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for interconnecting
electronic equipment

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

BICC designs for other applications.

Further informaticn is freely
available on request.

sicc TR
R. F. CONNECTORS

BRITISH INSULATED CALLENDER’S CABLES LIMITED,

21 Bloomsbury Street, London, W.C.1
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98 (ADVERTISEMENT)

The recently introduced Mullard OC24 power transistor is
suitable for high-frequency applications and it can dissipate
several watts at the collector. The combination of these
qualities has made possible the design of a 500kc/s push-pull
amplifier capable of delivering an output of 4 watts into a
resistive load. This amplifier can be used as the output stage
of a transmitter such as that shown in the accompanying
circuit.

The transmitter was designed for operation in the Inter-
national Marine Frequency Band. It is particularly useful for
lifeboats and life rafts, but it can be adapted, using an
automatic-keying system, for life-jackets, air-sea rescue
equipment, helicopters and radio beacons for coastal stations.
The long life and reliability of the transistors make them
particularly suitable for the type of apparatus suggested
above, in which standby conditions of long duraticn are
experienced. The low-consumption, light weight and com-
pactness add to these advantages. A 4 ampere-hour accumu-
lator will power the transmitter for some 60 hours. For
emergency applications a self priming battery, which requires
no attention (other than charging and sealing) until it is
needed for use, is suitable.

The transmitter comprises an oscillator, a modulator, a
driver and a power amplifier stage. The oscillator is crystal
controlled and uses an OC45 transistor. The resonant circuit
in the collector line is tuned to the series-resonant frequency
of the crystal. The crystal is connected in series with the feed-
back winding to control the frequency of oscillation.

The modulator is a silicon transistor (OC201) also recently
announced. The output from the modulator is applied to a
driver amplifier and then to a push-pull power amplifier which
feeds an aerial. The modulator, driver and power-amplifier
stages are all operated under Class B conditions.

The design of the Class B push-pull amplifier follows the
same basic technique as that for an audio amplifier except
that, as the collector circuit is tuned, no bias is required to
eliminate cross-over distortion. The use of a shared emitter
resistor reduces the effect of
variations in base-emitter

voltage Vo, and reduces the oeciitator Transformer Ti
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Transmitter for 500kec/s

Mcdulator Transformer T2
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coupling from the parallel-tuned circuit in the collector
circuit, to the base. The crystal is connected in series with
this feedback winding. The collector circuit is tuned to
the series-resonant frequency of the crystal. The series
resistance of the crystal is low enough for the feedback

current to start oscillation. The oscillator operates under
Class A conditions, the base bias is provided by a
potentiometer (RIR2). The emitter resistor is bypassed to
r.f. signals.

It is hoped to publish details of the modulation arrange-
ments and the automatic keying system (transmitting SOS
signals) at a later date.

The tuning procedure adopted is the usual one of rough
tuning at reduced power, followed by adjustment at full
power. A resistor of 27 is connected in the emitter lead of
the modulator amplifier Tr2, the 12V supply is then con-
nected to the transmitter, and the oscillator tuned-circuit is
adjusted to the series-resonant frequency of the crystal. The
modulator amplifier is tuned next. The driver and power-
amplifier stages should then be tuned for a maximum power
output (about 2 watts) across the 68Q load.

The emitter resistor of Tr2 should then be short-circuited.
The complete transmitter, from the oscillator to the power
amplifier, should be progressively readjusted. Careful tuning
of the power amplifier is necessary, because excessive
collector current flows if the stage is off tune. The full output
of 4 watts should now be obtained.

An experimental transmitter was built and the performance
tested over a temperature range from 0 to 60°C. The output
falls gradually at temperatures above 25°C, although
quite reasonable output is still available at 60°C. Field
tests were carried out under licence using a 520kc/s crystal,
the transmitter being retuned to this frequency. A trans-
mitting acrial 30ft high and a receiving aerial of about
30ft of wire were used. Strong signals were received within
12 miles across land. This is not the maximum range over
land, and a range of at least 50 miles can be expected at sea.

Driver Transformer T3 Qutput TransformerT4

lengthening, caused by hole
storage, of the collector-
current pulse. This reduc-
tion of the hole-storage cur-
ent gives a marked improve-
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ment in the efficiency of the
amplifier. The winding de-
tails for the output trans-
former are shown on the
circuit.

The design procedure for
the driver and modulator
stages is similar to that for
the output stage. A 6V
supply is used for the modu-
lator because of the voltage
limitations of the oscillator
transistor. This supply is
also used because it is con-
venient for the modulator,
and because of the keying
system adopted.

A crystal-controlled oscil-
lator with a tuned collector
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Making and Selling Valves

IT has been rightly said that valves and cathode
ray tubes are at the heart of our affairs, and
although in this journal we are concerned primarily
with the technical aspects of their use, we cannot
always stand aloof from the manner of their supply
and marketing. Commercial considerations will
always be an important factor in setting the pace
of development in an industry where capital costs
are high.

British valve manufacturers and their Association,
the BVA, have never lacked critics of their market-
ing methods, and these critics have not concealed
their satisfaction in the abandonment by the BVA
of price-fixing agreements in 1956 just prior to the
publication of the “Report on the Supply of Elec-
tronic Valves and Cathode Ray Tubes of the
Monopolies and Restrictive Practices Commission,”*
and again last month in the decision of the BVA
not to offer evidence at the Restrictive Practices
Court hearing in support of a continuation of agree-
ments on “exclusivity” and maximum discounts
or of the practice of limiting the number of whole-
salers handling BVA valves.

The Restrictive Trade Practices Act, 1956, which
requires registration of certain types of agreements
and restrictions, is in many ways a new form of
legislation—at least in this country. It has estab-
lished a Court and a Registrar who may bring
before the Court any association whose agreements
are deemed to be contrary to public interest. The
onus then rests on that association of proving to the
satisfaction of the Court that the practices in ques-
tion are, in fact, in the public interest.

What is “the public interest”? In wartime it
was the restriction of the supply of valves to the
public to a mere trickle. To the man in the street
today it could mean the reduction of prices to the
absolute minimum—if necessary by cut-throat com-
petition, which would divert the whole of the
manufacturer’s resources to the cheaper production
of existing types. To others it might mean an in-
crease in prices so that more money could be applied
to the discovery of entirely new valve techniques to
keep this country in the lead and to improve the
balance of trade. The Aci enunciates no fewer than
seven criteria by which tke public interest is to be
assessed. These are of a highly complex nature and
must involve lengthy stags-by-stage legal argument
before it can be decided whether an agreement may
stand—or must be abandoned. ’

* Her Majesty’s Stationery_bﬂice, price 7s.
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In the case of the BVA many of its trading agree-
ments have their origin in the early days of broad-
casting when the dumping of foreign valves was a
serious menace to an industry which had not yet
built up adequate capital resources. Today they
are in a much stronger position. Set manufacturers
and servicemen in general prefer to use BVA
valves; in 1955, according to the Report mentioned
earlier, imported valves not sold through BVA
channels were estimated to amount to 5% of the
total supply. Faced with the alternatives of fighting
for the maintenance of the old-established collective
agreements or standing on their own feet, the mem-
ber firms of the BVA have, we think wisely, decided
to take the latter course. The decision is unlikely
to influence the prices of valves and tubes which
have for a long time been determined by far more
fundamental factors than trade agreements. The
industry has already declared its profits and opened
its books for analysis by the Monopolies and Restric-
tive Practices Commission and the results are set
out in great detail in their 1956 Report. It should
be compulsory reading for all would-be critics—in
particular those who complain that set makers get
valves for 2s 6d each which cost the best part
of £1 to buy in the shops. This comparison over-
looks the fact that the cheaper valves will be subject,
as part of a set, to distributive costs which are of
the same order as those which apply to a mainten-
ance valve. It is true that valve manufacturers
charge on an average 10%/, more to a wholesaler than
they do to a set maker, but this is accounted for by
the smaller bulk of supplies, the cost of special pack-
aging and by the fact that short production runs
of replacement valves for maintenance are often very
expensive. Again on average, the valve manufac-
turer’s profit on cost to the set maker in 1954 was
about 18, and to the wholesaler 28%. If this diff-
erence were levelled, television sets might cost any-
thing up to £10 more to the customer. It is clearly
in the consumer’s interest that the sixteen odd valves
he must buy in the set cost him less per valve than
the two maintenance valves that, on a statistical,
basis, he may have to buy during the life of the
set. (The rario of “first-equipment” to maintenance
valves sold is about 8:1.)

In spite of the fact that the valve makers have
had difficulty in finding proof of specific and sub-
stantial public benefit from some of their past trad-
ing restrictions, we think that valve users, both pro-
fessional and domestic, are well served by what is
undoubtedly an efficient and well-managed industry.

205
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Fifth International
Instrument Show

HELD for the first time at the International Instru-
mentation Centre, London, this year’s international
instrument exhibition was a little smaller than last year’s,
and many of the exhibits had been seen before, in at
least prototype form. Nevertheless, since most of the
larger instrument shows are restricted to British exhibi-
tors, this one offers a welcome opportunity for comparing
foreign developments, and there are always some
interesting novelties. .

Data Recorders

One of these is the PS.200 tape data recorder by
Precision Instrument Co. (U.S.A.). This uses l-in
magnetic tape, carrying 14 tracks. Two pairs of 2:1
tape speeds, selected from the range of 13, 33, 74, 15,
30, and 60 in/sec, are available by motor-pole switching
and drive-belt change. Four varieties of recording are
available: direct; f.m. (using a kc/s carrier-frequency
equal to nine-tenths tape speed in in/sec); pulse-width

Type PS200 tape data recorder, showing tape magazine
being changed and (left) one cf the printed circuit panels.
(Precision Instrument Co.)

Type TF823 variable multi-octave-band filter (Peekel)

206

EXHIBITS BY FIFTY-SIX FIRMS
OF TEN NATIONALTIES

modulation; digital. One of the most interesting
features is that tapes are mounted in rectangular
magazines which can be changed in a few seconds by a
plug-in arrangement whereby the tape is self-threading.
The whole of the gate is visible all the time through a
window. Another feature is that the weight of the
equipment has been reduced from nearly half a ton to
65 lbs by the use of transistors and printed circuits,
making the equipment fully portable for field use. It
will, incidentally, run off 24-volt d.c. as well as the usual
a.c. Control is by push tabs, which are back-lighted to
show clearly the state of operation.

An altogether different type of data recorder is one
that was shown by Elema-Schonander (Sweden), in
which a jet of ink is squirted at a moving paper strip
from the centre of a galvanometer movement which
deflects the jet. Instead of the mess which this pro-
‘cedure might be expected to create, beautifully fine
traces are produced, thanks to the extreme fineness of the
jet; and when several channels are in use the traces can
cross and recross without mutual interference. It is
remarkable, too, for an ink-and-paper instrument, that
frequencies can be recorded up to 1,000 c/s, with
sensitivity as high as 0.2 mm/mV.

Yet another interesting recording technique appears
in the Hughes Aircraft (U.S.A.) “ Memotron > c.r. tube
—a 5-in tube in which traces applied in the conventional
manner are not only displayed but retained on the screen
until erased. This result is achieved by means of a

Construction of the Type 4131 capacitive microphone and
its pressure and free-field response. (Briiel & Kjaer.)

DIAPHRAGM

SPRING
CAPILLARY TUBE FOR

ARRA"GEQi"T PRESSURE EQUALIZATION -~

| -

Jina

P = ##f e
e §
fﬁ //:.ET?\ E
N\ Il % : )
FI ":j‘\ s ®

BACK PLATE SYMMETRICAL

PROTECTION GRID

"\ QUARTZ INSULATOR
OUTPUT TERMINAL
(coLp)

\.
STEEL SPRINGS

T T
l(FI'IEE FIELD RESPONSE
-~ \

P,
5B PRESSURE RESPONSEN]

50
100

g 3
c/s

1,000

5000

2,
10,000
20,000

WIRELESS WORLD, May 1959

waany americanradiahistory com



www.americanradiohistory.com

dielectric storage mesh and two electron guns: a writing
gun and a flood gun. This type of tube is incorporated
in a complete c.r.o.—the “ Memoscope.”

For audio workers, the Peekel (Holland) TF.823
variable multi-octave band filter is a particularly interest-
ing and useful instrument. It consists of a low-pass
filter, a high pass filter, and six intervening octave filters,
covering between them roughly 30 ¢/s to 16 kc/s. Each
filter can be individually adjusted by a vertical sliding
linear attenuator with a dB scale, so that an infinite
variety of frequency characteristics can be set up, for
such purposes as equaliza-
tion, intelligibility and dis-
tortion studies, and bridge
measurements, The attenu-
ator scales being arranged
across the front panel, their
settings trace a visual fre-
quency curve. With all the
attenuators at zero, the
insertion loss is nil. Input
and output impedances,
200 Q.

The portable sound spec-
trum meter by the same
firm, mentioned last year,
now appears in improvec 5
form. i

Much of the very exten- i
sive Britel & Kjaer (Den- H
mark) range of instruments
is for a.f. work, and a
notable newcomer is their
Type 4131 capacitive micro-
phone. It is a precision
instrument for sound
measurements as well as for
high-quality studio use. The
free-field response is prac-
tically flat from 20 c/s to
18 kc/s, and the sensitivity
is 5 mV/microbar. Combined with it is a cathode fol-
lower, and a full range of accessory equipment is
available.

The most interesting feature of the new B & K valve
voltmeter—which is of the high-sensitivity amplifier type,
covering 2 c/s to 200 kc/s and 1 mV to 1,000 V—is the
arrangement for enabling peak, average, and true r.m.s.
values to be measured. The r.ms. facility is provided
by a network as shown in the circuit diagram, approxi-
mating closely to a parabolic character*.

The same firm showed a series of deviation bridges
for production-line use in component manufacture. A
special knee-operated test connector release speeds opera-
tion, and the scales are marked in percentage deviation
from standard in impedance and phase-angle. Bridges
are available for test frequencies of 100 c/s, 1 kc/s, 10
kc/s, and 1,000 kc/s.

pH Meters

Except in so far as they exemplify extra-high-input-
impedance voltmeter techniques, pH meters hardly come
within the scope of Wireless World, but the Seibold
(Austria) Model GV-52 is a striking illustration of how
what used to be a delicate and non-portable assemblage of
laboratory apparatus requiring skilled handling can now
be obtained as a single smeoth functional unit which is
operated simply by dipping one end in the liquid to be

B. & K.

& Kjaer.)

* ¢ A True r.m.s. Instrument,” by C. G. Wahrman,
Technical Review, No. 3, 1958, pp. 9-21.
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tested, pressing a button and reading the meter at the
other end.

A notable feature of the exhibition as a whole was the
increasing use of transistors and other semiconductor
devices. Its advantage in the “ Precision” tape recorder
has already been noted. H. Struers (Denmark), whose
unusual types of regulated power supply units were

AMPLIFIED
SIGNAL

Square-law (parabolic) network for

r.m.s. measurements used in the new
B & K valve voltmeter Type 2409.

Deviation bridge with knee-
operated connector release
for component testing. (Briiel

Type SL7626 microwave search fre-
quency meter (Sivers).

mentioned two years ago, have taken advantage of the
high current ratings of transistors to design a unit
(“ Transistavolt ) supplying 0-€ A at a voltage adjust-
able from 5-6 to 6-3 V. The internal resistance is less
than 5 m{}, the ripply voltage 1 mV, and mains fluctua-
tions from —15% to +109% affect the output voltage
less than 0-02%.

Several transistorized power units are supplied by
Valor Instruments (U.S.A.), who have also a transistor
checker which must be invaluable wherever many trans-
istors are used. It locates burnt-out transistors, identifies
type (p-n-p or n-p-n), measures leakage current, checks
voltage breakdown, identifies terminals, and checks
characteristics and electrodes shorts and open-circuits.

Microwave equipment figured largely, and Polarad
Electronics (U.S.A.) have again upheld their reputation
for spectrum analysis equipment. Model SA.84 covers
the remarkable frequency range 10 to 44,000 Mc/s in
eight bands. There is only a single tuning control, with
direct-reading linear dial. The frequency deviation is
adjustable from 0-5 to 5 Mc/s.

Sivers (Sweden) again showed a very wide range of
microwave cavity wavemeters, waveguide joints and
switches, etc., to which they have now added Type
S1..7626 search frequency meter—a compact and handy
instrument for measuring oscillator frequencies over the
wide band 1 to 10 kMc/s. Two signals can be separately
measured on linear vernier scales, and inaccuracy as low
as 0-2 to 0-5% is claimed.

207
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Budget Changes

THE exemption of cathode-ray tubes (both new and
rebuilt) from purchase tax, previously standing at
60%, is welcomed as it removes an anomaly and is
a first step in bringing the radio industry into line
with others where there is no P.T. on spares. In
announcing this concession the Chancellor of the
Exchequer stated “this tax has been represented
to me as being unduly burdensome, and technical
developments in the reconditioning of tubes have
made it difficult to administer the tax with equity ”.

To ensure that this concession “does not give an
opportunity for tax avoidance on sets themselves »
the Treasury has made an order stating that “tele-
vision receiving sets of the domestic, portable, or
road vehicle types and apparatus of the domestic
type designed for receiving television programmes
re-transmitted by wire, except kits of parts . .
(whether or not in a cabinet) which are complete or
substantially complete except that they lack a cathode-
ray tube . . . are to be treated for tax purposes as if
a cathode-ray tube formed part of the receiver, and
the value of a new tube of appropriate size and
character is to be included in the full value of the
receiver, upon which tax is charged.”

With the general reduction of purchase tax by a
sixth (except in the 5% rate), the tax on television
sets, sound receivers, radio-gramophones, record
players and reproducers, record changers, turntables,
pickups, valves, r.f. tuners, gramophone records, etc.,
is reduced to 50%.

Radio in Space Research

AT the first meeting of the newly-formed National
Committee on Space Research a report on the U.K.
observations of artificial earth satellites by radio
and optical methods was presented by the I.G.Y.
Artificial Satellite Sub-committee. The report was
an outline of work in progress, covering the types
of observations and giving details of the rwelve U.K.
radio observing stations (and other organizations)
and their facilities. Several prominent people well
known in the radio world are members of the
National Committee on Space Research, including
Dr. R. C. Cockburn, Professor A. C. B. Lovell, Dr.
J. ' S. McPetrie, J. A. Ratcliffe and Dr. R, L.
Smith-Rose.

Editorial Assistant Wanted

OUR sister journal Electronic & Radio Engineer invites
applications for a post as editorial assistant. The duties
are of a varied nature and call for the ability to write
clearly as well as a wide technical knowledge. Experi-
ence in radio and electronics is essential and a back-
ground of general physics is desirable,

Applications should be addressed to the Editor,
Electronic & Radio Engineer, Dorset House, Stamford
Street, London, S.E.!.

208

Mobile Radio

THE Third Report of the Mobile Radio Committee*
to the Postmaster General proposes the introduction
of 25-kc/s carrier separation, instead of 50-kc/s, in
the land-mobile “low” band (71.5 to 88Mc/s). It
will be recalled that its Second Report covered the
reduction of channel spacing in the “high” band
(165 t 173Mc/s) from 100 to 50-kc/s.  This
recommendation is in the process of being imple-
mented.

The present report has been adopted by the P.M.G.
and the new channel spacing comes into force on
June Ist. Five years is being allowed for the change-
over to 25-kc/s equipment by present users. After
June Ist all new land-mobile schemes in the low
band will have to use equipment meeting the 25-ke/s
specification. The report includes a revised alloca-
tion of channels amongst the various categories of
users.

R.E.CM.F.—At the annual general meeting of the
Radio and  Electronic Component Manufacturers®
Federation in March, Major L. H. Peter (Westing-
house) handed over the presidency to E. M. Lee
(Belling & Lee). The new vice-presidents are K. G.
Smith (N.S.F.) and A. F. Bulgin (Bulgin & Co.). The
new council consists of the representatives of the
following member firms : Bakelite (G. ]J. Taylor); Belling
& Lee (N. Dundas Bryce); Garrard (H. V. Slade); A. H.
Hunt (S. H. Brewell); Multicore (Richard Arbib); Pain-
ton (C. M. Benham); Plessey (P. D. Canning); Reliance
Cords and Cables (C. H. Davis); Salter & Co. (C. Otte-
well); S.T.C. (L. T. Hinton); T.C.M. Co. (Dr. G. A, V.
Sowter) and Texas Instruments (Dudley Hayward).
This year’s chairman and vice-chairman are Hector V.
Slade and Dr. G. A. V. Sowter, respectively.

B.R.E.M.A. Audio Group.—At the first general meet-
ing of the recently formed Audio Manufacturers’ Group
of the British Radio Equipment Manufacturers’ Associa-
tion, Major J. F. E. Clarke, chairman and managing
director of Clarke & Smith Manufacturing Co., was
elected chairman of the Group. The companies elected
to the management body were: B.T.H. Sound Equip-
ment; Clarke & Smith Manufacturing Co.; E. K. Cole;
Dynatron Radio; Electric Audio Reproducers; E.M.I.
Sales & Service; Grampian Reproducers; Jason Motor
& Electronic Co.; Lowther Manufacturing Co.; and
Trix Electrical Co. :

VHF/UHF Convention—The fifth international
amateur v.h.f./uhf. convention organized by the
R.S.G.B. and the London UH.F. Group will be held
at the Prince of Wales Hotel, De Vere Gardens, Lon-
don, W.8, on May 30th. The morning session will be
devoted to informal discussions and the afternoon to
lectures. Tickets for the convention and dinner, costing
22s 6d, are obtainable from F. G. Lambeth, 21 Bridge
Way, Whitton, Twickenham, Middx.

Ghana is to have a television station operating in
time for the visit of H.M. The Queen in November.
The station, which will be in Accra, the capital, and will
operate on the 625-line 7-Mc/s standard, is being
provided jointly by Marconi’s and Pye. A large number
of television receivers is to be installed in community
centres, hospitals and public places.

* HM.S.0. 1s 3d.
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Careers.—A number of organizations in the field of
radio and electronics are participating in the careers
section of the forthcoming National Education and
Careers Exhibition. Organzed by the National Union
of Teachers, it will be held at Olympia from May 26th
to June Sth.

Hospital Equipment.—Radio and electronics manu-
facturers are among the 150 exhibitors at the Inter-
natjonal Hospital Equipment and Medical Services Ex-
hibition, which is being held at Olympia from May 25th
to 30th. The exhibition, which is sponsored by the In-
stitute of Hospital Adminisirators, is open to the public
from 1.0 to 6.30. Admission costs 2s 6d.

A.P.A.E. News.—Although the Association of Public
Address Engineers has not held an exhibition for several
years, the committee has met regularly to further the
interests of its manufacturer and user members. This
year’s annual meeting and luncheon at the King’s Head
Hotel, Harrow, was well attended and a small private
exhibition was arranged for members. The president
for 1958/59 is S. V. Williams, of Pamphonic Repro-
ducers, who was invested with the badge of office, a
recent gift to the Association by A. E. Buchan, of Aber-
deen, who was president in 1953/54. The honorary
secretary is Alex. J. Walker, 394 Northolt Road, South
Harrow, Middx.

Full House.—As far back as March 16th all tickets
for G. A. Briggs’ concert-demonstration at the Royal
Festival Hall, London, on May 9th had been sold.

University of London.—Two lectures are being given
in London at the end of April by Professor B. D. H.
Tellegen, of Philips Research Laboratories, Eindhoven,
and the University of Delft, under the scheme for the
interchange of British and Dutch lecturers, . The first
lecture, entitled “ The Gyrator as a Network Element,”
will be given at King’s College on the 29th, and the
second, entitled “The Search for a Complete Set of
1deal Non-linear Network Elements,” at Imperial College
on the 30th. Admission to both lectures, which start at
5.30, is free; tickets are not required.

Sound Reproduction.—A series of six lectures on
high-fidelity and stereophonic sound reproduction is
being given by J. Moir at Norwood Technical College
on successive Tuesday evenings, from May 19th. Full
details of the course, for which the fee is 10s, are
obtainable from the College, Knight's Hill, London,
S.E.27.

Broadcast Receiving Liceaces.—Combined TV/
Sound licences in the U.K. increased during February
by 108,549, bringing the total to 9,152,927. Domestic
sound-only licences decreased during the month by
109,440, reducing the total to 5,189,399. Car radio
licences rose by 3,603 to 372,297. The overall total of
receiving licences was 14,714,623,

Radio Control.—The Post Office issued the three
thousandth licence for the radio control of models, such
as aircraft, boats and cars, etc., in March. These
licences, which cost £1 and remain in force for five
years, were introduced on June lst, 1954.

Personalities

A. G. Touch, M.A,, D.Phil, since 1954 Director of
Electronics Research and Development (Ground) in the
Ministry of Supply, has been appointed senior superin-
tendent of the Radio Department at R.A.E., Farn-
borough, in succession to Dr. J. S. McPetrie (see W.W,,
November 1958, p. 526). After graduating at Oxford,
Dr. Touch joined Watson-Watt’s radar team at Bawdsey
research station in 1936. For his contributions to the
development of meter-wave Al and ASV he received a
substantial award on the recommendation of the Royal
Commission on Awards to Inventors. From 1941 to
1947 he was liaison officer with the British Joint Ser-
vices Mission in Washington. On his return to this
country he became superintendent of the Blind Landing
Experimental Unit at Martlesham Heath, Suffolk, and
from 1952 to 1954 was Deputy Director of Electronics
Research and Development (Air) in the M.o.S.

D. W. Fry, M.Sc.,, M.LE.E,, having been appointed
director of the Atomic Energy Establishment, Winfrith,
his place as deputy director of the Atomic Energy
Research Establishment, Harwell, is to be taken by
F. A. Vick, O.B.E, Ph.D,, since 1950 Professor of
Physics in the University College of North Stafford-
shire. Mr. Fry was at T.R.E. throughout the war
working on problems of centimetre-wave techniques.
Dr. Vick was assistant director of scientific research in
the Ministry of Supply from 1939 to 1944.

E. M. Lee, B.Sc.,, MLE.E,, MBritL.LR.E., successor
to Major L. H. Peter as president of the Radio and
Electronic Component Manufacturers’ Federation, has
been managing director of Belling & Lee since its
formation in 1922. He is also a director of Insulators
Limited (Plastics). During the war he was chairman
of the Joint Industries and Services Technical Com-
ponents Committee. Mr. Lee is keenly interested in
the educational side of the industry and is chairman
of the Radio Trades Examinations Board.
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E. M. LEE E. W. HAYES

E. W. Hayes, M.1.E.E., becomes head of the B.B.C’s
Planning and Installation Department on the retire-
ment of A. N. Thomas. Mr. Hayes joined the Cor-
poration in 1933 and was appointed assistant to the
Superintendent Engineer Transmitters in 1946. For
three years from 1948 he was resident engineer in the
British Far Eastern Broadcasting Service, Singapore,
and since 1951 has been head of the Transmitter Equip-
ment Section of the Planning and Installation Depart-
ment. Mr. Thomas, who joined the B.B.C. in 1926,
served at a number of transmitting stations before
transferring in 1929 to the Research Department where
he assisted in the establishment of synchronized trans-
mitter networks.

D. B. Weigall, B.A.,, AM.LEE., who succeeds Mr.
Hayes as head of the Transmitter Equipment Section
of the Planning and Installation Dept., has been with
the Corporation since 1933. He was seconded for two
years in 1940 as chief engineer to the Malayan Broad-
casting Corporation and in 1943 was seconded to the
Ministry of Information as technical adviser on broad-
casting.
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L. Essen, O.B.E., D.Sc, Ph.D., AMIEE, has
received the Wolfe Award of £500, which is the first
of ten annual awards to be made under the terms of a
will to the research worker who is considered by the
Department of Scientific and Industrial Research to
have made an outstanding contribution to the research
work of the Department during the previous 12 months.
Dr. Essen, a senior principal scientific officer at the
National Physical Laboratory, receives the award for
his work on the establishment of the casium atomic
frequency standard as a basis for the future standard
of time. Dr. Essen joined the N.P.L. in 1929.

J. W. Godfrey is retiring from the position of Editor,
Technical Instructions, in the B.B.C.s Engineering
Training Department. He joined the B.B.C. mainten-
ance staff in the London control room in 1929 and in
1935 transferred to the Technical Recording Section. He
became an instruction writer in 1942 and four years
later was appointed to his present position in which
he has been largely responsible for building up this
section of the Corporation’s Engineering Training Dept.
Mr. Godfrey, who is editor of the B.S.R.A. journal Sound
Recording and Reproduction, is joint author with G.
Parr of “The Technical Writer.” He is being retained
by the B.B.C. in a part-time consultant capacity.

S. W. Amos, B.Sc.(Hons.), A M.LLE.E,, a frequent
contributor to Wireless World, succeeds Mr. Godfrey as
editor in the Technical Instruction Section of the B.B.C.
on May 1st. He has been with the B.B.C. since
1941. He spent three years as an instructor in the
B.B.C. Engineering Training School before joining the
Section in 1946. He has been assistant editor in the
section since 1957. He is joint author with D. C.
Birkinshaw of the four-volume B.B.C. engineering text
book “Television Engineering,” issued by our

publishers, and author of “Principles of Transistor
Circuits.”

S. W. AMOS.

HECTOR V. SLADE.

Hector V., Slade, M.B.E,, this year’s chairman of the
Radio _and Electronic Component Manufacturers’
Federation, became managing director of the Garrard
Engineering and Manufacturing Co. in 1957 on the
retirement of his father. He joined the company as
an apprentice in 1935. On returning from military ser-
vice in 1947 he became assistant managing director and
in 1952 joint managing director.

J. W. Soulsby, chief radio officer in the British India
Steam Navigation Company’s Uganda, has been elected
chairman of the Radio Officers’ Union, for the fifth
successive year. He has been on the staff of the Mar-
coni Marine Company since 1918. The vice-chairman
of the Union is W. S. Armstrong, elected for the third
year in succession. He was for some years on Marconi’s
sea-going staff but since 1947 has been a member of the
company’s technical shore staff and is now an inspector.
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A. R. Williams has retired from the managing
directorship of Grampian Reproducers, which he
founded in 1932. At the recent annual meeting of the
Association of Public Address Engineers he was made
an honorary life member in recognition of his services
to the public addrew industry. For 21 years prior to
forming Grampian he had been with Marconi’s, where
he was for some time commercial manager.

E. D. Hart, M.A., A.Inst.P., AM.LLE.E,, for the past
five years general secretary of the Scientific Instrument
Manufacturers’ Association, has joined the board of
Industrial Exhibitions Limited. He was with Marconi
Instruments for twelve years before joining, in 1952, the
Equipment Division of Mullards as head of the tech-
nical department. 0

. C. Owen, advertisement manager of Wireless
World, has retired after 47 years’ association with the
journal. In 1912 he joined Marconi’s, who issued The
Marconigraph, which in 1913 became Wireless World.
In December, 1917, after being invalided out of the

~Army, Tom Owen transferred to Wireless Press Ltd.,

and he was appointed advertisement manager when
Wireless World was acquired by Iliffe & Sons Ltd. in
1925. He is succeeded as W.W. advertisement manager
by G. Benton Rowell, who had been assisting him since
1950.

C. C. Whitehead, author of the article on variable-
gain magnetic amplifiers, was for 12 years in the Royal
Corps of Signals and six years with the B.B.C, before
starting his industrial career in 1938 when he joined
the Telephone Manufacturing Co. He was with them
for a two-year contract in charge of the radio section
to fulfil a foreign order for v.h.f. communications equip-
ment. He then joined Marconi’s, where for ten years

. he was on development and research work. From 1950

to 1953 he was chief development engineer with Bailey
Meters & Controls, and since 1954 has been senior
engineer (research and development) with the Sperry
Gyroscope Co.

OBITUARY

Professor J. T. MacGregor-Morris, D.Sc.(Eng.),
M.LE.E., Emeritus Professor of Electrical Engineering,
University of London, died on March 18th, aged 87.
He received his scientific education at University
College (London), where he was a student under Pro-
fessor (later Sir) Ambrose Fleming, and afterwards
spent some years as his assistant. He was, therefore,
well qualified to write in 1954 a biography of Sir
Ambrose Fleming entitled “The Inventor of the
Valve.” In 1898, at the age of 26, MacGregor-Morris
started organizing classes in electrical engineering at
what subsequently became Queen Mary College, Lon-
don. When the college was affiliated to London Uni-
versity he was appointed Professor of Electrical
Engineering and occupied the chair until his retirement
in 1938.

Alexander James Muir, M.B.E., who died as a result
of a road accident at Malvern on February 28th, was
well known in the field of radar. He joined D.S.I.R.
in January, 1927, and worked as an assistant at Ditton
Park. In 1935 he was one of Watson-Watt’s original
team of six to build the first radar station at Orford-
ness. He moved to the research establishment at
Bawdsey with the inception of the programme for CH
stations, and later to R.R.E.,, Malvern, where he was
still actively engaged on radar development at the time
of his death. Sir Robert Watson-Watt pays tribute to
Muir’s work in his book “Three Steps to Victory.”

H. Howitt, secretary and later director of the British
Radio Valve Manufacturers’ Association from its forma-
tion in 1926 until his retirement in 1936, died on April
5th at the age of 85.
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Radio Componenis Show

NEW DEVELOPMENTS SEEN AT THE R.E.C.M.F. EXHIBITION

0NCE again the annual show of the Radio and Electronic Com-
ponent Manufacturers’ Federation was held in Grosvenor House
and Park Lane House, London, W.1 (6th-9th April). The num-

ber of firms exhibiting was the

largest ever and the stands were

crowded with visitors from abroad and with British engineers and
technicians from industrial firms and Governmem esiablishments.

Our technical staff found a great many new techmques in com-
ponent design as well as the less spectacular. but none the

less important,

steady improvements in established products.

The following review is a selection of those exhibits which seemed
to us to hold the greatest originality and technical nterest

Resistors:—The main trend indi-
cated by development over the last
year is not a new one—both fixed and
variable resistors are getting smaller;
but at this year’s exhibition the effects
of miniaturization were very marked
indeed. Possibly the most far-reaching
example of this was the introducticn
by S.T.C., Painton and Dubilier of
ranges of miniature high-stability car-
bon resistors. The Dubilier Type
S27 resistor, rated at %W, is the
smallest of a new range in sizes rated
up to 2W and 800V, using turned-
brass silver-dipped end-caps. The
finish applied is three coats of a sili-
cone varnish and the new cenine
identified by the serial lettar “S,”
corresponds (with the excepuon i
the 5-W size) to the existing “R”
series. The new S.T.C. resistor is
also rated at %W; but Painton’s
Type 70, though of roughly the sam¢
physical size (about 0.35in long and
0.lin in diameter) is rated at § watt
—this increase is due to the use of
their Sintox base material, which
has a heat conductivity similar to that
of steel. An improved ceramic with
low-alkali content is used by Welwyn
as the base in ranges of oxide-film
resistors both for high-power-dissipa-
tion and high-stability applications.
This, and improved overall-coating
and film-depositing processes, allow
the use of these resistors at tempera-
tures of at least 150°C.

A new power resistor from Dubilier
—the PW series—is of all-insulated
construction. The wire elemem is
wound on a glass-fibre core, silicone
impregnated and placed in 2 ceramic
« coffin ”’ which is sealed with a cera-
mic cement. Ratings are 5, 7 and
10 warts in +£10% and 5% toler-
ances.

The difficulty of removing heat
from high-temperature components
such as power resistors is noat a new
one; but as units become more com-
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pact the difficulty increases. One
solution to this problem for mains
droppers is the provision of a “chim-
ney” in the form of an aluminium
tube through the resistor itself. This
technique was employed by Pye in
their 110° television receiver* and the
logical developmen: is to dispense
with a separate former and use the
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“Convectalite’’ mains-dropper resis-
tors by Labgear Resisrar on right is
wound on insulated aluminium tube.

metal tube itself. This has been done
by several manufacrurers—Labgear
were showing examples of both types,
called ¢ Convectalite > The insulauon
employed is a silicone-impregnated
asbestos paper and a 5:2 reduction in
weight is achieved by the elimination
of the ceramic former. Also using
silicone-impregnated asbestos paper
were Welwyn; but Erie favoured a
mica compound.

Another approach to resistor cool-
ing problems was shown on the
Ministry of Supply stand. This took
the form of a finned light-alloy shield
enclosing the resistor, which was
T Wireless World, January, 1959, p. 23. )
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packed in silicone rubber; but the
main cooling effect was achieved by
conduction into the chassis. A re-
sistor, which, to outward appearances,
was a 5-W type, was stated to be
capable of dissipating 20 to 50W: this
method would seem to be ideally
suited to a cooled-chassis technique.t

For more normal applications
Morganite have introduced a new
range of non-insulating -W carbon
resistors in standard values between
10Q and 10M. These are available
in 5, 10 and 20% tolerances and are
known as “ Type X.”

Painton’s new $-W high-stability
resistor is no doubt partly responsible
for the small size of a new profes-
sional vision or sound attenuator of
the quadrant type. This, too new to

have a type number yet, is only half
the thickness of the normal type, yet

s
it )
* Half-thickness "’ fader by Pointon.

it is provided with plug-in connec-
tions and microswitches for operating
internal scale and warning lamps.
Electronic Components, too, have in-
troduced a new small fader unit; but
this consists of two “half-thickness ”
attenuators mounted together so that
the double unit plugs into the same
space as the existing single type.
Again, internal switches for scale and
warning lamps are incorporated, and
there is also a companion unit of re-
duced height (4%in) with a smaller
number of studs. Another new
Painton product is the Bournes Trim-
pot. This is superficially not unlike
the “Flatpot” shown last year—it is
a small rectangular pre-set; but it is
available in a wide diversity of
mounting styles and values and can
be operated at up to 175°C. It is

1 *“ Cooling  Airborne Electronic Equip-
ment,” L. A. Williamson, Wireless
World, 1959, p. 87,

Fte’{ruafy,
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fully sealed and the element can be
either of wirewound or carbon con-
struction,

Among the many printed-wiring
adaptations of ordinary potentio-
meters were noted several of the
mount-through type in which the
ordinary spindle-bush nut clamps the
unit to the board, the tags being ex-
tended forward to locate on the
printed wiring (Egen 315 series, Re-
liance 2W wire-wound, etc.). One
pre-set unit designed expressly for
printed-wiring use was shown on the
Colvern stand. Rated at W this is
available in values up to 50k().

Perhaps the most interesting trend
in" controls for domestic equipment
is that manufacturers are tending,
more and more, to buy complete con-
trol sub-assemblies rather than separ-
ate units. Some of these are mounted
on the cabinet; but some pre-set
groups are designed for printed-
wiring mounting with very little
mechanical support other than tags.
Several manufacturers expressed the
hope that there would be an increase
in the use of flexible links between
the knobs exposed to the rigours of
everyday domestic life and the deli-
cate printed-wiring board.

Single controls are, of course, still
being produced in vast numbers and
several new devclopments feature in-
creased safety or a better product at
a lowest cost. As an example of the
first trend, Morganite were showing
volume controls with a hard p.v.c.
spindle. This is splined on to a
short steel stub which takes the place
of the spindle on an otherwise normal
unit.  Originally produced for the
Scandinavian market, this control
obviously presents no danger of elec-
tric shock should the control knob be
broken or pulled off.

A large number of potentiometer
failures in domestic equipment are
due to the sprayed track being
damaged by the wiper. Several
years ago Plessey produced their
moulded-track units to overcome
this; but as they are rather more ex-
pensive than the sprayed-track type
their use has been confined to better-
class apparatus. However, they have
now produced a moulded-track
potentiometer to sell at a price only
slightly higher than a sprayed-track
type by using a far less costly assem-
bly than is usual. The main feature
of the Type Y is a triangular-section
spindle formed from sheet brass: at
the inside end this is splayed to make
the switch operating cam, brush car-
rier and stop, whilst the slight
springiness enables a simple, moulded
push-on knob without a retaining
spring to be used. Another new
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Triangular-spindle potentiometer
with moulded track (Plessey).

Plessey product is a range of
moulded-track sub-miniature preset
potentiometers rated at +W and de-
signed for panel grouping for tele-
vision receivers.

A cam-corrected precision poten-
tiometer usually requires a higher
driving torque than the uncorrected
type. Inan effort to reduce the addi-
tional drag Colvern have developed a
cam-corrected potentiometer with a
very light action. In this the cam
acts as the “slip-ring” contact and
a very light cranked wire bears on it.
This twists against light spring pres-
sure, rotating a fork carrying the
brush, so moving the brush and
achieving correction. The Reliance
SPP25 is a precision potentiometer
with an accuracy of 0.1% which is
achieved, not by a correcting mech-
anism, but by careful manufacture.
The other new products from the
Reliance Manufacturing Company
are a sine/cosine resolver potentio-
meter (Model CO3) with 29% accu-
racy and a miniature (Type J12)
helical potentiometer 1-in long and
of }-in diameter. Siemens Edison
Swan offer a 10-turn helical type only
0.3in by 0.6in and Ferranti have
produced a 3-gang precision poten-
tiometer only }-in in diameter which
weighs only oz and has a linearity
tolerance of 0.1%. Ferranti state that
its production has been made pos-
sible only by the design of a new
winding machine capable of handling
wires of diameter down to 5 x 10~n.
Manufacturers*: A.B.  Metal (W, Vs
Ardente (V); Armand-Taylor (W); British
Electric Resistance (W. VY Bulein (W)
Colvern (V); Dubilier (C, HS, W, V); Egen
(V);  Electronic Components (W, %/);
Electrothermal (HS. W): Erie (C, HS, W);
Fortiphone (V); Jobling (HS); Labgear (W);
McMurdo (W); "Morganite (C, V); N.S.F.
(V) Painton (HS, W, V); Plewsey (W, \%8
Reliance Mfg. (V); S.T.C. (HS); T.M.C.
(W), Welwyn (HS, W): Zenith (W).
*Abbreviations: C, composition; HS, high

stability; W, wirewound; V, variable
(wirewound or composition).

Variable Capacitors:—A major
trend at once evident in tuning
capacitors for radio receivers was
that the double, spring-loaded anti-
backlash gear is becoming popular
for at least one stage of the reduc-
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Co'vern wire-wound pre-set potentio-
meer printed-wiring boards.

tion drive. Among the numerous
samples seen a 50:50 distribution
between cut gears and the stamped-
from-sheet type was noted. Cost,
of course, is the deciding factor; but
the superiority of the cut gear is
evident at once from handling the
drive. A cut gear is used on the
Wingrove and Rodgers two-gang
C86/302, which is a double type of
maximum capacitance 500pF and
10pF. Designed for am./f.m. re-
ceiver manufacturers, this capacitor
has an exceptionally rigid frame and
the reduction-drive provided is 3:1.
Another product shown by this com-
pany was a miniature 3-gang capa-
citor (Type C78/23), only 23 x 14X
1iin approximately, with a maxi-
mum capacitance of 196pF per
section. The small size is realized
by the use of a gap of only 12
“thou” between fixed and moving
vanes. Jackson, too, were showing
a two-gang a.m./f.m. capacitor—in
this case pressed gears are used and
the vane shape is modified slightly
to give a good frequency distribution
over the scale (Type LFM2). Very
rigid f.m. sections are a feature of
this model, and a new version of
Jackson’s “ OO > two-gang capacitor
for transistor applications is fitted
with a concentric slow-motion drive
and “spikes” for printed-wiring-
board mounting.

Plessey tuning capacitor with anti-
backlash reduction gear and integral
wave-change switch.
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Plessey have extended the scope
of wavechange switches ganged to
the tuning capacitor with several
new models: the Type S has a fork
mechanism which actuates at each
end of travel of the capacitor a
double-pole  changeover  switch.
This is not unlike one “wafer” of
a push-button switch and is com-
pletely insulated from the frame of
the capacitor. The Type V
capacitor is a two-gang a.m./f.m.
type fitted with a cut-gear reduction
drive which is notable for a very
smooth action.

Fixed Capacitors : — Electrolytic
capacitor developments during the
last year have been confined mainly
to reductions in overall size. One
point made by Daly was that the
use of etched foil for the cathode,
as well as for its more customary
use as the anode, can allow a reduc-
tion in size to be effected. An
improvement in technique is respon-
sible for the increase in maximum
operating temperatures announced
by T.C.C. for their tantalum-anode
capacitors. The range covers capa-
cities and working voltages from
2004F (6V) to 16uF (150V) in
polarized types (non-polarized ver-
sions exhibit half the capacity of the
polarized types) and the operating
temperature range is now —55°C to
+125°C.

Possibly the most interesting
development in ceramic capacitors
was a 0.1«F type, shown by Hunt,
which measured about 4-in square
by Imm thick. Some of the gilt is
taken off the gingerbread by the
maximum voltage rating (30), but
this capacitor should be ideal for
transistor applications where space
is very limited. Made by a new
process of rolling-out the dielectric
material, a permittivity of 6,000 is
realized.

B.S.415 seems to have been re-
sponsible for a considerable diver-
gence of opinion over the amount of
external insulation needed on isolat-
ing capacitors for use in live-chassis
apparatus; several ~manufacturers
produce isolating units with only a
light, external insulating coating,
whilst others produce capacitors in
a moulding of a material capable of
withstanding the test potentials.
Erie produce both types in tubular
and disc shapes, and they were
showing also two new high-voltage
ceramic-capacitor series, designed
specifically for line timebase appli-
cations. The type numbers are
2163B (15 to 25pF, 2kV) and 2163C
(18 to 56pF, 3 to 4 kV). A modi-
fication of Erie’s PAC component

WIRELESS WORLD, May 1959

assembly (the Mk. III) features
individually replaceable components
from their “Pluggable” ranges with
tags at 0.25-in centres.

Polycarbonates are thermoplastic
compounds containing aromatic rings
linked by the carbonate group elec-
trically not unlike polystyrene; but
with a higher softening point. Suflex
capacitors utilizing polycarbonate
dielectrics exhibit much the same
characteristics as polystyrene types;
but they can be used at tempera-
tures up to 140°C. Stantelac capa-
citors (S.T.C.) also use a synthetic
film dielectric; but the films are so
thin that they cannot be handled;
they are coated onto aluminium foil
which is itself only 8u thick!
Working voltages are 50 and 100,
and the capacity range is 0.01xF to
2.24F.

The Dubilier Type 560 is a high-
grade paper dielectric capacitor
encapsulated in mineral-loaded resin.
It is claimed to be resistant to
mechanical shock and moisture: it
exhibits an insulation resistance
better than 2Xx10'MQ at 30°C and
life expectancy for a 1 in 10 failure
rate is better than 10,000 hours at
70°C and 50% d.v. overload. Hunt’s
popular “Moldseal ” range is now
produced with a new coating
material which is more resistant to
mechanical shock than the original
substance and the end-mounting
printed-wiring adaptations of this
range feature a new moulded end
cap. This holds the lead-out wires
rigidly in position and provides a
three-point support for the capacitor.

Manufacturers*: Ardente (V); B.I.C.C.
(P); Bird (T); Bulgm (M), C.C.L. (E); Daly

(E); Dubilier (C, E . P); Erie (C, M,
T, V); Hunt (C, E, F, M, P); Jackson
ET, V) LEM. (C, F, M. T); Mullard
T, V); Mycalex and T.I.M. (M); Plessey
(C, E, F, P T, V) Salford (F); Stablllty
(C) FJ; Stratton’ (V); S.T.C. (C, E, F, M,
P); Sufiex (F); T.C.C. (C, E.'F, M, P,

) TMC (F, M, P); Walter (T); Wego
(F, P): ngmvc and Rodgers (T, V).
"Abbrev:anons C, ceramic or glass; E,
electrolytic; F, plastics film: M, mica; P,
paper; T, trimmer; V, v:mab]c (tuning,
etc.).

Transformers and  Inductors:
Wound-strip transformer cores are
usually regarded as too expensive for
use in domestic-equipment because of
high costs, due mainly to the “ band-
ing ” process of holding the C-shaped
sections of the core together. How-
ever it has bezen shown, by “re-
thinking ® the C-core process, that
it is a realistic form of core for low-
cost transformers. An example of
a new low-cost assembly process was
shown on the Telcon-Magnetic Cores
stand. The wound core is cut, not
across the middle of the long sides;
but as near to one end as is prac-
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ticable. The bobbin carrying the
windings is then placed on the
smaller sections; the larger sections
are placed in position and a d.c. of
sufficient magnitude to attract firmly
together the core sections is then

C-core transformer assembled by new
method (Telcon-Magnetic Cores).

passed through a winding. A resin
potting compound is poured round
the assembly to a sufficient depth to
cover the join between the core sec-
tions. In this way .the cores auto-
matically align themselves and the
whole transtormer is held rigidly.

Also on show on the Telcon-Mag-
netic stand were some examples of
their Y-cores, These are wound-
strip cores for 3-phase transformers;
but instead of being formed in the
usual E-shape they resemble a “star >
(as opposed to “delta”). This is
claimed to give a superior phase
balance and to ease winding prob-
lems.

Partridge Transformers have pro-

Partridge Type MC7 microphone
transformer.

duced a new range of microphone
transformers—the MCS5, MC6 and
MC7. All three use Mumetal cores
and are fitted into ys-in thick Mu-
metal round cans with a single-hole
mounting so that they can be rota-
ted for minimum hum pick-up. The
MC6 is provided with two 150-Q
primaries for use with a 600-0
balanced line and the MC7 matches
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a 30-Q line into the grid circuit,
both have a response within 1dB
from 30c/s to 20kc/s. The MCS is a
smaller and cheaper unit with a more
limited response providing a 50:1
ratio from 20-Q line.

To provide a “ tropicalized ” trans-
former of high reliability at low cost
Hinchley Transformers have °pot-
ted ” vacuum impregnated units into
drawn aluminium cans, using pitch
as the sealing material. This is
claimed to be more satisfactory in re-
ducing electrolysis of the insulants
than the usual pitch-dipped type of
construction.  Also featured were
mains-isolating transformers for ser-
vice-bench and domesuc use.

Weymouth were showing samples
of their popular Type “H” coils
wound on a new former moulded
from high-impact polystyrene. This
reduces losses and improves per-
formance. Also shown by Wey-
mouth was a high-precision delay
line. It is possible to “repeat” in-
ductors to fairly close limits on
production (Weymouth quoted 19%)
but the Ilumped effect of small
errors could cause a precision delay
line to be useless. In view of this
the inductors are wound with adjust-
able iron-dust cores and each line
is set up for optimum performance.

Both Plessey and Weymouth are
now producing double-tuned i.f.
transformers for transistor receivers:
whilst slightly more costly than the
single-tuned versions they do offer
improved performance, particularly
on selectivity. One very neat solu-
tion to “Q-boosting ” problems was
noted on the Plessey stand in their
range of miniature i.f. transformers
for transistor circuits. This range
is identical in performance with the
established sub-miniature range em-
ploying pot-cores; but by the use
of bigger ({2-in square) cans losses
can be cut down to the point where
the pot core is no longer necessary
except for the final transformer.
The use of a pot core here is avoided
by fitting a U-shaped ferrite section
round part of the coil only. The
increase in permeability enables a
small enough quantity of wire to be
used to realize a Q of 160. In the
double-tuned range of transformers
the detector diode and filter have
been fitted inside the screening can
to reduce 2nd harmonic radiation.

Another example of the accuracy
possible with modern coil-winding
techniques was shown by Plessey.
This was a permeability-tuned coil
for the 20 to 40Mc/s range for use
in their 1750-channel communica-
tions equipment. A 0.4% tolerance
on inductance between a set of six

214

inductors at any insertion of the
cores is allowed, and to realize this
an accuracy of turn spacing of
2Xx107%in is required.
Manufacturers*: Ardente (LA, LR, TA);
Belling and Lee (LR, TR), Bulgin (LR);
Duoijuer (LA); Electro Acoustic (I'A, TR);
English Electric (LA, TA TR); Erie (LR);
Fortiphone (LA, LR, TA, TR); Goodmans
(LA, TA); Gresham (LA, TA, TR);
Haddon (LA, TA, TR); Hinchley (LA,
TR); Henry and Thomas (LR); Lion (LA,
LR, TR); Mullard (LA, LR); Painton (LR);
Parmeko (LA, TA, TR); Partridge (LA,
TA, TR); Plessey (LA, LR, TA, TR);
Reproducers and Amplifiers (LA, TA);
Richard Allan (TA); Rola Celestion (TA);
S.T.C. (LA, LR, TA); Stratton (LR, TR);
Teledictor (LA, TA); T.M.C. (LA,
Wayne Kerr (TA); Welwyn (LR); Wey-
mouth (LA, LR, TA, TR); Whiteley (LA,
LR, TA, TR); Wireless 'i’elephone (LA,
LR, TR); Woden (LA, TA); Wright and
Weaire (TA); Zenith (LA, TA).
*Abbreviations: LA, a.f inductors; LR, r.f.
inductors; TA, a.f. transformers; TR, r.f.
and pulse transformers.

Aerials and Accessories:—A new
loft aerial provided an interesting
example of economy in design. Pro-
duced by Kimber-Allen, it consists
of a ground-plane Band-I aerial with
a telescopic vertical element which
gives a variation in gain of about
20dB as well as enabling resonance
to be achieved on any channel in
Band I. The horizontal ground-
plane element is shortened and car-
ries the Band-III directors and re-
flector; proximity coupling is used
so that a common feeder can be used
and a Band-II “twig” is available
(only one is used). The feeder con-
nection is simplicity itself—a saddle
connector for the coaxial-cable outer
conductor is effective and quick and
the inner conductor is clamped under
the head of the bolt retaining the
Band-I vertical element. A universal
clamp and a key-hole mounting com-
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plete what should be a popular and
effective design. Labgear were show-
ing a new dual-band aerial—Band-I
dipole and director with five direc-
tors for Band III The Band I dipole
carries two “twigs” which are
claimed to cause the whole dipole
to behave as a co-linear array, so
boosting signal pick-up.

Wolsey Electronics were showing
a new range of equipment for com-
munal-aerial installations including
padded and terminated outlet boxes
with attenuations between 38 and
20dB, and splitter networks. De-
signed to fit conduit or for surface
mounting the outlet boxes are fitted
with isolating capacitors to BS415 (so
protecting other users of the installa-
tion should one receiver become
faulty) and they provide two outlets,
it desired, one for f.m., one for TV.
The A3/3/3 amplfier consists of
three of Wolsey’s high-gain amplifier
strips and a power supply and it can
be provided with a conduit type out-
let. Providing a 50dB gain on one
channel each in Band I and Band III
and over the v.h.f./f.m. band, it is
designed for feeding large blocks of
flats, small estates, etc.

A new triplexer by Antiference
(Type Y4) is designed for mast-head
or gutter mounting. It uses a plas-
tics moulding to carry conventional

o

r

Above: High-pass
aerial-lead filter
(Belling-Lee).

Kimber-Allen Varigain
loft aerial

WIRELESS WORLD, MAY 1959



www.americanradiohistory.com

components and it is claimed that it
can be used as a diplexer between
f.m. and television aerals also. The
out-of-band lusses are 20dB and
pass-band attenuation is 2dB.

Two new products from Belling
and Lee should prove popular—one
mainly for export, the other for the
home market. The L1418 is a 300Q
twin-feeder outlet box moulded in
high-density polythene.  Solderless
connections are made by crimping,
in both the box and its associated
plug The L14251s a high-pass multi-
section filter with a characteristic
impedance of 80Q. Tt has an in-
sertion loss in rhe region of 2dB at
frequencies down to 40Mc/s, 55dB
at about 38.5Mc/s and 90dB at about
33Mc/s. The trim flat case carries
a plastics clip to hold the unit on
the receiver back and it is supplied
complete with a standard coaxial
plug Belling and Lee were also
showing some examples of multi-
section telescopic rods for on-the-
receiver aerials.

Manufacturers*: Antiference (AS., DA);
Belling and Lee (AS. DA, D). J-Beam {AS,
CA, DA); Kimber-Allen (DA); K.L.G.
(DA); Labgear (AS, DA. D); Wolsey (AS,
DA, D).

*Abbreviations: AS, accessories; CA. com-
munications aerials; DA. domestic aerials;
D, distribution amplifiers and equipment.

Switches:—Miniaturization is still
the main trend in switch develop-
ment. One of the smallest rotary
switches on show was a wafer type
by Ardente, measuring about } inch
in diameter. An interesting feature of
the design is that each swiich bank
consists of a pair of wafers with fixed
contacts, between which a shorting
contact is moved round by the drive
shaft. An example with three banks
was shown, but more can be used.
The switch has 6 ways and up to 3
poles and is continuously rotating.

Miniature OAK type rotary wafer

Electronic Components front-of-panel
stud switch.
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Ardente miniature rotary wafer switch.

switches (about 1 inch in diameter)
were shown by N.S.F., who also had
a minjature version of their Ledex
rotary solenoid, which drives 4-6
wafers in 12 steps with an input
power of about 7 watts. The OAK
switches, in common with several
other rotary switches seen on other
stands, had wafers made of a glass
fibre material nstead of the usual
resin bonded paper  This is a new
trend, giving better insulation resis-
tance and greater mech-
anical strength.

Probably the ultimate
in miniaturization has
been accomplished by
Electronic Components in
a new rotary stud switch,
which is made to dis-
appear altogether—at least
from its usual place be-
hind the control panel.
In fact, the mechanism is
designed to fit on the
front side of the panel,
underneath its control
knob. A particular advan-
tage of this scheme, apart
from space saving, is that
the studs are freely
accessible for cleaning or lubricating
when the control knob is removed.

Manufacturers*: A. B. Meta) Products (K.

, P, R, SL); Ardente (P, R, SL);
BE.R.C.O. (R, $T). Bulgin (K, T, M, P,
R. SL. ST, TH). Diamond H (T. R);
Egen (P, R): Fortiphone (T, R). Henry and
Thomas (K. T); Kimber-Allen (T), Mag-
netic Devices (P), N.S.F (K, T. P, R. SL);
Painton (T. P. R, ST;; Plessey (K, T. P,
R, SL); STC (TH); TMC. (K. T)
Walter (T, P, R._SL, ST); Welwyn (T, P);
Whiteley (K. P, R, SL. ST

*Abbreviations: K, key. T. lever or toggle;
M, mucro. P push-button, R. rotary; SL,
slide, ST, stud; TH, thermal delay.

>

Chassis  Fittings: — Right - angle
valveholders have been introduced
by Painton to permit horizontal
mounting of valves on printed cir-
curts, thereby making possible more
compact circuit assemblies and sim-
plifying heat sink arrangements. A
new nylon printed-circuit  valve-
holder shown by Cinch 1s available
with a detachable half-circle clip

waany americanradiahistaons cam

Painton right-angle
valve holders.

which provides a simple means of
anchoring valve retainers. The clip
can be rotated to the desired posi-
tion and is located by small slots in
the nylon holder. This firm also
had metal clip transistor holders.
Other types on show were cylinders
of pwv.c. to give a push fir (Heller-
mann) and T-shaped flat pieces of

Siemens Edison Swan printed-circuit connectors.

Neoprene designed to fold over and
enclose the transistor (Electrother-
mal).

Different types of multi-way con-
nectors for printed circuits are still
being developed. The latest, from
Siemens Edison Swan, is a simple
and compact system of round pins
and sockets inserted into flat pieces
of nylon, each unit being l-inch
long and containing ten pins or
sockets. An inexpensive connector
for multi-way cables shown by
Plessey has the pins and sockets
shrouded in single-piece polythene
mouldings, which eliminate the need
for gaskets and provide the necessary
anchorage. The pins or sockets are
crimped or soldered to the cable
away from the mouldings then in-
serted into keyed holes in the
polythene.

New terminal arrangements in-
cluded a terminal block with spring-
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Belling-Lee coaxial Unitors.

loaded wire grips instead of screw
clamps (Hellermann). Spring load-
ing is also used for quick release in
some large insulated pillar terminals
(Mycalex) for providing mains sup-
plies on benches or counters. The
insulated pillar is deflected by the
fingers, allowing the ends of the flex
wire to be inserted in a serrated
brass grip.

A new design of coaxial cable con-
nector by Electronic Components
simplifies considerably the task of
preparing the cable ends and
assembling the connector parts. It
is unnecessary to bare the braid
sleeve. A knife-edged metal collar
is inserted between the inner insu-
lator " and the braid, which is
clamped on to the collar by means
of a threaded bush which grips on
to the outer covering of the cable.
Belling-Lee have extended their
“Domino ” miniature Unitors to in-
clude coaxial connectors, The plugs
and sockets are mounted in pairs
with earth pins on small insulating
blocks, and these blocks are assem-
bled in groups in metal shrouds
to form the Unitors. Ordinary
single-pole connector blocks can be
assembled with the coaxial ones if
necessary. For jointing coaxial
cables Hellermann were showing
cable crimps consisting of copper
cylinders with nylon bushes inside
and small concentric metal bushes to
take the cable inners. Crimping is
done by a special tool.

Widney Dorlec have increased
the .versatility of their “ prefabri-
cated ” cabinet system by providing
for movable tapped holes in the
main frame members to take the
fixing screws of equipment panels.
This avoids the need for having the
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coaxial connector system.

main members already drilled and
tapped at regular intervals. A pre-
drilled metal strip is bolted behind
the main frame members and the
holes in this are used as a location
for drilling into the main frame.
Small tapped blocks are then inserted
behind the clearance holes in the
main frame to take the panel fixing
screws.

Manufacturers*: Antiference (CPS); Bake-
lite (P); Bellmf)and Lee (CPS, T, F, J, V);
BE.RCO. (DL, K); Brayhead (EFC):
Bulgin (V, EFC, CPS, DL, ES
J, K); Carr Fastener (EFC, CPS
H. Clarke (T); Colvern (RPS); Cosmo-
cord (K); Creators (EFC, G, ' Egen
(CPS); Electro Methods (CPS, T): Elec-
tronic Components (CPS. DL); Electro-
thermal (CPS. EFC); Fortiphone (CPS);
Goodmans (CR); Hallam, Sleigh
Cheston {(CR): Harwin (EFC, CPS, T);
Hasset and Harper (CR, EFC, ES): Heller-
mann (EFC, G. T, K); Imhof (CR); In-
sulating Com%oncms (DL, , T, V)
Jackson (DL, DR); K.L.G. (T); Long and
Hambly (G}; Lustraphone (EFCY- McMyrdg
V, CPS); Mica and Micanite (EFC, T, V);
organite (CPS); Mullard (CR): N.S.F.
(CPS); Painton (CPS, DL, K); Per-
manoid (CPS); Plessey (CR, CPS, DR, T,
P, F, K, V)S; Sg_[l}eré) FC); Siemens Edison

and

Swan (CP ; Simmonds (EFC);
Spear (EFC, CPS); Standard Insulator
(EFC, G); Stocko (EFC, T); Stratton
(CR, s, DL, DR. K); Suflex (ES);
T.C.C. (P); Telcon (CPS); Thermo-Plastics
(CR, DL, ES, T); Thorn (P); T.M.C. (J);

Tucker ((’EFC G); Tufnol {T); Walter (P);
Weymouth (DL, T. K); Whiteley (CR.
CPS, T, K, V); Wimbledon (CR. EFC,
DL, ES); Wingrove and Rogers (DR, T);
Wolsey (CPS).

*Abbreviations: CPS, connectors, plugs
and sockets; CR, cabinets, racks and
chassis;. DL, dials; DR. drives; EFC, eye-
lets, fasteners and clips; ES, escutcheons;
F, fuseholders; G, grommets: J, 1acks;
K, knobs, P, printed circuits; 1‘, terminals
and tagboards; V, valveholders.

