTITY ONLY
Complete with Mullard valves. Famous
5/10 circuit. Push-pull, 12 watts out-
put. Separate bass and treble controls.
Remote control for volume. -Valves:
Mullard, 2 EL84, 1 ECC83. 1 EF86 and
rect. EZ80. Chassis: 123in. wide, 8}in. g
deep, maximum height 7in. Grey
hammered enamel flnish. For A.C.
mains 200-250 v.

srice - £8.19.6

PRICE
Carr. and pke. 7/6.

Bands I and III,

cream Dplastic case.

.00.. .......
MULLARD 510 AMPLI-

FIER KIT WITH T.C.C.
PRINTED CIRCUIT

All specified components are used and
you have your choice of transformers
and chokes by Partridge, Haddon,
W/B, Ellison or Gilson. Demonstra-
tions given at any time.

SUPERB TV CABINET
ALMOST HALF PRICE

Dimensions: 36in. high, 19in. deep,
max. width 26in. Constructed of
finest laminated wood with straight
grain walnut veneer, inlaid maple,
Fitted two full-length doors. Has
cut-out for 21in. projection TV
but can easily be adapted for any
size c.r. tube. Also can be adapted
to house hi-i equipment or a
radiogram. A really handsome
cabinet which cost £20 to manu-
facture.

LASKY’S PRICE
£10.19.6

Carr. 21/- extra.
Strictly limited number.

COMPLETE KIT of parts and Printed

Circuit for buiiding the
Mullard 510, from.......... 10 GNS.
Details on request. Book. 3/6 post {ree.
Printed Circuit separately, 22/6.

We can also supply fhis built ready
for use. Price according to transformers
used.

OSRAM 912 AMPLIFIER. Every-
thing in stock for this fine quality
hi-fi Amplifier. Can be built con-
ventionally or on printed -eircuit.
BOOK and full details, 4/«, post free.

All componenis for either above Amplifiers supplisd
separately  Price List on reques!

000000000000 0000000000000000.00000000000000000000,

BAND III AERIALS. All types, outdoor
or indoor, also Diplexes, Crossover Boxes,
Co-axijal I‘lugs, Socket and Cable.

WONDERFUL FFER OF
THE FAMOUS ‘CHAMPION’
BAND 111 CONVERTERS :

A high grade model covering all channels,

.B.C. an TV. Uses
valves PCC84, EF80 and U78 rectifier. In-
corporates own power supply.

155

ECORDERS

STILL FURTHER
REDUCED!

BAND I-III TUNERS. Covers
channeis 8-4 pr. 1-9  with
provision for 10 more coil sets.
Output 16-19 Me/s, easily modi-
fied to other
outputs Com-
plete with
power supply
for 200-250 v.
A.C,,2Mazda

In attractive

Listed at £10.10.0. valves, knob
and  circuit
LASKY'S PRICE diagram.
7 LASKY'’S
79’6 PRICE
Post 5/-. 97/6
Post 3/6.

000000000000 C00000000000000002000000000000000600 00 %

05000000000 000°500C0000000 00

BUILD YOURSELF
A HIGH GRADE
RECORD PLAYER!

We can supply the Units,
Amplifiers and Cases for
building either the Auto-
Changer or Single Player
illustrated.

Take this opportunity /
to butld yourself an
Auto or Single Player
of high performance and
handsome appearance.
Any of these Units demonstrated
at either of our addresses.

AMPLIFIER. 4 watt, 3 valve (ELS4 output, L83 and
EZB80 rect.), 7in.x4in. elliptical speaker, separate bass
and treble controls, Will suit any type of auto-changer
or single player. Price, complete with 8 valves, knobs and

speaker. Post 5/-. 5[ /6
CASE FOR AUTO-CHANGER, as {llustrated, size
18in. x 15in. x 9in., fawn/brown finish, 79/6.

Post 5/-. (Others from 69/6.)

CASE FOR SINGLE PLAYER, as illustrated, size
15}in. x_13in. x 74in., grey, wnh black/silver
bands. Post 5/-. 69/6,

(Others from 49/6.)

PLAYER UNITS. We recommend the following Collaro
units with Studio turnover crgsbal piek-up:—

4-speed AUTO-CHANGER RCi/456 £9 15 0
3-speed SINGLE PLAYER, 8/554 . £6 19 6
4-speed SINGLE PLAYER, 4/456 £7 196

(Other types of Aubo-Chanuers and 8ii ers in atock.)

All the above are available separately.

MORE MONEY-SAYING LASKY BARGAINS ON NEXT PAGE
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LASKY’S F.M. TUNER
PRINTED CIRCUIT VERSION
OF G.E.C. 912 F.M. TUNER
FOR HOME CONSTRUGTION

WIRELESS WORLD

SAVE 'POUNDS!

OKDER BY POST

FOR ONLY 7 GUINEAS

LOR AS A MAINS/BATTERY FOR ONLY 9 GNS. I

2 PRINTED
CIRCUIT makes con-
struction amazingly
easy and accurate. You
can build this fine
4-valve superhet port-
able 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, an

full instructions supplied.

If you would first like to study the layout of this portable

send 1/6 for Circuit Diagram, illustrations and full data.
SPECIAL COMBINED OFFER

FOR ONLY £9/9/- plus 3/8 carr. and pkg., you can build

this job as a mains and battery Portable using the Power Unit

illustrated and described below.

DEMONSTRATIONS GLADLY GIVEN AT EITHER OF
OUR ADDRESSES.

Note these star features:—
% HIGH SENSITIVITY,

POWER SUPPLY UNIT for the above 4-valve

portable. For 200-250
v A.C. Latest design
using PRINTED CIR-
CUIT, brand new TCC

battery portables,

OcCTOBER, 1957

If YOU CANNOT CALL
BUILD THIS GRAND BATTERY PORTABLE

10 STAR FEATURES

% PRINTED CIRCUIT, size 7%
x 23in,
v 4-valve Superhet, med. and

long waves.

% Low consumption Valves.
Double Battery Life.

% Ferrite Rod Internal Aerial.
v 5in, P.M. Moving Coil Speaker.
v Brand New T.C.C. Capacitors.
% Automatic Volume Control.
+ New Style Contemporary Case
+ Lightweight and Handsome

condensers, latest 8.T.C. metal rectitiers, etc.
new low consumption valves; constant voltage h.t. and It
guaranteed, valves cannot be over-rum,
including Printed Circuit and full

Note: The above Power Unit is also suitable for most other

Appearance,
% Every Component avallable
separately.
Made for the

COMPLETE KIT,
instructions. 45f-.

% ALL  BRAND NEW T.CC.
CONDENSERS.
AERIAL  COIL _AND

R.F.
COUP[}.II’]I:‘TG COI1, PRINTED ON

% 5 VALVES AND 2 GEBMANIUM
DIODES.
By the use of a printed circuit the IF,
and R.F. amplifiers are extremely stable
at maximum gain and results are consis-
tent on all tuners,
Valve line-up:—
R.F. Amplifler, Z719 or EF80,
Mixer and Osc. B719 or ECCS5.
1st L.F. amp., W719 or EF85.
2nd LF. amp., W719 or EF85,
2 Germanium Diodes GEX.34.
Driver Limiter, Z719 or EF80.
CAN BE BUILT FOR
(Including Valves) 8 g“s-
Post and pkg. 2/6.
G.E.C. F.M. Tuner Book plus our
full data and shopping list 2/6 post free.
All parts available separately.
ALIGNMENT SERVICE available.

JASON F.M. TUNER
Special parcel containing data
book, chassis, front panel, dial,
drive, tuning condenser, 68 /9
full sets of coils, LF’s
ratio detector, ete. Post 2/6.
DATA BOOK with price list 2/-.
Note: This tuner uses 4-6AMS
and 2 crystals and can be built

stocks,

" PICK - UPS. @arrard,
for_£6/15)<,—plus 3/6 gpost. Leak, Connoisseur, Orto-
JASON " ARGONAUT phone B/J., etc., ete.

Suger-sel(xlgitive Tuner fgr E‘ll\ge

SO IOeC LI W aVES, omple increase prices.

arcel with power

D e Bos 3. £13.19.6 { auproneo .. 29 2
DATA BOOK 2/- post free. AXIOM 150, Mk. II
Chassis Assenbly 57/9 post 2/6. £10 15

LF. and Coil Set 78/- post 1/6.
All avail

OTHER F.M. TUNERS
TSL, £17/10/-. DULCI, £17/10/-.
Also Quad, Leak, R.C.A., Rogers,
Pamphonic, ete.

DULCI H4/T 4-wave AM/FM
Tuner, £20/17/-.

AMPLIFIERS.

CABINETS. Wide

NEW BRENELL MARK IV DECK

TAPE DECKS

Cabine
and hi-fl equipment.

HI-FI SPECIALISTS!

Selective Demonstrations of all the latest and best Hi-Fi
equipment are given at our Tottenham Court Road
showrooms. Call and see our large and comprehensive

SPEAKERS. Wharfedale,
Goodmans, G.E.C.,, Low-
ther, Lorenz, etc., ete.

NOTE. We can still supply Goodmans Speakers at pre-
Why wait and pay more?

6 | TREBAX ... £6 4 0
AXIOM 22, Mk. IT
£14 14 0

TRANSCRIPTION TURNTABLES. 3 and 4 speed Gar-
y. rard, Connoisseur, Collaro, Lenco, etc.

Quad, Rogers, Leak R.C.A., Pamphonie,
Unitelex, W.B.,

felectlon and bargain value in

and cases to house your speakers

MAGNETIC RECORDING

Collaro ** Tape Transcriptor,’ Mk, | TAPE, kraft base, on Cyldon
Now available! Entirely redesigned to permit| IV, £22. With fitted Pre-Amp. metal spool 1.200ft. 10/6 Post 1/-.
of conversion to stereophonic sound with | £21 extra.

Come and inspect the new Brenell Mark I'V and have a
Full details post free on request.

demonstration,

4 heads for dual channel operation
when required.

DECK only .........ocoeee.. 22 gns,

DECK WITH PRE-AMP. UNIT
and magic eye indicator ready for
use with any standard amplifier
81 gns.
COMPLETE MARK IV TAPE
RECORDER, as illustrated.
Counter 30/- extra. 53 gns.

HIRE PURCHASE TERMS AVAILABLE

Write stating requirements.

on certain items.

Truvox Deck. Mk. III, 23 gns.
Truvox Deck, Mk. IV, £27/6/-.
Lane Deck, £18/10/-.

Wearite Decks, £35 and

TAPE RECORDERS
Leading makes — Grundig, Eliza-
bethan, Truvox, Sound, Vortexion,

ALL LEADING MAKES OF
RECORDING TAPE IN STOCK.

COLLARO TAPE DESK

MOTORS, set of 8, clockwise,

anti-clock, capstan. List £5/15/-.

LASKY'S PRICE 95/_
Post  5/-.

£40.

Hi-FI ELECTROSTATIC
SPEAKERS (“ TWEETERS ")
Easy to fit to any radio, TV
receiver or amplifier. Full data

and circuit diagram supplied.

LSH75.8I For outputs up to 6
; For outputs of 10-12
) For outputs up to

20 watts, 14/-
Post free.

LPH6S. MOVING COIL TWEKTER,
Imp. 8.5 ohms, freq. range 2,000-2,200
50 efa. For outputs up to 6 watts. 2}in,
diameter. All post free. 38/8

ORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE
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TRUVOX ‘SENIOR’ SPEAKER
DRIVING UNIT (pressure type)

Power handling cap. 15 watts peak.
With 12ft. cmema horn reproduces
down to 17cp

List £7/15/-, 59 /6

Lasky's
Carr. 5/-,

Price

MOVING COIL
P.M. SPEAKERS

2%in, ......... 17/6
3in. and 8}in .. 19/6
5in. 1946 6}in. 17/6. 8in, 21/—
10in. 29/6. 12in. .

6%in. with transform
7 x 4in. Elliptical... ...
10X 7in, Elliptical ...

e

SAVE :
POUNDS H
ON THIS :

6-VALVE RADIOGRAM
CHASSIS COMPLETE :
WITH VALVES :
Famous Manulacturer’s Surplus. G-Valves
3-wave 8uperhet. 13-50 m. short. 200

550 m. medjum.  1,000-2,000 m. long.
Brand new Muilard valves: ECH42, EF41
L63, EB41, 6V8, g.t., EZ40 and finest
quality components. Gram.. switch, 465
Kc/s LF. tone control, three-colour dial
Overall size 13} x5in. height 124in. Aper- §
ture required for diai aod confrols 11x
8fin. Complete with vaives, output trans.

D:tto by Igranic
Frae or line
transformer
-Frame output transformer.
Focus Magnets.
Without Vernier .
With Vernier ...
Focus Coils,
200 m/a. Smoothing Chokes.

DeeSESsNEAAEEASARUgmensAESANREaY,

WIRELESS

EVERYTHING FOR HOME CONSTRUCTOR

MAKERS SURPLUS TV
COMPONENT BARGAINS

WIDE ANGLE 38 mm.

Line E.H.T. trans., ferrox-cube core,
9-16kV.

Bca.nnlng Coils,
t

""" low lmp. itne ‘and

Ferrox cube cored Scanning Coils and
Line Output Trans.,
EY5]l winding. Line "Trans. Com-
plete with circuit diagram, the pair

Frame OQOutput Transformer........

Scanning Coils,

10-15 kV,,

low imp. line and

me
Frame or line blocking osc. trans-
former
Focus Magnets Ferrox-dure.
P.M. Focus Magnets, Iron Col
Duomag Focalisers . .
300 m/a. Smoothing
Electromagnetic focus coil with com-
bined scan coils. .

STANDARD 35 mm.

Line Output Transformers 6.9 kV.
E HT and 6.8 v. winding. Ferrox-

Electro-magnetic.

LASKY’S NEW

MIDGET T.R.F.

CONSTRUCTOR
PARCEL

CAN BE BUILT

FOR ONLY 99/6
Post & Pkg. 5/-.

overall

* Handsome contemporary design 3
size 8kin. wide, ®

knobs, ete. 'ééml;l deep, b5in. hxglh 2 II«J%EB%.
, oul e-purpose valves
LASKY’S PRICE £10/ 19/ 6 ECL80, contact cooled
Carriage and packing 7/6 extra. - rectifier. ’For A.C. mains
H 200 250 v. Med. and long wave.
5-VALVE RADIOGRAM P.M. speaker. Plastic
CHASSIS COMPLETE 'cabmet in cream, pastel green,
WITH VALVES -pmk blue.
3-wave superhet, 16-50 m.. 200-560 m., 8 FULL DATA, instructions, cir-

1,000-2,000 m. Brand new Muilard and

Mazda valves—6C9, 6F18, 6LD20, N108,

U107. Overall dim. 13in. long, 6in. deep,

7in. high approx. for A.C. mains 200/250 v

LASKY’S PRICE,

complete with all valves. 7 GNs
Carr. and Pkg. 7/6 extra.

Price without valves, £5/4/-.

SPEAKER COVERINGS,
Tygan and °° Bomeweave ™
Ings. Any size piece cut.

8peaker Cover- ®
Send for samples ®

L
(HARROW RD.) LTD.

cuit diagram ‘and shopping list,
1/6 post free.
All components available separ-

ately
CABINET onlty, as illus.,
- plus 4/6 post and pkg.
s NOTE: This new parcel will not
Sbe ready uniil 21st Seplember
- approz. Orders will be dealt with
Large stocks of g i strict rolation, therefore order
2 early.
:llIlllIlllllIlllllll-lllllIIIll

12/6

WORLD

& S‘ERVICEMAN

Y% LASKY’S fully
transistorised port-
able for home con-
structors on printed
circuit. Watch for
full details.

Type T901.

in. picture.
us for 3 months.
previous advts, in “W. World”
=, or send for details.

Carr. and Insur. 22/6 extra,

Masks, Anti-Corona, Bases and Ion Traps available.
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NEW AND PERFECT 16" METAL CONE C.R.T.

Note. Not ““seconds” LISTED AT
but perfect tubes in original £23.9.10
cartons. Gwea large tll ()](143 el

uaranteed by
e | e

£8.9.6

FEW ONLY
I7in. C.R. TUBES

Rectangudar, al%min(ilsed or ion
trap 0.3 heater. Bran:
new and unused. "2/6£1 2.19.6

Carr. and Insur.

LASKY'S RADIO
CONSTRUCTOR PARCELS

PARCEL No. 1

Contains everything to build a 4svalve
3-wave superhet for 200/25¢ A.C. mains.
Uses 6K8, 6K7, 6Q7, 6V8 valves. Attrac-
tive wood cabinet, walnut veneer, or plastic
Cabinet as illustrated. 8ize 12x 6% x 5}in

deep. CAN BE BUILT FOR

Carr. and packing 2/6. £7'19'6
PARCEL No. 2

Contains everything to build a T.R.F.

3-valve set for 200/250 A.C. mains,

MAINS TRANSFORMERS
All 200-260 v. 50 c.p.s. primary. finest
quality, fully guaranteed.

MBA/3. 350-0-350 v. 80 mA. 6.3 v. 4 a.,
5 v. 2 a. Both filament tapped at 4 volts.
19/8

6.3 v. 8 a,

M.BA/'] 250-0-250 v. 80 mA.
[ 4 Both filaments tapped at 4 volta.

19/
AT/3. Auto trans. 0-10-120, 200-230-240 v
100 watts ...............
MT/341. Tapped imput 250-0-250, 1
6.3 v. 5 ampe., fully shrouded......

FILAMENT TRANSFORMENS
All 200-250 v. 50 c.p.s. primary,
finest quallty,

fully guaranteed.
. 5/11

GERMANIUM
CRYSTAL DIODES
GEX.00 1/6 GEX.34 3/6. WG5 3/ GEX
54 and OA74 5/-. GD3 3/8, GD4 3/8.

CGI12E §/-.

SPECIAL PURCHASE
RECORDING TAPE
Famous manufacturers’ surplus.
P.V.C. base, 1,200 ft. on 7 in.
plastic Spool. 21/_

and long waves. Uses 6K7G, 6J7. 6V6 and

metal rectifiers. Neat plastic cabinet,

walnut or ivory flnish, or wood cabinet.

Bize 12x64x 5iin. deep.

CAN BE BUILT FOR

Csrriage and packing 2/{6 £5'1 o'o

INSTRUCTION BOOK for either above

sets 1/~ post free.

CABINETS ONLY, plastic or wood, 17/6.
Poat 2/6.

Al pntsomeno  cavailable  paseatelyr.

ALL-DRY POWER UNITS

Further purchase enables us to
again reduce price

By Decca. Suitable for any battery
radio using 1R5, 1T4, ete., 67} volts
H.T,, 1} volts L.T. Mains input 200-
250 adjustable. In metal chassis
with rubber feet and black plastic
cover. Size: 7in. X 5in. x 1§in. Mains
lead and onjoff switch. Complete
with two metal rectifiers, ready for
use. Listed at £14/15/-.

29/6

LASKY'S PRICE
Post 3/6.

If too large to fit into your portable,

stand it on or by it.

Post. 1/-.

SPECIAL SPOOL OFFERS
7 in., Plastic, 2/6. Metal, 1/6.
All other types and sizes of Spools
in stock.

VALVES
20,000 IN STOCK

Here are a few examples of brand
new surplus and imported valves:

EB91  7/6 EV4il 10/6 EYS6 14/6
EB4l  7/6 EF80 16 EZ40 /i
1LABC80 10/- EFS5 /6 EZ80 /3
EAF42 10/~ EF88 /@ PCF82 192/8
EBC4l 10/~ EF89 /- PCC84 12/6
ECCS5 10/~ 6K8 /6 PL81  13/8
ECC84 15/- 6Vé /6 PL82  10/3
ECC83 ~9- 6K7 /8 PLS3 11/8
ECC82 9- 6Q7 10/ PY80 10/8
ECC81 @9/~ 6R7 /6 PYS8L 10/6
12AT7  8/6 524 )/6 PYS2 10/8
12407 8/6 DAF96 10/- PY83 10/8
124X7  9/6 DL98 - 6ATE 18
EB89  10/6 DK96 10/- 6AT7 (]
ECF82 15- DFy8 - 183 18
ECH42 11/6 DM70 - 384 -
ECH81L 11/6 EY51 12/6 1T4 /=
HUL30 1C/6 EC8+ 11/ IRS 18

Also full stocks of B.V.A. Valves and C.R
Tubes at the new lower list prices,
WRITE FOR COMPLETE LIST

SKY’S

OPEN ALL DAY SATURDAY.

ROAD, W.1

Betwe:n T.C.R. and Goodge St. Stns.

TWO ADDRESSES FOR PERSONAL CALLERS

MUSeum 2605

ALL MAIL ORDERS - TO HARHOW ROAD PLEASE

EARLY CLOSING: THURSDAY

42 TOTTENHAM COURT | 370 HARROW ROAD
PADDINGTON, W.9

(Opposite Paddington Hospnal)
L

AD 4075 and CUN 1
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SELENIUM BATTERY CHARGING EQUIPMENT

RECTIFIERS e =
L.T. Types
246 v. 3 i'h';“' 1//9 CHARGERS

12 v. 3 ahw...2/9 6 1 19/9
F.W. Bri ge v. [ B
2712 v.1la 4/81/1 6/12v.la........ 27/9

12v.2a.... 916 v.2a. i 29/9
6/12v. 3 a..... 11/9 1 ’
6/12v. 4 a.... 14/9 6/12v. 2 a......... 38/9
6“% v. 6 a. 1259 6/12v.4a......... 56/9
6/12v. 10 a.. 2

Above ready for use with

{‘IZ(’)T N B%:A .W.3/ mains and output leads.
250 v 50 mA... 5 /9 Cases well ventilated and
250 “; 20 :;:A 7 | finished in stoved blue

250 v. 150 WA, 9/9 hammer. Carr. and pack-

BATTERY CHARGERKITS
Consisting of Mains Trans-
former F.W. Bridge. Metal
Rectifier, well ventilated steel
case, Fuses, Fuse-holders,
| Grommets, panels and circuit.
Carr. 2/6 extra.

6v.orl2v.lamp..... 22/9

6v.2amps........ 25/9
6 v, or 12 v. 2 amps. 31/6
6 v. or 12 v. 4 amps. 53/9

BATTERY CHARGER KIT
Consisting of F,W. Bridge
Rectifier 6/12 v. 5 a. Mains
Trans., 0-9-15 v, 6 a. output,
and ammeter. Only 49/9.
| Post 3/-.

ASSEMBLED
CHARGER
6 v. or 12 v.
2 amps.
Fitted Ammeter
and selector
plug for 6 v. or
12 v. Louvred
metal case, fin-
ished attractive
hammer blue.
Ready for use
with ~mains and
output leads.
Double Fused.

Carr. 3/6. 47/9

All for A.C. MAINS 200-250v., 50 c/s-

Guaranteed 12 months

Assembled 6v. or 12v. 4 amps.

Fitted Ammeter and
variable charge sel-
ector. Also selector
plug for 6 v. or 12
v. charging. Double
fused. Well ven-
tilated steel case
;ivit_hhblue hammer
nish.
Ready for 75/ .
use with mains and
output leads. Carr.
3/9, Or Deposit 13/9
and five monthly
payments 13/9.

300 v. 250 mA. 12/11 | 8 3/6.
R SR reompssr e —
- —
o i B ¢
L] F‘__—ﬁ e |

ﬁ; olo LQQQJ&

AM/FM RADIOGRAM CHASSIS

PUSH PULL 6-8 WATTS OUTPUT
Current manufacture., For 200-250 v. matns.
Covers L. and M. Wavebands plus F.M.
Valve line up: 12AT7, 6BJ6, 12AH8, HABC30,
19A85, 19AQ5, 19AQ5 35W5. Only 22 gns. plus
716 carr. Or deposit £2/12/- and 9 monthly
yayments of £2/12/-. Guaranteed 12 months.

CO-AXJAL CABLE. 75 ohms, }in, 8d. yard
Twin screened feeder lld,. yard

DIAL BULBS. MES, 8 v. 02a,6/9doz
6.5 v. 0.3 a., 5/9 doz. 25v 0.3 a. 3/9 doz.

ELECTROLYTICS (current production).
OT Ex Govt.

Tubular Types Can Types
8mfd. 450 v...  1/9 16uF 450 v, .. 2/9
8mfd.500v... 2/6 16 mfd. 500 v. 3/9
16xF 350 v,.. 1/11 gganisoé.o.. 241/;

9 mfd. v.
AT §jg 100 mfd. 450v. 4/9

e S - 8-8uF 450 v... 2/11
8-16uF 500 v. 4/11 8-16uF 450 v. 3711
25uF25v..... 1/3 16-16uF 450 v. 3/11
50uF12v..... 13 32-32uF 350 v.  4/9
50mfd.25v... 1/9 32-32,F 450 v, 5/9
50uF50v..... 1/9 100-100 mfd. 3505v/.9
100 mfd. 12 v. 1/9
100 mfd. 25 v. 2/3 62 120 n':fd 350 7/6
3,000 mfd, 6 v. 3/9 10() 200 mifd.

6,000 mfd. 6 v. 3/11 275 v, 6/11

Many others in stock.

VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.

EX GOVT. STEP UP/STEP DOWN
TRANSFORMERS. Double wound 80/100
watts, 10-0-100-200-220-240 v, to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, pius 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

CONDENSERS
4mfd. 500v..... 2/3 8mfd.500v..... 4/6
4mfd. 1,000v. .. 3/9 10 mfd.500v. .. 3/9

| OIL FILLED BLOCK CONDENSERS

Bryce 11-7 mfd. 500 v. New unused Govt.
surplus, only 5/9 each

THE SKY FOURT.R.F. RECEIVER

A design of a
3 valve 200-250
v. AC. ins
L. & M. wave
T.R.F. receiver
with  selenium
rectifier. For
inclusion in
cabinet illustra-
ted or walnut

veneered type.
It employs valves 6K7, SP6l. 6F6G, and is
specially designed for simplicity in wiring.
Sensitivity and quality is weli up to standard.
Point-to-Point _wiring d:agrams, 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
veneered walnut.

5 CORE FLEX. Henleys circular rubber
14/36. Each lead colour coded. 1/6 yard.

EX GOVT. MAINS TRANSFORMERS
230 v. 50 ¢/s. input

120-0-120 v.40mA, ........oonn..ntn 5/9
Pri. 0/110/200/230/250 v, 275-0-275 v.
100m/a., 6.3v.7a.,5v.3a, .......... 18/9

HEAVY DUTY OIL FILLED MAINS
TRANSFORMERS

Suitable welding or soil heating. With input

of 200-250 v. 50 c.p.s., output is 12 v. 80-100

amps. Only £6/19/6, carr. 7/6.

EX-GOVT. VIBRATOR UNITS. 12v. input

280 v. output. Suitable for car radio, etc. 16/6.

MANUFACTURERS SURPLUS
TRANSFORMERS. Primary 200-240-
250 v. Drop throuch type 250-0-250 v. 70
mA. 6.3 v. 3 a., 11/9. Postage 2/9.

EX GOVT. SMOOTHING CHOKES
250 mA.,, 5 H., 50 ohms.

150 mA., 10 H., 50 ohms. 10/11
100 mA., 10 H., 100 ohms, 6/9
100 mA., 5 H., 100 ohms., Troplcahsed 3/11
50 mA., 50 H. 1,000 ohms. 6/9

EX-GOVT. CASES. Well ventilated,
black crackle finished, undrilled cover, Size
14—10—8tins high IDEAL FOR BAT-
TERY CHARGER OR INSTRUMENT
CASE. COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post.
Size 13}in. X 8in. X 6}in. with undrilled
perforated cover ﬁmshed in stoved grey
enamel, 7/9, plus 2/9 post.

SPECIAL OFFERS. Small 2 gangs .0005
mfd., 4/9. Electrolytics 32-32-32 mfd.
250 v., 2/9 each or in lots of six, 2/3 each.

Type BM1. An all dry bat-
tery eliminator. Size 5} X
4% x 2in. approx. Completely
replaces batteries supplying
1.4 v, and 90 v. where A.C.
mains 200-250 v. 50 cfs, ‘is
available, Suitable for all
battery portable receivers
requiring 1.4 v. and 90 v.
This includes latest low
consumption types. Complete
kit with diagrams, 39/9, or
ready for use, 46/9.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM2. Size 8 X 5% x
24in, Supplies 120 v., 90 v.,
and 60 v., 40 mA. and 2 v,
0.4 a. to 1 amp. fully smoothed
THEREBY GOMPLETELY RE-
PLACING BOTH H.T. BAT-
TERIES AND L.T. 2v.ACCUMU -
LATORS when connected to
A.C. mains supply 200-250 v.
50 c¢f/s. SUITABLE FOR
ALL BATTERY RECEIV-
ERS normally using 2 wv.
accumulator., Complete kit

- with diagrams and instructions
JUN(!ZAI:IF%IIQ{E Tﬁ‘%ﬁ%s‘gonzs/ for Audé) stages. Only 7/6.| 49/9 or 1eady for use 59/6.
MIN; 4, 28 v. D.C. or A Size only | |
21 x lkins, Spindle 13ins. long, }in. diam. Made by Hooveyr T.V. CABINETS. For 15
Ltd.. Canada. Price only 9/9. 16 or 17in. tube. Table
M.E. SPEAKERS. 2—3 ohms R.A. 8in. Field 600 ohms, 11/9. | | model, /g"“h doors.  79/6

FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED.

MAINS TRANSFORMERS FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 cfs.

FULLY SHROUDED UPRIGHT MOUNTING 63v.15a. .. 5/9 63v.3a, .... §/11
250-0-250 v. 60 m.A.,, 6,3v.2a.,5v.2a 17/6 |[63v.2a. .... 7/6 63v.6a .... 17/6
350-0-350 v. 70 mA., 6.3v. 22a,,5v.2a. 19/9{0-4-63 v.2a, 7/9 12 v. 3 or
250-0-250 v, 100 mA., 6.3 v.-4v. 4a,, c.t,, 12v.la. ... 7/9 25v. 1. 5 a.. 176

O-4=5v.3a ........iiiiniiinn.n 25/9
250-0-250 v. 100 mA,, 6.3v. 4a,,5v.3a. 23/9 | CHARGER TRANSFORMERS
250-0-250 v 100mA, 6.3v.6a,5v.3a, All with 200-230-250 v. 50 c/s. Primarles:

for R1355 conversion .............. 31/~ 0-9-15 v. 1}+ a, 11/9; 0-9-15 v. 3 a, 16/9;
300-0-300 v. 100 mA., 6.3v. 4a,5v.3a.  25/9|0-35-9-17 v, 3 a, 17/9; 0-9-15 v. 5 a., 19/9;
300-0-300v. 100 mA., 6.3v.4v. 4a. c.t., 0-9-15 v. 6 a., 23/9.

350-4-2;. 3 a1 ABan00apRonoRongoE0 NG 26//9

0-0-350v. 100 mA., 6.3v.4a.,5v.3a. 23/9
300-0-300v. 130 mA., 6.3v. 4 a., G.L., 6.3v. B Tt o S0l MERS:

1 a., suitable for Mullard 510 Amplifier 33/9 120 v. 40 mA. 5.05v. 1 a 14/9
350-0-350 v. 100 mA., 63 v.-4v. 4a,c.t. 000, 15 A Bo006 v, 250 mA. T 4
i SR SRl sy zs//9 OSSO o, /1

-350v. 150 mA, 6.3v. 4 2., 5. 3a. 33/9 | gUTPUT TRANSFORMERS

352 0'320 o 3150 mA, 6.3 V.2, 6.3 v. 33/9 Is\diglgle},BattarysPen(t)%e 663:(1)for 3S4,ete.  3/6
""""""""""" m. entode 5,000 to enclelelsle  B3/G
422'3-3254" 2°°[ mg\ BgLs B G Standard Pentode, 5,000Q to 32 .... 4%9
b a5 S v. 3 a, suable Standard Pentode, 8,000Q t0 3Q  .... 4/9

456‘7(‘)““135'350"2?3122“’6 e3tc €a 63 v 49/9 | Pysh-Pull 8 Watts 6V6 to 5 ohms. 8/9
6 5 vv 3 NeROR4:S v 69/6 Push-Pull 10-12 Watts 6V6 to 3Q2 or 15Q 15/9

a., L3 e e Push-Pull 10-12 Watts to match 6V6 to

TOP SHROUDED DROP-THROUGH TYPE 358 or 15Q ........... el 16/9
260-0-260 v. 70 mA., 6.3 v, 2a.,5v. 2a. 16/9 | Push Pull EL84 to 3 or 15 ohms. ...... 16/9
350-0-350 v. 80 mA., 6.3v.2a,5v.2a. 18/9 | Push Pull 15-18 Watts, sectionally wound,
250-0-250 v. 100 mA.,, 6.3v.4a,5v.3a. 22/9 6L6, KT66, etc., to 3 or 15 ohms. ... 21/9
300 0 300 v. 100 mA., 63 v.-4 v. 4 a., Push-Pull 20 Watt high-quality section-

t,0-4-5v.3a .. .....o0iinira.n 23/9 ally wound, 6L.6, KT66, etc., to 3 or 1502 47/9

350 0 350 v. IOOmA 63v.4a,ct,5v.

............................ 22/9 | SMOOTHING CHOKES

350-0 350 v. 100 mA. 250 mA., 5 H., 100 ohms. ... 11/9
50-4-5v. 3 a, . 23/9 | 150 mA., 7-10 H., 250 ohms. 11/9
350-0 350 v. 150 mA. 29/9 | 100 mA., 10 H., 200 ohms 8/9
VIBRATORS. Oak and Wearite Syn- | | o9 A 10 1., 350 ohms. . i
chronous 7 pin 2 v., 7/9, 6 v. 8/9. 1 amp. 0.5 ohm. L.T. type  ...voven.s 6/6
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R.S.C. A10 ULTRA LINEAR 30 WATT AMPLIFIER

NEW 1957 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. EF86, EF86, ECC83, 807, 807,
G234. Tone Control Pre-amp stages are
incorporated.  Sensitivity is extremely high.
nly 12 millivolts minimum input is requlred
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both “‘lift” and “‘cut” with ample tone
correction for long playing records. An
extra- input with associated vol. control
is prov:ded 50 that two separate inputs such
as ‘““mike” and gram, etc., ete, can be
simultaneously apghed 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 casy

to-follow wiring diagrams.
Cover as illustrated l GNS.
17/6 extra. nly car. 10/-.

Or Factory built with 12 months’ guarantee £12/19/6. TERMS ON
DEPOSIT 35/9 and 9
E

ASSEMBLED UNITS.
of 28/11.

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
loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response + 3 D.B.,
30-20,000 c/cs., Tone Controis’+ 12 D.B. at
50 c/cs., + 12 .B. to — 6 D.B. at 12,000
c/cs.,, Hum”and noise 70 D.B., down Good
uahty reliable components used. Chassm finish
blue hammer. Overall size 12 X 9 X 9in. approx.
Power consumption 150 watts, For A.C. mains
200-230-250 v. 50 c/cs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS, or OUT-
SIDE FUNCTIONS. IDEAL FOR USE
WITH MUSICAL INSTRUMENTS SUCH

9 monthly payments

S STRING BASS, ELECTRONIC OR-
GAN, GUITAR, etc. FOR DANCE
BANDS, GARRISON THEATRES, etc.,

etc. We can supply Mlcrophones, Speakers, 12 v. Rotary Con-
verters, etc., at keen cash prices or on terms with amplifiers.
XPORT ENQUIRIES INVITED

Chassis size 12-7-

head.
amplifier.

12

make which

Readp for use.
GNS. Carr. 7/8.

Unit supplied with makers’ 12 months’ guarantee. We know of no other

LT/45 HIGH QUALITY TAPE DECK AMPLIFIER
COMPLETE with POWER PACK and 0SC. STAGE. Suitable for Collaro, Lane,
Truvox, Aspden, Brenoel, ete., etc. 8

tate make of Deck when ordering.
3in  Overall size 12-7-63in. For 200-250 v. 50 cfcs. A.C.

mains. Qutput for standard 2-3 ohm speaker. Only 15 mimvolt.u mput reqmmd
for fuil recording. Only 2 millivolts i
Magio Eye recording level indicator.
Negative feed-back equalisation.
43 D.B. 50-11,000 c¢/cs. Facilities for recordings at 15in., 7}in. or 3in.
per second. Automatio equalisation at the turn of a knob. When awitching

input
Provision for feedmg P.A.
Lincar frequency response

om record to playback position automatio
dema.gne',leahon of heads is as: Separate
gain and output controls. Valves type ECCR3,

184, FZ80, EM34. Output 4 watts.

the same value.

and mlcmphongs with ahove at a apecial inclusive price. Leatle!

We can supplg Decks
t 6d.

LINEAR LG3 MINIATURE 3 WATT GRAM. |
AMPLIFIER

For 200-250 v. 50 c.ps. A.C. Malns.OveralJ 8ize only 6} x 4}

x 2}in. Fitted vol. (with mains switch) and Tone Controi.

Desigued for use with any kind of single plager or record

changing vnit. Output for 2-3 ohms speaker. Guaranteed 12

months Onlv 49/@ carr. 3/9.

R.8.C. 4-5 WATT _ HIGH GAIN AMPLIFIER
TYPE A3

A highly seensitive 4-
valve quality amplifier
for the home, small
club, ete. Only 50 miili-
volts input i8 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. Beparate Bass
and Treble controls are
provided.  These give
full long playiug record equalisation.

Hum level is negli-
gible being 71 D.B. down 15 D.B. of negzmve teedback is

used. H.T. of 300 v. 26 mA, and L.T. of 8.3 v. 1.5 a is
available for the supply of a Radio Feeder Unlt or Tape
Deck pre-amplifier. For A.C. mains input of 200-230-250 v.,
50 c/fs. Output for 2-3 obhm speaker. Chaash is not ahve

COLLARO RC457 4 SPEED AUTO-CHANGERS
With studio pick-up with turnover head.
BRAND N Cartoned, latest model. For
200-250 v. 50 c.p.s. A.C. mains. Very limited
number at only £8/19/6. Carr. 5/6.

COLLARO RC54 3 SPEED AUTO-OHANGER
As above unit but fo1 normal 8-apeed requirements. Brand
new cartoned but for 110 v. 50 c.p.s. A.C. mamns. Bo that
the unit can be operated from normal 200-250 v. A.C.
mains we are sapplying free with every changer a suitable
auto-transformer with input and output voliages clearly
marked. Limited number only. 7 gns. Carr. 5§/86.

l

R.S.C. ULTRA LINEAR
12-14WATT AMPLIFIER

NEW 1957 MODEL A11 HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH ' BUILT-IN " TONE
CONTROL, PRE-AMP. STAGES
Two ioput socketa with associated controls allow mixing
of * mike * and gram. as in A10. High sensitivity. Includes
5 valves, FCC33, BECC83, EL84, EL84, 5Y3, High Quality
secti lly wound output iransiormer specially designed

PORTABLE CABINETS. Exceptionally aitractive
design. Fiished in 2 tone rexine. Provision for spraker
and amplifier. Inside dimensions 173 x 12gin, 59/6
Depth 7in. plus lid 1}in. Carriage 5/-.

SPECIAL OFFER. Above cabinet, LG3 Amplifier 64in.
speaker, and RC457 changer 14 GNS. Carr. 8/6.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER.
Buitable for use with Garrard, B.8.R. or any other record
playing unit. and most microphones, Total negative feed-
hack 12 db. 8eparate Bass and Treble Controls. For
A.C. mains input of 200-250 v. 30 c.p.e. Output for 2/3
ohm speaker. Three miniature Muilard valves used. Size
only 6x5x5}m high. Chassis fullv isolated from mains.
ed 12 months. Only £5/19/6. Or Deposit 292/~

Kit is complete in every detail and includ ully
chassis (with basepld'.e) with the blue hammer ﬂn!.sb and
point-to-point wiring d and

and five monthiy payments of 22/-. Send 8.A.E. for leaflet.

value at only £4/15/-, or assembled mady for use 25[<
extra, plus 3/6 carriage. Or Deposit 22[— and five monthly
payments of 22/ for assembled unit.

R.8.C. A7 3-4 WATT QUALITY AMPLIFIER
A highly sensitive 4-valve amplifier using negative leedback
and having an
and Tone Control sta.ges are incorporated with sepamte‘
Bass and Treble controis giving full tone compensation for
Long Playing records. 8uitable tor any kind of pick-up
“including lateat high fidelity types. H.T. of 250 v, 20
and L.T. 6.3 v. 1 a. avaliable for supply of Radlo Feeder
Unit. etc. ONLY 40 miilivolta input required for fall
output. Fully isolated chassis with basepiate. For A.C.
malns 200-250 v. 50 cycles. OQutput for 2-3 ohm speakers.
Complete kit of parte with point-to-point wiring diagrama
and instructions. Only £3/15/-, carr. 3/6 or factory built |
29,6 extra. Ot Deposit 18/6 and five monthly paymenta of |
18/6 for usemb]ed umt
P.M. Sp s 3 ohm 1 d for use with'

AT, A5 LG:; or L45 ampllﬁers.
Plessey 12in 29/11. 64in. Ceiestion and Goodmans |
with high flux density magnet 19/9. 10 x 6in Goodmans
Elhptwal 27/9.

32 THE CALLS.

Terms: CW.O, or C.O.D. No C.O.D. under £1.

£2,-2/9 extra under £5 unless carriage charge
Open to Callers: 9 a.m. to 5.30 p.m. Saturday

PLESSEY
DUAL
CONCENTRIC
12in. P.M.
SPEAKERS

(15 ohma), consisting of a
high quality 12in. speaker.
of orthodox design. support-
ing & amall eiliptical spea-
ker ready wired with choke
and condengers to act as
tweeter. This high fidelity
unit is highly

for Ultra Linear operation, and reliable smali condensers
of current manufacture, INDIVIDUAL CONTROLS
FOR BASS AND TREBLE ” Lift ” and * Cut " Frequency
reaponse + 3dB, 30-30,000 cjcs. Six negative feedback
loops. Hum leve] 60 dB. down. ONLY 23 millivolts INPUT
iequired for FULL OUTPUT. 8uitable for use with ali
wakesa und tyves of pick-ups and microphones. Comparable
with the very best designs. For STANDARD or LONG
PLAYING RECORDS. For MUSICAL INSTRUMENTS
such as STRING BASS, GUITARS. etc, OUTIPUT SOCKET
with plug provides 300 v. 30 m.a. and 6.3 v. 1.5 For
supplr of a RADIO FEEDER UNIT. 8ize approx.
12-9-7in. For A.C. mains 200-230-250 v 50 cjcs. Output
for 3 and 15 otme speakers. Xit is complete to last nut.
Chasgis in fuliy punched. Fuoll instroctions and point-to-
polut wiring diagramns supplied. Despite imvroved perfor-
mance due to use of latest miniature vaives piice remains
as previous model hut extra input now standard.
Oniy GNS. or factory bullt 45/~ extra.

DOarg.10/-. It required louvred metal cover with
2 carryiug handles can be supplied for 17/§. TERMS ON
ASSEMBLED UN'TS. DSPOSIT 25/6 and nine mon.hly
payments of 25/6.

LINEAR “ DIATONIC™ 10-WATT HIGH FIDZLITY
AMPLIF(ER. Incorporating pre-amp. kor A.C. malns
input 200-230-250 «. B0 c. A compact attractively
finished anit with two sepmlely controlled inputs, and
outputa for 3 and 15 ohm sveakers. Separate Bass and
Treble controls. Five iatest type wminiature Mullaid valves.
Only 12 Gns. 3end 8.A.E. for leaflet and credit terma

W.B. “ STENTORIAN " HIGH FIDELITY P.M. SPEAKEXS.
HF1012, 10 watts, 15 ohm (or 3 ohm) specch coil. Where a
Nally good qual.\'.y spezker at a low pnce I8 reguired, we

for use with onr All or any
similar amplifier. Kating js
10 watts. Price  only
£5/17/8. Or Deposit 13/-
and nine monthly payments
of

LTD.
2.

Postage |/9 extra on all orders under

—— LEEDS,

stated. Full Price List 6d. Trade List 5s.
until | p.m., S.A.E. please with all enquiries.

ighly d this unit with an amazing perfornance.
24/1019 Please state whether 3 ohm or 15 obm required.

P.M. SPEAKERS. 2-8 ohm 5in. Goodmans 17/9. 7x 4in.
Elliptical, 19/9, 64In. Rola, 19/9. &in. Rola, 12/9. 10in.
R.A., 28/9. 12in. Plessey 3 ohme, 10 watts, §9/6.

SUPERHET RADIO FEEDER UNIT

Degign of & high quality Radio Tuner Unit (apecially suitable
for use with any of our Ampiifiers). A Triode Heptode
Fjchanger is used. Pentode LF. and double Diode 3econd
Detector. Delayed A.V.C. is arranged so tha. A.V.C. dis-
tortion is avoided. The W. Ch. 8w. incorporates Gram.
positicn. Controls are Tuning. W., Ch., snd Vol Output
will loa¢ most Amplifiers requiring 500 m.V. input depending
on Ae. location. Only 250 v 15 mA. H.T. and L.T. of
8.3 v. 1 amp. requ:ired from amplifier. Bize of unit approx.
9-68-7in. kigh. Send B.A.E. for illustrated leatlet. Total
building cost 18 £4/15/-. Poirt-to-point witing diagratns
and instructions, 2:8.

RECORDING TAPE.
Coercitivity, 15/9.

1,200 ft. Reels Puretone, Medlum
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NORth 6295/6/7

18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095
(50 yards only from Tottenham Court Road Tube)

All post orders pleaseto:—162, HOLLOWAY ROAD. LONDON, N.7.
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A TRANSISTORS!!!—

SURPLUS—P.N.P.
RED SPOT (Audio/Experi-

mental Applications) ...... 10/- ea.
BLUE SPOT, R.F. up

1AMofs. ....... ........ 15/~ ea.
WHITE SPOT, R.F. up to

2.5 Mc/s. sereve 20/~ ea.
STANDARD—

1MA
T81 ... 0002000 18/ ea.
MULLARD

RC4.FAM AM/FM RADIOGRAM CHASSIS
A pew style AM/FM Chassis employing
a printed circult F.M. Tuner section.
Valve line-up: 8 valves: ECCS5,
6BA6, 124HS, 6BAS,
6AT6, EL84, 573. Most attractive
dial 12x54in. fully ilumipated,
with figures In green, red and
white on black background.
Four controls: Tuning, Volume,
Wavechange and Tone/On/Off,
Dimensions foverall): 13x9 x 6in.
Frequency coverage (four wave-
bants). 1,000-2,000 m., 200-550 m.,
15-50 m., 88-100 mcfs. This 1s an excellent
and verv efficient chassis. Price £92/10/-
olus 5/-. P. & P

SWITCH TUNED FOUR STATION RECEIVER
CHASSIS (Mapufacturers’ Surplus). A most
attractive unit covering 4 pre-set stations in the
medium waveband. A complete recelver (less
cabinet) inclading built-in goed quality 5in.
loudspeaker, and frame aerial. Employs Universal
Superbet circuit and miniature valves:—UCH42,
TUAF42, UL4l, UY4l. Dimensions (overall):
5x9x5in. For use on AC/DC mains 200/250 v.
Absolutely brand new. Few only at £5/5/-
plus 2/6 P. & P.

ANNOUNCING OUR NEW F.M. TUNER KIT! (printed
ofrouit). This is our printed circuit version of the Osram
912 F.M. Tuner—using T.C.C. printed circuit and
condensers, incorporating 5 valves and two germanium
diodes, Attractive black and gold dial, with gold
escutcheon plate. Dial aperture opiy 5 X 2in. Osram
F.M. booklet plus our additional instructions and in-
dividually priced components list—2/8 post free or
the Kit absolutely complete at £8/8/- pius 3/6 P. & P.
Alignment service available if required. We are demon-
strating at 18 Tottenham Ccurt Road.

THE
JASON FM TUNER

Based on the booklet by Data Publications
Ltd., /- post free, including our individually
priced Parts List. Highly sensitive, free
irom driit. Incorporates 4 valves 6AM6
apd 2 specially graded G.E.C. Crystals.
The kit supplied includes drilled chassis
with tuning condenser, scale calibrated
in mecfs,, and actractive bronze stove-
enamelled front plate already mounted
(lilustrated). Front plate size Sin. x 5in.
Chassizs 7in. x 4}in. x 1liin. Complete
standard kit £6/15/- plus 2/8 P. & P.
Fringe area:kit £7/15/- plus P, & P.

DULCI

DULCI H.3 AM/FM Chassis (7_valve).
Covering Long, Medjum and F.M.
bands., Most attractive dial in RED and
GOLD on BLACK background. £20/17/-
plus 5/~ ¢. & p.

All Dulei products available ex stock.

llustrated ieaflets and H.P. tcrms bury Corner.
available. p
D at Tottenbam  Court POLYTECHNIC.
Road!

5.30 p.m.

SPEAKERS & ENCLOSURES

Full range in stock by
WHARFEDALE, W.B.,, TAR.L., etc.
Your epguiries welcomed.

M

DULCI F3.AM.
RADIOGRAM CHASSIS

‘We are very fortunate in being able to
offer a further limited quantity of this
very popular and efficient chassis at a
greatly reduced price.

i Three ds, Long,

. ng,
Medium and 8hort. Valve line-up:
X79, 6BA6, 6AT6, ELS4, 6X4 (or
equiv.). Four controls: Tone, ONJOFF.
Volume. Wavechange. Tuning. Output
4 watts matched to 3-5 ohms. In-
corporates latest Ferrite Rod Aerial.
Input sockets for crystal or magnetic
pick-up. Provision for mains supply to gram
motor. Overall dimensions 12in. L. x 7in. D.
X 78in. H. Attractive dial with Red, Gol
and Green let on Black b d
Dial size: 11}in. x 4}in. Price, whilst stocks
last, only £10/5/-, plus 3/6 P. & P. Terms
rvailable.

STOP PRESs!!! By leading manufac-
KM chassis. Seven valves—

Fook Fek Aok ke ek ko sk ok A ke ok ek ek ko kokok
our NEW BRANCH 1s NOW OPEN ar

162, HOLLOWAY ROAD, LONDON, N.7.

Telephone: NORTH 6295/6/7.
Situated approximately half-way between * Nags Head '’ and High-
One minute from HOLLOWAY ROAD and
DRAYTON PARK Tube Stations. Two dcors.from the NORTHERN

Early closing Thursday at | p.m.

The service that we are noted for at Tottenham Court Road is

available! Old and new friends welcome!

ALL MAIL ORDERS and CORRESPONDENCE in future to
lease.

HOLLOWAY ROAD p
Fe e e e vk Fe Ao e Aok e e ek g ek okeok e ok ok ook

ECCS5, ECHSL, EF85, EABC80, EL84,
EZ80, EM81. Covers iong, medium, and
F.M.  bands. Separate bass and treble
controls, iluminated volume control on
extended lead Attractive easily read edge
lit dial. Incorporates Mullard F.M. furer
section. Overall dimensions: 12° L. x
10" W. x 10° D. Brand new and fully
guaranteed. ‘Whilst stocks last cnly
£18/19/6 plus 5/- P. & P. H.P. or Credit
8ale Terws available.

JUST ARRIVEDI Further limited stocks
of Aeos HOP37 crystal pick-up insert
complete with sapphire styli, suitable for
B.8.R. Monarch, etc. Brand new only
18/6 and 9d. P & P.

CONSTRUCTORS NOTE !!
RADIO DATA BOOKS
AVAILABLE, i.e. Valve
guide, Colour code, etc.

Send stamp for list.

Have YOU had a copy of our
109 page comprehensive CAT-
ALOGUE? This invaluable
publication is only 2/-, post
free.

FM POWER PACK KIT. We can now
supply complete kit for power pack
sultable for the above F.M. tuner or any
other simdlar type. Price for the com-
plete kit is 37/6 only or 52/6 for ready
assembled unit. This pack is extremely
amall, incorporating valve rectifier
type 6X4 and built on chassis size only
6 x 4 x 1ljin. Optional extra for

Open all day Saturday until power pack. Bulgin Octal Piug 2/3.

BY LEADING MANUFACTURER ! |
(Yimited quaniity)
6% Dual Concentrio Cone Loudspeakers.
3-5 ohm speech coil. This is a quality
unit at only 35/- each brand new

S A Raiafare s oo 2 o2 22

JUST RELEASEDI]]

THE NEW R.C. TRANSISTOR/RECEIVER KIT
This receiver, covering medinm waveband, which can be
assembled in about 1 hour, will give amazing volume and
tonal quallty when used in conjunciion with a good serial
and earth. Incorporating PNP Transistor and Germanium
Diode. For headphone reception,

Included with the kit of parts ts a handsome piastic case In
biack and white, measuring 41 x 2§ x ljin. This case
accommodates the complete receiver, inciuding battery.

PRICE OF COMPLETE RIT: 25/ plus 1/3 P. & P. \
i h resi h can be

Lig] ght high r d sep. ¥ it
15/~ pair. If, bowever, the kit is purchased complete with headphones
this will be supplied at a SPECIAL INCLUSIVE PRICE OF 37/8 plus 1/6 P, & P.
Optional extra. 100ft. coil single 7/86 coloured P.V.C. covered wire, snitable for both
aerial and earth. 2/8 only.

THE TELETRON COMPANION

At last we are able to offer an efficlent pocket portable
TRANSISTOR receiver. This is 8 regenerative three
transistor uuit covering Medium and Long Wave-
bands. Dimensions only: 4in. x 3in. x 1lin. Complete-
1y self coptained in a sinart plastic cablnet. Employs
highly efficient Teletron coils and eircuitry. Complete

set of with full instructions
only 89/6 plus 1/3 p. & p. or all parts sold separately
if requi

uired.
Instruction leafiet and price list 6d post free!

AM/FM KIT

Introducing the JASON AM/FM KIT for medium waves and F.M.!

This is a very high quality chassis incorporating 8 of the latest miniature valves, plus
DM70 magic eye. Kits are available for chassis complete with output stage at £15/5/-.
Also less output stage but with own built-in power pack at £13/19/6 only. These are
high fidelity units and exceptional value at these prices which include all required
components and full constructional details. Fullv illustrated Data Booklet with full con-
struction details, plus individually priced component list,;available per return of post 2/-
post free. Both plus 3/8 P. & P.

Qur advantageous H.P. and Credit Sale
terms are available on any single item .

over £5.

Your enquiries invited.

(charges extra).

If not stated, please add postage on orders
under £1, Cash with order or €,0.D. .

Open: Tottenham Court Road: 9 a.m. to
6 p.m. Mon. to Fri., Sat. | p.m.
Holloway Road: 9 a.m. to 6§ p.m. daily
except Thurs., when we close at | p.m.
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THE “SUPERIOR FOUR” KIT
Our suaperior four-valve receiver A.C.
maine, 200/250 v. M. and Long waves.
as with ow

very auccess-

ful " BEcon-
omy Four”
all required 4
components §

are supplied. [

ready  drill-
ed. Cabinet
size 10}in. x
10in.  wide.
Maximum
depth at
base 5in. tapering to 3}in. at top. Sloping
front. Very attractively finlshed in light
walnut and peach. Each component
brand new and tested prior to packing.
Complete instruction booklet with prace
tical and th 1 diagrams is provided
Booklet available at 1/8 post free. Our
price for comvlete kit, £6/9/6. Please
add 2/6 P. & C. If preferred, we can
supply Cabiuet Assembly cnly, comprising
Cabinet and bracket wave-change switch;
dial, pointer, drum pulleys drive epindle.
drive spring and kmobs, at 45/-, plus 2/6
P. & C. N.B.—Our kits are even supplied
with sufficient solder for the job.

THE R.EP. 1-Valve RECEIVER, All
dry battery operation, for use with head
phones, the complete kit is available at
42/-, less batteries plus 3/- P. & P. or
full instructions at @d. post free.

VALVES. We have verhaps the most
up-to-date valve stocks in fhe trade. A
stamp will bring complete list ol brend
new imported valve types, fully guaran-
teed. P.T. paid. Also all usual sorplus
types available such as 6V6GT, ete.

THE FIRST AND STILL THE BEST !!

161

THE R.C. RAMBLER ALL-DRY PORTABLE KIT

Full assembly details
theoretical diagrams, 1/6 post free.

—for medium and iong waves.

model which 1s
and grey covered att

and
This is
a truly proiessional 4-valve superhet—all dry
Cream plastic
top panel, with dial engraved in red and green
adds to the very imposing appesrance of this
housed in attractive cream

with practical

cabinet, measuring only 9in.
This set really has everything.
adequate volurne from the 5in, speaker.

ponents, exlctlz
can be supplie:

batteries) Uses Ever-Ready
B126 at 10/-.

vpe
X Tn. x Biin.
Welght less battertes 4}1b., with batteries 63lb.
Built-in frame
aerial, high quality, extremely sensitive, and very <
Valve
line-up 3V4, 1R5, 185, 1T4. The reguired com-
as specified, Including cabinet
from stock at the special in-
clusive price of £7/7/: plus 2/6 p. and p. (less
90 v. H.T. type
Also L.T. 1.5 v A.D. 35 at 1/8.
RAMBLER MAINS UNIT. For using our popular all-dry
¢ Rambler ** on A.C. Mains. Complete kit, when assembled
fits snugly into battery compartment, supolied at 47/6 plus

1/6 packing and postage. Includes all required components. and full assembly instructions.
N.B.—This unit is completely sell-contained in a metal box measuring 7in. x 2}in. x 1}in.
and is ideally suitable for many all-dry battery portables requiring 90 v. H.T. and 1.5 L.T.

UNIT IS INCORRECT.
CORRECTED AND
MISUNDERSTANDING CAUSED.

Tt s LAt S gy D=t
IMPORTANT ANNOUNCEMENT. IT HAS BEEN BROUGHT To OUR ATTENTION
THAT THE WORDING OF OUR ADVERTISEMENT ON THE RAMBLER MAINS

THIS UNINTENTIONAL ERROR HAS NOW BEEN

WE TRUST OUR APOLOGIES WILL BE ACCEPTED FOR ANY

N.B —All our TRF Kit cirenits include
specially wound Denco ** Max Q ” coils on

1 ormers, imp: d perform-
Price remains the same,

THE R.C. 2 AMP. BATTERY CHARGER
KIT. Includes band I Tatad

black stove-enzmelled steel box, size:

i Fully shronded
brand new
Maing fuse, etc., for
charging 6 or 12 v. batteries at 2 amp.
Absolutely complete kit with Iail practical
and theoretical instructions, Price 36/8
plus 2/6 P. & P, Can be supplied assem-~
bled and tested at 45/- plus P. & P.
Heavy duty crocodile olips suitatle for car

ance.

battery lugs, optional extrs at 1/6 per pair,

SURPLUS BARGAINS—METERS

F.8.D. Size Typs Fitting Price

50 microamp D.O, 4in. M.C. Rectangular .............. 110/-
50 microamp D.C. 3¢in. M.C. R... . 95/~
100 microamp D.C. 2{in. M.C. 45/-
200 microamp D.C. 3}in. M.C. . 65/~
500 microamp D.C. 2in. M.C. 18/6
760 microamp D.C. 2tin. M.C. . 15/~
1 mA. D.C. 2in. M.C. . 178
1 mA., D.0. 2in. M.C. F.8q. 22/8
1 mA, D.C. 2in, MO. F. 8q. (1954 by Elliott) 25/~
1 mA, D.C. 2}in. MO Desk Type ............ 30/
50 mA. DG, 2in. M.C. F.8q .. . 816
100 mA. D.J. 2}in. M.C. ER... 10/6
.5 amp. R.F, 2in. Thermo ¥. 8q. 6/6
1 amp. R.F. 2}in, .C. F. 10/-
120-0-120 amp. D.C. 2in. MC. F. 15/-
150 amp. AC, 4in R. 45/-
1 amp. R.P, 2}in. Thermo R /6
3 amp. R.F. 2in. Thermo F. 6/~
20 amp. D.C. 2in. c- R. 10/6
30 amp. D.C. 2}in. M.I F.R. 12/6
15 volt A M.L F.R. 10/-
15-015 volt D M.C F.R.. . 178
200 volt D. M.C F.Rd. .. 35/«
300 volt A.C. 2fin. M.C. F.R.. . 35/-
300 volt AC. 3} M. F. Rd 0/~

SPECIAL U.8. 0-1 mA, 2}in. taken from equipment but perfect, 22/8 each. R.P. —

Round Projection. M.C. = Moving Coll. Thermo = Thermo-coupled. F. Bq. == Flush
Bquare. F.R. = Flush Round. M.I. = Moving Iron.

METER RECTIFIERS. 1 mA. by G.EC. at 6/6. also 5 mA. by G.EC. at 6/6.

THE R.C. 8/4 WATT AMPLIFIER KIT. Compare ths
Treble, base AND middle controls.

advantages.
crystal or magnetic pick-up.

feedback. Built on stove enameiled

Book fully

A.C. Mains 200/250 v.
Valve line-up: 6V6GT, 6SG7 metal BX5GT. Negative
steel chassis,
measuring only 8in. X 4in. x 1}in. Four esngraved
cream knobs are included in the price of the complete
kit with all necessary practical and theoretical diagrams
at £4/5/- only. plos 2/8 packing and rost or Instruction
ustrated for 1/-. Post tres, This ampli-
fier can be supplied assembled. tested, and ready for
use at £5/5/~ plus P. & P. Hearing i3 believing.

-

-

For

VALRADIO T/V TUNER.

Limited stocks of this well-known unit available at much

reduced price. An {deal prefabricated front end for any superhet T/V receiver with 16 me/s
LF. Contlnuously variable tuning covering ALY, bands from 40-100 mefs and 170-225

me/fs. Valve line
plus 2/- P. & P.

-up: POC84, POFB0 (series heaters). Whilst stocks last only £3/19/6

RETURN OF
A WINNER!!!
(Exclusive)

We have been most fortunate in obtain-

ing further limited supply of this fine
and popular cabinet.

RC2.A. Small Portable Gram Amplifier.
This little Amplifier is built around a
Printed Circuit and employs the very
latest bighly etficient valve type ECLS2.
It Is ideal for use where space ls limited+
Although of such small size 7in. x 5}n.
X 2in. (overali) with a control panel
2iin. x 1}in,, reproduction s excellent.
A wide range tone cont.ol is provided.
Output approx. 3 watts max. For use on
A.C. Mains 200/250 v. NOTE THE PRICE
59/6, plus 2/- P. & P.

RCLA. AMPLIFIER. A small high quality
h the latest
circuitry and highly efficlent minjature
valves. Very ueat chassis fAnished in
bronze stove
enamel. Bize
(overall) 5§ x
4 x 5in. Valves
6X4, ECLS
Output 3 wal
max. Con-
trols: Vol-
ume. Tone/
Oon/Of.
For use on
AQ mains
200/260 v.
Price £3/19/@ pius 2/-P. & P,

RC3.A. 6Gmall 3-Valve Portable Gram
Amplif An little 1l
for portable gram, giving high quality

ing desk. For A.C. mains operation
cutput. Separate Bass and Treble 200-250 v. Price £14/3/11 inc. plus
controls.  2-3 watts output.  Valve 3/6 C. & P. Both brand new, boxed
line-up; EZ80, EL84, ECC83. Provision and fully guaranteed.
for ting 1in. K Fully

THE * ECONOMY FOUR ” T.R.F. KIT. A
thre2-valve plus metal roctifier receiver.
A.C. mains 200/250 v. Medium and Long
waves. We can supply all required com-
ponents right down to the last nut and
bolt. Valve line-up 6K7, 17 and 6V6

is ready drilled. Cabinet size 12in.
long by 6in. high by Gin. deep-—Choice
of ivory or brown Bakelite or wooden
walnut finish cabinet. Complete instrue-
tion booklet with practical and theoretical
dlagrams. Each comaponent brand new
and tested prior to packing. Qur price
£5/10/- complete—Remember this set is
being demonstrated at our shop premiseal
Weo proudly claim that our fully illus-
trated instruction boolklet is the most com-
prehensive available ‘or thls type of re-
ceiver—Booklet available at 1/5 post free.
This is aHowed if kit is purchased later.
‘P{lus 2/6 packing and carriage for complete
kit.

GRAMOPHONE MOTORS are in SHORT
SUPPLY!

COLLARO AC 3/554: Three speed, single
player for
A .C.oains

200/250 v.
cream
finish,
complate
with turn-

over cry-
stal pick-
up Inccr-
porating
the well-
known high output “T" type head.
trietly limited quantity at £6/19/8 plus
3/6 u. and .

FOUR-SPEED CHANGERS
Collarc RC456 Mizer Auto-Changer in
cream with Studio ¢ O »* insert, £0/15/-
BS.R. Monarch Miser Auto-Changsr,
in cream and gold. £8/15/-.

Both plus 3/6 p. and p. H.P. Terms
available. Stocks rapidly diminishing.

THE STAAR “ GALAXY”

Four speed Mixer Auto-Changer. Finger-
tip stop, start and speed change control.
Modern duo-tone finish, Beautifuily
made and moderately sized to fit almost
any cabinet. For A.C. mains operation
110-250 v. Price: £12/16/3 inc. plue
3/6 C. & P.

Also available ready mounted on play-

isolated from mains 200/250 v A.C.
Overall size: 6in. L. x B5in H. X
2}in. D. PRICE £3/189/G (less Speaier

and Output Transformers), plus 2/6
P. &P
RC4.A.  (STALLION). This is supplied

complete with high flux 8in. P.M. Speaker
and Baffle. Incorporating three octal
type valves 6Q7, 6V6 and 6X5, this robust
and well-made unit
is ideal for use in
the larger type of
record player and is
equally suitabie for
use in conjunctlon
with a radio feeder
unit. Beparate bass
and treble controls
are provided: also provision is made for
an extension speaker and mains supplies
to gram. motor, Output approx. 4 watts.
Bize overall 13in. x 4in. x 9n. high.
For use on A.0. Mains 100/200/250 v.
PRICE £5/19/6, plus 2/8 P. & P. H.P.
terms £2/19/6 deposit and four monthly
payments of 16/6 per month.

Fits our portable csbinet “ G* at 85/-
without wodification.

1

)

),

]
K

RECORD PLAYER CABINETS—to suit
all types of single record and auto-
changer units. Priced from 45/-. ‘end
stamp for fully illustrated list.

rec-

ognised as belng of leading High Quallty manufacturers
stock, this trolley-type cabinet is finished in polished dark
Can easily te adapted to accommodate tape
recorder, amplifier, radfo-gram ete., etc. External measure-
roents: 24}in. X 16in. % 29in. 1he whole 1s mounted npon
" easy run”’ castors. Unrepeatable at this price £5/19/8,

solid wainut,

plus 15/ C. & P,

CLYNE
()

And at

RECORDER AMPLIFIER
(Well known manu-
facturer’s surplus).
This i a
brand
amplifier
designed for

simple modi-
fication i
all

Bpecifications :

C,  2AU7, o

6X4. Neon Record Level Indicator.

Controls: Volume/Record Level, Tone

Control, Record/Playback 8witch. High

and Low level inputs for Mike and Radio.

Bxternal Speaker Socket. Built-in 8in.

Loudspeaker with High Flux magnet:
Dimensions;

10in, CABINET SPEAKER. Ideal for P.A.
etc. Comprises solid wood cabicet com-
plete with carrying handle. Painted da:rk
brown, with built-in good quatity 10in.
P.M. speaker, 3 ohm speech coil, complete
with lead and [Igranic Jack plug. Braod
new. Price only 45/-, plus 3/6 P. & P.

RADIO LTD.

I8, Tottenham Court Road, Loﬁdon, W.I

162, Holloway Road, London, N.7.
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Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

LISLE STREET, LONDON, W.C2

MIDGET RECORDER
MOTORS

Size only 14 X X 2}in. Will operate
from 4.5 to 24 volt D.C. Fitted with
reduction gear. Supplled brand new,
12/6 each. P.P.

H.D. AUTO TRANSFORMER. 110/230
volts, 1,000 watts, 79/6 each. P.P. 5/-. Also
150 watts, 2i/-. P.P. 2/-

L.T. TRANSFORMER BARGAIN. Input

200/250 volts. OQutput 12 volts 5 amps.
Brand new, 12/6 each. P.P. 2/6.

SURPLUS TRANSISTORS
Junction type, P.N.P. Red spot, for audio,
10/-, Blue spot, R.F. 1.6 mc/s., I5/-.
R.F. Transistors, 8 mc/s., 21/~ each.

MINIATURE TRANSFORMERS.
3in.sq. 4.5 : 1 or 10: 1, 4/6 each.

SUB MINIATURE CAPACITORS.
Size only § X §in., 6,8, 16 or 30 mfd. 3 or
6 volt. 2/9 each. OOI .002, .005, .01, .02,
or .04 mfd., 9d. Miniature 2 gang 365 pf.,
8/6 each.

6FT. POST OFFICE RACKS. Standard
19in. 12/ 'U" channel type, 79/6 each.
6.

N CRYSTAL
S5 ..\ MICROPHONE
'g‘i @1 INSERTS

@ @ g % {i ideal for tape
' & ‘ 19 amplifiers,

S P.P. 6d.

POST OFFICE JACK LEADS. 4fc.
screened lead fitted with 2 standard jack
plugs, brand new, 3/- each. P.P. 6d. Standard
socket. 9d

WESTON DUAL RANGE
OHMMETER

Incorporates a 24in. moving coil meter,
ranges, 2,000 and 200,000 ohms. Supplied
brand new with leads and leather carrying
case, 39/6 each. P.P. 2/6.

Sensitive,
recorders,
etc., 4/6 each,

HEAVY DUTY L.T. TRANSFORMERS.
Input 230 volts. Output 17.5 volts, 35 amps.
(service rating, OK 50 amps.). Brand new,
72{6 each, P.P. 5/-.

HOOVER ROTARY TRANSFORMERS.
Latest type, small. 24 volt D.C. input, 210 v.
140 ma. output. New, 15/6 each. P.P.2/-
HEAVY DUTY SLIDER.
brand new, 6/6. P.P. 1/9.

R.C.A. OUTPUT TRANS-
FORMERS

Completely potted. Centre tapped
primary, 8,000 ohms. Secondary tapped,

7.5, 15, 500 or 600 ohms. Separate
feedback winding. 5 watts rating. ldeal
for 6L6, KTé6, EL84's etc., brand new,
27/6 each. P.P. 2/-

I ohm, (2 amps,

ROTARY CONVERTORS. Input 24 v.
D.C. Output 230 volts A.C. 50, cycles 100
watts. Supplied unused, 92/6 each. P.P. 5/

A.R.88 WAVECHANGE
SWITCHES

Ceramic, 8 bank, 6 position, complete with
screens. Brand new, 17/6 each. P.P. 2/6.

These bargain in-
struments contain a
COMPLETE A.C.

- il MAINS POWER
o PACK. Input 230
volts 50 cycles. Out-
put 350 volts. 120 mA.and 6.3
volts 5 amps. Choke and con-
denser smoothed and uses 5Z4 ractifier. (Trans-
former actually 200 mA.). Also included in the unit
are |1 other valves, 5 SP61, | VRI16, 2 EB34 and 3
EA50, and many other useful. components, pots,
resistors, swntches, etc. Size of case 18 X ? X T7in.,
which is finished in grey. Supplied brand new, 49/6
each. P.P. 7/6.

HALLICRAFTER S. 36A. V.H.F. COMMUNICATION
RECEIVERS. Improved version of $.27. Specification:
Completely self contained except for headset or speaker.
Operation 110/230 volt A.C. Superhet receiver, for A.M.
or F.M., incorporating R.F. and 3 I|.F. stages, A.V.C,,
noise hmlter. and S meter. Frequency coverage 278

to 143 mc/s. Supplied brand new, £45 each. P.P. 15/-.
‘ COSSOR DOUBLE BEAM
OSCILLOSCOPE
TYPE 33%A. Standard model. Opera:ion 110/200/

250 volt A.C. Ten time base positions, 6 cps. to
250,000 cps. Input frequency range, 10 cps. to 2
mcfs. Offered in perfect operational condition, fully
tested, £27/10/- each. P.P. £1.

MARCONI| SIGNAL GENERATORS. Laboratory
instruments at a fraction of original cost. Operation af all
types, 200/250 volt A.C. Type TF-390G. Frequency

coverage |6 to 150 mcfs. Brand new with leads and charts,
£25 each. P.P. £]. Ditto 4 to 100 mc/s., £22/10/-. Type
TF-517G. Frequency coverage |6 to 58 mc/s and 150 to
300 mcfs. Brand new £35 each Dlt:o complete with TF-
675 pulse generator, £42/10/-. P.P. £].

Type TF-144G. Standard model. Frequency coverage
85 kefs. to 25 mc/s. Completely overhauled, £75. P.P. £].

AMERICAN BEAGON
TRANSMITTER/RECEIVERS

RT 37/PPN-2. Brand new and boxed, complete with
instruction book. Equipment comprises transmitter/
receiver with 9 valves (5 3AS5, 3 IS5 and | IR5), with
built-in 2 v. vibrator power pack, spare vibrator,
head-set connector leads and 10ft. collapsible aerial.
;r;quency coverage 214/238 Mcfs. Price T2/6 cach.
.P. 6/-.

AMERICAN ROTARY TRANS-

FORMERS

Models available for either 6 or 12 volt D.C. input
Output 250 voits D.C. 80 mA. deal for car radios or

razors, etc , brand new 22/6 each. P.P. 3/-

HEAVY DUTY MAINS ISOLATING TRANS-
FORMERS. Specification:—Primary 230 volts 3 amps.
Secondary 230 volts 3 amps. (service rating, OK 5 amps.).
Ideal for laboratory or workshop use. Supplied brand
new in original transit cases, £6/10/- each, P.P. 10/-.

R.1155 SUPER SLOW MOTION DRIVES. Improved
version as fitted to Model L and N. Supplied brand new
and boxed, 12/6 each. P.P. /6,

AMERICAN GEARED MOTORS

American 24  volt

motor  with
built-in precision
gearbox giving twin
outputs r.p.m.
and 6 r.p.m. Will also operate
on 12 v. giving reduced out-
puts. Size 7in. X I}in  Shaft
dia. tin. Supplied brand new
only 19/6 each. P.P. 3/-

ADMIRALTY REFLEX
RE-ENTRANT P.A.
LOUCSPEAKERS

Twin units. Impedance 3 ohms. Extremely
sensitive and directional. l|deal for all
outside work. Complete with 600 ohm
line transformer. Price 32/6 each. P.P.5/-

PARMEKO PRESSURE UNITS,

Heavy

duty, 3 ohm coil. Not new but all tested,
39/6 "each. P.P. 3/-.

L.T. TRANSFORMER BARGAIN. Input
200/250 volts. 12, 24

Qutput tapped 3,6, 9,
or 36 volts 5 amps. 35/-. P.P.3/-.

A.C. MAINS BLOWER
MOTORS

220/230 volt 300 wates. |4in. dia. outlet.
Housed in metal box and fitted with dust
filter pads. Supplied complete with 4
spare filters, 2 way outlet adaptor and 2
lengths of hose. Brand new only, £4/19/6
each. P.P.7/6.

COPPER AERIAL WIRE. Ex-U.S.A. 300ft.
reels, 3/6. P.P. 1/-.

ALUMINIUM CHASSIS. Best quality,
18 swg. Four sided, reinforced corners.
6 X 4 X 2}in., 3/6 10 X 74 X 2%in., 5/3
7+ X 5% X 24in., 4/6 134 X 9 X 2fin., 6/9
114 x 74 x 2tin., 6/-. Postage |/~ all sizes.

BARGAIN 6.3 VOLT FILA-
MENT TRANSFORMERS

Potted, hermetically sealed, ceramic
terminations, all brand new. Made by
famous manufacturer.

Type 1. 200/250 volt input. Outputs:

6.3 v. C.T. 5.6 amp., tapped 5 v.; 6.3 v.
C.T. 48 amp., tapped 4 v.; 6.3 v. CT.
| amp., tapped 4 v., 19/6 each.

Type 2. 200/250 v. input. Output:
6.3 v. C.T. 3.3 amp,, r.apped 5 v.; 6.3 v.
CT. I amp tapped 4 v.; 6.3 v. C.T.
.9 amp. 63'v. C.T. 6amp, 15/6 each.
Postage boch types, 2/-.

BENDIX COMMAND TRANSMITTERS
2] to 3 mc/s. Complete with ali valves and
crystal, 22/6 each. P.P. 3/-.

460 KC/S B.F.O. UNITS. Brand new and
complete with 1S5 valve. Fully screened in
aluminium case, only 8/6 each. P.P. i/-.

AMERICAN SUPER LIGHT-
WEIGHT HEADPHONES

Magnetic type, res. 50 ohms. Fitted with
rubber earmoulds to fic inside the ear.
Extremely good quality, ideal for com-
munication receivers etc., supplied brand
new, 15/- pair. P.P. I/~

TRANSFORMER BARGAIN. Input
200/250 volts. Output 250/0/250 volts 200
mA. 6.3 volt 4amp., 5 volt 2amp. Brand new,
27/6 each.

6 VOLT VIBRATOR PACKS

OQutput 120 volts 30 mA. Fully smoothed,
uses standard Mallory 4 pin vibrator.
Supplied brand new and boxed, 12/6
each. P.P.2/6.

MAINS NEON PANEL INDICATORS.
Chrome escutcheon. 200/250 v. Red, amber,
green or clear, 3/% each. P.P. éd.

HEATER TRANSFORMER. Brand new.
fnput 230 volts. 6.3 volt 1.5 amp. output 5/9
each. P.P. /-

50 MICROAMP METERS

24in. flush mounting meter housed in
grey instrument case, complete with a
chrome handle. Resistance 800 ohms.
Supplied brand new and tested, 59/6
each. P.P.2/6.

HOURS OF BUSINESS:

9 am.-6 p.m.

Thursday | p.m. Open ali day Saturday.

Please print name and address clearly. l
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LOOK!

ADVERTISE.

THOUSANDS OF BARGAINS AVAILABLE WHICH WE ARE UNABLE TO
IT IS WORTH YOUR WHILE TO PAY US A VISIT

SMOOTHING
CHOKE BARGAINS

4H.22.5 mA, 4/6 I0H. 120 mA. 8/
8H. 50 mA, 5/6 15H, 60 mA. 5/6
8H. 250 mA. 10/6 I5H. 300 mA. 10/6
9H. 100 mA. 7/6 20H. 120 mA. 10/6
4/6 30H. 30 mA. 316
Collins potted choke 8H. 100 mA. 8/6
Bargain Parmeko choke 5H. 200 mA. 5/6
Rich and Bundy choke 50H. 120 mA. 15/6
Swinging choke 8/40H. 30/300 mA. 10/6
Swinging choke 3.6/4. 2H. 250 mA. 10/6
P.P. under 10/- 13, over [0/-, 2},

8 MFD. PAPER CONDENSERS. Brand
new T.C.C. visconol type. 750 volts working
5/6 each. P.P. I/

CONVERTOR TRANSFORMERS. Mid-
get. Input 220/240 volts, Output 220 volts
25 mA., 6.3 volts | amp. New, 10/6. P.P. I/-.
Midget contact rectifier to suit, 7/6. P.P. 6d.

DYNAMO EXPLODER UNITS

Used for detonating explosive charges.
Operation is by hand generator, giving
1,800 volts D.C. across output terminals,
Ideal also for use as photo flash generator,
Brand new only £3/19/6 each. P.P. 5/-,

CHARGING AND MODEL TRANSFORMERS.
). Pri. 200/250 v. Sec. 3.5, 9 or 17 v, | amp., 9/9
2.Pri. 200/250 v, Sec. 3.5, 9 or 17 v. 2amp.,14/3.
3. Pri.200/250 v, Sec.3.5,90or 17 v, 4amp., 16/6
4, Pri,200/250 v. Sec. 6.3 v. 3amp., 8 v. |.5amp.

9/6.

S. Pri, 2001250 v, Sec. tapped, 3, 4, 5, 6, 8, 10,
12, 15, 18, 20, 24 or 30 volt 2 amp., 18/6.
Postage 1/6 all types.

L.T. METAL RECTIFIERS. Full wave and
bridged. 12v. | amp., 6/3; 12 v, 2amp,, 9/3;
12 v, 4 amp., 13/9; 24 v. | amp., 12/6; 24 v,
4 amp., 22/6. P.P. 1/- all types.

01 MA METERS

Brand new moving
coil meters, round
flush mounting with
2%in, scale, calibrated
| 0/300 volts, Re-
sistance 100 ohms.
Supplied complete
with rectifier, 25/
each. P.P. -,

AMERICAN BD-91 SWITCHBOARDS.
25 line, complete with automanc ringer and
seat, etc., brand new, £50. P.P. £2.
INSTRUMENT POTENTIOMETERS.
Brand new Colvern type, 100,000 ohms, 10
watts, 3iin, dia. Ideal for bridges, etc., 10/6.
Ditto twin gang 5,000 ohms, 10/6. P.P. If-,
INSTRUMENT TRANSFORMERS.
Parmeko. Input 230 volts. Output H.T. 195
volts 85 mA. tapped 130v, and 65 v. L.T,. 6.3 v.
5amp., 6.3 v..3 amp. Brand new, i4/6. P.P, 1/6

ADMIRALTY 12 VOLT D.C.
MOBILE AMPLIFIERS

Separate mic. or gram. inputs. Output
10 watts, matched, 3, 15 or 600 ohms.
Not new, but all tested, £8/19/6 each.
P.P. 5/-

SOUND POWERED BALANCED AR-
MATURE EARPIECES. Brand new, 3/6
each. P.P. 9d. inserts only, 1/9. Brand new
sound powered handsets, 19/6 each. P.P. |j-.
G.P.O. BELL UNITS. Supplied brand new
complete with 2 bells, induction coil, etc.,
716 each. P.P, 276,

BARGAIN GRAM MOTORS
Garrard centre drive motors complete
with turntables. 200/250 volt A.C.
Adjustable mechanically from 0 to 45
r.p.m, Only 22/6 each. P.P, 3/-,

TRANSMITTER/RECEIVER No. 19
MK.

Il COMPLETE KITS

Brand new in original
transit cases. Equip-
4 ment comprises TX/
¢ RX, 12 volt rotary
¥1 power pack, vario-
“$ meter, control boxes,
2 _all necessary con-
necting leads, aerial base and mounting platform.
For R.T, or C.W. frequency coverage A set, 2to 8
mc/s. B set, 229 to 241 me/s and intercom system.
Complete with 15 valves and tuning meter. Only
£11/19/6 each. P.P, £2.

Also available transmlcter/recelver complete with
power pack only, in very good condition, £5/10/-
each. P.P, 15/,

GHEAP ““C’’ CORE TRANSFORMERS

Wonderful offer. Made to highest specification,

fully potted, hermetically sealed, ceramic terminations,

fully tropicalized. ALL BRAND NEW.

I 230 v, primary. Sec. 510/0/0510 v. 300 mA. 375/0/375
I00mA. 63v.9a.2 X 63v.22,2 X 63v.1|a.

63v 1.5a.63v..5a.5v.3a.82/6, P.P. 5/

2. 230 v. primary. Sec. 360/0/360 v. 200 mA. 360/0/360v

65mA.63v,CT.52.63v.CT.22.63v.52.5v.4a,

Sv. 3a. 65/.. P.P. 4/6.

3. 230 v. primary, Sec 350/0/350 v. 400 mA. 25 v.
la.2lv..52.63v.52.63v.ta.5v.4a,75/~ P.P.5/-
4, 230 v. primary. Sec. 665/0/665 v, 50 mA. 800 v.
SmA.4v.4a 2v. ).5a., 42/6. P.P. 2/6.

5. 200/250 v. primary. Sec 350/0/350v. 180 mA., tapped
250v, 63 v. [.5a.5v.3a.-12/6 P.P, 2/6,

6. 115/230 v. primary. Sec. 430/0/430 v. 200 mA.
common tapping 950 v. 5 mA. 35/-. P.P.2/6.

7. 200/250 v. primary. Sec. 250/0/250v 5() mA. 6.3 v.
| a. 19/6. P.P. /6.

8. 230 v. primary. Sec. 3,850 v. 5 mA, 4v, 2.52a. 4 v,
| a. 52/6. P.P. 3/-.

9. 230 v, primary. Sec. 1,250/0/1,250 v. 5.5 mA. 6.3 v.
la.63v.la 4v.|a,d42/6 PP, 2/6

10. 230 v, primary. Sec, 2 x 6.3 v, Sa. 2 x 6.3v. la,
35/-. P.P, 2/6,

11.230 v. primary. Sec. 2 X 6.3 v. 0.75 a. 2 kv., 12/6.
P.P. I/3

12.230 v. primary. Sec.6.3v.52.6.3v.4a,2 x 63 v.
3a.63v.2a.63v.15a.63v.1a, 45/-. P.P. 3/
13. 230 v. primary, Sec. 3 X 6.3 v.3a.63v. I.5a,,
32/6. P.P. 2/6.
Many other types in stock.

As above specnﬁcatlon but not C core

200/250 v. primary, Sec. 330/0/330 v. 180 mA.
2 X 6.3v.2a.5v.3a,,42/6. PP 3
2.230/250 v primary. Sec. 2 X 350[0/350 v. 52 mA.
4 X 55v.30mA. 2 x Sv.CT. 3a,239/6 P.P. 3/~

AMERICAN MINE DETECTORS. Model SCR-
625C, Completely portable, battery operated and
complete with instructions. Can be used to detect
any hidden metals, Supplied in perfect condition.
£12/10/- each. P.P, 10/,

EDDYSTONE POWER UNITS. S441B, 200/250
watt A.C, input. OQutput 300 voits 200 m/a. and 12
volts 3 amps. Double chcke and condenser smoothed.
Uses 5U4 rectifier, Housed in compact grey metal
case, Supplied in perfect condition, 49/6. each. P.P.
7/6.

SOUND POWERED

TELEPHONES

This type requires no
batteries to operate
b and can be fitted in
moments. Uses hand
generator for calling,
giving an extremely
loud buzzing note, and
also a neon indicator.
ideal for field activities,
{actories, office, etc.
Only 45/- each. P.P. 4/6.

EX-NAVY

METER BARGAINS

50 microamp 24in. Pj. M.C. 49/6
100 microamp 24in. FM. M.C, 39/6
200 mfamps. 24in. FM, M.C, 9/6

| amp. RF. 2{in. Pj. T.C. 5/-
300 volt A.C. 2%in. FM, M.). 25/-

1.5 amp. AC/DC 2in. FM. M. 6/6
500/0/500 microamp 24in. FM., M.C. 25/-

20/0/20 amp. Lucas car cype 8/6
2ma. meter rectifiers, STC 5/6
MAINS VOLTAGE REGULATOR

TRANSFORMERS. Will give variable
output from 185 watts to 250 watts at maxi-
mum current of 25 amps. Supplied in good
condition. £15 each. P.P. 10/-.

UNISELECTOR SWITCHES. Standard
P.O. type. Double wipers, 25 positions.
4 bank, 35/-. 8 bank, 52/6. Postage I/,

CHEAP MAINS TRANSFORMERS.
Standard replacement type. Pri. 200/250 v.
Sec. 250/0/250 v. 80 mA. 6.3 v. 4a. tapped 4 v.
5v.2a. Tapped 4v. Brand new, 18/6, Ditto
350 v. 18/6. P.P. 16,

CHEAP P.M. SPEAKERS. All new and

unused. 3 ohm coils.

Plessey 2%in. 16/~ Elac. 1Gin. 27/6
Goodmans 34in. 17/6 Plessey 12in. 32/6
Elac 5in. 17/6 Elac 7 X 4in. 18/6
Elac 6{in. 176 Plessey 10X 6in 27/6
Elac 8in. 19/6 Std. O/P tr. 3/9

Po a'ge under £1 1/3 over 2/-,

MINJIATURE SLOW MOTION

<

DRIVES

Dia. 13in. Scale
0-100, for tin.
spindle, Com-

plete with locking
device. Brand new,
7/6. P.P. /- Large.
type available as
above 7/6.

VOLTAGE REGULATOR TRANS-
FORMER. Input 220 volts. Output variable
(romszoo to 240 volts 7.5 amps., 87/6 each.
P.P. 5/-.

A.C. MAINS POWER PACKS. Input
230 v. Output 250 v. 50 mA. 6.3 v, 2 a. fully
smoothed, 5Z4 rectifier. Housed in metal
box with other useful gear including, 2XEF50,
VR137, EAS50, and Y65. 32/6 each. P.P, 3/-,

4 SPEED REGORD
CHANGERS

Brand new B.S.R. 4 speed changers, UAS
£8/1

Brand {\ew COLLARQO RCS546, 4 speed

changers, £8/15/-. P.P. 3/6.

EDDYSTONE POWER UNITS. Input
200/250 volts A,C. Output 175 watts 60 m/a.
and 6.3 watts 3 amps. Fully smoothed, usas
5Z4 rectifier, Supplied in good condition,
32/6 each. P.P, 3/-

[ VALVE BARGAINS

50,000 valves in stock. Al new and

guaranteed. Many obsolete types. Send
for lists.

EF86, 12/6 EYSI 10/6 EF809/6
EL84 12/6 ECL8OG 11/ PX25 I5/6
ECC38I 9/- EZ8) 10/6 6)6 3/6
ECC82 9/~ 6SN7 5/11 YULLL 19
ECC83 9/~ EF37a 10/6 807 §/- etc.

'///4// P

(RADIO) LIMITED

Phone: GERRARD 8204/9155
SMITHEX LESQUARE

LONDON, W.C2

Cables:
34 LISLE STREET,
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TRANSFORMERS

HEAT TRANSFORMERS
6.3 volt, 1} amps.; brand new, 6/6. plus 1/- p.p.
SMALL MAINS TRANSFORMERS
Input 230 v. 50 cycles, output 250 v. 40 mA., 6.3 v. 1.5 a. Size
3.9in, X 2.4in. X 2in. Ideal for TV converters. Price 12/6
each, plus 1/- p.p.

HARGER 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.

BENDIX
COMMUNICATION
RECEIVER M.N.26C

A superb 12 valve receiver covering
150-1500 kefs in 3 bands, 150-325,
325-695, 695-1500 ke/s. LF. frequency

112.6 kcfs.
Valve line-up: 6K7 lst and 2nd R.F.
6L7 Muixer. 615 Oscillator.  6K7

I.F. Amplifier, 6B8 1st and 2nd Det.
and A.V.C. 6]J5 B.F.O. 6F6 Audio
Output. Also Radio Compass output
stage: 6N7 Compass Modulator. 6N7
Audio Oscillator. 6K7 Loop Amplifier,
6K7 Compass Qutput.

Power Supply 28 volt D.C. 1.6 amps
to internal Motor Generator, which
can be easily changed for 12 volt ] . X
Generator as unit was designed for both supplies (Details avax]abl'e).
THE PERFECT CAR RADIO. Size 15}%in. X 6in. For A.C. mains
operation supply required: 6.3 v. and 230 v. 100 mA. Circuit diagram
and connection chart free with each unit. Price £3/10/-, plus 10/-
carriage. 12 v. Dynamotors available (U.S.A.) at 30/- each.

DESYNN TYPE ANTENNA
or Beam position indication system

‘This comprises a transmitter unit and Indicator which will operate
on 12 or 24 volts D.C. and will indicate with instantaneous and smooth
pointer movement. The Transmitter is a specially designed potentio-
meter and will operate the Receiver on a simple three-wire system and
the receiver in this instance is calibrated in Gallons but dial could be
easily altered to indicate a 360 deg. sweep. Transmitter and Receiver
with full instructions. Price 12/6, plus 2/- p.p.

WATERPROOF PLUGS & SOCKETS

3-pin 5 amp., non-reversible. Suitable for caravan
and trailers, etc. 1/6 per pair, post paid.

STUD SWITCHES

20 segment 5/16in. studs, base 5in. square with
handle and housing. New and boxed, 5/- each.
plus 1/6 p.p.

MAINS CHANGING TRANSFORMER

(Admiralty Pattern}
130 v.
secondary with earthed screen
winding between. Totally enclosed
in 7in. X 6in. X 8in. black sieel case
with detachable lid exposing ter-
minal block and tapping link.
Secondary very  conservatively
rated at 0.44 amps. (core size
3 sq. in.), tested to 2,000 v. Weight
191b.  Price £1 each, including
packing and postage.

230/100-110-
Separate primary and

RECEIVER UNIT
Ex 1143A

Suitable for conversion to 2
metres or F.M. Wrotham trans-
missions. Valve line-up: (4)
EF50. (1) EL32. (2) EF39. (1)
EBC33. (1) EA50. Supplied with
circuit diagrams. Fully valved.
25/~ each, plus 3/- p.p.

There is always a fine selection of equipment at

AZIMUTH INDICATOR

Bendix Radio Compass

Azimuth indicator, for use with
D.F. loop on manual operation.
Flexible cable entries on both sides
of unit. Dial face calibrated in degrees
and adjustable for corrections. Small
dial lamps are fitted for night use and
unit is supplied with plug for input.
Size 6in. dia., 23in deep Grey crackle
finish Brand new and boxed. Price
15/-, plus 2/6 p.p.

ASTRO COMPASSES
New and Boxed £1 each, plus 3/~ postage and packing.

BENDIX INVERTER

Type 12123-1-A. 24 volt D.C. input. 115 volt 3 phase 400 cycle .5
amp. Size: 9in. long, 4in. dia., 6in. high including connector box and
voltage regulator. Price £4 each, plus 5/- p.p.

24 YOLT D.C. CONVERTERS

50 V. 50 cycles A/C 4 amps. Size 9in. long X 6in. diameter.
each plus 7/6 carriage.

STANDARDISE YOUR RIG!

With British-to-American, or American-to-British. Co-axial Adaptors,
plug or socket fitting. 1/6 each post paid.
Please state which type required

SMALL HEARING AID 3-VALVE AMPLIFIER

Containing crystal Microphone. 2-505AX, 1-507AX Valves.

is unit can be converted into a miniature receiver with aid of the
following components:—

Ferrite Rod 5/-. 250 pf Trimmer Condenser 1/6.

100 pf Condenser 6d. 2 megohm Resistor 4d. Balanced

Armature Earphone 3/6.
Voltage required is 30 to 45 Volts H.T. and 1.5 Volts L. T. Circuit
and conversion diagrams sent free with aach Amplifier. Price of
Unit, less outer case, £1. Components for conversion 10/6 extra,
or sold separately.

25/~

A.F. Amplifier. For audio frequency amplifier on sub-standard chassis
5in X 3in. X 3}in. R;C coupled, using 2-12SH7 and 1-12SJ7 valves,
and can be used for telephone intercommunication pre-amps etc. at
10/-, post paid.

Inspection Lamp. 2 pole S.B.C. Holder with 6ft spring loaded lead,
in case 3in. X 3in. X 4in. with on/eff Switch on front panel at /-, post

paid.

4 Aircraft Instruments for 10/- post paid

1. Speed of Sound (MACH) Meter. 1. Rate of Climb. 1. Air speed
Indicator. 1. Altimeter. The lot 10/- post paid.

Plastic Handles. 9in. long lin at centre tapered. In three attractive
pastel shades, i.e. Pink, Blue'and Grey. 2/6 pair, post paid.

Slow Motion Drive. With dial scaled 0-100 over 180 deg. 5 to 1 ratio.
Complete with lock and ceramic coupler. These have been removed from
T.U.5 Tuning Units, 5/-, post paid.

Solenoid C4C 12 v. D.C. gin. Travel. Quick and powerful action,
Size 2§i_nd. diameter 5in. long 7in. overall. Gun firing actuator. 7/6.
post paid.

Indicator Unit CPR-55ABB. Chassis containing 4 6AC7 and 3 6H6
valves. Tube holder and screen for 5 B.P.I. New less CR.T. 17/6,
plus 8/6 postage and packing.

Auto Selector Switch. 12 v. D.C. or manual operation 5 contact.
At present wired for 4 position. Housed in Watertight cast case, 10
way terminal block and cord grip cable entries. Price 3/-, plus 2/- postage
and packing.

Two 400 microamps Meter Movements. American Beam Approach
Indicator containing two separate movements, one 200-0-200 microamps
the other 400 microamps F.S.D. with shunt removed, two S.B.C.
Neon Holders. New and boxed 10/-, post paid.

110 Volt Motors. A.C./D.C. 1/30 h.p. 400 r.p.m. Size 4in. long, 2in.
wide, 24in, high. iin, spindle protruding lin. from either end. Diecast
body 230 w 60 watt bulb in series. Motor will run off 230 v. mains.
New condition, Pricé 15/-, plus 2/- postage and packing.

BC.461. Reel Control Boxes, containing 1 re-setable 3 figure counter
and drive. 1 Pilot lamp and bulb (red), 3 pole 3-way wafer switch, housed
in dlici:cast aluminium box 43in. X 3in. X 1in., 8/6, plus 2/- postage and
packing.