Sub-Assemblies: — Manufacturers
of television tuners are now produc-
ing them in alternative versions to
cope with varying requirements. The
Plessey-Brayhead tuner, for example,
which has so far been in production
with a 10-position turret, is now
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available with 14-position and 18-
position turrets. The 14-position
tuner provides for all 13 television
channels and the 18-position one for
13 television channels and four f.m.
sound channels—both models look-
ing far enough ahead to include the
extra position for possible u.h.f.
broadcasting in Band V. Provision
is made also for dual-frequency if.
strips—34/38Mc/s for television and
10.7Mc/s for f.m. sound. Other
versions of the tuner are available for
625-line television sets and f.m.
sound-only receivers.

An interesting f.m. tuner intro-
duced by Cyldon is based on a
printed circuit which includes the
coils, and these are tuned by an eddy-
current system. Rotation of the con-
trol shaft operates a cam which
causes small metal plates to approach,
Or move away from, the printed coils
—the cam being designed to give a
linear tuning scale. A single ECC85
double triode is used, one half acting
as an r.f. amplifier and the other as
an oscillator/mixer. The gain is
60dB at 87Mc/s or 57dB at 101 Mc/s.
The printed circuit is made from
glass fibre and the oscillator drift is
35kc/s for a 15°C temperature rise.

Band-pass crystal filters of small
size and high selectivity for the if.
sections of communications receivers
were shown by Cathodeon Crystals.
Three types, intended for channel
spacings of 50kc/s, 25ke/s and pos-
sibly 12.5kc/s, have centre frequen-
cies of 10.7Mc/s and bandwidths (at
—6dB) of 25, 12.5 and 6kc/s respec-
tively. The crystals and other com-
ponents are mounted on printed
circuits and hermetically sealed in
compact metal cans (2inX 2in X 11in)
with two terminals,

Encapsulated circuits for many dif-
ferent functions were noted. As an
example, Wayne Kerr had a resin-
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Eddy-~current tuning system of Cyldon printed
circuit f.m. tuner.

Cathodeon crystal filter.
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cast voltage stabilizer consisting of a
chain of small neon tubes with a
series/parallel striking network. Ver-
sions with stabilizing voltages from
370V to SkV are available. The
structure can be made slighrly radio-
active to ensure an adequate level of
residual ionization after periods of
storage.

Manufacturers*: A.B. Metal Prcducts (T);
Bellin; Lee (F, 1S); B.I.C.C. » Br%y
head (T, AD); Bulgm (18); Calhodeon (F);
Cyldon {T); Dubilier (DN, IS); Ere (PC);

Goodmans (F); Hunt (IS); "Labgear (F. 1S);
Llon (DN); Morgamte (IS)r)

, Plesse é’? Salford );
Sy Stratton 1s); T.C.C. ( N.,

IS), T M S); Wayne Kerr (F,
Wego (DN); Weymouth (DN, Fj; Whlteley

(AD, IS).
*Abbreviations: AD, r.f. adaptors; DN
ters; IS, interference

delay networks; F,
suppressors; PC, prc-assemi:lcd compo-

nents; T, tuners.

Valves and Tubes:—For use in
the cascode r.f. amplifier stages of
television tuners, Mullard have in-
troduced a new variable-mu double-
triode, the PCC89, of considerably
improved performance. It has a
frame grid, by means of which the
grid-cathode spacing is reduced, and
as a result the slope is as high as
12.5mA/V—which is twice that of
the conventional PCC84 now com-
monly used. The noise factor is
5.5dB at 200Mc/s.

Another new double triode for this
application is the Ediswan Mazda
30L15 (with conventional grid) which
has a slope of 9mA/V, while its
companion triode-pentode frequency
changer is the 30C15. Brimar
also have a new triode pentode,
the 6BR8. The two sections have
separate cathodes and the valve
is mainly intended for af applica-
tions in which the two stages are
connected in cascade. An r.f. beam
tetrode from the same firm, the 6688,
is intended for wide-band amplifiers
and has the high slope of 16.5mA/V.

T Siemens  Edi-
S son Swan 110°
Fo 21-inch tele-

visicnc.r. tube.
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The Nodistron numerical indica-
tor tube of S.T.C. has been improved
in a new- model, G10/201E. This
glow-discharge device has larger
numerals, is now capable of working
from both d.c. and a.c. and has no
wire mesh anode in a visible position
to obscure the view of the numerals.

Television cathode-ray tubes with
110° deflection angles are now well-
established on the market A new
addition to the types already avail-
able (from Mullard and Siemens
Edison Swan) is the 17inch C17AA
from Brimar. It has electrostatic
focusing and operates with a final
anode voltage of 16kV.

As ion trap magnets are not used
in these tubes other. means have to
be provided to adjust the alignment
of the beam emerging from the
electron gun. This is provided for by
wire-ring magnets produced by
Eclipse (James Neill), which are
magnetized across a diameter and
fitted round the tube neck. Known
as “steering magnets,” strengths of
the order of 10 to 30 oersteds are
used.

Manufacturers*: Ferranti (CC IT
T MO (CC. IT, M, PC. R, T); Muilard
(CC, 1T, PC, R, T); Siemens Edison
Swan (CC, IT, PC R, T), S.T.C. (CC, IT,
M, R, T).

*Abbreviations: CC, cold-cathode; IT, in-
dustrial and (ransmmm ; M, microwave;

PC, photocells; R, receiving; T, cathode-ray
tubes.

Semiconductors:—The v.h.f. tran-
sistor is now very much a reality. As
an example. some of the micro alloy
diffused types available from Semi-
conductors will give useful gains at
frequencies up to 200Mc/s. Mullard
have introduced a new series of r.f.
transistors made by the alloy diffu-
sion technique, and the first of these,
the OC170, has an average cut-off
frequency of 70Mc/s and a current
gain of 80. The maximum collector
dissipation is 60mW. Newmarket
Transistors have developed an alloy-
junction drift transistor, the V15/
20R, with a maximum cut-off fre-
quency of 75Mc/s.

The above are all germanium tran-
sistors.  Silicon types, with their
ability to work at temperatures up to
about 150°C, are now being pro-
duced in appreciable quantities,
mainly for switching applications.
Texas Instruments showed an exten-
sive range of grown-junction n-p-n
types, including an hf. tetrode,
35004, capable of giving a power
gain of 20dB at 70Mc/s. Silicon
alloy-junction transistors for switch-
ing applications have been introduced
by both Semiconductors and S.T.C.
As an example of performance, the
rise time obtainable with the SA496

made by Semiconductors is 80 milli-
microseconds A range of p-n-p
junction silicon transistors was shown
by the Brush Crystal Company.
These types, OC430 to OC470, have
total power dissipations of 330mW
and are intended for use in d.c. am-
plifiers, class-B output stages and
switching circuits.

An interesting experiment in tack-
ling the problem of variations in
characteristics between transistors of
the same type number has been
started by Mullard. They are intro-
ducing packages of specially selected
and tested transistors which give
guaranteed minimum overall gain
figures when used in suitable circuits.

Newmarket power
transistors.

transistor and r.f.

An af. package contains a matched
pair of OC78 output transistors and
an OC78D driver. This is to give an
audio output of 500-600mW with a
maximum input requirement of
30#A. An r.f. package contains three
0C44/0C45 transistors (for oscilla-
tor/mixer, 1st and 2nd i.fs), guaran-
teeing a minimum overall gain of
74dB. In general, better gain figures
are said to be achieved than the
averages obtained with randomly
chosen transistors.

Power handling capacities of tran-
sistors continue to be developed. A
notable example on show was the
Texas Instruments power transistor
2N458, which has maximum collector
ratings of 80 volts and 5 amps. New-
market have introduced a range of
power types (in experimental produc-
tion) with a junction geometry of a
special kind which gives higher emit-
ter efficiency and current gain than
is normally obtainable at high cur-
rents (here up to 6 amps). A new
Mullard type, OC27, intended for
the output stages of car radios, will
give an output of 4W in class-A out-
put stages operating from 7- or 14-
volt supplies.

In the rectifier field, S.T.C. were
showing a new range of selenium
h.t. rectifiers which correspond with
their well-known RM series but have
somewhat smaller radial dimensions.
Texas Instruments have extended the
range of their Zener voltage refer-
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ence diodes to cover Zener voltages
up to 91 volts. The maximum power
dissipation of these types is 8 watts.
Manufacturers*: Brush (D, TR): Ferranti
(D, TR); M-O (D, TR); Mullard (D, TR,
Tl-i); Newmarket (TR); Sauord (D, MR);
Semiconductors (TR); S.emens Edison
Swan (D, TR); S.T.C. (D, MR, TR, TH);
Texas (D, TR); West.nghouse (b. MR).

*Abbreviations: D, diodes; MR, metal rec-
tifiers; TH, thermistors; TR, transistors.

Materials:—A modification of the
transfer moulding process is used by
Insulating Components and Mater-
ials and Anglo-American Vulcanized
Fibre to produce transformer bobbins
for high-temperature operation. The
material used is an epoxy-resin and
glass-fibre mixture and bobbin walls
as thin as 0.015in can be achieved.

Swift Levick had on show a high-
saturation magnetically soft material
for use as pole-pieces where - very
concentrated fields are required.
Called Vaco-Iron, it is a mixture of
cobalt, iron and a small quantity of
vanadium; but, in spite of the
vanadium content, it can be machined
easily and with high accuracy. The
saturation flux is about 257% higher
than ordinary mild magnet steel.

Strictly speaking, Magloy (Plessey)
is not a new magnetic material, but
the result of a process. Normally
when a magnet of, say, Alnico, is
required it is cut into sections such
that they conform to the shape of a
leakage field about the poles of another
magnet. The sections are then allowed
to cool through the Curie point in
the leakage field; then they are joined
to make a magnet of complex shape.
In the Magloy process a shaped field,
produced by an arrangement of con-
ductors, is used instead of a leakage
field, so far more complex shapes
can be produced in one piece. Also,
Magloy magnets can be covered with
aluminium jackets which serve two
purposes—they prevent the approach
of other magnetic assemblies to the
point where the Magloy magnets
sustain damage, and they provide a
convenient mounting arrangement.
Manufacturers: — Insulating Materals:
Anglo-American Vulcanized Fibre, Bake-
lite, Geo. Bray. CIBA, H. Clarke, Creators,
Enanlon, Formica, Hellerman. Henry and
Thomas, I.C.I., Insulating Components
and Materials, Jobling, K.L.G, Langley
London, Long and Hambly, Mansol. Mica
and Micanite, M!icante and Insulators,
Minnesota, Mycalex T.I.M.. Plessey,
Siemens Edison Swan, Standard Insulator,
Steatite, Symons, Telegraph Construction,

.C.C. ermoplastics, ufnol, Wandle-
side, Vflayne Kerr.

Magnetic Material:  Darwins,
Mullard, Murex, James Neill,
Salford, Swift Levick, Whiteley.

Marrison,
Plessey,

Audio Equipment:—The automatic
trip mechanism in a record player
can often be damaged if the pickup
arm is moved too far away from the
record. The possibility of such
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damage is, however, prevented by
using a cam action for this trip in
< new range of E.M.I. 4-speed record
players. A finger-tip speed-change
control is provided by using a larger
knob than usual and placing its edge

vertical and partially protruding
through the base plate, instead of, as
is more usual, horizontally above the
base plate.

New tape decks were shown by
Collaro and B.S.R., this being the
first tape deck, as distinct from other
audio equipment, that B.S.R. have
made. The B.S.R. Monardeck T.D 1.
is a single-speed (3iin/sec) device
powered by a single motor. The
record/replay head gap length is 2 x
107"in. The new Collaro-deck uses
a single pair of heads (unlike their
other model). Three speeds are pro-
vided (14, 34 and 74in/sec) and three
motors are used.

In a new twin loudspeaker for rela-
tively low-level public address pur-
poses introduced by Rola Celestion
two re-entrant horns placed back-to-
back each load a corresponding loud-
speaker cone. The two voice coils
are placed at opposite sides of the
same magnetic gap so that only a
single magnet is needed. A slot along
the bortom of each horn gives some
downward sound radiation in addi-
tion to that to two sides from the
horn  mouths. The frequency
response is from 375 to 8000c/s and
the power-handling capacity 3 watts.

The problems of inhibiting cone
break up and relieving stresses at the
corners in rectangular *slot ” speak-
ers have been tackled by Rola Celes-
tion in their ¥ by 23in C28 model by
means of two long strengthening
protrubzrances in the cone covering
most of the cone length on either
side of the voice coil, and by making
the rolls in the surround larger at
the corners and across the breadth
than along the length.

Several items shown also at the
London Audio Fair are discussed in
our review of that exhibition.
Manufacturers: — Loudspeakers: — Richard
Allan: Electro-Acous*’c Induvstries: F M L.:
Goodmans: Plessey. Reproducers and Am-
lifiers; Rola Celestion; Truvox: Wh.teley

lectrical

Magner’c Tape;:—E.M.1.; Minnesota Min-
ing and Manufacturing.

waany americanradiahistory. com

Above: Rola Celestion twin
re-entrant loudspeaker.

Left : B.S.R. T.D.! tape deck.

Pickups and Microphones:—Ardente;
B.S.R.; Collaro; Cosmocord; Electronic Re-
producers (Components); Fortiphone; Gar-
rard; Goldring; Lustraphone, $.T.C.; Tech-
nical Ceramics; Vitavox; Walter; Vbhiteley
Electrical

Tape Recorders:—B.S.R.; Collaro; E.M.L.;
Multimusic; Truvox; Walter; Wright and
Weaire,

Turniables:—B.S.R.; Collaro; E.M.L.; Gar-
rard; Goldring; Staar.

Test and Measuring Equipment:—
In the Wayne-Kerr LTI100 the
resistance of a thermistor in a glass
probe is measured using a Wheat-
stone bridge powered by a U2 bat-
tery. The thermistor resistance
varies non-linearly with temperature.
This normally results in a non-
linear scale, but this is avoided in the
Wavne-Kerr LT100 with the aid of
compensating non-linear resistances
in the form of Zener diodes. Tem-
peratures from 0 to 100°C can be
measured and leads to the probe up
to 1000 fi long are available.

Two new multi-range meters were
shown by Tavlor. In the pocket-size
127A the maximum sensitivity is
20,000Q/V on the d.c. ranges, and
resistances up to 20MQ can be
measured (up to 200kQ) centre scale).
A centre-pole meter with a f.s.d. of
40uA is used. In the Taylor 100A
an 8«A f.s.d. centre-pole movement
gives a maximum sensitivity on the
d.c. ranges of 100,0002/V. All the
d.c. and ac. range scales are coin-
cident except for the most sensitive
ac. range (10V fs.d.). Another
useful facility on this meter is a push-
button for reversing the polarity.

A new a.m. signal generator cover-
ing frequencies from 2Mc/s to 225
Mc/s was shown by Avo (Type 378).
The spurious f.m. is claimed to be
particularly low on this instrument.
This is achieved by means of a cir-
cuit in which non-linear crystal
diodes are used to ensure that the
a.m. occurs at a constant impedance.

Monufacturers:—Avo; British Phys‘cal
Laboratories: Dawe: Labgear; Lion Elec-
tron'c Developments: Measuring Instru-

ments (Pullin): Siemens Edison Swan; Tay-
lor; Wayne Kerr.

WIRELESS WORLD, MaAy 1959
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“Yariable-.” Magnetic Amplifier

System of Controlling Gain Giving a Versatile Circuit

By C. C. WHITEHEAD

MAGNETIC amplifiers at the present time
are undergoing developments comparable with
those of semiconductor amplifiers and the valve
amplifiers of two or three decades ago. Each type
of amplifier (valve, semiconductor or magnetic)
has its advocates, who press for its application over
as wide a field as possible. In truth these alter-
native forms of amplifier are, in various fields of
application, both competitive and complementary.

Broadly speaking the magnetic amplifier scores
over its rivals when the following conditions have
to be met:—

. Mechanical robustness.
from maintenance troubles.

2. The ability to deal with large power in rela-
tively small space.

3. The ability (given suitable design) to work
under very unfavourable environmental conditions,
e.g., wide variations of ambient temperature and
pressure, dust, dirt, moisture, etc.

4. High overload capacity. In comparison with
valve or semiconductor amplifiers of similar rating
it has relatively enormous overload capacity.

5. It is capable of developing full gain with
very low input impedance—especially useful in
d.c. amplifier applications.

The magnetic amplifier is not, however, the most
desirable choice when: (a) an extremely high input
impedance is needed; (b) an extremely fast response
(rise-time on a step-function input) is required.

The simplest form of magnetic amplifier is shown
in Fig. 1, where L, is an iron-cored choke in which
air-gaps have been reduced to the absolute minimum
and the core material has a closed circuit, of, as far
as possible, uniform cross-section throughout normal
to the magnetic flux. These features ensure that
the core is relatively easily and fully saturated.
The special oblique line symbol indicates this type
of core. An additional winding is for convenience
provided to carry the control current (d.c.) to satu-
rate the core. Specially developed magnetic alloys
(such as HCR, Deltamax, Orthonol, in which the
optimum combination of permeability and satura-

It is relatively free

Fig. I Simplest form of
magnetic amplifier.
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tion flux density have been achieved) enhance the
performance.

The degree of saturation of the choke is dependent
upon both the a.c. supply voltage and the d..
control current. If the supply voltage (Vy) is
constant, and the impedance of Lg is decreased due
to saturation by the control current (Ip) ampere-
turns, the voltage across the choke (V) decreases
owing to the voltage drop in the load impedance
(Z). So consequently does the degree of satura-
tion of the core, necessitating a larger value of control
current to obtain a given degree of saturation.

I, |
- Cmg/

== /A
(H% . /4 3l
2L ' s ~ Vg

Fig. 2 Magnetic amp-

lifier with inductor
split into two equal
sections.

The current-gain of this amplifier (see Appendix)
is defined as
Change of load current dI,
dI,

Change of control current
The self-limiting action just described is quite
analogous to that of the valve cathode follower.
There is a high degree of inherent negative current
feedback, with the resuit that control ampere-turns
(Nclg, see Appendix) and load ampere-turns
(N,I., see Appendix) are always equal, a univeral
characteristic of basic non-feedback magnetic ampli-
fiers. The power-gain of the amplifier (see Appendix)
2

dI R,

IR, where R, and R, are
the load and control circuit resistances respectively.
Modest power gains of the order of 10 to 20 (20
to 26 dB) are commonly attained. That is to say,
the current gain is usually in the region of /10
to 1/20.

This simple amplifier has other disadvantages
besides that of relatively low gain. A considerable
voltage at the supply frequeacy is induced in the
control winding. If we make No>N, in order to
enhance the current gain (which, as in the case of a
transformer, is simply Ng/N,) the induced voltage
into the control winding may be very high indeed,
and especially so since, owing to saturation, the load-
cutrent waveform is non-sinusoidal. - The power fed
back into the control circuit is abstracted.from that
delivered to the load, and if the source of control

is easily seen to be
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of the supply, has produced

Fig. 3 Form of con- z
struction of the am- t
plifier in Fig. 2.

a pulsating d.c. current (I,
see Appendix) flowing in the
closed loop around the load
windings as shown, tending
to saturate the cores, and so
producing a high value of
I, at I;=0. This feedback
current is seen to be strictly

proportional to the load
~V¢ current, so that over the
region of the right-hand

branch of the characteristic,
where the control and feed-
back currents are acting in
the same sense in the indivi-
dual cores in the appropriate
half-cycles, the slope of
the I,/I; characteristic (and
therefore the current gain) is
greatly increased. Over the
region of the left-hand
branch_ where I; and I,, are
acting in opposition, the slope

current has a low impedance, the control winding
acts as a short circuited turn, rendering the device
inoperative. Consequently in cases where this form
of amplifier is used, a choke (L) is included in the
control circuit to block the induced current. This
makes the device practicable, but the resistance of
L in the control circuit further reduces the available
power gain.

Consequently the next step in development was to
split the choke into two equal sections, each carrying
also half of the control winding. The sense of the
windings (conventionally indicated by a dot showing
the start of a winding, all windings being assumed to
be wound in the same direction) is so arranged that
the induced voltages in each half of the control
winding are in opposition. Qur amplifier can then
take the form of Fig. 2. This is usually constructed
as shown in Fig. 3, with a single control winding
embracing both cores, the direction of the funda-
mental supply frequency flux in the two cores being
in opposition in relation to the control winding.
The Output (I,)/Control (I.) characteristic of this
device (usually termed a transductor, see Appendix)
takes the form of Fig. 4.

This arrangement allows us to do a trick in the
way of providing positive feedback to offset the
inherent negative feedback discussed above. If we
instal a pair of rectifiers, as shown in Fig. 5(a), we
get the characteristic as shown in Fig. 5(b). A
transformer or transductor requires a certain value
of current drawn from the supply to maintain the
flux, and this results in a minimum wvalue of load
current, shown in Figs. 4 and 5(b) as I,. This is
usually (in a good design) less than 5%, of the average
load current.

In the amplifier without feedback this value of
load current (I;) flows when the control current
(Io) is zero, and the two branches of the characteris-
tic are symmetrical about I,=0.

Fig. 5(b) presents a very different picture. Here
I, at I;=0 has risen to a high value, and I, has
been displaced to the region of negative (reversed)
I.. What has happened s that I, (a.c.), flowing
through each rectifier on aliernate half-cycles
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of the characteristic is corres-
pondingly reduced.

In order to make use of this increased gain, another
winding (the so-called bias winding) is for con-
venience provided, in order to set the working point,
where [,=0, at a convenient part of the characteris-
tic.

In passing, the curious resemblance between the
characteristic of Fig. 5(b) and that of the I,/V
curve of a triode valve will be noted, and, in fact,
with a high degree of feedback such as is usually
attained in an amplifier of this type, it is possible
to operate the amplifier in modes analogous with
the Class A, Class B or Class C of the valve amplifier.
In Fig. 5(a) the analogue of Class A operation is
shown, where 1, ,.,=31, 4z

Consider now Fig. 6. If N;,=N; we have at all
times that I, =1, dI /dI;=1 and the slope of the
characteristic is 45°=0, when there is no feedback
(i.e. when the rectifiers are omitted or are inopera-
tive). With feedback (i.e. the rectifiers are operative)
the right-hand branch of the characteristic subtends
an angle 6, and the left-hand branch subtends an

AN

Fig. 4 The output-currenticontrol-current characteristics
of the amplifier in Figs. 2 and 3.

WIRELESS WORLD, May 1959
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angle 6, with the abscissa. If
we assume a “feedback factor”

due to the rectifiers, which
factor wewill call 8, we find that I¢

01= tan"

—8 It

L =3

d 8, = tan? —
and % 1+8

WORKING

Ol POINT I

which define the increase and

(tLass A)

reduction of slope respectively.
Bearing in mind that normally
we use only the right-hand
branch of the characteristic,
the relationship between the
current gain of the amplifier
without feedback (A,) and
with feedback (A”) is simply

[T

and the change in current gain
due to the action of the recti-
fiersis 1/(1 — B). Inaccordance
with convention this change
in gain may be expressed in
“decibel” terms as 10 log,,
A’JA, or 10 log,, 1/(1—B).
1t generally happens that in usual designs 8 seldom
lies outside the limits 0.94 and 0.99. Therefore
we can tabulate the change in gain due to the use
of the rectifiers as follows:—

C))

A’lA, dB
0.94 16.7 12.25
0.95 20.0 13.0
0.96 25.0 14.0
0.97 333 15.25
0.98 50.0 17.0
0.99 100.0 20.0

As a simple numericai example, let us assume a
transductor assembly with a normal power gain
(without rectifiers) of 20. This means a current
gain of /20 or 4.45. If we now install rectifiers
giving a feedback factor of say 95% (0.95), we
cause two things to happen:—

1. We cause I, (which we have neglected in the
immediate discussion above) at I, = 0 to increase
to 20 1.

2. We cause the current gain to change from 4.45
(6.5 dB) to 89 (19.5 dB), a change of 13 dB.

If we can arrange to control, continuously, the
effectiveness of the rectifiers, we have a means of
controlling the inherent gain of the amplifier from
A, to A’, which range of control is dependent
basically upon the value of B, as tabulated above.
This can conveniently be done as indicated in Fig.
7, where Z’; is a variable impedance (or resistance)
shunting the rectifiers. Owing to the fact that it is
not usually convenient to make Z; large in com-
parison with the reverse resistance of the rectifiers,
the full range of control of gain indicated in the
table is not attained, but something pretty close
to it (generally within 1 dB) can be realized.

The writer has succumbed to the temptation to
call this device a “ variable-n ** amplifier for the

WIRELESS WORLD, May 1959

1
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|
|
|
|
|
!
|
0

Ie
(b)

Fig. 5 (a) Magnetic amplifier with rectifiers to give positive feedback, and (b) the
characteristic obtained.

following reasons. The * variable-u » vyalve is

made by using a grid structure of variable pitch.
As the static bias on this grid is increased in the
negative sense, the fine-pitch (high-x) portion of
the grid, by shutting ofl the anode current from the
underlying portion of the cathode, becomes ineffective,
whilst the coarse-pitch (low-x) poruon of the grid
remains effective. Notice that two things are hap-
pening here:—

1. There is a change in u, defined as dV,/dV
(1, constant), due to the change from a grid o?
high « to one of low .

2. There is a change in the mutual conductance
(g,), defined as dl,/dV, (V, constant), due to the
reduction in effective cathode area. .

Which of these two cffects is the more important

/Il = |'_|_B’ Iy ([c=o)

6. = tan~! '-_'—/3

Fig. 6 Comparison of amplifies characteristics with feed-
back (full line) and without feedback (broken line).:
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~ Vg

Fig. 7 Method of controlling the effectiveness of the recti-
“fiers to get variable gain.

: e ) J
DL SIGNAL £
|NPUT; W=7 l
E————FI5
L 7 il
| o Slii MEAN
= { 3 LEVEL ~Vg
!
Re £ ca
< Ry b 2
$—
x T

Fig. 8 Ad.c. amplifier, with control of gain and mean level
af output.

depends upon whether, corresponding with 1 and
2 above,

1. Z, (the load impedance) is much higher in
value than the valve internal resistance (R,) and
the valve is operating as a constant-voltage generator.

2. Z_ is much lower in value than R,, and the
valve is operating as a constant-current generator.

Since practically all variable-u valves are tetrodes
or pentodes, operating under condition 2, the change
in mutual conductance is the more important effect
by far. The term “ variable p” is theretore (as
other writers have pointed out) a misnomer, but
sticks by reason of custom and convenience.
“ Variable-mutual-conductance,”  variable-g,, ” or
“ variable-perveance ” (American) do not trip off
the tongue so easily. “ Variable p” valves have
the following characteristics—

dl,/dV = kV,ifZ << R,
In the magnetic amplifier under discussion,
dl,/dZ, = kZ;if Z, << Z,
where Z, is the internal impedance of the amplifier.
This establishes an analogy. The validity of the
term ““ variable 1> as generally understood falls
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} [«———MAX. GAIN -
CHARACTERISTIC

I

L. MIN. GAIN
~CHARACTERISTIC

= —l |
I

IBEIC

O<—Ig MIN. GAIN +
Ig MAX.GAIN

Fig. 9 Biasing point can be fixed for both high- and low-
gain characteristics or varied to obtain greater signal
handling capacity at low gain.

down in both cases if Z, >> R, or Z, and is
only truly applicable in the classical sense in the
case of the valve amplifier if Z, > > R,, a condition
which rarely obtains in practice.

The amplifier of Fig. 7 has another interesting
attribute. It may be controlled by means of Z’,
alone. As Fig. 6 shows, if bias and control windings
are omitted, variation of Z’; causes I, to vary be-
tween the limits I, and (1/1-8)I,. No source of
control current is needed. The amplifier in effect
provides its own control current. This is some-
times very convenient. In the conditions of either
maximum or minimum output (or gain, when Z’;
is used as a gain control) the amount of power dis-
sipated in Z’; is negligible, and is never greater
than the amount of power dissipated in a control
winding having the same resistance and number
of turns as the control windings in series, for any
given level of output power. The writer, for want
of a’better name, has dubbed this an  impedance-
controlled amplifier.”” He will be grateful if any
reader can think of a better term.

Fig. 7 also indicates an amplifier with a normal
control winding and a bias winding, Z’, then being
used to control the gain, in “ variable-p ” fashion.
This can be done over a number of stages by the
use of ganged variable resistances for the Z’(s.

Fig. 8 shows an amplifier—a ““ d.c.” amplifier
in which the mean output level is set by means of
the current in a bias winding, whilst the gain is
controlled in the way already described. * Com-
plementary > rectifiers are used to obtain a d.c.
output.

There is one interesting difference between the
magnetic amplifier and its valve counterpart, a
ditfcrence in favour of the former. In the variable-n
valve amplifier the “ undistorted ” signal-handling
capacity of the ampufier 1s reduced at low values
of controlied gain. This is otten inconvenient,
since low values of gain are often required with
large signals, and vice versa. In the case of the
“ variable ¢ » magnetic amplifier the signal-handling
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capacity is restricted with increase of gain and
vice versa. In the case of the valve amplifier, nothing
can be done about this restriction in signal-handling
capacity, since both the signal .and the bias are
operating upon the same electrode. In the magnetic
amplifier separate * electrodes” (windings) are
used, and it is possible, as Fig. 9 shows, either to
work with a constant bias current, giving the same
signal-handling capacity at both high and low
gain, or to vary the bias in accordance with the
input signal, by means of a circuit such as that
shown in Fig. 10, in order to obtain greater signal-
handling capacity at low gain setting. In this figure,
an auxiliary bias winding is supplied with current
derived from the load voltage, and acting in opposi-
tion to the normal bias current, reducing the effective
bias as the gain is increased. This could of course
also be done by means of the manually-controlled
scheme of Fig. 11, which will usually be preferred.

One very useful feature of the d.c.-controlled
magnetic amplifier is tha: any number of control
windings of similar or differing current-gain values
may be used, up to the limit that it is physically
possible to install, and that there is no interaction
between them. They may of course be connected
to signal sources at widely different mean potentials,
floating or earthed. Consequently such an amplifier
is a useful computer component for algebraic
addition, since

I, = I, + (&I, + k, I, + ks I4....etc))
where k,, k, etc. are the current-gain factors of the
control windings, and I, I, etc. the corresponding
control currents. If in addizion we have the “variable-
p”’ feature we have

I, =KJ,+ kI, + kg Iy + k3 I,....etc)
where K is the controlled * variable-p” gain,
multiplying a number of algebraically added quan-
tities by a common factor. * Circuitwise,” as the
Americans say, 1, can be eliminated in the output,
one obvious method being by using a push-pull
stage. This use of the amplifier is indicated in Fig. 12.

Finally, in Fig. 13, the results of an experiment
upon a stage in which no attempt had been made to

it |

e —
=

e/

~ Vg

LOSET
AUTOMATIC o
BIAS CHANGE Re

M

Fig. 10 Amplifier with auxilicry bias winding to give auto-
matic bias setting with varying gain.
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optimise the performance in any way, are shown.,
The various quantities are in linear units. Several
interesting things appear. The current gain and
power gain are roughly linear over the full range of
R’.. The voltage-gain behaves in a peculiar manner,
being linear over the first 5%, of R’c and constant
over the upper 50%. The load resistance was of the
optimum value, which for optimum efficiency is,
as in the case of a triode valve, equal to Vg/I ez
There is, it will be noted in this case, a classical
“ variable-p  action over a small portion of the
characteristic, but this is not of much practical
importance since it amounts only to some 6 dB in
range, whilst the whole of the variable-gain region
amounts to roughly 14 dB.

The range of variable current gain obtainable with
this type of amplifier per stage (about 20 dB as a
maximum) does not seem impressive when com-
pared with the 25-30 dB change obtainable with the
variable-u valve amplifier, but it is fully adequate for
the great majority of applications. Most amplifiers

le, [ .
e ) A
o’(l”° 7
A
o IB7 S
2 Iy
-
S ~ =2 Pty
2 VAR ;
ilile e
SIS (O Y S|

i
Fig. |11 Ganged manual controf of bias and gain.

I =K(Ig+k Iptko TgtkyIc) ng l I

Fig. 12 Magnetic ampiifier used as a multiplier or an adder.
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Fig. 13 Characteristics of the amplifier on the right with different settings of the gain control R'¢. Iy = load current, ¥V, =
load voltage, PL = load power, |A|, = current gain, |A|, = voltage gain, |A{, = power gain.

of this type, if properly designed, will be working
with a 8 of about 96%, which after allowing for
the limitation in range of Z’, will give a variable-
gain (current) range of about 13-14 dB per stage. The
numerical example given earlier corresponds closely

with the results obtained with an experimental
amplifier built by the writer.

To conclude, the writer would like to acknow-
ledge his indebtedness to his colleagues for technical
assistance and constructive criticism.

APPENDIX
Nomenclature, explanations and definirions

Ni: number of turns in series in the load circuit
winding(s).

N¢: number of turns in series in the control circuit
winding(s).

I.: current (average a.c., or if rectified, d.c.) flowing
in the load circuit.

I¢: current (d.c.) flowing in the control circuit.

I: current (d.c.) flowing in the bias winding. (N,
the number of turns in series in the bias winding, is not
mentioned in the text, as it is not necessary for purposes
of explanation.)

L, Zy: resistance, impedance in the load circuit,
exclusive of the resistance or impedance of the load
windings of the transductor.

Rg: resistance in the control circuit, exclusive of the
resistance of the control windings of the transductor.

‘cs Z’ct value of the gain-control resistance or
impedance.

Ls: effective series inductance of the transductor in
the load circuit.

L¢: choke inductance used in control circuit of single-
core magnetic amplifier stage.

B: the ““ feedback factor  due to the use of rectifiers.
(In practice, generally lies within the limits 94-99v,.)
I,,;: mean value of (pulsating d.c.) current flowing in
series with the load windings and * feedback * rectifers.

Current-gain: by definition, dI./dI¢, and by anatogy
with customary (though incorrect) practice in the case
of the valve amplifier, where the voltage gain is defined

as (in dB terms) 10 10g 1o V ,us/V (s, We define the current-
gain as 10 log,, Ip/Is. This also gives } the power gain,
if Re and Ry, are equal.

change of power in load

change of power in control
current source resistance.
=dI2RL/dI2Rc.

Voltage-gain: by definition dVi/dVe=dI Rp/dI;Rg
and is not used in the text, because the magnetic amplifier
is normally used as a current amplifier.

Ao: the basic current-gain of the amplifier, as above
defined, when 8=0.

A’: the enhanced current-gain of the amplifier, when
rectifiers are used, A’ = Ay/(1 — B)

Vs: the supply voltage (a.c.).

Vs the voltage drop in the load circuit across the
choke or transductor due to the load current.

Vy: voltage across the load, average a.c. or (rectified)
d.c.

Io: the magnetizing current (a.c.) of the transductor or
choke. Defines the minimum load current, unless
special arrangements are made.

Transductor: term used to connote the core-and-wind-
ings assembly used in magnetic amplifiers. It of single-
core type (as Fig. 1 in the text) it would be referred to
as a “ saturable reactor.”

All gains are given in terms of current gain. Rough
indications of power gains are obtained by squaring the
lincar values, or doubling the dB values. The purist
will object (and rightly) that this is only correct if we
assume that input and output impedances are equal,
but for changes in gain the objection does not apply.

Power-gain: by definition
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London Audio Fair

NEW EQUIPMENT FOR SOUND REPRODUCTION

UNFORTUNATELY space does
not permit a description of all the
new products shown. at this year’s
Fair but a selection of those thought
to be of more than usual interest is
given in this review. While the main
emphasis was on stereo, considering
audio equipment generally, the most
obvious changes were in a field pardy
outside stereo, that of tape recording.

Tape Recording and Reproduction.
—The many new tape recorders
shown included two by Trix, 2 com-
pany whose products have previously
been in other fields of audio. The
“Everest” is a two-speed (33 and
74 in/sec) model with a specified fre-
quency range of 30-12,000c/s +3dB
at 73 in/sec and a signal/noise ratio
of 50dB. The “Companion” is a
single speed (32 in/sec) portable,
weighing only 21lb  which in-
corporates the recently introduced
BSR. “ Monardeck” tape mech-
anism.

In the Tandberg Model 5 shown
by the Harting-Tandberg group the
track width has been reduced suffici-
ently to accommodate four instead of
the usual two tracks on normal width
tape. This model can reproduce tapes
in which the four tracks are divided
into two staggered stereophonic pairs;
alternatively, erasure, recording and
replay of the tracks one at a time is
possible.

A considerably lower crosstalk
figure is required for satisfactory
recording and reproduction of
independent rather than stereo sig-
nals, since the difference between the

levels of the wanted and unwanted
signals is likely to be greater with
independent signals, and the un-
wanted signal tends to be more notice-
able when it is quite different from
the wanted signal. A sufficiently low
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crosstalk figure in the region of
—50dB or better is claimed for the
Tandberg stereo Model 5 for four
tracks, and for two-track stereo
models shown by Reflectograph
(Model 570) and Grundig (TK55).

The reproducing head magnetic
gap length is now very frequently
made as short as about 107'in so as
to reduce the speed required to give
a high-frequency response up to the
region of the highest audible fre-
quencies from 74 to 33 in/sec. Un-
less care is taken in the design of the
tape transport mechanism, wow and
flutter are now likely to be the factors
limiting quality when halving the
speed from 7} to 33in/sec. How-
ever, several of the new recorders
claim acceptable total wow and flutter
figures of about 0.25% at 3iin/sec.

A speed as slow at {8in/sec is pro-
vided on the new Stuzzi “Tri-
corder”. At 13in/sec, the next
higher of the three speeds available,
the response is stated to be 3dB down
only at 8kc/s and the wow and flutter
only 0.3% rm.s. Up to 5i-in dia-
meter reels can be handled and space
for an extra head and amplifier is pro-
vided. For office use, stethoscope type
headphones for taking dictation from
the recorder and an adaptor for re-
cording telephone conversations are
available. Remote control facilities
are also provided.

Independent level adjustment and
mixing facilities for two or more

.

Above: Reflectograph
stereo recorder with the
two halves of the lid con-
taining the monitor loud-
speakers detached.

Right: Tandberg Model 5 four-track
reproducer with add-on unit for stereo

recording on the left.
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channels are now fairly often incor-
porated into tape recorders. The use
of d.c. to heat the filaments of valves
amplifying low-level signals, so as to
reduce the hum level, was also noted
in several cases. No pressure pads
are used in a number of the newer
models (notably throughout the Tele-
funken range)} and one possible
source of head wear is thus avoided.

Tape tension is made more con-
stant in the Telefunken M85 series
by using a spring-loaded finger on
which the tape bears. As the angle
formed by the tape at the finger alters
with the amount of tape on the reel,
the component along the tape of the
force due to the spring alters so as «
reduce changes in the tape tension.

American Ampex professional tape
recorders, including their tape dupli-
cator series 5-3200C for copying
32in/sec or 7}in/sec master tapes at
a speed of 30 or 60in/sec, are now
available in this country from Rank
Cintel.

Special features of a small studio
recorder shown by Telefunken (M23)
include 4-charnel mixing facilities, a
recording level meter calibrated in
dB, and alternative type of plug-in
head assembly which can be located
accurately enough to avoid the need
for addit'onal azimuth adjustment. A
smooth fade-in on pre-existing re-
cordings is automatically obtained by
bringing the tape gradually into con-
tact with the erase and recording
heads.

Reflectograph were brave enough
to demonstrate stereo recording as
well as subsequent reproduction. Two
ribbon microphones, spaced about
three feet apart and angled slightly
outwards and downwards, were
placed about a foot above an
accordionist who moved about in

225

Licton .
v



www.americanradiohistory.com

front of the microphones while play-
ing. The sizé of the room was oaly
about 10ft by 12ft, but the experi-
ment was completely successful,

Two transistorized recorders were
seen. One of these, the Stuzzi Mag-
nette, has already been described in
Wireless World (June 1938, p. 276).
The other is the Fi-Cord whose size
is only 93in x 5in x 23in and which
weighs only 43lb  This recorder is
unusual in that the ratio of the two
available speeds of 74 and 1Zin/sec is
four rather than the almost universal
two to one. Four special miniature
2-V accumulators are used, and a
charger is supplied. A high-fre-
quency transistor oscillator supplies
the erase and bias voltages and also
the h.t. for the valve level indicator.

Tape of half the standard thickness
giving double the playing time of
standard tape for the same reel size or
33}% more playing time than long-
playing tape of two thirds of the
standard thickness, was inrroduced
by E.M.I., B.AS.F., M.S.S. and
M.M.M. (Scotch Boy). A p.v.c. base
chemically similar to that generally
used for standard thickness tape was
used by B.AS.F., whereas M.S.S.
and M.M.M. (Scotch Boy) used a
polyester base.

Pickups.—An unusual mechanical
arrangement seen in the Go'dring
700 variable-reluctance stereo pickup
uses a cantilever pivoted about its
middle rather than one end. This
enables the two sets of magnetic gaps
to be placed one at each end of the
cantilever rather than both at one
end. By thus separating the gaps
crosstalk problems are reduced. The
lateral and vertical compliances are
both 4 x 10~°cm/dyne and the effec-
tive mass at the stylus tip is 8mgm.

In the Connoisseur crystal stereo
pickup, by using two very small
(0.25in x 0.06in x 0.025in) ceramic
crystals and partially de-coupling
the crystal assembly from the
stylus in the usual way by means
of a rizid cantilever, the “effective
stylus tip mass has been reduced suffi-
cient.y to ra.se the resonance between
this mass and the record groove wall
compliance up to about 18kc/s.

An effective stylus tip mass of only
0.6mgm has been achieved in a new
Cosmoczord mono crystal cartr.dge.
An unusual feature of this cartridge
is that the compliance of 12 x 10-*
cm/dyne is provided in the cantilever
itself which is not rigid This cart-
ridge was mounted in a specially
balanced arm whose static side thrust
and vertical frictional forces are
equivalent to only 0.02 and 0.05gm
respectively The arm is little
affected by external vibrations.
The design of the pickup has already
been described in Wireless World
(April issue, p. 182) and the design of
the arm will be described in a forth-
coming issue.

modification of Cecil Watts’
“Dust Bug” which can be clipped
on to most pickup arms and which is
recommended for use with record
changers was shown by Cosmocord.
A downward-bear'ng spring counter-
acts the weight of the “ Dust Bug?,
whose tracking angle can be adjusted.
The decrease in stylus and record
wear resulting from the removal of
dirt in the grooves more than com-
pensates for any harmful effects due
to an increase in the side thrust
causcd by friction berween the “ Dust
Bug ” and the record.

Radio  Tuners.—An  impressive
specification is quoted for the Avan-

Top (left) ond bottom (right) views of the Fi-Cord tronsistorized tape recorder

in a speciol transparent cover.
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tic combined v.h.f./f.m. and medium
wave a.m. tuner type BM612. For
f.m. reception two i.f, stages and two
limiters precede the Foster-Seeley
discriminator to give a sensitivity of
2pV for an a.m./f.m. rejection ratio
of 50dB. A.f.c. is provided, and the
extent of this can be varied to avoid
the “capture” by strong stations of
neighbouring weak stations whose
reception may be desired. Inter-
station noise suppression to a vari-
able extent is available with both
a.m. and f.m. reception. The a.m.
selectivity is +4.5kc/s for a 6dB loss
in output.

Pre-amplifiers and Amplifiers.—A
stereo balance control range of up to
about +4dB is now frequently pro-
vided. Such a control can be simply
obtained by connecting the fixed
ends of a single potentiometer at
similar pomnts in each of the two
amplifiers. The connections must
be made where the movable contact
on the potentiometer will be earthed
(so that crosstalk is eliminated) and
also, of course, where the resistances
in the potentiometer can influence
the gain. As the balance control
potentiometer is altered, the gain of
one channel is increased while that
of the other is reduced. If the aver-
age gain is arranged to remain the
same, readjustment of the level con-
trol will probably be unnecessary.

Ganged pairs of switched pre-
cision resistors were used instead
of ganged potentiometers for the
level control in the Rogers HG88 and
Jason J4-4 amplifiers so as to reduce
variations in the balance as the level
is altered.

Very comprehensive facilities for
checking balance are provided in the
Stereosound PP6 amplifier. The
balance between the two amplifiers
and pre-amplifiers can be checked
by feeding 100c/s ripple from the
h.t. before smoothing to both inputs
in parallel. The outputs from the
two amplifiers are sampled at special
tertiary windings on the output
transformer, backed off against each
other, and fed to a valve tuning in-
dicaror. Maximum separation of the
illummated portions of the indicator
shows zero input, and thus correct
balance of the amplifier. The
balance of the whole system, includ-
ing loudspeakers, can be aurally
checked using an internally gener-
ated approximately sawtooth oscilla-
tion. This oscillation also is fed
equally to both inputs in parallel,
and the balance control adjusted
until the metronome-like sound
appears to come from mid-way be-
tween the two loudspeakers.

Two types of channel switching
are frequently offered: the two sig-
nals can be interchanged between
the two reproducing systems and the
phase of one of the two signals can
be reversed.

Although Lowther have shown
low-level transistor amplifying stages
for some time as separate units, such
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Right: Goodmans Trlaxiom
12/20 loudspeaker with
crossover unit mounted on
the magnet.

Wharfedale Coaxial 12
Joudspeaker with tweeter
level control.

stages are only now being incorpor-
ated into complete pre-amplifiers.
Examples were shown by Lowther
and Sound Sales (A-Z). Steep-cut
low-pass filters in which the cut-off
point can be continuously varied
were noticed in the Lowther control
units and Rogers HG88 amplifier.

Mixing units using valves are
already available from several manu-
facturers, and a simple high-impe-
dance resistive unit can now be
supplied by T.S.L.

Those who like to “roll their
own ” will be pleased by the appear-
ance of several stereo amplifier kits
such as those shown in the Audio
Fair by Altobass and Jason, for ex-
ample. For amplifying the signals
from pickups on musical instruments
such as the guitar, the 10-watt
Valencia made by Grampian com-
bines amplifier and loudspeaker in a
single baffle/cabinet with readily
accessible tone controls.

Loudspeakers and Cabinets.—An
interesting system of mounting was
shown by Rogers in their 1284
3-speaker system. The 8-in and 12-
in low-frequency speakers are con-
nected in paraliel and mounted at
the top and bottom respectively of a
calumn chaped cabinet 37in x 15in x
14in. The 12-in speaker faces a
normal circular opening (equal to the
effective cone size) in the bottom of
the cabinet. The 12-in speaker is,
however, spaced 1}in from its open-
ing so that this space forms a reflex
port for the radiation from the rear
of the speakers. The opening in the
bottom of the cabinet is filled with a
layer of foam plastic 3in thick so as
to add resistive loadings to both the
front of the 12-in speaker and the
port. The foam plastic also prevents
all frequencies above about 200¢/s
from being radiated from: the bottom
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Cosmocord low-tracking weight
pickup mounted on its specially

balanced arm.

of the cabinet, thus producing a
crossover effect between the two
bass speakers. The foam plastic
layer furthermore tends to act as a
secondary diaphragm. This arrange-
ment is claimed to result in damping
of both the normal resonances of a
reflex cabinet, and also lowering of
their frequency by a factor of about
1.4 down to about 75¢/s and 35c/s.

The analogue computer for in-
vestigating the effect of various para-
meters (including resistive loading in
var.ous places) on both the steady
and transient response from reflex
loudspeaker cabinets which was des-
cribed in our April issue (p. 162) was
shown by Exco.

Two methods of avoiding cabinet
wall resonances used by Wharfedale
in their new speaker systems are the
inclusion of 2in polystyrene panels
mechanically strengthened on both
sides by a thin skin of plywood in
their PST/8, and the gluing and
battening of ceramic tiles in critical
positions in their W3 and w4
cabinets.

In small cabinets, for an inward
cone excursion the temporary in-
crease in the air pressure inside the
cabinet may be considerable over an
appreciable range of frequencies. 1
this causes the surround to balloon
outwards, not only is the tension
exerted by the surround on the cone
increased and more non-linear dis-
tortion thereby produced, but fur-
thermore, the sound from the
surround will be out of phase with
that from the rest of the cone and
some cancellation will occur. For
this reason a more rigid than normal
surround must be used for speakers
in small cabinets. A single half-
wave corrugation of rubber-treated
resin-impregnated fabric forms the
surround for the Wharfedale
WLS/12 which has been specially

Moy amaricanradiahictan, cam

Right: Stereosound PP6 amplifier
incorporating visual and audible
methods of checking balcnce.

developed for sole use in their rela-
tively small W2, W3 and W4 reflex
systems.

New coaxial speakers were shown
by Goodmans and Wharfedale. Two
concentric magnetic gaps with com-
pletely separate cones are used in the
Wharfedale Coaxial 12. The angle
of the 2-in diameter inner tweeter is
only about 80 degrees. This tweeter
is fitted with an inner aluminium
dome and the total weight of its
moving parts is only lgm. The
Goodmans Triaxiom 12/20 actually
has three cones. The outer two are
mechanically connected in the usual
way so that at higher frequencies
where the radiation from the large
outer cone falls off because of its
weight the lighter inner cone takes
over and tends to move by itself to
prevent any overall loss in output.
The innermost tweeter magnet and
cone are completely separate. The
cone is loaded by a horn of ellipti-
cal cross-section so that dispersion is
wider in a plane parallel to the
breadth of this ellipse than in a
plane parallel to the length.

A number of modifications have
been made to the well-known
Tannoy dual concentric coaxial loud-
speaker. The useful flux in the gap
for the low-frequency outer cone has
been increased by about 20% by
reducing the overall magnetic reluc-
tance by partially shunting the gap
for the high-frequency inner dia-
phragm at the rear of the magnet.
This shunt is made so thin that it
becomes magnetically saturated. The
field in the high-frequency gap,
which is limited by magnetic satura-
tion at the pole pieces. thus remains
unchanged. The rear of the high-
frequency diaphragm is now damped
by a small cavity with a hole in it
which is filled with acoustically resis-
tive material.
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LETTERS TO THE EDITOR

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

Evaluating Berial Performance

MR. C. F. WHITBREAD’S letter in the April issue
raises two points which could ussfully be further dis-
cussed. These are (a) the extent of the validity of
my approximations, and (b) the practice of feeding a
receiving aerial into a matched load although considera-
tions of noise-factor dictate a mismatch, Matching is,
I believe, standard commercial practice znd mainly
justified by the fact that the bandwidth of many com-
mercial aerials would not be adequate without it,

Bandwidth as defined in my article is a property of
the aerial only and takes no account of what is done
between the aerial terminals and the grid of the first
valve in the receiver, Use of a matched load should
tend to double the bandwidths given by my formula.

Generally speaking I would say that if the bandwidth
given by the formula is less than the required system-
bandwidth one or other of a number of undesirable
consequences tend to follow, such as the nacessity of a
matched load, or the various effects listed in my dis-
cussion of standing wave ratio in the second part of
the article, I have not yet had a chance to check up on
the references, but referring to p. 864 of Terman (“ Radio
Engineers’ Handbook ) Fig. 101 (which is after Schel-
kunoff) confirms my formula over a bandwidth of at
least 25% to within the accuracy to which the curves
can be read. The resistance variation, to which your
correspondent refers, introduces some asymmetry in the
impedance characteristic but is not significant in relation
to the context,

The average characteristic impedance of an aerial

length

(Terman, loc. cit.) is given by 276 log,, -120
radius
and comes to about 550 ohms for a Channel 1 dipole
made from 1-in tubing, so that from my formula,

4 73
B =— X — x 44 = 7.4 Mc/s. Doubling this on
7r 550
the assumption of a matched load gives 14-8 Mc/s
which is not far short of your correspondent’s figure
of 17-25 Mc/s. The impedance plot shows a change
of only +15% in the resistive term over the bandwidth

used in my example,
L. A. MOXON.

Long Distance V.H.F. Reception

I WAS extremely interested in Mr. H. V. Griffith’s
article in your April issue, as I have myself been making
fairly regular observations on sporadic-E propagated
signals in Band I since 1955.

In general my observations have only served to corro-
borate previous evidence concerning the prevalence and
behaviour of sporadic-E propagation, but in view of Mr.
Griffith’s article I would like to make the following
comments, which may be of interest.

Over the path from Europe to Tangier, at distances
of 1,000 to 1,500 miles, sporadic-E propagation is con-
siderably more prevalent than over the paths observed
at Tatsfield. Observations made during 1955/1958 gave
the following results, in terms of days on which signals
were observed: —

1955—July 1st to August 31st .......... 32
1956—~June 10th to September 14th .... 50
1957—May 8th to August 14th .. ... ... 64
September 8th to October 8th .... 5§
1958—April 22nd to June 30th ........ 41
July 22nd to October 8th ........ 24
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Over the months May/August signals were observable
on more than 50% of the days. By far the most pre-
valent, and the strongest, signals came from the various
B.B.C. television transmitters. On some occasions these
signals provided pictures of entertainment quality for a
whole evening. Signals were also observed from Belgium,
Czechoslovakia, France, Germany, Holland, Italy, and
Switzerland. I believe that it has been stated, I think
by Mr. Bennington, that paths of the order of 1,000 to
1,200 miles are the best from the point of view of
sporadic-E propagation. This may account for the pre-
valence of such signals in Tangier, which lies at an ideal
distance from the source of many television transmissions
in Band I.

During 1956 and 1957 I was also in a position to
observe some channels in Band II. These observations
showed that during some periods of sporadic-E activity,
signals of up to nearly 100 Mc/s were being propagated.
Between June 30th and July 14th, 1956, a B.B.C. trans-
mission. on 89.1 Mc/s was heard on three occasions, and
an Italian transmission on 89.9 Mc/s once. During
1957, between May 18th and August 11th, the B.B.C.
on 89.1 Mc/s was heard on 19 occasions, a German
station on the same frequency on four occasions, and an
Itaha_n station on 89.9 Mc/s also on four occasions. In
addition, at a station some 100 miles south of Tangier,
a German f.m. broadcast station caused severe inter-
ference on 93 Mc/s, on July 31st and August Ist.

J. E. le B. TERRY,

Tangier, Morocco. RCA Communications, Inc.

Alternatives to the Wien Bridge

WITH regard to Mr. J. F. Young’s comments in your
April issue, I should like to point out that the reference
in General Radio Experimenter, Vol. 6, November, 1931,
descnbps the use of a Wien Bridge for the measurement
of audio frequency by balancing the bridge network and
not for a resistance-capacitance tuned oscillator.

Resistance-capacitance oscillators appear to date from
1921 when a U.S. Patent 1,442,781 was filed by Nichols
describing a single-stage amplifier giving 180° phase
shift together with a 4-section resistance-capacitance
ladder network. However, the earliest references to the
Wien Bridge and similar circuits as the tuning element
of an oscillator which I was able to locate after an exten-
sive search made some years ago are those given in my
letter published in your ‘April issue.

W. V. RICHINGS,
London, W.5. Dawe Instruments, Ltd.

Printed Circuits

IT is interesting to follow the correspondence with regard
to the disadvantages of printed circuits to the servicing
engineer.

As specialists in the development and manufacture of
printed circuits, we appreciate the need, not only for the
development of new types of processes and applications
for printed circuits but to ensure their advantages and
popularity with manufacturers, users, and that most
important last link in the chain, the man who has to
maintain the apparatus in efficient working order.

For this reason we have introduced as a new develop-
ment (patent pending) the printing on the top (com-
ponent) side of printed panels a mirror image of the
circuit in colour. This means that when the components
are mounted the panel, the main cause of criticism that,
to quote Mr. Kisch in the March issue, “a disjointed
array of resistors and capacitors fixed apparently at ran-
dom and one is unable to see the interconnections,” no
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longer applies and the engineer sees a complete traceable
circuit. Of course, as most components, valve holders,
etc., normally have bare metal or wire ends on the top
side of the panel, it is possible to faul-find with the
normal test ‘equipment on the component side of the

panel.
D. L. PHILLIPS,

Coventry, Mills & Rockleys (Production), Limited.

I HAVE followed the letters re printed circuits with
great interest. I would like to add my views on this
important subject. 1 agree with Mr. Flack only on the
point that printed circuits should not really be so diffi-
cult to service as claimed. We have surmounted many
obstacles in the past, we remember amongst others the
chassis without an inspection flap at the bottom of the
cabinet which was separate to the tube, and could not
be tested outside its cabiet without either extending the
leads or having a special lead adaptor from the makers,
and the multi-chassis monstrosity which defied any
attempt to service it until it was completely dismantled
from its cabinet and precariously assembled all in separate
pieces on the bench.

Let us cut out the humbug and realize that printed
circuits are here to stay on one count only, cheapness.
We are all well aware that wiring failures have never
been even a factor in television or radio breakdowns
compared to other causes. The odd dry joint has arisen,
but the printed circuit is equally prone to this. With-
out insulting anyone’s intelligence. it is obvious that the
conventional chassis with its greater flexibility of wiring
can withstand vibrations better.

Regarding the points raised about tracing faults in
printed circuits. I regard these as red herrings, correct
interpretation of meter readings must invariably reveal the
fault and in the old-type chassis makers often bound
their wires in tight bundles in any case, making tracing
just as hard. Mr. Flack appears to have taken a peculiar
stand in a' technical journal, for if he wants greater
reliability why not start much higher up the scale with
say, valves, controls, line output transformer, etc.? What
about designing sets well within the valve maker’s
ratings? Will he now tell us that the present-day sets
using only 14 valves are more reliable because they have
fewer valves to give trouble?

Let me hasten to say, however, that I believe we are
forced to accept printed circuits, etc., because the trade
must keep competitive to maintain a high level of em-
ployment. I only want to be completely honest (at least
in this journal) and face up to the undeniable fact that
the printed circuit, those banks of shoddy, preset von-
trols, the 14-valve chassis are retrograde steps in quality,
but forced upon us by the iniquitous purchase tax.

1 cannot but admire the ingenuity displayed by the
manufacturers in producing cheaper, bigger screens,
glossier cabinets, brighter pictures, in spite of rising
costs, and how they manage to prune substantial amounts
of solidity with every succeeding model and still get the

erformance they do. Happily, the customer rarely
ooks inside, and we, the servicing fraternity, have never
counted anyway Even though the compromise between
design and production has invariably worked out to the
detriment of the service engineer the public are getting
cheaper and cheaper sets, and even they can’t have it

both ways.
London, S.W.18. J. L. WILDGOOSE.

MAY I, on behalf of all service engineers, thank Mr.
Flack for descending from the Olympus of the golfing
weekend, to discuss the problems of the poor souls,

towards whom the passing buck inexorably gravitates.

In the matter of printed circuits, his company is not
among the most hated. There are, however, among
the silent observers, those to whom the criticisms justly
apply, including one ingenious’ designer, save the mark,
who, having backed his printed panel by a stout metal
plate and anchored it firmly in position by short con-

necting leads, proceeds to fit valves through the plate!
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There has also been introduced a new, diabolical
method of securing control knobs which has I am sure,
caused consternation in the courts of heaven.

In conclusion I firmly believe, in company with all
other service engineers, that the incredible mistakes
that are made, includin, the urgent circular command-
ing modifications to be carried out to protect customers
from eloctrocution, are not the work of idiots but are
part of an international plot, designed to ensure that
most technicians will be in mental homes in the event
of their services being needed in a national emergency!

Leigh-on-Sea. L. W. TURNER.

Rigidity of L.S. Diaphragms

FURTHER to Mr. H. A. Hartley’s letter in your March
issue, on the effect of damp on foam plastic, I have
soaked a piece of expanded polystyrene in water for
five weeks, and its modulus in bending, measured while
still wet and before drying out is almost unchanged,
i.e., the material has not become limp. In practice,
when foil or other materials are used to form
sandwiches, not only will the foil reduce water absorp-
tion, as Mr. Hartley suggests, but even if water
absorption does occur, the bending stiffness will be
unaltered. as it depends almost entirely on the skins (see
article p. 564, Dec. 1958 issue), the core being merely
a lightweight device to keep the skins apart and to pre-
vent them from buckling. If Mr. Hartley’s material
gives trouble, I can only conclude that it is not the
same type as mme and that with correct choice of
plastic water absorption is not a problem.
Banbury. D. A. BARLOW,

Plymouth Effect

I WAS very surprised to read in your December 1958
issue that the flutter effect which Mr.” Grant has
labelled “The Plymouth Effect” is still being puzzled
over, so I would like to put forward my observations,
the conclusions I came to and “the way around the
problem” I found quite satisfactory before 1 left
Plymouth in early 1957

The sharpish ridge known as Maker Heights over
which the signals have to pass is around 450ft in
height and causes considerable upcurrents of air or turbu-
lence, similar to convectional currents, and somehow the
warm rising air meeting the colder upper air presents
alternative paths to the signals, reflecting and refracting
them. I reached this conclusion after ’scoping and
noticing the amplitude variations in Cawsand and making
use of a highly directional radar device from approxi-
mately the same route as the signals would meet the
ridge, which gave not only the expected solid response
signals from the ridge but gave, when moved up approxi-
mately 150ft above the ridge, a group of continually
varying signals at the same range above the ridge in
space. Thus, the transmission having to pass varying
paths, the signals received in Cawsand arrived in and
out of phase with each other, varying in amplitude con-
siderably. Lines were pulled when overall delays
o;:curred, and there were overall brilliance variations
also.

1 found the best way round the problem was to screen
«H” aerial from direct transmissions and to swing it 70°
out to sea. and thus receive the re-radiated transmissions
from Staddon Height aerials lattice masts (3in horizont-
ally to the right on your December maps) and use the

. 409% of the “direct™ signal—thus making use of the

main ghost noticed on direct reception without any
ghosting whatsoever.

Just before I left I did contact Mr. Cooms of the
B.B.C. to suggest the possibility of improving the
reflecting surface of the Staddon Height masts to give us”
a better “ping off”.

Hoping the above may help to lay the TV ghost of
our village before my return in May 1960,

Singapore. A. MAYHEW.
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Self-Monitoring Colour Tube to give
automatically the correct chromin-
ance balance in a colour television
receiver is suggested as a possibility
by J. J. Belasco and J. J. Chantriil
in B.B.C. Engineering Monograph
No. 23 (February, 1959). The pro-
posed tube is a single-beam type
working on the beam-indexing
principle—the red, green and blue
colour signals being gated to modu-
late the beam according to its posi-
tion as it scans red, green and blue
vertical phosphor strips. In this
respect the tube is similar to the well-
known Philco “Apple” c.r.t. (Janu-
ary, 1957, issue, p. 2) but instead of
the beam-position information being
obtained by a secondary emission
process a photoelectric system is
used. This involves vertical strips
of photoconductive or photoemissive
material laid on the viewing side of
the fluorescent screen to correspond
with the colour phosphor strips. All
the red photo-sensitive strips are
connected together and similarly
with the green and blue strips, and
the resultant three connections pro-
vide signals for gating purposes. The
chrominance balancing system makes
use of a small group of photosensi-
tive strips at the edge of the picture,
masked from view and not connected
to the others. These are activated
by a white bar produced by injecting
a pulse into the video amplifier dur-
ing the line suppression period. They
consequently monitor the red, green
and blue components which are com-
bining to form the white bar. The
voltage outputs from the monitoring
strips are compared with reference
voltages which have the correct re-
lative proportions to form white
when combined. The colour error
signals so produced are then used to
adjust the gain of each colour chan-
nel for the following line period.