All these fine offers

PROOPS

Head Office: Telephone: LANgham 014}
Mail order enquiries: Telephone: EUSton 8812
Carriage prices quoted apply only to England and Wales.
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pROOPS BROS. LTD. — me Walk—-arowund SWJ

THE MOST SIGNIFICANT
RELEASE THIS YEAR-

The TS184 A/AP

Real 70 cm Test
Gear, brani new
in carrylng case
for only

£5.10.0

plus packing & carriage

v ; Portable precision for mobile
G hams, amateur T.V. telearchics,
(with acknowledgements to Free
Grid) and those Monitoring the latest U.H.F. allocations.
Resonant Cavity Wavemeter, calibrated 400-430 Mc/s. Tuning
stops adjustable to any 30 Mc/s band within 400-470 Mc/s coverage.
Calibrated scale rack and pinion drive piston input attenuator—and
alternative fixed coupling loop input provide facilities for use as signal
generator.
Plug-in * Telescopic Probe Antenna *’ 6]6 detector and monitor
amplifier, 2-600 ohm *phone jacks for modulated signals. Panel output ter-
minals for metering 6J6 output current. Power required: 6v at 300mA
and 30v at # mA. Circuit diagram and instructions for adjusting tuning
stops supplied.

Cireuit diagram and instructions for adjusting tuning stops supplied. Details
of suggested free oscillator to plug in front panel. Socket for signal generator
operation (or built-in oscillator for those who prefer) and comprehensive
circuit description ilable shortly; aut tically sent to every purchaser
as soon as ready.

TEST SET TS.61

10 CENTIMETRE ECHO BOX with 20-0-20 Microamp
Meter Indication. £7/10/~ each, carriage paid.

Spirit Levels. XL  Overall length 33in. Chromium Plated $in.
Hex. Metal Body. Beautifully made by well-known manufacturer. New
and boxed 3/6 each plus 6d. postage. Limited quantity.
Spirit Levels V.5 lin. long X #in., 2-hole fixing, ground base suitable
for Tripod and Camera work, etc. New and boxed 1/6 each post paid.
Lamp Bulbs 6.8 Volt. Miniature B.C., American manufacture.
Box of 10 3,6 post paid.
Crystal Microphone Inserts Suitable for conmection directly into
pick-up sockets of Radio or Gramophone Amplifier. No transformer
required. Very sensitive. Guaranteed. 4/6 each post paid.
Neon Lamps S.B.C. Mains voltage. 1/9 each post paid.
Neon Lamps. M.B.C. 100 volt. 1/6 each post paid.
Colour Filters 4}in. dia. 4 colours: Amber, Red, Green and Purple,
These filters have three equidistant .cl(iips. and should be suitable for
Photographic Safelights, etc. Supplied in fibre carrying case. Price
3/6 post paid. X
Meters (Oil Temperature Indir:ator%\.I 2%in, sq. Panel mounting.
Ba.séc movement 1 mA. or better. ew and boxed. 5/~ each post
aid.
11)2 Volt Horns. American manufacture, used condition, but in working
orc‘i:g. 5in. dia. with fixing plate. Price 5/- each plus 2/- postage and
acking
.29 Marconi Communication Receiver  15-560 Kcfs, 4 Bands,
mains AC/DC internal power supﬁ!g Brand new and fully valved.
£7/10/- plus 10/- postage and packing. Limited quantity.
Ground Position Indicators This unit contains beautifully made
gears Three *“ M ” motors, 24 v D.C. motor, switches, lamps, lenses,
drives, bearings, variable ball and plate assembly Perfect for the
model maker. Price 30/~ plus 7/6 carriage.
Control Box BC.938A Seven push buttons, miniature toggle switch,
3-position cam operated switch, two jack sockets. American, brand
new and boxed. Size 4 X 3 x 3in. 7/6 post paid.
70 C.M. Antenna system uséd with APS-13. New and boxed. 3/6
post paid.
Heliograph Mirrors. Two 5in. dia. mirrors. One duplex, one sig-
nalling. Packed in metal transit case. 3/6 post paid.
Reflector in bakelite case. Fitted with small bayonet cap holder, Size
5in. dia. X 3in. deep, 2/6 post paid.
- S R SR S R W I S SEN G S S S D S o

are on display at
DEPT.

BROS 1w

52 TOTTENHAM COURT ROAD, LONDON, W.I.
Shop hours 9 a,m. to 6 p.m.—Thurs.: 9a,m. to | p.m.
OPEN ALL DAY SATURDAY-

GYRO UNIT AND [NVERTER

Inverter: 12 volt D.C. input, 3 phase 190 cycle output. (These in-
verters can be used successfully as 12 v. Motors for Models.)
Gyro Unit: operates on 3 phase output from Inverter. Peak speed
11,400 r.p.m. Caged. Precision made equipment.

These units are ideal for experimenting and demonstration purposes.
Size: Inverter 4 X 3 x 3in.; Gyro 4in. dia. incl. cage. Price 12/6 per
pair, plus 3/- p.p.

T2, AN/APN.1 TRANSDUCER

L This Unit consists of Magnet and Coil which
is attached to an aluminium diaphragm sus-
pended freely and perforated to prevent air
damping. 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.” Price 7/6 p.p.

0SCILLOSCOPE
UNIT

With ‘internal 12v.
Vibrator Power
Pack

Suitable for Modulator Indicator
or conrversion to Oscilloscope unit,
Containing V.C.R. 139 A.

2-VR.56, 1-VR.54, 2-EF 50. Size
1ft. 6in. X 9%in, X 8in. Price £3,
plus 10/- carriage.  Circuit diagram supplied.

SELENIUM RECTIFIERS
300 volt 60 mA. 4/~ each post paid.

1.N.2ILA. CRYSTALS
New and Boxed 1/6 each, post paid.

R.F. UNITS
RF.25 9/6 each. RF.26 25/- plus 3/- postage and packing.

ABSORPTION WAVEMETER

Easily converted to 2 metres or 70
cm. In Copper-plated metal case
31X 41 %54n. with dial calibrated
0-100 and 80 v. Neon tube. Coverage
approx. 190-210 Mc/s. New 6/6
each, post paid.

COMPRESSOR AND VACUUM PUMP

(Edwards Type 4) A beautifully constructed pump, coupled
with a 24 v. D C. Motor mounted on rigid steel base, cover and
complete with hose coupling Vacuum 10 ¢cm, mercury, Pressure
10lb per sq. in. 2.6 cu. ft. per min. Unit in case size: 16in. X 7in.
X 8in. New and boxed £4, plus 10/- postage and packing.

‘S’ BAND PRECISION WAVEMETER

2,900 to 3,150 Mc/s. TEST SET o
288 A.M. Ref. 10SB/6161.

Comprising exceptionally rugged
silver-plated Wavemeter Type 1665;
resiliently mounted and directly
tuned by 1%in. dia. calibrated micro-
meter with 6iin. thimble scale.
Temperature correction for micro-
meter attached. Resonance indi-
cated on 100 microamp meter.
Equally suitable for laboratory
using milliwatt power ot, with loose
coupling, for high powers. UR21
connecting cable and coupling
probe supplied.  Brand new in
robust moisture-proof case with
jacking-off screws and tool. Price
£15, plus £1 packing and carriage.

T i ok
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RECTANGULAR T.V. TUBES

used with 12 MONTHS' GUARANTEE
14” £5-10-0

177 £7-10-0
6 months” full re-
placement, 6 months'
progressive, Made
possible by the high
quality of our tubes,
Ins., carr, 15/6.

SPECIAL OFFER

OF l4in.—I5in.—
16in. T.V. TUBES at
£5. CONVERT

YOUR 9in.—I10in.
—|2in. to the above
sizes, Details of how to ' Do-it-Yourself '’ in
our FREE catalogue.

12in. T.V. TUBES £6. Guaranteed. 15/6 Ins.,
carr, on all tubes.

ELECTROSTATIC T.V. TUBES

All at 10/- each. 89, 4in.—09D, 44in.—E4205/8/7,

23in.—E4103/B/4, 14in,.—DG7-5, 23in—
VCRI31, {13in. Not guaranteed free from
defects, Removed from working sets, lIns,,
corre, 5/-.

EXTENSION SPEAKERS. 29/9
In beautiful T,

polished cab- [EBE———s = =

inet. Complete
fitted with 8in_
P.M, speaker,
'W.B." or
* Goodmans ”’
of the highest
quality.

Standard&
matching
to any re-

ceiver, 2-5 ohms. Flex and switch included-
Unrepeatable at this price. Money back guaran-
tee if not completely satisfied. Ins., carr. 3/6.
8in. P.M. SPEAKERS. 8/9. Let the lady of the
house listen to that T.V. or radio programme,
At this price you can have one in every room.
Complete with O.P, trans. 10/-. P. & P. 2/9.
SPEAKERS. 12/9. Goodmans or Elac. High
quality 8in, P.M. Money back guaranteed.
With O.P. trans., 14/-. P, & P, 2/9.

ARGOSY PUSH-PULL RADIO-

ELECTRIC CONVECTOR
HEATER. 99/6

Cheaper than paraffin,
Hotter, no smelis, AC/
DC. Switched for | or 2
kilowatts. Illuminated
grille. Ins., carr. 10/6.

ELECTRIC FIRES.

17/6. Hammered finish. |
200/250 volt 750 watts. -
P. & P. 3/6.

ELECTRIC FIRES 29/6.
Pencil element with re-
flector and carrying han-
die. Beautiful finish.
A/mazing heat. | kilowatt. 200/250 volt. P. & P.
3/6.

SELF FEED SOLDERING. 29/6

6-12 volt, 100-125
volt. Made for the
American market,
Car battery or
mains. Export
quality. Complete
in light carrying
case, Reel of
solder and spare
parts, P. & P, 2/9.
A few of the above in 6-12 volt, 200-240 volt,
45/-.

T.V. CHASSIS TO CLEAR, 59/6

Complete chassis by famous manufacturer. R.F.
EHT unit included. Drawing 2/6 or FREE with
order Chassis in 3 separate units (Power,
slvision, time base interconnected). These
chassis can easily be fitted into existing console
cabinets, Less valves and tube, Channels 1-2,
3.5, Easily converted to 1.T.A. Ins,, carr. 10/6,

TERMS AVAILABLE

17" T.V. CHASSIS. £19.19.6

Latest improved circuits. Higher E.H.T.
(brilliant picture). Improved sensitivity (for
greater range). Chassis easily adapted to any
cabinet. As supplied to many well known

A.C./D.C. MIDGET RADIO. 99/6

5 valve (octal) s/het, 3 w/band receiver,
Gram,,

4 knob control.
order. Set of knobs 2/-. Chassis 12 x 6 x 7§in.
Ins., carr, 4/6,

SUCCESS

RADIOS. TUBES.
SPEAKERS.

Your response to our last month’s advert in this
magazine has given our staff great satisfaction.
They send their thanks, and hope that with your
increased demands they will continue to give
SATISFACTORY SERVICE.

T.Vs.

knobs.
Switched for
gram, In
attractive
brown plas-
tic cabinet.

IS x 74 x 9in. Ins., carr. 4/6.

79/6

HOME RADIO.

A.C.
In wooden cabinet,
18% x 114 x B4in, Ins,, carr. 7/6,

RADIOGRAM CHASSIS. 39/9

3 wjband and gram, s/het, 5 valve (octal).
Ideal for table gram,, giving high quality output,

P.U. sockets,

8in. P.M. speaker, 7/9 with

MAINS TRANSFORMERS

350-0-350 v. 80 m.a. 4 v., 4 v. heaters.

Rental and Hire Cos. 17in. RECTANGULAR | 900550 ' prim.” . 0 77 3/9

tube on adapted chassis. All channels. Valve | 3566350 v 80 m.a. 4 v., 12 v. heaters
line up (5 valves) 65N7, 6V6, EY5I, two 8D2s. | 900950\ prim. ....... e 29
- n 280-0-280 v. 80 m.a. 6 v. 2 2, 4 v. 2 a.,
I7 T_V, 4v. 22a.200-250 v prim. Drop through,
half shrouded ...............coi 5/9
CHASSIS (All above 2/3 post.)
425-0-425 v. S v. at 6 a., 63 v, at 12 a,,
6.3v.at 6a. 200-250 v. screened primary.
(P. & P.2/6) .cinriiiiiiiiiiiiieans 17/6
0-200-25(%\/.;%at?;'?t)ransiormer. 4v.at2f
8 valve, uses 2-EL42, 2-EBF80, ECH81, EBC4I, _am?. 8 B el erele e e s 2 8/9
EZ80, EM34. Latest models. 3 wave band and ) PR g sformer. 12v.at g

gram, Switched. Over 10 watts output. Full
tone range. 4 knob control. Size 12in, x 73in, x
7+tin. Less valves. Ins., carr, 5/6.

SIMULATOR l
UNITS. 29/6

Complete with valves. Tele-~
scopic aerial. Instruction book-
let FREE with each order.
Ideal for Walkie-Talkie conver-

sion. Test set 172A. Ex-W.D.
P. & P, 4/6. B
HEADPHONES. 1/9
Single earphone and headband. C-LR. Ideal
for crystal sets, radio, etc.

extension on
&P, 1/3.

TELEPHONE SETS. 7/9

Ex-W.D. Wireless

remote control
unit. E.MK.11.
New cendition.

Morse tapper,
switched, jack
plugs ete,, less
phone. P. & P. 3/6.
R.F. EHT COIL. 30/-. 6-10 kV, Drawing and
data FREE with each order. Post Free.

Others 6L18, EL38, seven 6FI. TURRET TUNER
850/- extra. 12 months’ guarantee on tube, 3
months’ on chassis, valvesand speaker. Complete
and working on any channel |—5. Less valves,
With 5 valves, £21/19/6. With all valves £25/19/6.
Ins,, Carr, 25/~ (incl. tube). State B.B.C. channel
(and I.T.A. channel if Turret required).

14" T.V. CHASSIS, TUBE,
SPEAKER. £13/19/6

As above with l4in. round tube. Less valves,
Guaranteed 3 months. With 5 valves, £15/19/6.
With all valves, £19/19/6. TURRET TUNER
50/~ extra. Ins., carr, 25/« incl. tube.

CO-AX. CABLE. 6d. yard, Good quality.
Cut to any length, Post on 20 yds. 1/6. 45/-
per 100 yards. Post 3/6.

T.V. MASKS. 3/9. New (2in, white rubber.
Post 1/3.
/9.

T.V. MASKS.
rubber. Post 1/3.

RECTIFIERS. 2/9. 250 volt, 100 mA. Full or
half wave. Salvage guaranteed. Post 1/3.
COIL PACK SETS. 3/9. This bargain includes
3 band coil pack, pair 465 |.F.s and std. 2 gang
condenser. Printed dial. Post 2/{3.
INSULATING TAPE. /6. 75fc. x ;in. wide.
Finest quality. Large roll in sealed metal
container, P. & P. 9d. (post on 6 tins 2/-).

Soiled, require washing,

O.P. TRANSFORMERS,
2-5 ohms. Post I/-. 20 for £1. P, & P. on 20, 5/6.

cheap price. P. & P. 2/9.

1/3. Standard size

CANDELABRUM. 19/9

3 Light Lounge Fitting, with flex and lamp
holders and 3 shades in glass or plastic. Special
purchase makes us able to sell at this very

Boxed VALVES 3 months’ guarantes
185 4/9|77 3/9|ECH42 8,9|PEN4612'8
6AM6 7/9|210LF 3/9|EF4l §/9|PEN2203/9
6H6M 1/9 210VPT 3/9|EF50 2/9\PP225 3/9
6N7GT 4/9(7193  3/9|EL32 6/9{RL37 1/9
6BSG  8/9|AR6  1/9| KTWS1 §/9|VR21 1/9
6367 8/9|CV188 3/9(L410  1/9{ VW48 Od.
8D2  3/9|EB34 1/9|LP220 1/9 EF37 4/9
12BE6 @/9|ECC81 8/9/ML4  1/9]|EF37A 4/9

Send for FREE CATALOGUE
Liverpool Street to Manor
Park Stn. — [0 mins.

DUKE & GO.

621/3, ROMFORD ROAD,
MANOR PARK, LONDON, E.12

ILF. 6001-3 (Note new Phone Nos.).
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Best B

MARCONI

% Frequency range 100 Kc/s-200 Mc/s.

Y Accuracy plus or minus .5 decibel.

Y% Determines noise factor of AM AND FM receivers.
% Noise output ranges 0-5, 0-10, 0-15, and 0-30.

% Directly calibrated 3in. m/coil meter.

Y% Output impedance 71 ohms nominal.

% Fully stabilised HT supply.
% For A.C. mains operation, 200-250

Y Size 154 x |1 x 8%in. deep. Weight 28 Ib.

% Finished in grey enamei and chrome.

Y Brand new, unused, and in original boxes.

v Complete with mains socket, co-ax plug, and lead.

price — onLY £25.

TRANSFORMER BARGAINS
Input 0-230/250 v. Output 240-0-240 v.,
1.5 amps RMS, 5 v. 1.75 amps, and 5 v, 12,5
amps. 7 x 74 x 104in, high. Wt. 50 |b.
Potted, oil-filled, by Gresham. Gives 2.1 amp,
D.C. when rectlfeu OR, as ISOLATING
TRANSFORMER, to obtain two 240 v. 360 w.
lines. Brand new. £3/10/.. Carr. 10/-.
tnput 0-110/120-200/250 v. OQutput 275-0-
275 v. 100 mA_, 6.5 v. 7 amps, 5 v. 3 amps
(Govt. ratings), 4 x 43 x 4in. high. Upright
Postage 2/6.

mounting, Brand new, 32/6.
U.S.A. potted type. input 210/220/230 v
S secondaries, 7.5 v, 4 a,, 7.5 v, 4 a,, 7.5 v.

8 a, and 2.5 v. 5 a. ALL centre tapped, and
6.3 v. 4 a, These can be connected to give
many useful voltages up to 3! v. 4 a. Size
6in. x 5in. x 4in. Wt 16 Ib. price 35/~

HEAVY DUTY SLIDER RESISTORS.
0.4 ohm, 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 ohm
DP C/O (double-contacts). 1% x § x fin.

coil.
7/6.

OUTPUT POWER METERS. Ex-W.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 milliwatts,
and 0-5 watts, Also scaled in dB, 3iin.
M/C meter. In oak case, 10%in. x 8in. x
54in. In good condition, Tested. £I5.

INSULATION TESTERS by Record
Electric. 0-50 Megohms. Test voltage 500.
in perfect working order, Complete in
leather carrying case. £9/19/6.

AVO VALVE TESTERS. Roller panel
type, with cut-out. New purchase enables
us to offer these in very good condition, in
transit case and full working order for
ONLY £7/19/6 carriage paid.

JACK BOXES. A small metal box fitted
with 9 miniature insulated Igranic jack sockets.
Brand new. SNIP, [2/6.

HEAVY DUTY BLOWERS. For 200-250 v.
A.C./D.C. mains, 300 watts. With 14 inch
diam, twin ‘" V " shape outlets. 2 lengths of

hose. 4 spare filters and brushes. Suitable
for industrial use, forges, etc. Brand new,
£4/19/6.

VIBRATOR PACKS. Input 6 v. D.C,, Output
approx, 100 v. D,C. at 30 m/Amps, fully
smoothed and R.F, filtered. Size 6 x5 x 2in.
Fitted with Mallory 629C vibrator. Brand
new. Boxed. 12/6.

MOTOR ALTERNATORS. Inpur 80 volt

D.C. at i6 amps. Output 80 volt A.C.
2,000 cfs, at 8 amps (650 V,A.). Built-in
voltage regulator. Brand new. Crated.

79/6. Carriage 15/-.

METAL RECTIFIERS. 250 volt, 100 m/A
5/-. 230 volt, 60 m/A 3/6. Many other types.

NOISE GENERATORS
Type TF 987/1.

WIRELESS WORLD 167

uy at PBritain’s

v., 45-65¢fs.

RIO9A RECEIVERS. 8 valve superhet
using 5 x ARPI2's and 3 x ARS8’s covering

METER  BARGAINS

BANGE = - P %le Mc/s. Contains vibrater pack and
n, speake d t fi
50 Microamp. D.C. M/C 24in.  Fiush circ., scaled 0-100' 59/6 b;::ery pecaons:mannonopliraa:\s S. ro:oussedvollr:
100 Microamp. D.C. M/C 2}in.  Flush ciro., scaled 0-1,500 39/ ) e 13 % 12 % iR
500 Microamp. D.C. M/C 2in.  Flush circular 17)6jjmetalicase HAx 2t ilin. [Completanwich
500-0-500 Micro- D.C. M/C 2§in. Flush circular, scaled 100- valves and circuit. Very good condition.
. '.clul;lp S — 0-100 V. 25/- | Tested. £4/7/6, carr. pd.
Milliamp. .C. M, 2in: Flush square, Fe/NFe 22/8
150 Milliamp.  D.C. M/C 2in, Flush sqnare E1 SCR522 TRANSM_ITTER/RECEIVERS.
200 Milliamp. D.C. M/C 2}in. Flush circular 10/6 | 100-150 Mc/s. Comprises BC§24A rec,, and
1 Amp. Thermo-couple  2Hn.  Projecting circular /9| BC625 trans, All complete with valves, and
goA(‘)m:x‘:) Aghmogogp{?" g“m. I;‘luizhc:;.cumre . g/g in first-class condition. BC624A, less relay,
-0- D. .C, A n. 70| car type /-
5030 DO ol o B 39/6. With relay, 49/6. BC625, 49/6

/1 24in. 3]
METER RECTIFIERS. Full wwe bridge. Brand new, Salford 1/mA.

B L, TR o RT37/PPN2 BEACON TRANSMIT-

TER-RECEIVER. 214-234 Mc¢/s. Size 13in,

x 10in. x 5in. Contains 5 3A5, 3 1S5, | {R5

and 2 2 v, synchronous vibrators. Operates
from 2 v. accumulator via 2 built-in vibra-
packs. Complete with telescopic mast
antenna system (94ft.), lightweight head-
phones, Technical Manual, super quality
carrying haversack, cords, co-ax cables,
plugs, ete. Total wt, 28 Ib, BRAND NEW,
boxed. American equipment, 72/6.

WIRELESS SET No. 19, Mk. 2.

Two transmitter-receivers and an intercom. amplifier in
one case, ‘' A '’ set covers 2-8 Mc/s R/T and CW, and “B "'
set 240 Mc/s R/T only, Complete with dynamotor for 12
v. D.C. operation, 6 K7G, 2 6K8G, 2 6V6G, 6B8G, 807,
EF50, EB34, and 500 microamp check and tuning meter.
S.A.E. full specification. Technical data supplied. Made in
U.S.A. First-class conditicn. AIR TESTED £5/10/- plus 15/-
carr. and pkg. Or less dynamotor, £4/19/6.

PYE 45 Mc/s. IF STRIPS. Complete with

7 valves and CIRCUIT, New. ONLY 39/6.
RF UNITS. ALL BRAND NEW AND
BOXED. RF24 7/6, RF26 25/-. Post 2/6,

Two-Way MORSE TRAINING SETS,
WIT Mk, 3. Consists of 2 valve oscillators
(ARP12's) (one with pitch control), for | or
2 operators. Has provision for creating
‘“ atmospherics.”  In polished oak case
124in. x 10in. x 8in., wt. 16 Ib. Complete
with valves leads, 2 keys, 7-way terminal
board, circuit and instructions, but less
batteries and phones, 1{deal for Cadets,
Scouts, ete. SNIP, 19/6, carr. 7/6.

VARIAC TRANSFORMERS (Zenith).
200-230 v. input. OQutput voltage variable
from 200-250 v. at 8 amps, Wt, |41b, Brand
New 87/6. Carr 5/-.
MAINS DIMMERS. 300 ohms, | amp,
| 300 watts, twin ceramic formers, 15/-

FIELD TELEPHONES. Army type D,
Mk. 5. {deal for building
Complete with

RCA AMPLIFIER MI-11220.
5U4G, Output 12 watts at 5, 7.5,
190-250 v, A.C. mains. In umber-grey crackled case,
Brand new, boxed, less valves, £9/19/6. sites, farms, workshops, etc.

Employs 2 6L6G, 4 617,

15, or 600 ohms, For

17 x {1 Buzzer cailing,

)él?'érl.‘llt s\:l\gphi% IbSet of new valves, 59/6 Converted for use handset and batteries. Tested, 39/6 each.
with pick-up or microphone, with tone control, £2 extra. CRYSTALS. 200 Ke/s American GEC, 10/-
Spare O/P transformer for above, with NFB tertiary winding, €ach. 100 Ke/s RCA bars, 19/6 each,

BRAND NEW, 27/6,

including ampliﬁer PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
SHCUIL A0 T

HIGH VOLTAGE
POWER UNITS
Input 200-250 v. A.C.
mains, Qutput {200v.

CHARLES BRITAIN (Radio) Ltd.

UPPER SAINT MARTIN'S LANE,

D.C., 200 milliamps.
Fally  smoothed, LONDON, W.C.2. TEMple Bar 0545
Fs?fall-, Efucs“"e.;j: One minute from Leicester Square Station (up Cranbourn Street)

carriage. Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Op:2n all Saturday
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COMMERCIAL TELEVISION
CONVERTER

SUITABLE ANY T.V.
using lower side band
NO ALTERATIO NS TO SET
Complete with built-in power supply, 230-250 v. A.C.
mains. Case 5jin. long, 3iin. wide, 4kin. "high.
Incorporating gain control and band switch.
£3/1 9/ Plus Post & Packing 2/6. HIRE
PURCHASE TERMS AVAILABLE.
3 element folded dipole I.T.A. loft AERIAL, 15/-.
P. & P. 2/ Co-ax. cable 8d. yurd.

Iliustrated with cover removed,

Coverage 120 Kec/a.-230
Kefs., 300 Kc/s-900 Kc/s.,
900 Ke/s.-2.76 Me/s.,
2.75 Mc/s.-8.5 Me/s, 8
Mec/fe.-28 Mc/fs., 168 Mc/s.-56
Mefs., 24 Mcls -84 Mcls
Metal case 10in.x 6%
44in. Bize of scale, 6} ><
8%in. 2 valves and rectifler.
AC. mains 230-250 v.
Internal modulation of
400 ¢.p.s. to a depth of 30
per cent., modulated or
unmodulated R.F., output
continuously variable 100
milli-volts, C.W, and mod-
switch, variable A.F. output
and moving coil output
meter. Grey hammer finish
case and white panel.
Accuracy p'us or minus 2%

£4/19/6
or 24/- deposit

and 3 monthly payments
25/-. P. & P. 4/6 extra.

SIGNAL &

Coverage 7.6 Me/s.-210
Mc/s. in five bands, all on
tundamentals, slow motion
tuning, audio output, 8
vertical and herizontal
bars, logging scale. In grev
hammer finished case with
carrying handle. Accuracy
+ 19%. A.C. mains 200-
250 v.,

£6/19/6

P &/ P. 5//6.

Or £2 deposit, P. & P. 5/€
and 4 monthly payments of
27/6.

sy PORTABLE AMPLIFIER

Approx. size 63 X2} Incorporating 2 valves, contact-cooled metal rectifier, bass and
treble lift controls and double wound mains transformer 39 6 Plus P. & P.
23022 5 01y Jrr S T A P / 3/6.

57 P.M. SPEAKER AND O“.P. TRANSFORMER

if purchased with the above 18/6. Plus P. & P. 1/6.

SIGNAL GENERATOR

COLLARO auromame

Mode! 456. A.C. Malus 200/250v. Turnover crystal head. Rrand new. £8 1 9 ﬁ
E'ully guaranteed. (Suitable for use with above amptlifier} P. & P. 5/-.

AC/DC MULTI-METER KIT

Comprising 2in. moving coil meter, scale calibrated In A.C./D.C.
volts, ohms and miliamps. Voltage range A.C./D.C. 0-10.
0-100 and 0-500. Miliamps 0-10, 0-100; cams 0-10,000.
Front panel, range switch, wire wonnd pot (for ohms
zero setting), two toggle switches, resistors and meter
rectifier.

Cl.unnmomp‘tgl't'e i:lscaﬂe. = 19/6 P. & P.1/6,

Point to polnt wiring diagram 1/-, free with kit.

4 VALVE ALL-DRY SUPERHET
PORTABLE KIT

incorporating ferrite rod aerial
Medium and long waves. In grey leatherette
Valve line up IT4, IRS,
1S5, 3v4. Complete kit of parts (less batteries)

£5/1 9/6 Plus 3/6 Posc and Packing.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON, W.3
GOODS NOT DISPATCHED OUTSIDE U.K.

Size 9in. x 7in. x 6in,

oy

Carr. and ins

MULLARD
i QUALITY AMPLIFIER

An ideal companion unit to the JASON
Tuner.
Amplifier giving Hi-Fi qual
able cost. .
line up: EF86, EL84, EZ80.
and LT available for Tuner Unit addition.

Variable treble cut and bass boost controls,
sensitivity 100
Frequency response - or — 1db, 40 ¢ofs
to 25 k

Con}plete amplifier wired and ulted w:th
quality
Mullard speclﬂtaaltsx?n (less speaker) £8 . 8 . o

«g__3"

A really first-class 3-valve 3-watt
i ity at a reason-
Mullard’s latest circuit. Valve
Extra HT

MV for 3-watt outpui.

lised ontput

F.M. TUNER-UNIT (87 mec/s—105 mo/s}
by Jason. As described in Radlo Construe-
tor. Designer Approved Kit of parts to
build this modern highly successfui unit,
drilled chassis and superior type dial as
illustrated, coils, cans and all quality
components, ete., for only 5 Gns., post free.
Ret of 4 spec. EF91 or equiv. valves 30/-,
post free. I[llustrated handbook with full
details, 2/-, post free. Free with Kit.
48-hr.Alignment Service,7/8 and 2/- p.& p.

ELECTROLYTICS ALL TYPES NEW STOCK
TUBULAR CAN TYPES

25/26 v.,60/12 v.1/9 | Bigasoy. - 48
50/50 v. 4/500 v. 2/~ 16/450 v.

100/250v. .. 1/9
8/450v. .... 2/3
8/500v. .... 2/9

8+8/500v. .. 4/6

/350 v.
60 +250/875 v. 12/6
84 +120/275 v. 11/6
100 200/275v.12/6
32 4 32/450 100/270v. .. 6/6

MIDGET TRANSISTOR TYPES. 2uF. 4uF,
SuF, 8V, 3/9; 6uF, 10uF, 16uF 3V, 3/0;
S2uF 13V, 3/9

CONDENSERS.—Mica, lever Mica. -All pref.
valaes, 3 pf. to 1,000. pf. 6d. each. Ditfo
ceramios 9d. each. Tubulars, 450 v. Hunts
and T.C.C. .001 mid.-.01 and .1/350 v..
gd. each. .02-1/500 v., 1/- each, .25 Hunts,
1/6. 6 Hunts, 1/9. .001fm!d. 8kv. 5/6.
001 mid. 20kv. 9/6.

¢LOSE TOLERANCE CONDENSERS S/Mica.

10% Type, 5 pf.—500 pf., each 1/-; 600 pf.—

5,000 pt., each 1/3.

l% ’l‘ype. 1.5 pf.—50 pf. (Tol. 1 pt.), 1/9;
200 pf.. each 1f9; 575 pf.—5,000 pf.,

each 2/-.

RESISTORS.—Pref. values 10 obms 10 meg-
ohms.

SPEAKER FRET.—Expanded Bronze
anodised metal 8 x 8in., 2/3; 12 x 8in., 3/-;
12x12in., 4/3; 12x16in.. 6/-: 24 x 12in.
8/6, ete. Any preferred size eut.

-1 TYGAN FRET (Murphy pattern) 12in.x

12in., 2/-; 12 % 18in.,3/-; 12 x 24in., 4/-, etc

NEW ALL
BOXED VALVES GUARANTEED
1R5,1T47/6 | BABC80 9/6 | EZS0  8/6
186,184 7/ | EBO1  @/8 | MUl4 9/6
84, 3V4 8/- | EBCS3 8/@ | PCC84 10/6
74 /6 | EBC41 10/6 | PCF80 10/6
6AT6 8/ | ECC84 12/6 | PCF82 10/6
6K7 /6 | ECF80 12/6 | PCL83 12/8
6K8 /6 | ECF82 19/6 | PL81 11/6
68Q7 6 | ECH4210/6 | P: 10/-
68N7  8/8 | ECH8110/8 | PL83 i1/6
6V6  7/@ | ECL80 10/6 | PY80 9/
6X4  7/6 | EF41 10/6 | PYS1 9/6
6X5  7/6 | EF80 10/ 82  8/6
7C5 9/- | EF86 12/6 | U22 8/6
Darss BE | BMS5 1116 | vous 100
B UCH4210/6
DF96 /- | EL41
DEW o | ra 198 | ura 10~
DL98  @/- | EXS1 UL4l 10/8
35L6 10/6 | EZ40 8/6 | UY4l 8/6

SPECIAL PRICE PER SET

1R5, 1T4, 185, 184, or 384, or 8V4 27/8
DK96, DFg8, DAFQG DL98 35/~
6KS8, 6K7, 6Q7 8V8, 5Z4 or 6X5.. 36/
TRANSISTORS. Mirs. surplus PNP Junc-
tion type. Andio Type, 800 ke/s 250mW,
9/6: R.F. and L.O. Mixer Type, 2.5 Mc/s,
19/6. All tested und guavanteed.

Vol.Controls

CARBON
20% Type. § w., 3d.;
t w., 5d; 1w, 6d;

w., 9d.
10% Type, t w.. 9d.;
5% Tyve, § w., 1/
1% Hi-Stab. 4 w. 2/~

Pre-8et Min, T.V.
Type Knurled Slot-
ted Knob. All
values 25 ohms to
30 K., 3/-ea. 50 K.,
44-~. Ditto, Carbon
Track 50 K. to
2 Meg., /-

SENTERCEL RECTIFIERS.

Fly-Back Voltages.

WIRE-WOUND
B w. | 26 ohms—1/3
10 w. ~10,000 1/g
15 w. ohms 2/
5w }15.000— 1/9
33,000
10 w. ohms  2/3
3w. LAB. COLVERN,
Eto.8tandard Size Pots
2}in, Spindle. High
Grade. Al Values.
100 ohms to 50 K.,
5/6; 100 K. 8/6.
W/W EXT. SPEAKER
CONTROL, 10 0 3/-

EH.T. Type,
K3/25 2 kV.,, 5/-; K3/40

3.2kV,, /9; K3/45 3.6 kV., 73 K3/50 4kV.,

Log. ratios, 10,000
ohms-—-2 Megohms.
Loug spindles. 1 yr.
guarantee. Midget
Ediswan type.

No. Bw., 3/-; 8. P.
Bw,, 4/-; D.P, 8w,
4/9. Linear Ratlo,
10,000 ohms—2 Meg-
ohms. Less switch,
3/- each. Coax plugs
1/2. Coax sockets,
1/-. Couplers 1/3.
Outlet boxes, 4/8.

80,55m COAX

S8TANDARD  iin,
diam,, Polythene
insulated. GRADE
“A” ONLY.

8d. yd.
SPECTAL— Semi-air
spaced  polythene.

80 ohm Coax iin.
diam Staudard core.

50%. " 9d. yd
IDEAL BAND 2/3.

TRIMMERS, Ceramic, 4 pf.—70 pf., 9d.;
100 pt., 150 pi.,, 1/3; 250 pt., 1/6; 600 pf.,
1/9. PHILIPS Beehwu Type—2 to 8 pf.

or 3 to 30 pt., L/- eac

LOUDSPEAKER.—PM.

3 obm., 2§

Elac., 17/6; 3iin, Goodmans, 18/6; 5in.

7/9: K3/100 8 'kV. 13/6, etei MAINS
TYPES.—RM1 125 v. 60 mA., 4/0; RM2
126 v. 100 mA.; 5/ RM3 125 v. 120 mA.,
7/6: RM4 250 v. 250 mA., 16/~; RM4B type
270 mA., 17/6.

R. and A. 16/6; 6in. Celes., 18/6; 7 X 4in.
Goodmans Elliptical 18/8; 8in. Elac., 20/~
10in. R. and A., 25/-; 10in. WB-HF1012,
99/9; 12in. Plessey 15 ohm with 6 x4in.
Tweeter and Cross Over Filter, 97/6.

TRS RADIO COMPONENT SPEGIALISTS

70 BRIGSTGCKRD. , THURNTON HEATH, SURREY

Phone: THO 2188.
Wed. Open all day Saturday.
HEATH STATION.

Hours 9 a.m.—6 p.m., | p.
By THORNTON

TRANSFORMER & COIL/WINDING CAPACITY
AVAILABLE FOR PROTOTYPES & SMALL RUNS.

Terms: C.WO, or C.0.D. Kinuly make chsques, P.O.s, ete., payable to T.R.9. Post ani
Packing up to $1b 7d., b, 1/1, 3ib. 1/8, 5lb, 2/-, 101b. 2/9. Bargain Lists. 3.
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Hours of Business:
9-6 Weekdays
9-1 Saturday

15, LITTLE NEWPORT STREET, LONDON, W.C.2.

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.

SO-WATT EX-GOVT. AMPLIFIER. Type
Il with 4-KT66/s in paralleled push-pull,
Standard 200-250 v, A.C. input. Output
imped. 600 ohms Line, High imp. gram. and
mike input. Bass boost control fitted.
Quality amplifier housed in strong metal
case, ready for use, Terrific performance,
£28, carriage paid.

BAKER SELHURST [2in, P.M. |5 ohms.
I5 watts loudspeakers, 30-14,000 c.p.s.
Brand new, £4/10.

MINE DETECTOR No. 4. Complete in
carrying case with all accessories, Good
working order, £8.19.6, Carr. Paid.
RE-ENTRANT LOUD-HAILERS. Heavy
duty 20 watts all-metal. 5 ohms, Dia-
meter 18in,, length 12in. (approx.). By
Parmeko, £6/10/-, carr. 10/-.

ROTARY CONVERTERS. 24 v. D.C, to
230 v. A.C. 50 cycles, 100 watts. Fully
tested, £4/12/6, carr. 7/6.

SELENIUM METAL RECTIFIERS.

FULL BRIDGE
6orl2v. bamp. 7/6 24v.lamp ... 13/6
12v.2amp. ...... 10/~ 24v.2amp.... 20/~
12v 24 amp. . 15/~ 24v. 24 amp.... 25/-
12 v. 4amp, 16/6 24v.4amp.... 30/-
I2v, 6 amp. . 236 24v.6amp.... 35/-
12v, [0amp. ...... 40/- 24v. 10 amp.... 80/~

SPEEDY DELIVERY OF L.T. RECTIFIERS
TO ORDER, FULLY GUARANTEED

TANNOY
LOUDHAILERS
(EX GOVT.)

New and Boxed
Impedance 74
ohms.

Handling capa-
5 city 8 watts.
Price 25/-.

£ Post 3/6.
2 sent for 50/-,
Carr. 5/-.

COMMAND TRANSMITTERS. 4 to 5.3
megs, Complete with valves and crystal.
New and boxed. 35/-, P. & P, 3/~

APQ% TRANSMITTER. Containing 93la
Photo Electric cell {complete with network).
2-6AC7s, |-6AG7, 2-807s and 2 blower-
cooled 80l2s, With rev. counter. Brand
new, 89/6, carr. 12/6.

TEST METER. Model 420 S.P. (by Radio
City Products, U.S.A.). 3in. sq. meter in
polished wood carrying case, covering a wide
range of volts at a sensitivity of 1,000 ohms
per volt for both A.C, and D.C. tests, In
addition to this, the instrument will
measure resistances up to | meg. and D.C.
current up to | amp, Complete with full
instruction data and test prods. Tested be-
fore despatched, £5/19/6 only, carr, etc, 7/6.

VALVE TESTER (by Radio City Products,
U.S.A.), model 314, Brand new, unused with,
instruction manual. 110-220 v. A.C, 50 c/s.
Will test most American valves frem L.l v, to
200 v., £10, carr. 5/-.

AVO TEST BRIDGE. No. | MK, | for
230 v. A.C. mains operation, Will test all
condensers from ‘00001 to 50 mfds., also

resistances from 5 ohms to 50 megohms, A
very useful instrument, tested before des-
patched, £8/19/6, carriage, etc. 7/6.
PARMEKO MOVING COIlL HAND
MICROPHONE. 200 ohm imp. Fitted
onfoff switch, complete with [2yds. flex
30/-, P.P. 2/6.

AVO VALVE TESTER. Complete with
Rotary Panel in good order, £7/19/6, carriage
and Packing 7/6.

WAVEMETER TYPE W 1310 (Marconi
Ex-Govt,) coverage 155-230 Mcfs continuous.
Complete with chart and test prods, As
new for 200-250 v. A.C. mains operation,
£4/15/=, carr. 10/-.

SPECIAL TERMS

WIRELESS WORLD

20-WAY TELEPHONE PLUG and INDICATOR
BOARDS. Standard G.P.O. fitting. New and
unused in sealed cartons.

I15/- each, either type.

s 4
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RCA OUTPUT TRANSFORMER. 30 watts,
for 5, 7.5, I5 and 500-600 ohms impedance.
Primary for a pair of 6Lé’s in push-pull. (Con-
nection details supplied.) This specially designed
first quality output transformer is the best that
money can buy! OUR PRICE 27/6 each. P. & P.
2/-. Special terms for quantities.

L.T. TRANSFORMERS. Pri. 200-250 v, 50 cycles
A.C., Sec. 17.5 v. at 35 amps., £4/15/-, carr, 10/-.

TRANSFORMER (FERRANTI). Potted for 0-250 v,
S0 cycles tapped primary, sec. 1,250 v,, |5 mA, Ideal
for&ospciléjzcopes, etc, Size 33 x 3% x 4%in. ONLY 35/-,

TRANSFORMERS. 110-230 v. Pri. Sec. 26 v. tapped
to 41 v, at 14 amps, New and boxed. £3/10/-, carr, 5/-.
VARIABLE VOLTAGE REGULATOR TRANS-
FORMERS. Input 230 v. A.C. at 2| amps. Output
57.5 volts in 16 equal steps to 230 v. at 2| amps. Ex-
Govt, in perfect condition, £12/10/-, carr, 15/-.

CAR RADIO VIB. TRANSFORMERS. 6 v, Input
280 v, at 80 mA. H.T, (Ex-Philco). New in perfect con-
dition, 12/6. P.P, 2/-. Ditto 12 v., same price.

E.H.T. TRANSFORMER. 20 kV. at 140 m/a,
230 v. 50 cycles primary, New and unused. Ex-Govt.
Built to the highest spacification. £22, carr, 30/-,

TRANSFORMER. 28 kV, EH.T. at 5 mA,, with
additional 4 v. heater supply for 230 v. input. A sound
job built to the highest specifications. Tested before
despatched, 47/6. éarriage, etc., 5/-.
TRANSFORMER. |800-0-1,800 at | kVA, 230 v,
50 cycles, primary. Fully tropicalised. New and boxed.,
£8/15/-. Carr, 1C/-.

E.H.T. TRANSFORMER. 3,850 v. at 50 mA, with
two additional 4 v, L.T. windings, for 230 v, 50 cycles
primary. New and boxed. £3/15/-. Carr, 5/-.

RCA AR-88 L.F. RECEIVER (C.R.?1). [n very good
condition, Freq. range: 550 kefs. to 31.9 Mc/s. con-
tinuous on 6 wavebands, £45, carr. £2 UK. only.

AIRCRAFT RADIO RECEIVER BY RCA (Model
No. CRV 46151). Freq. 195 ke/s to 9,050 kefs. (33-1,500
metres) continuous. For 28 v, D.C, input with built-in
dynamotor. This 6 vaive receiver with 2 R.F. stages and
2 |.F. stages with B,F.O. and C.W. £10, or complete
with A.C. mains power-unit for loudspeaker or phones,
Ready for use £15/i0/-. Carriage 10/-,

R.109A RECEIVERS. Freq. range 2-12,0 megs. In good
working order. £4/7/6, carr, 10/-. A.C. mains 200/250 v.
power packs available, £4, carr. 5/6.
TRANSMITTER-RECEIVER No. 19. Mk, Il com-
plete with |5 valves, Frequency range A set 2-8 meg

8 set 230-240 Mc/s, in good condition, £3/19/6, carr. l0/6
12-V. ROTARY POWER UNIT for above, £1, carr. 5/-.
All Leads, Headsets, variometers, etc, available.

RECEIVER RI132A. In good condition, Freq. range
100-124 Mc/s,, £3/15/-, carr, 10/-.
COMMAND RECEIVERS. B.C. 454, 13-6 Mc/s.

Brand New, 39/6. 455, 6-9 Mc/s., 39/6. P, P, 3/- each.
RECEIVER RI392 P 104. . {5 valve sup-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 Mouting. External
Power supply req., good order. £5/19/6, carr, |5/~

‘in  bakelite cases,

169

ADJOINING
LEICESTER SQ
TUBE STATION

Telephone:

For QUALITY—CIVILITY —RELIABILITY and VALUE!

GERrard 6794/1453

METERS

0-50 microamps. D.C. m/c., projecting
23in. round, 49/6 each.
0-10° mA. A.C. mje., flush
3zin. round, 49/6 each.

0-300 v. A.C, Z;m Flush mounting, 25/- each
0-200 v. A.C. 34in. Flush mounting, 25/ each
0-300 v. A.C. 3{in. Flush mounting, 25/ each
S. METERS. 2in. circular calibrated in
decibels 5 mA, FSD, 25/- each.

All brand new and boxed. P. & P. I/- each.

rectifier,

SWINGING CHOKE 8/40 henrys—.3/.03,
mja. 110 ohms D.C. resistance. 15/-, post 3/6.
BENDIX DYNAMOTORS. 28 v. D.C
input, 230 v. D.C. output at 100 mA, New
and boxed. 19/6. P.P.2/6.

18/24v, 10-AMP. BATTERY CHARGERS,
for 200-250 v. 50 cycles input, metered, switch-
ed and fused. As new, £12/10/-, carr. 20/-.
AC-DC RECTIFIER POWER SUPPLY
UNIT, 230 v. A.C, 50 cycles input {00 v.
D.C. output max. 10 amps., £12/10/-, carr.
20/-. Ditto at 24 amp., £4/10/-, carr. 7/6.
MICROPHONE STANDS 3 sections of
184in. per section. Extends to 56in. Stands
securely on 3 legs which fold together for
carrying. A robust job, only 21/, P.P. 2/6.

ACCUMULATORS.

Bakelite cased
2 v. 100 ampere,
75 actual. Ex-
Govt. New and
unused. Com-
plete with carry
ing handle. ldeal
for coupling 6 or

V. storage
batterres Size
64in. x 64in. x
3%in., I5/- each.
Cirr. 3/6. 3 sent
for 50/- or 6
for £5 carr. paid,
less handle 5/6, post [/3:

Ditto, 14 AH.

MARCONI| CRYSTAL CALIBRATOR.
Frequency coverage 170-240 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
ongmal transit case, brand new with instruc-
tions. £4/15/6 each, carr. 10/-.

C.M.G. 25 PHOTO CELLS (OSRAM).
Brand new. I5/-. P.P. |/-.

B.C. 929ACRT INDICATOR UNIT. Con-
taining 1-3PBI 3in. C.R.T., 3-6SN7s, 2-6H6s,
1-6G6, 1-6X5, 1-2X2; 8 valves in all. Ideal for
'scope conversion. New, in original sealed

cartons. 70/-, carr. 54-.
KLYSTRONS. 723/AB. 50/-, post paid.
TELEPHONE SETS (TELE “ F *’). Housed

complete with built-in
ringing generators and batteries. Ideal
between two or more positions up to prac-
tically any distance. Tested before despatched.
ONLY 59/6. P. & P. 3/6. 2 sent for £6, carr.

paid.

813 CERAMIC VALVE HOLDER. NEW
AND UNUSED. 12/6 post paid.
CATHODE RAY TUBES VCR 139A 23in.,
30/-; 3BPI, 3in., 30/-; 5FP7, 5in. 35/-'VCR9
6in,, 20/-. 'All new and unused, P. & P. 3/- ea.
GRAMOPHONE PLAYER AND AM-
PLIFIER CABINET. Finished in blue rexine.
Complete with hinges and handle which are
unassembled. New and unused, Overall
size [2§in. x I9{-|n x 74in. SPECIAL PRICE
32/6. P. & P, 3j6.

T.U.B. AMERICAN TRANSMITTER
TUNING UNITS. Numbers available:
6,7,8 9& 10. In good condition with outer
cases, 19/6 each type. P.P. 3/6,
WAVEMETER CLASS D. Freq. range
1,900 ke/s. to 8,000 ke/fs. (158-37.5 metres) in
two ranges. Supply 6 v. D.C. input. New with
instruction manual, spare vibrator and
frequency changer. Complete in maker’s
transit case. £5/19/6. Carr. 5/-.

DON “8” TWINTELEPHONE CABLE
on | mile drums, £5 per mile, } size drums
25/-, carr. extra.

FOR QUANTITIES—EXPORT ORDERS PROMPTLY EXECUTED
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RELAYS P.O. TYPE 3000.

BUILT TO YOUR
SPECIFICATION

QUICK DELIVERY
KEEN PRICES

CONTACTS UP TO
8 CHANGE OVER

KEY SWITCHES = '
PROMPT DELIVERY ALL TYPES‘:-—;% ’

UP TO 4cojéco
METERS GUARANTEED

F.8.D. Size Typ Price
100 Microamp  2%in. MC/FR &0/-

250 Microamp
Multi-Sc.  3}in. MC/FR 56/

500 Microamp

Sc. 15Kv.  2%in. MC/FR 18/6

1 Milliamp 2in. MC/FS 27/6

6 , 2in. MC/FR 17/6

30 ,, 2%in. MC/FR 12/6

1 ,, tin. MC/FR 12/6
3(5) e %%E m,ﬁﬁ 2#6- CROSS POINTER METERS. With
ik 5in.  MI/PR 60/= 2 separate 100 microamp move-
50-0-50 Amp. 2n. MC/FS 12/6 ments. Brand new. 22/6, post

MC/FS 10/6 2/~

250 , . METER RECTIFIERS. Full wave
300 Voit A.C.  24in. MI/FR 25/~  bridge 1 m/fa or 5 m/a. 7/6 each.
300 ,, AC. 5m. MI/PR 60/= 50 m/a /- each, post 6d.
CIRCUIT TESTER in wood case 9in. X 6in. X 4in. 2lin. Flush Round
meter, 50 milliamps, basic movement 10 M/A wnh leads, 1002 potr. provision
for 1.6 v. batt. Ideal for conversion, 17/6, post 2/6.

TELEPHONES—SOUND POWERED-NO BATTERIES REQUIRED.
Just connect with twin flex for clear speech. Transmitter/receiver units
4/6 ca. Twin flex 43d. yard. Post 1/-.

If 2 units are connected in series and one used for speaking and one for
listening, perfect 2-way conversation can be made.

TELEPHONE SETS. For perfect communication between 2 or more posi-
tions. Wall Type, one, pait of units, £5. Batteries 5/6. Twin wire 6d. yard.
Desk Type, now avallable latest modern style. Two complete units ready
for use, £8/11/6 Wire 8d. per yard. Post 3/-.

ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far. 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-. Post 2/-.

GONDENSERS METALMITE. 350 vt. "wkg., .001, .002, miniature, 12/
doz. .005, .01, .02 10/- doz. .05 12/- doz. .1 13/6 doz 25 Metalpack 16/-
doz. 1.0 Metalpack 24/- doz. Post 1/-

BATTERY CHARGERS

Ideal for charging 24 volt batteries on electri-
cally propelled vehicles. Rating 22 v. 10 amps.,
controlled by two 4-position rotary switches for
fine and coarse control which enables 6/24 vt.
Batts, to be charged. Input 200/250 v. A.C.
50 cy., fused for A C. and D.C. Brand new
£17/10/-. Carr. 15/-.

CHARGING RECTIFIERS. Full wave Bridge
12 volts 2 amps., 13/6, 4 amps., 22/6, suitable
transfg/rmers 2 amp., 24/-, 4 amp., 21/3,
JACK PLUGS. Cylindrical bake-
lite screw on cover. 2 Contact.
Ideal for amplifiers etc., 2/6 each,
24/-. doz., £9 per 100.

AIR BLOWERS. 230 vt. A.C. .57 hp. 15in,
fan 6m outlet, Brand new £25. Carriage in

PORTABLE BLOWERS. 200/250 v. AélDC 300 watts with switch and
leads, 1}in. outlet. £5, carr. 7/6
VOLTAGE REGULATORS Input 230v. AC, 21 amp. Qutputb 7.6 v. to
228 in 16 steps with current limiting reactor. These variable transformers are
brand new and not removed from equipment. £12/10/- each, carriage 10/-.
ROTARY CONVERTERS. Input 24 volt D.C. Output 230 volt A.C., 50 cy.,
conservatively rated at 100 watts. 92/6. Also available in a strong ventilated
metal case with switch, input plug and output socket. 105/-, carr. 7/6.
RACKS—POST OFFICE STANDARD 6ft. high with U-channel sides
drilled for 19in. panels, heavy angle base, 4ft. 10in. also in stock.
PHOTOMULTIPLIER No. 931A. Ideal for film scanning, spectography.
Alpha counting, colorimetric measurement, etc., supplied complete 1n
light proof chamber with lamp, wired with the resistor network. 70/-.
¥E/I6!NI1§R DRIVES. Muirhead scaled 0/180 deg. Ratio 38 to 1. Diam. 3in.
0, ost 1/6.
RADIO ACTIVITY MEASU RING INSTRUMENTS. Philips Type 1092c.
A portable self-contained unit in haversack. Scaled 0 to 10 millirontgens
per hour, using Mullard Geiger Counter MX115. £25.
HEADPHONES Balanced Armature Ty, e DHR. 17/8 per pair, post 1/6.
HEADPHONES. High resistance 4,000Q Type CHR, new. 12/6 pair, post 1/6.
VENT-AXIA FANS—»EXTRAGTlON OR INTAKE 230/250 volts A.C.
6in. diam. blades 130/-. 12 volt D.C. 90/-, post 2/9.
RATIO ARM UNITS., Sullivan. 600 ohms 4 600 ohms. 50/, post 2/-.
WHEATSTONE RESISTANGE BRIDGE. 1 to 10,000 ohms. Plug type, £5.
SWITCHES. 1 hole fixing, 3 amp. 250 vt. Single Pole change over. 1/6
cach, 12/- doz. £37/10/- per 1,000.

L. WILKINSON (CROYDON) LTD.

19, LANSDOWN ROAD, CROYDON
CRO. 0839 Telegrams : “WILCO ", CROYDON

‘Phone :

OCTOBER, 1957

RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.i (Coventry Strect end)

Phone No. GERrard 3977/8 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;8x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v, 4/6; 32 x 32 mid.

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 wart 3/6.
We carry stocks of resistors from 2 watt to |50 watt W.W. Your en-
quiries invited.

HIGH STABILITY RESISTORS. 3} watt 5% 6d.; ; watt 5% 9d.;
| watt 5% I/f=. A few values in 19, and 2% still avallabl

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-
ANTEE TO STOCK ALL VALUES.

W.W. V/CONTROLS. ALL WELL-KNOWN MAKES, Pre-set types
2/6; Spindle types 3/-' Carbon type, less switch spindle and pre-set 2/-.
With switch 3/6 each

CRYSTAL DIODES. Westinghouse WG5B 1/6 each, B.T.H. 1/3 each.
Special price for large quantities.

SEMI-MIDGET 2-GANG. .0005 Condenser, size 2§ x 2 x l{in. 6/9 each,
AM/FM GANG CONDENSER. Double 500 pf, double 27 pf size 3} x
3 x l§in., 9/6 each.

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. 3v. 3/6
each; 1,000 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/3; 50 mfd. 12 v. /-

MANUFACTURERS PLEASE NOTE. Wae hold large stocks of
Nitrogol, Visconol and other block-type Condensers, your enguiries
are invited.

MIDGET MICA CONDENSERS. .000l, .0002, .0003, .0004, .0005 5/-

per dozen,
200 Assorted Moulded Mica Condensers, popular values ...... £210 0
200 Assorted Silver Mica Condensers, popular values ............ £210 0

200 Assorted Carbon Resistors, §, *and | watt, Good selection £1 10 0
PAXOLIN SHEET. 18 x 4§ x +&in. 1/6; 10 x 10 x &in. 1/6; 20 x 10 x
&in. 3/=; 10 x 10 x {gin. 2/-5 20 x 10 x in. 4/-. Minimum P. & Pkg. 1/6.
’ BARGAIN OFFER OF BATTERIES e

44 v. Heavy Duty Bell Battery. Size 64 x 44 x 2}in.
72v. HT. 1.5 v. LT. Size6xSx Igin. ..., . 2/6

150 v. H.T. Size 23 x 5¢ x 13in. 5/6
674 v. Size 2} x 3% x 2%in.  ...... 6/6
60v. HT. 1.5v. LT3'x3ixH 4/6

All batteries sealed and unused.

All plus 1/6 post and pkg Specml
reduction for quantities.

4.way Push Button Units 2/6 each. Knobs for same 3/- per doz.

WEARITE COILS. PA4, PO4, PAS, POS, }f3each ............ doz.  12/-
VALVE HOLDERS. Moulded B%A 7/6; B7G 6/-; Int. Oct. 9/-

EnglOCt) peererEs e E e r e e R e Cocobes omte aa 4/6
VALVE HOLDER FITTED WITH LOWER CAN /6 per doz

extra. Screening cans for B7G and B9A ...l 6/-
Paxolin V/H Int. Oct. B9A, B7G, 5/- per doz.; Eng. Oct., 5 pm

511, PO PR Ly o o . I T Ny ey e 3/
BELLING-LEE PLUGS AND SOCKETS, 5 pin 1/9; 7 pin 2/-,

TOIN. o e avaisos e 0n o ST o o o PP v s 0.0, WO T PTRT « each 2/6

Transistors.

Junction type red spot by well-known manufacturers,
10/- each.

AIR-SPACED TRIMMERS, §, 10, 15, 20,25, 50; and 75 of pre-set
and spindle types 2/ ach . ..ccoevvuriiriaiieniiiiiiiniiinniaes doz.  21/-

PYE PLUGS AND SOCKETS 1/6 per pair, “ T " pieced...each 1/9
GROMMETS, | grs. assorted grommets, in. to lin............ gross  8/6

POST OFFICE LAMP JACKS No. 10 /- each... 9/-

Lamp Covers for same ......ccoovuiirivnriininienneininnnn 3=

OUTPUT TRANSFORMERS. Multi-ratio 5/- each,

WESTECTORS. WX6, WXI2, W4 I/- each ......... Fcod doz. 9/-

SIGNAL LAMP HOLDERS. Panel mounting, complete with
adjusting lampholder 2/- each ... doz.  2l/-

Special offer Westinghouse Rectifier 14Al1116

4 wave 300 ma. 10/6
each.

POINTER KNOBS.
spindle

Small black with white line, standard {in.
doz. 7/6

WANDER PLUGS. Red and black .... 2/-
PHILIPS TRIMMER TOOLS I/-each .................ovennsidoz 10/6

CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.l.
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. Callers welcomed
WHOLESALE MANUFACTURERS AND EXPORT ENQUIRIES INVITED
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RII55 SUPER SLOW -MOTION
TUNING ASSEMBLY. As used on

all late model 1155s. Easily fitted to
A" sets, etc. ONLY 12/6

RF UNITS TYPE 26: For use with
the R.1355 or any receiver with a 6.3 v.
supply. This is the variable tuning unit
which uses 2 valves £F54 and | of EC52
Covers 65-50 Me/s. (5-6 metres). Com-
plete with valves, and BRAND NEW
IN MAKER'S CARTONS... ONLY 25/~
each. Brand New Type RF 24, 5
positions covering 15-30 Mefs,, ONLY
7/6 (postage 2/6).

A.C./D.C. BLOWERS. 220/250 volts,
300 wates.  14in. diam. outlet. Com-
plete with filter pads. BRAND NEW.
ONLY £4/19/6.

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/-.

POWER UNIT TYPE 3. Primary
200/250 v. 50 cycles. Outputs of 250 v.
100 mA. and 6.3 v. 4 amps. Fitted with
H.T. current meter, and volimeter.
For normal rack mounting and has grey

front panel size 19in. x 7in. ONLY 70/-
{carriage, etc., 7f6).
EHT TRANSFORMERS. 55 kV.

(Rect.) with 2 v. | a.,, 79/6, 7 kV
(Rect.) with 2 v. | a, 79/6. 7 kV.
(Rect.) with 2 v. | a, 89/6. 2.5 kV.
(Rect.) with 202 v. |.| a.,, 2-0-2 v,
2 a. (for VCR 97 tube, etc.), 42/6
(postage 2/~ per trans.).

6 v. VIBRATOR PACKS. Output

approx. 130 v. at 30 mA., fully filtered
and smoothed. Complete. ONLY
12/6.

§00-0-100 VOLTS METERS by San-
gamo Weston.  2din. circular, basic
movement being 500-0-500 microamps.
A really first-class centre zero meter
for hundreds of uses. BRAND NEW
IN MAKER'S CARTONS. ONLY 27/6.

500 MICROAMPS METER. 2in,
circular as used on British No. |9
Wireless Sets. Calibrated 0-15 and
0-600 volts, resistance 500 ohms.
A very fine instrument, and A SNIP
AT ONLY 15/-.

TCS TRANSMITTERS

Control.
Telegraph.

I x I3 x Ilin.,

cies,
2 of 12A6 and 3 of 125K7.
225v HT.

operation,

The renowned American TCS Model designed by the Collins
Company for static or mobile use.
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 VFO or Crystal
4 Crystal positions.
Has Plate and Aerial
Requirements 12v LT & 400v HT.
condition BRAND NEW AND UNUSED.
ONLY £12/10/- (carriage, etc., 15/-).

We can also supply the TCS RECEIVER, which matches the
Transmitter in size and appearance, and covers similar frequen-
Complete with 7 valves, | each of 12SA7 and 125Q7,
Power Requirements 12v LT &
IN BRAND NEW CONDITION. ONLY £8/10/-
(carriage, etc., 15/-), OR THE TRANSMITTER AND RECEIVER
TOGETHER £20 (carriage, etc., 30/-).

The double Dynamotor Power Unit, Type 21881B for 12 volts
delivering 400v for Transmitter and 225v for

Covers 1.5-12.0 mc/s.

Radio Telephone or Radio
Current Meters. Power
In black cragkle case, size

Receiver, is available at £12/10/- (carriage, etc., 15/-).

MARCONI SIGNAL GENERATOR TFi44G

Frequency coverage 85 kecfs. to 25 Mcfs., and known as a
Laboratory Standard. For normal A.C. mains, and complete
with all leads. Reconditioned. AS NEW ONLY £75.

MARCONI SIGNAL GENERATORS TF-390G

Frequency coverage 16-150 Mc/s. BRAND NEW IN MAKER'S
ORIGINAL TRANSIT CASES, with instruction manual. For
normal A.C. mains operation. A unique opportunity to acquire
lt.;l;ﬂ:)a/tory Equipment at a fraction of original cost. ONLY

MARCONIBAND 111 CRYSTAL CALIBRATORS

Frequency range 170-240 Mc/s. Incorporates 5 Mc/s. crysta’
for better than .001 per cent. accuracy. Directly calibrated
dial, internal A.C. mains pack. Complete with spare set of
valves and instruction manual in maker’s transit cases. BRAND
NEW. ONLY £4/19/6.

CLASS D WAVEMETER

Another purchase of this famous cryscalcontrolled wave-
meter which has been repeatedly reviewed and recommended
in the * R.S.G.B."" Bulletin as being suitable for'amateur trans-
mitters, Covers 1.9-8.0 Mc/s., and is complete with 100/1,000
kefs. erystal, 2 valves ECH35, two 6-volt vibrators and instruc-
tion manual. Designed for 6 v. D.C. operation, but simple
mod. data for A.C. supplied. BRAND NEW IN MAKER’'S
TRANSIT CASES. ONLY £5/19/6. Translormer for A.C.
moadification, 7/6. OR a few instruments less Crystal £3/10/0.

METERS

SIZE AND TYPE
50 microamps D.C. 2%in. Flush circular ...
100 microamps D.C. 24in. Flush circular ..
250 microamps D.C. 2in. Proj. circular

500 microamps D.C  2in.  Flush square...

F.S.D.

i mfa D.C. 2in.  Flush square...
10 mfa. D.C. 2%in.  Flush circular (blank
150 mfa D.C. 2in.  Flush square..................
200 m/a D.C. 2%in.  Flush cireular ...
10 amps D.C. 34in. Proj circular
20 amps D.C 2in.  Proj. circular
40 amps D.C. 2in.  Proj. circular
15-0-15 amps D.C. 34in. Flush square......... .
30-0-30 amps D.C. Car type moving iron ... 5/-
15 volts A.C. 2%in.  Flush circular moving iron  8/6
300 volts D.C. 2in.  Flush square 10/6

WIRELESS SET NO. 19 MK. 1l
The famous Army Tank Transmitter-
Receiver Incorporates ‘A" set
(TX/RX covering 2.0-80 mcfs., i.e.
37.5-150 metres); "B Set (VHF
TX/RX covering 230-240 mcjs., i.e.,
1.2-1.3 meters), and Intercomm. Ampli-
fier. Compiete with 15 valves as
follows: 6 of 6K7G, 2 of 6K8G, 2 of
6Y6G, and | ea. 6B8G, 6Hé, EI148,
EF50, 807, and booklet giving circuits
notes, etc.

Size | 74in, x Bfin. x lZ;lin. Maynificently
made by famous American firms.

IN BRAND NEW CONDITION.
ONLY £4/19/6 (carriage, etc., 10/6).

AMERICAN COMMAND RECEI-
VERS. A few still available. Top
band model (1.5-3.0 Mc/s.). Used, good
condition, 65/~, OR BRAND NEW
IN CARTONS, 75/-.

L.T. HEAVY DUTY TRANSFORM-
ERS. Ex-Admiralty, with 230 v. 50
cycles primary. Secondaries 5, 10,
{5, 20, 25, 30 volts at 5 amps. ONLY
29/6. (Postage 2/9).

i2-WAY SCREENED CABLE. in
10ft. lengths, fitted with plugs, origin-
ally made for use with the 19 Set
UNUSED. ONLY 17/6 per lead.

POCKET VOLTMETERS. Not ex-
Govt. Read 0-15 v and 0-300 v, A.C
or D.C. BRAND NEW AND UN-
USED ONLY 1§8/6.

WALKIE TALKIE TYPE 8. Covers
6.0-9.0 Mc/s, Transmitting and receiving
units in metal case, complete with
valves. In excellent condition. ONLY
79/6.

CRYSTALS. British Standard 2-pin
500 kefs. t5/-. Miniature 200 kefs. and
465 kefs. 10/~ each.

AMERICAN t4v. DYNAMOTORS.
Quiput 225 v. 60 mA. Ideal for car
radic or running electric chaver from
car battery. ONLY 45/-,

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

133 Gray’s

Phone :

Inn Road,
TERMINUS 7937

Radio Corner,
London, W.C.I.

CORPORATION

We are 2 mins. {rom High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross

U.E.L

Open until | p.m. Saturdays
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Whether new or used, all equipment is guaranteed to be in perfect condition

5

| COSSOR Double Beam Oscilloscope

Type 339. IMPROVED VERSION
of the OBSOLETE Type 3339.

Time Base Frequency. 6 to 250,000 c.p.s.
Amplifier. 43 mV RMS/mm. 10 to 100,000
c.p.s., 3dB. 1.3 mV RMS/mm. 10 to 100,000
c.p.s., 3dB (2 stage).

10 mV RMS/mm. 10 to 2,000,000 ¢.p.s,,
3dB (2 stage).
Deflector Coils.
Power Supply. 110-250V A.C. 120 watts,
Sensitivity. YI, Y2, 3.V D.C. LIV RMS
(volt/mm.) X2. 25V D.C. 0.8V RMS (volt/mm).
Screen Diameter, |14 mm, £30
in good working condition. PRICE

Also supplied Rebuilt to Laboratory standard
and guaranteed for 3 months. Prices on request,

2 mm/mA RMS,

e e

———— e e — — —

TEST EQUIPMENT

AVO EVERSHED
Model 7 meter ...... £14 0 0| 500V Wee Megger .. £12 10 0
Model 40 meter .... £12 0 0| 250V Wee Megger ., £10 0 0

Bridge Meggers available 250V-
G.E.C. 500V and 1,000V.

Type BW232, Signal Generator

500-1,000 Mc/s .... £65 0 0
MARCONI RCA.
Type TF144G range 85 kc/s-25 Signal Generator type 710A, 370~
MEIS cvvrannnenns £85 0 0550 Mc/s, price .... £35 0 0
TF390G range 16-150 Mc/s.

£25 0 0
TF517 range 150-300 Mcfs. | U.S.A. BRAND NEW

£35 0 0| HICKOCK |

‘Q’ Meter type 329F £85 0 0
Qutput meter, type TF340,
£35 0 0

GENERAL RADIO

Valve Voltmeters; unused, ranges
2.5-250 A.C.V. 2.5 1,000 D.C.V,
2.5-1,000 mA. D,C. Resistance
0-1,000 megs. Frequency up to

Type 804 Signal Generator, | 100 Mc/s. Voltage 110 A.C.
30-300 Mcfs. ...... £65 0 0! Price, each ........ £30 0 ©
SULLIVAN Mutual Capacitance Bridge ............ £175 0 0
AVO Valve Testers Roller Panel Types ............ £915 0

Resistance Capacity Bridges .............. £710 0

British and U.8.A. V.H.F./U.H.F. 10cm., 3¢m., 1.5cm. Test Equipment
available from stock, see our advert. “‘Wireless World” Feb.

Please note :

M.L.T. Radiation Laboratories

Spectrum
Analyser
Type TSX-4ASE

(3 centimetre)

The TSX-4SE
Spectrum Analy-
ser is an ultra-high
frequency  receiver
with an oscilloscope indicator, in which the local
oscillator is frequency-modulated by a sawtooth voltage

_proportional to the sawtooth sweep on the oscilloscope

tube. It is used for observing the spectra of the pulsed
oscillators, tuning receiver local oscillators, adjusting
defective r.f. components, measuring large standing-
wave ratios, and measuring the Q of resonant cavities.

ENQUIRIES AND INSPECTION INVITED
SPECIFICATION: Tuning range—8,630 Mc/s-9,550 Mc/s
(723/AB_klystron). Frequency calibration by m:ans of a pip
provided by a reaction type cavity wavemeter. LF. frequency
20 Mc/s. Receiver band width 50 kcfs. Receiver gain 130 db, 4 I.F.
stages, 3 video stages. Sweep frequency variable from 10 to 20 cps,
Attenuation graduated from 0-100 with calibration factor of
1.0 db/div. above 10.

FREQUENCY METERS

BC221 Range 125 kc/s—20 Mc/s

In perfect condition
Also in stock: U.S.A. BENDIX JLWE SERIES
Aircraft version of BC22I.
TS174 40—250 M/cs.
TS173/U 85-1000 M/cs.

Prices .upon written request.

MANUALS

for Communication Receivers £1.7.6 each. AR88D-LF,
AR77E, HQI20, HQI29X, RI07, S20R, $X24, $X28, B2,
TX/RX HRO’s, etc.

RECEIVERS in stock -
COLLINS . G.E.C. . HALLICRAFTER . HAMMARLUND
NATIONAL MARCONI CRI100 & CR15) . RCA., etc.

the above prices do not include postage and carriage.

22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

Werite, Call or Telephone GERrard 8410

Shop hours, 9.30 a.m. to 6 p.m.

Thursday 9.30 a.m to | p.m.

OPEN ALL DAY SATURDAY

——RADIO HAM SHACK LIMITED

The new LEAK TL/12 PLUS POWER AMPLIFIER and
VARISLOPE Il PRE-AMPLIFIER. 33 guineas, carriage paid.
COLLARO 4T200, 4 speed Transcription Player. With Studio
““Q?” Turnover Head, £19/3/-.  With Studic Transcription
Head, £19/10/-. Carriage paid.

TRUVOX Model TR7U TAPE DECK. Fitted with latest type
Record/Replay and Erase Heads, the panel size is 14}in. X 1213/16in.
the overall depth is 5in. £24/3/-, carna e paid.
TRUVOX Mk. TAPE Type TR2102. Similar in
performance to above, but with compielely enclosed heads and other
modifications. £26’6/-, carm e paid.

TRUVOX MODEL C E AMPLIFIER. A correctly de-
signed amplifier for use thh Truvox Tape Decks. Ouptut 4 watts,
£17/1 ﬁFcarnage paid.

W.B. 1012 Hth deelny 10m. Speaker, £4/19/-.

W.B. HF1214. igh Fidelity 12in. Speaker, £9/15/6.

W.B. T.10 TWEETER UNIT and Cross-over Network. £5/14/-.

All speakers carriage paid,
CONSOLE CABINETS., Leafiets on req.

~

W.B. SPEAKER
Send 6d. for our list of components and books for the amateur and
el g neer.

s 155, SWAN ARCADE, BRADFORD 1, YORKS.

LYONS RADIO LTD.

RECEPTION SETS R.109B. Ex-Army superhet receivers employing 8 valves
(1-ARP36, 4-ARP12's and 3-AR8's). Fitted with a minlature loudspeaker, B.F.0.,
vibrator type power pack for operation from a 6-volt motor cycle or car batterv
(no other power supply required). Frequency range 3 to 12 Mefs. (26 to 100
metres) in 2 switched bands. Housed in waterproot metal cases with canvas
cover over front papel. Overall size 13 x 11 X 12in. deep, Front panel fitted with
all controls including 2 jack sockets for alternative headphone reception. In
good conditlon and working order, supplied with ciroutt diagram and toput plug.
PRICE ONLY, with valves, 85/-, or Jess valves, 45/-. Carriage 8/6.
HEADPHONES. Low impedance type with headband and cord which terminates
with the appropriate jack plug to it above Rx. PRICE 6/9, post free with Rx
or 1/- separately.

TWIN FLEX P.V.0. insulated (Transparent) conductor 14/38 tiuned copper, for
radio and electrical work, extension speakers, bells, telephones, eto. PRICE
ONLY: 25 yards 6/9. 50 yards 12/- 100 yards 21/-. Post paid.

L.T. TRANSFORMERS. 00/250 v. 50 cps. Beocndary—30 v, at 2 A.
tapped at 8, 4, 5, 6, 8, 9, 10, 12, lo, 18, 20 and 24 v. Brand new and guaranteed.
All connections clear!v marked. PRICE 21/-, post 1/6

THROAT MICROPHONES. American made, carbon type with neck band. As
new in maker's carton. PRICE /0, post 6d.

3 GOLDHAWK ROAD (Dept M.W.),
LONDON, W.12
Telephone: Shepherd’s Bush 1729

SHEPHERD’S BUSH,
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CHASSIS

Aluminium Undrilled with
Reinforced Corner.
able in the following sizes:

6 X 4 x 2§n 4/8 each
8 x 6 x 2iin. §/3 each
10 x 7 x 2}in. /3 each
12 x 3 x 2}in. 5/8 each
12 x 5 X 2}n. 6/9 cach

WIRELESS WORLD

12
14
14
16
16

x 8 x 2}in. 8/8 each
X 3 x 2iin. /- each
x 9 x 2}in. 12/- each
X & x 2iin. 8/6 each
X 10 x 24in. 14/~ each

Avail-

Al are four-sided—iden:
for radio receivers, ampliti-
ers, power packs, ete.

SPECIAL OFFER BAND |-[II TUNERS

Covering Channels 8-4 with provislon for 10 wmore coil sets. 2 valves: Mazla 30L! cascode

r.f. amp., Mazda, 30C1 triode pentode f.c.

Complete with power supplies for 200-230 v.

AC.LF. output 16-19 Mc/s, easily modified to other oyiputs. Full eircuit «diagram supphed

THE NEW APEX MARK I
BAND IIl CONVERTOR

®B.B.C. or Commercial Programimes at the touch off a switch.

t in power supply for 200/250 v. A.C.

e
@ Variable fize tuner and gain control. Separate mains on/foff switch.
® Robust construction for mounting on top or side of cahinet.

®fize only 5}in. x 5}in. x 2in.

Retall Price £5/15/- complete.

'MPLOSION GUARDS.
vutside dimensions.
Brown/Fawn Escutcheon
Post, 2/6

For 17in. tube.
174In. % 12§in.
Price 7/6 each

Ex-GOVERNMENT HEATER TRAN
FORMER. Universal Input. 2x8.3 volts
windings at 1} amps each. Price 7/6 each.

MAINS DROPPING
RESISTORS

Manufacturers Surplus Types.

each
945 ohms Zenith with tapa ... ..... 1/-
725 ohms Erie tap at 600 ohms 16
650 ohms tap at 375 ohms, 500 ohns
Sohms,300ohms  ................ 2/8
Green Vitreous Mains Dropper 1
ohms, 2 taps, Midget Type ... 13
Zentth Mains Dropper 910 chms 2/~
Dubiller Type HY, tapped 200-210
220-230, 240-250 ohns  ..........
Erie Two Section Dropper, 150 ohms
and 1,340 ohms, with twotaps ...... 19
Bulgin Dropper with voltage taps 3/9

REPANCO COILS

TRANSISTOR COILS AND COMPONENIS

Each
Type OT1 combined IBT IFT (313
Kcfs) and OSC Coll Medium and Pre-

Set Long Wave ........cccoeneans 11/6
Type TT2 2nd if transferable 313 Kofs 5/-
Type TT3 3rd if transferable 315 Kefs  5/-
Type TT4 Push Pull interstage Trans-

former  ...............c0eaennn BI6

Type TT5 Push Pull Output Trans-
former  ...........o.... 8/

Type DRX1 High (Gain Dual Range
Crystal Set Coil

~J—wo—pp— v —— —

Co-axial Cable 75 ohms, top quality, 9d. yard.

Aerialite Co-axial plug, Part 166. 1/4 each.

Aerialite Back to Back Socket, Part 203,
1/6 cach.

Aeralite Car Radio Aerial, Model 12, Mud-
guard or Vallance fitting, 35/~ each.

Cyldon Turret Tele-Tuner, suitable for an
Chaunels and most Receivers. 8end for
descriptive leaflet, £7/7/-.

Osmor Band 1 Filter, stops patteruing. 10/-.

Wesrite P Coils, Aerisl, Oseillator and H.F.
Coils. All types in stock, 3/- each.

J.B. Solid Dielectric Conlensers
200pf, 300pf and 500pt, 3/10 each.

100 resistors, mixed %. } and 1 watt. Popular
values. Bpecial offer of 100 for 12/6. Do
not miss this Bargain, 12/6 pkt.

Television Eleotrolytics:—100 mid. T.C.C,
450 v., 2/~ each, 60-120 mfd. B.E.C. 300 v.,
100-200 mid. 275 v. B.E.C,, 5/-
60-250 mfd. 275 v., 5/- each. 60
100 mfd. 275 v. B.E.O., 5/ each.

Vibrators:—4 pin U.X. types. Availgble for
12 or 6 volts. by Oak, Mallory Plessey, etc.,

100pf,

each,
Pro-Set Controls, Avallable wire wound IK
and 10K ohms, 2K ohms, 30K ohms, avail-

able, carbon track 50K, 100K, } meg., 1 meg.,
2 Mey. 20K ohms, ¢ Meg. ohms. Various
makes and types. 160K ohms, 1/9 each.

*Control Knobs in Modern Styling.
Tastefully and clearly engraved in gold.
These Mouldings are available in two colours:
Walput and Ivory.

They are suitable for use with #in, spindies
and are simply and firmly held by means ot
a grubscrew and lockiug nat.

Prices: Type “ A" 1/8 each. Type " B,”
1/2 each,

Line Cord, 3 amp., 3core .... 1/pyard
Line Cord 2 amp., 3core .... 1/9yard
Electric  Buzzers in Bakelite

Case, Loud tone ......... ... 2/6each
Epicyelic Frictlon Drive with

Brass Drum. For use with stee!

Diai Drive Wire .............. 1/6each

MISCELLANEOUS COMPONENTS

ROTARY SWITCH., ¢ position, 30 amp,,
3/~ each.
SPINDLE COUPLERS. Brass, for iin.
spindles, with two Grub Screws, G}d. each.
IRON ELEMENTS. H.M.V. Replacement
Element, 3/- each. Standard Elements, will
fit most makes, 1/8 each.

103, LEEDS
WINTOUN

D\

— e — v —

LEEDS, 7.

MISCELLANEOUS COMPONENTS—Cont. |
RUBBER GROMMETS. Mixed Stzes.
6d. doz.

! GRID CAPS. 1. Octal Push-on type, 6d. doz.
| British Screened type, 3d. each.

ARMOUR PLATED GLASS. 8ize 13in. x |
104in., rounded corners, 3/8 each.
2 Pin Mains Plug and Socket. 2/6 each.
Pliers Side Cutters, 2/9 palr. Line Cord.
-3amp., 3 core, 1/9 yard. Line Cord, .2 amp.,
8 core, 1/9 yard. Electric Buzzers in Bakelite
case, Loud tone, 2/8 each. Epicvelic Friction
Drive with Brass Drum. TFor use with Steel
Dial Drive Wire, 1/8 each.
AMERICAN RELAY. 45 ohms [mpedance
with iead, No. AZ0545, 1/9 each.
IRON LEADS. Black and white fat iron
leads, bonded ends, 1/3 each.

POTENTIOMETER PANEL. Four Potentio-
meters on Panel, 50K ohms SP8S; 760 ohms
W/W; 25K ohms Carbon; §K ohms W/W.
All with long spindle, with leads of different
colours terminating in an 11 pin plug /6
each. Wavox choke, max. current 100 m/a
D.C., resistance 125 ohms, §/- each. West-
inghouse 1 m/a Rectifier, wire ends, 9d. each.
6 volt Vibrator Pack, complete with 4.pin
Vibrator, 17/8 each. Morphy Richards
Type Replacement Iron Elements, 3/9 each.
INDICATOR LAMPS. Spring fixing type,
9d. each. ** Aerovox " Condenser Clips. 1d.
each. Pencil Rectifiers. Type J10, 2/~ each.
Amplion Volume Controls, 2 meg. B.P.8,,
3/6 each. Extension Speaker Volume
Controts, 1/3 each. Vibrator Clips (Standard),
5d. each.

NINE-INCH TUBE MASKS. White (Soiled
Condition), 4/9 each. Tri-Sol 3-Core Solder.
Nett weight 11b. 16 8.W.G. 60/40 alloy, per
carton, /6. 0-100 mA Meter Panel Mounting,
718 each.

SURPLUS GEAR PARCELS. We have
found, from time to time, stocks of com-
ponents stripped from 3 t
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10 WATT WIRE WOUND RESISTORS BY
DAGOLE. Special purebase of following
sizes at 1/~ each. 2350 ohms, 760 ohms, 600
ohms, 225 ohma, 760 ohms, 500 ohms, 300
ahms, 1756 ohms 150 ohms, 200 ohms, 350
ohms, 400 ohms.

TV SLIDER PANEL. Welwyn panel of 3
resistors, values 1 Meg. ohms, 150K ohms,
250K ohms, with black screw type locking
knnbs. Total size: 3%in. X 38in. Price 1/0
each.

ALL DRY BATTERY PLUGS AND SOCKETS
All types avallable. Two popular types of
plug, 2-pin and 3-pin, 4d. each part. Bulgin
Type P322 Anode Cap. Insulated for high
voltage, 6d. each. Terminal Block, Ref.
No. 5X/2234. 20-way. 6 yards Top Quality
Maroon Flex, 2in. core, twisted with 2in.
pin plug, 2/9. Marconi Dropper, resistance
1,000 ohmas, 3 voltage taps 195/215, 216/235,
236/255, 1/~ each, Crocodile Clips,
plated, strong jaws, 3d. each. Toggle
Switches, various assorted, 12/~ doz. 4B.A
Terminals, red and black. Suitable for
Battery Chargers, etc., 1/6 each.

PUBLICATIONS. Please include 4d. postagé
with single copies.

No. 134--F.M. TUNER CONSTRUCT ON
by W. J. May.
X Easy to build, Point to Point Wiring.
% Buper High Fidelity Response * 82
Pages % All Components for this circuit
availableexstock............ 2/6 each

No. 138—HOW TO MAKE AERIAL8
FOR T.V. (Bands 1 and 3) and V.H.F,
(Band 2).

Data for all Channels. Ten different
designs for local and fringe areas.
2/6 each

No. 100—A COMPREHENBIVE VALVE
GUIDE, Book No. 1 5/= each

No. 121—A COMPREHENSIVE VALVE
GUIDE, Book No. 2

equipment, along with discontinued lnes,
ete. These are in small quantities and there-
fore upprofitable to advertise, To make
room for new items we ofier at less than cost
parcels of these components at 10/~ each.

JUNCTION BOXES. Type 5X/2234. 20 way
1/6 each.

RECORDING TAPE, 1,200 teet.
tone,” 12/6 each.

NEEDLE CUPS. For Gram. Needles (Bake-
lite), 1d. each.

CRYSTAL DIODES. Wire Ends, piastlc
cage, 1/- each. Bulgin 7-pin Plug and
Socket, 1/6 each. Insulated Coupler, 2in. dia.,
for standard %in. spindles, ceramic insulation,
9d. each. Pairs of Instrument Handles,
5}in. between centres, 1iin. to front,
1/3 pair.  Speaker Cones, BA8SP is 8in.
cone with 1in. cone piece, 4/8 each. 6AGP is
6iin. cone with lin. poie plece, 4/6 each.
A Low-High Impedance Matching Unit for
Headphones to be inserted in the cord, 3/9
each. Mains Transiormer, Standard Type
Primary Windings with a Secondary 325-0-
326 20 m/a. 6.3 v. .3 amp., 11/ each.
Buigin Indicator Lamp, single hold fixing for
standard MES buaidb, red lens, 3/3 each.
Tubular Condenser (Metal Boss) Sprague 4
wid, 600 v., 4/- each. Sprague Block
Condenser, 2x .1 mtd. 2,000 volts, 3/- each.
Paper Block Condenser, 2 mtd. 250 volts,
9d. each. Kettle Elements, 1,000 watts for
200/210 volts or 230/250 voits; 17/8 each.
Relay Valve OV271, in Holler. 3/8 each.
BELL TRANSFORMER “CONCORDIA,”
3 v, 06v. 8v.,1amp. fused. ln bakelite case,
| 8/6 each.

" Pure-

SELF TAPPING SCREWS (PK). No. 4,
}in. lony, 3id. doz.
“ CLEM"” TRAVELLING (RON with

ASBESTOS STAND. 8ize: 4in. x 2in. X
2iin., including handle, complete with lead
and switch to enabie it to be nsed on any
voltage between 110 and 280 v. A.B.C.
adaptor I8 fitted on the lead. (Colour as
available; Blue, Green, etc.), 21/~ each.
FUSES. $.1,14, 2, 3, 5 amp.. 1}in. Standard

Cartridge Fuses, 34. each.

(Characteristles and Base Connections.)
5/~ each

No. 103—RADIOFOLDER " A"
The Master Colour Code Index for
Radio and Television 1/6 each

No. 128—PRACTICAL TRANSISTORS &
TRANBISTOR CIRCULTS
*How to make your own transistors.
* 48 pages 3/6 each

No. 143—A COMPREHENSIVE VALVE
GUIDE, Book No. 3.

“* International Edition % 1,200 valves

not previously listed are presented.

b/~ each
No. 144—VALVE AND TELEVISION
TUBE EQUIVALENTS.
* Receiving ¥ T * Ind
B/= each

No. 140—TELEVISION SERVICING FOR
BEGINNERS,
%40 pages of information .... 4/ each
No. 142—% MODERN T.V. CIRCUITS
AND FAULT FINDING GUIDE.
K Many interesting circuits included.
4/6 each
No. 133—RADIO CONTROLLED MODELS
FOR AMATEURS,
% Boats % Aircraft % Circuits, etc. 5/-
each,
HIGH QUALITY SOUND
REPRODUCTTON,
Includes 20 watt amglifier, P.M. Tuner.
Pre-Amoplifiers, ete. ...... 3/6 each

C.B.T. ISOLATION TRANSFORMERS.
Type NR20. New ™ Competition” trany-
formers. [nput has one tap which increases
output by 25%. Three types available to
cover 2, 4 and 6.3 yolt CR Tubes,
NR20/A. Input 200/250 volts. Qutput: 2
volts. NR20/B, input  200/250 volts
Output 4 volts. NR20/C. Input 200/250
voits. OQutput 6.3 volts. (ANl with optional
25% boost).

With tag board primary. Flying lead second-
ary. Al types. All 10/6 each.

2 pin Muins Plog and Socket 2/6 each.
Pliers Side Cutters 2/9 pair.

TERRACE,
STREET,

postage 3/-.

to Friday.

add 1/6; 40/- add 2/-; £5add 3/-; unless other-
wise stated.

For full terms of business see inside cover
of our catalogue.
Personal Shoppers 9 a.m. to 5 p.m, Mon.

CARRYING CASE. Suitable rot ulsbai as a | HEATER TRANSFORMERS Each
i cordi cage, size in. x K
et n.  Interoal dasnsions: 1in. B e ol e ooocs e
tong, 11jin. deep, 5iin. front H.T. 8in. 230 v. Input ; volt 1.5 amp. 58
rear BT, With black rexine fiish. Weight | g & UL T 50 amp. 1110 18-
Siib., 13/6 each.  Post and Packing 2/6. | 530 ¢ nput 5 solt 20amp. . 100,
ORE VALVE PIN STRAIGHT- | 230 v. input 6.3 volt .5 amp. .

g?«%ﬁ“ IN’II‘II:iE is an American manufactured | 230 v, input 6.3 volt 1.5 amp, 6/9
tool nt’a price everyone can afford Complete | 230 v. Input 6.3 volt 3,0 amp. . 10/-
with ptug, 2/6 each. 230 v. Input 12 volt .75 amp. ...... 5/9

TERMS: Cash with order or C.O.D.

Postage and Packing charges extra, as

follows: Orders value 10/« add 1/-; 20/-

Minimum C.O.D. fee and

Also Saturday 10a.m. to | p.m.
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EDDY'S (Nottm) LTD.

(DEPT. W.W.)

172 ALFRETON ROAD, NOTTINGHAM

WIRELESS WORLD

THIS MONTH'S SPECIAL OFFERS

MIDGET BATTERY ELIMINATORS, 220/240 volt
Mains input, 85 v. 10 m/A. H.T. output, |- 3v 125 m/A L.T. output.
Suitable for conver:mg all modern low consumption valve battery
Size only 3.7in. x 2.5in. x 1.8in.

New and guaranteed 55/ only.

portables for mains operation,
Smaller than H.T. battery alone!
Post extra 2/6.

GERMANIUM DIODES |/- cach. Post 3d. All new, guaranteed,
1,200ft. reels 9/11 each. Postage etc. I~

RECORDING TAPE.
each extra.

S.inch SPEAKERS. New and guaranteed 16/11 each, 2/~ extra

postage etc.

A.C.

in-

OCTOBER, 1957

SURPLUS STORES
Exclusive
Purchasel!

‘ S.T.C. RECTIFIER
SUPPLY UNIT No. 11
TYPE ZB 10235

Specification:—A.C. input 100-260 volts.
45-65 cycles, D.C. output 24 volts |1
amps. and 130 volts 600 m.a. very con-
servatively rated. L.T. and H.T. com-
pletely smoothed, All circuits fused.
Mains onfoff switch. Built in grey metal
cabinet as illustrated, Height 5ft. Qin.,
width Ift. 7%in., depth Ift. I3in. Weight
2001b.

These units were originally deSIgned to
supply L.T. and H.T. power in conjunc-
tion with Bay Power No. 3 to S.0.5/T
3 channel telephone system, but are ideal
for the electronic industry, research
laboratories, schools, etc., etc. Complete
with instruction book and circuit.
Supplied brand new at a fraction of the
maker's price.

% £17.1°.o War:)r(;ouse

Instruction Book will be

forwarded against a depesit of One Pound. Export enquiries are wel-
comed. We have a limited number of these units ready packed in

AP e | NEW & GUARANTEED ki

damage in translt All tested , per valve,

6d. EXTRA VALVES 1.iore despatch. | OVER £2 free,

DM70 7/11  EF80 8/3  vull 2/6  6K8G 8/6

EABC8Q0 7/6 EF89 9/6  UF4l 8/11 6Q7G 8/3

EBYI 6/11 EF9I 7/11  UF42 13/6 6Q7GT 8/l

EBC4l  9/I1 EL84 9/11 IRS 7/6  6V6GT 5/l i

ECC83 8/6 EY5I 9/11 IS5 7/3 10F9 19

ECC84 lo/il EZ80 8/3 IT4 7/3  12K8GT 13/11

ECC85 9/- GZ32 12/6 3V4 8/6 1457 13/6

ECF80 12/6 PL82 8/11 5Y3GT 7/6 25Z4GT 8/l

e b nm U s onomu e ‘

ECH4! 9, 0/6 d,
ECHS) 85” PYBI 83 6BJ6 7M. 3BLecT 9;” If further technical details are require
SHEU L R

ECL82 13/6 U |

EF40 Iofll UBF80 9/6 6F15 14- 956 2;6 original transit cases at a small extra charge,
EF41 9/6 UBC4l 8/l 6KIG 2/11 958 3/11

NO LISTS. TRADE ENQUIRIES INVITED

169/171 Edgware Road, London, W.2,
125 Tottenham Court Road W.l.

All orders and enquiries to our Edgware Road branch, please.

Tel.: PAD 7851
Tel.: EUS 4982

This is open
all day Saturday.

CONDENSERS

Large Quantities Available

TUBULAR BAKELITE CONDENSERS (Jeliy filled).
0.1uF. 4 kV. wke. 4/6 each. 01uF. 2.5 kV.
wkg. 36 each. 0.01uF, 5 kV, wkg., .05 3.5 kV.
wkg., and 0.002uF. & kV wkg 2/6 each. OluF
1,200 v. wkg., 0.01uF. 4 kV. wkeg., 0.02u
3 kV. wkg., 0.05uF, 2 kv, wkg., 0.001uF. 5 kV
wkg. and 025 pF. 800 v. wkg. and 0.001.F
2 EkV. wkg. All at /= cach,

BLOCK PAPER TYPES. 05 + 55 mfd., 300 volts A.C.
Bx7x7msea 30/~ 0.1uF. 4 kV. wkg,,

x 2 X 4ins., each 3/6.
BLOWER MOTOR§ (Sna)l type) 12 or 24 volta AC/DC.

5/ eacl
VARIABLE RESISTORS with right. angle drlve to fix
behind pane] 29.5 ohms, § amps. at the lower end,
1.4 amps. at the higher end. Each 12/6.
METALMITE CONDENSERS. 0.005 uF. 500 volts
C. 8d. each or 32/6 per 100.
COLVERN \VIW pots, 25 k. and 50 k. (preset), 1/6

r 15/~ doz
PRECI/SION RESIggORS - 0.5%.,
2 or 20/~ doz.
BALANCED ARMATURES. (Inserts), 3/- each, or
30/~ doz. These are very wseful as a small

3,000 okms.

speaker, ete,

RECEIVERS T.B.A. CW46048 (part of R.U.19).
Valves, 3 type 78, 2 tyre 77, and 1 type 1624.
One coll set with each Freq., 1330—2040 Kca.,
price 19/6 each. Post 3/6.

COMMAND TRANSMITTERS. B.C.457-A.  Freq.
4—5.3 Mes. Valves 2, 1625, 1, 1626. 1, 1629
and Xtal 4609 Kcs., 15/- each, Post 3/-.

PARMEKO RE-ENTRANT SPEAKERS (Heavy duty),
10 ohms. 15 watts, as new, 110/~ each, 4 for £20.

MAGSLIPS 2in, type A.P.6550 and A.P.6549 and

, 22/6 ea:
RADIAL STUD SELEGI‘OR SWITCHES, 20 stud tap,

5=
REQISTORS (msulated type } and } watt), 15/= per 100.
SPIRIT LEVELS, small for I.nstrumenl.a ete. lin. long,
$in. wide 1/- each, or 9/- doz.
SLYDLOK FUSE HOLDERS. 5 amp. and 16 amp., 2/~

ach.
TRANSFORMERS 110 v. to 230 v. input, 12 v. 4 amps.
output, 12/6 each.
YOUR ENQUIRIES FOR ANYTHING NOT LISTED
LEASE.
All goods offered are ex-W.D.
Please include postage on all orders under £1,

TERMS C.W.0O, WRITE OR CALL

W. MILLS

3B TRULOCK RD., TOTTENHAM, N.17
Phone: Tottenham 9213 & 9330

M.< ). PEARSON

Radio, Television & Radar Equipment
OFFER
THE FOLLOWING
AMAZING BARGAINS

I.—Marconi Test Sets. Type 87, A.C. mains
50~.150-300 Mc/s, 27" x 104"x104". Com-
plete with mains lead, co-ax. cables and
instruction book. Brand New.
Only £3/10/0 each.

2.—Receiver/Transmitter. New Zealand Set.

C.l, 12-volt. 2.5-6,5 Mc/s. New, but
condensers need replacing owing to long
storage. Special Price to clear £5/0/0 ea.

3.—R.1156 Receivers ‘B’ model in nice con-
dition tested before dispatch, A few left.

£5/19/6.

4.—American Type Aldis Lamps. Grimes Sig-
nal Light. Model K3, 24-volt. 5.3 amp,
Sealed beam. With small swivel stand
and four coloured filters all new in neat
fibre cases. 17/6 each.
5.—Mirror Galvanometers Mark**| |. 45 sec-
onds by Cambridge Instruments Co.
Sensitivity. 2,400. mms. Brand new in
cases. £4/0/0 each.
6,—Redspot Transistors, With circuits. 7/6 ea,
7.—Hand Microphones, Moving Coil.
To suit loud hailers, complete with

switch and 10 yds. screened cable. Al!
new, 2/6.