Compatible Stereo “left” and
“right” signals from widely-spaced
(about 6ft or more) microphones are
possible according to Bell Telephone
Laboratories. The Bell modification to
the ordinary lefr and right signals to
make them compatible depends on
the psycho-acoustic phenomenon
known as the “ precedence ” or Haas
effect. This effect arises if two iden-
tical or similar <ound waveforms are
reproduced at different places at
nearly equal inrensity levels with a
delay of between 5 and 35 msec
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between them, when the apparent
loudness of the delayed or echo sound
is reduced by about 10dB below its
actual intensity. The Bell madifica-
tion combines each stereo signal with
the other signal delayed by about
10msec and with its level reduced by
about 1dB  When both the left and
right modified channels are repro-
duced then, bezause of the Haas effect,
the delayed siznals are each masked
by the corresponding undelayed sig-
nals on the other channel. so that
apparently only the left and right sig-
nals are reproduced, as required.
When only one channel is rep-oduced
the combination of one signal with
the other one delayed and at a slightly
reduced level is said to provide a com-
patible signal This modification has
been developed primarily for use with
stereo broadcasts in which a sevarate
transmission is used for each channel,
but in which an unmodified recejver
tuned to only one of the two trans-
missions is required to give a com-
patible signal.

Levitation, though normally associ-
ated with the occult, can be achieved
on strictly physical principles with
an apparatus recently demonstrated
by G.E.C. Research Laboratories.
In this a small bar permanent mag-
net is made to hang in mid-air a

aeaekalictiak i cona

few inches below an energized elec-
tromagnet.  Normally, of course,
the bar magnet would either drop to
the ground or fly up to the electro-
magnet. The secret of the trick is
therefore to adjust continuously the
field of the electromagnet so that its
pull just balances the pull of gravity
on the bar magnet. This is done by
a servo system. The energizing cur-
rent in the electromagnet is made to
depend on phase variations in a
tuned circuit which are produced by
a disc of metal on top of the bar
magnet altering the inductance of a
coil mounted on the electromagnet.
A 26-Mc/s oscillator supplies two
signals to a phase detector, one
direct and one through the sensing
tuned circuit containing the coil.
Phase changes in the tuned circuit
due to movements of the bar magnet
are thereby detected, and they pro-
duce a signal which is used to con-
trol the electromagnet current in a
corrective sense. Positive feedback
has to be applied in the control sys-
tem to achieve stability.

Solid Circuits is the name given to
small blocks of semiconductor
material in which transistor, diode,
resistance and capacitance elements
are formed into compvlete circuits
bv snecial manufacturing techniques
of diffusion, etching, masking, deposi-
tion, etc. (see Nov. 1957 issue, p.
516). They have now reached the
stage of commercial development
and are expected to be available for
certain applications in the U.S.A.
some time during the year. Texas
Instruments recently exhibited two
examples. each measuring less than
Hnx}inX J5in. One was a multi-
vibrator circuit, containing as in-
tegral parts of the semiconductor
material the equivalent of twelve
normal electronic components—two
diffused-base transistors, two capa-
citors and eight resistors. The other
was_ an oscillator contamning the
equivalenr of nine components—one
transistor, five resistors and three
cavacitors. The whole object of
solid circuits is, of course, to reduce
drastically the size and weight of
electronic apparatus in such things
as satellites, airborne equipment and
computers. The criterion here is
“ component density ” (though
“volumertric efficiency ** is sometimes
quoted), and with solid circuits it is
possible to achieve densities of up to
34 mullion components per cubic
foot. This compares with several
thousand per cubic foot for conven-
tional circurtry.

High-Temperature Diode, made of
the semiconductor material gallium
arsenide. is another recent introduc-
tion by Texas Instruments in
America It is said to be capable of
operating in the extremely wide tem-
perature  range of —65°C 1o
+325°C.

WIRELESS WORLD, May 1959
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Elemenis of Electronic Circuits

2.—CLAMPING OR D.C. RESTORATION

By ). M. PETERS, B.Sc. (Eng.), AM.LE.E., AM. Brit. I.R.E.

lT is sometimes necessary for the potential at a
point in a circuit to be restricted to variations within
fixed limits. The use of a clamping diode makes
this possible. The name is chosen because the va.ve
C
(]
1

IO«

Fig. I.

appears to fix or “ clamp ” the point to the desired
potential.

A common arrangement using a diode and CR
circuit is shown in Fig. 1. For the purpose of
explaining the action of this circuit we will assume
that the peak voltage of the applied square wave
V, in Fig. 2 is 20 volts.

(i) The application of 20 volts to R (AB in Fig. 2)
causes the diode to conduct.

(ii) When the diode conducts R is short circuited,
hence the time constant is very small. C quicky
charges to 20 volts, causing V;, to decay to zero (BC).

B C G
Vy 20V
0 A 5 =

3 F
VR
0 -
S20vT —_:l;:____-“ 1T
- 40V

Fig. 2.

(iii) V, now “alls from C to E, i.e., from +20 volts
to —20 volts.  So —20 volts is applied to the circuit.
Vg is, Owever, also ai —2) volts, .hus making the
voltage across the resistance Vg, = —40 volts.

(iv) Since the anode of the diode is now negative
with respect to the cathode the valve does not cond .ct.
Consequently as the time constant CR is nuw ong,
C only discharges ‘ery sligh'ly (EF).

(v) When V, goes from F to G the applicd voltage
again becomes 420 volts. V is, however stiJ only
about —19 voits, making V; = 4 1 volt.

(vi) C quickly charges, Vy quickly falls to zero
again and the cycle is repeated. Except, therefore,
for a very small positive excursion at the commence-
ment of the positive-going applied pulse, the maxi-

WIRELESS WORLD, May 1959

mum positive value of V, is “ clamped ” to zero
volts.

It can also be shown that if the diode connections
are reversed as in Fig. 3, Vy is made all positive and

C

1L
L1

L JoTR

Fig. 3.

the maximum negative value of V, is “ clamped *’
to zero. In each case a direct voltage component
is introdivced int. the original applied waveform,
—20 volts m the circuit of Fig. 1 and 420 volts
in the circuit of Fig. 3. It is often said that d.c.
(voltage) restorat-on takes place under these condi-
tions.

We will now consider what happens when ..
biasing voltage is applied to the diode. With the
diode biased. the “ clamping * voltage may be made
as required. In the example in Fig. 4 a1 input
square wave of 30 volts peak (Fig. 5) is applied to .

C

-

10 VOLTS B1AS

-

_Fig. 4.
v, Sov—‘
0
oV
Vu IOV\\I
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diode whose cathode is biased at +10V. The result
is as shown in the lower part of Fig. 5, where the
maximum positive excursion of V, is clamped to
+10 volts. Similarly, if the bias is reversed the
maximum negative excwasion of V, is clamped to
— 10 volts.

Now let us consider the use of a triode valve for
clamping. Here, as shown in Fig. 6, the grid and

Fig. 6.

cathode act as a diode to the applied square wave
V,, which, for the purposes of the description, is
assumed to be 10 volts peak (Fig. 7). V., the grid
voltage, is therefore clamped to zero. The negative
excursion of the input wave will now exceed the
cut-off bias of the triode, with the result that the
anode voltage waveform V, is clamped to h.t.

It is important to note that, as illustrated in Fig. 7,
a peak ‘nput voltage of 10V can cut off a valve which
has a cut-off bias of 15V. This is due to the intro-

WY M
0 o
Vg 1ov

e N
ot “_;&L‘;" N O
M, = mm = = ! ; !
W AL

0

Fig. 7.

duction of a — 10V d.c. component which makes the
maximum negative excursion of the applied voltage
(Vg) = —20V.

Before leaving this section it may be of interest
to note that applying a similar treatment to the diode
detector in conventional radio circuitry may offer
a more satisfactory explanation of its operation than
that sometimes given in textbooks.

CORRECTION

In the first paragraph of last month’s article (p. 156)
the sentence beginning “ If the input voltage is main-
tained at steady value . .” should continue to read as
follows: the voltage across “the resistor will drop
as the capacitor C charges through R. This rate of
charge through the resistor depends on the values of C
and R; the greater the values of C and R the longer
will this time be.” Also, the next paragraph should
begin: “ On discharge, it can be shown from theory . . .”

High-Voltuge Generator

EQUIPMENT for generating voltages up to about one
megavolt is finding increasing application in industry
for such purposes as testing high-voltage cables, insul-
ators and switchgear, as well as for use in electron
microscopes, X-ray apparatus and various kinds of
particle accelerators.

Miles Hivolt, Ltd., who in this country market the

T

; ""ﬁﬁ - HIGH-VOLTAGE ﬂ
25 Touteur casle TN

s r

e 3

e S

PRESSURIZED !
—— ELECTROSTATIC
GENERATOR |

ELECTRONIC AUXlLIRY
CENERATOR 1o

The three units of the Model CD600/4 high-voltage gen-
erator with oil-filled autput cable an supporting stand.
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high-voltage generators made by the Société Anonyme
de Mauchines Electrostatiques of Grenobles, recently
demonstrated one of the S.A.M.Es. 600-kV generators
at their works at Shoreham Airport.

The Model CD600/4, as this 600-kV generator is
known, will give 4mA output, which, while not impres-
sive by this figure alone, actually represents 2.4kW at
600kV. This equipment is relatively small in size, being
easily assembled in a single vehicle if necessary and, com-
plete, weighs a little over 2,0001b.

These are electrostatic generators (once called “influ-
ence machines”) and closely resemble the Van de
Graaff generator in principle, though not in form.

Basically the S.A.M.Es. gencrator consists of a
stationary glass cylinder (the stator in the diagram) with
another cylinder of insulating material (the rotor)
revolving around it at relatively high speed. A positive
charge is “sprayed ” on to the revolving cylinder from
electrodes P and P', the priming charge being provided
by an auxiliary generator G. The charge is carried
round to the collector electrodes C and C’ where the
voltage builds up to the working value. Prototype
generators of this kind were shown at the Physical
Society’s exhibition in 1951 and 1954.

The CD600/4 generator consists of three main units,
a  pressurized electrostatic convertor unit, auxiliary
electronic generator and remote-control console; these
three are shown in the photograph. The pressurized
unit contains the glass stator, rotor and its driving motor
and the high-voltage resistance network and stands 8ft
10in high. It is filled with hydrogen at a pressure of
about 25 atmospheres, and is water cooled. The rotor

WIRELESS WORLD, May 1959
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-HV

Schematic arrangement of the S.A.M.E. electrostatic high-
voltage generator.

driving motor is a three-phase machine running at about
2,800 r.p.m. Cooling water circulates in the pressurized
unit at between 1 and 2 gallons a minute.

The auxiliary, or priming generator, consists of a
r.f. oscillator, high-voltage unit and a small electrostatic
generator and provides priming voltages of from 10 to
S0kV according to the output required. It is built into
a floor-standing cabinet 4ft 4in high and includes
voltage-regulating and stabilizing circuits and the
various safety devices essential in high-voltage generators.
Voltage stabilization is +1% of the selected output in
the Model CD600/4 and it can be as close as 1 part in
10° in some of the high-stability versions of these
generators, such as, for example, the 50-kV model
“ Samtron 50.”

The remote control console is a cabinet 3ft 3in high
and houses equipment for selecung and measuring the
priming and output voltages and current.

Comprehensive safety and protecting devices are in-

corporated in the equipment and it would seem impos-
sitle to dimage any apparatus used with the generators
by accidental flash-over, internally or externally. If
sparxing occurs the electromagnetic waves radiated are
picked up by a telescopic aerial on the auxiliary gener-
ator unit and this “signal” is used to suppress the
priming voltage and the output falls to zero. After a
brief interval of time it slowly builds up again to the
exact pre-selected value. Voltage or current overloads
also “trip” the generator. The total consumption of
the CD600/4 is about 3.5kW.

RADIO CONTROL FOR THE CANBERRA U Mk, 10:—Short
Brothers and Harland Limited have produced a remote
control system for this aircraft which is used as an un-
prloted *“ target = for guided missile tests. The Canberra
is controlled from the ground via a v.h.f.-radia link, the
commands being in the form of pairs of tones. Twenty-four
of these pairs are available and a transponder is 'nstalled

in the aircraft to tmprove its radar “ visibility " The
photograph shows part of the interior of the control station.

SHORT-WAVE CONDITIONS

Prediction for May

MONTREAL HONGKONG Mt/:
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THE full-line curves indicate the highest frequencies
likely to be usable at any time of the day or night for
reliable communications over four long-distance paths
from this country during May.

Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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sossesesss FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE FOR 257% OF THE TOTAL TIME

— — — PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY
o FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS
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Long-Distance Propagation

DETAILS OF FORTHCOMING TESTS BETWEEN ASCENSION ISLAND AND SLOUGH

THE Department of Scientific and Tndustrial Research
with the co-operation of Cable and Wireless, Ltd., will
in June set up an experimental radio station at Ascen-
sion Island, from which two of their staff will conduct
test transmissions to their Radio Research Station at
Slough, Bucks, for a year. The object of the tests will
be to investigate propagation over Iang distances.

The D.S.I.R. officer in charge of the project at Slough
is A. F. Wilkins, who was closely associated with Sir
Robert Watson Watt in the early development of radar.
The two officers going to Ascension are L. A. Brack-
stone and R. Aria. On the Cable and Wireless side,
arrangements have been made by R. J. Hitchcock, head
of the section dealing with radio propagation, who is also
a member of the Ionospheric Communications Commir-
tee of the Radio Research Board.

Explaining the objects of the tests, Mr. Hitchcock
writes:

“Over certain parts of the earth’s surface we now
know a great deal about the characteristics of the jonized
layers of the upper atmosphere by means of which high-
frequency radio communication is established. But we
do not know much about the exact path followed by
radio waves in the course of their journey from trans-
mitter to receiver, and this, in spite of the fact that
commercial high-frequency circuits have been in opera-
tion for the past 30 years or more. The actual paths
taken by radio waves are called the ‘ modes of propaga-
tion,” and it is to investigate the nature of these modes
that the tests at Ascension Island have been planned.

“It may well be asked why such investigations are
necessary, for if we point a directional transmitting
aerial in Nairobi towards, say, London, and use ‘the
right order of frequency for the route, the signal will
in all probability be receivable in London. The answer
lies in the fact that, in common with all forms of engin-
eering, it is becoming increasingly important to do the
job efficiently. In Cable and Wireless, Lid.’s particular
case, the necessity providing the spur is an ever-increas-
ing congestion of the radio spectrum, an increasing
demand for reliability and, possibly the most important
factor of all, an ever-increasing demand for additional
channels on existing and planned circuits.

“Considered academically, high-frequency systems
are exceedingly wasteful, for although signals are re-
quired only at the few acres where the receiving aerials
are located, they fall over great areas of the earth’s sur-
face to no useful purpose. Furthermore, we have no
assurance at present that we are in fact putting down
the maximum possible energy at the point where it is
required. These are the sort of problems we must
tackle if we are to improve the efficiency of our radio
systems and remain competitive in the rapidly pro-
gressing communications world.

“Preliminary investigations into modes of propaga-
tion have been going on for some years, and many will
recall the transmissions already made from the Ascen-
sion Island relay station for the D.S.I.R. Useful though
these transmissions have proved, they were only a start,
and we now go deeper into the matter with more com-
plex and specialized apparatus. .

“A receiver and transmitter have been developed at
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Slough which, even if separated by great distances, may
yet remain accurately in tune with one another while
the radio frequency is automatically changed.

“This particular equipment is capable of sending and
receiving signals on nearly 2,000 different frequencies
between 5.5 Mc/s and 50 Mc/s in the space of about
15 minutes.* Only the transmitter will go to Ascension.
The receiver will remain at Slough, where the signals
will be observed and analysed.

“Possibly, from the Cable and Wireless point of
view, the most important group of experiments will be
those associated with aerial effects. Aerial design is
largely dictated by propagation considerations, and an
interesting series of tests is planned to see the effects
of shooting into the ionosphere at different angles. We
have always wanted to know the best angle to the
horizon at which we should transmit radio energy on
long radio routes, and all the indications at present are
that this angle should be very low. In this experiment
three dipoles at different heights above ground are to
be erected on a 150ft mast. By placing this mast as
near as possible to the water’s edge and transmitting
from each dipole in turn, it is possible to alter the
shape of the vertical polar diagram of transmitted
energy and to see what effect this has on the recejved
signal at Slough. It is believed that this is the first
time a controlled experiment of this nature has been
made. In addition, our own rhombic aerials at Ascen-
sion Island will be used to test the effects of good and
poor sites as represented by having sea in front of one
aerial and rock in front of the other.

“ Although we shall not be making any direct obser-
vations in connection with the new ‘forward scatter’
techniques now being used for communications, we
shall be using a very important new technique based
on the radar principle, and developed by A. F. Wilkins
and his colleagues, to measure ‘back scatter.” This is
the small fraction of energy scattered back to the trans-
mitter from the ground reflection areas along the radio
path. The technique shows not only the location of
these areas, but also indicates the relative strengths of
the signals in these areas. A change of frequency
and/or aerial can substantially change the ‘back scatter’
pattern, and its value to the transmitting engineer, in
ensuring that he is covering the reception point with
the strongest possible signal, can be appreciated.

“We should not overlook the effect this project is
having in expanding our good relations with the D.S.L.R.
In recent months A. R. Harrison, Manager at Ascension
Island, S. G. Crow, the previous engineer at Ascension,
and J. Berry, his relief, have all visited Slough to inspect
the equipment and discuss details of the project.

“We know the D.S.I.R. would very much like to
carry out the next series of large-scale experiments
from Singapore, to which place one piece of research
equipment is already on its way. With our extensive
traffic commitments between there and the UK., we
must look forward with particular interest to the results
of investigations into the complexities of this route.”

* Dr. Smith-Rose in his presidential address to the R S.G B,
disclosed that in similar tests to Malta the frequency was changed
every 0.4 sec by steps of 20 kc/s. the twn sets of eauipment being
kept in synchronism by very stable crystal clocks.—Ed.

WIRELESS WORLD, MAY 1959
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A Second Band-III Programme?

—The Aerial Prohlem

Requirements for Wide-Band Coverage With Useful Gain

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

THE previous article dealt with the conventional
Yagi array and showed that such aerials were less
efficient than simple dipoles when operated three
channels from the optimum design frequency.
Since Yagi aerials represent by far the largest
proportion of Band-III installations. and are par-
ticularly concentrated in the fringe areas, it will
be seen that quite a serious problem must be over-
come before the fateful day.

The lazy way of approach is the add-on technmque
which, in this instance, would mean duplication
of the existing aerial optimized for the additional
channel and somehow erected over the already
overcrowded chimney and connected through yet
another dirlexing filter to the input feeder. Remem-
bering that the greatest problem will exist in the
genuine fringe area where double-stacked six-
element Yagis mounted on 12ft poles are common-
place, the prospects are quite alarming.

Obviously, the

ar sensible long-term

= . v (a) approach is to re-
— 7 —> A place the existing
Band - III aerial

with one which will
receive both stations
with equal efhci-
ency. In order to
rationalize produc-
tion the aerial
Re :% should cover the
whole frequency

Fig. 1. Basic half-wave dipole
(a). the equivalent series circuit
for deriving intrinsic bandwidth
(b) and equivalent series circuit
for deriving loaded bandwidth (c).

band, namely, 174-
216Mc/s. The two
extremities of this
band are already
occupied by other
services but the
P.M.G. has pledged

to release them for
:he television service in due course.

It is the object of this article to study the require-
ments for the design of a wide-band aerial capable
of providing a directive gain of the order of 9dB,
and to suggest the lines upon which development
might proceed.

Bandwidth of a Half-wave Dipole.—Whether a
single dipole with reflector, or a combination of
suitably connected dipoles are used, the band-
width must be 42Mc/s when operated into a 75-
ohm feeder and load resistance. In this instance
the loss should not exceed 1.0dB at the extremities.

* Radio and Electronics Consultcnt.

WiIReLESS WoORLD, May 1959

(Concluded from page 174 of the April issue)

The 3-dB bandwidth has been studied, empirically,
by various workers including the author! and it
would appear that a bandwidth of about 84Mc/s,
that is, twice the desired cowverage, based upon
3-dB points wil' result in a 42-Mc/s bandwidth
for the 1-dB 'oss which is the target in this instance.

The intrinsic 3-dB bandwidth of a half-wave
dipole, fed at the centre, may be derived empiric-
ally by replacing the dipole by a loss-less quarter-
wave transmission line in series with a resistance
equal to the radiation resistance of the dipole refer-
red to the centre, Figs. 1(a) and (b). For a cylin-
drical dipole Schelkunoff® calculates an average
character stic mpedance Z. given by the formula:—

Z, = 120(log 2l/r — 1) oo 5o 1.0
The mput impedance of the equivalent dipole cir-
cuit of Fig. 1(b) is:—

Z, =R, + z,coth’—;"

_ jrr 3X
= R, + Z.cothZ] (1 + ;To)
mof
27,

where 7, is the resonant frequency. The 3-dB half-
power points occur when he resistive and reactive

= R, + iZ.tan

components are of equal magnitude, i.e. when
df *
R.=Z.
tan 27,
Equating and solving for 3f we cbtaini—
L 20 R.
bf ——"—tan ‘7(‘
The total bandwidth is given by:—
Al = 28f
So that:—
4, R,
=——tan-'— .o 1.1
Af — tan Z

Since the ratio R,/Z, is always much less than unity,
equation 1.1 may be further simplified as tan x
equals x for small values. Hence we may now
write the general empirical formula for the total
3-dB bandwidth of a centre-fed halfwave dipole as:—
. 4R,
Af = -z

This result was also der.ved by Smith® by an alter-
native approach.
Equation 1.2 is very useful far preliminary design

1.2
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work and has been experimentally confirmed®.
These results for the calculated and measured
bandwidth for a very thin dipole checked remark-
ably well, but there was some discrepancy for the
thicker dipole. This was due to overlooking the
fact that the radiation resistance for the thick dipole
was lower than that for the thin one so that equal
values for R, were used in both calculations. Had
a lower value of R, been inserted in the thick dipole
calculation much closer overall agreement would
have been reached.

The interesting point about equation 1.2 is that
it gives the intrinsic bandwidth for the 3-dB points.
In the presence of a load resistance equal to the
radiation resistance, and this is the practical arrange-
ment, Fig. 1(c), the bandwidth now becomes:—

oy =44+ Rp)

_ 8fR,
A

Hence, the working bandwidth is twice the intrin-
sic bandwidth, so that by working on the basis
of 3-dB intrinsic bandwidth one automatically
obtains the 1-db working bandwidth as previously
explained.

As a starting point for preliminary calculations,
let the dipole radius be 0.25in. The mid-band fre-
quency is 195 Mc/s and /, which is about 90% of a
physical quarter-wavelength, works out to 13.75in.
The radiation resistance of such a dipole, erected at
least one wavelength from the ground and clear
of surrounding conductors, is of the order of 50
ohms. Combining this data in equations 1.0 and 1.2
the required 1-dB loaded bandwidth works out to
34.5 Mc/s, so that the 0.5-in diameter dipole does
not make the grade since the bandwidth is less than
the required 42 Mc/s. In order to meet the require-
ment it will be found that the elements must be
increased to 2in in diameter, but this is accompanied
by a drop in radiation resistance to about 40 ohms.
The mis-match loss to a 75-ohm load through a
75-ohm feeder will be slightly less than 0.4 dB,
but this must be added to the 1dB loss at the margins
of the band, and one must not forget the inherent
feeder losses—they all add up!

The dipole need not have cylindrical elements.
It is an advantage to employ a shape which provides
a low value of average characteristic impedance
but maintains the radiation resistance nearer to the
70 ohms of the thin dipole. The bi-conical dipole of
Schelkunoff? achieves this objective. The basic

(= 27 AT
—_— o Y. (@)
% % (0

Fig. 2. Basic bi-conical dipole (Schelkunoff) shown at (a)
with a skeletonized equivalent using thin flared rods.

1.3

(Ra = Ry)
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Fig. 3. Three methods of arranging eight half-wave dipoles
to produce a gain of 9dB. (a) has an area of 65 sq ft, (b)
an area of 67.5sq ft and (c) an area of 47 sqft. Dotted
lines represent booms and masts.

arrangement is shown in Fig. 2(a) but the cones may
be skeletonized by the use of a bundle of flared rods,
Fig. 2 (b), with little effect on its properties.

The bi-conical dipole possesses the rather amazing
properties of having constant values of distributed
inductance and capacitance per unit length so that
the exacr characteristic impedance may be calculated.
This is given asi—

Z, = 120 log, (cot 6/2) 14
Note that when 6 is very small:—
Z, = 120 log, 2!/r 1.5

This latter expression is used to derive the average
characteristic impedance of a thin cylinder by
integrating equation 1.5 between the limits / = 0 and
! = [ from which equation 1.0 is obtained.

A bi-conical dipole constructed of six 14-in. rods
0.25in in diameter and flared so that 6 = 20° has a
characteristic impedance of 260 ohms and a radiation
resistance of 70 ohms. Substituting these values in
equation 1.2 the loaded 1-dB bandwidth is 66 Mc/s and
is more than adequate for full Band-I11I coverage. By
reducing 8 to 5° the 1-dB bandwidth is just 42 Mc/s.
In these circumstances, however, it is a more practical
proposition to use simple cylindrical rods or tubes of
about 1.0in diameter to obtain the same result at
the expense of somewhat lower radiation resistance.
Gain and Directivity.—Having shown that a fat
dipole, suitably shortened to maintain mid-band
resonance, will provide adequate wide-band response
it remains to consider how one or more of these
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may be arranged to provide a power gain of, say,
9dB as a fairly modest target.

The power gain of N dipoles, spaced at east 0.75
wavelength to reduce mutual interaction, and con-
nected so that all values of instantaneous induced
currents are in phase at the feeder input, is given by:—

G=10log N@B .. .. .. 15

To obtain 9dB gain N must equal 8 and this
number of dipoles must be stacked in some con-
venien. manner of which Figs. 3(a), (b) and (c) are
examples. All these arrangements present Qquite
formidable mechanical problems in terms of mount-
ing them on chimney stacks and providing adequate
strength for 80 m.p.h. wind gusts. A further problem
is that of connecting all dipoles in the appropriate
phase. Series connection of dipoles does not work
when unbalanced coaxia' feeder is used—in fact,
it does not seem to work at all well when balanced
open-wire feeders are used. Parallel connections
must therefore be made to the main feeder and the
net impedance must be suitably transformed to
match its characteristic impadance, which is usually
of the order of 75 ohms. If N elements are connected
in parallel, each having a radiation resistance ot 50
ohms, the resultant resistance presented to the main
feeder will be 50/N ohms so that eight elements
will amount to 6.25 ohms. If no transformation is
introduced the mis-match less into a 75-ohm feeder
will exceed 5.0dB, which wouid be intolerable.
The mis-match may be removed by the use of the
transforming properties of feeders whose electrical
length is made any odd ntegral multiple of one
quarter-wavelength. Such a feeder terminated by a
resistance R, has an input resistance given by
R, = Z,R,so that Z, = yvR, R, Itis desired
to connect eight 50-ohm dipoles to a main feeder of
75 ohms characteristic impedance so that each
interconnecting feeder must present an impedance of
600 ohms. Hence, the characteristic impedance of
each inter-connecting feeder will be given by Z, =
4/50 X 600 = 175 ohms. Lines having this charac-
teristic impedance are readily constructed from

adjustments made to give the desired overall band-
width. These adjustments are invariably made by
using apparatus for the measurement ot the standing-
wave ratio of the reflection. set up 1n the main feeder
and an overa ) figure of less than "wo-to-one must be
achieved before the performance can be regarded as
satisfactory for the stringen( requirements that have
been set.

From the viewpoint ot stacked dipo es the arrange-
ment of Fig. 3(c) is desirable since the major support
comprises the mas' which need not be more than,
say, 15ft in length. By introducing the 90° phase
zhift in one set of elements the uni-directional
characteristics will be obtained and the gain will
rise by a further 2.5dB, the theoretical limit being
3dB
Corner-reflector Aerial.—An aternatve, and
very simple, «eria: giving a forward gain of the order
of 9dB with good direcuvity, and which uses only
one dipole, 1s the corne. reflector which has been
very thoroughly nvestigated by Moullin® The
reflector need not be constructed from sheet material,
an open-mesh netting, or a row of rods, may be
substituted provided that their spacing does not
exceed 0.1 wavelength A manageable, although
not altogether attractive sample, was made by the
author for operation on Channel 9 prior 0 making
a further mode on a reduced scale for operation
1t the B.B.C. experimental trequency of 654.25Mc/s.
This 1atter aerial was described by the author in
a previous article® Thc originar model was designed
for Channef 9 because measurements were more
readily available ' terms o' existing measur.ng
apparatus.

Fig. 4 shows a plan ot the corner-reflector aerial
in which the far dipole 18 placed at a distance d
from the apex. When the included angle is 90°
Moullin obtains the .wo curves relating power gain
and radiation resistance to d in terms of wavelength
These curves are based upon the assumption that
the reflector is of infinite length and breadth.
Moullin goes on to show that the reflectors may not
only be made finite in size, but may be reduced to

0.25-in diameter rods spaced about 2.25in between practica’ proportions without serions change in
centres. According to the

mode of connection the /3100 —

array may be given omni- = g9 E—

directional, bi-directional, Z T~

or uni-directional charac- 7

teristics. To maintain a % %°

high signal-to-noise ratio & 20 P

and minimise the effects of 0
multi-path reflections a

P 20
uni-directional array must

be chosen, in which case

the arrangement of Fig.
3(b) would have to be used
and fed in such a manner

/

that the currents in the left 720

(or right) set of dipoles

/

were lagging in phase by
90° with respect to the
other set. Unfortunately

08 /
/

N

HADIATION RESISTANCE RELATIVE TO 72}

0-4
the quarter-wave trans- L
former is frequency selec- L
tive—it must obviously be ;

- 0 0 02 03
so—and the use of induc-
tive and/or capacitative
parallel stubs must be  Fig 4.
included and laborious aerial.
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Variation with spacing (d) of radiation resistance and gain for a corner-reflector
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Four sharp minima, very useful for
de-ghosting, in excess of 40dB were
observed towards the rear. The
directional response is shown in
Fig. 5. This is plotted in dB which
does not make it appear in such a
flattering light as the conventional
voltage-ratio scale, which the author
does not support since it does not
link up with all the other parameters
of a complete TV system from trans-
mitter to receiver, where everything
else is expressed in dB.

The projected area of this aerial
on the axis of the beam is about 21

160° \

N 7

\\ -
~ =

sq ft which is considerably less than
7 anything obtained by stacking suffi-
cient dipoles to give the same gain.
/4 There is no reason why the rods

4 comprising the reflector should not

be replaced by wire netting of 6-in
mesh suitably reinforced at the cor-
ners to give self-support. Such an

140° 120° 100° 80° 60°

Fig. 5. Polar diagram of the corner-reflector aerial.

characteristics. It will be observed that, up to
d = 3j2 the radiation resistance rises from z:ro,
through 72 ohms up t 120 ohms while the power
gain remains flat at 10dB. From d = /4 to 2
the mis-match loss to a 75-ohm feeder will not exceed
1.6/1.0 so thar less than 0.3dB will be lost. If,
therefore, the dipole is located at a distance d = 3V/8
from the apex a deviation of +-33%, about the design
frequency can be allowed. Since only +109% is
required for complete coverage of Band III the
attractiveness of this simple aerial will be obvious.
The author constructed an experimental corner
reflector for Channel 9 (194.75Mc/s). The overall
dimensions of each leg were 5ft long and 3ft wide
and consisted of 0.25-in diameter rods spaced
6.0in apart. The dipole consisted of two 1.75-in
diameter tubes 12in long and tapered to 0.25in dia-
meter over the last two inches from the centre to
which the coaxial feeder connections were made.
A forward gain of a little over 9dB was obtained with
a front-to-back ratio of 14dB and a beam width
between half-power (3-dB) points of 65 degrees.

aerial should give comparable results
40 and a fairly low windage might be
achieved by the use of the latter
form of construction.
Summarising, tnere does not appear to be any
simple way of providing the unique properties of
the Yagi array over a wide frequency range without
recourse to a much larger structure with its atten-
dant mechanical problems. This contention would
appear to be supported by a study of the theoretical
and experimental work carried out to date, and
particularly, by examination of specifications for
wide-band aerials designed for television transmitters
and general v.h.f. and u.h.f. telecommunications
equipment.
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Principles of Transistor Circuits

ANYONE who is about to embark on the design of
transistorized equipment, and has had no previous ex-
perience of transistors, is faced with a wealth (or shall
we say a welter?) of literature on the subject, ranging
from advanced physical treatises through complex net-
work analyses to the most superficial of popular treat-
ments. There is a great need for a concise introduction
to the design of transistor amplifiers, receivers and other
circuits, which will give the student, engineer or amateur
constructor only the sort of information that is really
essential to his purpose.

Such a book has just been issued by our publishers—
“Principles of Transistor Circuits” by S. W. Amos,
B.Sc. (Hons), AM.ILE.E. Assuming no previous know-
ledge of the subject, it starts off with two chapters on
the physical principles and electrical characteristics of
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transistors. But the main emphasis is on the application
of these principles to the practical problems of design,
and the bulk of the book 1s concerned with the deter.
mination of such quantities as input resistance, stage gain,
optimum load, power output, values of coupling capaci-
tors and transformer winding inductances.

The mathematics is confined to simple algebraic mani-
pulation and is illustrated by a large number of numeri-
cal examples, which show the order of practical
magnitude of the various quantities. Some details are
included of photo-sensitive devices, transistor relaxa-
tion oscillators, and the newer types of high frequency
transistors.

. The book, which contains 167 pages and 105 diagrams,
is available from booksellers, price 21s, or direct from
our publishers at 21s 11d including postage.
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Convention on Stereophony

INTERESTING PAPERS AND LIVELY DISCUSSION AT THE LE.E.

A LMOST every conceivable aspect of stereophony
was discussed at the excellent two-day convention held
recently at the Institution of Electrical Engineers in
London, but only the more recent developments or
lesser-known aspects of the subject which were dis-
cussed are reported here. The full papers and
discussion will be published in the Proceedings of the
Institution.

Theory of Hearing.—F. H. Brittain described some
of the results on stereophonic listening which have been
obtained by Dr. B. Sayers and Dr. D. M. Leakey work-
ing under Professor C. Cherry at the Imperial College
of Science and Technology. These results indicate that
in hearing the position of a sound source is obtained
from the difference between the times of arrival at the
two ears of the sound, as distinct from the intensity
difference at the two ears of the sound as has some-
times been thought. The variations of this time
difference produced by head movements as small as one
tenth of an inch are used to remove the ambiguity as to
whether the sound source is in front or behind (both
positions would produce the same sounds at the ears).

When listening to two loudspeakers in a stereophonic
system each ear hears both loudspeakers, but the sounds
at each ear from the two loudspeakers apparently com-
bine to form a single sound provided that the time
difference between the sounds from the two loud-
speakers is less than about 0.5msec. For longer time
differences up to about 3msec, such as might be pro-
duced by off-centre listening or a spaced-microphone
recording technique, partial apparent combination at
each ear of the sounds from the two loudspeakers can
still occur.

The apparent arrival time of each combined sound
relative to the arrival times of each of its two con-
stituent sounds from the two loudspeakers depends on
the relative intensities of these two constituent sounds,
and also, for delays between the two constituent sounds
of more than about 0.5msec, increasingly on the arrival
time of the earlier of the two sounds. This latter
phenomenon is known as the Haas or precedence effect.

The difference between the apparent arrival times of
the ‘combined sounds formed at each ear gives the
apparent single source position. Thus intensity
differences between the two loudspeakers are con-
verted in hearing into apparent time differences
between the two ears. This somewhat surprising asym-
metry between sounds from the loudspeakers and the
corresponding sounds at the ears can (in case any
readers are sceptical about it) be derived trigonometric-
ally (see for example the paper by H. A. M. Clark,
Dr. G. F. Dutton and P. B. Vanderlyn in Proc.I.E.E.
Part B, Vol. 104, Sept. 1957, p. 422). This asymmetry
arises because each ear hears both loudspeakers—an
elementary fact of loudspeaker as distinct from head-
phone stereophonic reproduction that is sometimes for-
gotten.

Reproducing Conditions—Rooms.—In stereophonic
reproduction interfering reflections from the walls of
the listening room should be avoided by absorbing
material in suitable positions according to T. Somer-
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ville of the B.B.C. In the excellent B.B.C. demon-
strations, given at the LEE. during the convention,
reflections were avoided by hanging curtains so as to
form a sort of room within a room.

The deliberate use of reflections from the room walls
using directional loudspeakers has been suggested as
a means of producing apparent loudspeaker sources
farther apart than the actual loudspeakers and thus as
a means of increasing the apparent size of the overall
sound field beyond the region between the two loud-
speakers. However, this increase will not occur for
the reverberant sound which consists mainly of low
frequencies at which loudspeakers are not directional.

Reproducing Conditions—Loudspeakers.—A discrep-
ancy between the apparent size of the reverberant and
direct sound fields also arises in the sometimes used
system in which signals at frequencies below about
300c/s in the two channels are added together and re-
produced by a single loudspeaker. This economical
system is generally advocated on the grounds that stereo
information is mainly confined to the upper frequencies
and that sound source positions can be located less and
less accurately as the frequency decreases. This latter
point was challenged by H. A. M. Clark and by F. H.
Brittain who stated that he had been able to locate
mortars fired on Salisbury Plain at great distances to
an accuracy of one degree although their sound on
arrival did not contain any energy above 50c/s and had
a maximum energy at 20c/s.

Compatibility.—A combination of the two stereo-
phonic signals to form a single signal which can be
reproduced by ordinary unmodified single-channel
equipment so as to sound as good as or only slightly
inferior to the corresponding non-stereophonic signal is
said to be compatible.

The sum of the left and right stereophonic signals is
often stated to be compatible, but a number of criti-
cisms of this view were put forward in two papers by
T. Somerville and D. E. L. Shorter of the B.B.C. This
sum signal is least compatible when a multi-microphone
recording technique has been used. Such a technique
may be necessary to correct for poor acoustics and is
often used in “pop” music or drama to correct the
relative intensities of the various parts of the sound
source. When the alternative of a single pair of coinci-
dent (or nearly so) microphones is used its optimum
position may not be the same as that for a single micro-
phone for a single-channel recording. Also when a
coincident microphone recording technique is used, this
sum signal may be equivalent to that from a microphone
of unsuitable polar response, though according to Dr.
W. S. Percival this response can be improved by alter-
ing the phase of one of the stereophonic signals by
ninety degrees before addition. Incidentally, use is
often made of the fact that signals obtained with micro-
phones with one kind of characteristic can be combined
to produce signals which would have been produced by
microphones with different polar responses. When a
pair of spaced microphones is used the difference
between the times of arrival of the same sound at the
two microphones may produce some cancellation at
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varlous frequencies in the sum signal. A revealing ear-
opener was provided in the B.B.C. demonstration when,
with a soprano, choir and orchestra, the emphasis on the
soloist was very much greater when the sum of the left
and right signals rather than the stereophonic recording
was played.

Broadcasting.—Two new systems were mentioned by
T. Somerville and D. E. L. Shorter. These use
primarily amplitude modulation, and this can be at fre-
quencies in the ordinary medium waveband as distinct
from the more usual frequency-modulation multiplex
systems at v.hf. In the R.C.A. system the left- and
right-hand signals are carried one on the upper and the
other on the lower sideband, so that this might be
described as a double single-sideband system. An
ordinary detector will give an output proportional to the
sum of the left- and right-hand channels. In the Philco
system the sum of the left- and right-hand signals is used
to amplitude-modulate the carrier in the usual way and
provide a compatible output from an ordinary unmodified
receiver, while the difference between the left- and
right-hand signals is used to phase-modulate the carrier.
The difference modulation is confined to frequencies
above 300c/s to avoid certain complications in the
receiver circuit. In both these systems distortion is
possible in the detector when one modulation is much
deeper than the other.

In an interesting paper by J. J. Geluk of the Nether-
lands Broadcasting Union (some of the results from
which have also been given by the same author jointly
with H. J. van der Heide in E.B.U. Review, Part A
(Technical) for Feb. 1959, p. 15) a comparison was
made between a number of versions of the v.h.f./f.m.
multiplex system in which the sum of the left- and
right-hand signals is used to frequency-modulate the
main carrier and provide a compatible signal for an
unmodified receiver, while the difference berween the
left- and right-hand channels is used to frequency-modu-
late a sub-carrier of the main frequency. In all the
cases considered the total maximum deviation was kept
at 75kc/s while being sub-divided in various ratios
between the two modulations. Three factors of impor-
tance in comparing various systems are the loss in the
power transmitted from the main compatible carrier
caused by the power which must be diverted to main-
taining and modulating the sub-carrier; the differing
amounts of filtering between the carrier and sub-carrier
necessary to secure a sufficiently low cross-talk and
finally, the various amounts of spurious radiation which
could cause adjacent-channel interference. A possible
detector for the difference signal was described using
four double-triodes in which the difference signal is
used to synchronize a multivibrator. By limiting the
output from the multivibrator rather than limiting the
difference signal itself very efficient limiting is obtained.
With efficient receiver limiting, the sub-carrier deviation
can be decreased so that the power loss on the main
channel is only 2.7dB and also cross-talk between the
two signals and spurious radiation are reduced.

Systems in which the sub-carrier is amplitude rather
than frequency modulated were also considered by
Geluk. The detector can be simpler than with an f.m.
sub-carrier, but the r.f. stages are more difficult to
design, since a flat amplitude response over the channel
bandwidth is required to avoid distortion rather than
the more easily obtained flat phase response required
for an f.m. sub-carrier. The cross-talk tends to be
higher using an a.m. sub-carrier so that, unlike
the case with an f.m. sub-carrier, it is unlikely that two
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independent signals could be satisfactorily transmitted.
As was pointed out by D. E. L. Shorter, a time-division
multiplex system would be equivalent to using a sub-
carrier spaced by the switching frequency and a.m. by
the difference signal.

In considering the optimum division of available power
between the sum and difference signals, it is often
assumed that the peak level in the sum is considerably
greater than that in the difference. In fact, the usual
difference between these levels is only about 4dB,
according to Shorter, and can be less even than this
value.

Considerable interest was aroused by the discussion
of the Percival system, of which some details have already
been given in Wireless World (Vol. 64, Nov. 1958, p.
521) and in which the directional information is
separated from the signals themselves and processed so
as to occupy a bandwidth of only about 100c/s. The
processing is primarily based on the Haas or precedence
effect which can be stated in the form that in hearing the
apparent direction of a sound is determined primarily
from the first few milliseconds of it. Thus the directions
of a number of nearly simultaneous sounds can be
apparently given by stereophonically reproducing only
their beginnings provided that these beginnings are not
simultaneous to within a few milliseconds. Even when
the whole orchestra is supposed to start together the
attacks of the individual instruments seldom coincide
exactly and the system usually remains unbeaten. The
processing of the directional information thus mainly
consists in heavily weighting the inital transients of
signals.

One advantage of separating the directional from the
main signal is that the latter signal can be obtained from
one or more microphones independently of the direc-
tional signal, and so can be made more compatible.

Some artention was given to the possibilities of stereo-
phonic sound in television. This is surprising since in
this case the widest possible sound source corresponds
to the widest possible picture so that little benefit would
seem to be obrainable from stereo in home viewing even
considering large projection models. The difficulty of
changing the apparent sound field to correspond with
every change in the field of view is also obvious.

Pickup Design.—Two lesser-known but still very im-
portant sources of distortion which apply equally well
to monophonic or stereophonic pickups were discussed
in a paper by D. G. Jaquess relating to the Decca
stereo pickup. These sources of distortion are, first,
impacts between the stylus and groove when vertical
groove motions are not satisfactorily traced (which
cause most of the wear on the record), and secondly,
longitudinal stylus movement in the direction of the
unmodulated groove.

The reasons for using two balanced pairs of magnetic
gaps in the design of variable-reluctance stereophonic
pickups were discussed in a paper by S. Kelly. If each
magnetic gap between the moving armature and a fixed
pole piece is not balanced by a corresponding gap on
the other side of the armature, then, as the side thrust
varies across the record due to changing tracking error
and frictional force in the modulated groove, the lengths
of the unpaired gaps will alter so as to alter the relative
sensitivities of the two channels. The sensitivity of at
least one of the channels will for a similar reason vary
with the playing weight, though for gap lengths parallel
to the two modulation directions this will not affect
the relative sensitivities of the two channels. Another

(Continued on page 241)
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disadvantage of an unbalanced gap system is that in-
duced hum cannot be cancelled by suitably winding two
separate coils for each channel.

An interesting sidelight on the hazards of pickup
manufacture mentioned by P. Wilson in the discussion is
that the rejection rate is about 75% for the coils of two
American pickups using 54 and 56 gauge wire.

Four-track Tapes and Cartridges.—Two important dis-
advantages of tape relative to disc—its higher price per
reproducing time (particularly for stereophonic tapes)
and the inconvenience of threading it on to the tape
deck—have both been tackled recently in America.
Some of the results were described in papers by A. D.
Burt and D. R. Andrews and also by Dr. G. F. Dutton.
The price per time of tape has been reduced both
by using four instead of two tracks acrcss the %in width
and also by halving the speed to 3iin/sec. To secure
the same response at high frequencies at 33in/sec as
at 74in/sec the effective gap length of the reproducing
head must be halved down to about 107‘in, but this
can be achieved.

To keep losses caused by spacing of the tape from
the replay head due to the tape roughness to an accept-
able value the tape must be made smoother. Smoother
tape (and also greater freedem from dropouts) are also
necessary to allow the halved wavelengths at the slower
speed to be recorded satisfactorily. The allowable
angular azimuth error of the gap length direction is

" proportional to the recorded wavelength divided by the

linear error along the tape between the two sides of
the gap, i.e., this error is proportional to the tape speed
divided by the track width, and thus remains unchanged.
In stereophonic reproduction crosstalk problems are
reduced by staggering the four tracks so that no two
stereo tracks are adjacent to each other. The signal-
to-noise ratio tends to deteriorate when four rather
than two tracks are used since the signal is propor-
tional to the number of magnetic particles, ie., the
tape width, and the noise is more nearly proportional
to the square root of the number of magnetic particles.
An increased recording emphasis at frequencies near
the region of maximum hearnng sensitivity has been
suggested as a method of reducing the apparent signal-
to-noise ratio. According to Dr. G. F. Dutton however,
results on orchestral output spectra show that peak
signal levels in this region can only be increased by
about 4dB or less before overloading occurs.

The slower speed also increases the difficulty of
making the transport mechanism sufficiently free of
wow and also (particularly) of flutter. For example, a
slipping clutch providing take-up tension tends to be
jerky and produce longitudinal oscillations of the tape.
The flutter produced by such oscillations will be more
serious at the shorter wavelengths recorded at the
slower speed. The inertia of a given capstan which
tends to smooth out irregularities in the tape motion
will be quartered at the slower speed. The wow and
futter for the R.C.A. 33in/sec tape cartridge on its
deck was quoted as about 0.3%.

Easier handling of the tape has been achieved in a
number of ways. For example, half loops at the ends
of the tape are automatically caught and pulled through
the transport mechanism in a development of the
Armour Research Foundation of America. The paper
by A. D. Burt and D. R. Andrews described the R.C.A.
cartridge. In this the tape is enclosed in a plastic
container which can be readily slotted into its correct
playing position on the tape deck. Thus the cartridge
can be removed even when the tape is only partially
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played through, and a particular tape cannot be “lost™
by being transferred on to ancther reel by mistake.
The two hubs carrying the tape before and after play-
ing do not have any flanges on them at the side of the
tape so that the whole space between the hubs can
be filled with tape throughout the playing time. Win-
dows in the cartridge allow the amount of tape which
has been played to be seen. The tape is secured by a
loop at each end which slips over a peg on each hub.
At the end of each reel the change in the position of
the end of the tape as the peg completes its last revo-
lution can be used to actuate a frip mechanism to Stop
the tape or reverse it and replay on another track.
Interlocks (which can be removed) between the trans-
port mechanism and cartridges carrying pre-recorded
tapes prevent such tapes from being accidentally erased.

Is Stereo Worth While—Dr. W. S. Percival was brave
enough to give an opinioa on this question. With both
stereo and mono reproducers their value increases pro-
portionately to their price at low price levels but tends
to flatten out to a constant value at high price levels.
At first the value for money increases more rapidly with
single-channel than with stereo reproducers. The maxi-
mum attainable value is, however, greater with stereo
so that at some point the value-for-money curves cross
for the two types of reproducer. Dr. Percival would
not, however, commit himself as to what price this
occurred at!

New Range of Kits

ITEMS from the American Heathkit range are_becom-
ing available in this country from Daystrom, Lud., of
Gloucester. Kits already obtainable from the audio
range include two stereo combined amplifiers and pre-
amplifiers, a loudspeaker system and two transistor re-
ceivers, and from the test and measuring gear range an
oscilloscope and valve voltmeter. A kit for an amateur
40-W transmitter covering the 80, 40, 20, 15 and 10
metre bands is also available. Forthcoming kits will
include an R-C bridge, audio oscillator, wattmeter,
sensitive a.c. valve voltmeter and low-level stereo
pickup and tape head amplifier.

The S-88 sterco combined amplifier and pre-amplifier
incorporates two 8-watt ultra-linear push-pull output
stages using ECL82 triode pentodes. A low-pass filter
cutting off at a rate of about 18dB per octave above 4, 8
or 12kc/s can be switched in. A balance control with
a range of + 4dB is incorporated, and the two stereo
signals can be interchanged. Similar facilities are pro-
vided in the S-33 amplifier kit, except that there is no
low-pass filter, and the output uses two EL84s in
single-ended ultra-linear stages to give 3 watts per
channel.

The UXR-1 transistor receiver kit covers the medium
and long-wave bands and uses six transistors. A push-
pull output stage feeds a 7-in x 4-in loudspeaker. The
UJR-1 kit is intended for beginners and also covers the
medium and long-wave bands. It uses a single transistor
(with reaction) to feed headphones with an impedance
between 2 000 and 4,000 ohms.

The 0-12U S-in oscilloscope kit has a maximum Y-
amplifier sensitivity of 14mV /cm and a frequency
response flat within 1dB from 8c/s to 2.5Mc/s. An
X-amplifier with a maximum sensitivity of 170mV/cm
and a response flat within 1dB from 1c/s to 200kc/s is
provided, or, alternatively, a time base with a repetition
frequency variable from 10c/s to 500kc/s is available.

The V-7A valve voltmeter can measure alternating or
direct voltages (1.5V to 1,500V f.s.d.), resistances (0.1Q
to 1,000M() and power ratios. The input impedance
is 11MQ on the d.c. ranges, and the frequency response
on the a.c. ranges within 1dB from 40c/s to 7TMc/s.
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MAVARS

By *“ CATHODE RAY”

ANOTHER KIND OF QUIET MICROWAVE AMPLIFIER

YES, I know they are usually called parametric
amplifiers, but that is an octosyllabic mouthful,
liable moreover to be confused by the quick reader
with paramagnetic amplifiers, which could be para-
metric or on the other hand could be the crystal
maser described last month or in fact something
altogether else. So I prefer the title given in America*
MAVAR, meaning “ Mixer Amplification by Variable
Reactance.” Except that as I abhor the term  mixer”
for a modulator or frequency changer I make the
“m?” stand for  microwave,” as in “ maser,”
even though in theory the mavar could be used for
other waves.

If you are thinking that “ maser » and * mavar ”
sound like twins, that is all to the good, because it
quite rightly suggests some likeness between the
devices so named. They both amplify, and both
yield a much better signal/noise ratio than conven-
tional amplifiers, enabling weaker signals to be
effectively received. This is most valuable at the
very high frequencies called microwaves—wave-
lengths of a few centimetres or millimetres. Both
kinds of amplifier tend to be sharply tuned, unlike
travelling-wave tubes, which cover a wide frequency
band.

Amplification in Masers

In the maser, the amplification comes from the
release of energy when atoms or molecules drop back
from an “excited” or energized state to their
normal state, in response to stimulation by the weak
signal. The frequency at which it amplifies is
determined by the energy difference utilized; in the
ammonia maser this is fixed by Nature, making it a
very precise and reliable frequency standard; but
in the more practical cold-crystal or solid-state maser
it can be varied by a magnetic field. The basic
principle of the mavar is completely different.
and while jts chief application is in the microwave
band and one variety makes use (like one variety of
maser) of electronic spin in paramagnetic atoms,
these resemblances are coincidental rather than
essential.

The solid-state maser, as we saw, is almost un-
believably simple for the highly sophisticated
apparatus it is—just a special kind of crystal stuck in
a metal box at the end of a waveguide, tuned by a
magnet and cooled by liquid helium or oxygen.
The difficulty lies in understanding exactly what goes
on in the crystal, because it involves rather advanced
knowledge of atomic structure and behaviour. The
general idea of energy lifts and drops in an atom is
not too hard to grasp, however.

The general idea of the mavar is also simple,
but its working is not at all casy to visualize clearly.
I have been finding it a severe test of my doctrine
that anything which can be dealt with mathematically
can be explained to the non-mathematical by analogy,

* “The Mavar: A Low-Noise Microwave Amplifier,” by Samuel
Weber, Electronics, 26th Sept. 1958, pp. 65-71.
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diagram or model. And yet it involves no recondite
concept such as ¢ waves; only straightforward basic
circuit theory.

Briefly, a mavar is like the frequency changer in a
superhet, except that (a) the local oscillator varies a
reactance instead of a resistance, and (b) amplifica-
tion takes place without change of frequency.

Fig. 1 is a circuit diagram of a simple frequency-
changer stage as used in many receivers, especially
for radar. Currents of two different frequencies,
due to incoming signal and local oscillation, are
mixed by coupling them into the same -circuit.
If everything in that circuit were linear, no signal
at any other frequency would appear. Merely
mixing is not enough. Hence my dislike of the name
“ mixer ” for an arrangement in which the key
component is the crystal, Cr, which is essentially a
non-linear resistor—i.e., one whose current/voltage
graph is not a straight line, so that its resistance
varies with the current through it or voltage across
it, contrary to Ohm’s law.

Ohm’s law or not, the current through a resistor
is equal to the applied voltage divided by the re-
sistance (at that voltage). Alternatively—and in
what follows we shall find it simpler—the current is
equal to the voltage multiplied by the conductance.
Either way, if the resistor is linear the resistance
and conductance are constants, so the current has
exactly the same waveform and mathematical form
as the voltage. If the voltage has two frequencies,
the current has two and only two.

Let us call the voltage at any instant v, and suppose
it consists of two frequencies (oscillator and signal)
fo and f,, with peak amplitudes V, and V.. For
brevity we use the usual symbol « for 2nf, and have

v = V,sin w,t + V, sin wg 0))]

If we multiply this by a constant c.c;nduct'ahce G,

Cr
M
L4 ]
AMPLIFIED
INCOMING Jf C':) SI%#AL
SIGNAL be b INTERMEDIATE
FREQUENCY
—\2000
LOCAL
OSCILLATION

Fig. 1. Simple frequency changer circuit, in which the
crystal diode, Cr, is essentially a non-linear resistor. Ifa
non-linear reactor is used instead, the system is nearly a
mavar.

then the result (the current, ) obviously has the same
form.

But now let us suppose that the conductance de-
pends on the voltage. In a diode, for example, the
conductance is less than the average during the
negative half-cycles and more during the positive half-
cycles. A simple case would be one in which the con-
ductance was equivalent to a fixed amount, G,, plus
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an amount varying in proportion to the voltage, vG.
The whole conductance is usually denoted by a small
letter to show it is variable:

g = G, + vG

And, since ¢ = ug,

i = (G, + vG) - .. 2)

We have already written out v in full (1), so we can
fill it into (2) to obtain
i=(V,sin w, t + V,sin «,1) [G, + (V,sin w, Z

+ V sin o, )G] .. 00 .. .. 3)

If you are one of those who can only tolerate
trigonometry in very small doses there is no cause for
alarm, for all you are being asked to do is take note
of the fact that this expression inevitably involves
sin w, f X sin w, . And if you look up any list of
trigonometrical formulz you will find that this
(usually in the form sin A sin B) is equal to a half of
[cos (w, — w,) t—cos (w, + ®,) ). (The appear-
ance of cos instead of sin, and a minus sign between
them instead of a plus, signifies no more than the
phase relationship; they are still, with reference to a
suitable starting point, sine waves.) So we have two
new frequencies, equal to the difference and sum
of those put in, and can take our pick of them
ti?r the i.f. signal, by tuning to it by means of Cin

ig. 1.

Incidentally, anyone who might feel like working
out (3) in detail but who doesn’t want unnecessary
work can take advantage of the fact that V, is usually
so small compared with V, that its effect on g is
negligible, and so the second occurrence of V, sin o, ¢
in (3) can be omitted without much error. The sum
and difference frequencies still come.

Those who are completely allergic to any sin-and-
cos at all can convince themselves of at least the
production of the difference frequency by a diagram
such as Fig. 2, which is a typical current/voltage
characteristic of a diode. The input voltage wave-
form is drawn on end, below, with the signal
frequency exaggerated in amplitude to show it up
clearly. Being different in frequency from the
oscillation, it alternately strengthens and weakens it,
giving the phenomenon known as beating. The beat
frequency is equal to the difference between the two
input frequencies, but there is no voltage at the beat
frequency. All the positive half-cycles in one whole
beat are nullified by negative half-cycles. Nor, if
this voltage were applied to an ordinary resistor,
represented by a straight-line graph, would there be
any beat-frequency current to use as an i.f. signal.
But when applied to a diode the negative half-cycles
are suppressed as shown, and the current averages to
give a beat-frequency component, shown dotted.
There is also a sum-frequency current, but it is
masked from sight by the currents at the original
frequencies.

Let me emphasize again that the reason for the
production of sum and difference frequencies is that
the conductance of the diode depends on the applied
voltage, as shown one way in Fig. 2 and another way
byg = G, + vG. Actually the conductance in Fig. 2
would not follow such a simple formula, but the
principle is the same.

1 have recapitulated the elementary principles of
frequency changers at length, well known though they
must be to all radio students, because the likenesses
and differences of the mavar will be clearer if this
basis for comparison is fresh in the mind. The
mathematical treatment is bulkier but no more
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difficult in principle than what we have just gone
through.

The difficulties begin when we try to visualize what
is happening. Directly we substitute a reactance for
the diode we rule out the Fig. 2 kind of diagram,
which only works when current and voltage are in
phase. If it were an ordinary constant reactance, then
vector diagrams would come to our aid. But if you

1
OUTPUT CURRENT
;
g
'é' T
5 C>
g —TF— Fig. 2. The action of Cr in
————— Fig. | can be represented by a
—— ] diagram of this type. Un-
c:; fortunately it fails when applied
— to the mavar.

can make a vector diagram work satisfactorily for a
circuit in which the reactance is a function of the
voltage you are a better man than 1.

The reason for wanting some sort of visual aid
perhaps more than usual is that the story told by the
mathematics is something we should probably never
have expected. And if you are one of the types who
regard all mathematical results with suspicion until
supported by clearer evidence you may even have
some difficulty in believing it.

Negative Resistance

The mathematical result in this case is that if the
usual non-linear resistance of the simple additive
frequency changer is replaced by a reactance, it looks
to the signal like a negative resistance. In other
words, power finds its way from the local oscillator
into the signal, at the frequency of the signal, and in
proportion to the signal voltage. In still other words,
the signal is amplified, without change of frequency,
and the power for doing this comes from the local
oscillator, working at a different frequency. As we
shall see, this result is not absolutely inevitable—
certain conditions have to be fulfilled—but that it
should happen at all is surely interesting enough to
stimulate investigation.

Either inductive or capacitive reactance can be
used, but I think capacitive is better for a first study,
because the simplifying assumption that it is free
from resistance is very nearly true of familiar
capacitors. It also offers better possibilities for
mechanical models, real or imaginary. What may
take a little more getting used to is capacitance that
varies according to the voltage across it. (Inductance
that varies with the current through it is only too
familiar.)

The basic fact about capacitance is that it is a
measure of the amount of electric charge 2 given
voltage can store. Just like, in fact, the size of a tyre
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VOLTAGE m
v

. fig. 3. Showing how the

1 (a) current through a cap-
acitive reactance can be
- derived graphically from
the voltage.
CURRENT /
[=d¥
dt

or balloon, where the charge is air and the voltage is
pressure. In symbols:

Q=CVv .. .. (C))
This says that the charge is directly proportional to
both voltage and capacitance. We are quite used to
applying varying voltages to capacitors, but usually
their capacitances are constant, So the effects of
variable capacitance are less familiar, except perhaps
to specialists such as engineers of the Compton Organ
Co., who do exactly the reverse of most of us—vary
C sinusoidally while keeping V constant. The result
is the same, however.,

It is unfamiliarity with this, presumably, that gives
rise to the question with which successive generations
of students try to baffle their teachers: If a capacitor
is charged and then dismantled, what happens to the
charge (and its energy)? It is assumed that the
insulation of the plates is maintained. The charge,
Q, therefore remains; and, in so far as C is reduced
by the dismantling, V rises. For proof, see (4).
This is the basis for the * Cathode Ray ” voltage
raiser, proposed in the May 1950 issue. (No doubt
lots of other people proposed it centuries ago, so
don’t write in to tell me.)

Current Flow

Now of course a charge in motion is a current, so
if one varies either V or C (but not both at once in
opposite directions so that V x C is constant) a
current must flow in and out. Expressed more
precisely, and using small letters to indicate variables:
i dg*
de
If C is constant, then g (== Cu) varies at C times the
rate that v is varied. So we have

. dv
I—Ca

Supposing v is our usual sine wave, V sin wz:
. d (V sin w?)
i=C e
de

Fig. 3(a) shows a single cycle of v, and under-
neath at (b) is drawn a curve showing the rate at
which v is varying. It is easily derived from (a);
for example, v increases fastest at the start, making
dv/de a positive maximum; it isn’t varying at all
at the peaks, so then dv/dr is zero; and so on. It
is, in fact, a cosine wave. The well-known calculus

*If, most regrettably, you are unfamiliar with the differential
calculus, there is no need to be dismayed by the appearance of ?ii,

which is simply a short way of saying * the rate of change of charge
with respect to time »* or “ the slope of a charge/time graph.”
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rd
result is d(V sin w)/dz = & V cos or. And the
capacitive current is proportional to this, as we
have just seen, so
1 = oCV cos wt .. 6))
which is the same waveform as v but advanced quarter
of a cycle in phase. That is the familiar fact of
a.c. theory, commonly expressed by showing a
current vector leading a voltage vector by 90°.
We are familiar, too, with the fact that when you
multiply ¢ by v to find the power you get a positive
product during the first and third quarters of the
cycle, when v is charging C, and an exactly equal
negative product during the second and fourth
quarters, when C is discharging back into the source.
The net power either way is therefore nil.
Again, we have gone through all this old stuff

Fig. 4. These waveforms represent: (a) the applied sig-
nal voltage v; (b) the slope of (a), which could represent
the current driven v through a constant capacitance; (c)
the variation of the capacitance due to the pump oscillator,
working at twice the frequency of v; (d) the slope of (c);
(e) current due to v applied to the variable capacitance
(<), found by multiplying (b) by (c); (f) current due to
variation of (c) with v applied, found by multiplying (a)
by (d); (g) total current, equal to (e) plus (f); (h) triple
frequency part of (g) ; (i) the part of (g) atsame frequency
as (a), and in opposite phase, signifying  negative
resistance.