8,—Hailer Speaker Diaphragms, V/Vox
Parmeko, etc, Ref, No. W,3506, 792
2060, etc. 2/6 each,

9.—Special Offer. 4in. x 4BA, bolts with
nuts, round slotted head, hex. nuts,
cad. plated. 5/- gross.

All prices include Post and Packing
Scotland and England.

263 GALLOWGATE
GLASGCOW, C4

Telephone: BELL 0729.

)

SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type “38' Mark il. Just
arrived. New purchase, New condition—5 valves
—in case—Less attachments, 376 each,
ATTACHMENTS for Type ‘38" Trans-
receivers. ALL BRAND NEW: Headphones 15/6;
Throat Microphones 4/6 Junctlon Boxes 2{6;
Aerials, No. | 2/6, No. 2, 5/- Webbmg 4f-;
Haversacks 5/-; Valves—A.R.P.12 4/6, A.T.P.4,
3/6; Set of FIVE VALVES 19/- the set,
TRANSRECEIVERS. Type "'I18" Mark Ill, 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. Soeaker and 6-v, vib, Pack. Untested no
guarantee but COMPLETE £2/18/6.
RESISTANCES. 100 Assorted .useful values.
New wire end 12/6.
CONDENSERS. 100Ad. Mica: Tubular; etc. ISI
BOMBSIGHT COMPUTERS. Ex-R.AF
NEW. Hundreds of Components, Gears, etc.
Ideal for Experimenters £3.
LUFBRA HOLE CUTTERS. Adjustable {in,
to 34 in. - For Metal, Plastic, ete. 7/-.
QUARTZ CRYSTALS. Types F.T.241 and
F.T.243, 2-Pin. 4in. Spacing. Frequencies between
5,675 kes, and 8,650 Kes. (F.T.243). 20Mcs. and 38.8
Mes. (F.T.241. 54th Harmonic) 4/- each. ALL
BRAND NEW. TWELVE ASSORTED CRY-
STALS 45/-. Holders for both types 1f- each.
Customers ordering 12 crystals can be supplied
with lists of Frequencies available for their choice,
MORSE TAPPERS. Standard type 3/6; Extra
Heavy on Base 5/6; Midget 2/9.
TRANSPARENT MAP CASES.
l4in. x 102in. Ideal for Maps, Display, etc. 5/6.
DINGHY AERIALS. Ex-U.S.A.  Reflector
Type 4/6.
STAR IDENTIFIERS Type | A-N Covers both
Hemispheres 5/6.
CONTACTOR TIME SWITCHES. 2Impuises
per sec. in case 11/6.
Post or carr, extra. Full list Radio Books, etc., 3d.
SOUTHERN RADIO SUPPLY LTD
I LITTLE NEWPORT STREET,
LONDON, W.C.2 GERrard 6653,

Plastic
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(RADIO) LTD.

5, Harrow Road, Paddington, W.2

Opposite Edgware Road Station

PADdington 1008/9
OPEN MONDAY to SAT. 9-6. THURS. } o'clock

SEND 3d. FOR 28-PAGE CATALOGUE
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JUNCTION TYPE P-N-P
(British Manufacture)
RED-SPOT 800 ke/s Audio Frequency  ............... 10/-
BLUE-SPOT 1.6 Mc/s Mixer and Frequency Changer  15/-
WHITE-SPOT 2.5 Mc/s R.F. and L.F. Amp. ......... 20/-

All Transistors are Tested and Guaranteed
N.B. The Red-Spot is similar to Mullard OCT7I

"EAVESDROPPER"
THREE-TRANSISTOR POCKET RADIO
{No Aerial or Earth required)

Var_-iable Tuning. Total cost, as specified, including Transistors Transformers,
Coils, Condensers and Battery, etc, with circuit and plastic case.

POST FREE
With Min. Hearing Aid, 90/-.

Alfl items sold separately
With single 'phone, 82/6.

77’6

Over 300 different types B.V.A. & American
valves in stock. Send for Lists.

VR

The New
"TRANSISTOR-8"

Push-pull Portable Superhet

I Can be built for £11/10/- l

This Portable 8 Transistor Superhet is tunable for both Medium and Long
Woaves 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

@38 Spec_ia_lly selected Transistors'
@ 250 Milliwatts Qutput Push-Pull

We can supply all these items
including Cabinet for

£11/10/-

Medium and Long Waves All parts sold separately

Internal Ferrite Rod Aerial
7 x 4 Elliptical High Resistance Speaker
Drilled Plastic Chassis 8% x 2%in.
Point to Point wiring and practical layout
Economical. Powered by 74 v. battery
Highly sensitive
Attractive lightweight contemporary case
N.B. Pair of OC72's supplied at additional cost of 40/-
Call and hear demonstration model.
Further details in the August issue of ** Radio Constructor.”

Send" for circuit diagrams,
assembly data, illustrations
and instructions, and full
shopping list 1/6.

QUARTZ CRYSTALS

FT243—FUNDAMENTALS.
80" Types 5706.667 Kc/s to 8340 Kcfs (in steps of
33.333 Kc/s).
120 Types 5675 Kc/s to 8650 Kc/s (in steps of 25 Kc/s).
(Excluding Types 7000/7300 & 8000/8300)

5 ,- EACH

Complete Sets of 80 Crystals, £7/10/-.
Complete Sets 120 Crystals, £10.

100 Kefs Standard 10X ............ 15/- | 200 Kc/s FT241A
100 Kefs Gold Plated DT, Cut ...22/6 ’ 500 Kcfs FT241A

150 Ke/s Two Pin Round 12/6 | 500 Kcfs Brook's Special Holder I5/-
160 Kefs ,, ,, 10X ...12/6 | 5000 Kc's Piezo 2-Pin Holder ...12/6

P.O. TYPE 4B CERAMIC

100 Kcfs 819.6 Kefs -
163.9 Ke/s 1000 Kcfs 15/ EACH

DC 11A 2-PIN

1740 K 1780 K
1764.5 ‘I:é::/s s 7/6

MINI-TWO

TWO-TRANSISTOR MINIATURE
POCKET RADIO (MNo Aerial or Earth)
The smallest Transistor set offered on the
market. Variable Tuning, Drilled Chassis,
Plastic Case size 3in. x 2in. x #in., Miniature
Hearing Aid, 2 Transistors and all com-
ponents including 14 volt Battery, Circuits
and full practical layout diagrams.

Total Cost 5 5’-

Complete.

7000 Ke/s to 7300 Kc/s in steps of 25 Ke/s 1} z’sn
8000 Kc/s to 8300 Kc/s instepsof 25Kefs J cachy

FT241A—54th HARMONIC
80 Types 20 Mc/s to 27.9 Mc/s (in steps of 100 Kc/s)

(Excluding 27 Mc/s)
| 27 MCs 10)- 5/= cach

i COMPLETE SET OF 80 CRYSTALS £6.0.0 ]

COLLARO RC456 “ HOMELIGHT ”
4-speed auto-changer. Latest type with X
crygﬁl tumover pkup.  £O/15L 2 TRANS;SOTRO_I_!ZBPLEERSONAL

No Aerial or Earth Required

Variable Tuning
We can supply all components includ-
ing 2 Transistors, Diode, Resistors,
Condensers and Miniature Hearing
Aid and Plastic Case size 43x23x|j
and |} v. Battery FOR 55/-,

All items sold separately.

TRANSISTOR SIGNAL
TRACER

C Kit with 2 Transt C nithl
Phones with Circuit and plastic case.
42/8

TRANSISTOR SQUARE
WAVE GENERATOR

Complete Kit with 2 Transistors. Cow-
ponents, Circuit and plastic case.

25/- COLLARO RC/3/554

3-speed single player with crystal twmnover
R.F. 24. 10/-. R.F.25 12/6. R.F.28 25/-. pick-up type *T." £6/19/8, carr. 3/6.
Brand new with valves, carr. 2/6G.

Brand new io original carton.

MANY OTHER TYYPES AVAILABLE
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NEW S.T.C. AND * WESTALITE”
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products, NOT Surplus.

REVISED PRIGES (3rd JUNE)

S.T. & C. EH.T. K3/I5, 5/-; K3/45, 9/4;
K3/50, 9/10; K3/|00, 16/8; all post 4d. extra.
CONNE

BRIDGE CTED FULLWAYVE.
17v. la., 13/4; 1.5a. 26/6; 2.5a. 32/é; 3a.
30/6; 4a. 38/-; 5a. 38/6; all post free. 33v
0.6a. 22/3; la. 22/9; 1.5a. 45/-; 2a. 54/-; 3

54/-; 4a. 64/- Sa. 68/-, all post 1/6. S4v. la
33/-; }.5a. 62/- a. 4-; a. 74/-; Sa 97/
72v. la. 42/-; ISa 78/; 2a. 95/-; 3a. 95

Sa. 124/-; 100v. la. 61/-; ISa 112/-; 2a. |34[-;

3a. 134)-; 5a. 180/-, all post }/10.

BRIDGE CONNECTED WITH 7§|n.
SQUARE COOLING FINS |7 v. a.
53/7; 10a. 61/-; post 2/3.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 73in. SQUARE
COOLING FINS. Both types, same price.
}7v. 12a. 95/-; 20a. 120/-; 30a 172/-; 50a.
280/-; 33v. 6a. 89/-; 10a. 102/-; 12a. |16{
20a. 202/6; S4v. 6a. 124/-; 10a. 144/-;
6a. 160/-; 10a. 186/-; 100v. 6a. 227/6; 10a.
270/-, al! post 3/-.

REVISED PRICES (7th FEB.)

N WESTALITE ** (BRIDGE). I2—I5v D.C.
0.6a., I2/-~ 1.2a., 30/-; 2a., 32/6; , 49/=;
; 10a,, 64/6 20a., 117/6; BOa . 1T
278[- 24v. |.2a., 30/-; 2.5a., 49/-; Sa.
60/-' 10a., 109/6; 20a., 208/- 36v. 1.2a,, 47/6
2.5a., 84/-; 5a., 82/6; IOa 154/6; 100v. 1.2a.,
82/6; 2.5a., 154/6; Sa., '195/6; 10a., 391/
All post extra from 1/6-3/-. EH.T. Rects.,
14D 134, 25/-; 36EHT60, 35/10, post 4d.
| m.a. A.C./D.C. meter-rects., 14/6
Wholesale and Retail

Special Price for Export and Quantity

T. W. PEARCE
66 Great Percy Street, London, W.C.1

Off Pentonville Road, Between King’s Cross and Angel

THERMOSTATIC
SOLDERING IRON

CECO — 70 watt

Instrument size

HEATS UP QUICKLY—
1} 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 suit the
grade of solder and
keeps the temperature
to within 15°C. It
incorporates a micro-
switch  giving  snap
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 Manufac-
turer:—

CARDROSS ENGINEERING
[4

. LTD.

LEVENFORD WORKS,
DUMBARTON

Phone: Dumbarton 655
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'BARGAIN OFFERS

e

HETERODYNE FREQUENCY METERS,
pe L.M.14. new U.S.A, surpjus. 12ke/s to 20
/s accuracy 0.01%.
crystal,
tion book and Instruction Booklet.

FIELD STRENGTH ABSORPTION
WAVEMETER, ty{)e TS-509/UR.
new American surg

Direct calibration 9|

mains required. Complete with crystal and
built-in i-wave telescopic aerial, sealed micro-
ammeter reading 0-50 fitted on panel.
instrument, ready for use and with instruction
booklet is housed in neat grey portable case

SIGNAL QENERATORS.
phone Precision Micro-wave type 9.
enerator, 6 cms. to 7.2 cms., complete with
calibration charts.
Type T.F, 144G current model, not war sur-
plus, 85 kefs to 25 Me/s
VARIACS type 50 B, in new condition. Input
230 volts, Output 0-270 volts 5 KVA. Type
100L.
output.
TEMPERATURE CONTROL OVENS,
230 volts A.C. Admiralty pattern, give stability
of 2 parts in a million with suitable crystals.
Fitted thermostat and thermoineter, tempera-
ture adjustable 40/60 degrees C.
quartz crystals.
guaranteed.
MINIATURE I1.F. STRIPS 10}” x 24" x3",
frequency 9 72 Me/s, supplied with circuit dia.
é post,

Offered complete with

valves, connecting cable, calihra-

Brand
us in original packing.

1400 Mc/s. “No battery or

The

Standard Tele-
Signal

230 volts input, 0-230 volts 2 KVA

Ideal for

As new, lab. tested and

CONTACTORS by Allen Bradley.

110 volts 50/60 eycles 3-pole 25 amps. Over-
load Relays 5(;‘117 amps. A.C. Relays
D.P.C.0. 115 volts, 15 amps..

Electric.
230 volt D.C., coil 0.3 to 0.6 amps.

A.C. MOTORS. 1 H.P. 230 volts 2.3 amp.,
1,435 r.p.m. 4-foot mounting Crompton or
Hoover,
carr. 5/-.

Leslie

new General

Hand reset Overload Relays

tested and guaranbeed, £4/12/6,

Dixon & Co.

Telephone : MACaulay 2159=

POST RADIO SUPPLIES
FOR HEADPHONES
DLRS, DLR2, BAS,
HEADPHONE CORDS
EXPORT ENQUIRIES INVITED
33 Bourne Gardens, London, E.4

RETERS
WE CAN SUPPLY
WITHIN 7-14 DAYS

a complete range of moving coil—

moving iron—electrostatic—thermo-
couple—also multirange meters—
meggers—pyrometer and laboratory

test instruments, etc,

All to B.S.89.

REPAIRS

Delivery 7-14 days.
Qur skilled craftsmen carry out re-
palrs or convert any types and makes
nf single and multirange meters.

Where desired, repairs are accepted on contract.

THE V.Z. ELECTRICAL SERVICE
4, LISLE STREET, LONDON,W.C.2.
Telechone: GERrard 4861,

Single and Multi-range repaired
and recalibrated

We convert or supply meters to
your requirements.

10/14 days
E.LLR. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9.

Tel.: LADbroke 4168

Whatever vour age or esperience, you must read
“* ENGINEERING OPPORTUNITIES.” Full details of
the easiest way to pass A.M.LMech.E, A.M.ILO.E.,
C. & G, (Electrical, etc.), General Cert., efo., on

144 PAGES .27 i
ee s
A

Courses in all branches

of Engineering—
Mechanical, Electrical.

% Civil, Auto. Aero..

" Radio, ete. ., Building,
‘¢eto. If you're earning
. lessthan £15a week, mell
us what interests you
and write for your copy
oi ¢ ENGINEERING
OPPORTUNITIES "’
. today—FREE.

B.LE.T.

387 College House, 29-
i 81, erght’s Labe
¥ London, W.

‘ Dept. A, 214 Queenstown Road, London, S.W.8

RESISTANCE WIRES ||
EUREKA - CONSTANTAN |

MOST GAUGES AVAILABLE
NICKEL-CHROME - MANGANIN

POST RADIO SUPPLIES |

33 Bourne Gardens, London, E.4
Phones : Clisso'd 4688/2021

build your own

TAPE RECORDER

with the

‘ASPDEN’

tape deck kits

Two models, Sin. or 7in. spools, two speed,
twin track, terroxcube heads, finest motor,
and complete assembly instructions.
Compact model 521 kit,. . £8 0
Standard model 721 kit.. £9 5 0
Assembled and tested 30/- extra.
And the
RECORD/REPLAY AMPLIFIER KIT,
24 watt, neon lndllcator, without valves

/-

POWER PACK KIT for above, less valve
£2/18/6
Carr. extra.

Mr. E. D. S., of Notts, writes:—

‘* Can truly say that | have never had such good
value for my money—performance—equal to
many of the more expensive recorders,’’
This deck and amplifier is being used in the
Antarctic by an expedition member.

Send stamp for full particulars to:—
W. S, ASPDEN

Stanley Works, back Clevedon Road,
Blackpool, Lancs.
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C.R.T. ISOLATION TRANSFORMERS ' o London, Mtead sud Norhora LTA.
Snitable all T.V. makes, T.R.F. or Superhet. Colls,

For Cathode Rav Tubes having Heater/Cathode short
eircuit for C.R. Tubes with falling emission.
e A. Low leakage windings. Ratio 1:1.25 giving
3 25% boost on Secondary.
2 volt .. 1(/6 each

10/6 each with Tag
10/6 each Panel and
10/6 each Solder Tags
- 10/6 each
Ditto with mains pmnsnes 12/6 each
Type B. Mains input 220/240 volts. Low Capacity. Multi
Ontput 2, 4, 6.3, 7.3, 10 and 13 volts. Input has two taps
which imrease outpnt volts by 25% and 50% respectively.
This transformer is suitable tor all Cathode Ray Tubes.
With Tag Pauel 21/~ each.
e C, Low capacity wound transformer for use with
2 volt Tubes with lalling emission. Input 220/240 volts.
Ontput 2-2}-2}-2}-3 volts at 2 amps, With Taz Panel
17/8 each.
All Isolation Transformers are individually boxed, labelled
and clearly marked with relevant data.
NOTE:—It is cssential to use mains primary types with
T.V. receivers having series oconmected heaters.

RESISTORS., All values. 10 ohms to 10 mez., } w. 4d.;

jw,6d;1w,8L;2w,1-

HIGH STABILITY. } w. 1%, 2/-. Al preferred valnes
100 ohms to 10 meg,

-5 watt WIRE-WOUND RESISTORS 1/3
10 watt 25 ohms—10,000 ohms ........ {1/6
15 watt 2/

15,000 ohms—350,000 ohms Sw,1/9310w,.......... 2/3
WIRE-WQUND POTS. 3 WATT LAB COLVERN ETC.
Pre-get Min. T.V., Type Standard size Pots., 2%in.
Knurled Slotted Knob. Spindle High Gnde. All
All values 25 ohms to 30 Valnes, 100 ohms to 50 K.,
K, 3/- ea. 50 K, 4/- 5/6. 100 K., 6/6.

Ditto Carbon Track 50 K. W/W EXT, SPEAKER
to 2 Meg., 3/-. CONTROL 100, 3/-.

o/P TRANSFORMEBS Heavy Duty 50 mA,, 4/6. Multi-
ratio push-pull, §/6. Min. 3 v. 4 type 4/6. Hygrnde Push-
Pull 7 watts, 15/8.

L.F. CHOKES 15/10 H, 60/65 ma., 5/~; 25/20 H. 100/120
mA., 11/8;20/15 H.,120/150 mA., 12/6; 5 H. 250 mA., 15/-.
IN: . 350-0-350, 80 mA,, 6.3 v. tappedév 43,
5 v, tapped ¢ v. 2 3., ditto 250-0-250 80 maA. , ete., 21/-,
Bargain 300-0-300 v. 65 mA, 6 v. 4, 47. 2a. 15/-

I.LF. TRANSFORMERS 7/6 pair
465 Ko/g Slug tuning Miniature Can 2} x1x lin. High
Q and good band width, By Pye Radio. Data sheet supplied.

Wearite M800 IF Transformers 465 Ko/s. 12/8 pair.

HEATER TRANS. Tapped 200/250 v. 8.3 v, 1} nmn 6
ALADDIN FORMERS and cores. fin.,

.3in, FORMERS 5837/8 and Cans TV1/2, luL sq % 2in.
and §in, sq. x 1§in,, 3/- complete with cores,

SLOW MOTION DRIVES Epieyolio ratio 6 : 1, 2/3.
TYANA. Midget Soldering Iron. 200/220 v. or 280/250 V.,
16/9. SOLON INSTRUMENT IRON. 25 w., 24/-.
MAINS DROPPERS, 3x1}in. Three Adj. Slldexs. .3 amp.
750 ohms, 4/3, .2 amp., 1,000 ohms, 4/3.

LINE CORD. .3 amp., 60 ohms. per foot, .2 amp., 100 ohms,
per foot, 2 way, B84. per foot, 3 way, Vd. per oot

CRYSTAL MIKE INSERT by Acos
Precision engineered. Size only 1§ x3/I8in. Bargain.
Prics 6/6. No transformer required,

MIKE TRANSF., Ratio 50: 1 8/9 ea; 1 0:1, 10/6.
LOUDSPEAKERS .P.M. 3 OHM. hn square 17/8
sin. R.A. 17/8 7in. X 4tn. Goodmans 21/~
33in. Bquare Elac, 21/ 8in. Plessey 19/8
84in. Goodmans, 18/6 10in. R.A. 30/
4in. ELAC TWEETER, 25/-. 12in. Plessey 30/
8in. M.E. 2.5 k. field tapped O.P. transformer, 24/8
CORYSTAL DIODE. G.E.C., 2/-. GEX34, 4/-. 40 Cirouits, 3/-.
CRYSTAL S8ET CONSTRUCTION, Kit 12/6. Book 1/-.
H.R. HEADPHONES. 4,000 ohms, brand new. 16/6 pair.
SWITCH CLEANER Fluid, squirt spont, 4/3 tin.
TWIN GANG CONDENSERS. 385 pf. Mxmhatuiro. 1fin.

1957 RADIOGRAM CHASSIS

THREE WAVEBANDS
S.W.18 m.—50 m.
M.W. 200 m.—550 m,
L.W. 800 m.—2,000 m

12 month Guarantee ‘AC. 200/250 v., 4—wly switoh.
Short-Medinm-Long-Gram. A.V.C. and Negative
feedback, 4.2 watts. Chassis 13}in. x Sjin. x 2jin.
Glass Dial 10 x 44in. horizontal or vertieal available,
2 Pilot Lamps. Four Knobs, Walnat or Ivory, aligned
and calibrated. Chassis isolated from mains.

BRAND NEW £10.10.0 o= 46

TERMS: Deposit £5/5/- lnd 6 monthly payments ot £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS:
8in., 17/6; 10in.. 25/-; 12in., 30/-.

RECOMMENDED FOR ABOVE CHASSIS

* RCS. SCOOP |
HIGH FIDELITY AUTOCHANGER

1957 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 rost free.

TERMS: Deposit £5/5/- and 8 monthly payments ot £1.

SUITABLE PLAYER CABINETS
AMPLIFIER PLAYER CABINETS

B.S.R. MONARCH
4-SPEED AUTOMATIC
RECORD CHANGERS

1957 MODELS
Brand new and fully guaranteed 12 mouths,

| NoT JoB LINE RESECT STOCK |

Designed to play 18, 33, 45, 78 r.p.m. Reocords 7in..
10in., 12in. Lightweight Xtal piek-up, turnover head,
two separate sapphire styli, for Standard and L.P.
Each plays 2,000 records. Voltage 200/250 A.C.
our PRICE £8.15.0 cach. Post tree.

Terma: Deposit £5 and § monthly payments of £1.
Space required 14in. x 12}in. 5in. above and 3in. below.
SUITABLE PLAYER CABINETS
AMPLIFIER PLAYER CABINETS .

FIVE VALVES
LATEST MULLARD

GARRARD. 4-speed Single HKecord Player with GC2
Turnover Head for 78 r.p.m. and L.P.  Spaca requlred
H4in. x 12fin., 2}in. above Zfin. below Mode' 4 SP
—BARGAIN £8. Post Free.

x 1}n. % 1gin, 10/~ 0005 Standard wit
9/-; loss trimmers, 8/-. Midget, 7/6; 3-gang 500 pt., 7/6

SUPERHET COIL PACK 27/
Miniature size 23 x23 x1jin. High Q dust cored coils.
SHORT, MED,, LONG. GRAM switching with conneo-
tion diagram and 5 valve circuit. 465 Ke/s LF.

VALVE HOLDERS, Pax int. Oct,, 44 [EF50, EA50, 6d.
B12A, CRT, 1/3. Eng. and Amer. 4,5, 8, 7 and 9 pin, ]/-.
OULDED Mazda and Int. Oct., 8d., 870 B8A, BS@, B9A,
9d. B7G with can, 1/8, VCRB7 2/6. B9A with oan, 2/6
CERAMIC, EF50, B7G, Int. Oot. 1/-. B7G with can, 1/9.
SPEAKER FRET. Gold Cloth l8m.x25ln.y 5/-.  26in. x
86in., 10/-. Expanded metal, Silver 153 x 94in., 2/- each..
14%in. x 12in., 3/~ ea
Tygan 4ft. 6in. wide, 10/- lt 2. 3in. wide, 5/- £,
WAVECHANGE SWITC!
2 p. 2-way 8 p. 2-way, lhort spindle. , ..
5 p. 4-way 2 wafer, long spindle
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long spindle.
3 p. 4-way, 1 p., 12-way, long spindle
Wave change ‘* MAKITS,” 1 waler 8/8; 2 waler 12/8.
3 waler 16/~; 4 waler 19/6; 5 waler 23/-; 8 water 26/6.
TOGGLE SWITCHES. S8.P., 2/-; D.P. 3/6. D.P.D.T. 4/~
MORSE KEYS, good quahty e ——— we— .. 218

KNOBS GOLD ENGRAVED., Walont or Ivory, lhin

diam., 1/6 each. * Focus,” * Contrast,” ¢ Brilliancs, b
« Brilliance—On/Of,” On-oﬂ i Volnlne »? ¥ Volt-
On-Of,” * Tonme,” * Tuning, I Treble,” * Bass,”
« Wavechange,” * Radie Gram,” * 8L Grnm,"
¢ Rooord-Play,” * Brightness,” ditto, not engraved, 1/-.

FAMOUS MAKE 4.speed Motor and Turntable with
selecting switch for 16, 33, 45 and 7Br.p.m. records:
2300/250v. A.C. 50 e.p.s. Also Lightweight pick-up with
Xtal turnover head, separate 8apphire stylus for L.P.
and standard records. SPECIAL OFFER, THE TWO
£4/12/8, post 2/8. 14x12}in. Cut Out board 6/-.

valves, component.s chassis, ing plans. COMPLETE
KIT for mains operation 200-230 v. A.C., £3/10/-.
As ABOVE less POWER PACK. Requires 200 v. 20 mA.
H.T, 6.3v..6a. L.T. £2/5/~. Mark II cascode £1 extra

sach Kit.
'h .
Volume Controls | 80 <xsve Coaxial
Midget size Semi-air spaoed Polythene
Long spindles.  Guaran- insulated }in. dia. Stranded
teed 1 year. All values

core. Ideal Band III. 9d. yd.
Losses cut 50%.

STANDARD QUALITY
$in. Coaxial ........ 8d. yd.

COAXIAL PLUGS 1/- DOUBLE SOCKET 1/3
80CK: 1/- OUTLET BOXES 4/8
BALANCED TWIN FEEDER per yd., 6d. 80Q or 300Q.
TWIN SCREENED BALANCED FEEDER 1/- yd., 80 ohms.
TRIMMERS, Ceramic, 30, 50, 70 p! 9d. 100 pl 150 pt.,

1/3. 250 pt, 1/6. 800 pt., 750 pt., 1/3.  Philips 1/- ea.

ALUMINIUM CHASSIS. 18 s.w.;. Plan, undrilled,
with 4 sides, riveted comers and lattice ﬂxmg holes,
with 2}in, sides. 7x4in., 4/6; 9 x 6in., 5/9; 11x7in.,
6/9; 13x9in., 8/6; 14x11m. 10/8; 15x14m, 12/6
and 18 x16x3m 186/6.

BLACK CRACKLE PAINT. Air drying, 3/-

P.V.C. CONN, WIRE, 10 colours, single or :tnnded 2d. yd.
5in, RADIO SCREWDRIVE RS, ach,

NEON MAINS TESTER 'SCREWDRWERS 5/8.
MULTICORE SOLDER 60/40, 18 a.w.g., 3d., lﬂs w.g., 4d. yd.

12/6 PURETONE RECORDING TAPE

1,200 t. on standard fitting 7”7 Plastic reels.
Brand new, boxed, 12/6.
Spare Spools 5” metal 1/6, 77 Metal 2/3

FERROVOIGE 1,200f¢. Plastic Tape 25/-

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-BACK.
VOLTAGES. K3/25 2 kV., 5/-; K3/40 3.2 kV., 7/-; K3/45.
3.6 kV., 7/6; K3/50 v. s kV., 8/-; K3/100 S Kv 14/8.
MAINS TYPE RM1, 125 v.; 60 mA., 5/-; RM32, 100 mA..
6/-; 130 mA., §/-; RM4, 260 v. 276 mA., 16/-.
MINXATURE CONTACT COOLED RECTIFIERS.

x 25 - 9/6.
Wearite “ P’ 3/- emcn Osmor Midget
Q " type adj. dust core, from 4/- each. All ranges,
TELETRON. L. & Med. T.R.F., with reactlon. 3/8.
FERRITE ROD AERIALS, M, 8/9: & L., 12/8.
T.R.F.COILS A/HF, 7/- pair. HF. CHOKES 216.

JASON F.M. TUNER COIL SET. 26/~ H.F. coil,
aerial coll, Oseillator coil, two LF. Transformers 10.7
Mec/s., Detector tmmlonner and heater choke Cireuit.
and component book using four 6AM6, 2/-. J.B. Ch;
and Dial, 19/6. Complete Kit, £5/18/6. Wlﬂ] Jason
superior calibratéd dial, £6/15-

OONDENSERS. New stock. .001 mtd. 7 kV. T.C.C., 5/6.
@itto 20 kV,, 9/6; 100 pf. to 500 pf. Micas, 6d.; Tabular
500 v. .01 to .01 mid., 9d.; .05, .1, 1/-: .. 1/9:
1/350 v., 9d.; 01m!d2000v
CERAMIO CONDS. 600 v.,

10,000 ohms to Meg.
No. Sw. S.P.8w. D.P.Sw.
4

3 4/~ /9
Lm or Loz Tracks

10% b p 1., 1)
600 pt. to 3,000 pi., 1/3. DITTO 1% 1. 5 ot. to 500 pl 1/9:
515 pf. to 5,000 pf., B/~

NEW ELEGTROLYTIGS FAMOUS MAKES-
TUBULAR

TUBULAR | CAN TYPES
1/350 . 2/~ | 100/25 v.  8/- | 8+16/450 v. 5/
2/450 v 2/3 | 8+8/500 v. 4/6 | 16+16/500 v. @/-
4/450 v. 2/- | 16+16/500 v. /- | 6,000 mid. 6 v. 6/6
8/460 v. 2/3 CAN TYPES 324-32/350 v. 4/6
8/500 v. 2/9 | Clips 3d. | 32+32/450 v. 6/6
16/450 v. 3/8 | 16/450 v. 3/6 | 64+120/275 v. 7/6
16/500 v. 4/- | 32/350 v 4/~ | 60+100/850v.11/6
32/430 v, 5/8 | 64/350 v.  5/6 | 100 +200/257 v.
25/25 v. 1/9 | 100/275 v.  5/8 12/6
50/25 v. 1/9 | 50+50/350 v. 7/= | 1,000 +1,000/6 v
50/50 v.- /-

2 500/12 v. 3/~ 6/6.
FULL WAVE BR[DGE SELENIUM RECTIFIERS. 2, 6 or
12 v. 14 amp., 8/9; 11/3: 4a., 6.

OHARGER TRANSFORMERS Tlppan mput 200/250 v.
for charging at 2, 6 or 12 v. 1+ amp. 13/6: 4 amp., 21/-

AMPLIFIER/PORTABLE RECORD PLAYER CABXNET
8ixe 17} x 13} x 7in. Motor Board 164"
SPACE FOR ANY SINGLE BFCORD PLAYE R,
TWIN SPEAKERS and AMPLIFIER etc.

BARGAN PRICE 45/-

4-WATT GRAM. AMPLIFIER. For 200-250 v. 50 c.p.s.
A.C., mains. Chassis fully isolated. Fitted vol. (with
mains switch) and Tone Control. Designed for use with
any kind of single player or record changing unit. With

B}in. loudspeaker u:xd outg&l‘% transformer. Fits our
t tio;
portable cabinet without m Pg: 131’1 £4_15_0

CHAMPION VHF (F3i) TUNER 88 to 96 mc/s. 5 Mullarg
Valves and Superhet Tuning Heart. Msaroon and Cream
Receiver styled cabinet 6 x 12 x 6in.

Features : This is a self powered 200/250 v. A.C. VHF
(FM) Adaptor with operating and servicing data and a
screened lead for connection to pick-up sockets of Any
Radio, Radiogram or Amplifier,
Brand new with 12 months guarantee.
Our Price 10 gns,, carr. 4/6.

List price 16 gns.

Al Boxed VALVES New & Guaranteed

1R5 8/6)| 6K8 8/8 ) EABCS0 8/8 | BZ81 /e
185 8/6 | GL6 10/6 | EB91  6/6 | E1148 1/6
1T4 8/8 | 6Q7 10/6 | EBC33 8/8 | HABCS0 12/8
334 8/8 | BRAT 7/8 | EBC41 10/8 | HVR2A 7/
3V4  8/6 ) 68N7 8/6 | EBF80 8/8 | MU14 10/8
5U4 8/6|6V6E  7/6 | ECC84 12/8 | PCC84  12/8
5¥3 8/8| 6V6GT 8/8 | ECI'80 10/8 | PCF80  10/6
574] X4 7/8 | ECF82 10/8 | PCF82  .10/8
B8AM6 8/6 | oX5 7/6 | ECH42 10/8 | PCL82  10/6
6B8  b/6| 787 8/8 | ECL80 PEN25  6/8
6BE6 7/6)|1248  7/6 | ECL82 12/ | PLS2 1c/8
6BHG6 10/6 | 12AHS 10/6 | EF39  7/6 | PY80 10/8
6BW6G 8/6 | 12AT7 10/6 | EF4l 10/8 | PY8i 10/6
8BW7 8/8| 12AU7 10/6 | EF50 5/6 | PY832 10/6
6CH6 10/6 | 12AX7 10/6 | Equip. BP61 5/8
6D6  7/6 | 12BE6 10/6 | EF30  8/8 | UBC4L 8/8
6F8  7/6 | L12BH7 10/6 | 8ylv. UCH42  8/6
l 6H6 3/6| 12K7  8/8 | KF80 10/6| UF4al 8/8
6J6  68/6]12Q7 8/6 | EF92  5/6 | ULAL 8/6
838 7/8 | 3524 10/8 | EL32 5/8 | UY4l 8/6
6J7  8/880 8/8| EL84 10/6 U22 1o/8
6K6  8/6 | 954 /86 | EY51 11/8 | U25 11/6
6K7  5/8| EA30 1/ EZ240 10/6) X79 10/8

NEW AND ENLARGED SHOWROOMS NOW OPEN

Our written guarantee with every purchase.

RADIO COMPONENT SPECIALIST

Tel. THO 1665. Buses 133 or 68 pass door.

S.R. Stn. Selhurst,

Please address all Mail Orders correctly as below

337 WHITEHORSE RD._, WEST CROYDON

OPEN ALL DAY —(Waed. t p.m.)
48-hour postal Service, P, & P. if-, £2 orderspost free (Export extra,) C.0.D, Service'l/6

CATALOGUE éd.
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. W . é g QUARTZ CRYSTAL UNITS
oA GL oty | Esion <510 &
EDDYSTONE 870° | / o \™ i
RECEIVER
o PRICE — £38.16.0 (inc. P.Tax)
Efficient broadcast ti
“PERMATIP” short, medinm and loag waves,
AND A Semi-Portable ACDG set Ty pe
a t: cabin or
“PERMABIT” home "use, offering Eddystone B7
design and workmanship at a
INSTRUMENTS Reasonable Price. b
FOR 3
In stock at:- Th B7 unit i d in th dard B7G
GREA:OEII.‘DERING W EBB 'S RADIO \r/aIIF/etYzzvelo:’élta:dm?sunr::rrr:gtitc:il;tas"ea?gd and
EFFICIENCY 14 SOHO STREET, LONDON, W.1 :vayilai\ll:c;a:eﬂ;e frequency ranges from 100 kefs
5 Telephone GERrard 2089 | to 500 kefs and from 3 Mcfs to 16 Mcfs. Gold

electrodes applied by cathodic sputtering give
R der 8 definitel o permanence of calibration. Normal adjustment
::ltr:\tlit;nagse l‘_";‘o;e'l';' a?layil\:lgle?:r — accuracy 0.01 %, Max. adjustment accuracy 0.003%,

mains or low voltage supply. Bit Early delivery can be given of some frequen-
sizes 3/32 to 3/8 inch. Full details cies, and we will be pleased to quote for

maniicserr® e ol | RADIQ &ELEGTRONIC | 1152 GUARTZ crvsTaL co. Lea

LIGHT  SOLDERING DEVELOPMENTS LTD. ENG'N EERs NS TL, Kingston Road,

106, GEORGE ST., CROYDON, SURREY 5 & B Telephone: ’ Cabl‘es. e
—————— Tel.: CROydon 8589 — The MORSE CODE is_still, and | Malden 0334 QUARTZCO NEW MALDEN
always will be, the basic Code for in-
dividual Signalling, whether on visual or
telecommunication circuits. )
So add this simple and interesting subject
to vour gqualifications. Apart from the
pleasure defrived fro}x;n t.hﬁs extra knowledgf,
it counts for much when a step up the
ladder is under consideration. oscl lLoscopE
Write for the CANDLER BOOK OF

FACTS and see for yourself how fascinating (MINIATURE TYPE—1" C.R.T.)
the Candler method of teaching the Morse Supplied in kit form complete

Code will prove. with full instructional notes

CANDLER SYSTEM co, for radio & T/V servicing.

The soldering bit which main-

PORTABLE
TEST PANEL

for workshop
or students’ use

Two separate moving | Ranges(AC & (56W) 52b ABINGDON ROAD, LONDON, W.8 Operates from power
coil meters for volt DC) Candler System Co., Denver, Colorado, U.S.A. supply of most AC
282 | 0-30mA domestic radio receiver

current and resistance 0-10v, 0-25v

eashrement. Inwaod 0-500v equipment or from power unit

. 0-10,000 ohms supplied as an extra.
en case with metal Size '8%” x 517 x 247
front and test prods. light and portable. TELETRON SUPER INDUCTOR COILS Cash £10 (inc. post/pkg.) or 30/ down

. d 9 thl t
casIL g£6 (:m;; post/pkg.) or 30/- down “3 (Tr::ar: Priyc:aiylrgels ;)Of“
: al P £10.10.0.
an (r'lr"::'a‘nlt Pzigeaytg?leor‘\&s) of £1 (Power unit, if required, £3 extra)
Order now from:— Order now or send for further details to:—
E.M.L INSTITUTES, Dept. T.P.127, London, W.4

Ferriie Rod Aerials. Wound on high permeability E.M.1. INSTITUTES, Bept. $.C.127, London, W.4
ic.az | Ferroxcube rod, Medium wave 8/9, Dual wave 12/9.

1c.02
Type HAX. Selective crystal

diode coil for tape and quality
amplifiers, MW 3/-, LW 3/6. = —
Dual wave TRF Coils,matched
pairs (as illustrated) 7/-
pair. Type 5.5.0. Supersonic

Tape Osc. coil, provides
p 6.3 v. 3 a. RF for pre-amp

COPPER WIRE

e ¢+ =5 heater. Eliminates induced
ENAMELLED, TINNED, LITZ, 50c¢/s hum, 40/100C kc, 15/- ea. Transistor coils, etc.
COTTON AND SILK COVERED Available from leading stockists. Stamp for TUB S
RESISTANCE WIRES, complete data and circuits.
| p= it - s RaES THE TELETRON CO. LTD., USED BUT
gauges available. 266, Nightingale Rd., London, N.9. How 2527

B»Ikd SCREWS, NUTS, WASHERS,
s oorgdedaatey 0 || RELIABLE AND FAULT FREE

TUFNOL ROD, PAXOLIN TYPE COIL

FORMERS AND TUBES, ALL DIAMETERS.
Latest Radio Publications. ] DXl i o i o i i ol ol ob ol 2P .
SEND STAMP FOR LIST. TRADE SUPPLIED. * &t AM PI 99 l4in. £5-10-0 RECGTANGULAR
G.E.C.,, B.T.H. & |7in. £7-10-0  TYPES
WESTINGHOUSE LENGTH 6", WIDTH 47, DEPTH 24"
Really Versatile 2 Stage Audio Amplifier 6 MONTHS GUARANTEE
GERMANIUM CRYSTAL designed specially for instant fitting to
any portable Record-Player!
DIODES Brief Specification-: OVER 3W OUT-

I/- each, Postage 3d.

Diagrams and three Crysta! Set Circuits
Free with each diode.

A large purchase of these lully GUARANTEED
diodes from the manufacturers enables us

to make this attractive offer.
£€3.19.6 & 3/6 p.p. Photos & further

POST RADIO SUPPLIES details 6d.  Stamps to

33, Bourne Gardens, London, EA * E.K.E. 47, Arksey Lane, Bently, Doncaster
D e e e g 2L X

having isolated HT winding, pl
B o on et ben chasaia: FROM 3—3 MONTHS
cw.0. £6 CARR. INS. I5/6

easily & quickly fitted inside any cabinet
FELMARC LTD.

which will hold a turntable & motor; Neg
15, KINGSWAY

feedback, Tone and Volume controls.
Ready to operate, and PLAYING TESTED.
NUNEATON - WARWICKSHIRE

U

+
+
+
t fRt—
PUT for 2-40hm Spkr; Mains Transformer i 12in. ALL TYPES GUARANTEED
*
4
4
+
+
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SPECIAL 'HAM' OFFER!!IN 3 GM MAGNETRON/KLYSTRONS ASSEMBLY
TEST SET 102 Includes:—
Consists of impregnated mains | 725A
transformer 200-250 v 50 cycles, Magnetron
12 v 2 amp, 6 v 3 amp, output 2 723A/B
280 v at 80 ma. S.T.C. “metal Klystrons ‘8
rectifier 80 ma, |-DETI9, 4
1-6J5, Bulgin plugs, sockets and 2 Cva2s3
pilot lights. Mains leads, Circuit Crystal
is a multi vibrator locked mains Diodes
type, with a cathode follower. | 1B24
Can be modified for: TR Tube
gAudlo émplllxﬁer 1 CVIIS
Audio Oscillator
& V.F.O. ) ATR Tube
@ External Synchronizer
e ASSOCIATED WAVEGUIDE ASSEMBLY PRICE £7 10 0 each,
Bef ng nue:‘fol'r—zcl:;mg circuit onl P. & P. 7/6.
a Y
40/-, Carr. 5/- PULSE TRANSFORMER and4 MAGNET FOR ABOVE €3.

179

: 373 MINIATURE 9.72 I.F. STRH;S.
upplied complete with 3 EF9I,

2 EF92, | EB9I. ldeal for modification to ORIGINAL AR88
FM Tuner as described on page 107 of

: ‘t‘lgle. égl:fl Practical Wireless. Price * MAINS TRANSFORMERS ﬁv

WESTINGHOUSE PENCIL REC- Input 110 voles—240 v. Qutput 345-0-345 at 150 ma.

TIFIER. Type 1.50, output 500 v. at 5v. at 2 amps and 6.4 v. at 4, 5 amps Brand new
& 5 mA. 5/- post paid. fuliy, Shrouded. 50/
BENDIX RECEIVER MN26.C.

§ Covering 150-1500 kefs in 3 bands.
Valves used 5-6K7, 2-6N7, 2-615, 1-6F6,
P 1-6L7. Complete with switching motor R I 0 o
and dynamotor. This superb unit has ’

& been modified for 12 v, operation. RECE IVER

Only 80/-, carriage 8/6.

{ AMERICAN GEARED MOTOR. | vanes 5 ARF 12s 3°AR b
24 v, D.C. with builtiin r[{r;cisionNgeari frequency  bands. Contars
box. No. | drive 24 R.P.M. o. 6 v. Vibrator Pack and built-in
drive 6 R.P.M. On 12 v. No. | drive 3}in. Goodman speaker, operates
16 R.P.M. No. 2drive 4 R.P.M. Overall from @ v. battery, consump-
size of motor and gearbox 7iin. x z’:;; 'i‘a’“;"’ié f"l“ﬁ;" li)“es'i“f]":d'
3iin. x 3in,, weight | Ib, 14 ozs. Brand for Mobile or Ground station
New. Only 29/6. P. & P, 2/-, Operates with any normai aertal.
DIPOLE AERIAL No. 4A. 52fc. hard | Somplste, guaranteed and tested
drawn 7/22 copper wire with centre | ol GEML. O SON
insulator, fitted with feeder sockets, . .
Both ends have 3-link insulators and
slotted wire adaptors. Brand new. Price

9/-. P.and P. 2/-

HIGH  RESISTANCE JHEAD- A N ' PUBLIC ADDRESS
Y PHONES. Type Mk, IV 4,000 ohms,
Y with cord and] plug, Brand new. 1/ | h EQU'PMENT
16.

\ each. P. & P
INDICATOR UNIT TYPE I82A. 6 valve speech amplifiers with 4 6L6é's in parallel push pull
Unit contains VCR 517 6in, cathode ray | handling from 30 to 60 watts. Mains input 200-250 volts.

tube with mumetal screen, | 5U4G, 3 COMPLETE WITH ALL LEADS IN T.R.S. Cable, Hand micro-
» EFS0, and 4 SP6l, 9 wire-wound phones, plugs and spares. Housed in wooden transit case
volume controls, H.T. transformer, size 174in. x |5%in, x 214in. with full operating instructions

numerous resistors, condensers and and circuit.
P other components. Fully smoothed. FULLY TESTED AND OFFERED OUR £20
B randinew, 65/ glRlusicarriazel7/6; AT 1/3rd OF ORIGINAL COST. PRICE
) HOOVER ROTARY TRANS- SPEAKERS FOR ABOVE 25/- each.

FORMERS. |15 v, input, 490 v.
output at 65 mA. and 6 v. input,
P 300 v, output at 75 mA. Guaranteed

) and tested, only 27/6. P. & P. 2/6. COMMAND TRANSMITTERS

3-4 Mc/s valved with crystal 15;.
RCAF AMPLIFlERI L:l\ll:t't 4-5.3 Mcfs valved less crystal 17/-
anlg put. $.3-7 Mc/s valved less crystal . 17;-
Vibrator. P. & P. 3/- each.
Pack 250 v.
out. OZ4. COMMAND RECEIVERS
f;'r{:;;i':;gi 1.5-3 Mcfs Fully valved 65/-
inea s K6 3-6 Mc/s Fully valved 35/-
GT output

valve  with

negative feed
zic s |62A INDIGATOR UNIT
8in x S54in x

L
22'3 Br;;ﬁ Complete with VCR97 with mu-metal screen. 12 EFS0,

each' P.&P 4 SP6l, 3 EASD, 2 EB34. Plus pots,, switches, H.V. Cond.,
3/- o ) Resistors, Double deck chassis and crystal. Less drive 50/-
. carr, 7/6

FM WOBULATOR CAPACITOR

Excellent for Sweep Generator.
Frequency modulation unit permanent
magnetic field and a moving mechanism
driving a metal diaphragm supported ¥
at its rim. This diaphragm acts as a §
moving plate of the frequency modu-
lator capacitor, Tested. Price 7/- each.

R.F. UNITS
R.F. 24, 20-30 Mc/s, 8/6 each-
R.F. 25, 40-50 Mc/s, 8/6 each
R.F. 26, 50-65 Mc/s, 25/- each
All valved. Postage 3/- on each.

WESTERN ELECTRIC SHUNT
MOTORS. 27 v, |{ amps giving 3,000
R.P.M. Continuous duty, rated 1/50
H.P. works off |12 v, and 6 v, at reduced 4
R.P.M, iength of shaft I{in. Motor 3inx
24in. Brand new and boxed. Only
17/6. P. & P. 1/6.

24 v, giving 5,000 R.P.M. continuous
duty. Shaft 3in. x }in, Motor l4in. x ¢
23in, works off 12 v, at reduced R.P.M.
Brand new. Only 12/6. P. & P, /6.

TUNING UNITS

TU-7-B 4500-6200 KC

TU-8-B  6200-7700 KC

TU-10-B  10,000-12,500 KC
These well known units have Micro
Meter dials with 2,500 divisions over
180 degrees rotation. Giving plenty o %
mechanical bandspread. Velvet vernier
drive, high Q tank circuit and heavy
duty 6-way ceramic switch and variable
transmitting condensers. Price 14/
each. P. & P. 4/~

LOW IMPEDANCE PADDED
HEADPHONES TYPE D.L.R. 3. §
Complete with cord and plug. Brand
new. Price ;-. P, & P. /6.

US.A. INDICATOR BC929A. §
Complete with 3 8Pl, shield and holder €
Aerial switching unit. 7 valves: 2-6H6GT, 4
1-6XSGT, 1-2X2, 1-6G6, 2-62N7, Brand
new. Original cartons, With modifi-
cation circuit 60/-, Carr. 7/6.

PARMEKO C CORE TRANSFOR-

MER. Inter-valve Transformer. Ratio

4/1 600 ohms CT. |I4in. x l§in. x 2in.
riginal cartons, 6/- post pald

AgERICAN ROTARY CONVER-
T

Completely suppressed. Brand new

I9/- each. Plus P. & P, 3/-.

Hours of business:
8.30 a.m. to § p.m.
Monday to Saturday.

eldo /sadio

OPPOSITE
BRITISH MUSEUM

(Dept. “ W ") 32A, Coptic Street, London, W.C.1. Phone: MUSeum 9607

Carriage charges apply tr
England and Wales only.

Terms: Cash with order

All orders despatched same
day.
- EXPORT ENQUIRIES
INVITED.
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TELEVISION INSTRUMENTATION
DEVELOPMENT ENGINEERS

DUTIES: To undertake the design and development of
test equipment for television, including work on special
television camera applications. Considerable personal
responsibility and freedom is given, and there are no
set rules regarding the number of people engaged on a
project, the allocation of project leaders, etc.

QUALIFICATIONS: The ability to design and develop
equipment and aggressively progress a project through
to the stage where a model is made and the information
is available for a production drawing office. Candidates
should preferably 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.

HOLIDAY ARRANGEMENTS CAN BE MAIN-
TAINED

Call any day including Saturday mornings at:

MARCONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,
ST. ALBANS, HERTS.

or write giving full details to Dept.: C.P.S. Marconi House
336/7, Strand, London, W.C&, quoting reference WW
2970V.
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HANDLEY PAGE LTD.
(Cricklewood, London, N.W.2)

seek a limited number of

ELECTRICAL ENGINEERS

Positions of wide scope and interest can be
offered to qualified Engineers wishing to
specialise in the

Design and Development of
Aircraft Electrical Installations

including Radio, Radar and Instrumentation
of services, e.g. fuel, pressurisation, etc.

Applicants having qualifications of not less
than G.LE.E. or H.N.C. (elec.) standard and
fair drawing board experience are invited to
write to:

Staff Officer,

Handley Page Limited,
Cricklewood,
London, N.W.2,

ASSISTANCE WITH HOUSING AND
REMOVAL EXPENSES WILL BE
GIVEN IN APPROPRIATE CASES.

DIPLOMATIC WIRELESS
SERVICE

(FOREIGN OFFICE)

Applications are invited from Qualified Candidates
to fill, by competitive interview, the following posts,
in the North Buckinghamshire area:

ONE SENIOR SCIENTIFIC OFFICER
TWO SCIENTIFIC OFFICERS

Candidates must be British subjects or Citizens of the
Irish Republic born within the Commonwealth,
or in the Irish Republic of parents born within those
territories.

The Senior Scientific Officer should possess Honours
Degfee in Physics or Engineering, or equivalent
qualifications, and have at least three years’ experi-
ence of working on Radio or Electronic Equipment.
Scientific Officers should possess similar qualifications.
Salary Senior Scientific Officer £1,078 rising to
£1,265 p.a.

Salary Scientific Officers £565 rising to £995 p.a.
Closing date for applications 10 days from the
appearance of this advertisement.

Write, giving age, qualifications and experience to:—

Chief Establishment Officer,

Diplomatic Wireless Service,
Foreign Office, London, S.W.1.

KLY TELEVISION LTD

The following Staff are required to assist in an

® Increasing programme of engineering and manu-

facture of high-grade television equipment for
Broadcast and Laboratory Application.

®  Excellent opportunities exist for men with thz right ability and
experience.

PROJECT ENGINEERS

to be responsible for the engineering development and production

of television and allied equipment which wouid include some

progressing and the supervision of some technical staff. Applicants

e required to possess qualifications to H.N.C. or equivalent standard
(suitable practical experience considered in lieu).

TECHNICAL ASSISTANTS

@ preferably with test experience, conversant with the use of
Laboratory Test Equipment, required to work with minimum

supervision.
PROGRESS ENGINEER

® to assist in the administration of department manufacturing tele-
vision equipment.
® PROTOTYPE WIREMEN

for the production of highest grade television transmission and
allied equipment. Applicants to possess sound knowledge of both
radio and television together with some experience of layout and

@ wiring of video equipment, Wiring to be of instrument standard
and capable of producing own component layouts.. {One candidate
may be selected as assistant to foreman.)

COPY WIREMEN

required with good practical kncwiedge of television and radio
technique and capable of copy wiring to a high standard.

& 5-DAY WEEK PENSION SCHEMVE 0 GooD
CANTEEN - 1 MIN. BUS AND RAIL SERVICES
Write, giving particulars of age, experience and salary required to

& CINEMA-TELEVISION LIMITED, Worsley Bridge Road,
Lower Sydenham, S.E.26.

[GLIEIY TELEVISION LD
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BRITISH TELECOMMUNICATIONS RESEARCH LIMITED

Associated with

AUTOMATIC TELEPHONE & ELECTRIC CO. LTD.

and
BRITISH INSULATED CALLENDER'S CABLES LTD.

Reg. Office & Laboratories
TAPLOW COURT, TAPLOW, Nr. MAIDENHEAD, BERKS.

invite applications for permanent appointments

ENGINEERS, DRAUGHTSMEN,
TECHNICAL ASSISTANTS

for Research and Development of

(a) Wide-band feedback amplifiers (¢) Inductors and Transformers
(b) Networks and Filters (d) Electronic Switching Circuits.

These posts are permanent and carry attractive salaries. Working conditions
and staff facilities are exceptionally good, and assistance with house, and/or an
allowance towards removal expenses will be given in approved cases after the
applicant has joined the Company.

Applications and enquiries will be treated in strictest confidence and should
be addressed to The General Manager, British Telecommunications Research
Limited, Taplow Court, Nr. Maidenhead, Berks, quoting reference A/33.

ELECTRONIC & ELECTRICAL ENGINEERS

required for various projects of an interesting nature and offering full
scope for advancement. A range of vacancies exists from Senior to
Junior for those with qualifications and experience.

Engineers with extensive experience and without qualifications will
also be considered for various worthwhile positions. Applications from
ex Services Technical Personnel are invited.

Good salaries paid according to age and experience. Generous sick
and superannuation arrangements.

Write stating age, qualifications and experience to
Personnel Manager (Ref. R.G.),
THE GENERAL ELECTRIC CO., LTD,,
Applied Electronics Laboratories, Allesley, Coventry
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DIGITAL DATA PROCESSING

The SHAPE Air Defense Technical Center is
increasing its activity in the field of high-speed
digital data-processing.

Applications are invited from suitably qualified
persons with interest in one or more of the following
fields:

Digital computation.
High-speed analog-digital conversion.
Computer input and output devices.

Transistor and magnetic-core techniques,
applied to computers.

Cathode-ray tube displays.

The basic salaries will be based on the European
average for corresponding background and expet-
ience. Successful applicants from foreign countries
will benefit by a number of privileges including a
foreign allowance of the order of 709, of the basic
salary, and reimbursement of the cost of moving
their families and household effects to The Hague
and back to their country of origin on termination
of contract. The total income is tax free in the
Netherlands.

Applications, containing detailed information on
training and past experience, should be sent as soon
as possible to:

The Director,
SADTC, P.O. Box 174,
The Hague, Netherlands.

NEW ZEALAND

Radio Mechanicians

Applications for posts with the New Zealand Post
and Telegraph Department are invited from fully
experienced single men between 21 and 30.

Excellent pay and conditions. Free passages are
granted to successful applicants. For full information
apply to New Zealand Migration Office, Adelphi
Building, John Adam Street, London, W.C.2,
quoting this advertisement.

TEST ROOM
PERSONNEL REQUIRED

Duties: Testing and calibrating a wide range of telecommunica-
tion and industrial electronic instruments.

Qualifications: We shall be pleased to receive applications from
any man with or without academic qualifications,
who is able to demonstrate suitable experience
and training.

Call any day including Saturday mornings at
MARCONI INSTRUMENTS LIMITED
LONGACRES, HATFIELD ROAD
ST. ALBANS, HERTS.

or write giving full details to Dept. C.P.S., Marconi House,
336/7, Strand, London, W.C.2, quoting reference WW 2970X.
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Television Development
and Test Equipment
Engineers

A well known West London
manufacturer requires Engineers
for the development of bleck and
white and colour television receivers
and associated test equipment.

Vacancies exist for both Senior
and Junior Engineers in the Tele-
vision Development Department
and for Junior Engineers in the
Test Equipment Department.

Senior Engineers should have
academic qualifications and several
years’ development experience. Jun-
ior Engineers require either acade-
mic qualifications or experience in
development or equipment cali-
bration and maintenance.

Progressive salary policy ensures
rapid advancement for Engineers
who show exceptional initiative
and responsibility. All posts are
permanent and carry the benefit
of the Firm’s Pension Scheme.

Please write fully, in confidence,
stating age, qualifications and ex-
perience to Box No. 7441.

R. B. PULLIN & GO. LTD.,

GREAT WEST ROAD, BRENTFORD
MIDDLESEX

invite applications for the following
appointments in their progressive and
steadily expanding organisation.

(1) CHIEF TEST ENGINEER

to take charge of a department concerned
with the production testing of electronic
equipment of considerable variety and
technical interest. Substantial experience
is essential, preferably in a similar capac-
ity, and familiarity with A.L.D. require-
ments would be an advantage. Technical
qualifications to H.N.C. standard or the
equivalent are desirable,

(2) SENIOR DEVELOPMENT ENGINEER
(ELECTRO-MEDICAL)

to undertake a responsible part in the
design of a wide range of Electro-Medical
Instruments. An honours degree or the
equivalent would be an advantagebut isby
10 means essential. i

(3) DEVELOPMENT ENGINEERS (ELEC-
TRONIC)

to be concerned with the design of a variety
of SPECIALISED INSTRUMENTS and
TELE-COMMUNICATIONS EQUIP-
MENT. Qualifications ranging from
O.N.C. to degree standard are acceptable.

For the development posts applicants
should have had appreciable previous
experience of valve or tramsistor circuit
design preferably (although not necessar-
ily) in one of the above fields.

All appointments are permanent, pen-
sionable and carry attractive salaries;
they offer excellent prospects and the
opportunity to work on a variety of
Interesting projects.

Applications will be treated in strict
confidence. They should include details
of qualifications and experience, an
approximate indication of the salary
required, and should be addressed to the
Superintendent, Electronic Development
Division (posts 1 and 3 above), or the
Superintendent, Medical Development
Division (post 2).

CENTRAL ELECTRICITY
AUTHORITY HEADQUARTERS

Second Assistant
Engineer (Electronics)

Applications are invited for the
appointment of a Second Assistant
Engineer in-the Plant Design Branch
at Headquarters in London.

Duties will primarily be to assist
in the investigation of problems
associated with the application of
electronic equipment to power
station control and instrumentation,
an important part of the work being
the critical assessment from the
points of view of both reliability and
performance of equipments which
are commercially available. The
successful applicant may also be
required to give assistance in
connection with problems of control
and instrumentation generally.

Candidates should have a degree
in electronic engineering, or com-
parable technical qualifications, and
practical experience in the design or
manufacture of electronic equip-
ment. Some knowledge of power
station control and instrumentation
would be an advantage.

Salary within the scale £1,210—
£1,570 p.a.

Application forms obtainable from
Secretary’s Office (Establishments),
Central Electricity Authority, Appli-
cations Section, Winsley Street,
London, W.1. Quote Ref.
W.W.[340.
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~ RADIO TECHNICIANS
IN
CIVIL AVIATION

A number of appointments are
available for interesting work pro-
viding and maintaining aeronautical
telecommunications and electronic
navigational aids at aerodromes and
radio stations in various parts of
the United Kingdom.,

Applications are invited from
men aged 19 or over who have a
fundamental knowledge of radio or
radar with some practical experi-
ence. Training courses are pro-
vided to give familiarity with the
types of equipment used.

Salary £561 10s. at age 25 rising
(subject to a practical test) to £671.
The rates are somewhat lower in
the Provinces and for those below
age 25. Prospects for permanent
pirﬁ‘iionable posts for those who

q .

Opportunities for promotion to
Telecommunications Technical Offi-
cer are good for those who obtain
the Ordinary National Certificate
in Electrical Engineering or certain
City and Guilds Certificates. The
maximum salaries of Telecom-
munications Technical Officers are
Grade III £790, Grade II £925,
Grade I £1,160.

Apply to the Ministry of Trans-
ort and Civil Aviation (ESB1/RT),
erkeley Square House, London,
W.l, or to any Employment
Exchange (quoting Order No.
Westminster 2109)

MURPHY RADIO

ELECTRONICS
DIVISION

ENGINEERS are required in the design
laboratories to work in the following
fields:—
SPECIAL PURPOSE TELEVISION
EQUIPMENT
MOBILE GOMMUNICATION SYSTEMS
POINT TO POINT TELEPHONE RELAY?}
TELEMETER DEVICES
RADAR NAVIGATIONAL AIDS
AIRGRAFT AND GROUND AERIALS
Both Senior and Junior engineers are re-
quired and there is ample opportunity for
advancement to staff with energy and
initiative who are willing to accept respon-
sibility.
Location of laboratories allow easy access
to both London and open country and
Sports Club and other recreational facili-
ties are available locally, Good conditions

of employment including a Pension and
Life Assurance Scheme,

Apply in writing initially giving full
details of age, experience and qualifications
to.—

Personne) Depariment (E38),
Murphy Radio Limited,
Welwyn Garden City,

Herts.

| :QOO0.00000..O.QOQQ0.000.0.00000.&0.0.Q
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A. V. ROE & CO. LIMITED
WEAPONS RESEARCH DIVISION

(GUIDED MISSILES)

WOODFORD, CHESHIRE

have vacancies in their

TRIALS DEPARTMENT

for the following

1 SENIOR. ENGINEERS

to be responsible for design and development of instru-
mentation and monitoring systems.

2 SENIOR ENGINEERS

to develop service test equipment.

3 MECHANICAL AND

ELECTRONIC TECHNICIANS

to operate in Trials Teams both in U.K. and Australia.

for environmental testing.

to form part of development teams.

The work is concerned with the development of a guided
weapon project and for Post 3 willingness to trave! to and
from Australia is essential.

Posts | & 2 - H.N.C, Standard

QUALIFICATIONS: | Posts 3 - 5 - Preferably O.N.C.
Standard.

Previous experience is not necessary providing that
initiative is shown and that candidates are willlng to
work with a minimum of supervision.

The Division is situated within easy access of Manchester
and the Derbyshire Hills, and the company provides
excellent canteen facilities and a superannuation scheme.

Applications should be addressed as follows :-

POSTS | &2 POSTS 3,4 &5

THE CHIEF ENGINEER, | THE PERSONNEL
WEAPONS RESEARCH MAN 3
- | A.V.ROE . LIMITED,

A.V.ROE & CO.LIMITED, | Sipenon s €O LIMITED

WOODFORD, CHESHIRE. MIDDLETON', M’'CHESTER.

Quoting Reference WRD/HWL[RI4/W

00000000000000020000002000000000200000
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VACANGIES FOR SKILLED
CRAFTSMEN IN GOVERNMENT
SERVICE AT CHELTENHAM
Experience in one or more of the

following:—

1. Maintenance of radio communi-
cation receivers.

2. Sub-assembly lay-out, wiring
and testing of radio type chassis.
3. Cabling, wiring and adiust-
ment of telephone type of equip-
ment.

4. Fault finding in, and mainten-
ance of, electronic apparatus.

5. Maintenance of Teleprinters or
Cypher Machines and associated
telegraph equipmeni.

BASIC PAY: £9/2/4 plus merit
pay, assessed at interview and based

DEVELOPMENT
ENGINEER

INTERESTING U.H.F.
PROJECT

Degree or equivalent. U.H.F./
V.H.F. experience' essential

Apply Box No. 0059 cjo W. World.

MULTITONE ELECTRIC-CO. LTD.

invite applications from
Intermediate and Junior

ELECTRONIC
| ENGINEERS

for work on the development and
testing of an interesting range of
new electronic projects. There are
vacancies for engineers with a
wide range of qualifications and
experience up to and including
H.N.C. standard. Experience of
development work or fault-finding

S,

on ability and experience as under:
ORDINARY RATE: 10/- to 40/-

advantageous. Preferred age range

SPECIAL RATE: 38/- to 70/-

20/30 years but applications will

Opportunities for permanent and
pensionable posts.

Five-day week, good working con-
ditions, single accommodation avail-
able.

Apply to:  Personnel Officer,
G.C.H.Q. (FOREIGN OFFICE),
53, Clarence Street, Cheltenham.

Venner Electronics Limited

several development engineers for a
new laboratory carrying out interest-

also be considered from young men
who have recently left school with
Higher School Certificate in Science.
Apply stating age and giving parti-
culars of education, training and
experience to 12/20, Underwood
Street, London, N.1.

PHYSICISTS AND
ELECTRICAL ENGINEERS

Progressive positions are open

ing work on transistor circuit design.

Previous experience with tran-
sistors is not essential. Initial salary
and prospects are attractive and
holiday arrangements will be
honoured. Applications should be
sent in complete confidence to:

The PERSONNEL MANAGER

Kingston By-Pass, New Malden,
SURREY.

MARINE RADAR

Never before have the opportunities
been so great for experienced
engineers to achieve satisfaction
with theix design work.

Join a world famous Company and
see your ideas take shape in proto-
type and production form.

to qualified people of degree

Decca Radar offer unique facilities
for capable men to put new ideas

standard for work on develop-
ment and manufacture of
special radio valve and micro-

into quick production.
There are Senior and Junior

wave devices.
Initial training at the Research
Laboratories of the G.E.C.
will be available for certain
selected candidates.
Canteen, pension fund and
social club.
Apply quoting T/1 to:—
Personnel Officer, THE
M.O. VALVE CO. LTD.,,
Brook Green,
Hammersmith, W.6.
MANUFACTURERS of VALVES for G.E.C.

ROUBLE SHOOTERS
ESTERS
RAINEE TESTERS

FOR AM/FM RECEIVERS

GOOD RATES AND
CONDITIONS

APPLY: ACE RADIO LTD.
WILLESDEN 3902.

vacancies for:

MICROWAVE ENGINEERS

Write or telephone the Chief Develop-
ment Engineer, DECCA RADAR
LTD., 9, Davis Road, Chessington,
Surrey. Telephone: ELMbridge 5281.

VACANGCIES IN GOVERNMENT SERVICE
A number of vacancies, offering good career
prospects, exist for:—
Radio Operators — Male
Cypher Operators — Male & Female

Apply, giving details of education, qualifica-
tions and experience, toi—

Personnel Officer, G.C.H.Q. (FOREIGN OFFICE),

53 Clarence Street, Cheltenham.

ASSISTANT CHIEF ENGINEERS with prospects
of early promotion to CHIEF ENGINEERS required
for modern laboratory of a progressive engineering
company situated in the eastern suburbs of London.
The selected candidates will be responsible for the
control of design and engineering aspects of the
manufacture of products in the following fields :

T.V. Component Design and Gircuit Application Work

or
R.F./I.F. & Tuner Applications in Radio & T.V. Fields.

These vacancies are caused by normal expansion of

company business and present excellent opportunities.

A good and progressive salary, commensurate with

qualifications and experience, will be paid to the

successful applicants. Please reply, giving full
details to Box No. 1125 c/o Wireless World.

THE MANCHESTER COLLEGE OF éEIENEE AND TfEHNDLDGY

Advanced Engineering Studies

Part-time day courses of post-graduate level are
available in the following four branches of Electrical
Engineering :

Electrical Machinery

Electric Power Systems

Radio Communication

Contro! Systems

The courses are largely analytical and are primarily
intended for university graduates in the final year of
their practical training ; they will demand attendance
on one day (Thursday) each week. Further details may
be obtained from The Registrar, The Manchester
College of Science and Technology, Manchester, 1
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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
practically the whole electronic field, including
Telecommunication, Guided Weapons, and
Nucleonics. Considerable personal responsibility
and freedom is given, and there are no set rules
regarding the number of people engaged on a project,
the allocation of project leaders, etc.

QUALIFICATIONS: The ability to design equipment and
aggressively progress a project through to the stage
where a model is made and the information is
available for a production drawing office. Senior
engineers are usually of B.Sc. standard with practical
experience in measuring techniques, while Junior
engineers are often Graduate Members of one of the
Professional Institutions, or have similar qualifica-
tions, but this is in no way mandatory. The ability
to progress the project through to a satisfactory
conclusion is the prime requirement. Due to ex-
panding activities, men with drive and initiative
can be sure of progressive advancement,

Comprehensive pension and assurance schemes are in operation,
and Canteen and Social Club facilities are provided.

HOLIDAY ARRANGEMENTS CAN BE MAINTAINED
Call any day including Saturday mornings at

MARCONI INSTRUMENTS LTD., LONGACRES,
HATFIELD ROAD, ST. ALBANS, HERTS.

or write giving full details to Dept. C.P.S., Marconi House,
336/7, Strand, London, W.C.2, quoting reference WW 2970W.
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TEXAS INSTRUMENTS LIMITED
A new British Company

TRANSISTOR APPLICATIONS
ENGINEERS

required for the Engineering Division of this United
Kingdom Manufacturing Subsidiary of Texas
Instruments Incorporated, the world’s leading tran-
sistor manufacturer.

This is a unique opportunity for qualified engineers
or physicists with experience in circuit applications.
Previous knowledge of Semiconductors is not essen-
tial providing good experience has been obtained in
any of the following:—

Control Systems. L.F. amplifications, servo-
mechanism associated with aircraft and guided
weapons.

Telephony. Carrier telephony, automatic ex-
changes, digital computors, telemetry.

High Frequency Applications. V.H.F. radio,
L.F. and video amplifier design.

Rectifiers. Power rectifiers, signal and reference
diodes.

Salaries commensurate with age, ability and
experience.

The Company operates a non-contributory Pension
Scheme and Life Insurance and Family Medical
Benefits.

Reply to:—General Manager (Technical), Texas
Instruments Limited, Dallas Road, Bedford.

ELECTRONIC ENGINEERING

CAREERS

A well established organisation of world repute
offers progressive posts to ENGINEERS,
PHYSICISTS, DRAUGHTSMEN AND TECHNI-
CIANS OF ALL GRADES for a planned expansion of
a branch of their Research and Development Divi-
The projects include Marine and Airborne
Radar, Guided Weapon Systems, Microwave Links
and Electro Mechanical Devices.
pensionable and offer outstanding scope for advance-
ment to candidates possessing initiative, originality
of thought, and an aptitude for hard work.

The establishment is in pleasant country surround-
ings within 30 miles of London and housing assistance
is available to selected applicants after a probationary
In some cases, a subsistence allowance is
payable during the probationary period.

Opportunities to participate in trials at sea or in
the air, or to travel overseas for short periods,
frequently occur in some positions.

Examples of specific vacancies are given below.
Four flgure salarles are envisaged for the senior
positions with corresponding scales for other grades.

SEN|0R E NG'N EERS. Qualifications

required are, Graduate of a University or
Corporate Member of an Engineering Institu-
tion together with at least 5 years®’ experience
in a responsible position in one of the above
fields; exceptional, proved ability and ex-
tensive experience in a responsible posltion
will be accepted in lieu of academic gqualifi-
cations, Successful candidates will be
members of the Senior Design Staff leading a
team of engineers, with full technical res-
ponsibility for a project. Ability to conduct
technical negotiations at senior levels with
Government and other organisations, and
possesslon of the vision and drive necessary
to control a project from inception to com-
pletion are essential.

ENGINEERS (Electronic). successu:

candidates will work under the general direc-
tion only of a Senior Engineer and will have
ample scope to exercise initiative and origin-
ality of thought. The minimum qualifications
required are, H.N.C. or equivalent together
with 3 years' experience in the Industry, but
not mnecessarily in the fields mentioned.
Applications are also invited from graduates
without experience who, after 2 suitable
pgrlod, would qualify for the senior posts
above.

ENGINEERS iSElef:tl'ical).. The success-

ful candidates will be required to undertake
the  design of small motors, generators,
transformers étc. as used in electronic and
electro-mechanical equipment. Qualifications
required are, H.N.C. or equivalent and at
least 3 years’ experience in this field.

ENGINEER/DRAUGHTSMAN. The

successful candidate will be required to control
and direct work of the design drawing office,
and must be thoroughly conversant with
Government and Commercial drawing pro-
cedure. The minimum gqualifications are,
H.N.C. or equivalent, with at least 10 years’
drawing office experience of which a minimum
of 5 years have been in a responsible senior
position.

DESIGN DRAUGHTSMEN. Candidates

for these posts should possess H.N.C. or
equivalent and have had at least 5 years’
experience in the Industry, with an accent on
mechcnical design. They must be capable
of interpreting the design engincers’ require-
ments and translating these into production
drawings.

Those interested in any of the above posts are
invited to write, in confidence,
qualifications, experience and salary required to

Box 0453 c/o *“ Wireless World,”

All the posts are

giving details of

R
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Z & I AERO SERVICES LTD.

& SPARES FOR AR-88D EDDYSTONE 358X COMMUNICA- INSULATION TESTERS

RECEIVERS TION RECEIVERS Record ‘‘ Minor " 500 v.
Insulation Tester, in
I.F. Transformers, Ist, 2nd. : & 8
3rd and 4th .. 12/6each 4Okefs to leather case .......c.......cun £ 0
Set of four . £2 0 0 31 mcfs with Evershed ‘‘ Wee’ Meg-
I.F. Crystal Loa or- ter_\l plug-in gers, in leather cases:
sl 'iﬁ‘ cacn = 500 volts €210 0
nobs, small or medium ... - ea
3 250 | L EI3 10 O
Tuning Dial Assy. 10/- each 50 volts
Dial Window Plate .. I5/- each Evershed 500 v. Meggers,
Flexible Coupling .. 2/~ each 40 megohms ............... £22 10 0
Evershed 1,000 v. Meg-
gers, 100 megohms ...... £27 10 0
PRICE: Aeria! Tested, complete with .
Bakelite Back Cases for Avo Model @ B . p £ 10 O Evershed 1,000 v. 200 meg
40 ... 50 6 each ohms Bridge Megger... £55 0 0
A Fully overhauled and guaranteed, com- |
plete with mains power pack ............ £25 0 O

ALSO, for the first time we have available separately
coils in sets of ten or individually, ac 17/6 each or Marconi CR-100 Communication
£6/10/- per set of ten. Receivers, range 60 kcfs to 30 mcfs,

mains operated, in good operating

Marconi CR-150 Communication
Receivers, range 2 to 60 mc/s, dual

superhet,  fully overhauled and MARCONI TF4288/1 VALVE VOLT-METERS, condition .....ovieiini £20 00

guaranteed ...l £50 0 O .10 to 150 v. in five switched ranges; resonant fre- These can also be supplied fully re-

Power Supply Unit for the above quency 400 mc/s; complete with diode probe, brand built and guaranteed, price on applica-
£10 0 0 new, in original transit case, with spare valves, £35. tion.

ATTENTION RADIO AMATEURS AND MODEL MAKERS

Brand new American Test Kits, comprising the following:

Indicator BC-936;
contains a diode

rectifier circuit
Range Calibrator BC-949; (957) to rectify re-
e contains a resonating cir-  Ceived pulsed RF

Test Oscillator |-196, por- Test Receiver BC-1065,

o o 150 to 235 , bat . .
Frequency Meter (Absorp table, battery operated; operat%d: crgﬁlcsainsn t:;: produce signals from 8 to  Putcan be supplied

tion) BC-906-D, range 150-  frequency range 150-235 (ijve ID8GT and two 8l kefs. Valves: one each to a C.R. Oscillo-

cuit that can be switchedto  signals. The out-

235 mc/s. me/s. Valves 957. 6SL7GT and 6H6. scope.
PRICE : £5.10. 0 per set. CARRIAGE : £1 .0, 0 extra.
ECHO BO X TS-61/AP FREQUENCY METERS
AMPLIFIER ALIGNMENT UNIT TS-92/AP. BC-22| Frequency Meter, 125 ke-
- . ) 20 mcfs. LM Series Frequency Meters,
Hand Tuned e Superhet Receiver having a range of 15 to 500 mc/s, Naval Version of the above.
ECh? Box, ,é accurate to =+ .125 me¢; Low pass filter adjuscable MARCO';“I' TF-643  Absorption Fre-
1
f:‘é'qn‘gjenc; i from .5 to 7 mc bandwidth. Selectivity 3 db down at IS7 HEER,
range of ' 50 ke fromresonance Sensitivity 100 mA for -scale
3140 to 3360 | . SIGNAL GENERATORS
mefs. Accu- deflection of the meter. Marconi TF-144G, 85kc to 25 mec.
racy 4= 10 mcfs; PRICE, aCh ...cccpivimeieiiinieiiiiecaeeeann £12 10 © Marconi TF-390G, 16 to 150 mc/s and
Microammeter for other ranges.
measuring relative power and resonance Marconi TF-517F, 18-58 and 150-300
indication. PRICE, each ... £7 10 © mcfs or 130-260 me.
R.C.A. type 710 UHF Signal Generator
370-560 me.
KLYSTRONS AND MAGNET- HALLICRAFTER S-27C UHF RECEIVER,
RONS AT SPECIAL PRICES: 130 to 210 FM/AM Det for 115 V. A.C, g
QK59, QK-60, QK-61, OK-62, 417A, aBirsls BUNA RS MARCONI TF.340 OUTPUT
5J29, 5130, All brand new and guar- operation, fully overhauled and guaranteed £50. METERS. Fully overhauled and
_anteed at £2 each. guaranteed £32/10/-.

We buy good American Communication, Test and Aircraft Equipment such as: BC-312, BC-342, BC-348, ARC-1, ARC-3, ART-13, ARN-6, ARN-7, etc.

Z & I AERO SERVICES LTD.

14, South Wharf Road. Paddington, London, W.2
Telephone : AMBassador 0151/2. Telegrams : ZAERO W2 London,
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Rate 7/- for 2 lines or less and 3/8 lor every additiona.

line or part thereof, average lines 8 words, Box Numbers |

2 words plus 1/-, (Address replies: Box 0000 cfo *Wireless
World" Dorset House, Stamford §1., London, §.E.1.) Trade

discount details available on application. Press Day December |

1957 issue, Thursday, October 31st. No responsioility
accepted for errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classiled
columns cafry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

Superior
‘ T mnsformers

PARTRIDGE

NEW RECE!VERS AND AMPLIFIERS

EWIS RADIO_for the right price and best
selection.—See page 68 {0341

UY direct from the makers; we can now
supply our R/G chassis and feeder units at
keen prices; Model A/F834 an 8-valve AM/FM
chassis, 4 watts output; Model A/F73 a 7-valve
AM/FM feeder; 2Y,d stamp for full details and
literature; trade enquiries  Invited.—Bayly
Bros., 46, Pavilion Drive, Leigh-on-Sea, E[S7S§;‘1

HIRLEY LABORATORIES, Ltd.. 3, Prospect
Place, Worthing, Sussex. Tel. 30536
THE TWA/s1515 stereosonic tape recording and
replay amplifier. separate meter monitoring on
record ancF playback on both channels, 13watts
O/P each channel, 96gns; TWA/15 tape record-
ing 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-
control system, 40mv sensitivity, 20gns; with
two inputs and 3-position gram filter, 22gns;
specialized amplifiers for the musical an

scientific industries including the Mullard |
20watt, (0095

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND

RAMPION 506 amplifier and radio unit
combined, unused; list price £32/13/6;
one only, £20.—S.E S.. Ltd., 429, Stamfoxth
Rd., Sheffield, 9. 7341

H O Rx's and coils in_stock, also ARS8,
BCB48R CR100, etc.—Requirements piease

& 1. Service, 254, Grove Green Rd..
London. E.11. Ley, 6. (0053

IRELESS WORLD " 7-calve F.M. tuner,

unused with cathode follower, magic eye
and power supply for use on 200-250 'volts A.C.
fitted with latest type F.M. components o
highest grade including specific temperature
compensating capacitors, price £14/15 including
7 valves, accuratzeli1 aligned and tested ready
for use; approx alf original price, excep-
txonally good reproductiion, ideal for use with
all hi fidelity amplifiers and recorders, as
above %ut including high-grade cabinet, £18/10
jimited number, bargain; above are despatched
by passenger train in boxes lined with foam
rubber to ensure safety in transit. Also few
unused 12in high-fidelity dual speakers with
frequency range 25-20,000 c¢/s available at half
usual prices including cross over units.—Box
0866. [7865

DYNAMOS, MOTORS, ETC.—
SURPLUS AND SECONDHAND
1500 cycles alternators 2EVA, 80v.—E.W.S.

Co., 69, Church Rd., Moseley, Birming-
ham. (7205

TEST EQUIPMENT—SURPLUS AND
SECONDHAND

IGNAL generators, oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock your enquiries are
invited.—Requirements to R. T. & I. Service,
254, Grove Green Rd., London, E.11. Ley. 4986.

NEW COMPONENTS

RANSISTOR P.P. amplifier, 4 transistors,
complete kit, 75/-; transistor superhet
portable., latest, circuit. etc., 1/6.—Osmabet,
Ltd., 14, Hillside Rd., Tcttenham, Lo?dogxo
N.15.

RYSTAL microphone inserts (cosmocord mic

6/4), in steadv demand by hams and sound

engineers, %uaran teed newly made and boxed;

15/6 post free.—Radio-Alds, Ltd.. 29 Market

St., Watford, Herts. [o170
GOMPONENTS—SURPLUS ANO

SEGONDHAND

MAGSLIPS at low prices, iully guaranteed,

in Resolver No. 5 (AP 10861), 50v.

50¢/s, unused each in tin, 35/-, pot 2/1;

large stocks of these and other types.—P. B.

Crawshay, 94, Pixmore Way. Letchworth,
Herts. Tel. 1851. [0087

Many current amplifier designs,
such as those published by Mullard
G.E.C., specify and approve
Partridge Qutput and Mains trans-
first in the field,
Partridge transformers have con-~
sistently proved to be the best.

An Qutput transformer for the Mullard
5.10 Distributed Load Version. Price 98/6.

P5000 Series
These truly * High Fidelity "’
especially suited to the Osram and Mullard
The series includes a
mains transformer of similar styling with
specification to suit the Mullard 5-10 and
Osram 9-12 Amplifiers.
is the 20-watt model,

amplifier designs.

| PARTRIDGE TRANSFORMERS LTD.
Tolworth, Surrey

I Please send me
(2) Details of P5000
(b) Details of P4014

_;;____J

COMPONENTS—SUIPLUS AND
SECONDHAND

OUTHERN RADIO SUPFLY. Ltd., 11, Little

Newport St., Londous, .C.Z. See our dis-
played advertxsement page
[L TED Catalcgue MNo. 13 containin

over 450 items of Government surplus an
model radio control ecg uipment, 2/2, refunded
on purchase of good: /6 overseas sea mail.—
Arthur Sallis Radio Cont*ol Ltd., Department
W.W., 93 North Rd.. Brighton. (0193

ADIO CLEARANCE. Ltd., 27, Tottenham
Court Rd., London, W.1. Tel. Museum 9188.
MAINS transformers, ari. 110v. 200-240v, sec.
300-0-300v, 4v 2amp, 6.3y 2.5amp, 11/-; 2-gang
condenser, .0005, var, size, 21 1n>(2m>(1 in,
%m splndle, 4/-, P.M. focus r
-ANGLE tetrode _tube, rully ad;ustable,
T.V. metal xecnﬁers, 250v " 250ma, size
?‘mxclm 12/6; C.T.V, I.F.S. 34mc/s, 2nd, 3rd,
vision cans, 13/15m>(1-'5/minX21/1n, slug
tuned set of 3, 5/6; 2-gang var. ispr, size
2V4BnX11Mnx11/ 2/-.
6 v’ synchronous, 7-pin, 7/6;
v1brator trans., 6v, /6
W WOUND' poi. 100Q), lin spindle, 2/6;
eakers. P.M,, 5in 50 speech coil, 16/6; sheef
large variety of sizes in stock.
SUB MINIATU E electrolytics for transxstor
cxrcuxts, émfd, 8mfd, 3v and ov, size } 1n>(7/}
2/9 lemfd, SOmId 3v and bv, size mmX/g

ELECTROLYTICS capacity, voltage, size, type
of mounting: 50mfd, 25v, 1%,inXVain, tag, 1/6;
100mfd, 12v, l%lnxl/oln tag, 1/6. 500mfd, 12v,
v?ﬁmx 4in, tag, 2/-; lOmId, 25v, LiinXY4in,
/3; 4mid, 150V 1l4in X 5in, tag, 1/3;

smid, 150v, 1 mx?.n, tag. 1/ 178 8mid. 350v,
2inX%in, tag, 1/9; 8mfd, 500v, 31nX1 sin, clip,
2/6, 16mfd, 350v. 211A>(-a/m prong * 20mfd,
450v. 2AnX 70, clip, 3/-; 275350V,
mx'/aln chp 2/-; 52mtd 275 350v 21n>(1m,

32mid, 350v,  2inxlin, ¢lip 2/6;

450v, 2mX1m W/E 2/9, 40m. iSOv. 2mX1m.
pront% /66 46!111\.! 350v, zinxix oprong. 2/-;

525v, 21n><1m,

2inx1in {oomed” 470- 350v, 2inX
1i5in, cfif 3/3 100mid, 350 425v, " 3inX1%in,
prong, 3/6; 125mid, '350-425v,  3inX1%i
prong, 3/6; 200mfd, 35v, ll/ing(lm., g
200mfd, 250—325v. 3inX 1%, 2/6; 200mid. 275
350v, 3m>(1¢il prong 3/-, 250mifd, 25v,

/-; 250mfd,  150v, 3inX1%in,
prong, 2/-; 500mid, 6v. 2lnX11n, clip, 1/30
500mfd, 25v, 2inX lin, cllp, 2/6; L000mtd.
6v, 21n>(11n. clip, 2/-; 1,000mi; 2§v 3inX lin,

rd 50v, 4linX
l%m, Slio. s 3,90 ot 2o S B
clip,  5/-3 2,000 6v, 3nX1%in, clip
>,000m{d, 25v. 4$ nxlﬁ/m. chp. 5/6;84+8mfd,
4/-;" 15+15mtd, 450v

in, / +
Sinxlin. clip, 5/6, 20+420mtd, 350-425y, 2inX
lin, é)ron%, 4/-; 20420mfd, 150v, 2inXlin,
/-; 204-20mid, 150v, 2inX1in, W/E, 2/3;
20+f23m£§6 35(;142;25{, 2inXlin, v/vg/E 3/95020
m. v, 3inXlin, prong ; 3 mfd,
S0v, 2inX 11, c'ip, 2/6; 52416 o

in, prong, 1/6; S50t iemitl 275.350v,” 2inX
in, clip, %/-; 32mid, 275-350v, 3inXlin
rong, 3/9; 324 32mifd, 350-425v+50mifd, 25v,
in lg(,m. rong, 4/3; 40+4-40mfd, 150v, 2in

lin, clp, 2/6; +40mfd, 350v, 3inX1lin, clip,
3/6, 404-40mfd. 450v, 3in gin, prong, d
504-20mfd, 150v, 21;1)(11 , clip, 2/-; 50+ 30mfd,

n

/6

350v, 3inX13in, clip, 6; 50+50m. 300-
350v, 2inX13%in, ‘clip, 4/-; 50+50mid, 350-425v,
SInX1%in, protig, 5/ 60+ 100mfd, -350v,
3inX13 Lin clip " 4/6;" 60-4300med,’ 275-550v,
%In, “clip 5/:; 60+250mfd, 250-325v,

4 ;nXI in, clip 4/6; 60+4-250mfd, 275-350v,
4t%in X , clip, 5/-. 00+ 65mfd, 250-325v,
5in.x15/f1n, prong, 4/6, 100+4200mfd, 250-325v,
415in X -’?m clip. 5/6; 1504-200mfd, 350-425v,
4lhinX1%in clip. 7/-; 2004-100mfd;, 275-350v,
4inX1%in, clip, 6/6, 200+200mfd, 275-350v.
415inX1%5in, cliip, 7/6; 1,000mfd+1,000mid, 6v,
3inx1in, citp, 3/6; 12+24mfd ;

i 3 4] . 275-35
2inX1in pronz 3/6' 164844 mtd 275-, 350

clip, 5/-;
brong. 3760 20+ 204-20mEd, - 150V, 2mx1m.

2 304254-20mfd, 150v,  2inX1%in,
234324 2mid, 275°350v, 3/-; 5z+3 +

8mfd, 275-350v zmxﬂ/gi o{yf 324
32+8mid, 3503287, dinX {p, 48 304
30+20mfd, 275-350v, 1in, prong, 3/6;

40+30+20mtd 275- 350v+25mtd 25v. 3in X 13%in,
prong, 4/-; 504504-8mfd, 275-350v, 3inX

13%in. perong 4/6; 50+50+50mtd, 350y, 3inX
1%in, pro..g. 5/6; 200+42504-250mfd, 275-350y,
41ninX2in, clip, 8/-; 40+20-10+10mfd, 350-

42%v. 2inX13in, clip, 5/-.

ALL ;c))rxces mclude E:acklng and postage.

RADI TD., 27, Tottenham

Court Rd.. London W.1. Tel. Museum 9188.

CATHODE ray tubes, used but in good work-
ing order, with 3 months’ written guaran-

tee, £4/10 lsnus 12/6 carriage, etc., 12in to

17m Mullard and Mazda, and equlvalem types

on.ly —Enquiries and orders in writing only to
B.H.P. Distributors. 379, Stalnes Rd., Houns-

low. Middx. [7230
NEW GRAMOPHONE AND SOUND

EQUIPMENT

EWIS RADIO for the right price and best

selection.—See page 68. {0340
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SOLDERING

HENLEY
SOLON

ELECTRIC
SOLDERING IRONS

for 25 years
the best

25 watt Instrument Model

A model for
every purpose

Leaflets on request from :

W. T. HENLEY'S TELEGRAPH
WORKS CO, LTD.
51.53 Hatton Garden,
London_ E.C.1
Tel: CHAncery 6822

| Coilaro Mk.

i ing mlcrophone equipment;

@ AERIAL EQUIPMENT. Poles, Mascs

Dipoles, 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 ES. §
600 amps.

@ INSULATORS 80 different patterns.

@ LOUDSPEAKERS 3in. dia. to 50 watt
Theatre Systems,

@ METERS. 2in. to 12in. dia. 120 different
ty pes.

POWER SUPPLIES. Generators, ]
Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps. to 36,000 v. § amp.
@ RECEIVERS. 80 types available from
|5 Kejs. to 600 mc/s. including portable, D.F.,
Table Rack and Pedestal.

@ TEST GEAR, American over 100 different
types, Meters, Calibrators, Signal Generators,
etc.

@ 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 IS5 kVA,

® TRANSMITTERS, 60 different types
from UF-l Handie Talkie to G-50, 2,500 watts.

FULL LISTS AVAILABLE

Send your requirements. All packing and shipping
focilities,

P. HARRIS,

ORGANFORD, DORSET
Telephone : LYCHETT MINSTER 212

amp. to

NEW GRAMOPHONE AND SOUND
EQUIPMENT
LASGOW .—Recorders
changed, cameras, etc,
corders or vice versa.—Victor Morris, 406.
Argyle St., Glasgow, C.2. [0201

TRUE Hi-fidelity: have you heard Vortexion
tape recording equipment in use with the
latest Wharfedale and Goodman’s Hi-Fi
speakers? Why not arrange a personal demon-
stration, when we can give you our undivided
attention and help you with your Hi-Fi prob-
lems? Write or 'phone for appointment.

GRIFFITHS HANSEN (RECORDINGS), Ltd.,
32-3, Gosfield St., Langham St., W.1, Mus.
2771/0642. {0293

APE Recorders, Ferrograph, 76gns Reflecto-

graph, £87. Brenell, 48 tape decks,
Wearite, Collaro, 'I‘ruvox mlcmphones, Reslo.
S.T.C., Acos; amplifiers, Leak, 27gns: Quad.
£42; hire purchase facilities available; high
ﬁdelity tape to disc service.—Lambda Record
Co., 4, Kimberley Ave., Liverpool, 23. {6884

OLD -ESTABLISHED studio offers you benefit

ears of experience recording for
broadcasting, TV, films, theatre. etc., in choos-
ing your professmnal or domestic T.R.; Leevers-
Rich, Ferrograph, . Brenell Mk. IV.
mics., tapes, speakers, etc., special tape bar-
tape/disc service, mobile and studio

lecordlng X
OICA ' Recording Studios  (1949), Peel
St Eccles. M/c. Eccles 1624. Director, ’I}lallxéé

low Smith, A/R.M.C.M

TTENTION! The famous Sonomag ‘' Adap-
tatape * pre -amplifier is now fitted to the
IV tape deck and now incorporates
push-pull oscillator, complete with power pack;
38gns. Easy terms and full specifiication on
request.—Sound Tape Vision, the tape recorder
and Hi-Fi specialists, 71, Praed St., London.
Ww.2, Pad. 2807. [7355

INE-VOX disc recording equipments, type
C7J, for high-quality recordings from exist-
price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; type C7 for highest quality proiessmnal
requirements —recorder mechanism at 48gns, or
complete channel at 110gns; demonstrations
arranged in London.

PLEASE write for details to K.T.S, Ltd..
** Coplow,"” Park Rd., Braunton N. Devon. Tel
Braunton 224. Callegs by appointment only.

GRAMOPHONE AND SOUND EQUIPMENT—
SURPLUS AND SECONDHAND

ERROGRAPH 3 A
sories, tapes aval

bought, sold,
exchanged for re-

also acces-
£74.—Box 8829,

as new,
able:

IB tape splicers, with base, 13/6, without.
fix direct to tape-recorder, 1i/- including
post.—44, Shipman Rd., Forest Hill, s;.::[2733 A

EEVERS-RICH recorder, 11%in spools, 15
ips, timing clock, variable spooling, etc.
£300, perfect condition; Vortexion 4- channei

mixer, £15; Sugden Connoisseur m/c cutter
head, £15.-Box 1089. {7297
CABINETS

EWIS RADIO have the best selection and
finest finish.—See page 68. {0229
ABINETS, radiogram and television, 25
models.—157, Bromsgrove St.. B'ham.
Mid. 1054. 140

VALVES WANTED
ALL types of valves British or American,
transmitting and recelving; keenest cash
prices pald. What have you to offer?-—Write
or call Lowe Bros., 9a, Diana Place. Euston
Rd.. N.W.1. 6985

WANTED, EXCHANCE, ETC.
WANTED Mullard valve tester, ch%p .—44,

Shipman Rd., Forest HIllL For.
5513, [7313

WANTED Voigt Corner Horn with or without
drive unit.—Parker, 17, Kingsley Park
Ave., Sheffield, 7. (7309

WANTED HRO colls, Rxs., etc., A.R.88s,
BS348s, S27s, efc. —Details to R, i
Service, 6254 Grove Green Rd., London, [%1161

Ley.

VALVES (new),
ment, any

tape recorders,
quantity.—Stan
Ez‘,)é)zn Lane, West Bromwich Staffs.

test equl
Willetts, LPS
Tel. Wes.
[7079
I EE ELECTRONICS.—For all leading makes
-+ of high-fidelity equipment, tape recorders.
tuners, amplifiers, speaker enclosures; boug
sold, exchanged.—400, Edgware Rd., Pad 5 21

RGENTLY xequued scrap platinum wlre,
contacts, etc.; spot cash for any guantity;

£27 ger 0z troy.--The Scientific Metal Co., 50,
OId rompton Rd., London. S.W.7. Tel. [%1315

ASH on the spot for second-hand tape
recorders, amplifiers and Hi-Fi equipment,
top prices paid.—Sound Tape Vision (Dept.