(b)

a
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for the sake of compariscn with the less familiat
case of capacitance varying and veltage constant.
If we make ¢ vary in the same way as v did (c =
C sin ) then obviously the result is the same except
for interchange of V and C, which as (5) shows
makes no difference at all.

It is quite interesting to realize that precisely the
same current-making result can be obtained by
varying capacitance exposed to a constant voltage
as by varying voltage across a constant capacitance.
Note in particular that there is no net transfer of
power.

But in a mavar both vary at once, just as both
voltage and conductance vary at once in a frequency
changer. What makes the mavar a little more com-
plicated is that what we are interested in is not just
the product of two varying quantities (as in { = g
for the frequency changer, or ¢ = cv) but their
slope or rate of change. We have found that, when
v alone is varying the current is ¢ dv/dz, and when ¢
alone is varying it is wvdc/ds, so when both are
varying:

. du T de
PECq var
As before, let us make our signal voltage
v = V sin ot

ag 6)

We know that

do

de
And, as we did with g, we can make ¢ consist of a
constant part, C,, and a part varying at the frequency
of the local oscillation:

¢ = C,+ Csin (vt + 0)

The 6 denotes the phase difference, if any, between

the two voltage waves, The rate at which C,
varies being obviously nil,

g—‘; = w,C cos (wt + &

= w}V sin w,l

Filling these into (6) and working out how much
current there is at each frequency we have

i = wCVcos wt+ »CVsin (of + ) cos w,t

+ w,CV sin o cos (ot + 0)

@y

= »,C,V cos wl +

g)V [sin (w,t + 8 + w2)
+ sin (w,t + 0 — w,)]

@

Y [sin (@t + w,t + O

+ 2
+ sin (o, — wt — )]

= w,C,V cos wt + C—;\—I [(w, + w,)sin (w,t + 6

+ wt) + (0, — w,) sin
(wt +0— )] .. (D

The first term of the final result is of course the
current that v would cause if the capacitance consisted
only of C,. The “cos™ indicates that it is 90°
out of phase, dissipating no power.

The first of the two terms in the square bracket
represents the * sum » frequency current, and the
second the * difference ”” frequency. If we assume
9 = 0, then (remembering that sin — x = —sin x)
whatever frequencies are chosen the first term must
be positive and the second negative. This means
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Fig. 5. Mechanical an-
alogue of mavar.

that the sum-frequency current is a positive sine
wave and would draw power from a sine voltage
at that frequency, but the difference frequency is a
negative sine wave so would deliver power to a sine
voltage at that frequency. If we choose our fre-
quencies so that w, — @, = o, (e, @, =2w,)
then the second term simplifies to —w sin w,l,
indicating power flowing into the signal. Which,
as Euclid said, erat faciendum, meaning it’s just
the job.

That is why in mavars the local oscillator, collo-
quially termed the pump, usually works at twice
the signal frequency. The closer scrutiny we shall
later give (7) will show that this is not the only possible
useful frequency, but it will do to be going on with.

Graphical Illustration

Meanwhile we must do our best for those who find
purely mathematical treatment obscure or uncon-
vincing. We can, with a bit of an effort, accomplish
the same thing less precisely but more graphically
by drawing waveforms. In Fig. 4 (a) is one cycle
of the applied voltage v—a sine wave. Next, at
(b), is a graph of the slope of (a), dv/dt—a cosine
wave. (C) represents the variable part of ¢—a double
sine wave, because the pump frequency is twice
the signal frequency. Next, at (d), comes dc/dt—
2 double cosine wave. The part of the current due
to variation of v—cdv/dt—is got by multiplying
(b) by (c), and is shown at (e). And the part due
to variation of ¢, which is (a) multiplied by (d),
appears at (f). Finally, the complete current is
obtained by adding (e) to (), as at (g).

This appears pretty clearly as a mixture of a sine
wave of three times the frequency of (a), starting
in phase with it, and a sine wave of the same frequency
as (a), but opposite in phase. They are shown
separately at (h) and (i). Because (h) is different
in frequency from the voltage (a), it conveys no net
power—its single half-cycle of current in opposition
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to the voltage half-cycle exactly balances its two
half-cycles in the other direction because it comes
near the voltage peak. But (i) is always o the
voltage source, feeding it with power.

Any to whom even this procedure smacks too
much of maths and who are more mechanically
minded may like to try the following. Take a
weight, say 1 Ib, and suspend it by about 4 ft of
string from the centre of the lintel of an open door-
way, preferably one not in frequent use (Fig. 5).
Attach the middle of a piece of thin elastic (or the
ends of two pieces) to the weight. Standing on the
side away from the door, hold one of the free ends
in each hand. Now set the weight swinging to-
wards and away from you and then rest your hands
on the door posts. The swinging will gradually die
out like the pendulum of an unwound clock. But
if you alternately increase and decrease the stretch
of the elastic by moving your hands away from
and towards the weight, at twice the frequency of
the weight’s swing and in phase with it, you should
with a little practice be able to keep the weight
swinging indefinitely (which means until you get
tired). You must not cheat by moving your hands
other than strictly at right angles to the direction
of swing. If the elastic is kept in contact with the

R~

CIRCUIT
RESISTANCE

Fig. 6. If the r.f. re-
sistance of a circuit, R by
itself, is periodically var-
ied by @ mavar from 0 to
2R as shown at (a), the
Q of the circuit is affec-
ted as shown at (b), which
resulss in ne: amplifica-
tion.

0

(b)

door posts, even the most sceptical should be con-
vinced that power is being fed in by periodical
variation of mechanical capacitance (which is the
compliance of the elastic). The constant and greater
part of this capacitance is due to gravitational pull
on the weight. The velocity of the weight represents
i, and the pull on the weight due to gravity and
elastic represents v.

This helps to explain how in both electrical and
mechanical systems having reactance which depends
on voltage or stress there sometimes occur sub-
harmonic oscillations (frequencies lower than one
would expect). Loudspeakers, for example. This
is quite a big subject in itself, so the brief hint must
suffice, while the attention of the trigonometrists is
directed back to equation .

™ q . . . ™
If 6 = E(whxch is 90,) then, since sin (x + 2—) =

cos x, the whole current becomes “° wattless.” When
6 is increased to =, the difference-frequency term
represents power taken instead of given. If the
pump is not synchronized with the signal, so that ¢
continuously drifts on, the signal circuit gets on
the average as much positive resistance as negative,
which (it might seem) would do the signal no good.
Fortunately this is not so, for the signal amplitude
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is proportional to Q or 1/R; consequently a given
amount of negative resistance builds up the signal
more than the same amount of positive resistance
damps it down. Suppose the resistance of the signal
circuit without benefit of mavar was R ohms, and
that owing to lack of synchronism the resistance
contributed by the mavar alternated slowly between
+Rand —R. The +R could do no worse than halve
the signal amplitude, but the —R would eliminate
all circuit resistance and start the signal building
up towards infinity, as shown in Fig. 6. The signal
would of course be amplitude-modulated at the
frequency by which the pump oscillator was stray-
ing from exact synchronism with twice the signal
frequency.

Other Pump Frequencies

For microwaves, this need for the local oscillator
to be twice the signal frequency is likely to be a
nuisance. Although the simplified way in which
we have looked into the mavar principle doesn’t
directly show it, the fact remains that other fre-
quencies—including lower ones than the signal—
are possible. Equation (7) does show that there is
an opposite-phase current at the difference fre-
quency, no matter what o, may be in relation to
w,. So far, we have considered only the special
case in which w, = 2w, so that W, — @, = w,
When o, — o, is something different, say w, a
resistive so-called idling circuit must be provided
for this current to flow in. Its flow there sets up a
voltage at the same frequency acrass the reactance,
and that, in combination with the pump voltage,
results in a current in%o the signal circuit.

In som: experiments by Chang and Bloom, their
choice of frequencies (in Mc/s) was f, = 380,
fo = 300, and £, = 220. Twice f, (produced as a
harmonic by the non-linearity of the reactance)
minus 220 yields f,. In thzir work they used a ger-
manium djode as the varying capacitance. (Its use
for af.c. has already béen described in Wireless
World—by G. G. Johnstone, August 1956, p. 354.)

The original mavar made use of electronic spin
in paramagnetic crystals to vary inductance, in a
rather similar way to the 3-level maser described
last month. But it needs such an €normous amount
of pump power (20 kW has been mentioned!) that
the whole thing is in danger of going up in smoke.
The diode scheme, which needs only milliwatts,
looks much more practical, though there may well
be doubts about the higher frequencies. Still another,
and again remarkably different, method of putting
the mavar principle into action is by means of vary-
ing space charges in a tube. This arrangement,
the precise functioning of which does not exactly
leap to the mind’s eye, has been developed by the
Zenith Radio Corporation of America and was
described on the Technical Notebook page in the
November 1958 issue.

Although a noise figure of 1 dB is claimed for this
tube, the tendency is for mavars to be nearer the
3-4 dB mark—not so quiet as masers with their
liquid helium, but markedly better than conventional
amplifiers. Besides avoiding extreme refrigeration,
mavars also handle much more power than masers.
So we are likely to hear quite a lot more about
them. Why (you are asking) are they so quiet, in
spite of working at room temperature? Because
the business part of the device is a reactance, which
being non-resistive doesn’t generate thermal noise.
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Products

NEW

Versatile Signal Lamp Fitting

A NEW signal lamp fitting possessing a number of novel
features is the new Bulgin model D788. It fits panels
up to 0.5in thick, can be supplied to take a wide variety

Versatile Signal and Indicator Lamp (Bulgin).

of British or American indicator and signal lamps, fila-
ment or neon in bayonet or screw types; the lamp socket
is adjustable for depth within the body and the lamp can
be renewed from either the front or the rear. The
front bezel can be either plastic or metal. It fits into a
145-in diameter panel hole.

The front lens, which is nearly lin in diameter, can
be either plastic or glass, in the former material it can
be either transparemt or translucent but in glass only
transparent lenses are available. 1In either material there
is the choice of five colours.

The makers are A. F. Bulgin and Co., Ltd., Bye Pass
Road, Barking, Essex.

Measuring Relays

FRENCH Leland Leroux Sensitact” relays are now
available in England. Each relay consists of a screened
moving-coil galvanometer with pointer and contact
attached, and two scparate contacts adjustable over the
full range of the scale provided. Sixteen models are
available with full-scale deflections ranging from 10mA
down to 0.02mA. For the most sensitive model the mini-
mum change of control power necessary to make or

e
“

e
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Leland Leroux **Sensiiact '’ measuring relays.

g

break contact is abeut 0.05+W; the maximum power
which can be handled by the contacts in all models is
200mW. The response time is from 0.1 to 0.2 seconds,
depending on the positions of the adjustable contacts.
The cost of these relays ranges from £13 10s to £15,
and they are available in this country from Leland In-
struments, Ltd.. 22-23, Millbank, London, S.W.1.

Miniature Silvered Mica Capacitors

THE new range of protected miniature silvered mica
capacitors recently introduced by the Telegraph Con-
denser Co. Ltd., North Acton, London, W.3, measure
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ELECTRONIC EQUIPMENT

AND ACCESSORIES

New miniature T.C.C. silvered mica capacitors Tybes
CSMI5 (end connections) and CSMI 5s (side connections).

only % x 1 x #in, yet the rated working voltage is 350
d.c. and the test voltage 1,000d.c. The range covers
capacitances of 10pF to 220pF with tolerances of from
1% to 20% as required. These capacitors have a power
factor of less than 20 x 10-4 at 1Mc/s and a temperature
coefficient of +5 to +50 parts per 10° per degree C
over the temperature range —70°C to +100°C and the
insulation resistance is better than 10°MQ.

The new capacitor is available in two styles, one, the
CSM15, with flat end-connecting strips and the other,
CSM15s, with side-entry connections.

Miniature Long-scale Meters

A RANGE of small, flush-mounting, moving-coil
measuring instruments, based on the design of the well-
tried Crompton Parkinson industrial switchboard meters,
has been introduced for use in electronics, telecommuni-
cations equipment and test gear. These have pointer
rotations of 240° and are available with 2-in or 2}-in
diameter dials and assembled in either moulded-plastic
or die-cast metal cases, the latter being a sealed type
conforming with the requirements of British Draft
Defence Specification 62.

The 24-in models provide a scale 4%in long, while
that of the smaller meter is 34in. The range includes
d.c. microammeters, milliammeters, ammeters and volt-
meters, also a.c. milliammeters and voltmeters, the resist-
ance of voltmeters being 10002/V.

In a flush-mounting moulded case a 0-200 d.c. micro-

'

Crompton Parkinson 240°-scale moving-cail milliammeter
in moulded case.

247

www._americanradiohistorvy com



www.americanradiohistory.com

Left: Neosid miniature
pot-type coil, shown
with screening can
removed.

Hermetically sealed 1 ran-
sipack’  d.c.  convertor
using semiconductors.

Above: Fane Acoustics
bass loudspeaker.

ammeter costs £4 5s for 2in or 2iin size, and in sealed
metal case £5 18s and £6 3s respectively, A 0-400 volt
d.c. meter (moulded case) costs £5 3s 6d in 2%in size. In
2-in size the highest range is 0-200V. A.C. meters
cost about 12s more.

The makers are Crompton Parkinson Ltd., Crompton
House, Aldwych, London, W.C.2.

Miniature Toroidal and Pot-Type Coils

COILS wound on miniature dust-iron toroids down to
2mm in outside diameter can now be supplied by Neosid
to special order. They are primarily intendsd for com-
putor equipment and these tiny coils can be machine-
wound with up to 150 turns of No 47 s.w.g wire and
even more by hand winding. A screwed slug in the
toroidal core provides about 10% variation in inductance.

Some very small pot-type coils in $-in square screen-
ing cans for transistor and printed circuit applications are
also new.

As shown in the illustration two tiny fixed capa-
citors can also be included in the assembly. Qs of
200 are readily obtained with coils or transformers for
use up to 4Mc/s and with inductance values of up to
11mH, while a Q of 100 is realizable at 20Mc/s. A
limited variation in inductances is provided by a slug
in the centre of the pot core.

Further details can be obtained from Neosid Lid,
Stonehills House, Bowardsgate. Welwyn Garden City,

“ Transipack > Convertors

THESE are semiconductor h.t. sup ly units intended
primarily for operating portable andp mobile electronic
and communications equipment from low-voltage bat-
teries, such as 6 to 28 volts. They are available as
hermetically sealed units, as illustrated, or housed in
orthodox screening cases, and the range includes a
miniature model of about 2 watts rating as well as one
of the order of one kilowatt.

A typical sealed unit for 12-volt operation gijving
300 volts d.c. output at 30 watts costs about £20. It
measures approximately 2%in x 23in x 3in and weighs
about 111lb.

An unsealed unit, the Model 707, provides a d.c. out-
put variable in 50-volt steps from 50 to 550 volts and
with a rating of 30 watts. This model has a tapped
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toroidal transformer and is claimed to have an efficiency
of 85%. It measures 47%in x 2%in x lin, weighs
111b 150z and costs £12 3s.

The makers are Transipack, 29 Burnt Ash Hill,
London, S.E.12.

Bass Loudspeaker

ALTHOUGH developed primarily as a replacement for
the bass loudspeaker originally used in their “Quartet ”
4-speaker system (see Dec. 1958 issue, p. 607), the Fane
Acoustics 12-in H.D. unit is also available separately.

It has a smooth response from 30 to 4,500c/s
with a gradual roll-off beyond, and a maximum input
power rating of 20W (continuous). The total flux is
160,000 lines; the flux density being 12,000 gauss and
the voice-coil diameter 2in. The cone is curved-sided
and is reinforced by a double roll at its junction with
the foam plastic surround to inhibit bell-like vibrations.
The cost of this speaker is £9 (not liable to purchase
tax), and it is manufactured by Fane Acoustics, Ltd..
Batley, Yorkshire.

Tape Bulk Eraser

AN a.c. mains energized coil is wound on the centre
limb of an E-shaped core to provide the magnetic field
for the “Instant™ eraser. The push-button switch is
depressed and the dimpled side of the eraser passed over
the entire area of
both sides of the
tape reel, The
eraser is then re-
moved some way
from the reel (to
allow the erasing
field to decrease
gradually) and the
push - button
allowed to spring
back. Erasure of
the tape is then
complete, Reels
should not be
erased in situ on
recorders with magnetic chassis as so much flux may
be diverted through the chassis as to give incomplete
erasure. ‘This eraser costs 27s 6d and is available from
Osmabet, Ltd., 14, Hil'side Road, London, N.15.

“Instant’’ tape bulk eraser.

Magnetic Tape Splicer

IN the “ Editape” splicing block, the tape holds itself
in position in the shallow slot because of the special
cross-sectional shape of this slot (see inset on photo-
graph). The narrow slit crossing at 45° is for guiding
the tape cutting blade—which should preferably be non-
magnetic The splicing block costs 7s 6d (including
postage) and is available from Sound Developments,
9, Osborne Road, Kingston-upon-Thames.

“Editape’’ splicing block with inser showing special cross-
sectional shape of shaliow slot for retaining the tape

WIRELESS WORLD, May 1959
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News from the Indusiry

Philips-Cossor Link.—Philips Elec-
trical Ltd. have acquired control of
Cossor Radio and Television Ltd., a
subsidiary of A. C. Cossor Ltd., to-
gether with the right to wuse the
Cossor trade mark in the fields of
domestic sound radio, television and
sound reproduction in all countries
except Canada and Pakistan. The
new directors of Cossor Radio and
Television Ltd. are A. L. Suther-
land, director of Philips since 1956,
E. W. Brades, director and sales
manager of Philips’ associate com-
pany Stella Radio and Television,
and J. S. Clark, joint managing
director of A. C. Cossor Ltd. and a
director of a number of companies
within the Cossor group. D.
Turner, former sales promotion
manager of Cossor, is appointed
sales manager. For the time being
correspondence should continue to
be addressed to Highbury Grove,
London, N.5.

Pilot Radio has become a wholly
owned subsidiary of Ultra Electric
Ltd., who have also acquired from
the “Pilot Radio Corporation, of
America, “Pilot” trade marks_in 17
European countries. Pilot Radio,
whose works are at Park Royal,
Middlesex, was formed in 1935,

E.M.L.-S.T.D. Link—An agree-
ment has been entered into between
E.M.I. Sales & Service Ltd. and
Scientific & Technical Developments
Ltd. (8.T.D.), of Wallington, Surrey,
whereby E.M.1. will undertake world
distribution outside the U.K. of the
“ Orthotone ” range of high-fidelity
units. Equipment will carsy both
“ Emisonic ” and ¢ Orthotone ” trade
marks. Distribution to the Trade
in the U.K. will continue tc be the
direct concern of S.T.D. The
identity and management of S.T.D.
remains unchanged and the manu-
facture of all “Orthotone ” products
will continue at the Wallington
factories.

Miniature Relays.—One of the
subsidiaries of the Elliott-Automa-
tion Group, C. P. Clare, Ltd., which
was formed towards the end of last
ear to manufacture and seil under
icence the products of C. P. Clare
& Co., of Chicago, received £12,000
worth of orders for its miniature
relays in its first full month of
operation.

The “Gramdeck”  turntable-
driven tape tr.nsport and transistor
record/replay mechanism mentioned
in “Technical Notebook” in our
July 1958 issue (p. 330) is now
marketed by Andrew Merryfield
Ltd., 29-31, Wright's Lane, London,
W.8. It costs £13 12s.
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Marconi’s and A. T. & E. have
been jointly awarded a contract by
the United States government for
the supply of a mobile microwave
telephone and telegraph communica-
tion system linking many of the
U.S. Air Force bases in this country.
The radio equipment, which is cap-
able of carrying 240 telephone
channels and operates in the 4000-
Mc/s band, will be supplied by
Marconi’s and the telephone carrier
equipment, which operates in the
60-552kc/s band, by A. T. & E.,
who, in association with Telephone
Manufacturing Co., will also supoly
the telegraph channelling equip-
ment. The overall value of the
order is about $3.5M.

Educational Technical Develop-
ments Ltd., of Market Place, Read-
ing, Berks., has been formed by
R. Clyne, well known in the industry
as a supplier of kits and parts, etc.
(who is chairman), and P. T. V.
Page, until recently manager and
director of instruction at E.M.L
Institutes (who is principal). The
company is providing “Radiostruc-
tor” postal tuition courses with
which the student is given com-
ponents for constructional work.

Datum Metal Products Ltd. is the
new title adopted by Davis &
Thompson Ltd., of Watford, Herts.,
manufacturers of Datum instrument
racks, cases, chassis and consoles.
The company is a member of the
Camp Bird Group.

]

PN

s &
1
B

T

i

E.M.l. ELECTRONICS are supplying this
microwave link equipment to convey the
B.B.C. television service from the main-
land to the Orkneys’ transmitter.
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Telemechanics Ltd., of Hythe,
Southampton, which was formed by
F. M. Hills in 1946 and became part
of the Pena Group, has been re-
acquired from the liquidator of Pena
by Mr. Hills, who is managing
director. The company, which is
engaged in the manufacture of
“Telemax ” test equipment, marine
broadcast receivers and power units,
can offer production facilities to the
industry.

Cossor airborne radar trans-
ponders for traffic identification have
been ordered by B.O.A.C. for its
fleet of Boeing 707 jet aircraft. The
transponder, which replies to ground
interrogation with a coded train of
pulses, is compulsorily fitted in high-
flying “civil airliners in the U.S.A.,
and arrangements are being made
for its use in Europe.

Truvox.—Because of the report
which appeared in some journals
regarding the liquidation of Truvox
Holdings Ltd., we have been asked
to state that the liquidation of this
non-operative company in the Tru-
vox Group in no way affects the
activities of Truvox Ltd., manufac-
turers of tape recorders. The com-
pany was liquidated “for purely
administrative reasons.”

Pye—The Norwich studios of
Anglia Television Ltd., the pro-
gramme contractors for the LT.A’s
Mendlesham, Suffolk, station is be-
ing equipped with cameras and con-
trol gear by Pye, who are also
supplying an O.B. unit. The trans-
mitting equipment at Mendlesham
is also being provided by Pye, whose
transmitters are in use at the I.T.A’s
Lichfield and St. Hilary stations.

Decca harbour surveillance radar,
Type 32, has been installed in the
re-furbished radar station at Glad-
stone Dock, Liverpool. The 3-cm
radar equipment, which has seven
displays all fed from a common scan-
ner, provides a composite picture of
the harbour and its approaches. In
bad visibility when pilots ask to be
kept under observation minute-by-
minute information of the exact
position of the shio is passed by
radio to assist the pilot in navigating
the river and approach channels.

EXPORT NEWS

Microwave transmitters and associated
equipment for a radio network providing
a te'ev's’on and telephone I'nk between
Sundsvall and Boden (a distance of 300
miles) have been ordered by the Royal
Board of Swedish Telecommun cat ons
from Standard Telephones and Cables.
Th~ ‘nstallar’on. which w'll work in the
4000-Mc/s band, will provide six parallel
two- vav channels each capable of carry-
ing 960 telephone c’rcuits or one tele-
vision transmission complete with sound.
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[V
Television cameras, specially designed
by Pye for use in reactors, are beng
demonstrated during a tour of American
and Canadian atomlc energy plants by
Victor Hessen, manager of Pye’s Atomics
Division, and Donald Jackson. chief
mechanical engineer of the company’s
Transmission Division. The equ.pment
was shown at the Atomic Fair which
was held recently in Ohio.

Ultrasonic inspection equipment to
the value of £10,009 has been ordered
from Kelvin Hughes for installation in
a Czechoslovakian steel works. The
equipment will facilitate the rap.d
scanning of rolled mild steel bars for
internal defects and consists of a remote
control console containing the c.r.t.
presentation and recording equipment
and the remote operating controls for
a scanning unit situated above the main
feed conveyor.

Telecommunication Equipment.—As
part of the programme ior the expan-
sion of the telecommunications service
between East and West Pak'stan and
overseas, the Posts and Telegraphs De-
partment has ordered from Marconi’s
three high-power h.f. transmitters for
telegraph and teleprinter circuits.

Television transx‘nitters, cameras and
ancillary equipment are being supplied
by Pye for two new commerc al stat ons
being built in Australia. One is in
Adelaide and the other in Perth.

Lisbon Trade Fair.—Among the 350
or so manufacturers participating in
he British Trade Fair, which is being
held in Lisbon from May 29th to June
14th, are a number in the radio and
electronics industry. Some are partici-
pating in group exh’bits, but many have
taken individual stands including a num-
ber of domestic sound and television
equipment manufacturers. Among the
300 or more exhibits in the display
staged by the Council of Industrial
Desi; are a number of sound and
television receivers.

Italy.—Industrial Products Agencies
S.r.l, of Via Carlo Fea 11, Rome, are
seek.ng agencies of United K.ngdom
manufacturers of electronic and nuclear
instruments; microwave equ.pment; im-
pulse generators; magnetic sound and
vision recording equipment and servo
mechanisms.

TRANSISTOR

EXHIBITION

THE manufacturers and organizations listed below have taken stands at the Inter-
national Transistor Exhibition being organized in conjunction with the Transistor
Convention sponsored by the I.EE. The exhibition, being held at Olympia,
London, concurrently with the convention (May 21-27), opens each day at
9.0 and closes op the 2lIst and 25th at 6.0, the 22nd, 23rd and 26th at

8.0, and 27th at 4.0.

It will not be open on Sunday. Tickets for the exhibition

are obtainable free from the organizers, Industrial and Trade Fairs, Ltd., Drury

House, Russell St., London, W.C.2

Those wishing to attend the co.nvention, which is being organized by the
Electronics and Communications Section of the LE.E., must apply to the
Institution (Savoy Place, London, W.C.2) for registration forms.

Alma Components
Ashburton Resistances .
Associated Electrical Industries

B.B.C.

B.T.H.

Belling & Lee

Birlec

Brush Crystal Company

Compagnie Francaise Thomson-Hou-
ston

Compagnie Generale de T.S.F.

Dawe Instruments
Dependable Relay Co.

Edwards High Vacuum
Electrovac Hacht & Huber
Elga Products

Elliott Brothers (London)
English Electric Valve Co.
Ever Ready Co.

Ferguson Radio Corp.
Ferranti

G.E.C.

G.E. Industrial Supplies
G.P.O.

Hatfield Instruments
Heraeus Quarzschmelze

I.C.L
LE.E.

Johnson, Matthey & Co.
Kynmore Engineering Co.
Livingston Laboratories
Mallory Batteries

Mansol (G.B.)

Mining & Chemical Products

Minjst? of Supply
Mullar

Newmarket Transistors

Plessey Company
Pye

RCA Great Britain

Racal Engineering

Radio Heaters

Rank Cintel

Raytheon Manufacturing Co.
Rivln Instruments

Roband Electronics

Roe, A. V., & Co.

Sanyo Electric Company
Semiconductor Information Service
Semiconductors

Shockley Transistor Corp.

Siemens & Halske A.G.

Siemens Edison Swan

Sintering & Braz.ng Furnaces
Societa Generale Semiconduttori
Solartron Electronic Group

South London Electrical Equipment Co.
Standard Telephones and Cabies
Sylvania Electric Products

Tekade

Telefunken

Texas Instruments

Tokyo Shibaura Electric Co.

U.K. Atomic Energy Authority
Ultra Electric

Union Miniere Du Haut-Katanga
University of Birmingham

Venner Electronics
Vidor and Burndept

Wayne Kerr Laboratories
Welwyn Electrical Laboratories
Westinghouse Brake & Signal Co.
Whiteley Electrical Radio Co.
Wire Products & Machine Design
Wirepots

LONDON

5th. Brit.LR.E—“An experimental
diode parametric amplifier and its prop-
erties ” by I. M. Ross, C. P. Lea-Wison,
A. J. Monk and A. F. H. Thomson at
6.30 at the London School of Hygiene
and Tropical Medicine, Keppel Street,
Ww.C.1.

8th. LE.E. Medical Electronics
Discussion Group.—* Microwave radia-
tion hazards” by Dr. D. H. Shinn
(Marconi’s) and Dr. N. L. Lloyd (Min-
istr(y: of Supply) at 6.0 at Savoy Place,
w.C.2

13th. LE.E.—“The application .of
statistical techniques to the electronic
valve industry ” by E. G. Rowe at 5.30
at Savoy Place. W.C.2.

13th. Brit.I.LR,E.—*“ Improving com-
munication  techniques—what  have
engineers to learn {rom information
theory? ” by Professor D. Gabor at 6.30
at the London School of Hygiene and
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MAY MEETINGS

Tropical Medicine, Keppel Street,
w.C.1

14th. LE.E.—“On the conceivable
future of telecommunications™ by Pro-
fessor E. C. Cherry at 6.30 at Savoy
Place, W.C.2.

14th. Physical Society  Acoustics
Group.—* High energy ultrasonics ” by
E. Neppiras at 5.30 at Imperial College,
Prince Consort Road, S.W.7.

15th. Institute of Navigation.—
“ Electronic surveys in the Caribbean
by Capt. E. G. Irving, R.N., at 5.15 at
the Royal Geographical Society, | Ken-
sington Gore, S.W.7.

21st. Physical Society.—Presidential
address by J. A. Ratcliffe at 5.45 at the
Royal Institution, 21 Albemarle Street,
Ww.1.

BIRMINGHAM
8th. Institution of Electronics.—
“The design of transistor h.f. ampli-

uwnany americanradiohictonz com

ﬁers"' by L. E. Jansson (Mullard) at

7.0 in the Byng Kenrick Suite Lecture

}éall. New College of Technology, Gosta
reen.

BRISTOL

5th. Television Society.—Mullard
Film Meeting at 7.30 at the Grand
Hotel (Joint meeting with R.S.G.B. and
R.T.R.A)).

CHELTENHAM

Ist. Brit. LR.E.—* Transistor ampli-
fiers™” by F. Butler at 7.0 at North
Gloucestershire Technical College.

PRESTON

6th. I.LE.E.—Annual general meet-
ing at 7.15 followed by “ Domestic high-
fidelity reproduction * by J. Moir at the
North-Western Electricity Board Dem-
onstration Theatre, Friargate.
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CONFERENCES AND EXHIBITIONS

Latest information on forthcoming events both in the U.K. and abroad is given below.
Further details are obtainable from the addresses in parenthesis.

UNITED XINGDOM
Symposium sn Instrumentation and Computation in Process Development
and Plant Desien, Central Hall, Westminster, London, S.W.1 .... May 11-13
(Institution of Chemical Engineers, 16 Belgrave Square, London, S.w.1.)
International Convention and Exhibition on Transistors, Earls Court, London,
R 72 S R L May 21-27
(1.E.E., Savoy Place, London, W.C.2.)
International Plastics Exhibition and Convention, Olympia, London, W.14

June 17-27
(““ British Plastics,” Dorse: House, Stamford Street, London, S.E.1)
British Computer Society’s Conference, Cambridge ............ June 22-25

(British Computer Society, Finsbury Court, Finsbury Pavement, London, E.C.2.)
International Convention on Television Engineering, Cavendish Laboratory,
Cambride  v.vvvvve e it st at et July 1-5
(Brit. I.R.E., 9 Bedford Square, London, W.C.1.)
National Radio and Television Show, Earls Court, London, W.5. . Aug. 26-Sept. 5
(British Radio Exhibitions Ltd., 49 Russell Square, London, Ww.C.1.)

Scottish Industries Exhibition, Kelvin Hall, Glasgow .............. Sept. 3-9
(Matthew H. Donaldson, 2 Woodside Terrace, Glasgow, C.3.)

Farnborough Air Show ............cciinereiiieiineesereennes Sept. 8-14
(Society of British Aircraft Constructors, 29 King Street, London, S.W.L.)

Conference on Dielectric Devices, University of Birmingham .... Sept. 14-17

(Electrical Engineering Department, The University, Birmingham, 15.)
Conference on Modern Network Theory, University of Birmingham, Sept. 21-24
(Electrical Engineering Department, The University, Birmingham, 15.)
Conference on Some Aspects of Magnetism, Sheffield University .. Sept. 22-24
(Institute of Physics, 47 Belgrave Square, London, S.W.1.)
International Scientific Research Exhibition, Olympia, London.. Oct. 3-10
(I.S.R.E. Ltd., Oswaldestre House, Norfolk Strect, London, W.C.2.)
Radio Hobbies Exhibition, Royal Horticultural Hall, London, S.W.1, Nov. 25-28
(P. A. Thorogood, Museum House, Museum Street, London, W.C.1.)

OVERSEAS
Interdisciplinary Conference on Self-Organizing Systems, Chicago, May 5-6
(Scott H. Cameron, Armour Research Foundation, Chicago 16, U.S.A.)
Electronic Components Conference, Philadelphia ................ May 6-8
(Brig. Gen. Edwin R. Petzing, A.G.E.P. Secretariat, University of Pennsylvania,
Philadelphia, Pa., U.S.A)

Radio Engineering Convention, Melbourne ...........c.cc...s. May 25-30
(Australian I.Rﬁi., 157 Gloucester Street, Sydney, New South Wales.)
British Trade Fair, Lisbon, Portugal ............cocioiiin.. May 29-June 14
(British Overseas Fairs Ltd., 21 Tothill Street, London, S.W.1.)
International Air Show, Le Bourget, France  .................. June 12-21
(Union Syndicale des Industries Aeronautiques, 4 rue Galilée, Paris XVle.)
International Conference on Information Processing, Paris .... June 15-20

(B.C.A.C. Group B, c/o L.E.E., Savoy Place, London, W.C.2.)
LR.E. International Symposium on Circuit and Information Theory, Los
ANGEIES L ottt ae e ey June 16-18
(Richard A. Epstein, Jet Propulsion Laboratory, Pasadena, California, U.S.A.)
International Chemistry Coaference and Exhibition, Paris .... June 16-30
(Conférence Internationale des Arts Chimiques, 28 rue Saint-Dominique,

Paris 7.)
International Electronic, Nuclear and Cinematographic Exhibition,
ROIMIE e e veetesosraearoeas s saiaasosansssssasossssoansas June 16-30

(Rassegna Internazionale Electronica Nucleare, Via dell a Scrofa 14, Rome.)
Second International Conference on Medical Electronics, Paris .. June 24-27
(Secretariat, 131, Boulevard Malesherbes, Paris XVIle.)

National Convention on Military Electronics, Washington .... June 29-July 1
(L. R. Evringham, Radiation Inc., Orlando, Fla., U.S.A)

German Radio, Television and Audio Show, Frankfurt ........ Aug. 14-23
(Messe- und Ausstellungs-GmbH., Frankfurt a.M.)

Western Electronic Show and Convention, San Francisco ...... Aug. 18-21
(Wescon, 1435 South La Cienega Boulevard, Los Angeles 35, Calif., U.S.A.)

International Congress on Acoustics, Stuttgart .................. Sept. 1-8
(Dr. Ing. E. Zwicker, Breitscheidstr. 3, Stuttgart.)

Salon Belge de I’Electronique, Brussels ...................... Sept. 19-24

(Comité des Expositions de la Radio-Electricité, de la Télévision et des Industries
Connexes, 7 rue de Florence, Brussels, Belgium.)

National Symposium on Telemetring, San Francisco .......... Sept. 28-30
(Robert A. Grimm, Dymec Inc., 395 Page Mill Road, Palo Alto, Calif., U.S.A))

Irish Radio and Television Show, Mansion House, Dublin .... Sept.28-Oct. 3
(Castle Publications, 38 Merrion Square, Dublin, Eire.)

LR.E. Canadian Convention, Toronto .............cvvees 000000 Oct. 7-9
(Convention Office, 1819 Yonge Street, Toronto, 7

National Electronics Conference, Chicago ...........coceneenenn Oct. 12-14
(N.E.C., 84 E. Randolph St., Chicago, Ill., U.S.A.)

Conference on Electrical Techniques in Medecine and Biology, Pllzliladellphia
.............................................................. ov, 10-12
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Hatless
at Hatfield

People take off their hats at Hat-
field. You can’t help respecting the
Comet—and everything that goes
with it. Such as TRIXADIO.
World record and sun beating
Comet 4 has built-in TRIXADIO
Passenger Announcement System
for the convenience of its trans-
mondial travellers.

The purpose of the Trix Electrical
Company is to meet the exacting
needs of engineers who seek high
quality, long service and realistic
costs. Trix equipment is built with
integrity—and the pioneering spirit
which is constantly in search of
perfection.

% The first completely transis-
torised Aircraft Passenger
Announcement and music
system.

% The first Aircraft system
using high efficiency Sound
Column Radiators.

* Low weight—low power
requirements—reduced
wiring cost.

THE TRIX ELECTRICAL CO. LTD.

1.5 MAPLE PLACE, LONDON, W.!
Tel: MUSeum 5817 (6 lines). Cables &
Grams: Trixadio. Wesdo. London.
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RANDOM RADIATIONS

By * DIALLIST "

Man-made Blackouts

ONE gathers that there has been
considerable uneasiness in the U.S.A.
owing to the discovery that wireless
and radar signals can be blocked by
bursting a nuclear bomb at a great
height above the earth’s surface.
Before any announcement on the
subject was made officially in
America, Russian scientists had
attributed the unexpected density of
the inner radiation zone (which at
the magnetic equator is 1,500-4,000
miles above the earth) to the effects
of nuclear explosions. Later, an
official statement was made in the
U.S.A. that, as part of the 1.G.Y.
programme, three such bursts had
taken place last year at heights of
about 300 miles. In each case the
flash of the explosion was followed at
once by a faint luminosity extending
along the magnetic line of force
through the burst point. This line
of force returns to our atmosphere
in the northern hemisphere near the
Azores. Aircraft stationed in the
region for observation purposes
noted a short auroral glow. The
work was then taken up by the satel-
lite Explorer IV which, travelling
day after day “through the man-

made ‘shell’ of trapped radiation,”
sent back to earth measurements
which enabled its intensity and

shape to be worked out. It has been
suggested that anyone mad enough
or wicked enough to start a nuclear
war could put the other side’s distant
early warning radar system almost,
if not entirely, out of action by
leading off with a number of bursts
in the right places.

Towards Better TV

THOUGH at the time of writing the
Television Advisory Committee’s
report has not been completed, it
seems almost a certainty that the
definition recommended for Bands
IV and V will be 625 lines. If
8-Mc/s channels are adopted by
international agreement (6-Mc/s for
vision and 2-Mc/s for sound), this
should cerurainly mean an overall
improvement in picture quality. The
change would, presumably, also mean
adopting negative vision modulation
and f.m. sound modulation. Im-
provements are always to the good
and one must welcome them; but I’ve
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always felt that when we do make use
of Bands IV and V we should change
things in a big way to, say, 1,000
lines or more and not be content with
a mere fifty-per-cent rise in the
number of lines. If, as the years go
by, scanning remains the only prac-
ticable method of transmitting and
reproducing television images,
systems with a far greater number
of lines than 625 are bound to come.

Stereo Sound

AT the I.LE.E.’s Stereophonic Sound
Recording, Reproduction and Broad-
casting Convention* it was clear that
nobody yet really knows all the hows
and whys of the process. 1 think
that, like other animals, we were pro-
vided with two ears 10 enable us to
turn our eyes towards the place from
which the sound comes in case it is
a warning of lurking danger. If the
sound lasts an appreciable time, we
seem to do this by turning our heads
so as to phase up the waves reaching
our eardrums. But what of short
sharp sounds such as the snapping of
a twig? They don’t last long enough
for this to be done, yet we do instinc-
tively look towards their source. Dr.
Percival maintained that the direc-

tional signals are mainly in the
transients and this may possibly
explain  our quick reactions to

* See also p. 239 of this issue—ED.
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snappings, pops, bangs and so on.
Then, as T. Somerville, of the B.B.C.,
pointed out, the use of two loud-
speakers reproducing the right-hand
and left-hand sounds would give
directions in the horizontal plane
only. For there to be an impression
of vertical directivity three or more
would be needed. Curious that; for
our two ears certainly make us look
up or down as the case may be for
the source of any sound. No doubt
it'll all be worked out in time and
one of the most valuable things about
a convention of that kind is that it
helps people to realize just how much
they don’t know and stimulates them
to try to find all the answers. Mean-
time, stereo-sound as it comes from
our loudspeakers seems pretty good
0 me and recording it or listening
to it has become one of the most
popular of hobbies.

TV on the Railways

CLOSED-CIRCUIT television is, I
see, to be installed at some of the
level crossings in France which can’t
be seen from the nearest signal box.
At many of those on busy roads it
has been necessary to have an em-
ployee permanently on duty; in
future the man in the signal box will
be able to see for himself just what’s
going on and to open or close the
gates as required, Something of

uwaany americanradiohistory. com
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this kind would be a vast improve-
ment in the flatter parts of this coun-
try such as Cambridgeshire, where
there are many level crossings.
Quite a few of these are unattended
and one can’t always get a view of
the rails for any great distance in
either direction. Fixed high up, so
as to be out of harm’s way, the
camera could be moved by the
signalman by remote control so as to
let him see vehicles approaching the
crossing from either direction and
enable him to open or close the gates
at the right moment. Actually, tele-
vision is already in use on our rail-
ways for other purposes. There’s a
camera, for instance, at the ap-
proaches to King’s Cross Stauon in
London which enables train arrival
times to be checked and in marshall-
ing yards,

Mendlesham’s TV Station
IF all goes well, the L.T.A. should
be able to open its East Anglian TV
station earlier than many people
expected. Test signals are to start
in July or August with an e.r.p. of
10kW from a temporary aerial
mounted at a height of about 500ft
on the unfinished mast. Full-power
trade tests should start in October,
provided that the 1,000-ft mast is
finished by then. That must de-
pend a good deal on the weather and
I take it that what is most wanted
is that there should be no high winds.
I haven’t been Mendlesham way
lately, so I don’t know yet how that
gigantic mast is getting on. When
finished it should indeed be worth
seeing, for I believe it will be the
tallest TV mast in the country. It
should be visible over a largish part
of the Suffolk landscape.

Guarantee Periods

SOME of the firms which rebuild
cathode-ray tubes guarantee their
products for seven months, others
again for nine and a few for a full
year. Rather a queer state of affairs,
that! I expect that as time goes on
they’ll all adopt an agreed guarantee
period. I’ve long felt that our valve
and tube manufacturers should fall
into line with those of other coun-
tries by giving a year’s guarantee on
all their wares. I don’t think I'm
wrong in believing that the bulk of
British-made valves and cx. tubes
exported do carry such a guarantee.
They certainly have to in territories
where they have to compete with
those manufactured in countries
where this is the normal period of
guarantee.
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Navigation
Demands
Perfection/

In the tunctioning of the wealth of electrical gear
which helps the modern sailor through fog and
dangerous waters — Radio, Radar. echo sounding
and ali the internal signalling equipment must be
one hundred per cent efficient —the strength
of every circuit lies in the quality of its electric and
electronic components.

BULGIN have specialised in this field for over 35
years and their research division is daily overcoming
problems, the solution of which will help to make
the seas and the skies even safer. Let us help you
with your problems.

OVER 10,000 COMPONENTS
AVAILABLE

Send for Catalogue No. 200 (add
suffix ‘C’ for priority) which gives
complete technical and
illustrative details of our entire
range. (1/6 Post free, or free to
trade letterhead or order.)

FOR MINIATURE SWITCHES I

A. F. BULGIN & CO. LTD,,
BARKING, ESSEX

Telephone: RIPpleway 5588
10

(10 lines?

e

I
|
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BULGIN
MINIATURE
SWITCHES

LIST No. S.324

LIST No S.596 with
Escutcheon Part
No. 8298

LIST No. 5.565 with
K.107 knob

LIST No. S.600/PD
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UNBIASED

What is Truth?

AS T grow older, I come more and
more to share the opinion of the
late. Henry Ford that “history is
bunk,” as I am constantly reading
and hearing contradictory versions of
historical events, I have always sup-
posed that the first public demonstra-
tion of television was given by Baird
at 22 Frith Street, Soho, in Janu-
ary 1926, but now I see that
the famous Oxford Street store,
which used to house the 2LO trans-
mitter, is claiming that TV was
demonstrated on its premises in
1925.*% What am I to believe?
Then again, the Editorial Com-
ment in the April issue tells me by
its title that the Editor is in a similar
difficulty about the late King Canute,

* Contradictory versions of events '’

or Knud as his Danish compatriots
call him. The Editor obviously
favours the outmoded story that
Canute sat on the beach near South-
ampton in the year A.D. 1028, and
commanded the incoming tide to re-
cede, fondly imagining that it would
do so.

Nowadays most historians are
agreed that Canute was no fool, and
only staged this act to prove to his
sycophantic followers that he had no
magic powers. I am not, of course,
suggesting that the Editor is wrong;
after all, he had to choose between
two versions just as I shall have to
do in the case of the date and venue
of the first public TV demonstration.

The classic instance of this diffi-
culty of deciding between two ver-
sions of the same thing is not con-
cerned with history but with natural
history. We often read that the
foolish ostrich sticks his head in the
sand, thinking that because he can-

* Both “Free Grid” and (don’t ler's be
coy) Selfridge’s are right according to
whether silhouettes (such as the test bars
and crosses sometimes transmitted by the
B.B.C. and I.T.A.) are or are not regarded
as “television.” —ED.
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not see his approaching enemies, they
cannot see him. The other version
is that the ostrich is a highly intelli-
gent bird which camouflages himself
by crouching down amid the local

‘desert scrub, and at the same time

puts his head on the ground so that
he can hear more clearly his enemy’s
footsteps and so decide whether he
is coming or going.

You pays your money and you
takes your choice,

Lawless Listening

I WAS surprissd when recently read-
ing my wireless licence, to learn that
I am not allowed to use a portable
set with an external Lt. battery un-
less I am using it on my own
premises or in some vehicle, marine
or territorial, occupied by
me. Thus, if my Lt. bat-
tery runs out when I am
having a picnic on the
beach, I must not plug
the set into my car’s elec-
trical circuit, nor may I
stagger down with the car
battery so that I can con-
nect it up to my portable
set with a suitable series
resistance.

Reading the regulations
has made me very ner-
vous, and as a result I
nearly caused a nasty
accident to a child the
other day. I was taking
advantage of one of those
few lovely days we had
recently, and was sitting
on the beach with my portable. The
Lt. ran out and I stepped across the
road to a local electrical shop for a
replacement. All they had in stock
was a large li-volt dry cell which
would not go into the battery com-
partment, but I bought this and soon
had it connected up.

Unfortunately, a passing police-
man saw me and as he walked in
my direction I hastily disconnected
the “evidence” and hurled it in
the sea, narrowly missing the head
of a child who was paddling. Baulked
of his lawful prey, the policeman
proved himself a man of resource
and booked me under the Anti-litter
Act. Can any of you legal pundits
tell me if it would be a good defence
to plead that the cell, when hurled
away, fell on the seaward side of low
tide mark.

Correcting the O.E.D.

I SUPPOSE every reader has heard
of the Oxford English Dictionary.
It is to be found even in Cambridge,
and by no means always in the inner
recesses of booksellers’ shops, hiding
its head shamefacedly among those
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volumes which the police periodically
seize, and the magistrates order to be
destroyed.

I refer to the O.E.D. here because
it is proposed to issue a new supple-
ment to it, and I have been looking
at a list of suggested new words and
expressions running from AL-AZ.
Even in this small part of the alpha-
bet there are more than 800 new
words or phrases. In the list each
word has printed alongside it the
year in which it is thought it was
first used.

There seems to be a large number
of words and expressions wrongly
dated; not only ordinary non-
technical ones but also the special-
ized ones which concern various
technologies. I give herewith over
a dozen words from the list, together
with the years of first usage assigned
to them, which will be of particular
interest to readers of Wireless World.

Alive (Electricity) .. No Date
All-electric 1934
All-mains 1948
Ampere-hour 1940
Ampere-turn 1902
Appleton layer 1948
Appleton region 1932
sdic . 1939
A.S.V. (Radar) . 1945
Attenuation (Electricity) 1943
Audio .. . 1940
Audio-frequency . 1923
Automatic gain control 1940
AV.C. . 1940

The Editor of the O.E.D. Supple-
ment, 40, Walton Crescent, Oxford,
seeks to know if any earlier use of.
these words is known. Before any of
you get killed in the rush to en-
lighten him, I would point out that
he does not want just vague
memories. He wants to know ex-
actly where the earlier usage occurs,
and he wants each word dealt with
on a separate sheet of paper of 6-in x
4-in dimensions, which he will
supply if necessary.

Psychotrons

IN THE March issue, I was discuss-
ing the extra-spatial electrons of
which I supposed ghosts and their
world to be constructed. It has
occurred to me that the expression
“extra-spatial electrons ™ would be
far too clumsy to come into general
use as it will tend to do in years to
come when some experimental re-
search worker eventually plays Hertz
to my theoretical Clerk-Maxwell, I
would, therefore, suggest the word
psychotrons to describe these extra-
spatial electrons,

I think that in 20 years time we
shall be as familiar with the science
of psychotronics as we are now of
electronics, At least, some of us will
be; by then others will be on the far
side of the psychotronic curtain.
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PERG"SUN choose the
8 AvoMerer

for their Television & Electronic Laboratory

A.C. VOLTAGE: 25 mV. to 2,500 volts.

A.C. CURRENT: | mA. to 10 amps.

D.C. VOLTAGE: 25 mV. to 2,500 volts.
*D.C. CURRENT: 0.5 microamps to 10 amps,

SENSITIVITY:

20,000 ohms per volt on all D.C. ranges.

1,000 ohms per volt on A.C. ranges

° from 100 volts upwards.

RESISTANCE:

0 to 20 megohms (using internal batteries).

0 to 200 megohms (using external D.C. supply).

DECIBELS: —I5dB to - 15dB.

Various accessories are available
for extending the above ranges.

FANVOFEES

WIRELESS WORLD

Photograph by courtesy of
Thorn Electrical Industries Ltd.

PERGUSON are typical of the many leading manufacturers of electronic, radio
and television equipment who rely on AVO instruments,

The Model 8 AvoMeter shown in use is a 30-range self-contained A.C./D.C.
moving coil instrument, produced primarily for the electronic, radio and television_
engineer. The upper photograph shows a2 mounted pivot under examination. This
is only one of many operations carried out in a special air-conditioned dust-free
zone in the AVO factory to ensure the highest possible standards of accuracy

and reliability.
POST THIS COUPON TODRAY!
Cut out this coupon and attach to your

Letter-heading or Trade Card.

Size: 8f x 7% x 4% inches,
Welght: 65 Ibs. (approx.) including leads,

List Price: £23 : 10s,

To Sales Department, I
AVO LTD., Avocet House, '
92-96 Vauxhall Bridge Road,

London, S.W.I. II

Please send fully illustrated

Telephone: ViCtoria 3404 (9 lines) Broehra describing the

AVOCET HOUSE - 92-96 VAUXHALL BRIDGE ROAD - LONDON - s.w.] L_ Model 8 AvoMeter. w.w
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Stabilised transistor
power supplies

AS 759

WIRELESS WORLD May, 1959

Solartron pre-packaged Transistor Power Supplies, either as completely enclosed
bench units or as sub-units, save untold time and trouble for manufacturers who
make or use equipment that employs transistors. The advantage of a Solartron unit
is that it is handy, compact, adaptable, and under all circumstances absolutely
reliable and tested. The output voltage is completely stable so that you can always
eliminate the power unit from consideration as a possible source of trouble.

Write now for full descriptive literature, to The Solartron Electronic Group Limited.

AS 757 AS 758 AS 759 AS 852 AS 854 AS 855
Bench | Bench :
Bench orrack | Sub-Unit | or rack Sub-Unit | Sub-Unit
Output voltage : + ¢-50 4+ 0-30 + 1-5-135 + 30-50 | £ 11-5-325] £ 32550
Output current : 0-1A 0-10A 0-1A 0-10A 0-1A 0~1A
Output resistance : 0:0102 0-01 (2 00102 0-01 Q2 0-0103 0°01 2
Output Z to 100 Kc/s: 0202 0202 020} 020 020} 02Q
Stability tactor 200:1 180:1 200:1 150 :1 200:1 200:1
R 1mv 1oV 1mv 1mV 1aV 1mv
Maips foput ¢ 90/130 Volts, 200/240 Volta, Permissible devistion & 7%
Appx. AppX.
Dimensions : 1287 6°x 13° | 22°x 104 167] 74"x 5§ 5}° 122°x 104°x 167) 8% 6°x 6 87x 6°x 67
(33x21x33¢m.) | (56x27x4lcm.) (18x15x14cm.) [(56x27x41cm.) (20x15x15cmm.) J(20x18x15¢cm.)
Appx. weight : 25 1bs. 55 1be. 7% 1bs. 60 1be. 81bs. 81ba.
(11-5 kg.) (26 kg.) (35 kg.) (27 kg.) (3-8 Xg.} (3-8 kg.)
THE SOLARTRON ELECTRONIC GROUP LTD
THAMES DITTON - SURREY Telephone: Emberbrook 5522

Telegrams and Cables: Solartron, Thames Ditton International Telex: 23842 Solartron T.Dit.
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SILICON
ALLOY
TRANSISTOR
OC201

... a higher o version of the
recently announced 0OC200

The new Mullard silicon alloy transistor OC201 is similar to the recently intro-
duced OC200, but with the average current gain increased from 20 to 30 and
the minimum fo increased from 0.5 to 2 Mc/s.

Like other transistors in the silicon alloy range now being introduced by
Mullard, the OC201 has a low bottoming voltage and all the advantages of the
well-known OC71 germanium series. In addition these silicon transistors feature
a low collector leakage, reduced noise figure and high permissible operating
temperature.

The maximum collector voltage of the OC201 is 25V, but its low bottoming
voltage allows it to be operated from supplies as low as 1.2V. The linearity of
current gain with collector current is well-maintained up to 50 mA.

The 2 Mc/s cut-off frequency and high permissible junction temperature rating
of 150°C of this silicon transistor enable it to be operated at relatively high
frequencies with a power dissipation of 100mW at 100°C.

The OC201 is now being put into large scale production and designers can
depend on it to remain available for many years as a standard transistor.
Write on your company notepaper to the address below for complete data.

ABRIDGED DATA

Sitlicon p-n-p alloy junction transistor 0C20t

Tjunction ... ... =55 to +150°C o’ (or g) spread ... ... 20to80
Vcb (Pk) max. o e 2BV Vee TIe=TmA,Ip=1mA) .. .. 100mV
Vep max. (av. or d.c.) .. 25V -y
ic (pk) max. ... . 50mA Average noise figure ... 6dB
I max. ... ... 50mA Thh’ ... 125 ohms.
Visit Mullard at the m: Mullard
INTERNATIONAL
TRANSISTOR EXHIBITION Mullard Limited semiconductor
Earls Court, 21st-27th May | Semiconductor division
Division
Full range of semiconductors, appli- Mullard House
cation and research demonstrations, .
and info tion service, Torrington Place - London - Ww.C.1
Telephone: LANgham 6633

) MIS 7a
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‘the greatest international
display of plastics materials,
equipment and products

ever presented under one roof

international

plastics exhibition
and convention

GRAND, NATIONAL AND EMPIRE HALLS
OLYMPIA 17-27 JUNE 1959

The INFTERNATIONAL PLasTIcS EXHIBITION ab Olympia, London,
17-27 June will provide a complete up-to-the-minute picture

of plastics progress in the industries of the world.

Thousands of exhibits from some 15 countries will combine to
present the newest plastics materials, the most up-to-date
equipment and a comprehensive range of industrial

and domestic finished products. Here you can talk plastics
chemistry, mechanics and merchandising with experts

from many countries—see plastics machinery in action—

gather new product ideas and new manufacturing methods—
study new techniques. Do not miss this vitally important event.

Exhibition organized every second year by
BRITISH PLASTICS—an lliffe journal

10 THE EXHIBITION MANAGER, DORSET HOUSE, STAMFORD STREET, LONDON SEI
Please send me the 1959 Ezhibition brochure, free season ticket, etc.

NAME DATE...... S

FIRM .. ——

ADDRESS = ~
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DELAYED PULSE
AND
SWEEP GENERATOR

A versatile pulse generator
designed to meet

the need for a comprehensive
instrument covering a

wide range of pulse work. Four
main facilities are

provided: a pre-pulse, a main pulse
delayed on the pre-pulse,

a negative going sawtooth and a
fast rising pulse

formed from a pure line.

BRIEF SPECIFICATION

Period Delay
Continuously variable from 0-9usec to Conclusion of pre-pulse to advent of
1-05sec i.e. 0:95c/s to 11Mc/s. Accuracy --5%. main pulse, delay variable from 0-09usec to

105msec. Accuracy +5%.
Pre-pulse
Sweep
D.C. coupled negative going sawtooth same
width and delay as main pulse.
15V peak max.

40mpusec. 8V peak in 75Q, positive going.

Main pulse

Width: Variable from 0-:09usec to 105msec
+5%. Cable pulse
Amplitude: Control gives 4:1 attenuation of each .Obtained from short circuited pure line.
of four maximum outputs as follows: One positive and one negative going pulse
5V max in  75Q rise time  10musec coincident with main puise.
10V max in 150Q rise time <20musec 25musec wide 3V max in 750, rise time
25V max in 600Q rise time <40musec <8musec.
50V max in 1000Q rise time 50musec
Polarlty: Positive or negative going. Sync, trigger or single shot facilities provided.
Accuracy: +2%. Full data available on request.

RANK CINTEL LIMITED
WORSLEY BRIDGE ROAD °' LONDON ‘- SE 26
HITHER GREEN 4600

Sales and Servicing Agents: Atkins, Robertson & Whiteford Lid., Industrial Estate, Thornliebank, Glasgow.
McKellen Automation Ltd., 122 Seymour Grove, O/d Trafford Manchester,16. Hawnt & Co., Lid., 59 Moor St., Birmingham, 4.
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For large sets...
A line-up of large radar valves specially | V a Iv e s fo r
designed to provide high performance and reliability :
at a very competitive price.

Marine

Pulse Modulator
. KH8-100
(CV1787)
Hydrogen-filled
pulse modulator

Magnetron JP9-75

Unlike other magnetrons of similar £

ratings, the JP9-75 is specifically
designed for marine installations
with subsequent suitability and

economy. It provides highly with a peak cathode

current of 9o amps.
Directly equivalent
to the

American 4C35.

o e e

stable pulse operation with pulse
durations of 0.1 and 1.0 micro-
second and will deliver peak out-
put powers of up to 8o kilowatts.
Frequency is within the range
9345 to 9405 Mc/s.

Klystron Pulse Modulator
KS9-20A QV20-P18 (CV2752)
(CV2792) Vacuum pulse modulator
Mechanically tuned with a peak anode

reflex klystron directly current of 18 amps.
equivalent to the
American 2K25.
Frequency range

8500 to 9660 Mc/s.

Directly equivalent to
the American 4PR60A.

The valves in this advertisement
are not shown to scale. !
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Radar

MULLARD lenm

MULLARD HOUSE + TORRINGTON PLACE .
LONDON * W.C.1 *

TEL: LANGHAM 6633 [l

WIRELESS WORLD

This Mullard line-up of radar valves is designed
to achieve the maximum economies in

power consumption and in the cost of associated
components — both essential requirements

in small ship installations.

Magnetron JP9-2.5
A new valve designed by
Mullard specifically to meet the
demand for a low power pulsed

EL360

magnetron for use in ‘‘ econo-
mical” radar navigation equip-
ment. Operating frequency

within the range
9345 t0 9475 Mc/s
and peak output power
approximately 3 kW. Tested
for operation with pulse lengths
down to 20 millimicrosecs.

Mullard No. | Services No.
I(Iystl‘on Magnetrons . gg% —
P! —
KS9-20 (GV1795) P25 =y
Mechanically tuned reflex klys- i;g-;é CV370
tron directly equivalent to the JP9-7D CV1866
. A/B. F }P9.;§ CV3997
American 2 5 requen P9- —_
8 o 8 M /q 7 1Po80A | Cvaoia
range 8702 to c/s. P9-80A V5
g 954 1P9-250 Cv2284
JP9-250A | CV3953
IP16-40 =
IPT6-01 =
IPT8-0i =
JPT9-01 CV2420
JPT9-02 | CVa42l

IPT9-60 | CV3560
Hydrogen-filled
Pulse Modulators| XH3-045 Cvi72

XHs-100 Cvi787

XH16-200 | CV2520
XH25-500 l Cv3s21

Vacuum Pulse

Modulators EL360 CV_2295
QQVs5-PIO Cv3599
QVI0-P8

QV20-PI8 | CVv2752
QYS50-P40| CV3I3
Klystrons KS7-85 —_

KS7-85A —

K$9-20 CVvI1795

K$9-20A Cv2792
KT9-150W -

Abridged guide to Mullard Valves for Radar

Please write to the address below for further information.

For small sets...

Pulse Modulator

Another Mullard de-
velopment. This vacuum
pulse modulator is
recommended for
operation with the
JPg-2.5 magnetron.
Maximum peak cathode
current 4.0 amps.

American No.

@) MVT 354a
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The NEWEST FASTEST Transient
Storage Oscilloscope

CAWKELL "REMSCOPE"

7 DAYS
STORAGE *

WRITING SPEED *
OVER 2 cm/uS

IMMEDIATE *
VIEWING

CRYSTAL *
TIME MARKERS

offers all

The new Cawkell ‘ Remscope”’

the facilities of a wide-range high-grade
oscilloscope plus the ability to store fast
transient signals for inspection and measure-
ment. A new cathode-ray tube with improved
performance over types previously available
ensures a brilliant clear display against a
dark background; moreover the tube cannot

be damaged by using It at low writing speeds.

To ensure maximum usefulness an extremely

* 2 HOURS
VIEWING

RISE-TIME
* 0-15.S

* EXTREME
CONTRAST

* 1% VOLTAGE
MEASUREMENT

wide range of time base speeds and very

comprehensive and reliable triggering facilities

have been provided.

Write now for full details.

CAWKELL RESEARCH & ELECTRONICS LTD
SCOTTS ROAD
SOUTHALL - MIDDLESEX

Telephone : SOUthall 3702(5881
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Gan’t find a standard case

to meet the problem ?

ANY SIZE! ANY QUANTITY! 14 DAYS DELIVERY!

Strongly-built with the unique Imlok construction system and
beautifully finished, these cases (racks or consoles) are made to
your own specification and supplied in any quantity. Prices are
competitive and generous discounts are available for large orders.
That means for prototype work or batch productions you can still
enjoy the economy of using standard designs, yet get a ‘made-to-
measure’ job. Handles and all accessories to suit your requirements,
Write now for full details and convenient order form.

tailor-made cases

ALFRED IMHOF LIMITED Dept.M5 Ashley Works Cowley Mill Road Uxbridge Middlesex Tel: UX5-6231 .
Export & London Showrooms: 112-116 New Oxford Street WC1  Tel: MUSeum 7878

LGRS
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Pentode P

Video Stage ——r# s
R

with Cathode

ol
]
Compensation C+
In the April issue of Electronic & Radio Engineer ARTICLES IN THE
there is an article which discusses the general MAY ISSUE INCLUDE
Subjective Impairment of Television
1 i = Pictures.

theory and design requirements of a cathode-compensated I ne— R,

d id lif S d d — otit to determine t.heb eftf;c; OSf Eoise inddegrafling
1fier. = = television pictures, both 405-line and 625-line.

pentode video amplifie tep and steady-state response TR o (e (o ot et of bt
signal-noise ratio to the degree 0. user satis-

curves are included and it is shown that by allowing some faction is derived.
Digita' Voltmeter.
: s J This article describes a digital decade volt-
overshoot in the step response an improvement in both metar  Emplofing. Dt e s

It is shown that the instrument has great

rise-time and bandwidth can be obtained. oy, R e S

Original articles by leading authorities are a

TSl CIECTRONIC &
in constant touch with progress in the entire

RADIO ENGINEER
POST THIS COUPON TODAY

field of electronics, radio and television.
TO: ILIFFE & SONS LTD.. DORSET HOUSE, STAMFORD STREET, LONDON, S.E.I.