W.W.), 71, Praed St., London, W.2. Padding-
ton 2807.
ANTED, BC610_Hallicrafters, E.T.4338
transmitters, BC312 receivers, BC221

frequency meters and spare parts for all above;
hest cash prices.—P.C.A. Radlo. Beavor Lane
Hammersmith., W.6. 10079

ENSON'S
ETTER

BARGAINS

CAR RADIO (Command Receiver, Medium wave),
circuit and modification data, 1/6. COMMAND
RECEIVERS, brand new, with 6 valves, BC454,
3-6 mcs., 45/~. Med. wave 0.52-1.5 mes., §7/68, used
82/8 (post 3/-). HRO Vibrapacks, 6 v, D.C. to 180 v.
50 mA., smoothed, cased, 22/6 (poat 3/-). Accumula-
tors. Varley Dry 2 v. 15 AH, 12/8, wet 14 AH, 7/6.
Indicator Units, new, with VCRO7, 3/VR9l, 2/CVIS,
2/VR54, 24/~ (carr. 6/-). Responser ZC8931, 190/220
mes., with valves, 17/@ (carr. 7/6). VIBRATORS.
Mallory G629C 12 v. 4 pin, 7/6. THROAT MICS.,
new, 2/6. SMALL MIC. TRANS., 2/6. BRAND
NEW RF.26, 27, 25/~ (post 2/6) RF25. 10/6. BF‘Z6127
damaged dials, 15/- CONTROL UNITS with 6 G.P.O.
Key switches, 15/« (p.p. 3/) DYNAMOTORS (post.
3/-); 12 v. to 250 v. 85 mA., and 6.3 v. 2.5 A, 11/6;
6 v. to 250 v. 80 mA,, 12/6. SMALL 26 v. to 210 v.
140 mA., 15/-. EDDYSTONE, 12 v. to 190 v. 76 mA,
cased, 15/-. Input 24 v., outputs 475 v. 210 mA.
29/8. METAL RECTIFIERS: 240 v. 100 mA. 4/-;
500 v 300 mA., 10/-; 240 v. 30 mA,, 3/6. 1,000
mA., 7/6. 6 v. 13 A, 25/-; 120 v. 2 a., Bridge,
. RI1155 Coll packs, used, 9/8. R1155 8.M.
Tuning DRIVES “ N* type, brand new, 10/8.
CHOKES, L.F., 10H, 120 mA., Screened, 7/8. 10H,
200 mA., 8/6: 10H, 400 mA., 17/8. 5H, 200 mA.,
4/6. SWITCHES, wafer: 1 pole 6 way, 1 bank, 1 p
11 wlb,1p8wlb, 1 p3w 3b, 2p 3w 2b, 4p 2w 1b,
1p 6w 5b, 1p 6w 2b, 2/6; 1p 11w 2b, 6p 2w 4b, 3/6.
Stud type, 1p 9w 2b, 4/6. Muirhead type 1P24W2B,
7/8. TRANSFORMERS: = C " core: 230 v. in; outputs:
315-0-316 v. 60 mA., 5 v. 2 a., 6.3 v. 1.5 a., 25/
(p.p- 3[-). 215/3156 v. 350 mA. 790/850 v. 480 mA.,
40/- (carr. 7/6). Potehtiometers, w. wound 20 k.,
in. dia., 8. t ’Becelvers
No 18, with valves, 50Q/~; (less attachments, carr.
116); POWER UNITS: input A.C. 200/250 v. Outputs:
300 v. 80 mA. D.C. and 6.3 v., 3 a. A.C., smoothed,
Bltered, fused, new, 35/-. METERS: ex-eqt. 500 uA.
2in. Rd. Pr. 12/§. FILTER Units, 8 way, rated 500 v.
D.C. diecast case, /8. RECTIFIER UNITS. Input
230 v. AC. Outpul 12 v, 2 A, D.C. Grey metal
cased, 22/8. Receivers BC1066 with valves, 2/957,
1/1D8GT. VHF, mnew, 15/-. TRANSFORMERS.
Auto 600VA 240/180 v. and tapped, 45/~ (carr. 5/-),
TEST SETS 74A. Buitable oscilloscope basis; 10 valves,
VCR138A and 50c, power pack. Fair cond., 50/-
(carr. 7/6).
8.A.E. please! Terms, C.W.0. Postage extra.
mediate despatch-

Callers and post: W. A. BENSON (W/W)
136, Rathbone Road, Liverpool, 15, SEF 6853.

Callers: SUPERADIO (W’chapel) LTD.,
118, Whitechapel, Liverpool, 2. ROY 1130

Lm-

HANNEY

offers

‘Components for

| OSRAM 912 PLUS AMPLIFIER
OSRAM 912 PASSIVE UNIT
OSRAM 912 PRE-AMPLIFIER
OSRAM F.M. PLUS TUNER
MULLARD ** TAPE ** AMPLIFIERS
MULLARD 510 AMPLIFIER

MULLARD 510 ““A " PRE-AMPLI-

| FIER

| MULLARD 510 “B” PRE-AMPLI-
FIER

MULLARD 3/3 AMPLIFIER

MULLARD F.M. TUNER UNIT

“ WIRELESS WORLD * BAXAND-
ALL PRE-AMP.

“ WIRELESS
TUNER UNIT

DENCO MAXI-Q FM. TUNER

O UNIT

WORLD F.M.

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 2id. postage stating lists reqmred General
C list also il

L. F. HANNEY

77, Lower Bristol Road
Bath
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High Quality VHF Radiograms
incorporating

AF 105 10 watt push-pull amplifier
5 Wave bands including VHF
Independent Bass & Treble boost
and cut controls

High Flux Speakers

Wide range Pick-up

THE TWIN £74.16.6

The TWIN has been designed to suit the
smaller type of room without sacrificing
quality of reproduction. This has been
achieved with a compact cabinet (31}in.
high, 27}in. wide and 14}in. deep) soundly
constructed, and finished in elegant Walnut
veneer. - Twin 10in. P.M. Speakers give
faithful reproduction, free from distortion
and resonance, and the latest 4 speed
COLLARO autochanger is fitted. ~The
radio chassis is housed in a unique ‘‘ hop-

" arrangement permitting armchair
control over all operauons

THE STANDARD
The STANDARD is a full size Radiogram

£88.4.6

(35in. high, 4lin. wide and 19in. deep)
constructed to give the best possible tonal
quality, and fitted with an Adjustable Bass
Reflex Chamber. It is beautifully finished
in two tone Walnut, and has exceptionally
generous record storage capacity (200
records).

The other components have been selected
to maintain this high standard. The Record
Player is the latest COLLARO 4 speed
fully mixing autochanger fitted with the
Studio Turnover Crystal Pickup head.
The Speaker is a 10in. GOODMANS P.M.
having a very high flux density (12,000 lines)

DEMONSTRATIONS at our Holloway
showrooms every weekday (inc. Satur-
day) 9-6 p.m.

HIRE PURCHASE facilitles are avail-

able.

ARMSTRONG Tecevision GO. LTD.
Warlters Road, London N.7.

Telephone: NORth 3213 —____

WANTED, EXCHANGE, ETC.
URGENTLY wanted. manuals or instructior
books, data, etc., on American or British
Army. Navy or Air Force radio and electncax
cquipment.—Harris. 93. Wardour
Gerrard 2504. 16993

WANTED good quality communication RYS
tape recorders, test equipment, domestic
radios, record players, amplifiers. valves com-

ponents. etc, estb. 18 years.—Call, send qr
hone Ger. 4638, Miller's Radio, 38a, Newport
urt, Leicester Sq.. W.C.2. [7074

LL U.S.A. V.H.F. test and communication

equipment; TS174, TS175, TS47, B.C.221
freq. meters: recelvers 1294 1359; Hallicrafters
5.27, S27CA U.S.A.; AP and tuning units
TN16, 17, 18 and 19 RCA ARS8SD-LF, Halli-
crafters $X28; valves 707A- 707B, 2K28, 2K39.
2K33, 2K41; hlghest ofters given by return,—
Ger. 8410 and 4447.—Universal Electronics, 22,
Lisle St., Leicester Sq., London. W.C.2. r0229

REPAIRS AND SERVICE

AINS transformers rewound, new trans-
formers to any spemﬂcatlon
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co., L Potters Bldgs.,
Warser Gate, Nottlngham Est. 1917. Tel. 4[6319183

TRANSFORMERS rewound or built to speci-
fication, up to 8KVA, singly or in quanti-

ties; 12 months’ guarantee.
NOTTINGHAM TRANSFORMER SERVICE
179, Wollaton St., Nottm. Tel. 41992. [7260

USE Jefco coil winder, cheapest machine on
the market.—Details, 170, London Rd.,
Southend-on-Sea. [o174

MAINS transformers,

E.H.T.s. chokes, field
coils, etc.

prom‘ft,ly and efficlently re-
to any specificaidon,
WIND SERVICE, Ltd.,
Harrow Rd., London N.W.10.

E have in stock 1,000s and 1,000s of ser-
vice sheets for sale or hire; these are the
actual ones used by the trade; please send s.a.e.
with enquiries.— Foy, 6, Wykebeck (}m"f:lends8

C: BOULTON for repairs to any loud-

speaker: specialists on heavy and P.A.
types; cone assemblies, field coils, repair acces-
sories, pressure units, ophones; trans-
formers rewound and to specifications; motor
rewlnds —134, Thornton d., Bradford, 1.
Tel. 22838. foa7i

PAINTS., CELLULOSE, ETC.

ANL, recognised for many years as the
unique one-coat black ~ crackle finish,
brush applied, no baking; avallable by post in
1/8th_pint cans at 3/6 fro G. A, Miller,
244, Nether St., London, N3 [0260

‘MISCELLANEOUS

TAPE to disc; 12/6.—Mobile Recording Ser-
vices, 5, New Brown St., Manchester. [6555

COIL winding machines, as new, and small
stock of wire; Blrmmgham area.: F]Bag)';

REWINDS all types of transformers rewound
as orlginal or new types supplied to your
specification.

MANUFACTURERS of the ‘‘ Meltronic Series
of quality transformers and chok-s.

MELTON ELECTRONICS, LTD., 42. Towngate
St., Poole, Dorset. Tel. Poole 2044-5. {7343

'OR sale 50 chimney brackets; brand new
with corner 1p1ates/hooks £12 10s. carrlage
forward.—Box [7312

REF‘RIGERATOR spares of every description.
—Farron Refngeratxon Station Approach.
Sanderstead. Tel. 3655. [7221

TAPE to_disc, Queensway Recordm Studios,
123, Queensway, W.2. Bay. 4992. Recor-
ders serviced and for hire. 16994

APESPONDING.—Exchange your recorded

messages with tape pals home/overseas.—
Ewart, 87, Terrace, Torquay. [7320

HAVE your tape recordings transferred to
dlscs, quick service.—Supertone Radi
King St.,’ W.3. Acorn 2594. ['

RENDEZVOUS RECORDS offer comprehen-
size 78/LP tape to_disc recording facilities.

Leaflet from: 9, Blackfriars St., Man-
chester 3. 17249
board.

PLAIN white valve cartons, best quait;

sizes available from miniature
G; list on request—R.H.S.. Ltd.,
Arcade, Bradford.

’I‘OROIDAL inductors, considerable stocks held
of wound coils up to 1Hy.; Toroidal winding
to order.—Bel Sound Products Co., Marlborough
Yard, London, N.19. fo182

METALWORK all types cabinets, chassis.
racks, ete., your own_specification:

capacity available for small milling end cap-

stan work up to lin bar

PHILPOTT’S METAL WORKS Ltd., Chapman

St., Loughborough. 0208

’I‘APE to disc recording—LP (30 mins.). 25/-;
78's 12/-; A48-hour service; S.a.e.

—Marsh, Liftle Place. Moss

Aughton’ Ormskirk, Lancs.  Aug. 31 {6907

CABINETS
STAMFORD

GP 41/301

2Un. wide, 184in.
high, 17in. deep.
Motor Board
20in. x  16in.
with 4ip. clear-
ance above. Con-
trol panel 20in, x
9iin. Area under
Motor Board
20in. wide, 16in.
deep, $jin. high.

Price £8/15/- or
29/~ deposit and
9 paymenta of
19/10 moothiy.

THE VENTNOR

26in. wide, 35in. high, with chaice of Motor Boards either

(A) 35in. x 1d4in, (a3 shown), or (B) 17in. x l4in., and

control panel 154in. x 12}in. Amplifier compartment and
record storage in lower section. Price £15/15/-

or 47/- deposit and 9 paymenta of 32/= monthly.

Bottom section can be supplied with loudspeaker baffle

or full length control panel.

GP 38

3ft. wide, 30in. high, 16in. deep, with choice of Motor
Boards: (A) 35in. x 14%in., or (B) as shown, 16in. x 14{in.,
having 4}in. clearance below the top of the motor board
and 12in. above. Cuntrol enpartment: Deck arca 183in. x
134in. Front pane! 15}in. X 12in. x jin. with lin. elzar-
ance. Lower aection 13in. high, amplifier compartment
15}in. wide, 14%in. deep. Record capacity 125 LP. 2
sliding doors to top section. Hinged or sliding doors at
bottom. Price £18/18/-, or 56/~ deposit and H wonthiy
payments of 38/6.

All Cabinets are veneered in Oak, Walunt or Mahogany,
finizhed to shade recuired. Delivery 12/6 in England
and Wales (Scotland & N. Ireland 25/-).

Write for Catalogue of cabineta lor EQUIPMENT,
RECORDS, SPEAKERS, and PYE BLACK BOX
Satistaction gmaranteed or money refunded.

A. L. STAMFORD (Dept. Q4)

20 College Parade, Salusbury Road, London, N.W.6
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/G.E.c. (Reconditioned) Model Bc4o1o\
10-VALVE OVERSEAS REGEIVER

100 v. to 250 v. A.C. mains, twin speakers, 5 wave-
bands, covering 25 Mec/s, 10 ‘\Tc/s, 3 Me/s, 1,500 Ke/s,
300 Keofs (equivalent to 11-2,000 metres). P.P. out-
put, separate Bass and Trebls Controls, full vision
tuning seale, ete. Walnut cabinet 24 X 193in. high X
12}in. deep.
For Callers only 18 =ns.
METAL RECTIFIERS. Ex-Govt.,, made by 8.T.C.,
250 v. 60 mA, size 51 x lin. dia. Unused. 7/6.
WIREWOUND RESISTANCES., 160} 1 A. Overall
size 10x1in. dia. Unused. 5/6.
ELECTRO MAGNETIC COUNTERS, Ex-G.P.O., every
one perfect, 500 ohm coll, counting to 9, 999, opemted
from 25 v.-50 v. D.C, 4}in, longxlb\ lin., many
trial and ti a i i 5 6
PUSH-BUTTON HAND CONTROLS. Complete with
indicator lamp, heavy duty H.F. on/off switch, 8 yds.
15 amp. 6-core cable and 6-pin Jones plug. 27/6.
3 OHM SPEAKERS. In good working order. 10in.,
25/-. 8in,, P.M,, 11/6.
MOVING COIL BAND MIKE. Type No. 7, 8/6.
VIBRATORS. Synchromous 6 v. 7-pin and 2 v. 7-pin,
7/6 each.
MAGGER CIRCUIT TESTING OHMMETER in leather
carrying case, a3 new,
AV0O UNIVERSAL TEST METERS. Reconditioned
asnew. In perfect working order. Model 40 £11/10/-.
Model Z £10/10/-.
VENNER 8-DAY CLOCKWORK TIME SWITCHES
230 voit, 1 amp., 3} X 2§ x 2}in., 25/-. 230 v, 25 amp.
in iron-clad case. Bize 9x 7x 4in., weight 12 1b., 45/-.
UNISELECTOR SWITCHES. Have many applications
including automatic tuning, circuit selection, ete.
Operates on 25-40 v. Full wipe 4-bank, double colls. |
32/6. Half wipe §-bank. 12/8.
2-VOLT VIBRATOR POWER PACKS. Output 200 volt
60 mja. Bize 9 x5 x3%in. £1/17/6
5-INCH ALDIS LAMP REFLECTORS. Glass parabolic.
6/~

All prices include carriage.

23 LISLE ST (cer. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open ail day Saturday

COAXIAL CONNECTORS UG TYPE

21-B/U, 58/U, 290/U, etc.
According to JAN & MIL Specifications
for Aircraft, etc.

Fyll list available. Send your requirements.
Overseas Enquiries Invited

N.A.R. Agencies Ltd.

40 King’s Road, London, S.W.3

RD PMYER’

Three-speed, ringle player for
crean finish, complete with
8trictly

COLLARO AC.3/554.
A.C. mains 200/250 v.,
turnover erystal pick-up, “ T " type head.
limited quantity at £6/19/6, plus 5/6 carr,
CRYSTAL PICK-UPS fitted Acos HGP37 cartridge.

Ultra lightweight. Our price 37/6, plus 2/6 carr.
3-SPEED RECORD PLAYERS. Pitted with Acoy
turnover HGPBY pick-ups with twin sapphire styli,
rexine case with lid, fitted cliaps and handle. Worth
10.gns. Our price £7/15/8, pius 5/6 carr.

3-SPEED GRAM, MOTORS ! by well-known maker.
Our price 59/6, plus 5/6 carr.

REXINE COVERED CABINETS. single player size,
suitable most non-autc wmite, including transcription
motors. {Motor board uncut). Our Price 46/-.
PORTABLF. RECORD PLAYER CABINETS to house
Monarch, Collaro, or Garrard 120 Clmngers, with space
for Amphﬂer and Speaker. Rexine finish in attractive
colours. Fitted catches and handles.
£3/5/-

8end stamp for complete bargain list.

RONALD WILSON & CO.

(DEPT. W.W.). 12 BRIDGE STREET. WORCESTER

Sur Price

{ Bryanston St.,

MISCELLANEOUS
SE Britain’s oldest full-time tape/disc
nsfer service for s and Mark 78s
(sml 1952 rates).—Sound News Productions, 59,
London, W.1. Amb. 0091. (o192

EAVY duty auto—transfoxmers (zA22917) in-

ut and output 100/120v, 150/170v, 200/
250v 40/60 cycles, 500 watts approx.. all brand
new in makers’ boxes. 49/6, part cost packing
and carriage 7/6. Brand new electric motors,

1/6th h.p., standard %in shaft, continucus
1,400rpm mting, made by Hoover, Compton
Parkinson, etc., 120-125 volt a.c. 50-cycle

single-phase, of 110-120v a.c. 50- cycle single-

phase, 59/6; 220-230v d.c., 55/-; 200-220v a.c.

single- hase 79/6; part cost packmg and car-
riage 7/6 in each case.

Stafford

(0145

WALTON’S WIRELESS STORES, 48,
St., Wolverhampton.

NOTICES |

RITISH SOUND RECORDING ASSOCIA-
TION. Details of membership, open to
the professional sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Manchester,
Portsmouth and Cardiff Centres. may be ob-
tamed from the Hon, Membership Secretary,
Houlgate AM.IE.E., 12, Stronghow Rd..
Eltham 8.E.9 (0031

AGENTS WANTED
ADVERTISERS wish to enter into & mutual
arrangement for representation by gentle-
man at present calling upon manufacturers of
equipment employing electronic units or devices:
please write in strictest confidence.—Box 0750.

245

BUSINESS AND PROPERTY
RURY Lane, W.C.—Light workshop avail-
able, suitable TV servicing, light and phone.
—Holborn 8622. [728:

BUSINESS AND PROPERTY WANTED

PREMISES central London sought by small
private recording service. sharing partner-
ship consid.—Box 88 (0194

BUSINESS OPPORTUNITIES

NGLO-AMERICAN house in_New York
seeks exclusive franchise for U.S.A., Latin
America or Canada for British tape recorder

mechanisms, record changers or Hi-Fi speak-
ing units; also interested in manufacturing |
licenses.—Box 13 [7340 |

WELL -KNOWN firm of precision engineers
and instrument makers (London area)
are desirous of entering into a licence agree-
ment or purchasing outright, patents relating
to electrical and/or mechanical devices of a
precision instrument character, or of a con-
sumer goods nature; adequate capital and
production facilities are available to develop,
produce and market suitable devices.—Com-
munications should be addressed, in the first
instance, to Box 7247. [7148

CAPACITY AVAILABLE

HASSIS work, instrument cases., embossed
panels, in all usual metals. Special eroun-
boards in S.R.B.P.. etc. Lonz or short runs.
Precision work at keen prices. Extensive rance
of stock tools for radio and electronics industry:
special fooling at favourable rates.—Metalworg
Dept.. Unitelex (London). Ltd.. Pagnell St.
London., S.E.14. Tideway 5842. 10200

WORK WANTED

SELENIUM RECTIFIERS

40 ma. to 10 amp., 6 v. to 100 v.
Bridge, H.Wave or P.P.

WITH OR WITHOUT HIGH-
GRADE TRANSFORMER TO
SUIT. These are new goods, best
makes, not reconstructed Government
surplus. Popular types, 6v. la.,
4/=y, 2a., 7/6, 12v.2a., 8/6, 12 v.
1a,7/6, 12 v. 3 a., 15/-, 6 a. alloy-
finned type, 27/6, 24 v. 0.3 a., 9/-,
0.6 a., 12/6, 24 v. 1 a., 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/-.

CHARGER KITS

No. 1, a kit for
2v., 6 v, 12 v,
3 amp. trans-
former, rectifier,
ammeter, all
high-grade new
parts, not rub-
bish, 52/6,
unique convec-
tor housing for
same, as 1llust 5 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

JAMES H. MARTIN & CO,,
CADENZA dual Impedance Microphone &
table stand £10.10.0, TRIX T43 Amplifier
£19.19,0. APEX band IIIConverter £5.15.0.
TSL ‘LORENZ Concert Soundcorner,
£13.16.3, Richard Allen ‘Golden unit’ spea-
ker 10" diam. £7.5.6. AM/FM Radiogram
chassis from £24. Stamp (only) for Lists.
James H. Martin & Co., Finsthwaite,
Newby Bridge, Ulverston, Lancashire.

ELECTRONIC apparatus wiring and sub-

assembly wanted.—Please  write
C. Rawson, 47, Morley Crescent West.

Stanmore Middlesex. r7220

SUB -ASSEMBLY work invited by specialising
company, excellent capacity for longish
runs; increased output for you at reduced costs.
—Box 10186. [7295

SITUATIONS VACGANT ’
R Majesty’s Overseas Civil Service. |

A VACANCY exists for an Assistant Super-
intendent of Police (Signals Officer) i

anganyika.

CAl\f DIDATES, preferably under 30 years, must
have sound knowledge and practical experience
of the installation and maintenance of all
types of H/F and V.H.F. equipment including
erection of masts used in Police fixed and
mobile radio communication or similar services
and shouid have good knowledge of the main-
tenance and repair of petrol and diesel
generating sets.

APPOINTMENT is permanent and pensionable
with salary including inducement pay in the
scale £87 ,422 per annum. Outfit allow-
ance £15 on first appointment, initial
issue of uniform and an annual allowance of
£25 towards its upkeep. Free passages for
officer. wife and children up to cost of three
adult passages. Government gquarters when
available at low rent. Taxation at low local |
rates, Generous leave.

SUMMARY of personal particulars, quauﬂca-\

tions and experience to the Director of Recruit-
ent Colonial Office; London, S.W.1, quotmg
BCD55/8/09. [7354

ERVICE techniclan with experience of tele-
vision and V.H.F. required; ublin  firm,;
state qualifications, experience, salary expecbed
—Box 1468. 344 |

NEW BOOKS
ON RADIO & TELEVISION

The G.E.C, Valve Manual, new edition.

Postage 9d. .......cooiiiiiiiiia, 76
Transistor A.F, Ampluﬁers by Jones

and Hilbourne. Postage I/~ ......... 20/~
Receiving Aerial Systems, by Davidson,

Postage 9d. ................. 21/~
Principles of Telecommu y

Harbottle and Hannam, Postage 1-  17/6
Understanding Hi-Fi Circuits, by Crow-

hurst Postage I/ SRR — 23)-
Electro-Technology for Nat. Cert.

Courses, by Buckingham and Price.

Postage /= .....ooooiiiiiiiiiiniiniiennns 12,6
Radio Valve Data, by “Wireless World.”

Postage 6d. ...........cc.iiiiiiiiennnnenns 5/-
Transistors Theory and Pracnce, by

Turner Gernsback Library, Postage

L OO, T [ 1
Television Explained, by Mlller, new

edition. Postage I/= .......cc.o.oooenn.. 12/6
Radio Vol. 3 for City and Guilds Radio

3 exam., by Tucker. Postage 9d. . 12/6
Transistors, by Bettridge. Postage 4d. 2/6

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,
LONDON, W.C.2 (adjoining Lisle Street).
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ELECTRONIC COMPONENTS DIS-
TRIBUTORS FOR OVER 25 YEARS
Some popular lines:

FOUR-SIDED BLANE CHASSIS
Made in our own works from commercial quality
half-hard aluminium of 18 s.w.z, thickness, these
chassis will carry components of considerable weight

and normally require no corner strengthening.
Standard stock sizes (in inches) are as follows;—
6x4x2 Bf- 112x65x3 7/11|13x10x2% 9/9
Tx5x2 bl [12x7x2 8/- [14x10x2} 10/
10x4x2) 6/4 [11x8x2% §/3 112x10x3 10/3
AXTx2 8/6 (10x8x3 §/8 |15x10x2¢ 10/6
12x4x2; 6/10{13x8x2F 8/10|17x10x2} 11/3
9x8x2f /8 |12x9x2f 8/11/17x9x3  11/6
10x8x2%F 7/10114x7x3 98 117x10x3 12/3
8pecial sizes to order. The same material cut to any
size up to 3ft. at 4/- per square foot.

Close Tolerance Waz-protected Sflver Mica

CAPACITORS
Values stocked (pF):

22 47 75 130 180 270 370 515 635 815 3000
10 25 50 80 135 200 280 388 533 670 820 3300
11 27 56 82 140 220 300 400 540 680 1000 3500
13 28 60 100 145 225 318 410 556 703 1500 4000
16 30 65 110 150 230 830 450 560 710 2000 4700
18 33 68 120 180 245 340 470 600 750 2200 5000
20 40 70 125 175 250 356 500 603 800 f’500
Tol.: up to 33pF¥, 1pF; over 33pF, 1 per
PRICES: 5-300 pF 9d.; 316-820pF lotd
2,500 pF 1/3; 8.000 5, OOOpF 1/8.
8pecial (limited number only), 0.1 mfd, 1%, 12/-.
*Surplue stocks of mica, paper and ceramic capacitors
‘rom @d. each.

*DALY guaranteed ELECTROLYTICS
Full range from 1/8 ea.
*HIGH STABILITY RESISTORS. “ T.8.L.” {-watt
10% tol. 5-year guarantee. Full “ preferred value ™
range, 120 to 10MQ, 6d. each. 1% tol, 2/6 each.
*Surplus stocks, various makes:

1,000-

5% 2% 1%
4t watt 74d. 10d. 1/3
t watt ad. 1/- 1.6
1 watt 1044 1/3 1/9

‘¢ ELFCTRO VOICE" guaranteed TRANSFORMERS
AND CHOKES. Individuaily tested. Fully shrouded.
Used by leading laboratories. 66 types in stock.
WAFER SWITCHES made to order. Quotations on
request.

The COOPER-SMITH

HIGH FIDELITY AMPLIFIER

Model BPI Main Amplifier, £16. Build-it-your- 4
self, £14. Mk, II Pre-amp. and Control Unit.
£10. Build-tt-yourself, £7/10/-.

DIRECT FROM MAKER TO USER
A better 10 watt amplifier at lower cost. Send
for illustrated detalls of this remarkable outfit
or hear it in our demonstration room.
Other HI-FI tnelud. A
Leak, Rogers, Lowther, Goodmans, Whu‘fedwle
Lorenz, Philips. Connoisseur Co'laro. Garrard,
Goldring.

AMERICAN RELAYS, brand pew:—
8-make, 600 coil, small, 2/3; 2-make, 500 cofl,
3,000 size, 2/8; 4-make, 500 eoil, 3.000 size, 3/8.
Z-m&ke, 2-break, 500 coil, large, 2/6
VISUAL INDICATORS, type 3 (10Q/4) containing two
micro-amp movements. Brand new, §/6 each. With
neon lamps (two), 9/6.
200 V. D.O. wkg MANSBRIDGE CAPACITORS.
Smtable for crossover units, etc. .5 mF, 4d. each;
6d. each; 2m¥., 8d. each; 4 mF., 9d. each
POWERFUI. 24 V. D.C. MOTORS. 2in. square, 4
mm. spindle. Will work on A.C. /6.
LIGHTWEIGHT HEADPBONES' * Ivalek,” 2,600Q,
PLUGS AND SOCKETS, with

12/6 pr. * Btein ¥ 4,0000, 17/6
ERICAN 21-way
7/6 pr. AMPHENOL, 4-pin, one hole fixing
(13/161!1 ), retaining screw, chromium 5/~
Chromiuro plated INSTRUMENT !IANDLES 7; x 1o,
3/6 pr.

High-Grade METERS
By LEADING MANUFACTURER

Flush mounting, S{yin. dia. (less Bange) 3in.
acale.

DC Moving Coil:~—100 microamps FSD, resistance
750. Calibrations:—0-20mA. 0-3kV. 0-5kV. 0-2
mA./0-250V. 5-0-5/0-10. 0-50mA./0-1kV. 8F/-,
0-100 milliamps, res. 0.75. §50/-.

0-500 volts, res. 500k. (1k. PV). 65/~

0-1,000 volts, res. 20m. (20k. PV). 95/-.
ACIMovmg Tron:—0-300 volts, with external rea.
50/-.

5 amps, F8D, scale 0-50. 50/~

Alllan above are brand new and tested.

*Lists available

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD LONDON w2
Telephone Paddington 5891

_jects—scientific or

SITUATIONS VACANY
'I‘V TECHNICAL SALES,

A VACANCY has arisen in the TV Technical
Sales Department of Pye, Ltd., for an Assistant,
whose cuties include the preparation of quota-
tions and the handling of orders, correspond-
ence and enqguiries relating to the sale of tele-
vision transmission equipment at home and
overseas.

PREVIOUS experience in this work is not
essential although a knowledge of television
equipment would be an asset. Important quali-
fications are ability to deal with customers at
all levels and to work on own initiative.
APPLICATIONS should be addressed to the

Chief Engineer, Pye, Ltd., Cambridge, quotin
“ ATS.” 7 g [733%
INSTRUCTOR Grade I, required by

POSTS and Telegraphs Department, Nigeria
Federal Government, for one tour of 12-24
month3 in first instance. Salary scale (includ-
ing inducement addition) £1,536 rising to
£1 674 a year. Disturbance allowance £200-
£ Gratuity at rate of £150 a year. Com-
mencing salary according to experience. Free
passages for officer and wife. Assistance
towards children’s passages and grant up to
£150 annually towards maintenance in U.K.
Liberal leave on full salary. Candidates, prefer-
ably under 40 years of age, should have had
experience in the installation or maintenance
of Multi-channel radio telephone systems and
be conversant with V.H.F. and F.M, techniques,
The\{l must have had not less than three years’

nfnexrlgenence and should possess C. & G.
Certs lecomms. Praciples III and Radie
III or equivalent.—Write to the Crown Agents,
4, Millbank, London, S.W.1 State age, name
in block letters full qualifications and experi-
ence and quote M2C/42120/WPF. 7330

SENIOR Electronic and Mechanical Engineers.

ARE required by Pye, Ltd., of Cambridge, for
an expanding
’I'ELEVISION programme for home and export

arkets.
OPPORTUNI’I'IES exist for sujtably qualified
and experienced engineers to join the design
and development teams of one of the counntry 8
gaal.%lng T/V manufacturers in the following
elds:
. T/V Receivers.
2 T/V Transmitters, medium and high power.
3. T/V_Terminal equipment. including studio

5 AL T/V.

T/V_Flats Distribution Systems.
ALTHOUGH desirable, previous T/V experlence
is not essential, and applications will be wel-
comed from engmeers with several years’ design
and development experience in other branches
of the electronics industry.

APPLICATIONS should be addressed to the
Chief Engineer, Pye, Ltd.. St. Andrew’s Rd..
Cambridge. quoting “ STE [7318

APPL{CA‘I’IONS are Invited for pensionable

XAM‘INERS in the
PATENT Office
TO undertake ‘the official scientific, technical
and legal work in connection with Patent
arglicatlons.

at least 21 and wunder 35 years on
1st January, 1957, with extension for regular
Forces' service.
CANDIDATES must have Eor obtain in 1957)
1st or 2nd Class Honours 1n Physics, Organic
or Inorganic Chemistry, Mechanical or Elec-
trical Engineering or in Mathematics, or an
equivalent qualification, or have achleved a
professional uahﬂcatxon, e.B., M.I.C.
AM.I.MchAE. AMIEE, ARIC. For
limited number of vacancies candidates wlth
1st or 2nd Class Honours degrees in other sub-
otherwise—will be con-
sidered. Exceptionally candidates otherwise
qualified by high professional attainments wiil

3 be consldere

RTING pay for 5-day week of 42 hours in
London between £605 and £1,120 (men),
according to post-vraduate or equivalent) ex-

perience and National Service. Maximum of
scale £1,345. This salary scale is being in-
creased By approximately 5%. Women's pa
above £605 slightly lower but is being raise
to reach equality with men’'s in 1961. Good
prospects of promotion to Senior Examiner
rising to £2,000 (under review) and reasonable
le‘:xpecgatmn ‘of further promotion to Principal
xamin,

APPLICATION form and further particulars
from Civil Service “Commission, Scientific
Branch, 50 Old Burlington St., London, W.1.
quotlng 128/57 and stating date of birth.
INTERVIEW Boards will sit at intervals. as
required Early application is advised. 00

RITISH COMMUNICATIONS CORPORA-
TION. Ltd., Exhibition Grounds, Wem-

bley, have vacancies for the following:—
(1) PROCESS planning engineer with experi-
ence of methods to produce electronic telephone
and similar equipment.
(2) DRAWING office clerk to prepare material
schedules from drawings
(3) DESIGNER draugh smen,
ALL progressive, pensionable appointments.
APPLY, with details of gqualifications and ex-
perience. to Persornel Officer. (7352

1-Fl.—Vacancy for sales assistant with goo

technical and practical knowledge of al
modern Hi-Fl equipment.—Berry’s Radio
High Holborn, W.C.1. tr2ad

The
Full-
Range
ULTRA
TWELVE

Tone resonance

20 cfs.

20-25,000 c/s
£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 17in. x 124in.
We are demonstrating the GOODSELL
' Golden Range,”’ the ORTOFON Pick-Ups
and the WOOLLETT Transcription Gramo-
phone Turntable.

Daily: 9 a.m. to 6 p.m.

Saturdays: 9 a.m. to Noon.

17, Charing Cross Rd.,
London, W.C.2

Tel. : TRAfalgar 5575
(opp. Garrick Theatre)

LIMITED
Trade & Export enquiries to:—

JOHN LIONNET & COMPANY

(at_above address)
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| HAVE HEARD
MY FRIEND'S

DUODE
| WANT ONE
FOR MYSELF

This letter from an overseas enthusiast says
much the same as many others which come
along during the year, Hear a Duode at
home under proper conditions, and if you
are a good judge of natural sound there’s only
one result—you will want a Duode Sound
Unit for yourself.

Ever since Mr. A, C. Barker’s invention of
the famous dual drive with built-in cross-over
and feed-back, which gives so wide a frequency
range, such smoothness, such crystal clear,
natural sound with no boom, no fizzles, no
peaky noises, Duode quality has been giving
great joy to an ever-increasing band of
critical people who know what’s right in
sound.

INSIST on hearing a DUODE

Write today for details of the two
latest Units.

DUODE LTD.

3, Newman Yard, London, W.I

CABINETS

for
Goodmans, G.E.C.,
Wharfedale,
Jensen.

HI-FI
Equipment and
Records supplied

Open till 5.30
Saturdays.

A. DAVIES & CO. (Cabinet Makers)

3 Parkhill Place, off Parkhill Road, London
N.W.3. GULLIVER 5775

YOUR METER DAMAGED?

Leading
Electrical
Instrument
Repairers
to the
== Industry

Contractors to the Ministry of Supply and General Post Office.
Bepmrs by skllled craftsmen of all makes and types of
Mi Test

meters, Electrical Thermometers, Recording Instruments,
ete, Qulck deliveries-—for speedy estimate send defective
wnstruments by registered post to:—

L.CLASER & CO.LTD. |

Electrical Instrument Repairers
97-100 ALDERSGATE STREET,E.C.I

| the ccntrol

{Tel.: MONarch 6822).

SITUATIONS VACANT

CHIEF‘ engineer, telecummumcatmns depart-
ment, Mauritiu

TO be responsxble ror the engineering branch,
particularly for the installation and mainten-
ance of C.B. and automatic exchanges, training
of technical staff and as mnecessary to take
charge of the department.

PERMANENT and pensionable appointment or
contract appointment for years. Salary
£1,327/10 p.a., plus cost-of-living allow-
ance. Contract gratuity—£50 for each 3
months’ resident service. Free passages for
officer, wife and up to 3 children. Quarters,
if available. Generous leave
CANDIDATES must be A.M, . or be
exempted from the Institution's exammatlons.
and have considerable practical experience in
maintenance and installation of telecommunica-
tions equipment, particularly automatic ex-
changes.

WRITE Director  of Colonial
Office, London, S.W.1, giving age, gualifications
and expenence quutmg BCD 133/52/01. {7293

HE MANCHESTER COLLEGE OF SCIENCE
AND TECHNOLO

RESEARCH Assistant requlred to work on a
project concerned with electronic equipment for
of machin: tools, The project is
sponsored by the National Research Develop-
ment Corporation,
THE successful applicant will be expected to
lay out, construct and test such equipment
according to the retﬁnrements and specifications
supplied by research engineers. Experience of
sxmxlar wurk is essential, Salary according

Recruxtment.

APPLICATIONS in writing, stating experience,
qualifications, salary requirements, etc., should
be addressed to the Registrar, The Manchester
College of Science snd Technology, Sackville
Street, Manchester, within fourteen days of the
appearance of this advertisement, {7346

PETO SCOTT ELECTRICAL INSTRUMENTS,
Addlestone Rd., Weybridge, Surrey.
SENIOR and Junior Development Engineers
are required for the design of domestic tele-
:égl}:mi equipment, employing printed circuit
DEVELOPMENT Engineers are also required
for application amd design of transistorised
equipment or various types.
LABORAT Technicians and Wirers for
empluyment on television transmission equip-

ment and electronic instruments.

EXi LENT rates of pafy and ideal working
conditions in modern, well-equipped laboratory
will be available to successful applicants.
THERE are new housing estates in the vicinity
and the area is well served by train and bus
services to most parts of London.—Apply: Chief
Engineer. {7305

ASSISTANTS (Scientific).—The Civil Service
Commlssmners invite applications for pen-
sionable po.

AGE at least 17{ and under 26 years of age
on January lst, §57. with extension for regu-
lar service in H.M. Forces. but candidates over
6 lth specialilsed experience may be

ted.

CANDIDA’I‘ES must produce evidence of hav-
ing reached & prescribed standard of educa-
tion, particularly in a sclence or mathematical
subject. east two years” experience in
the duties of the class gained by service in a
Governnment Department or other civilian
scientific estabishment or in technical branches
of the Forces essential in one of the following
groups of sclentific subjects:—

(i) ENGINEERING and physical sciences.

(h) CHEMISTRY bio-chemistry and metal-

lur
m) BIOLOGICAL Sciences.

iv) GENERAL (mcludmg geology. meteorology,
genera) 1 work ranging over two or more groups
(1) to (i) and highl skilled work in labora-
tory crafts such as gass-blowln ).

ay &.3 (at 18) up to £485
(Wumen &.454§' Men’s scale maximum
£665. women’s scale being raised to reach
equality with men’s by 1961: somewhat less in

provinnces; oppurtunmtles for promotion and
for further education: 5-day week, generally.
FUR articulars, from Civil S Service Com-

mission, Scf ntific Branch,
Street. Londnon, W.l,
INTERVIEW Boards sit

required: early application is advnsed {7

REQUIRED for Interesting research develop-
ment work_on electro-acoustic dévices, an
Engineer up to B.Sc. standard.—Apply Box [8026739

30, Old Burlington
/57

.BS
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ENGINEER required, experienced in television
and radio, able to drive; good salagy.—
Ritz Radlo & Electrical Co., 306, Neasden Lane,
N.W.10. Gladstone 4983. |72 99

EVERAL attractive and senlo rositions are
offered in the development and Industria:
application of modern non-destructive testing
Lech:él ges the positions wiil be in the follow-
ms
ELECTRONIC Circuit Development.
PROPERTIES of Materials.
PHYSICAL Investlgstlon and Measurement.
They offer good scope to men_ of {nitlative
d experlence in the above flelds; salaries
he commensurate with the candidate’s
guallﬁcatlons and experience.
pplications should be made in writing in the
ﬁrst, instance, giving full details"ot qualifica-
tions, prevlous experience, age and salary re-
qulred and be addressed to:—
PERSONN. EL De arl:men
RELVIN HES. Ltd., New North Rd.,
Barkmgslde Essex [7208

OCTOBER, 1957

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. 1n 148
pages of intensely inter-
exting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit
I. R. E, City &
Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses.

We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than £18 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

388b COLLEGE HOUSE,
29-31, WRIGHT’S LANE.
LONDON, W.8.

Tape Recorders

ONLY

We specialise solely in Tape re-
corders, stocking every good make—

rundig—Simon—M.S.S. — Ferro-
graph — Wyndsor — Elizabethan —
Philips — Editor Sound — etc., etc.
Call and hear them all in comfort,
or write

Dixon’s Electronics
227 OXFORD ROAD,

MANCHESTER

Telephone : Ardwick 4269

Oﬁ?cigl Grundig repair agents. Parts for most
machines in stock. H.P. and credit terms.

COVENTRY RADIO

COMPONENT SPECIALISTS
SINCE 1925

We have now trebled the size of our
premises in order to supply a larger
range of Components, Amplifiers and
Hi-Fl Equipment.

Send your enquiries to;
189-191, DUNSTABLE ROAD,
LUTON, BEDS.

New Telephone No.:— LUTON 7388-9
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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

BUILD-
INGS;
G AR-
D E N
SHED
and HOUSE, 2 sets in individual
carrying cases, complete with long
life batteries, bells, ringer and }
100ft. telephone cable.

£7.10.0 z pir

Carr. (G.B.) 9/6

DON 3 telephone cable NEW | mil
' drum £5/10/-, carr, extra, e

SPECIAL OFFER OF

AER AL MASTS

R.A.F. TYPE 50

36ft. HIGH

Kits comprise—9 2in, dia. Tubular
8teel (Copper Plated) Sections of 41t,
length, top-section and base, Pickets,
Guys and Fittings,

YOU can purchase this nor"
mally expensive MAST for a
fraction of its cost, ie.,

£7.10.0 oOnvLY
{(Carr, 15/6)

Please add £1 for (returnable)
wooden carrying case.

The MAST is particularly suit.
able to take aerials for Tx.,
Rx., .M, and T.V. (especially
COMMERCIAL), and has many
other uses. Extra 4ft. scctions
can be supplied at 11/6 per
section,

U.S.A. 45ft. AERIAL MAST
4ft, 6in. x 2in., guys, etc). This entirely new and
complete set in canvas earrying bag £12/10/- each, carr,
17/6 or 2 sels with additional low and high frequency
antenns £25 pair. Carr, extra.

ARMY TYPE 32FT. MASTS similar to above
but [0 lin, screw-sections, suitab.le'for per-
manent lightweight installation. Kit in canvas

bag, £5/10/-, carriage 12/6.
TRUVOX
and TANNOY

LOUD

HAILERS

EX-GOV.
Impedance 742
Handling cap. 8 watts
price 25/-, post 3/6.
45/- pair carr. paid.

Brand New TELEPRINTER EQUIPMENT
CREED AUTOMATIC TRANSMITTER

No. 6S4/N for telegraph working, in original
cases,
RECTIFIER UNITS 26B. Input 110230 v.
A.C. Output 80480 volts, In original cases.
TELEGRAPH RELAYS 299 AN.

Also other equipment.

(10 sections

others —
spares

etc,

G.P.O. SWlTCHBOARD IL.1806 10 lines,
thru’ connexion, £12/10/-, carriage 15/-,

Complete intercom {elephone system for £50
Comprising () switchboard, (10) Tele-F
extensions (as above), and | mile drum of
Don 3 telephone cable. Carriage extra.

Quantity and Export enquiries are invite_d
for all above items, also other Electronic
Component parts.

HATTER & DAVIS (RELAYS) LTD.
126, KENSAL ROAD. LONDON, W.10. LADbroke 0666

SITUATIONS VACANT

AUDIQ and television engineer required bv

leading manufacturer, applicants to submit
full detalls of qualifications and experience; all

%m;{llgg&ons treated as strictly confidential.—
0! B

187
RADIO Mechaniecs wanted lmmedlatelew. work-
shop and aircraft experience essenfial: pay

| accordlng to ability.—Apply: Chief Radio En-
gineer, Dan-Air Engineering, Lasham Airfield,
Nr. Alton, Hants 17257

ADIO/TELEVISION.—Service engineer, cap-
able man required, ability to drive an ad-

vantage, permanent and progressive position.
half-day Saturday.—Apply, Staff Manager.
Gamages of Holborn. (7321

RADIQ repairmen required to repair navi-
gational radio equipment,  applicants
should have good basic knowledge of radio.—
Please apply: Ref. RFB, Decca Radar, [I;‘l%%ﬁ'

Brixton Rd., 8.W.9

ELEVISION service engineer: good position
and prospects for keen man wit. g
standards of service; able to drive;” write,
stating age and details of experience.—Drazin,
Ltd., 59, Heath St., Hampstead, N.W.3. [7349

UDIO engineers required for progressive

A positions in expanding organisation; men
with experience of development test and service
work apply to Personnel Manager, E.A R., Ltd.,
The Square, Isleworth. Tel., Hou, 6256. (7239

SUPERVISOR required by
» turer of high quality loudspeakers and
microphones, experience bis field
ablity to control female stafl essential;
particulars and wages required.—Box 1413, R
PERSONAL assistant required by owner of
London retail radio and electrical business
of good stending; congenial position and good
prospects for capable and consaientious person;
state age and full detzils of career.—Box 1517.
(7348
SUPERVISOR is required for department asso-
| &2 ciated with assembly and test of high-grade
transformers; considerable experience of this
class of work is necessary, and electrical qualifi-
cations are desirable; abillty to control female
labour is essential.
GOOD salary and prospects;
sports club, etc.
APPLY by letter, setting out qualifications and
experience, to Personnel Manager, R. B. Pullin
Co., Ltd,. Pheenix Works, Great West Road,
Brentford, Middx, [7326

TELEVISION Engineer.—Large Cardiff house
_require experienced engineer, must have ex-
perience on all leading makes
permanent job with excellent
pects; new flat available i
ticulars to Box 1100

XPERIENCED electrical engineer required
for development Iaboratory to work on
electro mechanical and electronie instruments:;
degree or similar qualification essential; hous-

leading manufac-

pension scheme,

good comfortable
wages and pros-
required.—Full par-

(7302

ing available..—~K.D.G Instruments, B
Manor Royal, Crawley. 7350
ECHNICAL writers required for writing

radar technical manuals, applicants should
have previous experience in writing and good
knowledge of radio _and radar techniques.—
Please apply: Ref. RFB, Decca Radar, Ltd.,
1-3, Brixton Rd., S.W.9. (7307
ELECTRONXC engineer re(iulred for develop-

ment work on saturable reactor devices
and power transformers; H.N.C. or equivalent
standard, with design experience in this field.
—Apply in writing to Hirst Electronic. Litd.,
Gatwick Rd., Crawley, Sussex. 17294

NSTALLATION and_service engineers re-
quired by Decca Radar Ltd., applicants
must have sound knowledge of both radio and
radar, marine experjence an advantage but not
essenflal‘—Apglicants please apply in writing:
Ref. RFB, 1-3, Brixton Rd., S.W.9, [7308

ARADAY ELECTRONIC INSTRUMENTS,

Ltd., 245, Brixton Rd., S.W.9, have
vacancies for young men in the test and inspec-
tion department which could lead to develop-
ment work for the right type of man, further
education is encouraged.—Apply in writing to
the Chief Engineer. {7296

McMICHAEL RADIO, Ltd., Slough, require a
radio development engineer with experience
in F.M./A.M. design anA progressive ldeas; good
pay and prospects with an ¢xpandin,

ESTER-Inspector, A leading firm in audio
equipment require several young men with
electronic test experience and technical know-
ledge. 44-hour week and cvertime, canteen,
good rate and prospects. West London re-
gion. Please state age, details of trainmg
and experience.—Box 1457, (734!

ABORATORY technician required for de-
velopment of prototype electronic equip-
ment. City and Guilds or National Certificate
qualification desirable, but practical experience
essential; saiary in accordance with qualifica-
tions and experience.—Apply in writing to the
Director of Research, Research Laboratories,
The Britist. Aluminjum Co., Chalfont
Park, Gerrards Cross, Bucks (7353

g and pro- '

gressive company; pension scheme.—Appli to |
Personnel Officer, McMichael Radio, td.,
Wexham Rd., Slough. {7323
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TRANSFORMER

TYPE 4N1

Capable of full output of 50 watts
from 25~ to 35,000~

PRIMARY

6,000 C.T. tapped 439, and 25%,.
SECONDARY

0.45Q, 1.8Q, 4Q, 7Q, 11Q, 16Q,

22Q and 30Q to handle 50 watts.

Approximate characteristics:

Primary resistance: 50Q-50Q.
Primary inductance: 50 hys.

Leakage Reactance:
Primary to secondary: é m/Hys.
Half primary to secondary: 3 m/Hys.
Half primary to half primary: 6 m/Hys,

Open type:
5%in. X 44in. X 53in. high.
Fixing Centres: 43in. X 3%in.
Weight: 144Ibs.
Potted type: (Hammer Grey finish) :
5in. X 54in. X 6%in. high.
Fixing Centres: 33in. X 5in.
Weight: [5lbs.
Transtormer type 4N} is designed to

handle 50 watts in the Ultra Linear

Circuit where cathode bias is employed.
A 100w. model is available if
required.

SAVAGE
TRANSFORMERS LTD.

DEVIZES, WILTS.
Tel.: Devizes 932,
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Dave}

CORNER REFLECTOR|

Loudspeakers

At once the most civilised and the most natural
way of listening. No ugly speaker apertures or
grilles to be seen from any part of the room.
Source of music widely diffused and well up in
the air, with a strong sense of perspective, just
as it comes from the concert platform.

Six types of cabinet made to order to house
every good multiple or single speakér system.
EMG H N DMADE
GRAMOPHONES LTD
6 Newman Street London W1  MUSeum 9971

i

FM and HI-FI COMPONENTS
fn stock for the
WIRELESS WORLD FM TUNER UNIT
DENCO FM TUNER circuits Is, éd.

RADIO CONSTRUCTOR FM ,, 2s.0d
MULLARD AMPLIFIERS 3s, 6d,
G.E.C. 912 PLUS AMPLIFIERS 4s, 0d.
G.E.C. FM PLUS TUNER 2s. 6d.

"
Separate price lisis on rogquest to

J. T. FILMER 82, DARTFORD ROAD,

DARTFORD, KENT.
Tel.: Dariford 4057

=QOF COURSE

FOR THE

“TELETUNER?”

units available for
all known channels

UNCLES, BLISS AND CO. LTD

NEW PARADE - CHERRY ORCHARD RD - EAST CROYDON
SURREY : TELEPHONE:.CROYDOH 3379/6390

SITUATIONS VAGCANT

INSPECTOR required for electronic equipment
and components, good remuneration and ex-
cellent prospects for advancement in expanding

company.—Rivlin_Instruments, Doman
Rd., Yorktown Industrial Estate, Camberley,
Surrey. Telephone Camberley 2507-8. [7334

ACANCY exists for electrical engineer or

rhysicigt, interested in the design of
selenium metal rectifiers; applicant would be
expected to work in close liaison with design
and sales sections and be prepared to undertake
origina! werk; good salary for competent person,
Q;‘fgmat Moorside Rd.. Swinton. Tel. SWEx;tog

'HE Medical Research Council have a

vacancy for an operator to be trained in
the running of their 45in cyclotron at Hammer-
smith Hospital; duties will include supervision
of the productlon of radioactive isotopes on the
evclotron and co-operation with workers using
the machine for medical and biological
research.
CANDIDATES must be adaptable and willing
to learn cyclotron technigues: some knowiedge
of electronics, including R.F. is essential.
SALARY according to age, experience and
qualifications,—Write, stating age and give full

personal details, to the Senior Cyclotron
Engineer, Medical Research Council, Hammer-
smith Hospital, Ducane Rd., W.12. [7335

RADAR Technician, experience in Third Line
Maintenance and servicing of Ground and
Air Radar equipment ypreferred. Would suit
ex-R.A.F. radar fitter or mechanic. Staff
appointment.—Write, ziving details of experi-
ence, quahﬁcatlons. t.ge, etc., to Persrnnel
Department 44), Murrhy Radlo, Lid.,

Welwyn Garden City, Herts. [7345

VERSEAS. Electronic = techmicians to

maintain & operate etiulpmenh on seismic
fleld crews: Academic qualifications to H.N.C.
or equivalent or genuine practical experience
to this standard. Liberal home leave. Per-
manent career for men prepared to accept re-
pon51blllt¥ & work in camf: oondxtlons in all
parts of the world.—Box [0188

ABLE electronic engineers required for varied
and interesting work in rapidly expanding
research department, experience of pulse tech-
niques -+ ualtrasonics desirable but not as essen-
tial as mxtiative and capability.—Write giving
details of qualifications. experience, age and
salary required to Ultrasonoscope Co. (London)
Ltd., Sudbourne Rd.. London, S.W.2. [724!

KILLED radio mechanics., A large organisa-
tion has vacancies for men who are pre-
pared to travel and work anywhere in the world.
Periods abfoad from 6-24 months. Salary £75
per month plus all found; candidates must be
single, medically fit and have a good Imowledge
of radio theory and practice. Write
WD.360 c/0 191, Gresham House, E.C.2. [‘7311

ADIO mechanics. Skyways Limited require

the following experienced radio mechanics
at Stansted Airport for e Ployment in work-
shops and on maintenance of equipment in air-
craft. Fplicants must be fully experienced
partlcular in workshop practice; good rates of

and condmons of service; apply with full
de ils to Personmel Manager, Skyways Limited,
Stansted Airport. Essex,

EST engineer

aircraft and
engineering
locahty} applicants should have a sound know-
ledga of e'ectronics and some experience of air-
craft Instrymentation: experience of radio inter-
ference suppression an advantage; the work is
of an interesting and varied nature requiring
a methodical approach to the testing and subse-
quent reports of the best results.—Write, giving
full details, to Box 1425. [7333

VACANCY exists in the Electronics Labora-
tory in a section engaged upon the design
of special purpose television receiving equxp-
ment. Several design projects are currentl
hand offering interesting work in the indus rlal
and other fields. Applications are invited from
candidates possessing experience in the design
of domestic television receivers, giving details
of experience and qualifications, and should be
addressed to Personnel Department (E.43),
gurphy Radio, Ltd., Welwyn Garden [071ty.
rts 338

rec}mred
instrumen

for testing prototype
i ts by light
n

company south-west  Essex

MEDICAL RESEARCH COUNCIL Experi-
mental Radiopathology Research Unit,
Hainmersmith Hospital. Ducane Road, London,
W.12, reqrire an electronics technician to work
in a laboratory engaged in construction and
maintenance of a wide variety of apparatus;
previous electronic experience necessary; adv.
level N.C. or equivalent preferable;
age limit 25; salary in scale £515-£630 plus
London we)ghtmg. prospects of promotion.—
Apply in writing, giving two referees, to the
Director, [7327

MBASSADOR RADIO & TELEVISION, Ltd..

have vacancies for development engineers
in their television and radio laboratories, Men
of degree standard or its equivalent are pre-
ferrazd, but lack of recognised qualifications will
not, exclude, providing the applicant has a keen
technical interest and possesses initiative; pre-
vious experience of this class of work is_an
advantage, but is not essential.—Write, in first
instance, giving details and salary requlred to
Technical Direc-or, Princess Works, Brighouse,
Yorkshire, (7332
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HOME RADIO LTD.

FOR THE
TELETRON “COMPANION”

2 waveband 3 transistor pocket portable.
Weighs only 9 ozs. Measures 4§ x3 x |
Full constructional data and price list éd.

All parts available separately including neat
plastic case as illustrated. Uses new type of
ferrite rod tuning and sensitive reaction
circuit for high gain. COMPLETE KIT
AVAILABLE £4/5/- (plus 1/6 post).

REPANCO ¢ TRANSEVEN " TRAN-
SISTOR PORTABLE. Full data, 1/9
post paid.

SPECIAL OFFERS. SI30P voltage stabiliser
valves new and boxed. Limited number
only. 3/- each plus 9d. postage.

Single Screened Mic. Cable, best quality,
6d, yard. Black PVC covering. Add postage.

HOME RADIO (MITCHAM)

LTD.
187 LONDON ROAD, MITCHAM, SURREY.

MIT 3282
T.V. Engineers requiced for
Branches in London and the

Provinces. Fully experienced. Able

to drive. Top wages and prospects.

Pension scheme. Write or Call

J. & F. Stone Lighting & Radio Ltd.,

Edgware Road, The Hyde, N.W.9.
Tel. : COL 7031,

ODDIE FASTENERS

Pat. 507249

THIS FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE

SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS’ REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Hlustrated brochure and other information
will be gladly se‘;)’tvt;n request.

Oddie, Bradbury&l:ullLtd..Suuthamntun

Tel.: 55883 Cables: Fasteners, Southampton
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JUST PUBLISHED

TRANSISTOR
A.F. AMPLIFIERS

Price 2Is. Postage 8d.
By D. D. Jones and R, A, Hilbourne.

Principles of Telecommunications
Engineering, Vol. |, by R. Har-

bottle and B. L. G. Hanman. 17/6.
Postage 1/-.

Understanding Hi-Fi Circuits, by
N. H. Crowhurst, 23/-, Postage I/-.
Receiving Aerial Systems, by I. A.

Davidson, 2l/-.

Basic Mathematics for Radio and
Electronics, by F. M, Colebrook -and
J. W, Head, 17/6. Postage 8d.

Magnetic-Amplifier Circuits, by W, A.

Postage 6d.

Geyger. 52/6. Postage /3.
Dry-Battery Receivers, by E. Roden-
huis, 32/6. Postage I/-.

Radio Valve Data, Compiled by
“W,W." 5/-, Postage 6d.

The Radio Amateur’s Handbook,
by ALR.R.L. . 1557 ed. 32/6. Postage /6.

THE MODERN BOOK CO.

19-23 PRAED STREET
LONDON, W.2
BRITAIN’S LARGEST STOCKISTS OF

BRITISH AND AMERICAN
TECHNICAL BOOKS

Please write or call for our catafogue,
PADdington 4185. Open 6 days 9-6 p.m.

Ceellence o
v

Specialists in Sub-
miniature Telecommuni-
cation Components.

STAND OFF
INSULATOR

For 1500 volt working.
Overall height 1.1,
Over  chassis .86".
Silver plated spill .35”
6BA  hexagon . stud

chromium plated.

MINITRIMMER

Standard maxi-
mum capacities up
to I3pF.  Voltage
500 DC. Base 3"
square with fixing
centres for 10BA
3" apart,

Details from :—

O

N

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS

Tel.: ULVERSTON 3306

SITUATIONS VACANT

‘TES’I‘-Enginegrs.—Vacnncies exist for experl-

enced engineers, applications are invited
from test engineers with previous industrial ex-
perience of testing radio communication or
similar electronic _equipment; the work of the
test laboratory of this expanding company is
varled and includes the testing to specification
of prototype and small bateh production of the
following tﬂpes of equipment:—
(a) COMMUNICATION and broadcast trans-
mitters éSOw to 10kw).
(b) COMMUNICATION receivers,
{c) MARINE installations including automatic
alarms and d.f. equipment.
(d) INDUSTRIAL r.f. heaters up fo 125kw.
(e) AUDIO amplifiers (2w-2kw).
THE positions are permanent and progressive
and the salaries offered will be commensurate
with qualifications _and experience.—Apply.
giving full details_to Personnel Officer, Redifon.
Ltd., Broomhill Rd., 5.W.18. [7336

ENGINEER required to assist on sales and
_demonstration of VHF radio-telephone
equipment; this is an interesting appointment
for a young engineer with some general ex-
perience of VHF systems and with a_present-
able manner.—Please write, giving details of
past experience, qualifications, age and salary

required, to Personnel Department (E41).
Murphy Radio, Ltd., Welwyn Garden Cltg.
Herts. [7303

RADIO technicians of all grades are Invited
to aupply for interesting and varied posi-
tions in car radio servicing. Installation and
development. Vacancies occur from time to
time for our dealers at all parts of the country;
a high standard of practical and theoretical
knowledge of radio technology is required.—
Apply in the first instance to: Personnel Officer,
S. Smi & Sons (Radiomobile), Ltd., North
Circular Rd., London, N.W.2. [0270

NSTRUCTOR in _marine radic required by the
College of I.M.R. Commns,, Overseas House.
Brooks’ Bar, Manchester. 16; technical stan-
dard equal to C. G. Radio 1II ,with Tele-
comms.: Principles II desirable; M.G. 1st
class certtificate and lecturing experience in
radio an advantage; salary based on Burnham
Scale with pension scheme for man of proved
ability. —Write Principal (Ref. * Staff ”*), giv-
ing full particulars in confidence. {7316
ADIO technicians required by Internationa
Aeradio, Ltd., for overseas service; perma-
nert pensionable positions; inclusive salary
from £845 rer annum to £1,616 per annum,
tax free, according to marital status; child
allowances; free accommodation, free insurance,
kit allowance, free air passages, generous U.K.
leave: qualified candidates to whom replles only
will be sent please write, quoting R.T., to—
Personnel Officer. 40, Park St., W.1. [0262

CLEONIC and Electronic Development
Engineer required by manufacturers who
have pioneered development and production in
this fleld; the successful applicant will be
responsikle for (ombslete electrical development
of Instrumrents; there are first-class facilities
avallable in new laboratories; the salary offered
will be in the range £850-£1,100 p.a. and there
is an attractive pension scheme operation.—
Apply, stating qualifications and experience, to
Chief Engineer, Dynatron Radio, Ltd., St.
Peters Rd.. Furze Platt, Maldenhead, B(=.x'k[s7.325
SECTION leader is required by A. V. Roe &
Co., Ltd. for the environmental test
laboratory of the Weapons Research Division
Guided  Weapons) at Woodford, Cheshire.
is laboratory is equipped to carry out a wide
range of vibration and climatic tests on elec-
tronic and  electro-mechanical components.
Applicants should be of degree standard and
possess experience of electronic development
work and light engmeenng practice. eplies
should be addressed to The Chief Engineer,
A. V. e 0., Ltd., Weapons Research
Division, Woodford, Cheshire, quoting Ref.
No. SL/R.23/W. [7339

TANDARD TELEPHONES & CABLES, Ltd.
North Woolwich, London, require quahﬂed
electronic engineers for test apparatus labora-
tory. The work covers the development of a
wide range of high-frequency testing equipment
associated with the design of telephone and
television cables. Practical experience in elec-
tronics i essential, with qualifications to
H.N.C. level. Applicants will work in a well-
equipped laboratory with access to all facili-
ties of a large organization. Non-contributory
pension, life insurance and many other facili-
ties. —Please write experience and career to
date to Personnel Manager, North Woolwich,
London, E.16. (7337

ELECTRONIC Engineer required for Technical
Advisory Laboratory of Design Department;
the ‘work involves rescarch into suitability of
all components snd materials for inclusion in
new desizns of :adio and television, and affords
a practical graduate engineer a fine opportunity
of broadenin experience in an Interesting
branch of work; a further vacancy exists in the
same type of work suitable for an apé)llqant of
H.N.C. standard; Welwyn Garden City is well
situated in Sleasant countryside within easy
reach of London, and applicants from the Lon-
don_area would become eligible for housing,
applications giving full detalls of experience,
age, qualifications, salary expected should be
forwarded m..tlallg to—Personnel Department
guo) Murphy Radlo, Ltd., Welwyn Garden
ity, Herts. [7227

GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.I3
Tel.: Lee Green 0309 Nr. Lewisham Hospita

TERMS: CABH WITH ORDER
(No C.0.D.)

All Goods sent on 7 days’ approval against
cash

P.M. EXTENSION SPEAKERS.
good condition, 10/-, p/p. 1/6.

SMALL ROTARY RHEOSTATS, point nine ohms at 8 amps,,
high quality, 6/-, v/f.

EX-GOVT. ROTARY CONVERTORS. 24 volts D.C. Input
50 voits 50 cycles, 1 phase at 450 watts. OUTPUT (com-
plete with Step-Up Transformers) from 50 voits to 230 volts,
£13/10/- each or CONVERTOR only £9/10/- each.

EX-NAVAL ROTARY CONVERTORS, 110 volts D.C.
Iuput. Output 230 volts 50 cycles ] phase 250 watts,
capable of 50 per cent. overload, in good condition, guar-
anteed, weight approx. 110 ib., £13/10/- each.

HIGH FREQUENCY 2 VALVE AMPLIFIERS.
two EF37A, 25/-, ¢/p.

+ H.P. D.C. MOTORS, 110 volis, 3,000 r.p.m., new 35/-;
starters to suit N.V.R., 25/

8in. 3 ochm speech coll, in

New

LARGE METER Movements, fairly low F.8.D., average
6 Inch deflection, very high quality, 7/6, p/p. 1/6 each.

MOVING COIL Meters, all 2 to 3 inches dia., damaged
cases or ylasses, 3 for 10/- guaranteed one sound meter.
6 for 18/-, two sound meters, no junk.

8 PHASE TRANSFORMER, Doublc wound, New, 110-220
and 440 V: 2,000 watts, can be used on any combination
at full wattage. 25.

MAINS TRANSFORMERS, all 200/250 volts primaries (New).
Heavy duty. Output combination of 0/6/12/18/24/30/36
voits 4/6 amps. 38,6 each. Ditto 6/8 amps., §1/8 each.
Ditto 15 amps. output, 75/- each. Another combination
of 0/6/12/18/24 volts 6/8 amps.. 51/8 each. Ditto 10/12
amps., 58/6 each. Ditto 25/30 amps. output, 85/- each.

MEDIUM SPOT WELDER TRANSFORMERS. Input
200/250 volts. OQUTPUT combination of 0/2/4/6/8/10/12
volta at 50/70 amps, £5/7/6 each. Ditto 120/150 amps
output. £8/10/- each.

GOOD AMPLIFIERS. complete with valves in working
order. 12 watt £10; 30 watt £20; 50 watt with NO
valves, £10:

ELECTRIC LIGHT OR POWER CREDIT METERS. 10 amp.
load 25/-; 20 amp. load, 47/8; 30 amp. load, 57/6. Fully
guaranteed, carriage paid.

PREPAYMENT MFETERS, 1/- slot, set at 2d. per unit.
10 amp. load, £4/2/6; 20 amp. load, £5/2/8.

6d. SLOT ONLY PREPAYMENT METERS.
only, set at 4d. per unit, 52/8 each.

AUTO WOUND Voitage changer TRANSFORMERS. Tapped
0/110/200/230/250 volts, 200 walts, 48/6 each; 350 watts,
5716 each; 500 watts, '76/8 each; 1,000 watts, £6/5/- each;
2.000 watls, £10 each 3,000 watts, £15 each.

Any TRANSFORMERS made to order within 7 daya from
date of order. Please ask for quote. Numerous other ltems.

MAINS TRANSFORMERS. 110/250 volt input 300/0/300
volt 70/80 Mfamps., 12 volt 1 A. 0—4 volt 2 A. Useful for
Wireless, Model Trains, Chargers, etc., or as an 80-watt
Auto Transformer 110/250 volts, 10/9 each. Guaranteed.

HIGH QUALITY INDUCTION MOTORS. New, 1-80 H.P.
230 v.-50-1, 1,500 r.p.m., 50/-, p/f.

EYE BALL TELEPHONE CALL INDICATORS, 1,000 ohuns,
mew, 6/- each p/f, rack of ten mounted in frame, 50/, p/ff.

GOOD FILM for cutlting into plate size, etc., guaranteed
sound, very fast. Bpecial reduction for clearance. Spools
5iin. by 47 feet, 7/8: and 5in. by 24 feet, §/-, p/f. Large
reduction for quantities.

SELENIUM RECTIFIERS. Full wave, bridge connected,
6 or 12 v. output, 2} amps., 15/6; 4 amps., 25/~. Traps.
formers to suit, 25/=, all p/p.

DITTO RECTIFIERS. 6amps.; 37/8:8 amps., 50/-, Trans-
formers to suit, 51/-, all p/p.

ASSORTED RESISTANCES. All pew, Assortcd wattage
and ratings, plain, gold and silver tipped. Our choice,
10/- per 100, p/t.

TELEPHONE HAND GENERATORS for Phone calling’
small size, as new, 7/8, p/p. 1/6.

P.0. COUNTERS TO 9999, Resistance 400 ohms, @/-.

5 amp. load

Clients in Eire and Northern Ireland please ask for quota-
tions as fo carriage charges, The above charges apply only
to England.

SPLENDID ODD BARGAINS FOR VISITORS
OPEN ALL DAY SATURDAY
PLEASE PRINT YOUR NAME AND ADDRESS
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Fidelia

HAND BUILT

The Fidelia Imperial gives V.IL.F. reception plus

all the facilities of a fine audio awmplifier. The
gramophone pre-amplifier suits all types of pick-
ups and has recording corrcction for L.P., R.I.A.A.
and 78 curves. Independent Bass and Treble
Controls are fitted with approx. 24db total range.
Tape jacks can be fitted. Hand built throughout
and available with either our Major power
amplifier at £38 or our Junior power amplifier
at £34.

Other models in our range include:
PFidelia AM/FM Major. 12 valves. Tuned R.F,
stage on all wavebands. VHF, 8, M, and L

wavebands. Gram pre-amplifier and input
corrector for all pick-ups, Separate 9 watt power
amplifier £44.

Fidelia De.Luxe. VHF reception plus normal

wavebands, 7 watt push-pull output. Separate
bass and treble comtrols, 9 Ke fliter, variable
selectivity on M and L wavebands. £34/10/-.

@ Ful} details willingly on request
”

(6d. in stamps is appreciated).

2 AMHURST ROAD

TELSCOMBE CLIFF3
ELEGARO Nr. Brighton,
W SUSSEX

- MENTS- Tel:  Peacehaven 8156

PURCHASE, HIRE OR HIRE - PURCHASE

Tape Recorders and
P.A. Equipment, etc.
alse Recordings—Tape to Tape/Disc Servlce

GRIFFITHS HANSEN (Recordings) LTD.

32-33, GOSFIELD STREET, LONDON, W.1
Phones: MUSeum 2771/0642

VORTEXION

A SPENCER-WEST
BAND IIl CONVERTOR

rFor £6 .5.0

The Type 80 with printed circuits, panzi 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 in.

Full descriptive leafllet on request. .

SPENCER-WEST LTD.

QUAY WORKS, GREAT YARMOUTH,

NORFOLK
’Phones: Works 4794; Sales 3009
'Grams: Spencer-West, Gt. Yarmouth

Si
| fu
etc

SITUATIONS VACANT

[
THE General Post Office has vacancies for

radio operators at its coast radio stations

| and applications are invited from men between
21 and

35 years of age who hold the Post~
master-General's first-class certificate of profi-
ciency in radiotelegraphy or an equivalent
certificate issued by an administration of the
Commonwealth or of the Irish Republic:
selected candidates will be considered later for
permanent pensionable posts. Application
should be made to the Inspector of Wireless
Telegraphy, Radio Services Department, Wire-
less Telegraphy Section, Union House. St.
Martins-le-Grand, London, E.C.1. {7317

HIGH DUTY ALLQOYS, Ltd., Research Divi-
sion, Slough, Bucks, invite applications
for an appointment in the Physics Laboratory;
candidates should preferabl e either ggysx-
cists with & good degree and have some know-
ledge of electronics, or electronic engineers to
the standard Grad. I.LE.E. with an interest in
applied physics; the successful candidate will
have an opportunity of developing a knowledge
of special applications of X-ray difiraction and
non-destructive methods of determining the
concition of metals and alloys; the salary wiil
be in accordance with qualifications and ex-
perience and there is a pension scheme in
operation; applications, givin full details,
should be sent to —The Staff Manager, address
as abova. [7221

ELECOMMUNICATIONS Inspector required
by British Rauways at York; apf)hcanu must
have wide practical experience including theo-
retical knowledge of electronic equipment in-
cluding V.H.F. radio, line transmission overhead
line and cable construction, carrier telephone
and automatic telephone exchange Systems.
Applicant will be required to test all types of
telecommunications apparatus and instruct per-
sonnel  in the maintenance of equipment
throughout the North Eastern Region. ch-
nical standard of ﬁxgher National Certificate or
equivalent 1s desirable, but consideration will
be given to an otherwise suitable applicant.
Pension scheme, free travel facilities; salary
£775 to £832 per annum, apply in writing to
'?ml Engineer, British Railways, York. giving
1 details of experience, qualifications and7age
L7040

SITUATIONS WANTED

ADIO electronics technician, 36, wide ex-
perience, seeks post in Australia.—Box [1';!33219

RTUGUESE ex-officer, 27, single, experi-
enced assembly and repairs, radar aend
other electronic equipment, fairly fiuent Eng-
lish, some knowledge French; suggestions wel-
comed.—M. Soares Rodrigues, Rua
Trindade, 1-3-D, Lisbon, Portugal.

EXP_ERIEN_CED sales representative aeged 29,
with basic knowledge of electronics, wishes
to contact manufacturer of electronic equip-
ment desirous of appointing an egent or full-
time representative in the Mlidlands; workshop
and office facilities, telephone, etc., available.
—Box 1088. (7298

TECHNICAL TRAINING

LEARN it as you do it—we provide practical
equipment combined with instruction in
radlo, television electricity, mechanics,
chemistry, Dhotografhy. etc.—Write for full
details t0 E.M.I. Institutes, Dept. WW47, Lon-
don, W.4. [0006

CITY ard Guilds (Electrical, etc.) on No
Pass—No Fee ' terms, over 95% successes.
For full details of modern courses in all
branches of Electrical Technologg’ send for
our 144-page handbook, free and post free.
B. I. E.T. (Dept. 388A). 29, Wright's Lane.
London, W.8 o117
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 84. [C172

WIRELESS operating; attendance and postal
courses.—Stamp for reply to Manager, The
Wireless School. Manor Gdns.. London. N['glhoa

FULL-TIME courses for P.M.G., Certs.,
C.G.L.I, Telecommunications, Radar Main-
tenance Cert, and B.Sc.(Eng.); prospectus free.
—Technical College, Hull. 0111

& Racdio.—A.M Brit.I.LR.E., City &
R.T.E.B. Cert.. etc., on * No Pass
— terms; over 95% successes—De-
tails_of Exams and Home Training Courses
in all branches of Radio and T/V, write for
144-page Handhcok—Free. .I1.E.T, ept.
397A), 29. Wright's Lane. London., W.8. [0116
and

.M.I.Mech.E.,, A.M.Brit.I R.E., City
Guilds, ., on ‘“No Pass—No Fee”
teruns, over 95% successes—or details of
Exams and courses in all branches of Engineer-
ing,” Building, etc, write for 144-page Hand-
book—Free: B.I.E.T. (Dept. 387B), 29, Wright’s

Lane, London, W.8. 0118
REE! Brochure glvm% detalls of Home
Study Training in radio, television and all

Courses for
those aiming

branches of .electronics.
enthusiast, or for

A.M.Brit.I.LR.E., City and Gullds, T.E.B.,
and other professional examinations. Train
with the College operated by Britain's largest
electronics organization; moderate fees.—Write

to E.M.I. Institutes, Dept. WW28, London, W.4.
[017%

the hobby
at the

Nova da
[7304

TELEGRAPH AND TELEPHONE
EQUIPMENT

12-Channel Carrier Telephone Terminals.

' Carrier Link S.R. Equipment. Apparatus Selective
Carrier—28 Channel.

1 + 4 Carrier Telephone Terminals, Repeaters and
Bpares,

141 Carrier Teleph Terminal and Spares.
VF Telegraph 3-charnel Gronp Units and Repeaters.
VF Telegraph Speech + Duplex Terminals and Filter
Assemblies.

VF Telegraph Speech + Simplex No. 8.

Racked Bays for multi-channel telegraph and telephone
equipment.

Filter Units, 600 ohms, various cut-off frequencies.
Retardation Coils and Repeating Coils.

Input and Output Transtormers.

Teleprinters Tape and Page and Power Bupply Recti-
fier Units for Teleprinter.

Telepbone Switchboards, 10 Line and 40 Line.

Field Telephone Seis. Types D, F and L.

Polarized Relays 208 AN and 320 AN.

Attenuator Assemblies Wiper Types **T* Networks.
Vibrators 7-pin Synchronous.

LOW POWER RADIO STATIONS
Wireless Set 18. Freq. 2—8 Mc/s and 235 Mc/s Bystems
Al, A2 and A3 AM.
Wireless Set X32D. Freq. 2-—8 Mc/s Bystems Al, A2
and A3 AM and FM.

Wireless Set 31.

Wireless Set 58. Canadian Walkie-Talkie.
with all ancillaries.

Wireless Set 68T. Tropicalized Man-Pack set 3.0 to 5.2

Complete

Mefs.
Wireless Set 88. Walkie-Talkie. 40" Mc/s 4.channe]
e

pre-set,

Collins 18Q Stations. Complete 1.5 Me/s to 12 Mec/s.
T.C.S5. Stations wilh choice of Power Bupply Units 12 v.,
24 v, 115 v. or 230 v.

Wireless Set 62. 13}-10 Mefs, fully tropicalized.
Flexible Conduit, #in. I.D. tinned, Copper, braided in
50ft. lengths, 9d. per foot.

AIRBORNE EQUIPMENT
AN/ARC 1 VHF Stations. 100-166 Mc/s 10-channel,
20-channe] or 50-channel,

SCR 269G Radio Compasses. Complete with all parts
including Inverter 8upply Units.

8CR 522 VHF Stations. 100-156 Mc/s. Complate with all
spares.

R. GILFILLAN & CO. LTD.

7, HIGH ST., WORTHING, SUSSEX
Tel.: Worthing 8719 and 30181.

Cables: Codes:’
¢ GIL WORTHING ™’ BENTLEY'S 2nd.

‘TANNOY/

SOUND EQUIPMENT

Tells you what's going on clearly

WEST NORWOOD * S.E.27
Tetephone: GIPsy Hitl 1131 (7 lines)

N

“DIPLOMA ” HEADPHONES

e

Lightweight High Resistance (4,000
ohms). Complete with cord.
17/6
Ideal for CRYSTAL SETS
The ‘TYANA’ Standard Soldering Iron

Adjustable Bit.

Weight approx. 4 oz.

Heating time 3 min.

40 Watt economy Con-
sumption.

Standard Voltage Ranges.

16/9

Replacement Elements and Bits always
available

KENROY LIMITED
152/297 UII’.POﬁR ST., ISLINGTON.

p o=

o eod00 |
= o

§
' Telephone: CANonb'ury' 4905-4663
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UNIVERSITY OF BELFAST
POST-GRADUATE
CERTIFICATE
IN
RADIO ENGINEERING

A full-time day course leading
to the above certificate will be
held in the coming session.
Subijects: radio theory, radio
technics, circuit theory, servo-
mechanisms, mathematics and
physics. The course is open to
men or women graduates in
either electrical engineering or
physics.

The session begins on Tues-
day, 8th October, 1957, and
applications or  enquiries
should be made as sdon as
possible to the Secretary,
Queen’s University, Belfast.

° The finest method
(30 .
® for cleaning records
Already over 20,000 enthusiastie users

“Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

THE

(o —
Price reduced to 17/6 (plus 7/- purchase taxy
from your local dealer or
CECIL E. WATTS
Oa;uullqnl and En sinzer (Sound Recording and Reproduction)
Darby House, SUNBURY-on-THAMES, MIDDX

—

FOR PROMPT DELIVERY

WAFER SWITCH|.

ASSEMBLIES, CUSTOM BUILT

Banks PAXOLIN CERAMIC

s. d. st udy
I 7 4 1110
2 10 9 23 1
3 14 2 34 8
4 17 0 47 5
5 19 9 58 1t
6 ] 22 | 71 6
7 24 2 -
8 28 4 —

When A.B. 11 and 12 way Wafers are required,
please add 1/- per bank to above prices.
SPECIALS at time and material plus 50%.

® NS.F. TYPE “G” SWITCHES.
| Bank £l 5 2 Control Plate
2 Banks £ 14 7 etc., each

3 Banks £2 4 | 15/-

4 Banks £2 13 6

5 Banks £3 3 0 Wafers, each

6 Banks £ 12 5 o

Quotations gladly given for small as well as large
quantities, also for special assemblies. k

TELE-RADIO (1943) LTD.

.| bractical training,

‘with the rectangular waveguide,

197

TUITION

EGINNERS’ morse records (LP 3314), com-
plete course with booklet, designed to pass

G.P.O. test at 12wpm easily, only 45/-; send
P.O. now, course b retum —45, Green Lane,
Purley, Surrey. Upl. 2896. {7301

ALL EXAMINATIONS easier to Dass bg I.C. S
home study methods, A.M.Bri

Telcoms., P.M. G. Cert. m erelesa
Telegraphy. radio and TV servicing, etc.—Write
for free prospectus: International Correspon-
dence Schools, Dept. CL.42A, Kingsway, Lon-
don, W.C.2. fo032

EARN-AS-YOU-BUILD Course in basic
radio, electronic and electrical theory with
building a _4-valve receiver
and superhet signal generator and multi-

tester.—Write for free book International Corre-
spondence Schools. Dept. CL.42. Kingsway.
London, W.C.2. 0350

RAIN at home for a better positlon or a

new hobby—We offer comprehensive
modern home tuition courses covering over 100
careers and hobbies. practical equipment sup-
plied with many courses.—Write for free bro-
chure stating subject of interest, to:
Institutes, Dept. London. W
ciated with H.M. V)

NCORPORATED Practical Radio Engineers’

home study courses of radio and TV
engineering are recognized by the trade as
outstanding and authoritative. Moderate fees
to a limited number of students only. Sylia-
bus of Instructional Text is free. ‘The Prac-
tical Radio Engineer’” journal, sample copy,
2/-. 6,000 Alignment eaks for Superhets,
5/9—Membersh1p and entry conditions book-
let, 1/- all post free from the Secretary.
I.B.K.E., 20, Falrfield Rd., London, N.8. [0088

PERSONAL
ORBEY.—If Robert Morbey who formerly
resided in the Welwyn Garden City area
and wht}nnt one time worked for Murphy Radio,
d., communicate with Messrs. Wild &
Hewitson, Solicitors, 4, Market Hill, Saffron
Walden, Essex, he may hear something t?7?2‘3

advantage
AUCTIONS
SALES every Thursday at 11 a.m.

EASTERN Auction Mart, Ltd.

TtELEVtiSIONS radios. fridges. wash/machines,
etc., e

ENTRIES accepted working or not.

15% commission on lots sold (min. 10/-).
sale, no charge

WE collect ln Greater London area.
WHITEHORSE Lane, Mile End Rd.. Stepney.

10125

.M.
(Asso-
[o180

No

E.1.
STEPNEY Green 3993, 3296. 1033.

BOOKS, INSTRUCTIONS. ETC.

ELECOMMUNICATIONS  (Principles) I

and Il in mk.s. Units' covers every-
thing for these C. and G. exams,, numerous
worked examples, price 10/6; also ** Radto
Reference ' covers everything from basic prin-
ciples to VHF, transmltters aerial arrays, FM,
etc., 180,000 words, 588 figs. price 25/-.—Riddi-
ford 384, Tilehurst Rd., Readmg Berks. [7232

NTRODUCTION to Valves'™ By R. W

Hallows, MACant b, M.I EE and H. K.
Milward, B.Sc.Lond. A.M'L.E.E. Describes the
principles, construcﬂon characteristics and
uses of most types of radio valves, The
approach is simple and, as far as possible, non-
mathematical, but the book provides the stu-
dent with a thorough understanding of valves
and how_they work 8/6 net from all book-
sellers. By post 9/2 from Iliffe & Sons Ltd..
Dorset House. Stamford St.. London S.E.1

DVANCED Theory of Waveguides.” By L.

Lewin. Sets out various methods of treat-
ing problems arising in work on this complex
subject. The author has selected for discussion
a number of topics as representative of the field
in which the centimetre-wave engineer is en-
gaged, many of the examples being concerned
30/- net from
all booksellers 30/10 bv post from Iliffe & Sons
Ltd., Dorset House. Stamford St.. London, S.E.1

189, EDGWARE ROAD, LONDON, W.2.
et @ dding ton 4455/6

I.T.A.

The INDEPENDENT TELEVISION
AUTHOR TY has a number O] Vﬂcancies ‘Dr
Technical Assistants and Shift Engmeers for
the maintenance and operation of Television
Transmitting Stations.  Qualifications for
Technical Assistants include education te
G.C.E standard with passes in English, Mathe-
matics and Physies and some knowledge of
electncal and high frequency transmitter engi-
neering. Shift [‘%ngmeers should also have had
practical high frequency experience. Salary
scales are: %'echnical Assistants £515x£25—
£565x £35—£670 X £40—£750.  Shift Engi-
neers £655x £50-—-£905. There is a Contri-
butory Pension Scheme. Applications in
writing, giving details of experience and qualifi-
cations, including Course study undertake,
to Personnel Officer, Independent Television
Authority, 13/14 Princes Gate, London, S.W.7.

FOR THE PROFESSIONAL
STUDIO EMPLIFIER
The

GILSON

Type WO0866 30W OUTPUT

TRANSFORMER

This was used in performance
measurements of the KT88
HIGH QUALITY AMPLIFIER

Primary inductance > 250 H.

Leakage inductance < 4 in H.

Wide Frequency range at {ull power.

H.F. response level to > 80K~

7,000/3.7/15 ohms, 43% pri. taps for E,L. 34's

KTé6's or 807's.
£5.12.6

List Price

TRANSISTOR TRANSFORMERS

for the

MULLARD 4'5V. 200mW AMPLIFIER
Types WO929/4 and WO930/4 £1 each

For the 6 and 9 VOLT VERSIONS

Types WQO929/6 and WO930/6 £} each
or Types WOI072/6 and WOIL073/6
miniature 6V.  List Price 19/- per pair.

Types WOI1072/9 and WO1073/9
miniature 9V. List Price 19/- per pair

Also a good range of 5, 10 and 20 watt
P.A. Transistor Ambplifier Transformers
of advanced design and moderate cost.

Prices on application.

R. F. GILSON LTD.

112 8T GEORGE’3 RD: WIMBLEDON. 8.W.19
WiMbledon 5695

Makers of a comprehensive range ot

HEAVY DUTY MAINS, NEON and
FLUORESCENT LIGHTING TRANSFORMERS

Phone:




HIGH VOLTAGE
TRANSFORMER

Input 230 v., 50 cycles.

and 2 v. at 2 amps. Oil filled.
Adm. Patt. 58689. Weight
15 lbs. 6fin. x 64in. x 10in.

Tnused, in wooden boxes.
36/-. Carr. 8/6.

3,500 YOLT METER

D.C. Moving Coil. 3}in. dial. Built-in,
non-inductive resistance. New and
boxed. 19/-. P. & P. 2/6.

2

TRANS-
FORMERS

All 4 types below
for 2‘70,246 v. in-
put. £4/5/- each.
Carr. average 6/-
after delivery.
Double Wound.
1) 3,6,9&12v.
at 65 amps
(216,12, 18, U &
39 v, at 12 amps.
3) 5 v. at 300 a.
Auto-Wound. (4) 110/120 v.at 6.5 amps. ‘We havealarge
selection of Transforiners, specially with Low Volts/High
Amps. output.

NEST OF DRAWERS £t
o
6}in. X Bin. X 1Cin. high. With 12 ol o
drawers 3iu. X 44in. X 1}in. high. For 5
radio components, wuts, bolts, small ——
parts. Made from sheet steel, green O 1=
enamelled. 20/-. P. & P. 3/-. N
1
WIRE MESH

Rustless, 14 mesh per inch. INus-
tration is life size. For P.A. speakers,
screening, veniilating. 12in. x 12in.,
1/2, post 16d. 23in. x 23in, 3/9.
post 1/6. 84in. x 23in., 7/8. post 2/6.

HARMSWORTH, TOWNLEY & CO.,

2 JORDAN STREET, MANCHESTER, I5

We manufacture all types of
SMALL TRANSFORMERS and
CHOKES with MUMETAL and
RADIOMETAL CORES either with
or without MUMETAL SCREENS.

Microphone, Pickup, Line input, Qutput,
Computer, Rectifier, High Fidelity,
Midget, Transistor, Vibration, Seismic,
Instrument, Photocell, Recorder, Bridge
and Experimental Transformers of all kinds.
Frequency bands in the range | ¢fsto |50 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,

LOCKWOOD

makers of

Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
OODWORKERS) LTD.
Lowlands Rd., Harrow, Middlesex. Byron 3704

Qutput 3,000 v. at 3 milliamps. |
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C.R.T. TECHNICGIAN

TUBE RECONDITIONING—Gen. type

required to design and create small plant—

| | must be fully conversant with C.R.T.
processing from start to finish.

| T Salary commensurate with knowledge and

ability. Write giving full details of career

in confidence.

Box No. 1188.

FOR SALE

l SCR 584

RADAR SET and TRAILER

As new condition—Fully equipped. 10 CM.

Search and Track. Ideal for Guided Missile

Tracking. Trailer Van, Tools, some Spares, etc.
CONTACT OWNER

P. J. PLISHNER, 550 5th AVE., NEW YORK E

‘“DRAUGHTING & TRACING ™
CAPACITY AVAILASLE
| (ELECTRONIC & MECHANICAL)

‘ELMAG’ 23, meLroSE AVE.,

BOREHAMWOOD, HERTS.

Hi Fi Tape Record/Playback Ampiifiers,suitable
for Collaro, Reflectograph, and othar Decks.
6 watts U/L. ‘Lodescar’ model 25 gns. 4 watts
U/L. model 23 gns. The new ‘Miteeamp * 24
watts U/L. 18 gns.

| watt TRANSISTOR Amplifiers for TAPE
{playback only) 6 volt, 16 gns.

HARDING ELECTRONICS

Phone: GLA 1770

120a Mora Rd., Cricklewood, London, N.W.2

SIFAM ELECTRICAL INSTRUMENT €O. LTD.

‘ LEIGH COURT = TORQUAY =~ Telephone 4547/8

TELECOMMUNICATIONS
CONSULTING ENGINEER

D. R. GAMLEN, A.M.I.Mech.E.,
AM.ILE.E, has retired under the new
Constitution for Ghana after serving for
seven years, during a period of rapid
development, in the Radio Division of the
Posts & Telecommunications Department.
He is now in practice as Consulting
Engineer specialising in Telecommunica-
tions at

38, Highfield Road,
Southampton.
Telephone: Southampton 56535

FINSBURY TRADING (0.

EX U.S. AERIAL, 9ft. spring loaded
and fully collapsible complete with
cords and guys, ideal as aerial or
fishing rod, brand new, 10/6, p. & p.

TELEPHONE SETS “F,” ideal for
communication between two or more
posmons, considerable range, complete
in carrying case and ready for use.
£3 per unit or £5/15/- per pair, p. &

p. 5/-.
HIGH SPEED RELAY, 2 bobbins
1,000 ohms each, 5/6, p. & p. 9d.
U.S. HIGH SPEED RELAY, 300
ohms coil 2.05 v. adjustable contacts,

5/-p. & p. 9d.
HEADPHONES M/C, complete, 9/6
%r set, p. & p. 1/6.

EADPHONES CLR, complete, 7/-
per set, p. & p. 1/6.
HEADPHONES BAL ARMATURE
9/- per set, p. & p
EX G.P.O. ELECTRO MAGNETIC
COUNTERS, 5 x 14 x 1}in. 4 figures,
various voltages D.C. 3/6 v. 18/24 v.
100/110 v. 200/230 v. D.C. 5/- each,

.0,
FOR CALLERS ONLY: A selection
of VHF, FM/AM and Ultra Short
Wave Signal Generators, various fre-
quencies; also valve voltmeters, etc.,
at real bargain prices.

Equipment_and spares_as used by Gout.
Depts. and the Services. Trade and
manufacturers enquiries invited.

12, STOKE NEWINGTON HIGH
STREET, LONDON, N.l16.
Tel.: CLIssold 7342,

| We specialise in Telephone and ZA

18.T.8.

| TRANSFORMERS

| | Fuily Shrouded Up-
right Mounting.Mains
Trans. for Mullard
510 Amplifier, 300-0-
300v. 100 mA., 6.3v
2a. ct,, 6.3v. la. 27/-
Mains Trans. for 510 Amp. and Tuner
300-0-300v. 120mA. 6.3v. 2.5a. ct., 6.3v. 2. 5a 0
6.3v. la,
Primaries for above 200-230-250v. 50 ¢/s.
OQusput Transiormer, Ultra-Linear, 8000 ohm.
with 43% tappings, for Mu'lard 510 Amp. 30/-
All carefully made to conform to specifications
| Postage 119 extra on all items
SOUTHERN TECHNIGCAL SUPPLIES
13 NORTH STREET, PORTSLADE, SUSSEX
Tel. HGVE 47223

BRASS, COPPER, DURAL,
ALUMIKNIUM, BRONZE
ROD, BAR. SHEET. TUBE, STRIP. WIRE
3,600 STANDARD STOCK SIZES
| No Quantity too Small. List on Application

H. ROLLET & Co. Ltd.

6 Chesham Pla S.W.1. SLOane 3463
LIVERPOOL BIRMING
MANCHESTER LEEDS

BEADON

GARAGE BEADON

ROAD LONDON wé

Telephone

RiVerside 1124 and
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RADIO SOCIETY OF GREAT BRITAIN

ROYAL HORTICULTURAL OLD HALL
VINCENT SQUARE, LONDON, S.W.1.

Wed.Oct.23rd to Sat. 261h

Mam. till 9p.m. — Admission 2’-

HOME CONSTRUCTION-DO IT YOURSELF FEATURES

Kits of Parts to Build:—RECEIVERS,
TRANSMITTERS, TELEVISION, HI-FI AMPLIFIERS,
TAPE RECORDERS, TRANSISTOR EQUIPMENT

Demonstrations of
HOME-BUILT LIVE AMATEUR TELEVISION STATION &
HOME-BUILT LIVE AMATEUR TRANSMITTER

TALKING TO THE WORLD
WIN m

COMMUNICATIONS RECEIVER

Hand this Advert. in at the door for Entry Form
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T.C.C. CONDENSERS

SOMETIMES COST

@ A LITTLE MORE

During the fifty years that have passed since the
first Condensers were made by T.C.C., vast technical
developments have taken place. But one thing remains
unchanged — the T.C.C. policy that there can be no

ﬁ- compromise with quality.

In Condensers —as with most other products
— a lowering of standards can often effect substantial
manufacturing economies. At T.C.C. these are matters
to which we at all times pay great attention. But the
over-riding question we ask ourselves continually is
can we make it better.

As the largest makers of Condensers in Europe

we are deeply aware of our responsibility to those who

design Radio and TV sets — to those who make them
—to those who sell and service them. To us quality
is what matters most. We do not believe that the best
interests of our Industry are served when price
becomes the chief consideration.

The letters T.C.C. on a Condenser are its hall-
mark of quality —a symbol that has achieved world-
wide recognition. They can protect your reputation
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RECEIVES

Ministry Approval

MAY NOW BE USED FOR SOLDERING EQUIPMENT
FOR THE SERVICES. APPRCVAL NUMBER DTD/900/4535

INCREASES THE USEFUL LIFE OF SOLDERING BITS 10 TIMES joints and other soldering purposes in the electronic industry,
During the past two years many of the leading manufacturers the incorporation of copper is desirable as the strength and
of electronic equipment have undertaken production tests creep properties of the joints will be increased.

with SAVBIT alloy which have confirmed the claim that its
use increases the life of soldering bits by 10 times. Apart
from the saving in maintenance costs SAVBIT provides
better joints because the irons are in first-class condition for
so long a time.

The Ministry of Supply have now confirmed these
claims and under Approval Number DTD/900/4535
have given approval for SAVBIT Type 1 Alloy
containing Type 362 Ersin Flux to be used for circuit
bit soldering on equipment for Service use in lieu of

The secret of the success of SAVBIT alloy is the inclusion !
the solders in B.S. 219.

of a small percentage of copper which prevents absorption
of copper from the soldering iron bit into the solder alloy.

B.S. 219 the standard for solder alloys does not permit the Ersin Multicore SAVBIT Type 1 Alloy costs slightly less
incorporation of copper, as for solder seaming purposes this than 60/40 alloy. Engineers are invited to write on their
metal has been considered to be undesirable. For wire-to-tag Company’s notepaper for full technical information.

SAVBIT is a registered trademark of Multicore Solders Ltd. and is manufactured under an Exclusive.
British licence of Patent No. 721,881.

SAVBIT SAVBIT FOR SAVBIT FOR THE
FOR FACTORIES THE SERVICE SMALL USER
SAVBIT Type 1 Alloy ENGINEER

is supplied to fac-
tories at bulk prices
on 71b. reels. 16 and
18 s.w.g. are the
diameters most suit-
able for the majority
of soldering processes.
Supplies are also available on 1 Ib. reels
in all gauges.

Approx. 170 ft. of
18 s.w.g. SAVBIT
is supplied ona1 Ib.
reel individually
packed in a carton
and is available
from trade stockists
under reference
R18SAV, Price
15/- each (subject).

The size 1 carton
contains approxi-
mately 53 ft. of 18
s.w.g. SAVBIT.
Obtainable from
radio and electrical
stores. Reference
Ci1SAVi8. Price
5/~ each (subject).

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)