Please enter my name as a subscriber to:—
ELECTRONIC & RADIO ENGINEER for 12 months
commencing with the May issue. [ enclose remittance £2 9s. ADDRESS ..ottt e et et s et e n e anea
(U.S.A. and Canada $7.50)

ORDERS CAN ALSO BE PLACED THROUGH ANY
NEWSAGENT. DATE
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Model PI50 BQ

Model PI23 B@

Model PI28 B

Model Q5

Model Pl60 B@
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Only

N
PIE
Dealers
can
handle
Britain’s
Largest
range of

Transistor
Portables

Last year 15% of our portable production
was devoted to transistor models.

This year it will be 50%. And next year
the proportion will be even larger.

To the great majority of the public

the transistor portable means

one thing ... Pye!

Tecnico Ltd., Deutsche Pye G.m.b.H., Svenska Pye A.B.
Sydney, Australia, Berlin-Zehlendorf-West, Landsvagen 47,

Roonstrasse 2,

Pye Limited, Auckland, Germany.

C.I. New Zealand.

PYE L

Sundbyberg, Sweden.

Pye (Ireland) Ltd.,
Dublin, Eire.

Pye Limited, P‘ye Corporation
Mezxico City. of America,

Pye (Canada) Ltd. 13 maritan, venue,
¥g§$‘$€ Road, New Jersey, U.S.A.

I TED OF CAMBRIDGEGE
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Voltage Amplifiers
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MODEL 1439 WIDE-BAND AMPLIFIER
for TV and VHF distribution systems.

The Amplifier is designed to provide simultaneous
distribution of signals anywhere in Bands 1, 11 and 111,
enabling a common aerial to be used for a number of
television or VHF radio receivers or other applications
requiring a wide band voltage amplifier.

Voltage gain: 20dB at 60 Mc/s.

Bandwidth: better than 40 Mc/s—220 Mg;s.

Output voltage: 3V pk-pk max.

Input and output impedance: 72} (matched coaxial).

1]

MODEL 1440 PRE-AMPLIFIER

This instrument is a directly coupled pre-amplifier of
high stability which has been designed for use in
cascade with a further amplifier or with a recording
device.

Frequency response : d.c. : 0—50ke/s, a.c. : Sc/s—50kc/s.
Gain: continuously variable 10-55 (d.c.), 165 (a.c.)
Input: balanced or unbalanced, impedance 11.2MQ
(grid-grid.)

Output: balanced or unbalanced, impedance 20002
(output 1—output 2).

Output voltage: 5V pk-pk max. (output I-——output 2).
Calibration signal: ImV or 10mV.

Write for the latest Cossor catalogue or ask for a representative to
call and discuss your special requirements.

e

_—

7
]

MODEL 1442 LABORATORY Z

HIGH-GAIN AMPLIFIER

Model 1442 has been designed for use in the Labora-
tory and is suitable for voltage amplification in the
low frequency ranges. It can be used for special
applications in Industry, Nuclear Physics Labora-
tories, neuro- and myo-graphic investigations and
similar purposes.

Frequency response: Sc/s—5kc/s (gairi 10* and 10%)
25¢/s—3ke/s (gain 108).

Gain: 10% Max. Switched and variable controls pro-
vide continuous variation.

Input: balanced or unbalanced, impedance 20M
(grid-grid).

Output: balanced or unbalanced.

Output voltage: 400V pk-pk max.

Calibration signal: 0.1 mV, ImV or 10mV.

COSSOR INSTRUMENTS LTD

The Instrument Company of the Cossor Group

COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.5.

Telegrams: Cossor, Norphone, London

Cables: Cossor, London Cades : Bentley's Second

TAS{CI 12
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New oscillograph 10589

True double-beam—i.e. both
beams use a common x-axis and
there is no beam switching.

CATHODE-RAY TUBE

Cossor 4 in. (10 cm.) double-beam, p.d.a,,
type 93D with green fluorescence, operating
with overall accelerating potential of 3 kV or
6kV.

Y1l AMPLIFIER

1 ¢/s to 10 Mc/s (30% down).

Rise-time: 0.04 psec.

Output deflection: 6 cm (4 cm at 10 Mc/s).
Sensitivity : calibrated 100 mV/cm to 10 V/cm.
Sensitivity control: in steps 3:1 and 10:1 with
continuously variable intermediate control.

Input Attenuator impedance : 1.2 MQ and
65 pF.

Y2 AMPLIFIER
Identical with Y1 amplifier.

SIGNAL DELAY

200 mpsec approximately. Not more than
10 musec differential between channels.

PRE-AMPLIFIER (2)

Gain 10. 5 ¢/s to 200 ke/s (30% down).
Input Resistance: 3 MQ.

One for Al amplifier, the other for A2 or X
amplifier.

ADVANCED
*TRUE
DOUBLE-BEAM
OSCILLOGRAPH

PROBES (OPTIONAL EXTRA)
Frequency-compensated “L" attenuator.
Input impedance: 6 M and 15 pF.
Insertion loss: 10:1.

TIME-BASE

Triggered.

Range : 0.03 psec/cm to 15 msec/cm in eleven
steps. Triggered from positive or negative
signals derived externally or from Y!
amplifier.

Sensitivity : pulse—1 cm. deflection or 2 V
external. Sine wave—2 cm deflection or 2 V
r.m.s. external at frequencies up to 5 Mc/s.
Expansion amplifier, continuously variable
gain up to 5 times. Time-base output avail-
able at front panel on slow speed ranges.
Delayed time-base: continuously variable
delay 2 psec to 150 wsec. Delay jitter not
greater than 1 part in 1,000. Sensitivity pulse
—1 cm deflection or 2 V external.

X AMPLIFIER

10 /s to 750 kc/s (30% down).

As time-base amplifier : continuously variable
expansion up to 5 times.

As independent X amplifier: sensltivity vari-
able from 1 V/cm to 100 V/cm in 5 ranges.

CALIBRATION

Voltage measurement: internal calibrating
voltage (square wave) referred through sensi-
tivity control of the amplifiers. Accuracy +3%.
Time measurement : by directly calibrated X
shift control (£5%) and/or by 20 mysec(£3%)
black-out pips (for accurate measurement of
rise-time).

POWER SUPPLY

Mains: 100 V to 130 V and 200 V to 250 V.
Frequency : 50 ¢/s to 100 c/s.

Consumption: 550 W.

Internal supplies are stabilized where neces-
sary.

SIZE AND WEIGHT

Height: 174 in. (43.2 cm).
Width: 12 in. (30.5 cm).
Depth: 24} in. (62.9 cm).
Weight: 80 Ib. (36.3 kg).
ACCESSORY

Camera Model 1428.

@OSSOR INSTRUMENTS LTD

The Instrument Company of the Cossor Group

COSSOR HOUSE, P.O. BOX 64, HIGHBURY GROVE, LONDON, N.S.

Telephone : CANonbury 1234 (33 lines)

Telegrams : Cossor, Norphone, London

Cables : Cossor, London

Codes: Bentkey's Second
TAS/CI 47
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ELECTRONICS

New concepts in electronics have been developed at AWA, as a result of experience with missile systems.
Now they have a wider application. Here are some of the new AWA devices now available to industry.

TRANSISTOR
7 This Amplifier has been designed to drive viscous damped
. GALVANOMETER recording galvanometers which normally have a resistance of
AMPLIFIER 50 ohms and a working range of D.C. to 2 K¢/s in frequency.

The amplifier has a switched attenuator at its input and will
accept single ended or push pull signals from -+ 1 Millivolt to
= 500 volts and will feed a maximum of 450 M illiamps to the
galvanometer. There is also a range of ancillary units available
for use with this Amplifier as part of a comprehensive instru-
mentation system. Standard specification: Dimensions: 4} in. x
3% in. x 10 in.; Frequency response: Flat from DC to 2 Ke/s,
5% down at 3 Ke/s, 3db down at 6 Kc/s; Noise level: less than
10 Microvolts; Input impedance: 40,000 ohms on range 5,
110,000 ohms all other ranges; Gain: Maximum 7.5 Milliamps/
Millivolt, minimum 0.04 Milliamps/Volt; Power requirements:
& 6 Volts D.C. 220 Milliamps each line.

COMEL 8 & 12 SWEEP OSCILLATOR _ - - =
This unit is designed to drive vibrator amplitiers and has a wide

AND VIBRATION CONTROLLER frequency range. The sweep speed is variable over a range 12:1
[‘ = and automatic frequency sweep facilities are provided.
Frequency range: 10 c.p.s. to 32 Kc/s in ranges of 5 octaves each.
There are 7 switch speeds ranging from 5 secs./octave-60 secs./
octave. Variety of Outputs available. Vibration Controller:
Input: 4V r.m.s. at appropriate frequency. Output: Up to 100 mV
r.m.s. into 600 ohms. Pick Off: Sensitivity 10 mV r.m.s. per “g”
peak. Overall Dimensions: 35" x 22" x 14”. The Vibration
Controller will control L+ 40 “g” or as determined at low
frequencies by the excursion of the vibrator table.

All devices are adaptable to suit customers’ own requirements. For further information consult:

COMMERCIAL ELECTRONICS DEPT.

SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., Baginton, Coventry
MEMBER OF THE HAWKER SIDDELEY GROUP
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Permanent | d
Advisory
Magnets L

Service

The performance of modern magnets enables
engineers to design equipment with smaller
dimensions or improved performance, and has
made practical the development of efficient mag-
netic couplings which transmit torque through
hermetically sealed diaphragms.

The magnets in magnetic couplings cannot
exert the same useful force as similar magnets
would when in contact. This is due to two
reasons :—

(a) There is of necessity, a gap in the magnetic
circuit to accommodate a partition between the
two sections of the coupling.

(b) The direct pull between the magnetic poles
cannot.be used since it is only the shearing
force that transmits the torque.

K A}
Sty
R AN NANNR R RN
\ i Iz N \ii}: i
AY -~ Vi
g
} NG, |z
I \& ==
FORCE 1 EHS
‘ 1
. . !
Flg' 1 Flg' 2 TANGENTIAL
FORCE

When the poles are coincident there is no re-
sultant tangential force as in fig. 1.

When the poles are displaced, the force between
the poles is at an angle so that the force can now
be considered to consist of two vector quantities
F. (radial) and F. (tangential) as in flg. 2.

Maximum torque is generally obtained when
the poles are displaced by about half a pole width.

It will be obvious from the above diagrams that
torque is produced over a limited range by the
angular displacement between the two sections
and that the torque transmitted by a given
coupling depends on the number of poles, their
strength and their distance from the axis of
rotation.

In the example fig. 3, the material forming
the partition separating the two sections of the

WIRELESS WORLD 45
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! No. 14

L

Magnetic Attraction
Applications — 2

Advertisements in this series deal with general
design considerations. If you require more
specific information on the use of permanent
magnets,please send your enquiry to the address
below, mentioning the Design Advisory Service.

GAS TIGHT

{Welded Stainless coupling has re-

Steel ceived consider-
HERMETIC SEAL  gble attention. If
non-conducting
materials are
considered, diffi-
culties are intro-
duced in design
and manufacture
due to lack of
strength and diffi-
culty with her-
metic sealing.
Metals are parti-
cularly suited to
manufacturing
methods as they
can be welded or
brazed to produce
really sound her-
metic seals. It
should be noted
however,thateddy
currents are produced by the moving magnetic
flelds and the resultant heating and loss of torque
may become serious if the coupling is driven fast.

For certain applications, it is advantageous to
make the partition from stainless steel, whichhasg
the advantage of great physical strength so that
the thickness of material may be kept to a
minimum, and the reluctance of the magnetic
circuit reduced. Moreover, the relatively high
resistivity of stainless steel tends to keep the
eddy currents and heating effects to a low and
tolerable value. Stainless steel has a further
advantage in that it is slightly magnetic and
consequently reduces the effect of the air gap;
but if the pole spacing is small, loss of -flux
and performance may result from direct
conduction of flux between the poles by the
stainless steel.

Hermetically sealed magnetic couplings are
in everyday use giving effective torques up
to 100 1b./ft. with pressure differences of up to
1,000 1b./sq. in. between the two sections, and
larger sizes present no difficulties in design and
construction.

If you wish to receive reprints of this advertisement
and others in this series write to the address below.

@ W ‘TICONAL' PERMANENT MAGNETS

Mullard m\y ‘MAGNADUR’ CERAMIC MAGNETS
FERROXCUBE MAGNETIC CORES

e ——————— e ——————

MULLARD LIMITED, COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.l. LANgham 6633
MC276A
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:ihe very hest connections

... secured by Plesseyq

SUB-MINIATURE GOAXIAL CONNECTGRS

As a contribution towards increasingly compact
equipment, Plessey have introduced this new,
highest quality and fully comprehensive range to
allow a new approach on applications hitherto
restricted by the limitations of existing connectors.

Designed for the matched impedance coupling of

high frequency coaxial cables operating in the

super high frequency bands, these connectors—

* have a working voltage of 650 volts Peak at
sea level, and matched impedance coupling of
50 ohm lines is accommodated.

* have hard gold plated contacts on silver plate
to give maximum performance with minimum
voltage drop.

SERIES ‘110’ (15- and 30-way) MINIATURE
RECTANGULAR GONNECTORS

Developed specifically by Plessey to meet the
demand for a safe, inexpensive comnector for
commercial applications, this new series embodies
excellent electrical and mechanical characteristics,
and the many unique features that malke it really
outstanding include : —

* Plug pins and socket inserts are polythene
shrouded to dispense with gaskets and ensure
insert anchorage.

* Mismating is prevented by corner pins and
corner sockets.

o%e Extreme simplicity of wiring, demands less-
skilled operation than the orthodox methods
of soldering pins in situ.

For further information, please write for Publication numbers 128 and 114.

ELECTRICAL CONNECTORS .DIVISION » THE PLESSEY COMPANY LIMITED
Plessey CHENEY MANOR - SWINDON - WILTS - TELEPHONE: SWINDON 6251

Overseas Sales Organisation: PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX
@Ccweéa
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ST APPOMTMENT

YO MAH DUKE OF EDINBURGN
SUPPLIERS OF

AADIO TILEPHONE EQUIPMINT

PYB T4 ICONRUNICATIONS 370,

PORTABLE . v/ A
LOUD
SPEAKING
EQUIPMENT

3 WATTS The Hand Portable Electronic
Megaphone weighs only 5 1b. The transistor
amplifier gives more than 3 watts output. It
uses standard torch batteries which last.
about six months.

The Portable Electronic Megaphone with
adjustable stand and separate microphone
is suitable for all temporary occasions. It
can be stood, mounted at an angle or easily

Pye Portable Public Address equipment is
transistorised for maximum portability and

minimum current consumption. It is the
perfect answer to all situations where
mobility, temporary use or lack of power
supplies make it impractical to use more

carried. It is similar to the Hand Portable
and is completely self-contained.

= = =
FD e srmmana sasee

conventional systems.
Ideal for police, fire services, political
meetings and electioneering vehicles, garden
fetes and sports meetings, touring coaches
and all types of ships, passenger and freight
control on railways, building operations
and many others too numerous to mention.
Intrinsically safe versions of this equipment
are available which have been certified as
suitable for use in methane and pentane at-
mospheres by the Ministry of Power and the
Ministry of Labour Factory Inspectorate. 10 WATTS The Portable Transistor Amplifier weighs only 54 1b.
and measures 8” x 33" x 6”. It will deliver 10 watts output for a
consumption of 1.8 amps from a 12 volt battery. It is ideal for use in
moving vehicles or on sites where a mains supply is not available. A
comprehensive selection of microphones and loudspeakers is available.

PYE TELECOMMUNICATIONS LTD.

NEWMARKET ROAD E CAMBRIDGE
Telephone: Teversham 3131 Telegrams: Pyetelecom Cambridge
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FEATURING PYE TELECOMMUNICATIONS EQUIPMENT

BY APPOINTMENT

TO HRH. DUKE OF EDINSURGH
SUPPLIERS OF

RADIO TELEPHONE EQUIPMENT

PYE TELECOMMUNICATIONS LTD.

Instrument Landing Pye Instrument Landing System is used

System by the Royal Air Force as the standard
approach aid enabling aircraft to be
safely brought down from a distance of
30 miles to within 150 feet of the runway
bar lighting. Approved by the British Air
Ministry and Ministry of Transport and
Civil Aviation, Pye ILIL.S. surpasses
1.C.A.O. specification in performance,
reliability and refinement and is in
operation on civil and military airfields
throughout the world.

PYE TELECOMMUNICATIONS LIMITED
NEWMARKET ROAD ¢ CAMBRIDGE

Telephone: Teversham 3131. Telegrams: Pyetelecom Cambridge.
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BY APPOINTMENT
TO HAH. DUKE OF EDINBURGH
SUPPLIERS OF
RADIO TELEPHONE EQUIPHENT
#YE TELECOMHUNICATIONS LTD.

Fan Marker Beacon The Pye PTC 1120 Marker Beacon is

designed to meet the requirements of the
I.C.A.O. Specification relating to a
75 Mc/s en Route Marker Beacon for air
navigation. The Beacon radiates a hori-
zontally polarised fan-shaped vertical
beam modulated at 3000 ¢/s.
The equipment is self-monitoring and
includes automatic changeover to a stand-
by transmitter. Suitable for use on
100~200 V. a.c. with a maximum power
consumption of 0.75 kVA,

PYE TELECOMMUNICATIONS LIMITED

NEWMARKET ROAD ¢ CAMBRIDGE

Telephone: Teversham 3131, Telegrams : Pyetelecom Cambridge.
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GK. 188

A very high stability oscillator/driver pro-

g f duces a linear frequency shift signal suitable
t for keying any transmitter having a suitable
input connection. The equipment may be

used for the transmission of teleprinter
__________________ signals, high speed telegraphy, facsimile or
narrow band F.M. telephony. Three crystal

controlled spot frequencies and the facility

of connecting an external oscillator are
provided.

REDIFONQ__!.lMITED, Communications Sales Division, Broomhill Road, London, S.W.I8.
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FROM THE INCREASING RANGE OF NEW Medifon EQUIPMENT

Hedifon
AFS.13

TWINPLEX
COMBINER

GK.188

P

QUTPUT FREQUENCY
1.0 to 7.0 Mc/s.

TRANSMITTER MULTIPLICATIONS
Pre-selection of correct frequency-.
shift for transmitter frequency
multiplication of 2, 3, 4, 6, 8, 9,

or 12 separately adjustable

for each channel.

FREQUENCY SHIFT

Adjustable 0 to 1000 cfs.
Linear up to * 700 c/s. This compact unit when used in conjunction
with the GK 188 provides two channels on
which entirely independent teleprinter or
telegraphy signals may be transmitted
simultaneously thus doubling the traffic

capacity on one carrier.

POWER OUTPUT
3 watts into 50 to 75 ohms.

KEYING SPEED
‘Up to 375 w.p.m. (300 bauds),

OVERALL STABILITY
20 ¢/s for 0° to 50°C and * 109,
mains voltage varijations.

@ Channel | of twinplex transmission may
be received on standard F.S. receivers.

@ Visual monitoring of input condition.

POWER SUPPLY @ Individual adjustment of output levels,

100/125 or 200/250 volts 50/60 ¢fs a.c. ® Built-in regulated power supply.

0..0..0..................................O........

‘.........0.............................................9......

® 0> 00 00000000000 00000000000000000

Telephone : VANdyke 728I A Manufacturing Company in the Rediffusion Group
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AT YOUR SERVICE .. ..
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Geographical obstacles to good reception present a
challenge to the radio engineer, a challenge which

has been met and defeated by the Teleng TV-FM \ N \
. NN
Relay System. Screened areas, where reception has N N AN
: : LN N L F

hitherto been indifferent, or perhaps even impossible, > N S
can now convert those obstacles into natural §

N
advantages. N

N

Specify TELENG I The Teleng single wire system relays
amplified, interference-free reception over a wide area. It is unique inasmuch
as standard domestic receivers require no modification, no additional units or
aerial arrays. Installations may be purchased or acquired on terms, and the
fullest technical advice in planning, operation and maintenance is always
available.

TELEFUSION ENGINEERING LTD.
ONE OF THE TELEFUSION GROUP OF COMPANIES

Teleng Works, Church Road, Harold Wood, Romford, Essex. Tel.: Ingrebourne 42901
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It was a letter from a customer. He was telling us how —
temporarily at a loose end after selling his business — he decided to take
up tape recording as a hobby. “Because for years good music had been
my secret passion” he wrote, ‘I wanted to make sure that I bought the
right machine. How glad I am to-day that I did take so much trouble,
for few purchases have ever given me so much pleasure as this incomparable
Ferrograph of mine. Quite literally, it has opened wide the doors to the
great masters and enabled me to enjoy their music as never before.”
Of course not everyone is a keen student of music and the extremely high standard of
performance attainable with a Ferrograph would not be required by those content to use a Tape Recorder
merely as a pleasant source of home entertainment. We make no secret of the fact that—due to a policy of restricted
output (inevitable when quality instead of quantity is the controlling factor) — the
Ferrograph costs more than most others. But this is the price one pays for quality
without compromise — for the ultimate in performance — for the satisfaction
of knowing that there is nothing better even if you are as rich as Croesus.

May we send you an illustrated Folder giving

full technical details.

Series 4A
With standard monaural Recording/
Playback facilities The Ferrograph Tape
Model 4A/N 33/74 i.p.s. 81 gns. Recorder has been
*Model 4AN/CON 34/7} i.p.s. 8l gns. accepted by the Council

Model 4A/H 7415 i.p.s. 86 gns. of Ir}fiustrial Design for
*Model 4AH{CON 74/15 i.p.s. 86 gns. the “Design Index”.
* Suffix CON-denotes chassis-form
for building into own cabinet.
Series 4S8

With optional stereo sound playback
facilities in addition {(when used with
Stere-Ad Unit.)

Model 4S/N 33/74 i.p.s. 88 gns.
*Model 4SN/CON 33/74 i.p.s. 88 gns.
Model 4S/H 74/15 i.p.s. 93 gns.

*Model 4SH/CON 74/15 i.p.s. 93 gns.
Stere-Ad Unit(when required) 30 gns.

Stereo 88
With fuil stereophonic recording and playback facilities
Model 8874 /15 i.p.s. 105 gns.

The luncomparatle EEFIO gi;apz

BRITISH FERROGRAPH RECORDER CO. LTD.

(A subsidiary of The Ferrograph Company Ltd.)

131 SLOANE STREET, LONDON, SW.I - Tel: SLOane 1510, 2214 and 2215
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RECEIVER TYPE Coss

COMMUNICATIONS
RECEIVER rype css4

All round the World this Airmec receiver
is known and used for its remarkable
performance at an extremely low cost.

Superior Sensitivity
Superior Signal-to-Noise Ratio
Superior Second Channel Rejection

Main tuning control showing ADDITIONAL FEATURES

a portion of the seven fre- ® Separate incremental tuning con-
quency scales, the coarse and trol for use with crystal calibrator.

fine logging scales and the Double frequency changer circuit.

movable cursor. Stabilised local oscillator H.T.
voltages.

Image rejection over 100 db.

Exceptionally high sensitivity and
signal/noise ratio.

Variable selectivity.

S meter incorporated.
Very stable B.F.O.
Muting facilities provided.
Built-in loudspeaker.

2 watts output.

Turret band switching.

® Frequency coverage
from 15—45 kc/s and
100 kc/s—30 Mc/s.

@ Frequency setting acc-
uracy better than lkc/s.

¢ Film scale giving actual scale length of
4ft. on each frequency range.

2000000 ©O

® 90: 1 slow motion drive with logging scale.

SEND FOR LEAFLET I60A

RADIO AND ELECTRONICS

AEI@M@@ AIRMEC LIMITED - HIGH WYCOMBE BUCKS

Telephone: High Wycombe 2060
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T R A N s F o R M E R All for 200/250 V. Input, Other Supply Voltages as Required
CONTINUOUS RATING, Short Ratinz Transiormers also available

Each of the eight Transformers below:—

£6/10/-
OUTPUTS: :g \\: I,(s)gg :mps....
2 ] . mps....
! |V v A"‘P‘\} 10V. 750 Amps....
6-12-18-24-30 V. 12 Amps. 9V. 900 Amps....
5 V. 80 Amps. 12 V. 1,000 Amps....
18 V. 30 Amps. 15 V. 1,000 Amps....
110-120 V. 4 Amps. 20V. 800 Amps....
55 V. 12 Amps. 10 V. 300 Amps....
4 V. 100 Amps.

6.3V. [8Amps.or 12.6 V. 9 Amps.

PORTABLE SHROUDED TRANSFORMERS
SN I gl 2000 © Each of the five Transformers below:

110-120 V. 10
2o V- 1% 12 10 0| 4V.5,000 Amps. €100 £8/12/-

40 V. 25 Amps. £13 15 2 V., 10,000 Amps. £98

3.5V.,20,000Amps.£127
5 V. 300 Amps. £15 0 2V.,30,000 Amps. £130
6-12 V. 50 Amps. £8 10 10V.,2,000 Amps. £103
12 V. 60 Amps. £10 0

12 V. 100 Amps. £15 10
50 V. 60 Amps. £21 0

6-12-18-24-30 V., 12 Amps.
24 V., 30 Amps.

o o000
co0oo0oo0o0

110-120 V. 4 Amps,

12 V., 40 Amps.
55 V., 12 Amps.

o0 o0 o oe

110 V. Centre Tapped 55 V. 25 Amps...
10-15-25 V. 100 Amps
6-8-10-18-24 V. 100 Amps..................cooeen..

Most Transformers up to 2 kVA can be supplled in
steel case with protected terminals and carrying handle.

TRANSFORMERS
WITH

SWITCHED
TAP CONTROL

Available with one
or more Switches,
Ammeters, Fuses, etc.

YOLTAGE “IG“ VOLTAGE TRANSFORMERS
=, WITH
REGULATING INFIN‘I\TELY
TRANSFORMERS VARIABLE
TRANSFORMERS | (JYARiASLE
£16 OUTPUT
g 1450 V. 300 . - " 3

Input 230/240 V. Output 50 V. to 250 V. in 16 steps | 3 kv, 2 r:A. mA. i: l: g Combinations of Transformer with attached Variac for
o'_ 12.5 V. at 25 Amps. These are Auto Transformers 10 kV. .23 mA : £ o oYeY fine control.
with Quick Make-and-Break Tapping Switches. 4 kY. 2.5 mA €5 0 0

MANY OTHER STOCK TRANSFORMERS

All for 200/250 V.A.C. |
R (Other supply Voltages
available) ‘

t;Rec:.tiﬁer Slets with D.C. Output Control
y internal taps. Rectifi s ith € | ¢ D.C.
?,‘f,:/‘,;’(;"\‘,‘ %'T‘CLO{(\,DA’:;:““‘S“ 0 bQ) Output by Tap ‘Swicches. Fitted with
200/250 V. D.C., 10 Amps..::: £36 0 0 Fuses. D.C. Volts ON LOAD are stated.
200250 V. D.C.. 18 o o 12/25 V. D.C., 12 Amps. ...... £15 10 0
35/38 V. D.C., 50 Amps oo 12/25 V. D.C., 20 Amps. ...... £24 0 0
34V, D'C.. 10 Amps.. 0 0 110/120 V. D.C., 25 Amps. ... £55 0 0
1200 V. D.C., 200 mA N o 0 I15V.D.C.,5 Amps., Meter and
60 V. D.C., SIAmps. n 00 Internal Rheo.........oceuuuueie £810 O
200350 V. D.C., 9.5 Amps., ... €32 0 0 ¢ 2N B s, 4 210, 6.0
63 V.D.C. 13 Amps. and 220 Fitté:‘l Amrrrr::tersandVoltmeters, per meter £2 (0 O
% 0G0 M s clain o Built-in RhEOSKALs o...ovsroorsieovsisssonenees € 0 0
VOLTAGE REGULATING |RECTIFIER SETS
TRANSFORMERS 350/440 V. 3-Phase input
Covering the range from zero Volts to supply J 12 V. 210 Amps. or 24 V. 105
Volts in 64 steps. This is achieved by switching ézg
ON LOAD.
INPUT 240 V. INPUT 420 V.
OUTPUT 0/240 V. OUTPUT 0/420 V. SPEGIFIG ENQUIRIES
Change per Step. Change per Step, are invited ﬁr“i’fl_;::s(ormers and
3.8 V. (1.6%) 6.5 V. (1.69%) | ecmis‘el
40Amps. ... ... £50 40 Amps. ... ... £58 p it
60 Amps. ... ... £56 60 Amps. ... .. £63] HEAVY GURRENT
80 Amps. ... ... £74 80 Amps. ... ... £80 EQUIPMENT

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREET, MANCHESTER 15.  CENTRAL 5069
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The heart of the matter...

The formation of
a single silicon
crystal ingot

FERRANTI LTD - GEM MILL - CHADDERTON + OLDHAM - LANGS - Telephone : MAIn 6661

London Office: XERN HOUSE * 38 KINCSWAY * W.C.2 Telephone: TEMple Bar 6666
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... the art of the matter

offer the widest range of

SILICON Semiconductor Devices

in the United Kingdom

‘Ferranti Ltd. were the first company in Britain

to introduce Silicon semiconductor devices as
used in magnetic amplifiers, in aircraft, guided
missiles, radar and computers. Until recently
they were the only firm in the United Kingdom
supplying silicon diodes in quantity. Comm-
encing their programme of research and
development in 1954, they have already made
outstanding contributions to technique, and
are now producing at Gem Mill, Oldham well
over half-a-million silicon diodes annually

FERRANTI

SILIGON

SEMICONDUGTOR
DEVIGES

in the widest range offered by any British
manufacturer. i

Among the 120 or more different devices
available for delivery are rectifiers, fast diodes,
zener diodes, tetra- layer diodes and trlodes,
alloy junction transistors, diffused junction
transistors, photo-voltaic cells, voltage vari-
able capacitors and many new ones.

Data Sheets, Application Reports etc., advice
and assistance in techniques of apphcanon
are freely available.

Visit the International Transistor Exhibition
promoted by the Electronics and
Communications Section of The Institution of
Electrical Engineers, 21-27 May, at Earls Court,
London. Admission by ticket only, available from
Ferranti Ltd. or from the 1.LE.E.

27
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FOR MEASUREMENT OF
TIME & VOLTAGE...

PUNI O __ o o e e

... THE 837

The type S31 Oscilloscope is an improved version
of the now famous Serviscope.

It is extremely compact (84in. X 61in. X 13in.) and
has a performance and specification unequalled by
many much larger instruments.

A D.C.-coupled amplifier (—3db at 6 Mc/s),
voltage calibration, wide-range calibrated time base
(.5 sec to 1 psec per cm.) and a precision flat-faced
C.R. Tube are only a few of the features that put the
S31 far ahead of any other portable scope.

Our representative will be pleased to call and
demonstrate the amazing versatility of this unique
instrument.

Drop a line to

TELEQUIPMENT LTD

313 CHASE ROAD - SOUTHGATE - LONDON N.14
Tel: Fox Lane 1166 (4 lines)
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THE . ..
... a new unit anticipating trends

@@@@) in future listening requirements
22

|
| CONTROL UNIT

Used with a single QUAD |1 power amplifier

the unit provides every facility and
refinement at present associated with the
QUAD II control unit.

Used with two QUAD [1 power amplifiers,

the unit will in addition accommodate

all forms of Stereo programmes with all the
necessary facilities for that medium.

Whilst providing extreme flexibility-—

the push buttons for example, provide

nineteen different services—straightforward and
logical control has been maintained.

A descriptive booklet is now available—free on request.

ACOUSTICAL MANUFACTURING CO. LTD. HUNTINGDON, HUNTS. Telephone. Huntingdon 36}
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® Permanent magnet
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A COMPREHENSIVE RANGE OF

Mericaliore” Inslitmerds

% DESIGNED TO HARMONISE WITH
ALL MODERN ELECTRONIC EQUIPMENT

% FIXINGS CONFORM TG ACCEPTED PRACTICE
“ PRICES ARE HIGHLY COMPETITIVE

For utmost reliability all ‘ENGLISHE ELECTRIC’ miniature
instruments have been designed with a higher-than-normal
torque/weight ratio in combination with lower power
consumption. All types have been successfully subjected
to the following tests :

RESISTANCE TO IMPACT SHOCK OF 200g in
any plane.

VIBRATION FATIGUE TEST—two million cycles at
peak resonant frequency.

OSCILLATORY TEST—up to one million operations.

Above: 2” square moving coil voltmeter

SPECIFICATIONS B.S. 89-1954 and other
International Specifications.

TYPES

Moving coil for D.C. applications.
Rectifier moving coil for

A F. applications.

Thermo-couple operated moving
coil for R.F. applications.

SIZES

Square: 27, 23” and 33” nominal
scale length.

Round: 21” and 34” nominal
scale length

Rectangular: 5" x 6” or 3" x 4”
nominal case size.

Above: 3"x 4" rectangular absorption
wattmeter

Left: 23" round moving coil microammeter

Over 50 standard ranges in any of the
seven case types.

. . ions pendine. .
Design registrations pending Delivery ex stock for standard ranges.

Non-standard ranges to customer’s
specification within 21 days.

Literature available on request to The ENGLISH ELECTRIC Co. Ltd., Instrument Department, Stafford.

'ENGLISH ELECTRIC

4..!ulllﬂﬂlmmmmWm,mmmﬂmlﬂlﬂllﬂ!llﬂlmlﬂlummnnnm........._ —— 'Hﬂﬂlfmﬂmm WUWWWM finsY

Tae ENGLISH ELECTRIC ComPaNY LIMITED, MARCONI HOUSE, STRAND, LoNDON, W.C.2
Meter, Relay and Instrument Division, Stafford

WORKS: STAFFORD + PRESTON - RUGBY - BRADFORD - LIVERPOOL - ACCRINGTON
INS.43A '
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The Type A79

el
“ a range of
WIDE BAND ATTENUATORS

FOUR MODELS W/ by
A\
Q

TYPE A76. Range 90dB in 10dB steps. éf
*lnput and Output impedance 75 ohms.

Price £8 . 10s. nett in UK.

N\
TYPE A75. Range 99dB in |dB steps. (\
Input and Output impedance 75 ohms. *\

price £19 nete in UK

TYPE A79. Range 99dB in |dB steps.

Input and Output impedance 75 ohms. % "'tO be S’ure!

in metal case for laboratory use.

price £22., 10s, nece in UK

TYPE AB84. Range 99dB in IdB steps.

To our comprehensive range of attenuators,
Input and Output impedance 75 ohms.

we announce the addition of 4 new models.
Price £17 . 10s. neet in UK These attentuators employ resistive ladder network and

: : provide accurate attenuation over a wide frequency band.

;r‘:it': :;Z'rs ;y;: ::'7'% S:P p’;e‘iv:es;res'm"' They are small compact units ideal for building into customers’
e:_‘ :V:ﬂ"; o i Uk own equipment or for bench use in the laboratory. Full

Cene R R details are given in leaflet No. W57, gladly sent on request.

/4de COMPONENTS LIMITED . ROEBUCK ROAD - HAINAULT .« ILFORD - ESSEX - TELEPHONE : MAINAULT 4444
GDe68/B
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TWO NEW COMPACT
“| LOUDSPEAKER SYSTEMS

by Wharfedale

REGISTERED TRADE MARK

Model W3

The W3 is a three-speaker system in which compact-
ness has been achieved without sacrificing quality of
reproduction and without introducing ** small box *’
tonal character. It is ideal for use on a stereo or single
channel input where room space is limited, as the
cabinet may be stood vertically on the floor or placed
horizontally on a table or sheif. The sensitivity is
high enough to give full domestic volume with any
good commercial FM receiver with about 3 watts
output,

BASS

L.F. output Is produced by a special 12in. unit type WLS/IZ fitted with
a heavy cone and a new type of suspension which permits large linear
excursions and gives a low fundamental resonance of 25-30 c/s.

TREBLE
The upper registers are handled by 5in. and 3in. units connected in
parallel via a quarter section | kefs. dividing network, with an extra
series capacitor to protect the small speaker.

Two volume controls permit adjustment of midrange and treble to
give tone control and facilitate balancing different speakers on stereo.

Cabinet size 28 x 14 x (2in.

Weight 48lb. complete. Impedance 15 ohms.
Max. input 15 watts.

Effective frequency range 30-17,000 c/s.

Price £39/10/- complete, tax free.

The elegant cabinet is fully finished on all four sides In a choice of walnut,
oak and mahogany. Also available in whitewood price £36/10/-. Tropical
model made with resin bonded plywood can be supplied at £2 extra.

Model W2

This two-speaker model also employs the WLS/12 unit for the bass with cross-
over at | kcfs. to a Super 5 loudspeaker fitted with volume control for adjust-
ment of H.F. response,

Cabinet 23. x 14 x (2in.

Weight 42Ib. complete. Impedance I5 ohms.
Max. input 15 watts.

Effective frequency range 30-15,000 c/s.
Price £29/10/- complete, tax free.

Finished in a choice of walnut, cak and mahogany. Also avallable in whitewood
price £27/10/-. Tropical model with resin bonded plywood can be supplied at
£1/15/- extra,

WI\ f d ' Catalogue giving full technical detalls, response curves and oscillogranis of the
ar e a e above models, avallable free on request.

WIRELESS WORKS LTD.
IDLE BRADFORD YORKS

Telephone : Idle 1235/6.  Telegrams : * Wharfdel ’ idle, Bradford.

C
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TRANSMITTING
VALVES

S AN ‘"\“’\E
\\\H

The tables below give data relating

'TERREA
*l : to some of the Transmitting Valves
manufactured by the English Electric
Valve Company. The full list of these
valves, complete specifications and
characteristics can be obtained on
application to the Company.

All valves listed below have thoriated

tungsten filaments.
E.E.V. Equivalent Service l F”ar_ne_nt Frequency QT;‘;: dlg?;:,ai?on Type of
Type Types Type | Voltage (V) | Current (A)| MC/SS | max. (kV) | max. (kw) | cooling
5867 | 5867, TY3250 | CVI350 5:0 14-0 150 3.0 055 | i
833A | TY4-350, 833A CVe635 10-0 10-0 30 3-0 0-3 Natural
! 4-0 0-4 Forced air
1 5762 | TY6-5000A, ACT30| CVv2383 12-6 29-0 30/220 62 3-0 Forced air
BR 16! — | CVv2322 9-0 175-0 30/50 12-0 15-0 Forced air
BR 189 — — 9-0 240-0 5/50 15-0 27:0 Forced air
BR 1122 — — 6-0 115-0 5/110 12-0 10-0 Forced air
BW 16l — —_ 9-0 175-0 30/50 12-0 30-0 Water
BW 189 — —_— 9-0 240-0 5/50 I5-0 35-0 Water
BY 189 — — 90 2400 5/50 15-0 35-0 Vapour
CR 192 6166 — 50 175-0 30220 | 60 | 100 Forced air
CR1100 QY5-3000A — 63 32:5 110/220 5.0 30 Forced air
6181 6181, CRI10I ' — 120 1-6 900 2:0 2-0 Forced air
J |
1 Previously BR 191 B ) .
§ The lower value indicates the operating frequency at ‘E NGLISH E ] E T { ’
full rating. Operation at the higher value is possible. 4 §

with suitable derating.

Aam Chelmsford, England
Telephone: Chelmsford 3491

APJ123

ENGLISH ELECTRIC VALVE C0. LTD.
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M 79/756 SOCKET 79/841 SOCKET 79/842 SOCKET

79/843 SCCKET 79/844 SOCKET

The design and dimensions are to the international
standard. With the sockets, backing plates can be
supplied for complete insulation from the chassis.
Please write for Leaflet No. 4992

CARR FASTENER CO LTD

STAPLEFORD - NOTTINGHAM




36 WirtLESS WORLD May, 1959

P.T.F.C.E. VALVEHOLDERS
B7G and B9A

* Low Loss—Grade . * Fully Tropicalised
—Class H l. * Silver Plated Phosphor-
Bronze Contacts.

P.T.F.C.E. Mouldings have similar pro-
perties to P.T.F.E. but they are less costly
to produce.

Full inter-service typeapproval to Z.560092
—Z7.560094—Z.560095—Z2.560134

ELECTRONIC

TC2

B9A EH.T.

VALVEHOLDERS
BM9/UV

cover no. 9

M9
Polythene Shrouded B9A. Valveholder - /Ps

for Television E.H.T. Rectifiers. cover no. |1

Send for full details to;:—~  The McMurdo Instrument Co. Ltd.,
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VOLTAGE
SELECTORS

Ml
AN ‘ w ﬂ\&\\‘

14 WAY B279001
BLACK P.F. MOULDING

6 WAY XVS/6
NYLON LOADED P.F. MOULDING

COMPONENTS

VOLTAGE
SELECTORS

6 WAY MINIATURE BMVYS/6

BLACK P.F. MOULDING
4 WAY BVS/4

BLACK P.F. MOULDING

Ashtead, Surrey. Tel: Ashtead 3401 GHS M
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THE NEW ‘“microcoN”
PRINTED CIRCUIT CONNECTORS

Microcon Printed Circuit Connectors are designed to meet
the requirement for a light, compact, multi-way plug and
socket, giving greater reliability and longer life than the edge
connector method. Other patterns will soon be available, as
well as the ten-way connector shown here.

The pitch of soldering tags is suitable for a
board punched to a standard module of o1,

Two types of plug are available —the first
has the solder tags orientated at 90° to the
contact blades, the second has solder tags
that are a continuation of the blades.

A metal cover can be fitted to either the plug
with the straight blades or to the socket, and
the mating unit can be supplied with wire
retaining loops.

The two- part diecast cover, whose Inner
surfaces are insulated against short-circuit-
ing, allows the connections to be checked
physically and electrically without disturbing
the clamping of the cable.

Forpolarizing purposes,when severalconnec-
tors are mounted in close proximity, one or
more contacts can be removed from each plug
in various combinations, the corresponding
contact in the mating socket being blanked
B 1l off by special polarizing keys.

Ilustrated are some of the Write for technical leaflet

styles available

Painton& Co. Ltd.

KINGSTHORPE NORTHAMPTON
Tel: 32354/7 Telegrams: ‘Ceil, Northampton®
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BUILD-IT-YOURSELF
?{ 2 a i ‘l k i i STEP-BY-STEP
ELECTRONIC
KITS

BEFORE SPENDING ANY MORE MONEY

it will pay you to study our latest
literature regarding British-made
kits available under the following
categories:-

I. HIGH-FIDELITY SOUND EQUIPMENT

VALVE VO

2. TRANSISTORISED RADIO RECEIVERS 'PT':%Fj,-LTT_f"" =k
— ll&“r

3. LABORATORY AND TEST INSTRUMENTS F‘E‘i—T! b ':'-\411-4_".-1. ! SS-1 HI-Ft

4. AMATEUR TRANSMITTING EQUIPMENT }:::141' ':‘:'_':TJ——‘:%LH{ PEAKER

New kits are regularly belng released by our

Gloucester factory and the complete range is now too S
large for us adequately to illustrate and describe on 2=
this page. Full information is, however, available on —

request.

Millions of Heathkit models
reliable service over most of the world.
All have been assembled from our kits. A

are giving

[

high proportion have been built by non-
~technlcal people of all ages and nationalities,

including absolute beginners, guided
solely by the famous Heathkit * step- /‘,4

2%
by-step ** procedure given in the cop-(——r
lously illustrated Instruction Manual.

This also contains large detachable

pictorials, showing clearly, where-
ever necessary, stages in the constructfon of the kit. You can't go wrong
if you faithfully follow the simple ‘‘step-by-step'' instructions. No
special equipment or technical experience is required. The work is easy
and the results are most rewarding.

The advantages of building your own Heathkit model are:—
[. You save a iot of money.

2, You get a fine instrument of professional appearance and performance,
resulting from the use of first-class components, engineering and pro-

cessing.

3. You automatically learn much about the instrument and how and why
it works.

‘

4. You enjoy the fascinating work of building it, and do so *‘ step-by-

step,”’ confidently, successfully.

5. You earn the intense personal satisfaction of being able to demonstrate
it to your friends and say *' | built it myself and saved pounds.”

6. You can rely on every Heathkit model-built as instructed, achieving or
bettering its published performance.

7. You have the solid reassurance that the kit is backed by the immense
experience and resources of the Daystrom Group, the world's largest
manufacturers ot electronic kits.

8. You can at all times count on technical assistance from our Technical
Consultation Department at Gloucester, should you require it.
IF YOU ARE NOT ALREADY RECEIVING OUR FREE LITERA-

TURE, why not send us, without obligation, your name and address (in

BLOCK CAPITALS please), and we will gladly keep you posted with

full information.

YOU GET SO MUCH MORE FOR YOUR MONEY
WHEN YOU BUY ‘ HEATHKIT’

Heathkit models now available in Kit form only:—

MODEL U.K. Price

No. delivered Brief description

UsP-| €5 19 6 Hi-Fi Stereo Pre-Amplifier. ideal for ow-output
Hi-Fi P/U’s. Switched inputs.

s-33 £l 8 0 Hi-Fi Stereo-Monaural 6 watt Amplifier. 0.39
distn. at 24 W/chnl., 20 dB. NFB.

S-88 €25 § 6 Hi-Fi Stereo-Monaural 16 watt Amplifier 0.1%

distn. at 6 W/ehnl. Ultra-linear P.P.

SSuU-I £10 9 0 Hi-Fi Speaker System. Ducted-port bass reflex
(inc. P.T.) cabinet (‘' in the white *’). Twin speakers.

UXR-! £17 IT 0 6 Transistor Dual-wave Portable Radio in elegantly
(inc. P.T.) styled solid leather case.

UJR-I £2 19 6 Dual-wave sensitive Transistor Radio. A-fine et
(inc. P.T.) tor the young experimenter

V-7A £13 0 0 The most popular Valve Yoltmeter in the world.
Amazing value for money.

O-I12U  £34 I5 € 5in. Flat-face C.R.T. Oscilloscope. 3 ¢/s to over
5 Mcfs. Printed-circuit boards.

Cc-3U €7 19 6 Capacitor-Reslstor Brdge. Measures C (10 pF-
1,000 uF); R (100€2-5M€2); P/F’r.

AG-9U £19 3 0 Wide band (10 ¢/s—-100 Kc/s), low dist’n., <0.1%,
20 c¢/s to 20 Kcfs, Audio Generator. (Release
date: end of May).

DX-40U £29 10 0 Transmitter. All **Ham ' bands, 80-10 m.

75 Watts CW, 60 W. phone, 40 W. o Aerial.

€10 12 0 Variable Frequzncy Oscillator, 160~10 m. Doubly
screened and fully stabilised.

VF-IU

DAYSTROM LTD.

DEPT. WWS5, GLOUCESTER, ENGLAND.
A member of the Daystrom Group, manufacturers or
THE WORLD’S LARGEST-SELLING ELECTRONIC KITS
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ACCLAIMED BY
THE EXPERTS

JOHN GILBERT
Technical
Editor “Music
Trades
Review"”

PERCY WILSON
Technical
Editor “The
Gramophone "’

DONALD ALDOUS
Technical
Editor
* Gramophone
Record
Review"’

MILES HENSLOW

Editor
““Record
News"

WHITELEY ELECTRICAL RADIO Co.
NOTTS.

MANSFIELD -

WIRELESS WORLD

May, 1959

Ouistanding success
at the Audio Fair

Visitorsto our Stand at the Show
were enthusiastic in their praises
of our enlarged range of HiFi
speakers and cabinets. Never
before has our slogan ¢ High
Fidelity at realistic cost” been

_more apt—or so comprehensive.

H.F.1016

incorporates a very powerful magnet
assembly, which combines with the cambric
come to provide brilliant transient response
when the speaker is mounted in a bass
reflex cabinet.

10” Die-cast Chassis - 16,000 gauss magnet
10 watts handling capacity = Patented
Stentorian Cambric Cone - Universal
Impedance Speech Coil (instantaneous matching
at 3, 7-5 and 15 ohms) 30-15,000 c.p.s. frequency
response - 35 c.p.s. bass resonance.

£8 (NC.PT)
W.B. STEREO COLUMNS

The floor area occupied is much smaller than
that for two conventional cabinet speakers of
similar performance. Columns have 360°
diffusion by means of a dome mounted above
the loudspeaker. One unit may be used for
monaural soundand asecondadded forstereo.
“SENIOR” for 8” unit £18.18.0
H.F.816 Unit - - - £6.17.0
“JUNIOR?” for 6” unit £9.19.6
H.F.610 Unit £2.11.6 or £2.13.6

T.359
CONE
TWEETER
UNIT

Speech Coil Im-
pedance, 5 or |5
i ohms. Response,
3,000 to 15,000

_ c.p.s.
e 35/~ (INC.P.T)

Demanstrations at all leading Hi Fi dealers and at our
London office (109 Kingsway, W.C.2) every Saturday from
9 a.m. to 12 noon. Descriptive leaflets on all products
free on request.

E—

LTD.

V.H.F. TUNER

An advanced design, employlng
printed circuit techniques for in-
creased stability, ensuring stable
reception up to 100 miles from the
transmitter. Designed to cover

88-108 Mc/s.
£23.2.0 (INC. P.T)
W.B.8. AMPLIFIER

Designed for use with crystal
pick-ups, tuner units and tape
reproducers having their own pre-
amplifiers. Output: 8 watts and not
less than 6 watts at all frequencies.

£19.19.0
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STC goes to extremes

to produce the best valves!

Big valves, small valves, valves with
unique characteristics—S.T.C. produces

all types and sizes of valves.

Behind each is the technical knowledge

and experience gained over 35 years

and the combined resources of

one of the Commonwealth's largest

electronic manufacturing organisations.

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
VALVE DIVISION: FOOTSCRAY . SIDCUP . KENT
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Promoted by the Electronics and Communications Section of
The Institution of Electrical Engineers .

TIONAL

ISTOR

RLS COURT-LONDON

The INTERNATIONAL TRANSISTOR EXHIBITION will be held in the same building and at the same
time as the International Convention on Transistors and Associated Semiconductor Devices,
-

These two events, both promoted by The Institution of Electrical Engineers, are attracting world-wide

interest and an overall attendance of some 60,000 is anticlpated.
L ]

The Exhlbition will cover all types of semiconductor devices and their numerous applicatlons, and
will include transistor materials, equipment involving transistors and semiconductor techniques, and
also various associated and specialized components for use in transistorized equipment.

@

Part of the Exhibition will be devoted solely to transistor research and development, and will include

exhibits from government, industrial and university research laboratories.
_ &

Manufacturers wishing to participate in this unique Scientific Exhibitlon are invited to contact the

organizing company.
®

Two thousand scientists and englineers directly concerned with transistors and their application, and
coming from all over the world, are expected to attend the International Convention on Transistors,
the opening lectures of which wil] be given by the inventors of the transistor—Dr. W. B. Shockley,
Dr. W. H. Brattain, and Professor J. Bardeen.

Full details from the orgamizers :

INDUSTRIAL & TRADE FAIRS LIMITED
Drury House, Russell Street, London, W.C.2. TEMple Bar 3422
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No. OF A SERIES OF FAMOUS BRIDGES

B oy o2

P

THE VICTORIA FALLS BRIDGE

The construction of this famous railway bridge, situated immediately below the Yictoria Falls, started in
April 1904 and finished in July 1905. The bridge has a span of 500 feet and total length of 650 feet and
its height above the River Zambezi rises to about 400 feet.

THIS BRIDGE IS ESSENTIAL TO THE
DEVELOPMENT OF AFRICA. THESE B.P.L. BRIDGES
ARE ESSENTIAL TO YOUR DEVELOPMENT PROGRAMME

ELECTROLYTIC CAPACITANCE
BRIDGE

Model CB [54D
Capacitance range:

Power factor range:
Bridge voltage:
Polarising voltage:
Leakage current:

0.1

140 c¢ms)

0.4% to 75% (scale length 28 cms.)
0.6V. r.m.s. 50 c/s.

0-8V. D.C. to 0-800V. D.C. in 5 ranges.
0-50 microamps to 0-50 mA. in 4 ranges.

mFds. to 11,000 mFds (scale length

)

NEW HIGH K CERAMIC
CAPACITANCE BRIDGE

British Physical

RADLETT

{

Model CB 171

Capacitance range:
Accuracy:

Power factor range:
Bridge frequency:
Bridge volts:
Polarising voltage:

+3%.

0.2 to 10%.
100 ke/s.
5Y.

HERTFORDSHIRE
TEL.

IOOopF. to 100,000 pF.

r-m.s.
0 to + 600V. D.C. in 3 ranges.
Supplied with sample holder for extreme temperature tests,

Lahoratories

ENGLAND

RADLETT 4844
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NOY AND TN

i

. 1URING

R 3Nl READING

STAND 40 with this TRANSISTORIZED
INTERNATIONAL

TRANSISTOR TIME & FREQUENCY

EXHIBITION
EARLS COURT MEASURING EQUIPMENT
MAY 2ist—27th
Type TSA 53
® Frequency measurement up to 100 ke/s. @ 0.1 second, 1 second and 10 seconds sampling
times.
® Period measurement from 0.0001 c/s to 10 ke/s.
@ No rel loyed.
® Time measurement of any event from 1/10,000th dia
f d to 11 days.
ol & second to 11z days ® Automatic decimal point.
@® Random pulse counting up to 100 K.p.p.s.
® Automatic unit selection,
@ Self-checking on the six output frequencies. L
® Facility for printer operation. ® Power Supply: 200/250V A.C. 60 cfs, or
12V D.C. as selected by switch at the back of
® Variable display time, £ to 6 seconds or infinite. the instrument.

VENNER ELECTRONICS LIMITED Kingston By-Pass, New Malden, Surrey.
Telephone: MALden 2442 A member of the Venner Group of Companies,
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The magnetic A.C. voltage regulators

@ Accuracy 4-0.059,
@ Fast response time

Low cost

@ Small and compact
Easily incorporated

into standard equipment

Model LT-MVR-120/BM

Input Voltage range 19ov—260v, 50 c/s. Output Voltage(nominal)228v—232v.
Time| Constant 20-80 milliseconds. Bench and wall mounting forms

are standard, but sub-unit or rack mounting models are also available,

J. LANGHAM THOMPSON LTD.

Jll BUSHEY HEATH * HERTFORDSHIRE - ENGLAND

Tel: Bushey Heath 2411 (4 lines). Grams & Cables: “‘Tommy Watford"?

AD/Si8
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FERRANTI X-BAND
FERRITE DEVIGES

FERRITE SWITCH TYPE 3F
Frequency 9600 to 9800 mc/s. Peak

attenuation 30 db min. Insertion loss
*5.db max. Power handling capacity 30
watts. Weijght 3 oz.

FERRITE CIRCULATOR

A compact three port circulator capable
of handling 50 kW peak, 50 watt mean.
It can be pre-set to cover a bandwidth of
400 mc/s 1n the 3 cm. band. The magnetic
field is supplied by permanent magnets.
The total weight of the component is
approximately 41 oz.

FERRITE ISOLATOR
Type 2F/2. 100 KW peak, 100 watt mean.
Type 2F/3. 200 kW peak, 200 watt mean.
Isolation in both cases greater than 20 db

over a bandwidth of 1000 mc/s with an

insertion loss of less than 1 db.

FERRANTI LTD - KINGS CROSS ROAD ° DUNDEE Telephone: DUNDEE 87141

ES/TS2
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R2 TAPE RECORDER

From the very first replay—pre-recorded or your own home-recorded
programme—you’ll be thrilled with its sureness of tonal quality and ease
of control. Just as you recognise the voice of a friend on the ‘phone or
your favourite songster on radio or record, you’ll know that this is the in-
strument you've always wanted. Designed and built by pioneers in the
development and manufacture of Tape Decks and Tape Recording Ampli-

fiers—TRUVOX are justly proud of an instrument that lives up to *all
* GO STEREO that the name implies.” Increased production at our new, modern factory
WITH A TRUVOX now enables us to offer this famous instrument at reduced prices.
T - S Models now available from § @ gns.
Stereophonic TWINSET CREDIT TERMS ARE AVAILABLE THROUGH MOST DEALERS

This equipment can be built up from an existing

Truvox R2 (monaural) Recorder. We fit the TRUVOX TRUVOX . TRUVOX

recorder with a stereo head and supply Unit Stereophonic RADIO JAGKS TELEPHONE

‘B’ (comprising correctly matched " amplifier Head for ——sl-.. ADAPTOR

and loudspeaker with additional replay of pre- direct radio | (ZTpum_ . for 2-way

microphone and leadxs. Send for full details, recorded reception and N’ telephone
stereophonic : L4 conversation
tapes. recording. % S s

Available from all leading stores and radio dealers

TRUVOX LIMITED, NEASDEN LANE, LONDON, N.W.10 Telephone: Gladstone 6455

>
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Agents in all parts of the world

Please write for full Technical Specifications to the Manufacturers

STRATTON & CO. LTD. BIRMINGHAM,
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on
lex connection

From their wide selection of plugs and
sockets, MODAC offer a standard
range of rectangular and circular
miniature connectors, to which is soon
to be added a sub-miniature range
with combinations of 10,

16, 28 and 34 contacts.

The main feature of this advanced design
is the independently sprung, multi-point
contact which provides self-cleaning,

low contact resistance and is ideal

under conditions of vibration.

MODAC is equipped for the design
of connectors to customers’
specifications and to supply any of
their range as cable assemblies.

They are more than willing -
at any time—to come
to grips .with your
general wiring problems.

Modac miniature and sub-miniature connectors

‘Modac’ is a Registered Trade Mark

Sor further information and a copy of the *Modac.
catalogue, please contact:

Modern Acoustics Limited
Contact Connectors Division

MANOR WAY - BOREHAM WOOD * HERTS * ELSTREE 3636

Agents for British Commonwealth Countries : Plessey International Limited * llford* Essex * Iiford 3040
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Transistorised
rural carrier
telephone
system-TRC7

in service in many parts of the world

A PRODUCT OF

MULLARD EQUIPMENT LIMITED

A COMPANY OF THE MULLARD GROUP

) et

® Fully transistorised

® Simple installation

® I.ow power consumption

® Up to seven extra speech channels
® Ideal for temporary extra lines

® Fully tropicalised

@® Pole mounted drop-off filters
for greater flexibility

Write for descriptive literature

Mullard House * Torrington Place
London * W.C.1 * Tel: LANgham 6633

@v ME626C
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3 BIG FACTORS

where small windings are concerned

eI .
t e Mwmw .

These are three good reasons why BICC Enamelled Winding Experienced engineers of the
Wires are ideal for small windings. In addition, coverings are BICC Technical Advisory Service
flexible, strongly adhesive to conductors and resistant to are always ready to assist

heat and damp. you in the selection of
For full details, write for BICC Publication No. 303. We the right winding wire for
will be glad to send you a copy. Yyour purpose.

1 Coil for Amplivox miniature
magnetic earphone wound with
001 inch enamelled wire.

2 Telephone Relay Coil wound (0||_. BASE) ENAMELLED

with 6,900 turns of "0036 inch
3 Field Coil for motor car

enamelled wire.
dynamo  wound with 280 BRlTISH INSULATED CALLENDER’S CABLES LIMITED
turns of *030 inch enamelled
21 Bloomsbury Street, London, W.C.1

wire.
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A new service for equipment
designers and engineers

VOLS. | & 2

SPECIAL VALVES

VOL. 3

TRANSISTORS
MAGNETIC MATERIALS

QUARTZ CRYSTALS

RECTIFIERS - CAPACITORS
n [ | | VOL. 4 (to be Issued In Juna)

BRIMAR VALVES

.
co m n 0 n e n's Hn n d h 0 0 k Please register me as a subscriber for the

S.T.C. Components Handbook. A Cheque|
P.O. for £1 is enclosed.®

i

Equipment designers and engineers will find extensive use for this new service
by S.T.C. Data Sheets on the full range of S.T.C. Components are included in
these three loose-leaf volumes and amendments and additions will be made at
quarterly intervals. The cost to subscribers of £1 per annum will include the Company
binders, data sheets dand all subsequent amendments.

Name. s Iy

Address

® This applies in U.X. and N.Ireland only. Overseas
Suybscribers are requested not 1o send fee with W W Js
application, J

-

COMPONENTS
GROUP

Standord Telephores and Cables Limired

CONNAUGHT HOUSE : ALDWYCH - LONDON WC2
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YOUR EYE

says “That’s a gay new box.
Ah, ‘scorcH’ Brand Magnetic
Tape. Eye can tell there’s
quality inside, just as every-
body says.”

YOUR EAR

says “This "‘scorcm’ Brand
Tape certainly lives up to its
reputation. It sounds perfect
to me, and I'm an ear for
music.”

YOUR COMMON-SENSE

says “The quality suits the
sound engineer—the exclusive
silicone ‘dry lubrication’ mini-
mises wear on magnetic heads
—the price suits the pocket—
—well, it’s ‘scorcr’ Brand for
me every time!”

70 0 UV USOO0 0006000000000 000 00

e e0 00 0s 00000

200 DOUBLE-PLAY

Tensilized Polyester is the won-
derful new ‘scorca’ Brand Mag-
netic Tape. It's extra strong,
and gives you double the play-
ing time! Resists stretching.
Keeps its high quality of repro-
duction year after year!

TENSILIZED POLYESTER
DOUBLE PLAY

>

. .

€
»

o RN

WIRELESS WORLD

R .

Ask your supplier for the ingenious PLAYING-TIME
OALCULATOR—it’s free! Or write to our Head Office.

THE B.B.C. USE

e

TRADE MAannx

ScoTCh

BRAND

MAGNETIC TAPE

ao0uCT o

MINNESOTA MINING AND MBANUFACTURING CO. LTD.

Tape and Electrical Products Division.
Head Office: 3M House, Wigmore Street; London, W.1,
And at Birmingham - Manchester * Glasgow

53
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SSB-L1 Fixed Station. 60 watt (500 watt double sideband
equivalent) eight channels 3-15 mcls.

SINGLE SIDEBAND

Communications system

Over 4000 RCA single sideband
equipments are in use the world
over as fixed and mobile stations.

Eight Channels. {l
Instant Selection of Upper or Lower ' i
sideband. s ‘
Compatibility with double sideband

systems.

Remote aerial tuning facility for SSB-L1.
Mechanical Filter giving outstandingly

H

-

SSB-L30M Mobile Station. 30 watt (250 watt double sideband

¢

High S.electivity - X equivalent) eight channels 3-15 mcfs.
Exceptionally Stable and Reliable Op-
eration.
- Automatic remote antenng
Elllll%tg:lfly Il:::.nstructlon for naval and raner S AT-L100

Noise limiter —clipperfilter for
heavy interference conditions.,

RCA GREAT BRITAIN LTD. LINCOLN WAY, SUNBURY-ON-THAMES, MIDDX. Te!/: Sunbury-on-Thames 3101
An Associate Company of Radio Corporation of America.
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By using the SHF Communications band
and new, much smaller components,
Westinghouse has developed a powerful
yet compact MICROSCATTER system. Two
MICROSCATTER components are shown
above: The 2 K.W. Klystron Tube (right)
and a model of the microwave block.

e s L e bt . ” B e

‘““‘Here’s how we pu
icroscatter on wheels!”

‘Now, Westinghouse has successfully reduced For voice, teletype, television, facsimile
the size é)If_I%nicroan? szafg;er——by %iwdg?' and raw radar video . . . this advanced
ing an system! And now, all radio . . -
equipment for a 5,000 me. quad_rilple diver- g’IHIinOSCATTER g hlg}(; quaél(f);y
sity repeater can be mounted in a 40-foot HF transmission to points 100 to 200
truck trailer. miles away !

WESTINGHOUSE MICROSCATTER also gives you

HIGH QUALITY TRANSMISSION with an LOW COST PER CHANNEL MILE . . . . due to
extremely linear, wide band minimum operating and maintenance
Modulator/Exciter. costs . . . and low power consumption.

HIGH RELIABILITY of up t0 99:.99% ... SMALL, NARROW-BEAM ANTENNAS, from
with quadruple diversity. 8 ft. to 28 ft. in diameter.

For complete information, phone your nearest Westinghouse oﬁce.

Or wrile to Canadian Westinghouse Company Limited,
Electronics Division, Longwood Road, Hamilton, Canada.

vou caN BE SURE...ir 175

Westingl-l_(;use

Here's MICROSCATTER on
wheels! All radio equipment
for a 5,000 mc. quadruple
diversity repeater Is easily
mounted in a standard 40-foot trailer.

85C743



56 WIRELESS WORLD May, 1959

now In quantity
production

ELAC
110°
Scanning
Coil

-

R
¥ P

T,

This latest ELAC deflection wunit incorporates the new
MULLARD Ferroxcube core Type FX 1981, enabling a “pull
back” of 4 mm to be achieved without loss of sensitivity.
Line inductances of 5 to 30 mH with { RATIO OF .8 and
frame impedances of 2 to 70 ohms are readily available. The
standard model is supplied complete with TUNGSTEN steel
picture centring plates, positive tube neck clamping device and
a terminal pane! well removed from adjustment points.

ELECTRO ACOUSTIC INDUSTRIES LTD., Stamford Works, Broad Lane, London, N.15.
Tel: TOT 0505.
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H-light of i 21
The Brenell BV

\

To own a Brenell Tape recorder is to be assured of quality
performance, a sound engineering job and a British made
product of outstanding design

3 STAR PORTABLE. Before you finally decide on the type of PRICE
recorder you want, make a special point of seeing and hearing the

Brenell 3 Star. Examine its well-thought out design which has been
based on almost 10 years’ exhaustive manufacturing experience—
consider its many fine features which include three recording

speeds with frequency compensation at all speeds, push button

control (interlocked for safety): printed circuit amplifier; separate

bass and treble controls; high quah? loudspeaker (8in. x 5in.);

takes spools up to 7in.; pause control; digital revolution counter;

contemporary st{le wooden cabinet for improved acoustic perform- I
ance—judge its hi-fi reproduction, Once you have seen the 3 Star including 1,200ft.
in action you’ll find it very difficult indeed to find anything to equal of tape, spool and
this truly remarkable machine in value for money. microphone.

THE
DESIGN
CENTRE
Londos

Also available, the Mk. 5 Tape Deck, Mk. 5 record/playback amplifier. Mk. 5
portable tape recorder and stercophonic equipment. Leaflets on request

GD21|

Soie manufacturers:

BRENELL

0777, 1) f BERLIZ N3 LONDON, W.Cl.
ENGINEERING CO. LTD. Y@ I' g/lg// PERFORMANCE SeEiEL

PERFORMANCE la, DOUGHTY STREET.
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HIGH TOP RESPONSE

The abillty to capture and reproduce sounds of extremely high
register—even beyond the limits of human hearing, that is what is
meant by High Top Response. This the bat can do—and so can
MASTERTAPE, recording and playing back every sound with the
utmost clarity, in a way that must be heard to be believed. High
top response also means that MASTERTAPE can record efficiently
at lower speeds with maximum possible brilliance.

MASTERTAPE IN THE NEWS! Mastertape is now supplied for use
with the British Communications Corporation Mars Recorder in
Service with the United States Air Force.

BLANK DISCS

Unmat ched for quality
and evenness of a s e " a e
1 erformance, M.S.S. Blank

QS encin MAGNETIC RECORDING TAPE BY

three grades, covering

every ‘TeaThenments il MSS RECORDING CO. LTD. Colnbrook, Bucks.

details and lists on Telephone: Colnbrook 2431,
application. Showroom and Studio

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

Telephone: MUSeum 1600.
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SIGNAL GENERATORS

IN THE AUDIO RANGE

The ‘Advance’ Types H1, J1 and J2 are

the most widely used Audio Signal Gener-

ators in Great Britain for Research,

Development Communications, Servicing
and Education.

Type H 1

® Frequency range 15 c/s. to 50,000 c/s.
® Sine or Square Wave output.

® Output Voltage (High Impedance).
Sine Wave, 200 pV. to 20 V., r.m.s.
Square Wave, 800 uV. to 80 V., peak-to-peak.

® Distortion less than 19, at 1,000 c/s.

List Price in U.K. £3 5

Full technical details in leaflet W4l.

Type J 1

© Frequency Range 15 c/s. to 50,000 cfs.

® Output (Sine Wave only)
Into 600 ohms, 0.1 mW. to 1 W. continuously
variable.
Into 5 ohms, maximum 0.5 W.

@ Output Impedance
600 ohms, unbalanced.
5 ohms, unbalanced (one side earthed).

©® Distortion, less than 29, at full output.

List Price in U.K. £42

Full techmicat details in leaflet W33,

Type 92
Identical with - the Type J1 but with output
voltage meter.
List Price in U.K. £50

Full technical détails in leafler W33,

P Mm “ H 2
I | N“"HilIiltlw.!y!-‘ - ,”’h. !

I|
i il ”“

W |‘ +” 'ﬂl’ e

|l
A ‘- v

TYPE JI

ﬂdmnte COMPONENTS LIMITED - ROEBUCK ROAD - HAINAULT . ILFORD  ESSEX - TELEPHONE : HAINAULT 4447

GD73
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This automatic production line performing the critical processes for Semiconductors Surface
Barrier Transistors means consistency and reliability of the finished Transistor. Semiconductors
Surface Barrier Transistors are manufactured by the latest electro-chemical techniques perfected
after several years of successful manufacture by Philco in the United States.

HIGH FREQUENCY I.F. AMPLIFIER USING SB 3486

5emiconducfor5
SURFACE BARRIER TRANSISTORS

include :

-4.5¢y

S.B. 344/5 ‘
The S.B. 344/5 are for general purpose high =

A
VWAV

frequency applications such as RF and IF

w
y {
a3 3pF |
2

Nl
1

amplifiers, RF oscillators and mixers, and
high speed switching.

S.B. 346

Designed for high frequency purposes. this
transistor has a higher cut-off frequency
making it useful for amplification as high
as 20 Mc/s.

]

4T00pF

SB346

Ok 56K :]‘47°°°F

MINIMUM
TYPE ALPHA CUT-OFF

PO

WER GAIN

1 M/jc 10 Mc/s 20 Mc/s

S.B. 344/345
5.B. 346

20 Mc/s
50 Mc/s

jodB
30dB

i0dB
16 dB

10dB

6emicbndu¢for;?l)’n?)_fed

CHENEY MANOR ® SWINDON © WILTSHIRE
TELEPHONE : SWINDON 6421/2

Full technical data on the applications of the S.B. 344/5/6 range are
available on request.

SC8.
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DOUBLE ENDED STAINLESS
STEEL VACUUM OVENS

% Made throughout in polished stain-
less steel.

% Single action door openings.

* Rectangular with shelf spacings to
suit.

% Double ended controls.

% Electrical interlocking of alr inlet
and isolation valves.

% Outer cover hermetically sealed.

% Temperature range 0°-300°C or
equivalent F.

% Temperature Control:
Normal +74°C
Special 4-I1C

% Internal Spacing 7in." x 8in. x I8in.
(can be altered to special require-
ments).

% Vacuum Range: To 10-4,

% Respective Vacuum Gauges incor-
porated:

% Automatic air inlet valve on Backing
Pump.

% Visual Indicators and fuses on all
switches.

% Flanged for fitting into Dry Box.

e
76

\\p.CW£((

S
5 co..\—‘

These photographs show how a
complece sequence of production
can be organised, without ex-
posure to atmosphere, by means
of our Ovens.

Back View)

We desigu and manufacture Ovens to Customers’ special
requirements. Should you have any probletus in this Geld
our Technical Department is always willing to help -you
solve them.

Vacuum Ovens with temperatures of up to 600°C are also
manufactured by us on similar lines but with Sectional
Heating and Water-Cooled Ends.

VACWELL ENGINEERING CO. LTD.

WILLOW LANE - MITCHAM - SURREY

PHONE . MiTcham 8211
lines)
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It is gratifying to know that
in a world of rising prices our
policy of maintaining and, in
many instances, reducing
prices has resulted over the
years, and especially at this
period, in ever increasing
sales.

We carry a stock of 2,000
types of receiving, transmit-
ting  and special purpose
tubes, and invite your en-
quiries not only for com-
mercial grade tubes but also
for those tested to C.V,, JAN
and MIL specifications.

Our

WIRELESS WORLD May, 1959

Organisation is A.R.B. Approved.

If you are not already on our Mailing List, please send

for latest Price and Stock List.

HALL ELECTRIC LTD | o

Hallectric, London

Raltron House, 49/55 Lisson Grove, London, N.W.1 | tewena.2sms
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Dual Beam Oscilloscope, .

Type 502

True dual Beam differen-
tial display at 200uV to
20V/em. Optidnal equal
high sensitivity X-Y
facility.

Band width

D.C.—100Kc/s at
200uV/em.

D.C.—500 Kc/s at
50mv/cm. Specially suit-
able for electro-medical
and similar work.

Dual Beam Oscilloscope,
Type 551

True dual Beam
D.C.—25Mc/s.

Signal Delay 0.2 sec.
both channels.

Linear sweep 20mu sec.
to 5 sec/em calibrated.
Single sweep lock out
reset circuitry.

4 Channels, D.C.22—Mc/s
with two 53/54C units.
10Kv E.H.T. suitable for
single shot viewing.

WIRELESS WORLD

““The 545" has set a new standard in wide band measuring Oscilloscopes, and now . . .

FOUR ADDITIONS TO THE TEKTRONIX RANGE

“X - Y” Oscilloscope,
Type 536

Identical X & Y axes
D.C.—10Mc/s, 0034 sec.
risetime.

Relative phase shift less
than 1° to I5Mc/s.
Linear sweep with 53/54T
time base plug-in unit.

Transistor Curve
Tracer, Type 575

C.R.T. Display of families
of N.P.N. or P.N.P.
Characteristic curves.
Collector sweep 200 volts
at 1A, 20 volts at 10A
positive or negative.
Base or Emitter Step
Generator 4-12 steps at
lzA to 0.2A per step. 5
constant voltage/step
divisions. Polarity nega-
tive or positive.

X and Y axes calibrated
ER37 A

63

OUR FIRST
GONSIDERATION —

the right instrument
for your
application

IN THE FIELD OF OSCILLOSCOPES, Livingston
Laboratories offer a unique service in the
form of expert advice in the choosing of
equipment to meet your needs. The rele-
vant factors are not who makes it or
where it is made, but will it do the job?
Livingston Laboratories are sole repre-
sentatives in Great Britain of Tektronix.
When top performance “oscilloscopes are
required, the range of Tektronix instru-
ments can satisfy the most rigorous

demands.

Consult Livingston
Laboratories for
oscilloscopes of all
grades and all your

Electronic instruments

LIVINGSTON LABORATORIES LTD

RETCAR STREET LONDON - N.IY
Telephone: Archway 6251
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Suitable for use as: ———
% Laboratory Standard 0 5 0 B 0 2 3
. ) - Power output (Watts)
sk Test amplifier for microphones, pick-ups,
loudspeakers, pre-amplifiers, tape decks etc.
% Recording amplifier. 100
. i
% Broadcast Transmitter Modulator. "IB Phase Shift B> f
0
The Avantic DL7-35, originally designed as a g N
high fidelity amplifier, has proved to be of such We/s 100¢/s VKe/s W0Ke/s  100Ke/s
advanced design that it has remained un- Frequency

surpassed. During the three years it has been
manufactured the high performance laid down
in the design has been consistently maintained.
It can now be regarded as a Laboratory
Standard of the utmost reliability.

AVANTIC DL7-35 POWER AMPLIFIER

Harmonic Distortion:
<0.05% at 20 watts sine wave output.
Intermodulation Distortion:
0.7% at 20 watts
1.0% at 29 watts
fm=40 ¢/s. fc=10 kc/s. fm/fc=4
Hum and Noise:
—85dB relative to 20 watts output with
10kQ source resistance.
Load Impedance:
4Q, 8Q, 16Q switch selected with automatic
feedback compensation.

Damping Factor: Distributed Load Push-Pull Output Stage.
50 High stability resistors in input stage.
Rise Time: Power outlets of 6.3V. at 2.5A. a.c.
Su secs. 440V. at 30mA. d.c.
Power Inputs: Volume Control. Fused input. H.T. fuse.
105, 117, 125, 210, 233, 251 V. a.c. % Suitable pre-amplifiers available to increase
40—60 cfs. sensitivity to 3mV.

BEAM-ECHO LIMITED *+ 13 SOUTH MOLTON STREET * LONDON W.1
Telephone: MAYfair 1039 Telegrams: Hibeam Wesdo London

#

-
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e

A HIGH FIDELITY 30 WATT
INCORPORATING
PRE-AMPLIFIER AND TONE CONTROLS

EMPLOYING THE LATEST MULLARD EL34 OUTPUT VALVES
IN ULTRA LINEAR OPERATION AND HIGH GRADE
"SECTIONALIZED OUTPUT TRANSFORMER

AMPLIFIER

Size approx. 13 x 84 x 7in., Stoved gold hammered finish.
Weight 14ib. For operation on 200-250 v. 50 c.ps. AC.
A chrome-handled

mains. Or other voltages to order.
cover is available at 25/-.

(il Ml 0 i sl 1 W N DN AL g

Mm‘\k

MAXIMUM RELIABILITY!

REASONABLE COST!

THE 'CONCHORD’

15

The Following Outstanding Test Figures include Pre-amplifier and Tone Control Stages

FREQUENCY RESPONSE.

(Exc. Rumble Filter). + | d.b. 20-20,000 c.p.s.
RUMBLE FILTER.

12 d.b. per octave below 50 c.p.s.

BASS CONTROL.

Continuously variable 4+ 12 d.b. to — 12 d.b.
at 50 c.p.s.

TREBLE CONTROL.

Continuously variable 4+ 12 d.b. to — 6 d.b.
at 12,000 c.p.s.

HUM LEVEL.

Referred to full output —73 d.b.
MAXIMUM POWER OUTPUT

In excess of 33 watts.

MAINS POWER CONSUMPTION.

110 wates.,

STABILITY.

Entirely stable with capacity of .08 mfd. in
parallel with loudspeaker load.

EFFECTIVE OUTPUT IMPEDANCE.
0.9 ohms across |5 ohms terminals.

INPUT IMPEDANCE.

Both inputs 500k plus 10 pfd.

NEGATIVE FEEDBACK.

Total 28 d.b.

SENSITIVITY.

Input (1) 20 millivolts for rated output.
Input (2) 200 millivolts for rated output.

HARMONIC DISTORTION.

0.05 + at 10 watts. 0.1 + at 20 watts.
OUTPUT SOCKETS.

Provide matchings for 3 ohm and |5 ohm
loudspeakers.

EXTERNAL POWER SUPPLY.

300 v. 30 mfa. 6.3 v. |.5 a. for radio tuner.
VALVES.

B.V.A. EF86, EF86, ECC83, EL34, EL34,
GZ34.

Due to use of Mullard EF86 valves microphony
is virtually nil.

As in our extremely successful ‘Diatonic’
two individually controlled inputs pro-
vide mixing facilities or microphone and
gram., etc.,, etc.

The DIATONIC

HIGH FIDELITY 10-14 WATT
ULTRA LINEAR AMPLIFIER

WITH INTEGRAL PRE-AMP AND TONE CONTROLS

Size only 9-7-61in. Weight 124lb. Power consumption 120 watts.

Outputs for 3 and 15 ohm loudspeaker,

For A.C. mains 200-250 v. 50 c.p.s.
other voltages to order.

H.T. and L.T. Supply Point is
included for a radio tuner

ALL TEST FIGURES INCLUDE
PRE-AMP.

FREQUENCY RESPONSE

+ 2 d.b. 30-20,000 c.p.s.

MAXIMUM
OUTPUT.
watts,

RATED OUTPUT 10
WATTS.

SENSITIVITY.

Vol. () 22 millivolts for
rated output. Vol. (2) 220
millivolts for rated output.

TREBLETULIFT
CONTROL. Continuously
variable + 6 d.b. to — 13 d.b.
at 12,000 c.p.s.

BASS CONTROL.
Continuously variable +13
d.b. to — 18 d.b. at 50 c.p.s.

POWER
In excess of 14

Or
Chassis finish

2 Retail
Price
1 GNS.

Send S.A.E. for Leaflets.

stoved hammered gold, or grey blue.
Attractive cover with chromium carrying
handles now available at 19/6.

Full advantage has been taken of the latest component mini-
aturization developments to reduce unit size to a minimum.
Two high impedance input sockets are provided by microphone
and gram., etc. Each input has its associated vol. control,

B.V.A. valves are employed. ECC83, ECC83, EL84, ELB4, EZ8I.

TRADE AND EXPORT ENQUIRIES TO—

LINEAR PRODUCTS LTD.

HARMONIC DIS-
TORTION. 0.19% mea-
sured at 6 watts,

HUM LEVEL. Referred to
maximum output —60 d.b.
NEGATIVE FEEDBACK.
Total 32 d.b.

1»

ALSO AVAILABLE

The L45. A compact High Quality
4-5 watt amplifier.

Size approx. 7-5-5%in. high. Sensitivity
is 28 millivolts so that the input socket can
be used for either microphone or gram.
tape, radio tuner, etc. B.V.A. valves used are
ECC83, EL84, EZ90. Controls are: Vol.
Treble and Bass with mains switch. The
Tone controls provide full compensation for
long playing records. Output matching for 3
ohm loudspeaker. Retail price £5/19/6.
THE LT45 TAPE DECK AMPLIFIER.
A complete unit (power pack and oscillator
incorporated) ready for connection to A.C.
mains. 3 obhm loudspeaker and practically
any make of deck. Negative feedback equal-
ization adjustment by multi-position switch
for 33, 7% and |5in. per sec.

Retail price 12 gns.

THE LG3 GRAM AMPLIFIER. Overall
size 6 x 4; x 24in. Controls: Vol. and Tone
(with mairs switch). Output for 2-3 ohm
loudspeaker. All above for 200-250 v. 50
c.p.s. A.C. mains. Retail price 55/9.
L50 50 WATT AMPLIFIER. Size approx.
13 x 9 x 7in. Sensitivity 25 m.v. Outputs for
3 and |5 ohm speakers.

Rerail price 19 gns.

LI0 10-i2 WATT HIGH FIDELITY
AMPLIFIER with separate pre-amplifier.
Retail price 15 gns,

L3/3 STEREOPHONIC AMPLIFIER
Sensitivity 150 mv. Output 3 waits on each
chinnel. Retail 7 gns.

L5/5 STEREOPHONIC AMPLIFIER.
Seautivity 10 .a.v Output 5 watts on each
chaanel. Retal price Il gns.

&

ELECTRON WORKS,
ARMLEY,

~ %

Tel.: Leeds 630-126
(3 lines)

LEEDS

D
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Aspects of design

This is the eleventh of a series of special features dealing with advanced problems in television
and radio circuit design to be published by Siemens Edison Swan. The Ediswan Mazda
Applications Laboratory will be pleased to deal with any questions arising from this or other

articles, the twelfth of which will appear in the June 1959 issue.

Most portable transistorised broadcast receivers in current pro-
duction use a frequency converter stage consisting of a smgle
transistor working as a self-oscillating additive frequency mixer.
Although the use of two transistors in an oscillator-mixer com-
bination is often desirable, it is apt to be too costly at present.
For normal Medium Wave tuning coverage, the local oscillator
must perform satisfactorily at 2.1 Mc/s. For this reason it is
usual to specify a rather better high-frequency performance
for a mixer transistor than would be required in the I.F. stages.
The XA102 has been designed to meet this need.

To keep the cost within reasonable limits, most designs take the
form shown in the diagram. Oscillations are maintained by
mutual inductance coupling between collector and emitter
circuits, while the signal frequency is applied to the base. Thus
the transistor is operating as a common-base oscillator, but to
signal frequencies it is a common-emitter stage.

Because of the particular requirements of the circuit and the
relatively high levels of voltage swing on the transistor, the small-
signal parameters of the transistor are not of much assistance
when designing the oscillator transformer or choosing the running
conditions of the stage. The final design is best arrived at ex-
perimentally, taking the following factors into consideration:—
(a) Battery supply voltage variations

Each cell may measure 1.6 volts when new, yet it will often not be
replaced until it has dropped below 1.0 volts.

(b) Bias Resistor Tolerances

A ‘tolerance of +10% on resistors is desirable, +5% resistors
being disproportionately expensive.

(¢) Tuning Frequency

Because a common oscillator coil is used (for reasons of economy)
for the M.W. and L.W. bands, there is a considerable variation
of power losses in the coil as the tuning is varied. The efficiency
is lowest at the low-frequency end of the L.W. band where the
dynamic resistance of 31 i

The level of the heterodyne voltage is therefore lower on the
long wave band than on the medium wave band.

(d) Transistor Parameters

The important parameters in this circuit are 8 (common-emitter
current amplification), fx (frequency of current amplification
cut-off) and ru’ (extrinsic base resistance). Although the spread
on these parameters is controlled in production there is no rigid
relationship between them and it is possible for the effects of the
resultant deviations to add up in any transistor used in the mixer-
oscillator stage.

e oscillator tank circuit is a minimum. .

May, 1959
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The circuit should accommodate all of these variables yet main-

tain oscillations over the tuning range without squegging.

The conversion power gain obtained with the circuit shown is

nominally 31 dB at 1 Mc/s, excluding the losses in the Ist I.F.

transformer. Base-emitter heterodyne voltage is approximately

l2)50di peak on the M.W. band and 120 mV peak on the L.W.
and.

For frequency stability the oscillator tank coil should have a high
working Q, but this complicates the choice of turns ratios for
the oscillator transformer. If the transistor is effectively tapped
well down towards the ‘¢ earthy * end of the tank coil, working Q
will be high but power loss in the coil will also be high and it
will be difficult to keep the circuit oscillating under the above
limit conditions. If the transistor is tapped higher up the coil,
oscillation amplitude may appear satisfactory but performance
may vary widely with different transistor samples or with change
of battery volts. Tracking between aerial and oscillator circuits
may also be difficult to achieve. In the circuit shown, the turns
ratios quoted are satisfactory provided there is very tight coupling
between the emitter and collector windings, and the unloaded Q
of the tank circuit is about 100 at 1 Mc/s.

The resistors Ry, R;, R; and R, form a conventional bias circuit
which tends to stabilise the working point. But because of the
relatively large amplitude of heterodyne voltage, the stage
normally operates under Class B conditions; consequently, the
collector current will show a slight variation over the band be-_
cause of the variation of heterodyne amplitude. The best value of
working collector current for the XA102 is between 0.3 mA and -
0.6 mA; a higher value than this may increase the circuit noise
while a lower value will make it difficult to accommodate limit
conditions.

The value of the emitter by-pass capacitor C, requires careful
consideration. If it is made too smaﬁ, the resulting phase shift
in the emitter circuit may significantly raise the signal-frequency
input resistance of the stage, particularly on the L.W. band,
where there is a danger of the input resistance becoming nega-
_ tive. On the other hand, if the capacitor is too large, it increases
the risk of squegging. The correct procedure is therefore to use
a capacitor which is just not large enough to cause squegging
under extreme high-heterodyne conditions, allowing for the
production tolerance on the component. Even if this is done,
the emitter circuit may still influence the L.W. input resistance,
and exaggerate the spréad of input resistance between transistor
samples. It is then advisable to employ a L.W. aerial
coil with a low unloaded Q of about 70 and to arrange

_L R4 390n 1 a:v a mis-matched coupling into the transistor such that the
<04 uF working Q of the aerial coil is not greatly influenced by
I  T— variations in transistor input resistance. T. is arrangement
= -1 15t F TonexT Mmay result in some loss of sensitivity but it will give a

FERRITE AERIAL 3§L TRANSFORMER | 5TAGE  MOre comsistent L.W. performance.
(470 kels) The design of the M.W. aerial coil is more straightfor-

-.l I

o
115~ n
413 pf 1]

31

73T,
105
kH

100- il
1S o i

Il Unloaded Q of
i tuned winding =
1l 100 at I Mcis.

ward, it being common practice to arrange that the

transistor loading halves the unloaded Q of the coil at
about 1 Mc/s. At this frequency, the input resistance of

tthO%{AIOZ, when used in the circuit shown, is nominally
5 0.

If separate coupling windings, rather than tappings, are
used on the aerial coils, these must be tightly coupled
to the tuned windings. This avoids spurious responses
caused by “‘ ringing > of leakage inductances.

The output resistance of the stage at LF. is to some
extent influenced by internal feedback within the tran-
sistor and also by capacity coupling between the ‘ hot
ends of the aerial and oscillator circuits, so the tuning
condenser should have a screen between the two sections.

350-
400pF
Ve

-O4uFSR2 [C1
82K |02l

3l
=0
)]

i

For the circuit shown the st I.F. transformer should
" be designed for a mixer output resistance of the order of

’- 35kQ.
413pF

O
SIEMENS EDISON SWAN LIMITED 4n 4.E.I. Company
Technical Service Department, 155 Charing Cross Rd., London, W.C.2.
‘Telephone: GERrard 8660. Telegrams: Sieswan, Westcent, London,
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EDISWAN MAZDA XA102 R.F. TRANSISTOR

The XAl102 is a germanium PNP junction-type transistor
particularly suitable for use as a frequency changer andjor
oscillator on the medium and long wave bands. The transistor
element is hermetically sealed in a small can.

RATINGS (ABSOLUTE VALUES FOR T,,,=45°C)
Maximum' Peak or Mean ‘Collector/Base Voltage

(Common Base Circuit) (voltsy —20
Maximum Peak or Mean Collector/Emitter Voltage

(Common Emitter Circuit) (volts) —16
Maximum Peak or Mean Emitter/Base Voltage (volts) —12
Maximum Collector Dissipation (mW) 60
Maximum Juaction Temperature .. oq °C) 65
Maximum Storage Temperature .. . °C) 65

GENERAL CHARACTERISTICS (Tay,=25°C)
Maximum Collector Base Leakage Current

(Emitter Open Circuit, Vgp=—12v) (rA) —5
Maximum Collector to Emitter Leakage Current
(Base Open Circuit, Vee=—10v) .. (eA) —=70

Maximum Emitter to Base Leakage Current
(Coliector Open Circuit, Vep=—12v) (rA) -—10
Thermal Resistance in Free Air .. .. (°C/mW) 0.33

HYBRID = EQUIVALENT COMMON EMITTER CIRCUIT

AVERAGE PARAMETER CHARACTERISTICS
(Tamp =25°C) Equivalent hybrid = network. Small Signal

Values.

Common Emitter Circuit at Vo=—5V I,=—1mA.

4’y APProx. - .- - 1. Q) 75

t,’. , appProx. .. .} .. .. Q) 1550

I,’. ¢ aPProx. o0 B "o .. (M) 6.0
Em oo 00 .. I .. .. (mA/V) 38.6
¢y, ¢ APPIOX. .. B .. 00 (pF) 13.5
Cp’» APProOX. .. 00 oG E (PF) 1000
Current Amplification, Common Base a.. 0.984

Current Amplification, Common Emitter g 60

(25 Minimum)

Common Base Cut-off Frequency (Average) (Mc/s) 8.0
(6 Minimum)

VARIATION OF HETERODYNE VOLTAGE WITH BATTERY

DIMENSIONS AND BASING

[ TR
==

—_—
——

295MAX, 5"
285MIN, to-O1

' WHITE <
! SPOT
DIAMETER e b oo’
OF LEADS y
0:019° 3 e
P, oD 0501 |-065
- 0-001" b

-o1" FINISH: BLACK

TYPICAL OPERATION AS SELF-OSCILLATING
FREQUENCY CHANGER IN THE CIRCUIT SHOWN

Signal Frequency Tuning Coverage,
Medium Waves N .. .. (ke/sy 530—1620
Long Waves .. N N .o (kcfs) 160— 280

Intermediate Frequency .. og .. 470

H:T. Line Voltage (at 1.4 volts per cell) .. (volts —8.0

Collector Current (at fs)g =1 Mc/s) .. (mA) —0.43

Collector to Emitter Voltage od .. (volts) —6.3

Base to Emitter Peak Heterodyne Volage at
(fs[(; =] MC/S) X og ogq oo (mV) 250

Conversion Gain at fgjg=1 Mc/s (not in-
cluding losses in Ist LF. transformer) (dB) 31

Input Resistance at Signal Frequency
(fsig=1 Mc/s) .. od .. (ohms)1,400

Output Resistance at LF. .. .. .. whms) 35,000

VARIATION OF HETERODYNE VOLTAGE
TUNING FREQUENCY IN THE CIRCUIT SHOWN

500 1000 1500
SIGNAL FREQUENCY TO WHICH RECEIVER IS TUNED —KCfs

$ TR m| T

5 (A} M.W. BAND

g | —

I ] P I —
(‘g - sl

< 200 —
™

o

5]

>

a i

g I A +

= BATTERY VOLTAGE=1.4 VOLTS/CELL ie: 8.4 VOLTS.

g 1 [

[

<]

g 0

"

v

3

SUPPLY VOLTS IN THE CIRCUIT SHOWN g
B) LW. BAND
% 30 E (8).
g 7 | =
. / e |
£ 250 b ] [ —
2] | et
! < 100
]
e q
S 200 P o
o /
: /] Z
E 13 a
8 4 £ 5
o E
[ . |
& 100 2 BATTERY VOLTAGE=!.4 VOLTS/CELL le: 8.4 VOLTS
g RECEIVER TUNED TO | Mcfs. E
& CARRIER FREQUENCY 2
£ 50 4 -
= =
E 7 B
=
B ¢ / 2 160 200 240 280
2 L SIGNAL FREQUENGY TO WHICH RECEIVER 1S TUNED—KC/S
L | 2 3 4 5 6 7 8 9 10

BATTERY SUPPLY VOLTAGE —VOLTS

STEMENS EDISON SWAN LIMITED A4r A.E.1. Company
Technical Service Department, 155 Charing Cross Rd., London, W.C.2.
Telephone: GERrard 8660. Telegrams: Sieswan: Westcent, London.

EDISWAN

MAZDA CRC 15/33
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SIX TRANSISTOR PRINTED CIRCUIT
MEDIUM WAVE RECEIVER

Circuit Diagram, complete assembly layout and
separate component price list for building this
receiver will be posted on receipt of 9d. in stamps.

The Maxi-Q Transistor Six as shown on T.V.
is offered assembled and aligned complete, con-
tained in an attractive Personal Portable Book
style case at £13/17/6 plus £5/11/= P.T. or Chassis

only assembled and aligned at £12/15/-. plus £5/2/- P.T.
Contained in hand-carved oak casket at £15/7/6 plus £6/3/- P.T.

Our Chassis are made with new 16
s.w.g. heavy duty bright aluminium. Front Panels in 19 s.w.g. Steel
with attractive Hammered Gold finish and clearly marked with neat
control positions; all finishes and construction are made to enable
constructors to match one unit with another. o
Mullard Chassis:

HOME CONSTRUCTOR CHA SSIS SERVICE

20 Watt” Amplifier, Chassis, Base Plate, Transformer Covers
Adaption Plate and Screws ........ciiennieniennns ee.. 68]6
20 Watt” Pre-Amplifier Chassis ......veioensns booooa 25/-
Tape Recorder ‘“Type A” and *‘B” Pre-amplifier Chassis, ea. 31/6
7 Watt AC/DC Chassis complete with paxolin and bracket 20/~
Note: Transformer holes are mot punched in chassis excepting

Type ‘ C*® Tape Pre-Amplifier Chassis  ................ 32/6 ¢ 20 Watt ” Amplifier.

Type ‘C’ Power Pack Chassis  ........cieeriienn-0or 11/6 Mullard Front Panels: .

Chassis, Base Plate and Screen for *“ 5-10 * and ““ 5-10A &B”  19/6 Type ‘C’ Tape Pre-Amp. with EM81 Escutcheon cut-out,

Type ‘A’ Pre-amp Chassis and Screens  ................ 8/6 113in. X 45in. .......... 9856860005 ae G aE 088 o dBhoad 8/-
Type ‘B’ Pre-amp Chassis and Screens ............00ee 12/6 ©5-10 " Amplifier, 15in. X 5in.  .....cciiieiiiiiieen. 76
Complete metalwork for T.C.C. *“ 5-10 " Printed Circuit .. 15/- Type “‘A” Pre-Amplifier, 44in. X 2§in. ................ 2/6
3 Valve 3 Watt Amplifier Chassis .......ccviiveinnnn 10/6 Type “B” Pre-amplifier. 10}n. X 24in.  .............. 3/6

GENERAL CATALOGUE covering full range of components send 1/4d. in stamps or P.O. PLEASE SEND S.A.E. WITH ALL ENQUIRIES

DENCO (cLacTON) LTD (oept. w.w.) 357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

TAKE YOUR PICK

Our wide range of capacitors, incorporating all the latest
developments, are described fully in these new leaflets...

SEND NOW for COPIES

DALY has succeeded in maintaining full capacity
values and working voltages in more compact
designs, specially suited to ultra modern
equipment :—

PHOTO-FLASH EQUIPMENT o DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMFLIFIERS o D.C. FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT

TEST GEAR

CAPACITORS

Condenser Specialists for over 20 years.

DALY (Condensers) L¥D., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5, Phone: Ealing 3127-8-9, Cables: Dalcyon, London
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' COMPOSITE

FOR VERTICAL CHANNELS
Band | **V * electronically coup-
BAND il led to 5 Band lii elements; com-
plete with mounting arm and
. bracket.
OR VERTICAL OR Independently variable directivit
HORIZONTAL CHANNELS o :Zt: sar:‘d);'varl & SIS Three-element folded dipole array
complete with mounting arm and

Five-element folded dipole array
complete with mounting arm and m bracket.
it Optional extra for Band Il
(353326 e, on
FOR HORIZONTAL CHANNELS

EXPORT RANGE

A specially designed range of T.V. and F.M. aerlals, incorporating
many new and exclusive features, is available for overseas

markets.

25

COMPLETE wiTH
10 CABLE &
PLUG

% Horizontally or Vertically
Polarized Single or Stacked
Yagi Arrays.

The ideal **SECOND
AERIAL ' — enab-
ling the Television
Receiver to be used
in any room,

% Broad Band and all-band types
for International Frequencies.

Individually packed
in an attractive dis-
play carton.

% Models for 75 or 300 ohm
inputs.

Regd. Design No. 888,501

Supplied only through Antiference
Appointed Wholesalers.

ANTIFERENC

wiE D

BICESTER ROAD, AYLESBURY, BUCKS. Tel Aylesbury 2511 (6 lines)
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SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT

ILLUSTRATED

DETACHABLE
3" BIT MODEL
LIST NO. 64

Protective
Shield
List No. 86

CATALOGUES HEAD OFFICE SALES & SERVICE
ADCOLA PRODUCTS LTD.

GAUDEN ROAD, TELEPHONES:
CLAPHAM HIGH ST., MACaulﬂY& 2;_2;

LONDON, S.W.4.

May, 1959

Quicker delivery

Better quality

Lower prices

Suflex Nylon Glass Cord, with high tensile
strength, small extensibility and good wear
resistance, for tuning assemblies, etc., is being
produced with quicker delivery, in better
quality, and at substantially lower prices as a
result of the installation of improved and in-
creased manufacturing plant.
for full details.

SUFLEX

LONODON

Please write in

SUFLEX LTD., 35 BAKER ST., LONDON, W.1. TEL.: WELbeck 0791
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THAT ELUSIVE WORKS MANAGER...

toun

in 10 seconds
N

NO LOUDSPEAKERS, BELLS or ~
FLASHING LIGHTS \
only the man who's wanted knows and replies. \

Selective Induction is saving time, money and worry in Offices,
Factories, Hospitals, Hotels, Departmental Stores etc., all over
the Country. All key personnel carry small transistorised receivers
bearing a number. When they are wanted their numbered key is
pressed on a small transmitter. Immediately they must respond to
the URGENT ‘PEEP PEEP’ in their pockets which summons
them and them alone to ACTION! A verbal message can be
transmitted if desired.

Covers areas indoors or out, up to 10,000,000 sq. ft.
Designed for the man who cannot afford to be tied to his office.
Equally suitable for large or small concerns.
Low purchase price—virtually no indoor wiring—low rental terms.

W_rité or 'phone for further particulars — WE CAN BE FOUND IN TEN SECONDS

personal e

(the ‘Peep Peep’ in the Pocket)

THE ONLY STAFF LOCATION SYSTEM WORTH INSTALLING

MULTITONE ELECTRIC COMPANY LIMITED
12/20 UNDERWOOD STREET LONDON N.1. TELEPHONE: CLERKENWELL 8022
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New techniques demand new tools. Transistors, printed
circuits, sub-miniature components can now be soldered
more accurately, with much less effort, without risk of

damage to adjacent components with the feather-weight

pencil-thin Oryx. Available in seven models for continuous trom
working up to 470°C. Widely used by instrument 2 5 / n
makers, electronic equipment makers throughout the

subject

world.. It will pay you to give the Oryx an extended

trial on your own production lines.

EXCLUSIVE ORYX FEATURES

% Low voltage (6-24 v.), absolutely safe, therefore ideal for female
operatives.

For QUICKER..
BETTER Joints

at less cost!

% Heats up in 38 seconds—cannot overheat during extended use
+% Uses renewable, interchangeable, corrosion-resistant bits
+% Patented heating element has no ceramic spacers or mica insulators

. +% Ideal for battery-operated mobile service on cars, trucks, aircraft
Write now for . . . ]
h +% Efficiency equal to mains-operated 80-watt iron at fraction of
illustrated Folder weight and size

and Price List +% Fully guaranteed against breakdown for twelve months

O RYX ORYX ELECTRICAL LABORATORIES LTD.,
DOMINION ROAD, WORTHING. SUSSEX. Tel: WORTHING 9895

High quality material and dimen-

Bulﬂe”s CERAMICS sional precision are attributes of

Bullers die-pressed products.
Prompt delivery at competitive
prices.

g
e e b T e WL %

We specialise in the manufacture of —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

MILTON - STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 54321 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
fronworks : TIPTON, STAFFS  Londen Office : 6 LAURENCE POUNTNEY HiLL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971
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A portable T'D'Maz,‘?;sr
that dclreszeverything

The A.T.E. T.D.M.S. 5B and 6B will I of relays for neutrality, transit
measure distortion at any point in a radio I time and contact bounce is effected by
or line teleprinter circuit without interfering direct indication of the relay characteristics
with normal transmission. All types of I on the C.R.T. Either T.D.M.S. can be used
distortion can be accurately measured and ¥ independently of the other. Primarily the 5B
their effects observed. Similarly the testing is a transmitter and the 6B a receiver.

Bt 0 i e

MM

7
2

T

Both are portable, mains operated—can
be arranged for rack mounting. Dimensions:

18} x 11}° x 134" (46.4 x 28.5 x 3I) cm.

Weight: TDMS 5B-38 1b. 17.1 kg. TDMS 6B-34 1b, 15.3 kg.

/// A

AUTOMATIL‘ TELEPHONE & ELEGTRIG (HI I.TD

STROWGER HOUSE - ARUNDEL STREET - LONDON, W.C.2,
Telephone: TEMple Bar 9262 STROWGER WORKS, LIVERPOOL 7

AT 14781
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MUIRHEAD

STEREO SOUND
SUPREME BY

lonnoisseur

THE RESULT OF FOUR
YEARS’ PROGRESSIVE
DEVELOPMENT

THE STEREO
PICKUP

for playing 45/45 records.
Miniature ceramic type with
replaceable diamond  stylus.
Constant velocity output ap-
proximately 20mV from -each
channel. Frequency range 20 to
16,000 cycles. Channe! separa-
tion 20/25 dbs.

(Coxpi_plete as illus.) £9 plus £3/16/11
P

Head only £5/10/- plus £2/7/- P.T.
Arm only £3/10/~ plus £1/9/11 P.T.

STEREOPHONIC AMPLIFIER
AND PRE-AMPLIFIER

Twin channel amplifier and pre-amplifier
for reproducing monaural and stereophonic
sound from disc, radio and compensated
tape.

Ultra linear push/pull output giving 7.5
watts peak from each channel.

Amplifier £24 ,10.,0
Pre-amp. £16.10.0

VARIABLE 3 SPEED MOTOR
TYPE B

Operates at 33%, 45 and 78 r.p.m. Non-
ferrous turntable. Built-in large stroboscope
with internal light source. Precision
ground and lapped spindles. Adjustable
nylon graphite bearings. Synchronous

motor.
£20.10.0
Plus £8/15/3 P.T.

Send for descriptive
leaflets

A. R. SUGDEN & Co.
(Engineers) Ltd.

Market Street, Brighouse, Yorks. Telephone 2142

May, 1959

MUIRHEAD D-695-A OSCILLATOR
Frequency Range: 10 c/s—31 Kcfs

The principal features of this oscillator include
high accuracy of frequency; high constancy of
output level with frequency and time; and a
very low harmonic content.

These features are due to the oscillator circuit
design which uses automatically - controlled
negative feedback. The stability achieved is
such that no initial setting-up procedure is
necessary, and that in less than five minutes of
switching on—the oscillator is within its limits of
frequency accuracy, i.e. £0.2% (or better)
above 100 c/fs.

Frequency selection is by means of a three-
position switch THOUSANDS, two decade
controls HUNDREDS and TENS, and a con-
tinuously variable control UNITS. The frequency
range is covered in two bands (x1 and x10).

* PREGISION PERFORMANCE
* EASY OPERATION

* PRICE— — £205-0-0
* DEL'VERY === two weeks from recelpt of order

MUIRHEAD & CO. LIMITED - BECKENHAM - KENT - ENGLAND

MUIRHEAD INSTRUMENTS INC. - 44} LEXINGTON AVE - NEW YORK 17 - N.Y. - US.A.
MUIRHEAD INSTRUMENTS LIMITED .- STRATFORD - ONTARIO - CANADA
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5-1000 Q...1ke/s-300Mc/s
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| TYPE TF 1245 |
\Wilh Osc:llator
< TF 1247 >

HERE FOR THE FIRST TIME is a single Q Meter SPecification for TF 1245
covering the range a.f. to v.h.f. Q is directly indicated
from 5 to 500 by a 3-range transductor-stabilized FREQUENCY RANGE: 1 kc/s to 300 Mc/s.
va.lve voltmeter, and a secqnfi meter shqws Q mult!- MEASURES Q: 5 to 1,000: accuracy 5% at 100 Mc/s.
pliers from X 09 to X 2. Minimum test-circuit capaci- . w0
. . Q MULTIPLIER: X 09 to X 2.
tance is 7°SuuF at all frequencies. . 25.0-25
Exceptional stability of Q reading, plus the high- IDIHES O 22

discrimination 25-0-25 A Q control, brings new sim- TEST CIRCUITS: Separate 1.f. and h.f. test circuits
plicity, speed and certainty to low-loss measurements have ranges of 1ke/s to 50 Mc/s and 20 to 300 Mc/s.
on modern insulants and dielectrics. CAPACITANCE RANGE: 7'5 to 110 wF with 1-0-1 wF
For flexibility and economy, the test-circuit section ~ incremental, for either test circuit. 20 to 500 wuF
is energized by external plug-in oscillators which can with 5-0-5 wiF incremental for Lf. test circuit.

be ordered as required. They can also be used as SHUNT LOSS: 12 M@Q at 1 Mc/s, 0-3M @ at 100 Mc/s.
general-purpose signal sources. EXTERNAL OSCILLATORS: TF 1247, 20 to 300 Mc/s.
Comprehensive optional accessories include standard TF 1246, 40 kc/s to 50 Mcfs. TF 1101, 20 ¢/s to
inductors and test jigs for special measurements. 200 kcfs.

A NN

N

Send for Leaflet G150

N

MA RCONI AM & FM SIGNAL GENERATORS « AUDIO & VIDEO OSCILLATORS
FREQUENCY METERS - VOLTMETERS . POWER METERS

A I mynahhm’

DISTORTION METERS . FIELD STRENGTH METERS
IN STRU M E NTS TRANSMISSION  MONITORS . DEVIATION METERS %
OSCILLOSCOPES, SPECTRUM & RESPONSE  ANALYSERS %
Q METERS & BRIDGES %
/

\\

/

/ Please address enquiries to MARCONI INSTRUMENTS LTD. at your nearest office!

/ London and the South: Midlands : North ¢

% Marconi House, Strand, London, W.C.2 Marconi House, 24 The Parade, Leamington Spa 23/25 Station Square, Harrogate

/ Telephone: COVent Garden 1234 Telephone: 1408 Telephone: 67455

/ Export Department : Marconi Instruments Ltd.. St. Albans, Herts, Telephone: St. Albans 56161 /

5&\\\\\\\\\\\\\\\\\\\

%x///////////////////%////////////////////////////%//////////// __
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A service for Designers

The possibility of a component change-—due to shortage of supplies,

increased costs or failure to meet specific conditions — is a problem facing
every designer of electronic equipment. However, one basic component can
be *tailor-made’ from the start, for LAB will supply the precise type of
Resistor required, ex stock and at the right price. Write for full technical
data, prototype samples and price schedules to:—

THE RADIO RESISTOR CO. LTD.,
50 ABBEY GARDENS, LONDON, N.W.8
Telephone: Maida Vale 0888

OHMIC | TOLER-
= WATTS | RANGE | ANCES +
1. Solid 11 &2 10—I0M 5% & 10%
2. Cracked /3020 |—500M % & 109
3. * High Stability yio—3 | 1—50M  jolseg 1, 2% s
4. Variable B S5K—2M —
S. V. High Resistance 43 SOM—1013 | 5% & 10%
6. V.H.F. (Rods & Discs) | 1/10—1 10—IK 19 & 2%
WIREWOUND
4. Rheostats 4—500 10—380K —
9. Sliders =I5 10— 16K —
8. Vitreous 3—500 1— 150K | 1% 2%, 5%
7. Cemented {—I5 {1 —25K 5% & 10%
» The ubiquitous blue (1%4) grey (2%) ** HISTABS "
Do you KNOW
THAT the sub-miniature 1/30th wact unit ke
(2) is probably the smallest production a5 .

Resistor made.

THAT almost non-inductive Resistors

in Cra~ked Carbon are available up
to 20 watts rating.

Nl cemmani

RADIO TELEPHONE
:lllllllll.lllllllllIIlllllIllIlll‘
SIMPLICITY
Only six controls, no technical
skill required.

SIZE

In one attractively finished case,
9’ x 16" x 20,

RECEPTION

High-performance receiver tunes
over a useful portion of the short-
wave band, to provide general
entertainment.

COMPLETE SERVICE
A.W.A. provides a complete equip-
ment ready for connecting to the
battery. Full details given on
aerials.

BATTERY POWER

The 5A works on a 12 Volt battery.
Only 3.2 Amps, drain when re-
cetving.

e ESSEAN--GauRM. UGS NUIN LN AR OE
S ESSEINNAUEEENEREERIFNESNSERERNER

The A.W.A. Teleradio 54 breaks down the barrier of isolation In outback areas. Trained

operators are not required. The equipment uses the most modern valves and design features
to provide simplicity of operation and efficiency.

Made by Australia’s largest manufacturer of telecommunication equipment, the A.W.A.

Teleradio 5A is a low-power H.F. transmitter-receiver for distances up to several hundred
miles over land or sea, and is in use by Government and private networks in many places.
Write for details.

Manufactured and guaranteed by —

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED
47 York Street, Sydney. ES36.58
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Something really worthwhile has been achieved in the
design of this fine new tape recorder. Performance of a high
order has been married to a range of features, many of them
exclusive to Simon, enormously increasing its value to the
connoisseur of recorded sound.

Never before have all these been brought together in a
portable tape-recorder—3-way mixing, lift and cut on bass
and treble, a monitor with separate bass and treble units
giving you high quality sound without a separate loud-
speaker and, to match the superb 10-watt ultra-linear
amplifier, the Simon all push-button, automatic tape deck,

Automatic, in the Simon sense, is meant to be taken
‘literally: it means continuous replay—the machine stops,
reverses and changes to the other track with only a two-
second pause, and with no necessity to touch any control.
Similarly, up to three hours continuous recording can be
made without attention, the machine automatically
stopping at the end of the second track.

Look at its elegant styling, listen to it at your local
dealer—you'l] decide that this is the recorder for you.

combined in the new

Incorporating the new Simon fully automatic tape deck

Two accessories to do justice to the SP4 I
THE CADENZA Ribbon microphone I
.

Dual impedance head for flexibility in use:

output sensibly flat between 50-1200 ¢.p.s.

In handsome presentation case: head only
¢ Bigns. With tripod desk stand 10 gns.

THE SIMON REMOTE CONTROL UNIT

Electrically operated, gives push-
button control at any practical
distance. (Stop/Start and track
change on elther Record or
Playback). Size 13* x 24* x 33"
With 25 ft. of cable 3gns,

WIRELESS WORLD

these figures

Frequency response

at 3% 1.p.s. 30-7000 c.p.s: + 3dB

at 74 I.p.s. 30-15,000 c.p.s. & 3dB. ref to 1 Kc

Wow and flutter content—better than 0.2% peak to peak
Output 10 watts push-pull

. . . @and these features

SIMON AUTOMATIC DECK fully ‘push-button-controlled’
AUTOMATIC TAPE REVERSAL without touching controls
3-WAY MIXING FACILITIES on both record and playback
BASS AND TREBLE LIFT AND CUT with independent controls
REMOTE CONTROL FACILITIES on both record and playback

HIGH QUALITY MONITORING
Paired bass and treble loudspeaker units

10 WATTS OUTPUT from uitra-linear push-pull amplifier
PUSH-PULL OSCILLATOR for noise and hum suppression

ACCIDENTAL ERASURE PREVENTION
by speclal record ‘safety button’

ACCURATE TAPE POSITION INDICATOR
based on linear tape scale

‘PIN-POINT' MODULATION with cathode ray magic eye

77
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95 GNS

Your Simon Dealer would be pleased to arrange H.P. terms

(Hocse gmﬁz Sounct,

Write now for brochuré (F5) to:

SIMON SOUND SERVICE LTD

46-50 George Street, Portman Square, London W.1
TA 199
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WE HAVE BEEN APPOINTED
SOLE LONDON DISTRIBUTORS STOCKISTS OF

& . HIGH-FIDELITY
Ekﬁﬁ?,!!" | ' SYSTEMS

MULTI-WAY

PLUGS and SOCKETS FULL RANGE ON DEMONSTRATION OF
2, 4,6, 8 12, 18 24 and 33 WAY “MOZART", “PROGTOR", “PROVOST"

(Trade Discounts for Quantities) AMPLIFIERS, F.M. TUNERS, SPEAKERS.

"Q-MAX"” CHASSIS CUTTERS | 40-rage FULLY ILLUSTRATED CATALOGUE

of Electronic and Hi-Fi Stereo and Monaural

The easiest and quickest way .
of cutting holes in SHEET Equipment 6d. POST FREE.

METAL.

each

£ % E RRY

30/-

336 | ‘
Al . 25 HIGH HOLBORN, LONDON, W.ClI
*j - Telephone: HOLborn 6231-2
KEYS & ’ 4 (OPPOSITE CHANCERY LANE)
(a)—1f-3 (b)—1/6; (c)—2/3. Patent No. 6!9!78 and Patents Pending

An important new hook on the design of tramsistorised systems

PRINGIPLES
OF TRANSISTOR

'me

: cU
| By S. W. Amos, B.Sc. (Hons.), A.M.L.E.E.
167pp Ilustrated l This book deals with the physical processes occurring in
transistors, the main emphasis being on the application of these
21s. net BY POST 21s. 11d. I principles to practical problems of design, and with the
determination of such quantities as input resistance, stage gain,
N nw R E ADY | optimum load, power output, values of coupling capacitors and
I transformer winding inductances. It provides an invaluable
3 introduction to the design of transistorised equipment for
from leading ] professional designers, students and amateur constructors.
booksellers ' ! .
' 1 Published for *‘Wireless World"’
u

ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.l
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[ I )

— at £220 ex works,
the only 100 kc¢/s
digital counter

-3

offering so many
features for your
money

For all its compactness and portability, the SA.20 combines high - . -
performance and accuracy with quite surprising versatility and RELIABILITY : DRl inshae
simplicity in use. : . ting printed circuits.

Thus, once introduced into a laboratory or production unit, it very
quickly earns its keep and its popularity. Its three main functions will MOBILITY : Weighs only 32 ibs. Measures
suggest many applications: These are:— i i 12 x 147 x 8"
I. Frequency measurement from 10 ¢/s to 100 kc/s. Easily usable as tacho-
2. Period and time interval measurement from 10 microseconds ADAPTABILITY : g Ryhgmasperic

to 1 second. - :ransdﬂcer.
3. Regular or random pulse counting and totalising.

Write for full specification. FTHHIRVIR Y = ! count & - 005%

RIACAL|

RACAL INSTRUMENTS LIMITED

WESTERN ROAD, BRACKNELL, BERKSHIRE. Tel: Bracknell 941 Grams/Cables: RACAL BRACKNELL BERKS

N. ENGLAND AGENT: Farnell Instruments, Ltd., Wetherby Industrial Estate, York Road, Wetherby, Yorks. Tel: Wetherby 2691/2
SCOTTISH AGENT: A. R. Bolton & Co., Ltd. 3A St. Vincent Street, Edinburgh. Tel: Edinburgh 32035 @
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BUY IT FROM LONDON’S LEADING STOCKISTS

ESTABLISHED 1943

E AS Es @ AMPLIFIERS
MET R C Quad Il Complete 0
STEEL, WITH ALUMINIUM PANELS New Quad 22 Control U 0
TEST @ SLOPING FRONT Leak TL, 12 Plus ... 0
A% 44N e 9 5  Leak Point One Plus P 0
BB bin. . 14 11 Leak Variscope, Mk. Il ..... £15 15 0
in. 9  Jason J2-10 Mk-ll Stereo Amp....... £37 10 0
2.
EcspaRl 2in. i Rogers Junior Amplifier £17 0 0
UFFER fr:?t'-nin . 6 8 Rogers Pre-Amp................. €8 00
6 x 4 x 3in, 0 8 10 @ PICK-UPS, MOTO
8 x 6 x 3in, . o Decca Stereo P.AJ. . 00
ALPHA 10 x 6 x luin. 13 3 Collaro 4TR 200 . £14 10 0
T.S.58 STANDARD Garrard TPA/IO PU £15 9 4
Multi-range, 10x7 x7in. ... . £1 4 9 Goldring 580 Careridge ..... .. £516 ¢
6/12/60/ 300/ 12 x 7 x 7in. €1 11 5  Goldring 600 Cartridge .. £11 13 6
1,200v.A.C., 14 x 7 x 7in. . £1'15 9  Lenco Trans. Motor GLS8 £0 17 0
ditto DAOC?i 14 x 9 x 8in. . £2 5 8 Garrard Trans. Motor 301 €26 8 3
0-20k, - 16 x 9 x 8in. £ 9 6 SPEAKERS
megohm: 16 llxxl8m ﬁ 16 8 \’Vestrex ....................... 0
300 microA, 19 x 1% 10in, oovviiiineiisienannnns 310 Quad Electrostatic. 0
30mA, 300m .SEND FOR CASE AND CHASSIS LIST  Goodmans 300 12in. Twin Cone... 9
[A—20to+23dB, 420 to +37dB. Accuracy+ sanmssnsmsamemn SPECIAL OFFER [ asaven . Goodmans 400 12in. Twin Cone... €16 | 0
3% D.C., +£4% A.C. 5}in, x 3gin. x l§in. MAINS TRANSFORMER Wharfedale SFB/3 0
Large clear dial, Leads. £6/19/6. (P. & P. 2/-). Wharfedale Golden 10 FSB £8 14 11
§50-0-550 v., 150-200 mA., 6 v. 20 Ily Ri k. 1l 10 10
32, 4v.3%., 110 volts [~ ] Kelly Ribbon M. . £ o
MASTER LINK TAPE UNIT M2A | Led e 1
G.E.C, Presence Unit .. £3 19 6
Exclusive Tele-Radio (1943) Led., product of |  geseseceas e e CGLORERI ===aaasiony RO i £ 0 0
genuinely advanced des;snd May b?. used W'Ith MAINS TRANSFORMER @ TAPE
decks incorporating head switching. n- 310 . . .
cludes playback speed equalisation signal and 253-36103-P 3§°a352 Vv IZZ'O vaA..:i : 76 : g::::“ Bl;clyjiiﬁo:gs.r:o - gz |; g
bias metering, output monitoring, oscillator
7 3a.,6.3v.|a. Potted 50/- Ferrograph 4AN ........ ... £85 1 0
cut-out, D.C. Solenoid supply and C.C.I.R. CHOKES Wearite 3A Deck ........ ...£€35 0 0
characteristic. __Complete with external ‘10 H., 250 mA., potted ** C'* core. 25/- Wearlte 3AH or 3B Deck ......... €40 0 0
power pack. P /
27 gnS (P/P 4/-) %2“ ?go'ﬁA po:ted 20/- Yalves, components, accessories,
Special leaflet on request mA. ... materials stocked.  Enquiries Goods Sent

invited

TELE-RAD'O (1943) 189 EDGWARE ROAD, LONDON, W.2 f;;;;}{a;':g

L T D. Our only address @ Few mins. from Marble Arch @ Open all day Sat.
2 @ Phone : PAD 44556 the world.

WEYRAD P.50 TRANSISTOR COILS
AND 1|.F. TRANSFORMERS

FOR 2-WAVE PORTABLE WITH PRINTED CIRCUIT AND ROD AERIAL

¢ PSO/IAC M.W. OSCILLATOR COILS. For
i 176pF TUNING CONDENSER .........ov......... PRICE 5/4d.
P50/2CC st and 2nd L.F. TRANSFORMER.
470 Kcfs OPERATION. “Q "=150 ............ PRICE §5/7d.
P50/3CC 3rd I.F. TRANSFORMER. 470 Kc/s
' ‘1.' OPERATION, “Q”=170 .cecovrerrveeerrennnn., PRICE 670d.
\ RA2W L.W. and M.W. ROD AERIAL éin. long,

§ flying-lead connections. For 208pF TUNING
CONDENSER ......oirrerererreereeeiieeeeeeevenens PRICET2/6d,

LFTDI DRIVER TRANSFORMER Split Secon-
: dary Type, fully enclosed. With 6 con necting tags PRICE17/6d.

PCAI PRINTED CIRCUIT PANEL, 23 x 8fin. ready drilled with component positions and references

PFINEEA ON FOAT ..iuiiiuiiiiiiiiiiineiieetieeteiitiiseesesrerssasesesssesesssstasnsssnaseessosssnnsnsssssesssentnnsessseesssnssnnnesaess PRICE 9’6d.
BOOKLET OF DETAILED ASSEMBLY INSTRUCTIONS AND CIRCUIT DIAGRAMS FOR 6-TRANSISTOR .
LONG AND ‘MEDIUM WAVE SUPERHET ..vieuveoveieeeriioesossasssessesssessueenennessessesessesesssssnsssnsssssones PRICE 2/0d.

ALL IN BULK PRODUCTION—TRADE ENQUIRIES INVITED

WEYMOUTH RADIO MFG. CO. LTD., CRESCENT STREET,
WEYMOUTH, DORSET
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FOR RAPID SELECTION of ten spot frequencies

9777z,
. remotely controlled over a single pair...

REDIFON

POWER OUTPUT
| Kw C.W. Telegraphy

FREQUENCY RANGE
2-26 Mcfs

OUTPUT IMPEDANCE
50 to 1000 ohms unbalanced

LIMITED

Communications Sales Division,

81

Increasing traffic densities and the need for conserving
engineering staffs are prime factors in modern radio communi-
cations planning. The Redifon G.143h.f. transmitter is an
important contribution to the solution of the problems involved;
it provides ten crystal controlled spot frequencies for telegraphy
or telephone in the 2 - 26 Mc/s band. Complete remote control
up to distances of 25 miles is achieved over a single pair of
lines, which accommodates off /stand-by/on switching and
channel selection and in addition carries the modulating
intelligence. Choice of c.w., m.c.w.or telephony may be
pre-set on each channel.

Thus a telegraphist, exchange operator, air traffic controller,
coast station operator, or other appointed person at an oper-
ational centre, has immediate command of several circuits,
whether his transmitters are nearby or several miles distant,

FREQUENCY TOLERANCE
Within 0.0039, overall

FREQUENCY RESPONSE
2 dB from 200 c/s to 3500 ¢/s

POWER.SUPPLY

3 phase, 360 to 440 volts.
$0-60 cfs a.c.

1KW H.F. TRANSMITTER

Broomhill Road, London, S.W.18 VANdyke 7281

POWER CONSUMPTION
C.W.; 3.3. kVA. 1009,
Modulation 4.6 kVA.
Carrler: 3kVA.
DIMENSIONS

“ Height: 5fc 61n (168.6 cm)

Width: 3ft I}in (95 cm)

Depth:2ft 10} in (87.6 cm)

WEIGHT: 13001b (590 kg)
approx.

Telephone :

A Manufacturing Company in the Rediffusion Group
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T.225: Miniature Slide Switch
Ideal T.V. mains switch

S.L.166: Very small low cost
mains neon indicator

T.280: Sensitive Snap Action Switch
Popular switch for tape recorders

T.626: Double pole 3-AMP switch

with tags to fit printed circuit boards

Samples to manufacturers
For design purposes

AT ONCE—WITHOUT CHARGE

CENTRAL AVENUE, WEST MOLESEY, SURREY.

Tel.: MOLESEY 4336

WIRELESS WORLD

Arcolectric

SWITCHES & SIGNAL LAMPS

May, 1959

ARCOLE TRIC

SWITLCHES-

Details of this
and other lason
Test Equipment
including AUDIO
GENERATOR,
OSCILLOSCOPE,
WOBBULATOR,
etc., in Kit Form
or ready built on
request.

THE JASON MOTOR & ELECTRONIC CO., 3-4 (D) GT. CHAPEL ST., OXFORD ST,, LONDON, W.1

Available in kit form complete with case and valves
or ready built and tested.

MAINS INPUT

110, 205, 225, 245 volts A.C., 50/60
cycles.

OQUTPUT vio Socket or Terminals
300/350 voles at 175mA.
Unit must be derated for lower output
voltages as follows:—275V, [60mA;
250V, 150mA.

POLARITY

Chassis may be connected to either
positive or negative, or left floating
by means of a 4-way switch ganged
with Mains On-Off position.

RIPPLE-—Less than ImV.

STABILITY WITH MAINS
VARIATIONS

+10% mains fluctuation produces
Iess t“lan 0.159% variation in output
voltage.

IMPEDANCE MEASUREMENTS

D.C. Output, less than 1Q.

A.C. measured with 10mA, A.C. at
100~ frequency, D.C. current be-
tween 40-175mA-—less than 1Q.

With 10mA. A.C. at 100~. D.C.
current less than 40mA—approx. 1Q.

METER FACILITIES

0-200mA, F.S.D.: 0-500V, F.S.D.
Meter switch ganged with H.T. OFF.

MODEL PP20
Complete Kit, £16.5.0.
Ready Built, £20.6.0.

MODEL PPM20
With Metering
Complete Kit, £22.10.0.

Ready Built, £27.15.0.

In course of preparation 240V 80 mA type

with similar performance.

PPI0  Kie, £12.15.0;

PPI0M Kit,

Buile, £16. 0.0,
£19. 0.0; Buile, £23.15.0.

Professional Discounts.
GER 0273/4

BRITISH DESIGNED TO HIGH TECHNICAL STANDARDS
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QUALITY RADIO TUNERS |
|

ST3 AM/FM
TUNER

27 GNS.

- SWINTON 4242/4

A self-powered high fidelity tuner covering the full VHF, medium and
long wavebands. A special type of variable feedback output control
enables the output to be varied between 0 and 1,000 millivolts and the
cathode follower stage means that it will match virtually any amplifier
input without adjustment. On AM bands the ferrite rod aerial, two
stages of I.F. amplification and the very efficient A.V.C. action ensure
Continental reception of real programme value. The FM circuit is
completely stable with no trace of drift and automatic frequency control
provides broad easy tuning.

TEL

3

§
H
:
3
S

FMeé1
VHF TUNER

21 GNS.

MANCHESTER

D.C. EQUIPMENT

RECTIFIERS

A sensitive high fidelity tuner covering the full VHF band (87-108 mc/s.)

and incorporating switched automatic frequency control. Designed

to match the A,10 Mk. Il umplifier and Control Unit in size, style and

performance, it can also be used with virtually any amplifier, radio

receiver or tape recorder. The A.10 Mk. II provides ample power

?}lpphes. f%r the FM61 but a separate power pack (£4/18/-) is available
required.

V)
—
[0 4
L
=
i
w
(]

SPEEDY
SWINTON

BS125T
BANDSPREAD
SHORT-WAVE

TUNER

42 GNS.

AUTOMAT

gh-Stability

TRANSFORMERS
necla

Send now for your copy of Technical Bulletin 58/1

MOORSIDE

A reliable, high performance tuner of semi-communications standard
with 6 bandspread ranges (11, 13, 16, 19, 25 and 31 metre bands) and
3 general coverage bands (15-43 43-150, 190-550 metres). A tuned
high gain R.F. stage and two I.F. stages ensure outstanding sensitivi
and selectivity. The tuner also incorporates an audio pre-amplifier wi
separate bass treble and gain controls for use with existing power
amplifiers. The RF125T (£31/10/-) is a similar version of this tuner
except that coverage is continuous from 13 to 550 metres spread over 4
ranges and with the addition of the long waveband.

Prices of these tuners without purchase tax are BS125T £31/10/-,
RF125T, £22/10/-.

Post this coupon or write for descriptive literature and details of Home Trial

acilities, Hire Purchase Terms and Guarantee or call at our Holloway
Showroom for full, unhurried demonstration and professional advice on
your installation. Open 9-6 Weekdays and 9-5 Sats.

5

AUTOMAT

ARMSTRONG WIRELESS & TELEV-SION CO. LTD,,
WARLTERS ROAD, LONDON, N.7  Tel: NORth 3213

Issued by Northworks Ltd.
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... AND NOW —

the CAPRIOL Speaker Enclosure

The reception given to.the Capriol Record Cabinet and Capriol Equipment Cabinet has been so
gratifying that we have been encouraged to complete the range with the addition of a Speaker
Enclosure.

The CAPRIOL SPEAKER ENCLOSURE has been designed, as have our previous enclosures,
in co-operation with Goodman’s Industries Ltd., for use with their 12in. speaker systems. Addi-
tional cut-outs (blanked over until required) are provided for the Midax, Trebax and A.R.U. Used
in conjunction with the above, a flat frequency response from 30 cs to 16 kcs can be obtained.
‘The Enclosure is constructed of solid %in. blockboard, is braced, lined throughout, plus two
hanging curtains of damping material, and therefore wholly free of boom or resonance.

-

The CAPRIOL HI-FI EQUIPMENT CABINET will take every kind of turntable (auto-change
or transeription) plus a tape deck, plus a radio tuner, plus amplifier and pre-amp. If no tape deck
is required all the above can be housed under the lid.

RETAIL PRICE: £12/19/-.

Dimensions: Each cabinet measures 30in. wide, 17in. deep, 16in. high (plus 12in. legs).

The Capriol Speaker Enclosure will match not only the other cabinets
in the Capriol range, but also our well-known Polonaise Equipment
Cabinet. For those who wish to save space the Enclosure can be used
in the upright position, having been vencered and polished on the
underside.
PRICE: £12/19/- Cabinet only,
6in. legs (for use in upright position, as illustrated above), 25/-.
12in. ferruled legs (horizontal position), 35/,
The CAPRIOL RECORD CABINET (centre) will hold 300 records,
with space for an additional 100 X 7in. E.P.’s.
PRICE: £10/19/~.

Write today for full details, to Depe. WW95. If you can indicate your nearest main shopping centres
we shall be pleased to advise you of your local stockists. :

{REGORDM Brook Road, London, N.22 BOWes Park 7487/8

MINIATURE
POTENTIOMETERS
AND ELECTRONIC B
COMPONENTS
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Sole Manufacturers and Exporters:

ARDENTE ACOUSTIC LABORATORIES LTD. -

8-12 MINERVA ROAD, NORTH ACTON, LONDGCN, NWI[0 Telephone: ELGar 3923 1
1

Suppliers of components and hearing aids to the Government and manufacturers all over the world,
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g tg it L present two NEW models
in the

Iinfinite Baffle Series...
Models IB3 and I B2

These NEW multiple unit High Fidelity Loudspeaker Systems measure only 24" wide
x 121" deep x 144" high, but have been designed to provide a standard of reproduction at
least as high as that of systems of conventional size. The small enclosure size is a
deliberate part of the design; the stiffness of the enclosed air, which is a substantial fraction
of the total suspension stiffness of these systems, is linear. Bass performance is, therefore,
exceptionally smooth and free from distortion even at high amplitudes.

@ The NEW Model [B3 three-way reproducer incorporates the latest SRECIHIe MO U2 22
developments on all three loudspeaker units, and provides an even Frequency Range: 30-16,000 cfs 40-15,000 cfs.
more extended bass range, with improved. control at all frequencies. Power Handling Capacity: 25 watts. 12 watts.

@ The NEW Model 1B2 includes the basic features of the 1B3, but is a Bass Unit: 127 12
gwo-lway system with lower power handling capacity, and is, therefore, Bass Resonance: 20 ¢fs 20 cfs.
in a lower price category. Voice Coil Diam: 3 3

@ Both models employ 12” bass units having extremely rigid diaphragms, Total Flux: 308,000 maxwells 240,000 maxwells
pneumatic leather edge suspension, 3” diameter volce coils, and power- ] " g . s

Mid Range Unit: Pressure driven horn 8
ful magnet systems. . ) .

@ Mode! B3 has the Trebax as high frequency radiator and 2 horn loaded JaiEH Frequer‘cy Wi e dizenihong G
mid-range unit, giving extreme smoothness of response in middle and Crossover points: 950c/s. & 5,000¢fs. 950 cfs.
upper registers, . Enclosure Acoustic Treatment: Glass Fibre filling  Absorbent lining

@ Mode! IB2 employs an 8” mid-range and high frequency direct radiator
of unique design, Enclosure size: 24" wide 12}" deep x 14}° high.

@ Multiple section 12 dbjoctave crossover networks are used in both Enclosure Finish: Walnut veneer.
models,

@ Continuously variable constant Impedance L-pads are provided for the PRICE £63:10:0 LD

control of mid-range and high frequency output.

Goodmans High Fidelity Loudspeaker Manual, which contains full information on Goodmans
High Fidelity products, free on request.

. Europe’s largest Manufacturers
and the World’s largest Exporters

of High Fidelity Loudspeakers

GOODMANS INDUSTRIES, LIMITED, AXIOM WORKS, WEMBLEY MIDDLESEX,
Wembley 1200 (8 lines) Grams: Goodaxiom, Wembley, England

GOODMANS

A question of control

N furthering the modern trend towards electronic, rather
than electro-mechanical techniques, cold cathode tubes
offer :

low costy, small size, flexibility,
extremely long life, reliability
and self indication.

You can count on Hivac
Cold Cathode Tubes.

Calculating Machines

Automation

Control Systems
| Telephone and
Telegraph Switching
y Timing Circuits
etc.

A member of the Automatic Telephone & Electric Group

STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX. Tel: Ruislip 3366.
Ci13
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In addition to the range of Punches and Dles
Lin. to 33in. dia. available from stock, some of the
tools usually required in the Radioand Electronic
Industries have been standardised for use with
the Hunton Universal Bolster Outfit. llustrated
here are a few which can be supplied quickly or
from stock.

In London and Home Counties, ask for a practical
demonstration in your own works.

Write for illustrated brochure W.W.I

HUNTON LTD.

Phoenix Works,
114-116, Euston Road, London, N.W.I
Telephone : Telegrams:
EUSton 1477 (3 lines) Untonexh, London
MAIN DISTRIBUTORS FOR LANCASHIRE,
YORKSHIRE AND CHESHIRE

JAS. H. VICKERY & CO. LTD.
21 Bradshaw Street, Manchester, 4
Telephone: Blackfriars 322]. Telegrams: Vickery, Manchester

(G 6 é’ your press tool costs

UNIVERSAL BOLSTER OUTHT

HUNTON

EEERURTTEL

Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government,

ACCURATE FREQUENCY
MEAS“BEMENT of Bands I, I, I11, IV

HETERODYNE FREQUENCY METER

- TELEMAX |-

Sole Manufacturers TELEM:CHANICS llTD

SHORE ROAD, HYTHE, SOUTHAMPTON, ENGLAND.
Telephone: Hythe, Hants 3376 Cabies: Teleset’, Hythe. Southampton.

by a British Manufactured

Designed and built to rigid services specifications.

TYPE T75.

Frequency Range: 85 to 1,000 megacycles.

TYPE T74.

Frequency Range: 20 to 250 megacycles.

Frequency calibration accuracy: .002% at 25°C, (or .019% be-
tween —20°C. to +70°C.).

Crystal-controlled, portable heterodyne-type Freguency Meters used
for Field testing and measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal-generators.

Mains Operated Power Unit available as optional extra and designec
to fit into the battery compartment.

Enquiries invited for instruments with higher frequency ranges. Limited
supply of B.C.221 reconditioned and calibration checked frequency
meters, range 125 Kc/s to 20 Mc/s.

A

NSTRUMENT
Complete Specifications on application to:—

(Instrument Division Dept. W.W.7)

Agents: Some overseas territories still available.
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NE -Taylormeter 100a

SUPER-SENSITIVE ! ! UNIQUE!!
WORLD’S FOREMOST !!

100,000 o.p.v.

OUTSTANDING FEATURES:

Sensitivity 100,000 o.p.v. D.C., 5,000 o.p.v. A.C.

Current readmgs from 0.2 mlcroamps—lo amps. D.C. (10:A,
50uA, 250uA, 1mA, 100 mA, 1| Amp, 10 Amps).

D.C. Volt readings *from lOmV—Z 500V (25kV by probe)
(0.5, 2.5, 10, 25, 100, 250, 1,000, 2. 500)

A.C. Volt readmgs from 0—2,50 V.
(10, 25, 100, 250, 1,000, 2,500).

Ohms from 0—200 megohms in 4 ranges (self-contained).

5 Decibel Ranges.

5 Output Ranges. Many other advantages.

Accuracy 2% D.C. 3% A.C. 5% Ohms.

5in. Mirror Scale meter.

Automatic Mechanical Cut-out protects against overloads.

Reverse Polarity facility.

poovace W

2EQQ Ohus
2

L

1000y, OPEW
2500 3
100V, 74

25\-1 . ‘

Robust and suitable for everyday use. LIST PRICE Oanes 25’\,0;;‘
HIRE PURCHASE OR CREDIT 'g‘iﬁo;': v
SALE TERMS AVAILABLE £ R 0™
° [
: NOW AVAILABLE! New edition of VALVE MAN UAL
Write for . FOR TAYLOR TESTERS
fu" detalls ives over 5,000 settings and characteristics. Price 7/6 post free

TAYLOR ELECTRICAL INSTRUMENTS LTD.

MONTROSE AVENUE SLOUGH Telephone - Slough 21381

NOW:-a miniature microphone
that’'s ‘MADE IN GT. BRITAIN’

Photograph showing actual size

BESSON BALANCED ARMATURE MICROPHONE Type LE

This Microphone incorporates the design and manufacturing skill
that is characteristic of all Besson micro-components. And the
financial advantages over imported microphones are obvious.

The Type LE Microphone is designed to operate with transistor
amplifiers and will match into the average transistor which may have
a resistance of 1,500-3,000 ohms. The microphone impedance is
3,000 ohms measured at 1,000 cycles and the resistance is 360 ohms.
It is made to operate within a temperature range of 20 to 115°F, but

BESSON
MOVING COIL RELAY Type SB2

This robustly made

can be specially treated to operate at much higher temperatures if
required.

It is ideal for hearing aids, dictating machines, tape recorders,
lapel microphones, walkie-talkie sets, etc.

Send for technical leaflets to the SOLE SELLING AGENTS :
ST. HELEN’S AUCKLAND, CO. DURHAM

Phone: West Auckland 551/5 Grams: Solenoid, West Auckland
Birmingham Office: 7 Newhall Street, Birmingham 3
Phone: Central 390t

Manufactured by:

A. P. BESSON & PARTNER LTD.,

St. Josephs Close Hove 4, Sussex.

relay will stand up to
the wear and tear of

industrial use. The
powerful coil move-
ment gives a high

contact pressure and

the contacts them-
selves can be adjusted
from outside over the

whole scale.

2
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AN [DEAL FULL RANGE

SPEAKER COMBINATION

THE FANE H.F.
LOUDSPEAKER UNIT

TECHNICAL SPECIFICATION

Overall diameter 3in.
Overall depth iin.
Power handling 15 watts
Instantaneous Peak
Voice coil diameter Fin.

Flux density 17,000 gauss

Frequency response
1,500-18,000 c.p.s.
8-15 ohms.

MODEL 301

Reg. Design App. for
The FANE H.F. Unitis a pressure type high frequeney loudspeaker.
It will handle the high note portion of 15 watts of music. The
response is level over the range 2,000 to 14,000 c.p.s. beyond
which there is a gradual roll-off giving a useful range of 1,500 to

18,000 c.p.s. 7

The special hardened aluminium diaphragm with its unique
loading system gives a €lean distortionless output at all frequencies
in its range which is completely free of resonances or colorations.
The FANE H.F. Unit may be used with advantage to extend
the range of any existing speaker system. lts use will greatly

increase the transient response and ‘‘ realism *'. £3/|5
/.

Input impedance

Price

THE FANE 12" H.D.
LOUDSPEAKER UNIT

TECHNICAL SPECIFICATION

Diameter over lugs 123in.
Overall depth 6in.
Power handling 20 wates R.M.S.
Voice coil diameter 2in.
Flux density 12,000 gauss
Total flux 160,00Q lines
Main resonance 30/35 c.p.s.
Frequency response

25-5,000 c.p.s.
input impedance 15 ohms

MODEL No. 12i

This 12in. unit is fitted with a curvilinear cone, foam plastic sur-
round and an extra long voice coil winding which permits large
amplitude movements without Introduction of harmonic dis-
tortion. It is recommended for use as a single speaker for any
heavy duty requirement such as public address or home cinema
or as the bass unit in 2 multi-speaker system. Suitable for use
in all types of reflex enclosure horn loading or open baffle mounting.

Price £9.

MODEL No, 121A
As above but with aluminium wire voice coil giving improved
transient response and useful range extended up to 10,000 c.p.s:

Price 9 gnS.

These items are not subject to Purchase Tax
{Carriage paid In U.K.)

Further

details - s
available acoustics
from the LIMITED

makers

BATLEY @ YORKSHIRE

May, 1959

~——M. R. SUPPLIES, LTD.

{Established 1935)

We offer only first-class material at the most attraotive* prices and with prompt de-
livery. Carefnl packing. Satisfaction assured. Prices nett.

SHORT INTERVAL TIME SWITCHES (Smith’s) spring driven. Closed circuit period
continuously adjustable from 1 to 15 minutes. 15-amp. (250 v. A.C.) switching. 2in.
dia., 2}in. long. Not calibrated. Limited supply at only 17/ each (despatch 1/6).
T.C. AMMETERS (or Millivoitmeters). Suppiled with external thermo-couple for
defiection of 0/30 amps. R.F. Basic movement is 0/6 Millivolts f.s.d. 3}in. flash panel
mount, 17/8 (des. 1/6).

BLINKER SWITCHES for car R. & L. indicators. Compact units for one-hole dash
mount. Blinking period up to 15 seconds each setting with automatic ™ oft.”” Single
switch-arm control for either R. or L. Precision made, brand new, remarkable value
10/6 (des. 1/).

SMALL GEARED MOTORS—our well-known speciality—over 1,000 different
final speeds and torques. Serles wound (variable speed) and induction {constant
speed). 8pecd range 0.2 to 840 r.p.m. and torques up to 75 lbs./in. Full details
in our List GM/357—copy on request. Useful range for immediate delivery
from stock.

SYNCHRONOUS TIME SWITCHES (Bangamo). For accurate pre-set ewitching
operations on 200/250 v. 50 c. Providing up to 3 on-off operations per 24 hours,
with day-omitting device (use optional). Capacity 20 a m.p.s. Apart from indus-
trial uses these ars eminently suitable for tape recorders, radio, immersion heaters,
fires, etc. Compactly housed 4in. dia. 3jin. deep. With full instructions, £5/8/6
(despatch 2/-).

8-VOLT MOTORS (ex Ford car heater blowers). 3in. iong, 2iin. dia Bhaft proj.
§in. Very qalet running 13/6 (des. 2/-). (Please note that ali complete blowers are
now sold).

SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS. 200/250 volta 50 cycles. Fitted
with spindies for Hours, Minutes and Seconds hands. Central hole fixing, allowing
up to &in. thickness of dial. Diameter @}in., depth behind dial only lin. With dust
cover, 29/6 (des. 1/8). Sets of three hands to fit, in good style, for 5/7in. dial, 2/6
set, for 8/10in. dial, 3/6 set.

MINIATURE AMMETERS, scaled 4-0-4 amps. D.C.—charge and discharge. Dial
1}in. diameter, round flush mount, many uses include model railways, §/8 (dea. 1/-).
SYNCHRONOUS INDUCTION MOTORS (G.E.C.). 220 x 240 v. 50 e., 1,500 r.p.m.
Body 4 x 3}in., with lin. shaft proj. With capacitor, 57/ (dea. 2/6).

AIR BLOWERS, fitted B.T.H. induction motor, 220/250 v. A.C. 2,800 r.p.m. Duty
150 CFM (free air), 50 CFM at 1}in. W.G. Overall length 8in. Dia. inlet 3}in., out-
jet %in. Efficient, quiet running units, very limited supply, £4/15/- (des. 3/6).
MAINS RELAYS (Magnetic Devices). 280 v. A.C. coil, with 2-pole change-over
4 amp. switching, Brand new, compact units, approx. 2kin. by 13in. by lin. Lim-
ited supply at 22/6 each (des. 1/-). °
EXTRACTOR FANS. Very well made units at much lower than normal price. 200/
250 v. A.C., induction motor, silent running, no interference. With mounting frame
and back grille, ready for easy instaliation. With 8in. impeller, 200 cu. ft./min..
£5/5/~. 10in. impeller, 240 cu. {t./min., £5/12/8. Also new minor model with 6in.
impeller, 75 cu. ft./min., £4/12/6 (despatch of any one 3/-).

We invite enquiries for Elsctric Pumps, ‘B.P.L. Measuring Instruments, Variable
Transformers—immediate delivery. ’

M. R. SUPPLIES, LTD. 68 New Oxford Street, London, W.C:1
(Telephone MUSeum 2958)

EDDYSTONE
COMMUNICATIONS RECEIVER

Model * 840A  for A.C./D.C. Mains

The * 840A ** receiver is a general purpose model for professionat and amateur
communication purposes. It employs seven minlatore valves and is capable of an
excellent all-round performance. The tuning mechanism incorporates high reduetion
ratio gearing, bandspread being provided by an auxiliary scale
The four tuning ranges are as followe:— .

Band1l.... 30 Mc/e to 10.5 Me/s 3.8 Mcfs to 1.37 Mepe

Band 2 .... 10.6 Me/s to 3.7 Mc/s Band 4 .... 1400 Ke/s to 480 Kc/s
The tuning dial is callbrated in frequency to ap accuracy better thar 0.5%. The
Amateur bands are distinotly marked in blue and the shortwave broadcast bands
in red, both on the basis of the International allocations made at the Atlantic City
Conference. It is of interest to note that range 4 covers the 500 Kc/s (800 metres)
shipping and distress band. The receiver works equally well off A.C. or D.C. muins
supplies (110 and 200/250 volts) and special attention has been paid to high Insulation.

OASH PRICE £55, or 12 monthly payments ol £5. 1
pald per passenger train.
Descriptive Litoraturs of this and other models gladly forwarded. *

| The
Eddystone

Band 3 ....

Spécialists

SERVICES LTD.

COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445. ESTAB. 1935

51,
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DEPENDABLE RELAY Have you
CO. LTD. a Relay

8A AINGER RD., CAMDEN TOWN, LONDON, N.W.3.  PRImrose 8161 problem?

Head office, 12a Tottenham Street, W.|

Y TRANSISTOR RELAYS

PACKAGED UNITS ready to connect to any A.C.
Mains. Fitted 2 C/O. 5 amp. and screw-type
terminal outlets. Sensitivity 300 micro amps.
and 3 micro amps.

HUNDREDS OF USES including :—

@ OVEN CONTROL
@ CONTACT THERMOMETERS

@ BRIDGE CIRCUITS
AUTOMATION @ PHOTO-ELECTRIC CELLS

RELAYS @ LIQUID CONTROL
Standard 3000 T con- etc., etc.
tact assemblies + | or :
2 Mercury Switches up
to 50 amps. at 440 V. [
A.C. or 20 amps. 230 P.O. TYPE 3000
D.C.

& 600 RELAYS
Manufactured to your specification to Post Office
* or Interservice standards.

Have you seen or NEW CATALOGUE ?

Current Supplement and Bargain List gives full details of our wide range of
Speakers, Cabinets, Tape Recorders, etc.
“SYMPHONY " INFINITE BAFFLE CABINET (R]

Amplifier with independent
control not only of the treble
and bass but the middle
frequencies also.

“SYMPHONY ' DE LUXE COMPLETE STEREO-

PHONIC REPRODUCER including two speakers £90 0
“SYMPHONY ' DE LUXE CONCERT GRAND

STEREOPHONIC REPRODUCER incl. tape and

SPEAKErS . . I ommmal i o s ia st ot et ototretinn s abarans s ronsh £170 0 0
GOLDRING/LENCO TRANSCRIPTION UNITS

Model GL58 with Ronette TX88 and 2 Sapphires £23 5 6

With Ronette BF40 Stereo Cartrudge and Diamond ﬂ’ 310

With Goldring 600 cartridge........

With ELAC Stereo cartridge...
Model GL60 fitted with any. of the above cartrldges £8/2I8 extra
to the above prices.

SPECIALLY RECOMMENDED SPEAKERS IN STOCK
GOODMAN

“Q v ENCLOSURE) 0

SYMPHONY” STEREOPHONIC AMPLIFIER | | . Ectosuae 2ol P00 2 0
, “SYMPHONY " CONCERT GRAND "EQUip.

“Symphony” Stereophonic MENT CABINET _..........ocoiiiiininriiiriiriiiiiananeinans £19 0 0

0

As reviewed in ** The Gramo-
phone”* March.

Price at present only
19 GNS :
(Carriage® and packing by road or rail 10/-.)

NO. I.** SYMPHONY " AMPLIFIER ... 0 WHARFEDALE
NO. 2. **SYMPHONY ' AMPLIFIER... 0 SPECIALLY RECOMMENDED CABINETS IN STOCK

NO. |. ' SYMPHONY " FM TUNER (tuneable).. £15 8 0 ** Symphony Nordyk
*SYMPHONY * SWITCHED FM TUNER KIT £919 6 SPECIALLY RECOMMENDED RECORDERS IN STOCK
“ SYMPHONY ** AM/EM TUNER Ready BU'“ g; lz g Truvox Ferrograph Grundig Telefunken -Reflectograph
DULCI H3-S STEREO RADIOGRAM CHASSIS.. .. £29 3 10 Conversion to Stereo
A::e:,: caf?":tREOPHONIC SCIRIER (Gt 2 £1010 0 Owners of ‘' Symphony ' amplifiers will be pleased to know that we
“SYMPHONY * BA 5 o can undertake the conversion to Stereo of their monaural amplifiers,
8in. speaker size 415 0 promptly and at reasonable cost. Example.
10in. speaker size.. . £5 7 6 No. 2. “Symphony " Amplifier Mark lil or IY con- 10 gns
12in. speaker size €517 6 verted to our latest Stereo Amplifier
ey Chifid :Jf eridi All these items are fully described and illustrated in the
NORTHERN RADIO SERVICES higw CytaiBpes

I King’s College Road, Adelaide Road, London, N.w.3 *==es> SEND NOW FOR YOUR COPY ¢

Business Hours 9—6 p.m., Monday to Saturday inclusive. PRImrose 3314 Free and Post Free




90 WIRELESS WORLD May, 1959

LET US DEMONSTRATE

this fine craftsman made

STEREOPHONIC

AMPLIFIER
AND CONTROL UNIT

Power Output: Stereo 7.5 w. each channel.
Monaural 15.0 w. Total.

Frequency Response: 20-20 Kc/s + 1db.
Negative Feedback: 20 db.

Audio Inputs: Gram. 1 & 2, radio, tape auxiliary.
Dimensions : 13 %in. X 8fin. (excl. Knobs) X 5in.

E.P. Deposit £5.12.0.
3 2GN s Plus 12 monthly repay-

ments of £2.10.8.

The High Fidelity
Specialists

| 93-94 FLEET STREET. LONDON, EC.4 Phone: FlEet Street 93912

THREE
“SOUND?”

CLASSICS

Which are a ““ must *’ for the sound
reproduction enthusiast and music
lover. G. A. Briggs is the versatile
author of these interesting and
entertaining books.

LOUDSPEAKERS. Fifth edition, 336 pages,
230 illustrations. Standard reference work on
loudspeakers. 31 chapters including: Reminiscen-
ces—Frequency  Responses—Directional and
Phase Effects—Baffles, Cabinets and Horns
Electro-static  Speakers—Stereo—Audio Falrs
and Concert Halls, Sales to date over 50,000

PRICE 19/6 (20/9 Post Free)

SOUND REPRODUCTION. Third edition,

fourth impression, 368 pages, 315 illustrations.

Chapters on  Resonances—Cabinets—Room

acoustics—Response curves with Oscillograms—

Crossover netwnrks—Recnrdmg Systems—

Records—Plck-ups et al Sales exceed
35,000. PRICE 17/6 (|8/6 Post Free)
PlANOS PIANISTS AND SON A book

for snund enthusiasts and music lovers written
m . A. Briggs' entertaining style. Chapters on
piano history and constructlon—Harmnmc an-
alysis—Touch—Tone—Tuning, et 2 Pag

102 illustrations. PRIGE 10/6 (I - Pnst Free)

Sold by radio dealers and bookshops

t}
Scate.  tutud

Quartz Crystals of any shape and size cut and
ground precisely to specification and coated, if

required, with Gold, Silver or Aluminium, etc. wh f .
Brookes CrystaLs LtD ar eda'e HARTEDALE

Suppliers to Ministry of Supply, Home Office, B.B.C., etc. WIRELESS WORKS
LASSELL STREET, GREENWICH, S.E.10 WIRELESS WORKS LTD | L.
: ( T 3
Phone : Greenwich 1828/4482 IDLE BRADFORD YORKS G‘i‘:ﬁ‘t?n‘?\"\;‘:‘i:éﬁ/’?

Grams : Xtals, Green, London Cables : Xtals, London idle Bradford
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youll like the sound of

« HI-F1 " PRECISION-BUILT EQUIPMENT

GA4 High Fidelity Amplifier. 4 watt 4-valve circui

with 2 frequency response of 40-18,000 c.p.s.
+2db. Neat Control Panel, size 6in. X 4in., on
fly leads for individual mounting. Input
selector switch
matching to
Radio, L.P., and
78 r.p.m. re-
cords, Separate
bass and treble
controls giving
wide range

trol. Rotatable
transformers for
hum cancella-
tion.

MODEL DPA 10 AND PRE-AMPLIFIER

10-15 watts ultra linear
push- pull power amplifier
and pre-amplifier. A
superb instrument, modern
styled and of precision
quality. Incorporates every
facility for the reproduc-
tion of high quality sound,
from radio, records, tapes
or microphones.

DPA 10 omnly £12/12/-.
With pre-amplifier,
£19/19/=.

MODEL H4T2 SELF-POWERED AM/FM TUNER

For clear, clean reception of the B.B.C. high fidelity
transmissions on the VHF/FM Band and customary
Long, Medium and
Short wave broad-
casts. Magic eye
§ tuning —  Audio
Stage incorporating
negative feedback—
dual output for high
B and low sensitivity

amplifiers. Simple
““through” cabinet
mounting — full
] aatomatic  volume
control and limiting on 2 IF
;)ta%es. Price £24/19/- inc.

AND HERE’'S THE SUPERIOR TAPE UNIT FOR THE
SERIOUS ENTHUSIAST MODEL TU!
for superb performance and presenta-
tion. It's all ready for addition to a
Hi-Fi system. Recording ampli-
fier incorporated with erase and
bias oscillator. Playback equal-
iser and pre-amplifier inte-
grated with deck. 2 speeds—
74in./sec., and 3iin./sec. Price
£57/15/-.

This deck when fitted with a
““Stereo” Replay Head costs
£63/15/- and as such is de-
signed for use with the DULCI
“Stereo Eight” pre-amplifier.

Our complete range includes Pre- Amplifiers, Power- Amplifiers,
Tape Recorders and all Hi-Fi and Stereo equipment.

Werite for comprehensive illustrated literature to:—

THE DULCI COMPANY LIMITED

97-99 Villiers Rd., London N.W.2  Tel.: WiLlesden 6678/9
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PIN POINT SOLDERING

Transistors * Printed Circuits - Miniaturized Equipment

““AS LIGHT AS A PEN"’
MODEL | VOLTAGE | LISTPRICE
C.240 230/240 29/6
C.220 220/230 29/6
C.125 120/130 29/6
C.l1s 110/120 29/6
C.50 48/52 29/6
A or B.6 6 25/-
A or B.12 1213 25/-
Aor B.24 22/26 25/-
A or B.28 26/28 25/-

INTERCHANGEABLE SPARE BITS

ba  DC

o —1
w = m =
L/
3/32° 5732
I4mm

49 mm

| o e e
n

= 3/14° 3/16" Heay:
% 4~émm 4-8 mm Dutyy

SOLDERING IRON

A-NJ-E-X LIMITED

8 TOWER HILL - LONDON - E.C.3.
Telephone: ROYal 4439, Cables: Antexlim, London,
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Replacements for:
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your TV components

from ‘zﬂ!ziﬁﬂIQéEEE%¢94ﬁaz<:ea¢1zeafz2¢3
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over 6000 specialist
components in stock

b LIBERAL CORONA RING
Alba Many set manufacturers have
Argosy entrusted Direct TV Replace- LATED
BA’.":;"""M ments with the manufacture of lNS::(JODS
Ba‘rln’nrer replacements for their out-of-
Beethoven production lines. In those instances 1
Bush we do not blindly copy a design but 3-M REDESIGNED
Champion try and discover the cause of break- ELECTRICAL i PRIMARY
Columbia down and rectify this in our new TAPE LAYER WOUND
Cossor design. ]
Decca i .
Defiant Not only will your customers idorge |
Elg;oglish Electric benefit from the faster service you v‘,’t’::dw D.T.V. BUFFER HIGHE.ST GRADE
Ferguson can give them but also from the gu.1q TO REDUCE —TAG PANEL
Ferranti many improvements in line output SR M. WHISTLE/
G.E.C. transformer design introduced Sobell
Griffin by Direct TV Replacements. R.G.D.
HM.V. :egentoge
Invicta .ay mon:
Kolster-Brandes Pye
Marconiphone Projection
MasteradioM m Polrtadyne
McMichael Pilot e
~LW Fhs SB¥ ___FIXING AS ORIGINAL
P Philc i
The most COMPLETE i e e A typical D.T.V. Replacement, type L.1802

T.V. COMPONENT REPLACEMENT
SERVICE in Great Britain

Tideway 6666

All registered dealers have received free copies of our new hand-
book. Extra copies are available at 7/-. Remittance should be
accompanied by Trade Heading.

138 Lewisham Way, New Cross, S.E.l14
IPSOPHONE Tideway 6663

Yk AVAILABLE GRATIS
ON REQUEST, UNIQUE
CALCULATOR PROVIDING

FULL RELAY
SPECIFICATIONS
A CUSTOMER PROVED
36 contact (Clo) Relay
-Now being used in current production
Not an experimental relay.

OF ALL
TYPES

Enormous range of 3,000
P.O. Type Relays

CONTACTS:
300 m/A to 8 amp

COILS:
Up to 100,00002

P.O. 600 and High-
Speed Type Relays.
' Built to Specification.

V' LARGE  STOCKS
OF
KEYSWITCHES

Enquiries to
Relay Production
Manager

THE KEYSWITCH COMPANY
2 Irongate Wharf Road, Praed Street, London, W.2. PAD: 2231/2/3
Contractors to Home and Overseas Governiments and H. M. Crowon dgents

AC FROM ANY DC SUPPLY WITH

Volnadio

DC/AC CONVERTERS

* Tape Recorders
* Latest Radiograms
* FM/AM Radios
* Record Players
* Television
* Electronic Devices
* Recording outdoor %* Electric Shavers
events
* Operates from car
battery
* AC mains perform-
| ance from caravan
| battery supply
% Operates the lates:

Hi-Fi sound repro-
ducing equipment
from DC Mains or
Ships’ DC supply

' VALRADIO LIMITED

(DEPT.WW/C)BROWELLS LANE - FELTHAM MIDDLESEX
' TELEPHONE: 3242 & 4837
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SILVER
DISPERSIONS

8 part of their service to the electronics

industry, Acheson Oolloids Limited now
offer a range of ‘dag' dispersions of silver for ap-
plications where high conductivity is essential.

Air-dried silver coatings can be used as
screening media, starters for the electro-
plating of plastics, as contact material, or as
conducting inks. Among other applications
for these Acheson products, the silvering of
ceramics and mica at relatively low
temperatures deserves special mention.

Here are two outstanding examples of their
use. First, a ‘dag’ dispersion of silver was
adopted by the G.P.O. after a long series of
tests as a screening coating for the repeater
valves of the first transatlantic telephone cable.
Second, following two years of research and
testing by Acheson technicians working in
collaboration with a well known component
manufacturer, a special silver coating for
potentiometer low-end contacts was developed.
The Acheson dispersion has now been
adopted as a standard
material for this
purpose.

The Acheson Organ-—
isation is backed by
fifty years’ experience
in the development

dag

and application of dispersions
colloidal dispersions.

If your interest is Of

in conducting coat-

ings, whether of .

silver or graphite, silver

get in touch with
Acheson's first.

®Registered trade mark of Acheson Indu:lt‘z_e (dEurope) Lid;

23
licensed user—Acheson Collolds Lt

Acheson | Colloids

LIMITED

(Subsidiary of Acbeson Industrics (Europe) Limited)
P.O. Bok No.12, PRINCE ROCK, PLYMOUTH, DEVON

=
Also Acheson Colloiden N.V., Scheemda (Gr,) Netherlands @)
& Acheson Colloids Company, Port Huron, Michigan, U.S.A
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UL TIFLYING FACTO#R

Meters @ la Anders are meters @ la carte: Any
desired non-standard meter, prepared specially in the
required size, shape, current or voltage level and
range. All leading makes. Dials individually drawn.
Singly or in batches. All calibrations personally
checked by the Chef engineer. All patrons’ requests—
however exotic—carried out without delay: standard
ranges from stock, special meters 7-14 days.

Meters, Electronic & Test Equipment to individual specifications.

nders
ctromicS

103 Hampstead Road, London, N.W.1 Tel: EUSton 1639
Congractors to G.P.O. and Government Departments
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WE SEND THE BEST OF BRITAINS HI-FI EVERYWHERE

® PROMPT DESPATCH SERVICE

® HOME AND EXPORT ENQUIRIES
B~ WELCOMED AT ALL TIMES

oo @ 110 VOLT ITEMS AVAILABLE

% RECORDERS
Vortexion W.V.A.
Vortexion W.V.B.
Brenell Mk. V. .
Ferrograph 4AN .
Ferrograph 4AH .
Ferrograph 66N ...
Grundig TK20 with Mic
Grundig TK30 .........
Telefunken KL85K
Philips 8108G .
Philips EL3527 . . 39 gns. $87 WB. |0l6
Stuzzi Transistor .......e.oeueee 69 gns. $207 | C.Q. Senior
% STEREO DECKS C.Q. Junior
Ferrograph Stereo-Ad ...... 20 gns. $90
Ferrograph 88 .
Ferrograph 4 S/N
Brenell Stereo Deck ..
% STANDARD DECK

RPE

Wharfedale SFB/3
Wharfedale PST8

. £93 13 0 3267 | Vitavox DU/120

‘€110 3 0 $315 | we. I0]
64 gns. $192
8l gns. $243
86 gns. $258 | Goodmans 400 ..
84 gns. $252 | Goodmansl|5/4
52 gns. $156
T2gns. 9216
79 gns. $237

. £33 16 0 slol

EVERYTHING FOR RADIO, RECORD

ODERN ELECTRIC

SPEAKER SYSTEMS
uad Electrostatic

Wharfedale Golden 10 .
Wharfedale Super 3
Tannoy |2in, Dual ..
Tannoy I5in, Dual

Goodmans IB3 .....

Philips- Dual Cone ..
Kelly Ribbon Mk.II ....
62 gns. $196 | B. ). Tweeter complete .

% MOTORS AND PICK- UPS

105 gns. $315 | Lenco GL60 Trans. Unit .. 9

89 gns. $267 LenCG GL58/R and Stereo
P

£28 Elac S
Also available Garrard, Collaro and BSR Auto- e E0)
changers with stereo or mono pick-ups.

Wearite 3A ...oocemiiiinennee £35 0 0 §100 | ~

B s arrard TA/Mk.
\gz:':ﬁe 3B . i gy“ Connoisseur Motor
TIGUN DX = oo oo - soawasiecn = 225 . $78

Microphones by Lustraphone, Reslo, Acos, | Philips P.U.
Geloso, etc. Goldring 600

Garrard Arm and 3
% TAPES BY ALL LEADING MAKERS | or7or0N, LEAK, CONNOISSEUR COLLARO etc,

(RETAIL)
L7D.

AMPLIFIERS & TUNERS

0 3156 STEREO)

0 $113 | Quad 22-Control Unit ...... £25 0 0 §76

0 $25 Leak Stereo 20 Amp. ...... £30 9 0 $87
£8 14 11 318 Leak Point One Pre-, Amp £21 0 0 360
£6 19 11 816 Avantic SPA 11 . £29 0 $84
£30 15 0 891 Pamphonic 3000 ... £31 10 0 $90
£37 10 0 $107 | Rogers Control Unit £18 10 0 $53
£19 10 0 $56 C.Q. Twin Four ...... . 21 gns. $63
£8 0 0 Si6 Jason J.2/10 Mk. II £37 10 0 sllo
£419 9 $22 Pilot SHF,15 ....... . 32 gns. $96
£11 5 9 §32 Dulci DPA/IO/2 ....cevnvennnes 24 gns. $72
£16 17 0 $46 | (SINGLE CHANNEL)
£53 11 0 8156 | |eak TLI2 Plus .. €18 18 0 $54
£59 17 0 SI170 | Quad 1l Amplifier £2210 0 s64
£10 10 0 $30 | Quad Control Unit £19 10 0 §56
£1010 0§30 Rogers Cadet .... 10 gns. $30
£ 5 0 81l Rogers Junior .... . £17 0 0 349

0 sI8 Rogers Pre-Amp ............... £8 0 0 323

6 845 | Rogers Switched FM Tuner £15 17 2 $33

$32 Quad FM Tuner

Chapman AM/FM $60
£28 1 $62 Jason JTVITuner $55
Dulei AM/FM $60

FE9 319 2 | X STEREO PICK- UPS
34l Ortofon Head . . £33 1 $69
$22 Ortofon Arm | $37

$57 Decca

Ronette

$41 Ronette DC284
B.J. with arm . o

$24

$29 UCANIES7 ooo00 - 100AGIEEEI0R000CER

% MAY WE REMIND YOU

We carry extensive and up-to-date stocks of equip-
ment by Britain's leading makers. Enquiries
dealt with by return.

164 CHARING CROSS RD., LONDON, W.C.2
(3 shops fram Tottenham Crt. Rd. Station Underground)
Tel.: TEM 7587 & COV 1703 Cables: MODCHAREX, LONDON

WRWONOO.L
nNoneaNo~=O
o
o

Sole Agents Abroad

K. G. Khosla & Co.,
(Private Limited)

1, Deshbandhu Gupta
Road, New Delai-l,
India
Etablts Octave Houarl,
14, Qaai Timmermans,
Sclessin-lez-Liege,
Belgium.

H. Cunningham
P.TW Ltd., 2-6 Brom-
ham Place, R\cnmond

E.l. Australia.

MODEL “Q*

AUTOMATIC
WINDING MACHINES

COIL

AND HAND WINDING MACHINES
For Layer Wound Coils. Wave Wound Coils.
Strip Winding Machines.

For Wire Guages from 10 to 50 S.W.G.

Machines supplied complete with Motor, Ciutch, and Cabinet Stand or
to Customer’s S pecxﬁcauom.

Manufacturers of High Class Winding Machines for Thirty Years.

ETA TOOL CO. LTD.

292 WELFORD ROAD, LEICESTER.

Phone: Leicester 56386. Grams: Leicester 56386,

HI-FI EQUIPMENT

(CABINETS See page 177)

STEREO RADIO CHASSIS
AM/FM Stereo Radio on one
chassis (as illustrated) 8 valve and
2 separate 4-watt outputs, with
individual volume control 27 gns.

STEREO AMPLIFIERS
Dulci SP44 Stereo power ampli-
fier, two 4-watt outputs 12 gns.
Control units ava:lable for above
Dulcl *“ Stereo 2" .........
Empress Two 4-watt ampllﬂer £8 0 0 Dulci Stereo ‘8°' 22 gns.

RADIO CHASSIS

Empress 9-valve de luxe AM/FM with two speakers ...... 26 gns.
Empress 6-valve AM/FM with 10in. speaker . 22 gns
Empress FM Tuner (with magic eye) ..... 3 14 gns.
Empress 5-valve AM £14 3 ¢
Armstrong PB 409 9-valve AM/FM 6-watt push-pu 28 gn
Stereo ‘12° AM/FM 2 x 6 watt push-pull ... £38 17 0
Jubilee 9-valve AM/FM push-pull 29 gns
DULCI

H.3 AM/FM 3 wavebands .... ... £20 17 0
H.3.S AM/FM Stereo . £29 310
H.4.PP AM/FM push- -pull 4 wavebands . £29 310

FuliDulci range in stock.

COLLARO CONQUEST £7/19/6,

AUTOCHANGERS

““ BSR ** UAS8 (as illustrated) is
the latest 4-speed Autochanger
fitted with Ful-Fi  turnover
cartridge, £6/19/6. Stereo cart-
ridge also available, £3/9/3.

Full range of Garrard equipment
in stock.

Write for details of
all available on easy terms,

these and other equipment I

LEWIS RADIO

120 (Dept. WWS59), Green Lanes, Palmers Green, N.I3

(Nr. The Cock Tavern)

Tel.: Bowes Park 1155/6
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e .
Radiospares components are

delivered absolutely “by return”

Atlast! A specially sel-
ected and designed
Hi-Fi Sound Installa- ...
tion for your home at *
really reasonable cost!
You save because you as-
semble everything your- .
self following our step by -
step instructioms. You
gain because you learn
about the equipment as
you build and are able to
service and maintain it
afterwards. Best of all —
you’ll have fun building s
itand be thrilled with the

entirely new experience
in the enjoyment of &
sound. No previous skill ©°
or experience is needed.
Post coupon now for full detalls, without any obligation. Easy terms
available.

Equipment includes:— Luxury Cabinets « Top Quality
Amplifier suitdble for stereo or non-stereo reproduction
VHE/FM Radio Units - Record Player * Tape Recorder
Hi-Fi Speaker System.

BROCHURE - POST TODAY e

To: RADIOSTRUCTOR, Dept. H.36, 46 Market Place, Reading, Berks.
Please send Brochure without obligation to :

Name. S gLA?g:K
Addr 8 PLEASE
(304) P, )

We do not employ representatives

RADIOSTRUCTOR

L—_Britain’s Leading Radio Training Organisation—_— .1

They know...

Yes, they know

Sound Reproduction inside out
and they know their
customers’ whims. That is
why they prefer to sell
Radiograms and

Record Players fitted with
Garrard equipment.

They know that Garrard is the
soundest name in

Sound Reproduction.

a/v‘ta/z,a’

For forty years the finest record
playing equipment in the world.

THE GARRARD ENGINEERING R
AND MANUFACTURING CO. LTD. Aw

SWINDON - WILTSHIRE
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There is no other choice
...if you insist on stereo and monaural perfection

...if you demand trouble-free performance
...if you appreciate fine styling

i
A
L
v o W

BE SURE THE 'GRAM OR 'PLAYER YOU CHOOSE IS FITTED WITH THE

" Mananch

WORLD’S FINEST 4-SPEED AUTOCHANGER

BIRMINGHAM SOUND REPRODUCERS LIMITED
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98 (ADVERTISEMENT)

The recently introduced Mullard OC24 power transistor is
suitable for high-frequency applications and it can dissipate
several watts at the collector. The combination of these
qualities has made possible the design of a 500kc/s push-pull
amplifier capable of delivering an output of 4 watts into a
resistive load. This amplifier can be used as the output stage
of a transmitter such as that shown in the accompanying
circuit.

The transmitter was designed for operation in the Inter-
national Marine Frequency Band. It is particularly useful for
lifeboats and life rafts, but it can be adapted, using an
automatic-keying system, for life-jackets, air-sea rescue
equipment, helicopters and radio beacons for coastal stations.
The long life and reliability of the transistors make them
particularly suitable for the type of apparatus suggested
above, in which standby conditions of long duraticn are
experienced. The low-consumption, light weight and com-
pactness add to these advantages. A 4 ampere-hour accumu-
lator will power the transmitter for some 60 hours. For
emergency applications a self priming battery, which requires
no attention (other than charging and sealing) until it is
needed for use, is suitable.

The transmitter comprises an oscillator, a modulator, a
driver and a power amplifier stage. The oscillator is crystal
controlled and uses an OC45 transistor. The resonant circuit
in the collector line is tuned to the series-resonant frequency
of the crystal. The crystal is connected in series with the feed-
back winding to control the frequency of oscillation.

The modulator is a silicon transistor (OC201) also recently
announced. The output from the modulator is applied to a
driver amplifier and then to a push-pull power amplifier which
feeds an aerial. The modulator, driver and power-amplifier
stages are all operated under Class B conditions.

The design of the Class B push-pull amplifier follows the
same basic technique as that for an audio amplifier except
that, as the collector circuit is tuned, no bias is required to
eliminate cross-over distortion. The use of a shared emitter
resistor reduces the effect of
variations in base-emitter

voltage Vo, and reduces the oeciitator Transformer Ti

WIRELESS WORLD

Transmitter for 500kec/s

Mcdulator Transformer T2

May, 1959

coupling from the parallel-tuned circuit in the collector
circuit, to the base. The crystal is connected in series with
this feedback winding. The collector circuit is tuned to
the series-resonant frequency of the crystal. The series
resistance of the crystal is low enough for the feedback

current to start oscillation. The oscillator operates under
Class A conditions, the base bias is provided by a
potentiometer (RIR2). The emitter resistor is bypassed to
r.f. signals.

It is hoped to publish details of the modulation arrange-
ments and the automatic keying system (transmitting SOS
signals) at a later date.

The tuning procedure adopted is the usual one of rough
tuning at reduced power, followed by adjustment at full
power. A resistor of 27 is connected in the emitter lead of
the modulator amplifier Tr2, the 12V supply is then con-
nected to the transmitter, and the oscillator tuned-circuit is
adjusted to the series-resonant frequency of the crystal. The
modulator amplifier is tuned next. The driver and power-
amplifier stages should then be tuned for a maximum power
output (about 2 watts) across the 68Q load.

The emitter resistor of Tr2 should then be short-circuited.
The complete transmitter, from the oscillator to the power
amplifier, should be progressively readjusted. Careful tuning
of the power amplifier is necessary, because excessive
collector current flows if the stage is off tune. The full output
of 4 watts should now be obtained.

An experimental transmitter was built and the performance
tested over a temperature range from 0 to 60°C. The output
falls gradually at temperatures above 25°C, although
quite reasonable output is still available at 60°C. Field
tests were carried out under licence using a 520kc/s crystal,
the transmitter being retuned to this frequency. A trans-
mitting acrial 30ft high and a receiving aerial of about
30ft of wire were used. Strong signals were received within
12 miles across land. This is not the maximum range over
land, and a range of at least 50 miles can be expected at sea.

Driver Transformer T3 Qutput TransformerT4

lengthening, caused by hole
storage, of the collector-
current pulse. This reduc-
tion of the hole-storage cur-
ent gives a marked improve-

n; &turns
np 4turns
n3 52turns

ny 7turns
n352turns
ng 6turns
Ferroxcube adjustable
pot-core assembly LA3S

9/0024 bunched

ny 18turns
conductors

9/0024 bunched
conductors

Ferroxcube adjustable
pot-core assembly LA3%

ny 2+2turns) 21sw.g enamelled

ny 4turns} copper

n3 33turns 19/0028 bunched
canductors

Ferroxcube:ot-core

assembly LAG

n2 313turns jconductors

0 4turns |19/0028 bunched
n3 30turns (n,n2)3 strands

Ferraxcube Apot-core
assembiy LA3

ment in the efficiency of the
amplifier. The winding de-
tails for the output trans-
former are shown on the
circuit.

The design procedure for
the driver and modulator
stages is similar to that for
the output stage. A 6V
supply is used for the modu-
lator because of the voltage
limitations of the oscillator
transistor. This supply is
also used because it is con-
venient for the modulator,
and because of the keying
system adopted.

A crystal-controlled oscil-
lator with a tuned collector

c3
€80

RI

i

Vee -12v

J2

n2

™

Il
LL N

-6v

is used. Feedback is ob-

0o

tained by a transformer

A——"
[Mullard] 7.8.0. DATA and
L

Complete Circuit of the Transmitter

PUBLICATIONS SECTIONS MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, w.C.1

MyvM4L7
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The rellability 6f the Brimar ‘T' range

of valves has been “bullt-in” as the
result of experience gailned from a
programme of examination and test-
ing. One of these tests Is lilustrated.
Sub-miniature . valves for use in
guided missiles are being micro-

scopicaily examined for mechanical

defects. The degree of magnification
is more than sufflclent to ensure
that no flaw In the structure can
escape detection-—a vital precaution
In equipment which Is subjected to
extreme stress and strain. The in-
formatlon derived from this and other
tests on valves for special appilca-
tions Is used to improve manufac-
turing techniques on commercial
types, so making Brimar the obvious
cholce when the demand Is for a

reliable valve.

better make it HIMA -

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, Londqn, W.C.2
VALVE DIVISION: FOOTSCRAY - SIDCUP - KENT - FOOTSCRAY 3333

COMPONENTS
GROUP
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Acos
products
for
better
listening:

ACOStereo Type 73
Turn-over cartridge
for stereo,

LP and standard
records:

Acos

Changer Dust Bug
Fits most arms.
Increases stylus life
up to six times.
Protects

your records.

Acos Styli

%500 tested,
diamond and
sapphire,

for all Acos and
many other makes
of cartridge.

:»-‘

Swan Lake in the tting roo

Swans dancing (Tchaikovsky), infernal (Sibelius) or even dying (Saint-Saens) —
they all come dramatically to life with ACOStereo equipment. ACOStereo
Type 71* cartridge for instance, fits many popular arms and plays a key part
in converting conventional players into stereo. ACOStereo Type 73 is an out-
standingly successful universal cartridge for stereo, LP and standard records,
extensively used in many leading instruments.

* ACOStereo Type 71 is now fitted with a diamond stylus at no increase in price,

o-@-@@-@-o ARE DOING THINGS IN STYLI

COSMOCORD LTD WALTHAM CROSS HERTS + TEL: WALTHAM CROSS 5206 (London subscribers please diat WA4 5206)
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“BELLING - LEE > NOTES

Parameters of design
Fhe insulants that hold the contacts

No. 5 of a series

Capacity is a property possessed
by two conductors separated by an
insulant, and is dependent upon the
physical arrangement of the conduc-
tors and the dielectric contact of the
insulant. Capacity is an essential
feature of any R.F. circuit, but can
be disastrous in the wrong place, e.g.
between certain contacts in a valve
socket or between certain contacts
and earth. This is just another fact
that a young designer must be aware
of, and take into account. It is
generally advisable to keep capacity
as low as possible in valve sockets.
With plugs and sockets for use in
R.F. circuits, the impedance and not
capacity becomes the important fac-
tor.

Phenolic moulding powders are
available in considerable variety, each
to a close specification. It is therefore
possible to choose a powder best
suited for most applications. The
range is very wide both mechanically
and electrically. For electrical work
consideration must be given as to
whether or not a material will
‘“track ” following a 'voltage break-
down between contacts or contact
and earth, if so, subsequent break-
downs will occur at lower voltage—
following the carbonised track of the
first flash.

Some of the mineral filled powders
have excellent electrical properties,
they are very hard, non absorbent
and track resistant, but as they are
abrasive, their use causes excessive
tool wear, and as tools can be very
expensive, they are not very popular,
and if practicable, other suitable in-
sulants are preferred.

Nylon filled powders are excep-
tionally good and not brittle, though
they are slightly absorbent.

Power factor is important when
losses in R.F. circuits have to be
considered and for high insulation
resistance, e.g. in high impedance
circuits such as valve voltmeters and
electrometers.

Few pheno'ic mouldings can be
described as ante-wetting, but certain
glazed electrical ceramics and the
waxy insulants like polythene are
particularly resistant to the coales-
cence of droplets.

Polythene has a low melting point,
and an important contour could easily
be deformed when soldering to an
adjacent  contact. Polytetrafluor-
ethylene (Fluron, P.T.F.E.) has a
much higher melting point, is harder,
and can be machined or moulded.
The raw material is much more
expensive to buy than polythene, and
it is expensive to process.

Nylon—we have seen, is used as a
filler in phenolic mouldings—or it
may be injection moulded by itself.
Although it is to some degree ab-
sorbent, its surface does not ‘‘ wet.”

This “ wet ability” is important
when a component is subject to con-
densation, e.g. in unsealed equipment
in an aircraft.

Polystyrene has very good R.F.
insulation properties. It can be
machined—with care, or it wil
craze—but it is now generally mould-
ed. It is a brittle substance, but a
tougher ‘high-impact material is avail-
able with somcwhat degraded elec-
trical properties as a co-polymer of
styrene with other resins.

Polyvynal Chloride (P.V.C)) is
uscful as an insulant for mains, has
a very long life and good mechanical
properties, but should not be used
where R.F. is present.

We have said nothing about
rubber, but the chemistry of rubber
and rubber-like substance, has made
great strides. Most natural rubber
contains free sulphur and if used in
close proximity to silver-plated con-
tacts, they will tarnish. Remember,
this tarnish is silver sulphide and not
an oxide. Although this tarnish is
not high resistance, it is undesirable.
and can increase the difficulty of
soldering. It is possible to obtain a
grade of natural rubber conuaining
no free sulphur. Natural rubber wili
breakdown and crack after long ex-
posure to ultra violet light, so one of
the synthetic rubbers is usually
specified where an article will be
exposed to sunlight, for instance
when used as the centre insulator of a
V.H.F. dipole. When rubber is used
in a situation where oil is present,
neoprene (synthetic) should be speci-
fied. Neoprene is also used for
certain seals.

Silicone rubber is, of course, a
synthetic, it is a silicone polymer
which withstands exceptionally high
temperatures without deterioration.
Very useful for seals.

What is meant by Sealing

We have mentioned sealing on
several occasions. Perhaps it would
be useful to explain this for the
benefit of the younger students and
junior engineers. Why is it neces-
sary? Let us look at a simple case.
Wherever there is a temperature
differential, ‘¢ breathing” tends to
take place. Where seals are imperfect.,
damp, grit or fungus spores can be
sucked in to contribute to degrada-
tion of an equipment. Seals and the,
sealing of electrical equipment, is a
very difficult problem. Particularly
if for use under tropical conditions,
as if imperfectly sealed, moulds will
develop if there is any substance
present to support their growth.
which there should not be. Where
moisture gains access condensation
takes place. It is easy to seal a corned
beef can. but try to take two or more
leads through it and the trouble
begins. Sealing and the testing of
seals will be dealt with next month.

Adv risement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx.
Written 1959

““BELLING-LEE”
MINIATURE SOCKETS
FOR
PRINTED CIRCUITS

L.1396 Minlature Socket
with straight stem

L.1397 Miniature Socket
with right-angle stem

L 1396 L 1397
N _—
a2 %
SOCKET SOCKET
FRONT FRONY
;ANEL PANEL |
- L K

These miniature sockets can be used
as test points for printed circuits.
The L.1396 has a straight stem for
soldering at right-angles to a printed
circuit board so that the miniature
socket emerges on the engraved
control panel which is parallel with
the board.

The L.1397 is a similar socket, but
with right-angle stem. When the
stem is soldered through the board
the socket is in the same direction as
the board emerging on an engraved
control panel at the end of the board.
This makes it possible to stack
printed circuits one above the other,
with close-spaced rows of test points
on engraved panels similarly stacked.
The body and nut of these sockets
are nylon and available in a standard
range of colours; black, red, green,
yellow, blue, white, although other
colours can be supplied to order.
The contact surface is either gold- or
silver-plated (-/Au or -/Ag, respect-
ively), the contact resistance being
less than 2 milliohms.

The breakdown voltage is 8 kV. under
dry conditions and the weight of the
component is 0.7 gm.

Most ** Belling-Lee ** products
are covered by patents or registered designs,
or applications therefor

3 5 = ——— T
BELLING ¢ LEE LTD'
GR(A‘__(LH‘B%IOAD (Ill(lml AENGLAND

: Enfield 3332 o Telegrams: Razdiobel thz(l

P
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/
9,- FINE GAUGE ALUMINIUM and its alloys can be satis-
E;,‘f"s factorily joined—in the flux bath. In fact, the flux bath
makes possible ‘oints, and therefore components. that
cannot be produced by any other method. Consider
these points.
; [ 1. Heating in the liquid flux is
changer produced \y" uniform. This eliminates all but
by 2lumsnium the barest minimum of distortion
flux bath brazing and makes ir possible to 10in
metal as fine as 0.006in.
2. Any number of inaccessible
joints can be designed with
complete confidence.

Light \

alloy
secondnry
surface gas-10-
air heai ex-

These rwo simple statements reveal a whole new
field of opportunity for designing in aluminium and
gluminium alloys—but, naturaily, a certain know-
how ' s required.

We have this ‘ know-how.” If you are interested
in using it, please consult us. We shall be equally

We are specialists in heat exchange, heat insu- happy either to design for you or co-operate with
lation, and all types of brazing and welding. your own designers.

_ Delaney Gallay o

YULCAN WORKS EDGWARE ROAD, LONOON, N.W.2
Telephone : GLAdstone 2201



103

WIRELESS WORLD

Marcon
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Radar

I IN

1eS use

29 Countr

COMPLETE CIVIL AND MILITARY

MARCONI

INSTALLATIONS

RADAR

ENGLAND

CHELMSFORD, ESSEX,

LIMITED,

MARCONI’S WIRELESS TELEGRAPH COMPANY

M6R
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FERRAMIC is a registered trade mark

A ferrite to remember

Cores made of Plessey ‘Ferramic’ material, only -050” in diameter,
make possible the intricate memory planes used in modern com-
puter design. The electrical properties of these microscopic cores
have to be critically accurate and ‘Ferramic’ readily meets
the demands.

Other grades of ‘Ferramic’ are also being made in large quantities
for many components requiring a core material of the highest
efficiency—television transformers, scanning coils and aerial rods
among them.

Designers still gseeking a core material which will realise the
performance they want, at an economical price, are invited to
write for data sheets on available grades of ‘Ferramic’.

Shown is an enlarged section of a typical Plessey memory plane.
Each core is only ‘050" in diameter.

CHEMICAL AND METALLURGICAL DIVISION « COMPONENTS GROUP
Ple S sey THE PLESSEY COMPANY LIMITED - WOOD BURCOTE WAY . TOWCESTER

NORTHANTS « TELEPHONE: TOWCESTER 312

Overseas Sales Organisation :
PLESSEY INTERNATIONAL LIMITED - ILFORD - ESSEX - TELEPHONE: ILFORD 3040

@ TC%
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the magnetic recording
tape with the highest
technical standards

* High sensitivity

* Low noise level

* Low ‘print through’ factor
* Anti-static

* Freedom from curl
and stretch

o
--88 GENERAL LONG
‘ g PURPOSE PLAY
Price
Type ) ) Length Price in .
No. fiitia Size | pprox. | EMICASE Emlt(':‘;“;s
88/3 3" dia. 175 = 76
03 [, ccaqen | 3 dia. 2507 = 9 6
88/3N g 34 dia. | 175’ - 76
99/3N 3}" dla. | 250 = | 9 6
88/6 },,Junior,, 5* dia. 600" | £1 3 6|£ 1 0
99/9 5" dia. 850° | £110 6| £1 8 0
88,9 }"Continental" 51" dia.| 850° | £110 6 | £1 8 0
9912 53" dia. | 1200° | £1 17 6 [ £115 0
88/12 },,Standard,, 7"dia. | 1200 [ £117 6 | £115 0
99/18 7"dia. | 1800° | £212 6 | £210 0
88/18 1Y ..o tocsionar 81 dia- | 1750° = £217 6
99/24 81" dia. | 2400° = £312 6
-

Emicase

now available separately |

the polystyrene container that solves tape _
storage problems, protects spools from dust
and allows easy identification

of leader tapes,

E.-M.l SALES & SERVICE LTD
(Recording Materials Division)

HAYES . MIDDLESEX

7" -4s. Od; 5%”—38. 6d; 5" - 3s. 6d. Tei: SOUthall 2468

€S/ RI44




WIRELESS WORLD May, 1959

DO-IT-YOURSELF

TRAINING TECHNIQUE

wRADIO s ELECTRONICS

106

W,

{fou LEARN while you BUILD...

SIMPLE...PRACTICAL...FASCINATING . ..

ANNOQUNCING — after many years of highly
successful operation in the U.S.A. and in Europe—
the latest system in home training in electronics
is now introduced by an entirely new British
training organisation.

AT LAST—a comprehensive and simple way of
learning—by practical means—the basic principles
of radio and electronics, with a minimum of theory.

YOU LEARN BY BUILDING actual equipment with
the components and parts which we send you.
You advance by simple steps using high quality
equipment and performing a whole series of
interesting and instructive experiments. No
mathematics!

INSTRUCTION MANUALS and our teaching staff
employ the latest techniques for showing clearly
how radio works in a practical and interesting
manner. You really have fun whilst learning!
And you end by possessing a first rate piece of
home equipment with the full knowledge of how
it operates and—very important—how to service
and maintain it afterwards. A full library of
magnificent illustrated textbooks is included with
the courses.

IN FACT, for the “Do-it-Yourself”’ enthusiast, the
hobbyist, or those wanting help with their radio
career training or to set up their own full or part-
time servicing business—then this new and
exciting instructional system is exactly what is
needed, and it can all be provided at very moderate
cost. Easy payments available. Post the coupon
now, for full details. There is no obligation of
any kind.

BUILD YOUR OWN :—
® RADIO EQUIPMENT @ HI-FI INSTALLATION

LOTO OF INSTRUCTIVE |8

EXPERIMENTE AT HOME!

I

/>

Power supply
circuits

Test
equipment
supglied

Amplifier,
oscillator and detector circuits

be .

o

P

|

Servicing of

\ ® TEST EQUIPMENT—
\

[ =POCT TODAY

Basic Ist stage
receiver

commercial receivers

- —AND LEARN AS YOU DO IT
!p
L L :

RADIOSTRUGTOR

BRITAIN’'S LEADING RADIO TRAINING

ORGANISATION

A No Mathematics! S

To RADIOSTRUCTOR (Dept. G.34)
46 Market Place, Reading, Berks.

Please send full details of your Radio Equipment
Courses without any obligation to:

Address

l Name.

I PLEASE

806) We do not employ representatives
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The
simplest way
to stabilize
voltage. ..

VALVE VOLTAGE RANGE STANDARD VOLTAGE

350, 400, 600, 800, 1000
sci TR 1200, 1400, 1600, 1800, 2000 L7

sC2 2000-4500V 2500, 3000, 3500, 4000 B9A

SC4 4500-7000V 5000, 6000, 7000 BSA

350-400V 350, 400 (Low current) n"?" o

C O R O N A Minimum currents ronge from 5,A to 50,A,

maximum currents range from 50,A to 2mA, occording to type.

STA B ' L I Z E R S Please write for further information to—

The M-O Valve Co. Ltd., Brook Green, Hammersmith, London, W.4

Makers of G.E.C. high grade radio valves and cathode ray tubes
350V to 7kv A subsidiary of The General Electric Co. Ltd.
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the name to remember for

INDUSTRIAL TYPE
TRANSISTORS

BIDIRECTIONAL GERMANIUM TRANSISTORS
{Effectively symmetrical in significant parameters)

TYPES TK20B, TK25 B

For high frequency switching circuits (8 Mc/s and
above with the TK 25 B), or smali signal amplifi-
cation.

TYPES TK21 B, TK24 B

For intermediate frequency, high voltage switching
circuits, or small signal amplification.

ASYMMETRICAL'GERMANIUM TRANSISTORS

TYPE TK 23 A

For' general purpose low and intermediate
frequency applications, and telephone and tele-
graph carrier systems.

TYPE TK 40 A

For audio and intermediate frequency osclilators
and amplifiers requiring high gain and a power
output of several hundred milliwatts,

SILICON TRANSISTORS

TYPESTK 70 A, TK 71 A

For amplification, switching and controi In
extremes of ambient temperature; and having
excellent saturation characteristics at high col-
lector currents, unusual in silicon transistors.

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W_.C.Z
TRANSISTOR DIVISION: FOOTSCRAY . SIDCUP - KENT

i
[@COMPONENTS
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VORTEXION LIMITED,
257-263, The Broudway,
Wimbledon, London, S.W.19

Telephones: LiBerty 2814 and 6242-3
Telegrams: “Voriexion, Wimble, London.”
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All models now have pro-
vision for Stereo or for
easy conversion at a later

date.
Conversion units are also
available. The regular

models are retained with
additions and improve-
ments. Our high standard
which has made these re-
corders tamous has been
maintained resulting in
their being chosen for the
foremost musical centre
in this country.

TWELVE-CHANNEL ELECTRONIC MIXER

This is similar to the 4-channe., but s fitted with |12 hermetically ealed
controls, 12 balanced line microphone translormers potted n
mu-metal boxes, and a mains transformer also potted .n mu-metal. All
components which can affect noise are tested and selected before
insertion. It is supplied in standard stee- case or 7in rack panel.

30/50 WATT AMPLIFIER

Gives 30 watts continuous signa and 50 watts peak Audio. With
voice coil teedback distorton s under 0.19, and when arranged
for tertiary feedback and 100 volt line t is under 0.15%,. The hum
and nolse is better than — 85 db re erred to 30 watt.

It is available in our standard stee case with Baxendale tone controls
and up to 4 mixed inputs, which may be balanced iine 30 ohm micro-
phones or equalised P.U.s to choice.

120/200 WATT AMPLIFIER

Will deliver 120 watts continuous signat and over 200 watts peak
Audlo.

it is completely stable with any type of load and may be used to drive
motors or other devices to over 120 watts at irequencies trom 20,000
down to 30 cps in standard form or other .réquencies to order. The
distortion is less than 0.29, and the noise ievel — 95db A floating
series parallel output is provided tor 100-120 V., or 200-250 V. and this
cool running amplifier occuptes 12} inches of standard rack space
by |1 inches deep. Weight 60ib.

Full details and prices of the above on request
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all angles.. this is a fine loudspeaker

Duplex design
* Full range reproduction
Y Purpose-built tweeter

Dust-excluding construction
Low fundamental resonance
Smooth eross-over

Heavy duty woofer

*
VITAVOX ;e
pui20 pUPLEX coaxi4aL FULL RANGE LOUDSPEAKER

Price £19. 10s. 0d.
Viravox Limirep ¢ Westmoreland Road, London, NW.9' ¢ Telephone: COLindale 8671

Replaceable cone

Die-cast chassis

* ok o % % %

Instrument finish
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State here

WIRELESS WORLD

14 yowr apliior qood enough for
brondeasting and vecording ¢

yes
or
no

and future products.

i

If NO we will send you full
particulars of our amplifiers.

If YES we will make sure we have
your name on our mailing list for
details of our new stereo amplifiers

i

Leak amplifiers were the
first in the world to be mar-
keted with a distortion con-
tent as low as 0.1%, a
claim received with in-
credulity in 1945 but which
was subsequently confirmed
by the National Physical
Laboratory and has since
become an accepted world-
wide standard.

LEAK amplifiers are the
choice of professional en-
gineers such as the B.B.C.
(over 500 delivered), the
South African Broadcasting
Corporation (600), ITV and
many other Commonwealth
and overseas broadcasting
and TV systems, who use
them for transmitting and/
or mouitoring  (quality
checking) the broadcasts to
which you listen.

JH
T

f| ===

o

Also many of the gramo-
phone records you buy are
cut via LEAK amplifiers.
This acceptance by profes-
sional audio engineers has
led to a demand for Leak
equipment from music-
lovers throughout the world.

The First Name

LEAIK

in High Fidelity

111

From long experience and
by extreme attention to de-
sign de:ils during develop-

ment work on the pre-
production models, we
enable our crafismen 1o

achieve a high output per
man-hour. The labour costs
thus saved offset the in-
creased costs incursed for
high-grade materials, com-
ponents and finishes, and
this, together with quantity
production (made possible
only by a world-wide mar-
ket), explains how quality
products may be sold at
reasonable prices.

Ask your dealer for a demonstration of LEAK
equipment Including the NEW POINT ONE
STEREO pre-amplifier and STEREO 20

H. J. LEAK & CO. LTD. BRUNEL ROAD
WESTWAY FACTORY ESTAT
LONDON, W.3, ENGLAND.

Telegrams : Sinusaidal, Ealux, London

Telephone : SHEpherds Bush 1173/4/5 Cables : Sinusoidal, London pawper o lpRier-
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RADIO * TELEVISION - TRANSMITTING & INDUSTRIAL TUBES
" QADIO ™
»oRT  WALRAD
~ TUBE _g

¢ ALL TUBES OF BEST BRITISH
. AND CONTINENTAL CURRENT
PRODUCTION, BRANDED AND
BOXED ** WALRAD"”

LEADING BRITISH MANU-
FACTURERS’ PRODUCTION
ALSO AVAILABLE WITH
THEIR OWN BRAND & BOXES

ALSO IN STOCK
LARGE RANGE OF
AMERICAN TYPES

WALMORE ELECTRONICS LTD.
PHOENIX HOUSE * 19-23 OXFORD STREET ° LONDON °* Wi

Telephone : Cables Telex. :
GERrard 0522-3 VALVEXPOR-LONDON LONDON 28752

Now... in yourown home, LEARN

RADIOE = VELEVISION
e wanes seceens] = [S[LLECTIROINICS
career ahead of him.” | Yalyable FREE Book shows how E.M.l.

Institutes School of Electronics can train you for today’s
wonderful opportunities

Radio, Television and Electronics provide a new and exciting fie d of opportunity for the trained
man—high pay, fuscinating work, a prosperous future—or if you prefer it—independence in your
own business. = And, if you are trained at home by E.M.I. Institutes School of Electronics, you will
be in the hands of specialists who know iust what is needed and the quickest way to get you ready for
one of the ever-growing number of fine jobs open to trained electronics-men. Whether you are a
complete beginner or an advanced student with an examination w1 mind, E.M.1. Institutes School
of Electronics has a Course exactly suited to your needs—with or without practical equipment—
from electricity and magnetistn to automation techniques.

Practical Radio
Radio & Television

AR VLU BT T TR T FREE BOOK ~ POST NOW !

i':t‘;'::t‘f;" Engineering NO P ASS'—NO FE E : Please send me a free copy of your * Guide to P :

Basic Practical and Theo- | Full detas of the Courses, Practical oS ilinElccponis

retic Courses for begin- Equipment, convenient monthly pay- ] NAME B

ners in Radio, T.V., Elec. s T i En e ey [ a3 B e R o B

tronics, etc. Depts. and much other helpful infor- ADDRESS

A.M.Brit.l.R.E. mation is given in our Guide to . ............................................. .

City & Guilds Radio Careers in Electronics. Write for B

Amateurs’ Exam. your copy today. There is no obliga-

';R.L.E.B. cCer:iﬁcate tion and the book will be sent to you [ Subiect or Exam of nterest.. B
.M.G. Certificate quite free of char

st ST ge BENDDeEDEESFREEEED N m

EM. /L INSTITUTES

SCHOOL OF ELECTRONICS

The Specialist Electronics Division of the British Institute o. Engineering Technology.

(Dept, SE/22) COLLEGE HOUSE, 29-31 WRIGHT’S LANE, KENSINGTON, LONDON, W.8.
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A TWO-FAGED GIRGUIT!

l||

-rul\\i

is a service man’s dream

And we've made it come true. Mills & Rockleys’ technical skill and eye to progress will
continually supply their clients with all the best and newest ideas on printed circuits :
and our two-faced circuit (patent applied for) is just one very good example.
Not only the component numbers but the actual circuit is printed, in colour code if
necessary, on to the upper surface of the panel, reducing circuit tracing to child’s play.
The completion of new plant in Coventry, incorporating the most
advanced techniques and up-to-date facilities—including automatic
temperature and humidity control — enables any requirement however
complex to be met efficiently and economically.

DESIGN - CONSULTATION - PROTOTYPES MASS PRODUCTION

WRITE TO:

MILLS & ROCKLEYS (PRODUGTION) LIMITED

PRINTED CIRCUITS DIVISION . SWAN LANE . COVENTRY TELEPHONE: 41327
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AMPLIFIERS

|
4

MODEL TA/5B £27.18.0
BRIEF SPECIFICATION

MODEL TA/5B. Power Output 18 watts
max. Supply voltage 12 volts D.C. Max.
current 2 amps. Quiescent Current 200 mA.
Input Sensitivity better than 1 mV. Dimen-
sions 5in. x 2%in. x 6in. deep.

MODEL TA/5M. Power supply 200-250
volts A.C. and 12 volts D.C. (All other
details as per Model TA/5B). Dimensions
5in. X 6in. X 6in. deep.

AUDIX LTD,,

Werite for Tech.

Literature

Export & T vade

Enqmrz’ex

STANSTED, ESSEX.

TRANSISTOR POWER :

@® FOR BATTERY/MAINS OPERATION
LOW CURRENT CONSUMPTION
EXCELLENT FREQUENCY RESPONSE
COMPACT AND ROBUST

TRULY PORTABLE POWER

MODEL TA/5M £33.6.0

STANSTED 3132

ﬂﬂlﬂlﬂﬂl\ J} Ereg

Elegance coupled with outstanding performance have already
earned an enviable reputation for the Chapman 305 Control Unit
(illustrated above) and 305 Power Amplifier,

Y% 8 watts per channel at 0.1%.

% Direct from Tape Head CCIR.

% Any low output magnetic P/U RIAA.
% Distortion negligible all levels.

Y% Spare power for Tuner.

% Main Amplifier only 127X 5in.

% Separate balance control.

% Elegant in black and gold.

% For shelf or cabinet mounting.

305 Control Unit !8 gns. Main Amp. 20 gns.
AM/FM Tuners available.

Full specification from your hi-fi dealer or

C. T. CHAPMAN (Reproducers) LTD.
HIGH WYCOMBE - BUCKS.
Telephone : High Wycombe 2474

Maceching FM or

Are you looking for
HIGH MECHANICAL STRENGTH at LOW COST ?

PECTRy 5 T Ny R T
;Illlﬂ.'[lfll:‘l_f/lllll/lﬂp

The illustration shows moulded TY Cabinet Backs made for
United Components Ltd. and for Pye Ltd. Their strength,
dimersiornal stability and good appearance make them vital
components of the cabinet design.

FIBRE FORM is a new material based on the combination of strong
cellulose fibre with synthetic resins. There are other reinforced
plastics, but FIBRE FORM mouldings are not only LIGHTER and
STRONGER, they are CHEAPER.

Leading manufacturers use FIBRE FORM for TV portable cabinets,
portable radios, TY cabinet backs (right up to 2lin. console model),
radiogram backs. TV tube end protectors, etc., ete.

WE CAN IMPROVE YOUR PRODUCTS AND
REDUCE YOUR COSTS

FIBRE FORM LIMITED

GARRATT MILLS, TREWINT STREET, LONDON, S.W.18
Tel.: Wimbledon 3946.

and
LOWER GORNAL, Nr. DUDLEY, WORCS,
Tel. : Sedgley 3486
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will not change the characteristics of the

GD 85 WR

C.V. (4516)

MINIATURE RUGGEDIZED REFERENGE TUBE

Specially constructed for military and commercial service where tubes
are to be subjected to severe shock and thermal extremes, this new
tube will continue to operate satisfactorily beyond the point which
is customarily associated with conventional tube structures.

-

BRIEF DATA

Nom. stabilized voltage 85V  Shock:
Striking voltage (total darkness or light) 125V max.

Current range

S g continuously
20 g short durations
750 g impact
<1000Q2 Temperature Range:-60°C to +90°c

500pA to 5:0mA
Max. Incremental resistance

For full information write to: Technical Services Dept.

ERICSSON

TUBE DIVISION

BEESTON, NOTTINGHAM.

ERICSSON TELEPHONES LTD., HEAD OFFICE, 22 LINCOLN'S INN FIELDS, LONDON, W.C.2

Originators and Sole Manufacturers of the Dekatron Cold-Cathode Scaling Tube.

EBIR—63B
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High Quality—High Out
of the very highest standard— Gfr %
| Telefunken valves est

possible performance fro DF 96 PL 81
@ and television receivers — y DK 96 PCF 80

iy | DL 96 PCC 84

recommend them with confidence. / { | / | B ECL 80 EF 80
Ask your wholesaler about //§ i
Telefunken valves or send for full £ A J b
Telefunken gvallal'nllty list to: ﬁ;x&

erunken Radios .h'(;'
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DAF 96 EY 86

Radiograms. Record Plovers

%4 LOW PRICE °

HIGH PERFORMANCE
VERSATILITY

e The TRECOSCOPE, designed around a most modern 3-inch
cathode ray tube and new type valves, meets all the
requirements lor @ high performance and versatile general
scilloscope. Its overall size is Tin. x 8}in. x 1lin. and

fully gi i

e specification, 100 comprehensive to be fully given here, is
contained in our illustrated brochure, a copy of which will
gladly be sent on receipt of S.A.E.

* NOT A SINGLE ITEM OF GOVT.SURPLUS
STOCK IS USED IN THIS INSTRUMENT

nnnnn
cion, Y amplitude, X internal or external sync. X amplifier for

amplitude, npu
ssssssssssssss 8rightness modulation

\ F o b ck suppression.
: Price E‘l 7. ‘l 7. or £220 down and 12
Guoranteed for 12 months

monthly payments o. £1.9.7
Postage and packing 10/6

Export Enquiries THE RANGE ELECTRONICS COMPANY

Welcomed. CORMORANT WORKS, LETT ROAD, LONDON, E.I5
Tetephone: MARy'and 5266
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RESSINGS

Anti Corona Tags, Battery Plugs amd
Sockets, Cavity Cap Connectors, Co-Axial
Plugs and Sockets, Contacts, Fuseholders,
Group Boards, Lampholders, Metal

Stampings, Phono Plugs and Sockets,

Plugs, Printed Circuit Connectors,
Sockets, Solder Tags, Speaker Connectors,
Switched Phono Sockets, Tag Strips,
Terminal Assemblies, Transformer Panels,

Vaive Pins, Valveholders and Cathode
Ray Tubeholders, Vibrator Sockets and
Retainers, Voltage Selectors.

ARIEL PRESSINGS LD,

NORTH STREET,
ILKESTON, DERBYSHIRE.

FHONE. LEESTON 3451 GRAMS. ARTEL, LEESTON, NOTTINEMAM.
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NEW LIMITED PURCHASE
STILL A BARGAIN!!

LEAFLET AVAILABLE

BRAND NEW AND
FULLY GUARANTEED
RADIOGRAM CHASSIS

FEATURES
% 5 Valve Superhet.
% Long-Medium-Short Waves.
¥ 3-4 Watts Output.
Y Ferrite Rod Aerial.
v Latest Type Valves.
¥ Dual Controls.
Y A.C. Mains 200-250 Volts.
v Size 12" Long, 6" High, 7” Deep.

NEW PRICE

£8-5.0

PLUS 10/- CARR./PACKING

TERMS CASH WITH ORDER
ON REQUEST

THE *“SUPEREX 55 PORTABLE
A superb home construction 4-valve
Battery Superhet Attache Case Receiver.
Twin colour rexine case size 103" x &3
x 43" with gilt firtings.
All parts available separately.
Building Cost
£7-15-0
Plus 5/- p. & p.
Send 1/6 for Circuit Diagram.

4-SPEED RECORD UNITS 2-3 OHM P.M. SPEAKERS
B.S.R UAS& Autochanger .. £7 0 0 | All suitable tor above chassis.
B.S.R. UA12 Autochanger .. £10 10 0 64 94!7'@6- ?9*6@ 8;’”:’ 150 8 ggllz
Collaro Conquest Autochanger £7 19 6 | |- : i

! x 6 @ 30/-.
All above plus 7'6 Carnage All above plus 3/6 p. & p.

SUPERIOR RADIO SUPPLIES LTD.

37, HILLSIDE STONEBRIDGE, LONDON, N.W [0. Tel SLGAR 3644

Five stars to guide you...

MIDLAND INSTRUMENT CO.

HUGHRE. MOTORS. shapt wound i2 v. } amp
apesmi 5,000 rp.m.. reversing, size 3dfla. tong.
tho dla. P, daft. werhr 20 oo, very
Aerior motot design,  or anti-radar equipment,
new  anueed 10/, post 116 Dittn ftted re-
dnation yexr aiving » fipal dArive (}in shaft) o
eithet 430 oy 180 tpm. stalte which reguired.

L8, poat 1 A,

The deck of rthe
Star " is always

¢ Five

and Motek fashion—for it has

Push Button Operation makes
ship-shape for ease of controi the

Counter gives you Jead reck-

CHAISIS. U.8, mapuracture st amauninm 124 x5 x8Hu, omplete with tny vover.
ome items have bean {] are*—35 Amph mideer ceramic B7G,
type v'holdare, complete with cans. aver 10 oniowr coded 59, resistors aisc mans
ecaramicons wnd nther ~onda,, trimmer,, <udders fixed and vartable indnetances. trane-
ormer, vjeontrol et gew anised barcam JQ/-, post 318
CELEPHONE SETS, ~onmat of two ined microph: ana which, when
wiredd up hy »dinary tw. flex, provid: parfect 2-wav commmnication. sxeellent results
%! ) mile »nge have been reported. welf-energired, no battery required set complete
new nogsed, 218, poat 1/8; suitsble twip 14/38 1 v.c. Up ta 01t lengthe at 1d. ver 1t
enpulied, poatage each 2001, ex 2d extra
OCAMERA JONTROLS TYPE 85 Fitted with the populal smali motor actuating the
repe.ting expownire timer mechaniam  with variabl settioe comtrol knob. red and
yreen indicators comulete with lamps is0 solencid tart «witch stc., In grey finish
metal casr uze 8w 4} x3in. New unused “ontained in nsual wood instrument case
traction of ariginal cost 9. pomt A7

Many other Bargains; send s ampea addressed enveloos or liste
MIDLAND iNSTRUMENT CO. MOORPOOL CIRCLE BIRMINGHAM 17
Ter AR 139

SHORT-WAVE RADIO
& THE IONOSPHERE

By T. W. BENNINGTON. Engineerin Duvision, BBC

been designed for the ab-
solute minimum of main-
tenance, From port to star-
board the superstructure has
five perfect points which
g;:eke Morek the finest of the

Details on request.
Patents Pending

MODERN TECHNIQUES

Wedmord Street London N.I9.

DHB 681y

oning, the Safety Erase But-
ton prevents errors in erasing.
the Pause Control functions
eastty and Three Speeds
adapt the machine to the
fidelity required. Keep gour
rapes on Morek Hive Star

ust 21 gns.

Tel: ARChway 3114

Long-disrance communication bv means of short waves is depend-
ent on the stare of ionosphere. which changes during the day and
at different seasons of the year This book exptains sumply the
reasons for these changes and shows how thev influence the choice
ot wavelength for signalling between different points of the
earth’s surface  Published for the * Wireless World.”

82"x 54" 138 pp. 2nd Edition 10s éd net By post Jls 4d

Obtainable at all booksellers or by post from
The Publishing Dept., tliife & Sons Limited
Dorset House, Stamtord Street, London, SE|
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AVOMETER MODEL 40

.lust purchased from the Ministry of Supply, these famous A.C./D.C. Test Meters are a

‘snip *’ for anyone requiring a First-Grade Instrument. The overall size is 74in. x é4in
x 3%in., indication being given on a 5in. Mirror Scale. Thoroughly overhauled, and complete
with heavy Leather Carrying Case, Batteries and Instruction.. Provides 40 ranges of Current.
Voltage and Resistance, as follows:

D.C. Voltage A.C. Voltage D.C. Current A.C. Current
60 mV. 6 V. 3 mA. 6 mA.
120 mV. 12 V. 6 mA 12 mA.
600 mV. 60 V. 12 mA 60 mA
l2v 120 V. 60 mA 120 mA.
6V, 240 V 120 mA. 600 mA.
12V. 480 V. 600 mA 1.2 A,
60 V. 600 V. 1.2 A, 6 A
120 V. 1200 V 6 A. 12 A
240 V. 12A
480 V. Resistance
600 V. 1,000 Ohms.
1200 V. 10,000 Ohms.
100,000 Ohms

AMERICAN RECEIVER R45/ARR7
Has 6 switched Bands covering 550

RCA AR 88 RECEIVERS. Re-con-

{Carriage etc., 25/-). for normal mains use, full

detaiis bemg

kcs.—42 mes.  Valve line up 4 of

ditioned and in perfect working order. x 6SK7 2 of 65A7, | ea, 6H6 65Q7,
*“LF'" Model, covers 75-140 kes. and COMMUNICATIONS RECEIVER R’I1ss 645, 6BA;, 6V6GT OD3/VRI50 QZ
1.2-30 mcs., ONLY £50. D’ Model, The famous Bomber Command Receiver known the worid over fo be stages of RF & 2 of IF. Controls include

covers 500 kes.-31 mcs., ONLY £55 supreme in its class. Covers § wave ranges: 18.5-7.0 mcs.,
1,500-600 kes., 500-200 kes., 200-75 kce., and is easily and slmply adapwd Gain, Pitch, Automatic Noise Limiter,
All 5 g p i

7.8-3.0 mes. “§”" Meter, RF Gain, BFO, Audio .

POWER UNITS TYPE 234: Primary tested and in perfect working order before despateh, and on ation AVC, Phasing, and Selectivity Fontrol
200/250 v. 50 cycles. Outputs of 250 v. to callers. Fitted with latest type Super Slow Motion tuning assembly. for Xtal or IF Adjustment to " Broad-
100 mA.,and 6.3 v. 4 amps. Fitted double Have had some use, but are in excellent condition. ONLY £7/19/8. Medium-Sharp >’. Output to Phones,
smoothmg For normal rack mounting ga(}tmmrgggsefOWER PAC'E OUTPUT STAGE, in bla.ck metal cage 1:10 but more than ample for Speaker.
(or bench use) having grey front panel without any xn'od]ﬂcauon With built-in Afin. P.M. Speaker £5/10/-, ot Exceedingly fine Vernier Tuning, with
size 19in. x T7in. BRAND NEW. De Luxe version with 8in. speaker £6/10/-. directly calibrated dial of tremendous
ONLY 59/6 (carriage etc., 7/6). DEDUCT 10/- IF PURCHASING RECEIVER AND POWER PACK scale lengeh. Also incorporates 24 v.
IH.R.O. MAINS POWER UNITS: TOGETHER. Send 8.A.E. for illustrated leafiet, or 1/3 for 14 page booklet Motor for driving unique pre-set
nput 115/230 v. A.C. Output 230 v. 75 which gives technical information, circuits ete., and is supplied free with Tuning Device. Power Supply required
mA., and 6.2 v. 3.5 Amps. Complete each receiver. Add carriage, 10/6 for Receiver, 5/- for Power Pack. 6 v & 250v. DC. Size 10Lin. x 73in. x

in black crackled case. ONLY 69/6
{carriage 3/6).

20in. BRAND NEW AND UNUSED.
ONLY £42/10/- (carriage e:c, 20/-).

SPRAGUE CONDENSERS. Meztal

cased, wire ends. New, .0l mfd. METERS
1,000 v., and .| mfd. 500 v. 7/6 dozen.

Special quotes for quantities. F.S.D. SIZE AND TYPE
MAINS TRANSFORMERS. Normai Fu I e T
Primaries 250-0-250 v, 80 mA. 6.3 y. | 25microampe DG et
3a,4v.4a 0-4-5v,2a, 20/-; 350-0- 50 microamps D.C 34in. Flush circular .
350 v. 80 mA, 6.3 v. 3.52a,,4v. 42, 1mA. D.C. 2in. Flush square .
0-4-5 v. 2 a., 20/—; 0-30 v. 2 a., tapped 1mA, D.C. ARl Shiclicylarge
to give I3 different voltages, 20/ 153:2‘ Bg g}:" g}“":g sxr::rlgr :
O/P. TRANSFORMER 5/, 200 mA. D.C, 2jln. Finsh circular |
(EHT TRANSFORMERS. .55 kV. E‘gampl ID)g % l;“"} ci"”“ujl"" .
Rect.) with 2 v. | a,, 79/6. 7 kV. G eEh LA o). Circuarigy
(Rece.) with 2 v.. | a.,'89/6. 2.5 kv. | 30 vcheie ™ SHin: Fluth eeutar
(Rect with 2-0-2 v. 1.l a., 2-0-2 v. 500 voits A.C. 2}in. Flush circular .

RII55 SUPER SLOW MOTION
TUNING ASSEMBLY. As used on
all Iate model |155s Easily fitted to
PRICE ‘A" sets etc. ONLY 12/6.
ROLA 6iin. P.M. SPEAKER.

. Mounted In grey crackled metal
cabinet 9 x 9 x 4%in., and with volume
control. BRAND NEW AND UN-
USED. ONLY 27/6.

MAINS ISOLATING TRANS-
FORMER. Manufactured by Vor-
texion. Fully shrouded. Will pro-
vide true |:| Ratio from nominal
230 v. Primary, Rated at |00 wartts.
BRAND NEW. ONLY 22/6 (post 2/6).
6 v. VIBRATOR PACKS. Out put

{(for VCR 97 tube etc.), 42/6
(postage 2/~ per trans.).

approx. 130 v. at 30 mA., fully filtered
and smoothed. Complete ONLY 12/6.

HETERODYNE FREQUENCY METERS
TYPE LMI4

Designed and built to United States

Navy specification, these Crystal

Controlled instruments combine all

the advantages of the well known

BC.221 Frequency Meter, plus many

additional teatures which increase

their usefulness.

*Frequency range [25-20,000 ke/s

in 2 bands.

% Accuracy better than .029 in
125.2,000 kefs. band, and betcer
;han 01% in 2,000-20,000 kefs
and

% Voltage stabilisation circuit en-
sures accuracy not affected by
power supply fluctuation.

HT supply.

s Modulation switch enables instrument to be used as a Si
Generator.

% Has corrector for WWYV,

* Supphed with removable shock protectlon mounting.

Y Size only 84in. x 8in. x 84in Weight 11}ib

% Brand New and Unused. Further details on apph:atlon

s Separate power switches allow standby filament operation without

gnal

BRAND NEW IN MAKERS' CASES ONLY £5/19/6 (carriage 10/6)

OSCILLOSCOPE UNIT

American Loran Indicator
APN4. A magnificent
piece of equipment which
is recommended for the
“‘Wireless World Tele-
vision Oscilloscope”, a
copy of which publication is
supplied with each unit, and
gives full details of neces-
sary modifications. Con-
tains S5CPl Cathode Ray
Tube and Screen, 14
valves 6SN7, 3 of 6SL7, 8 of
6H6, 1 of 65J7, 100 kcfs.
Crystal and hundreds of
condensers, resistors, etc.

Cash with order please, and

print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

HARRIS ELECTRONICS

(LONDON) LTD. _
Radio Corner, 138 Gray's Inn Road, London, W.C.1  Phone: TERMINUS 7937

Open until | p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cros:

H
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NU+LIFE
TELETUBES

OUT- PATIENTS

ALWAYS FIRST IN THE FIELD
AND STILL IN THE LEAD

A completely new factory, designed and
equipped for the sole purpose of rebuild-
ing Cathode Ray Tubes, is at your service.
Our long experience ensures first class
wotkmanship coupled with full use of all
the latest techaiques.

Each tube is rebuilt as new to

PRICES

Write today for full details to

NU-LIFE TELETUBES

STONEFIELD WAY, SOUTH RUISLIP, MIDDLESEX.

Or RING BYRON 5676

v FIRST TO BE INSPECTED BY THE R.T.R.A. AND TRADE PRESS

QUALITY — only the best will do

— the lowest compatible with
our high standards

Bulk discounts arranged

specification and guaranteed for 7 months.

REILAYS

TO SPECIFICATION
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POST OFFICE TYPE
3,000 and 600 RELAYS

Specialists in tropical and Services jungle finish,
Guaranteed to full A.I.D. and I.E.M.E. standards.
Prompt Deliveries. Prototypes within 24 hours.

Post Office approved. All relays guaranteed made in our own works
P.T.F.E. insulation now avatlable.

Manufacturers to H.M. Government Departments and leading Contractors
L. BE. SIMMONDS LIMITED, 5§ BYRON ROAD, HARROW, MIDDX.
TELEPHONE: HARROW 7797/9 TELEGRAMS: SIMRELAY HARROW

TRANSFORMERS

COILS  LARGE OR SMALL QUANTITIES

CHOKES 7rADE 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.0., M.OS., L.E.B., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

P - = _"_
-——_—_“;é"
Yo - ————— ¢ — =

For use in miniaturised equipment,

Q.C.C. TYPE MG QUARTZ CRYSTAL UNITS

are available for the frequency ranges of 9 to 20
ke/s, and 65 to 130 kc/s.

The illustration above is full size.
ask for leaflet MG.

When it’s crystals, think of Q.C.C. first!

THE QUARTZ CRYSTAL Company Ltd.

Q.C.C. Works, Welllngton Crescent, New Malden, Surrey
Telephones : MALden 0334 & 2988 Grams & Cables : Quartzco, New Malden

For full particulars, please
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RCP MULTIMETERS.
0 to 2.5, 10, 50, 250
0101,10, 100 mA., 0-1 Amps.; Resistance, 0 to 500,
100 K 1 Meg.; DeciBels, —10 to 469. 1, 000 ohms.
per volt (400 mlcmamps basgic). Inm light oak case
64 %8 x 4}in., including lid. Complete with test
leads and prods, internal battery, and instruction
?:mu;al. All BRAND NEW and tested. £5/19/6.
ost 3/-.

AC.

and D.C.
1,000, 5,000; D.C. current

volts,

AC. MICROAMMETERS. Elliott model 3700.
0-200 microamps 50 cfs, 4in. linear scale. Square

case 4§in. Rectifier moving coil Instrument.
Industrial grade. NFe. Brand new. 59/6.
Post 2/6.

ADVANCE CONSTANT VOLTAGE TRANS-

FORMERS, Input 180-260 volts 50 c/s A.C. mains.
Output 230 v. 250 watts. 10 Gns, Carr. 7/6.

SELENIUM BRIDGE RECTIFIERS. Funnel

cooled. A.C. Imput 45 v. RMB. D.C. output
30 v. 10 amps. BRAND NEW. Boxed. 45/-.
Post 3/8.

HEAVY DUTY L.T. TRANSFORMERS (Gresham).
Latest type potted, ofl filled, Pri. 230 v. 50 cfs
Bec. 0+70+75-80 v. 4 ampa. 338 51 x4} x 6¢in. high.
Wt. 19 Ib. BBAND NEW. 42/6 Carr. 5/-.

DUAL PURPOSE TRANSFORMERS (Gresham).
Pri. 230/250 v. Beos. 240-0+240 v. 1.5 amps., 5 v
12.5 amps. 5 v. 1.75 amps. Ideal for ISOLATING
TRANSFORMER, to obtain TWO 240 v.
860 watt lines. Potted oll-filled, 7 x 7§ x 10¢in.
high. Wt 50ib. BRAND NEW. £3/10/-.
Carr. 10/-.

MAINS ISOLATING TRANSFORMERS (Vortexion).
Fully-shrouded. For testing A.C./D.C. sets in
safety. 230 v. imput. Output 230 v. 100 watts.
22/6. Post 3/6.

ADMIRALTY H.T. TRANSPORMERS. Pri.
230 v. 50 ofs. Beca. 620-550-375-0-375-550-620 v.
(620 and 550 v. 200 m/amps., 878 v. 250 m/ampa.),
plus two 5 v. 3 Amp. tect.mcr windings. Total
rating 278 VA, Uprigh'. mtg. Wt. 26 lb. Made
1953. BRAND NEW.. Original boxes. 45/-.
Carr, 5/-.

WIRELESS WORLD

MARCONI CR100

Cm:!"pleuly overhauled  In perfect working order.
Later model with Notse Limiter, £25.

Carr. Eng. and Wales 30/- Bend 8.A.E. for full details.
SPARES KITS. 15 valves, op.t. conds., pots., res. drive cord, etc.

BRAND NEW. 59/6, post 4/6.
Cyldon 250 + 250pFd. split stator double spaced

z MATGH 4 transmitting variables Ceramic nsulation.

BRAND NEW, boxed, 19/8. Post 2/6.

WHEATSTONE BRIDGES. Post Office plug-type.
76/8. Post 3/6.

LOOK LIKE

1 to 10,000 ohma.

RANGE TYPE 8IZE PRICE
25 Microamp. D.C. M/C 2¢in Flush Circ. Scale ~ Rontgens ’ €9/8
25 Microamp. D.C. M/C 24in Proj. Circ. Scale " Rontgens " 59/6
50 Microamp. D.C. M/C 3fin. Fhush Cire, Scale " Tolerance ”* 79/8
50 Microamp. D.C. M/C 2§in. Flush Circ. ecaled 0-100 59/6

100 Microamp. D.C. M/C 3}in. Flush Circ. Scale 0+50/0-1,000 v, 62/6

100 Microamp. D.C. M/C 2}in. Flush Circular 4216

1 Milliamp.  D.C. M/O 3§in Flush Circular 50/-
1 Milliamps. D.C. M/C 2in. Flush 8quare. Fe/NFs. 1954 22/6

200 Miliamp. D.C. M/C 2}in. Flush Circular 10/6
1 Amnp. Thermocouple 2iin. Projecting Circular
1 Amp. Thermocouple 24in. Flush Circular 76

300 Voits AC M/I 8in. Flush Circular. Made 1955 70/6

300 Volta AC. M/I 2Hn. Flush Circular -

500 Volta AC. M/T 2{in. Flush Circular 25/-

40 Amperes D.C. M/C 2n. Flueh Circular 7/6

METAL RECTIFIERS. Full wave bridge. BRAND NEW. Balford

1mA, 8/6, 5 mA., 8/6. 8TC 2 mA., 5/8.

MINIATURE 373 IF STRIPS, For FM tumer described in * Practical
‘Wireless.” Complete with 3 of EF9), 2 of EF92 and 1 of EB91. A fresh
release enables us to offer thcse once agaln. BRAND NEW. Complete

reprint of conversion instructions and crcuit supplied free, 37/6. OR
less valves, 12/8. Post, elther 2/6.

HRO SENIOR MODELS

Complete with ALL NINE general coverage plug-in coilsets for 50 Ko/s.
to 30 Me/s. Instructlon booklet, and circuit, but less external power supply
unit. Table models, aa new condition, 21 GNS. Rack mounting, 18 GNS,
Packing and carriage 22/~ extra. Send B.A.E. for further details.

HRO POWER PACKS. 115/230 v. A.C. mains input. Tested, and in good
condition, 69/6. Post 4/-.

MONITOR TYPE 61

3Hn. C.R. Tube. A.C. mz\lnn power pnck Very modem design. Ideal
full daf

TRANSFORMER BARGAIN. Inpat  0-200/350
tapped. Ontputs 250-0-260 v. 80 mfamps. 8 v.
2 amps.; 6.3 v. 4.5 amps. Upright mtg. BRAND
NEW. Boxed. Ex-Admiralty made 1952. A fine
50 c¢/a. mains tranny for ONLY 16/8. post FREE.

INSTRUMENT TRANSFORMERS. 230 v. A.C.
oput. Outputs 0-65-130-195 v. 85 m/amps., 6.3 v.
5 amps., 6.3 v. 0.3 amps. S8hrouded. BSize 3} x 3} x
34§in, high. 15/-, post FREE.

MODULATION TRANSFORMERS. Coléina type
200 watts 807 to 807, 8/8 each. Post 1/8.

FERRANTI TYPE, for Tx 36, etc., push-pull 807's
to plate and screen modulate push-push 807°s,
Fully shrouded. Wt. 6} Ib. 17/8.

ARSSD MAINS TRANSFORMERS. Input 110-240 v,
Output 345 0~345 v. 126 mjamps., 6.4 v., 4.5 amps.,
5 v.2amps. x4§ X B}in, high. ‘'Wt.121b. Potted.
Tag ends. RCA BRAND NEW. Boxed. 20/6.
Post 3/8.

SANGAMO-
WESTON
YOLTMETERS
Sél. Dual range
0-5 and 0-100 v,
D.C. FSD | m/A.
3in. scale. Recent
. manufacture. ldeal
for schools. " Com-
plete in super qual-
ity canvas carrying
case, with test
prods and leads.
Boxed 27/6. Post 2/6.

BRAND NEW.

for to Condition as new,
£7/19/6. Carr. 18/~

COLLINS TCS TRANSMITTERS

Cover 1,5-12 Mc/s. {25-200 metree) in 3 bands. Complete with 7 valves:
3 of 12A6 Osc.: 1625 B-1ffer; 2 of 1623 PA ; 1625 Mod. VFO or crystal control,
with 4 crystal positions. C/W or R.T. Meters for plate and acrial eurrent.
BRAND NEW interually and unused, but externally store solled. £7/19/6.

Carr. 15/~
R.F. UNITS

5 switched positions..........
RF28. 50-65 Mc/s. Buper slow-motion drive.
RF27. 65-85 Mc/s. BSuper slow-motion drive..
Unboxed, but as new condition. Post 3/6.

MORSE TRAINERS

Tvo Independent. vnlve osullaforu (17ne with ph.ch control) tor one ot

A'-mospherlm. In polished cak, case, l2lx10x8m Wt. lﬁlb Com-
plete with 2 valves, leads, 2 keys, 7-way phone terminal board circuit,
and instructions, but less batteries and phones. 12/@. Carr. 7/6.
Phones, 7/ pair.

CHARLES BRITAIN (Radio) LTD.

11 UPPER SAINT MARTIN'S LANE
LONDON, W.C.2. TEMple Bar 0545

One Minute from Leicester Sq. Station (Up Cranbourne St.)
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday). Open all day Saturday

RF24. 20-30 Mc/s.
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MARCONI TF987/1 NOISE GENERATORS.
100 Kofs. to 200 Mc/s. Determines noise factor of
AM and FM receivers. Fully stabilised H.T. supply.
A.C. mains operation. Brand new and in original
boxes. £25.

HICEOCE 1-177 VALVE TESTERS. Checks
dynamic mutual conductance, shorts, emission,
gas, and noise, For UX4, UX5, UXS, 04\7.
Octal, Loctal B7G, and Acorn types. Portable
in wooden carrying case 154 x8x5}in. Wt.
13} Ib. BRAND NEW, Complete with instruc-
tion book and vnlve testing charta. For 117 v.
A.C. 10 gns. Carr. 7/6. Mltchlng auto. trans-
former for 230 v. AC., 12/6

FERRANT] TRSTMETER TYPE Q. Volts 0 to 30,
150, 600 A.C./D.C.,- with additional 0-3 v. D.
and 0-15 v. A.C. ranges; milliamps 0 to 7.5, 30, 150
and 750 D.C.; obms 0-25 K. Accuracy BSS lst
grade. 500 ohms per volt. With leads, prods,
battery, and instructions. In velvet lined 4 %7 x 8in.
case. Brand new condition, perfect working order
72/8. Post 2/8.

INSULATION TESTERS. " Record” hand
generator type. 0-50 Megohms st 500 volts
pressure.  Complete In Icather case  £7/19/6.
Post 4/-.

R1156 RECEIVERS. With Iatest type super slow
motiondrive. Ingood eondition and perfect working
order, re-aligned and air tested. Model " B"”
£7/19/6. Model *“ L " (covers trawier and shipping
bands) £12/19/8. Carr. (either) 10/6. Send 8.A.E.

for details of setsa and power units, or }/3 for
Hlustrated bookiet.

MARCONI LOOP AERIAL type 696 A small,
compact, enclosed loop. On swivel mount with
degres scale. BRAND NEW. 69/@. Post 2/6.
Ideal for R1155, ete.

MOVING COIL PHONES. Finest quallty Canadian,
with chamois ear-mufty and leather-covered -head-
band. With lead and jack plug. Nolse excluding
and supremely comfortable. 19/6. Post 2/8.

INVICTA LOUDSPEAKERS. Good quality 10in.
unit (impedance 3 ohms). In wooden cabinet
17 x 17 x6in. Complete with 50ft. lead and
jack plug. BRAND NEW. 30/8. Carr. 5/6.

HALLICRAFTER §X-24 RECEIVERS. Coverns
trom 640 kc/s. to 44 Mc/s. in 5 bands With separate
bandsprexd tuning. varinble selectivity erystal
il B.F.0., "' 8 " meter, nolse limiter, etc. For
110/230 v. AC. mains, In perfect working order
and first-class condition. £25. Carr. 10/~

UHF goemnes oos s,

working order, compiete with handbook. £29/10/-.

A.C. mains powar units for above, £5/10/-.
RESISTORS

RBSISTORS, Morgan “T ™ (} watt) and "R "
(1 watt). test types, All BRAND NEW
100 auorted 10/-. Post

AVY TY SLIDER RESISTOR-S 3 ohma
10 amp., 12/6, 1.25 ohm 20 amp., 12/6; 0.4 ohm
25 amp., 10/-. Post, any t.ype 3/6. 1 ohm
12 amp., 8/6, post 2/-.
HEAVY DUTY FIXED RESISTORS, 1 ohm
12 amp., 5/- l 61 ohm centre tapped 10 amp, §/-.
Post, elther, 2/-.
PRECISION RESISTORS. 1 Megohm, 1%,
1 watt, wire wound. Ex.U.B.A. Brand new.
10/6 per dozen.

TX-36 MODULATOR/POWER UNIT. Supplies
HT 500 v. 200 m/Amps twice, L.T. 6.5 v. 8 Amps,
and bias. Also modulator 3 6C3G, 2 807, and
3 FW4/500 Rects. In oak case 24 x 16} x18in.,
Wt. 120 }b. Circuit supplied. TREMENDOUS
BARGAIN. £4/19/8. Carr. 15/6 Eng. & Wales.
D.C./A.C. ROTARY CONVERTERS. Input 12 v.
D.C. Output 230 v. 50 ofs. A.C. at 135 watts.
Fitted with 0-300 v, A.Q. 2}n. meter and slider
resistor for voltage adjustment. In stout wooden
carrying case with ld. Perfect working order.
£0/19/8. Carr. 10/6.

Range

MULLARD 0. & R.
BRIDGES. 0.1 ohm
to 10 Megohms In
4 ranges; 10 pFd.
to 10 mFd. in
3 ranges; Calibrate,
Open Bridge, and
% ranges. For
100/260 v. A.Q
malns. Tested and
guaranteed.
87110/~ Post 8/6.
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CONSTRUCTORS' PARCEL FOR
TRANSISTOR POCKET RADIO

Size 54 x 3} x 1}in,

SPECIAL PRICE

55 /. P.P. 2/6

Component lists
supplied.

% Attractive moulded cabinet (blue, red or cream) with gold. 12/6,
< J.B. 208 and 176 pf screened tuning gang. 10/6.

% 3 ohm miniature 2}in, Speaker to fit. 21/6.

% 20:1 output Transformer to match Speaker. 10/~

*x 5 transistor printed circuit board. 5/6.

% Circuit of 5 transistor radio. -

THE IDEAL BASIS FOR A POCKET TRANSISTOR RADIO

THE TELETRON ‘' TRANSIDYNE”

% 6 EDISWAN TRANSISTORS
Y TCC printed circuit.

Y 120 mW output push-pull.
y¢ Med. and long waves.

“% Components identified.

% Long-life batteries.

% EASY TO BUILD.

% 24in. high flux Speaker.

Size 6} x 3% x {}in.
Weight 20 ozs.

All components for construction including cabinet, printed
circuit, etc., can be supplied for

£11.19.6

All parts sold separately,
SEND 9d. FORCIRCUIT, PLANS AND PRICES

P.P. 2/6.

THE
COMBINED

"TRANSISTOR-8"
CAR-RADIO/PORTABLE

PUSH-PULL SUPERHET
Now in its third year!

% Medium and long wave tuning. = .
[}

set of ¢

ts includ-

% All Ediswan transistors.
% Internal Ferrite aerial.

ing cabinet, speaker, etc.

[-]

% 250 mW output push-pull.

% 7 x 4in. high flux Speaker.

% Ready drilled paxolin chassis.
% Transistor holders supplied.

£11.10.0 rr.2e

All parts sold separately.

Car Radio Conversion 8/-.

% Point to point layout diagrams.
% Economical and highly sensitive.
% Size 9 x 7 x 4in.; weight 4 Ib.

AVC 4/3.

325mW version, £13/10/-. P.P. 2/6.

SPECIAL 2-watt PERMANENT POWER STAGE FOR CAR OR CARAVAN USE, etc. including Speaker, £3/5/~ P.P, 1/6.

% Medium and Long Wave tuning.

“ 6 Selected Transistors.

% Easy to follow Printed Circuit.

Y 100 mW output on new push-pull.

Y Internal Ferrite Aerlal.

% 30 ohms 2in. Speaker.

Y Comprehensive Instruction Booklet.

Y Low consumption on 9-volt battery.

% Actractive Plastic Cabinet with gold (red, blue
and white colours).

% Easy to Build.

SIX TRANSISTOR POCKET SUPERHET

This set is recommended as an ideal Portable
Highly sensitive, selective, containing the latest
features giving simplicity in construction with

amazing results.
All items supplied special inclusive price of

£9.19. 6 rr.2s

ALL COMPONENTS SOLD SEPARATELY-
SEND FOR FREE LIST. Instruction Book, 5/6.

4 - WATT TRANSISTOR POWER AMPLIFIER

Requires less room that a 1{-watt
valve amplifier!
% Crystal pick-up input.
% 12-volt operation {mains or
battery).
% Pre-cut chassis.
% Layout diagram and circuit.
% Uses XBIO5 and VIS/IOP
transistors.
Suitable 7 x 4in.
Speaker, 20/-.
Collaro Conquest 4-speed Auto-
changer, £7/19/6. P.P. 4/6.
Garrard 4-speed single player,
£6/|9/6 P.P. 3/6.
4-speed Auto-changer,

Complete set of components
£5 .7 .6 rr.as

Built and tested, £6/2/6.P.P. 2/6.

Suitable Mains Kit

22/6 rer. -

Built and tested, 30/-. P.P. 2/-.

high flux

S.R.
£6/l9/6 P.P. 4/

FREE CIRCUIT DIAGRAMS AND LISTS ON REQUEST.

¢« THE MAJOR-2"
2-transistor Portable Radio

. . gﬁ" .48
% No aerial or earth. ‘gs'- s k.

Y Variable tuning over medium &
waveband.

% Internal Ferrite aerial.

Y Drilled and mounted chassis.
Y Four-stage reflex circuit.

Y Highly efficient,

+ Economical (14 mA. consumption).

Size 44 x 3 x l}in.
% May be assembled within an hour. Weight less than 4 oz.

+% Complete layout diagrams.

We can supply all items including 2 EDISWAN
TRANSISTORS, case and personal earphone for... 72,6
All parts sold separately., post free

Circuit, layout diagrams and shopping list free.

NEW! The ‘‘ Major-3.” A three transistor version of the above
with volume control fitted. Fantastic output! 90/- post free.

HENRY’S RADIO LTD,

W/WM

5, HARROW ROAD, PADDINGTON, W.2
(Opposite Edgware Road Tube Station) PAD 1008 /9
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I. PIRAN|I CONTROL UNIT
Includes:

% 6in.|| mA movement meter with mirrored
scale.

% Fully set Wheatstone Bridge.

Y% Complete in best quality case.

% Built-in galvo-shunt.

ONLY £5/'|9/6 P.P. 5-

Including Circuit diagram.

ADMIRALTY TEST SET TYPE 229. 600 Mc/s
Brand new, in cases. £5/10/-. P.P. 7/6.

EVERSHED VIGNOLES WEE MEGGER
500 volt 50 Meg. BRAND NEW sealed in cartons
with leather case and handbook.

£1 2/1 0/- P.P. 2/6

100-volt type used but in new condition.
leather case. £6 Post
free

RADAR UNIT TYPE 1683
Complete with the following valves:
C40; 832A:; 0829B; 2—5R4G; 3-—6ACT7;
6Y6GTO; 931A photo multlpller W|th associated
network Also 2-blower motors. Input 30-115

With

volt 400 to 2,600 cfs. c¢d 26 v. d.c. BRAND NEW
and boxed. £6/1 0/_ :::;s:

RCA 64-inch P.M. SPEAKER in Cabinet.
With vol. controf and 600 ohm Line Trans.

27/6 p.p. 26

RF UNITS TYPE 25 Switched
Tuning 30 to 40 Mc/s. Includes 10 E
3 SP61’s. Carriage 2/6 /
TYPE 26: Variable tuning, 50 to 25/_
65 Mc/s. Including 2 EF54’s and

| EC52. Carriage 2/6

(Circuits in stock for both types 9d. each.)

STROBE UNIT

Complete with: 6—EF50 5—EA50 SPél. Relays,
atc, . P.P.
2/6
159 UNIT
Cvé6, VR65, Relay

Containing EAS50, VR9!,
Coils, etc., 12/6. P.P. 2/-.

PACKARD BELL PRE-AMP,
Complete with screened case with 6SL7GT;
28D7; relay; leads, jack plugs; handbook, etc.
Sealed In carton.

ONLY 12/

SCR522 TRANSMITTER/RECEIVER
All complete in new condition less valves.
5/= P.P. 5/-

RADIO AND TV VALVES ETC.

OVER 400 DIFFERENT TYPES IN STOCK:
SEND FOR NEW FREE LIST.

QUARTZ CRYSTALS
A large range of frequencles in stock from 100
Kefs. upwards. Fundamentals: 54th and 72nd
harmonics, ete. Send for NEW free complete list.

2, PIRANI DIFFERENTIAL LEAK
DETECTOR
Includes:

Y% 2-arm Wheatstone Bridge.

% Masses of high quality
controls.

Y Best quality wood case.

Y Galvo-shunt.

¥ Circuit diagram.

ONLY 59/6 P.P. 5/-

switches and
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3. PYE SCALAMP GALYANOMETER
Includes:

% Pye Scalamp Galvo type 2000.

% Mains or battery operation.

% Sensitivity (typical) 33.5 mm/zA.
0.670 mm/uV.

ONLY £12/10/- P.P. 5/-

PYE 45 Mc/s STRIP TYPE 3583
Complete with 12 valves, 10—EF50; EB34;
L B. \ Carriage

39/6 5/6

«372" MINIATURE IF
STRIP 9-72 Mc/s

The ideal FE.M,
conversion unit as
described in
“PW." Aprilf
May, 1957. Com-
plete with 6 valves,
three EF9!’s, two
EF92’s and one
EB9I.1.1.F.T's, etc., in absolutely new condition.
With circuit and conversion data.

12/6 (tess valves) 37/6 (with valves)

Postage  and Packing 2/6 (either type).
FM AT ITS CHEAPEST!

ROTARY CONVERTER
24 v. D.C. to 230 v. A.C. 50 cycles.
Brand new and unused.

£5/10/-

426 CONTROL UNIT .
Includes : 4—EF50; 2—SPé); EB34; multibank
switches; pots; transformer, etc.

ony 30/~ Pp.3-

A‘A SR,
L A A e & o e e o o o o o o o o g

100 watts.

Carr
7/6

) Red/Yellow 1.5 t0 8 Mc/s R.F.or IF etc. 15/- ea.

) Data sheets available on all types.

JLARGEST RANGE OF TRANSISTORS AND
,COMPONENTS FOR THE HOME CON-
STRUCTOR IN THE COUNTRY.
FOR NEW FREE LISTS.

PO O OOV OV IV OV IV IVIOUN
A A e o o o g

SEND

¢

S TRANSISTORS :—
4’ {Junction Type PNP) b
CEdiswan XAI04 6 Mcfs osc/mixer, <
1’ e tee oo sssasassassoneis 18/- ea (’

YEdiswan XA103 4 Mc/s RFand IF amp. 15/~ ea. 4
{ {

)Ediswan XBI04 Audio Output, etc.... 10/ ea.
"Matched pair XBl04 for up to 250 1’
"C mwW audl;:c;:gzultz.ﬁ..l. ...... I ........ - pr.ﬂ
{ Continental c/s osc/mixer, 4

.............................. ea.)

::Contmenul OC45 € Hejs iF and RF :,
................................... ea,

"Contmh_entlall OC72 up to 350mW 20 ‘:
push-pull ocoovviininiiniiniiirinennnnan - ea.

:’vle;;lgll:rll(gt pf:wleor transistors: 176 :,
volt 10 watts... ea.

) vI5/20P; I5 vole 10 watts... 39/- ea.@
{ [
|

volt 10 watts... - ea.

"V30I20P 30 volt 10 watts... 54/- ea. )
QV30/30P; 30 volt 10 wates 57/- oa. @

)V15/201P; I5 volt 2 watts 25/~ ea.)
€v30/201P; 30 volt 2 watts... 35/9 ea.§
€ Red spot 800 kc/s Audio amp. 7/6 ea.{
¢ White spot 2 to 5 Mc/s RF, ete. 12/6 ea. "
‘)GreenlYellow Audio Amphf‘er 7/6 ea.)

)
j )
p 4
) )
p )

PO-P PPN

e o a0 o o o o o o g

WAVE-GUIDE WATTMETER
Type W8921 10 cm. Complete |n transit case.

BRAND NEW £5/10/- 5

POV VO VOO OOOOY VUV VN

‘VHF TRANS/RECEIVER Type TRI920,
§100 to 120 Mcjs. IF frequency 9.72 Mc/s:§
{ Bandwidth 40 Kc/s, 4 channel crystal control-§
"Ied VHF airborne trans/rec. Complete Wlth‘
’ZI valves, gransmitting crystal and 24-v.

1,rorary unit, all contained in metal case. In‘
{new condition with full circuit d!agram
P Circuits sold separately,

) 1/9 post free. £8/1 9/6 I0[6

PPN
e o a o o ol

POV O VOOV OOV OOV UV
LA A e o 4 o o o o o a. e o o o 4

)VHF 10-CHANNEL TRANS/REC Type )

£
€ 1986. Frequency range 124.5/156 Mcjs. IF)
)
€frequency 9.72 ‘Mc/s; Bandwidth 23 Kcs "
" With  Less [
) Sub-units Type valves valves P P "
1’TRANSMITTER 8l 75— 25/- )
CRECEIVER  ...I14 276 716 2/61,
QIF Amplifier .. 476 37)6  12/6 2/61
924 v. Rotary unit 3 15}~ — 2/6Q
" 10-way Control )
€ unit ..... ..382 - — 94.
"All the a re in absolute new condition. ¢
DFull circuits available, 1/9 post free. "
AP AAANAAAAAAAAAAAAA
CRYSTAL CALIBRATOR For No. 19 Set

10 Kc{s, 100 Kcfs; | Mefs; spot frequencies;
Crysta controlled oscillators; includes 5—
12SC7 valves, neon modulator handbook, etc.

BRAND NEW £4/1 9/6 Post

free

MIXER UNIT TYPE 79
Frequency range 172 to 190 Mc/s. Comprising:
VCRI39A Cath. ray tubes; 7—EF50; EF55; 4—
EAS0; 2—EBS1 ; 5U4; VU120 and EC52. Standard
main input 200 250 volts 50 c/s. ldeal Scope Basis.

o/ Carnage
WALKIEITALKIE TYPE 38
MITTER/RECEIVER

Complete with 5 valves. In new condition.
These Sets are sold without Guarantee, but are

TRANS-'

serviceable. 2 BARS

. 2/6
Hjphones 7/6 pair. Junction Box 2/6. Throat
Mike 4/6. Canvas Bag 4/-. Aerial Rod 2/6.

TRANSMITTER/
RECEIVER,
Army Type |7 Mk. 1]
Complete with Valves, High
Resistance Headphones, |

Handmike and instruction =

Book and circuit. Frequency % =
Range 440 to 6! Mcfs.
Range approximately
3 to 8 miles. Power
requirements: Stand-
ard l20 v. H.T. and

2v
Ideal for Civil Defence and com-

munications. BRAND NEW 45/' 5I
44-61 Mcfs. Calibrated Wavemeter for same,
0/- extra.

SYNCHRONIZER UNIT
Includes: 3—6L6M; 12—6AC7; 65Q7; 5—717A;
6—6SN7GT; 6H6; slow motion drive, blower

motor, transformer, ete. £4/1 9/6 5/

HENRY’S RADIO LTD.

(DEPT, W/ NIMY)

5, HARROW ROAD, PADDINGTON, W.2

AT JUNCTION OF EDGWARE ROAD
§ umnomnow ROAD) Pm 1008/9
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L 807AMER ... 6/6
Brand new, indi day

vidually checked
and

LVES :2

PM4DX

guaranteed

] z;.

. 8-

. 8-

NRISA 3/-
NT37(4033A

4-

NT62A 4~

oD3 Lk

OZ4 5/-

OZ4A 5/

Pél . 2/6

PENA45 8-

PEN46 5/9

PENI41 ... 4f-

PEN220A ... 3/~

PENI340 ... 6/

PENDDI360 9[6

U.K. orders below 10/-, P. & P. I/-; over 10/-, 1/6; orders over ﬂ P. & P, free.

8i3
815 .iiee
833A ...

843
872A

954

956 ...
1625 ..
1626 ...

1629 ...
7193 ..
VAT 5! e
80I10AR ...... 22/6
8020 .. .

9001

SXOEY orrdons

Overseas postage extra at cost.

BRAND NSV ORIGINAL SPARE PARTS
FOR AR8B8 RECEIVERS.
Pleage see advertisement December issue.

Complate set of strong aerial rods (Ameri-
can). Serew-in type MP49, 50, 51, 52, 53,
total length 15fc. 10in., top dlameter 06l5|n.,
bottom diameter 0.185in, together with
matched aerial base. MP37 with ceramic
insulator, ideal for car or roof Insulation,
£2/10/-, post free.

HRO Mains. 150/230 v. Power supply unit
complete with valve, checked, £3. Post free.
High Resistance Headphones. 4,000 ohms.
Brand nﬁw, ex W.D., boxed. 10/6 per pair.
Low Reshtance Headphones, brand new,
typ;PC'II.R §/-; Balanced Armature, 7/6.
P. 5

Modulation Transformers (U.S.A. Coliins),
primary imp. 6,000 ohms. C.T., secondary
60000hmt.20W 9/6 each, post free.
Microphone Transformers. Balanced input
30 or 250 ohms. U.S.A. manufacture. 7/6.
P. & P. 1/6.

Comple(e installation ILS. Cons:sung of
transmitser, receiver, control unit, aerial,
plugs, etc., CIIIIO/—. Post Free.

Avominors in leather case, with Ieads, fully
tested, £5/80/—. Packing and carriage 2/6.
SIJMCenmlc Yalveholders 3/- each. P. &
P. !

Marconi Signal Generator. TF144G 85 kefs.,
25 Mcfs. Made up to new standard. £70,
delivered free.
Telephone Handset.
New, 10/-. P. & P. 1/-.
American Aerial Tuning Unit type BC
729B from BC 610 TX covering 2 Mcfs.-8 Mc/s.
New £5. Post free.

Rotary Convertor Unit. Input 11.5-12.5 v.
D.C. Output 300 v. 200 mA. D.C. 30/, postage
and packing [5/-.
Transceivers Type 68T.

Standard G.P.O. type.

3-5 Mc/s. together

with aerial rods, microphones, H.R. head-
phones. Key in full working orrer. £6/15/-.
P. & P. 5/-.

Signal Generator Type TS.I4/AP. 3,200-
3,370 Mc/s. Fully guaranteed, £85.

Output Power Metre, Type TSII8

RF. Frequency 20-750 Mcfs. Power 5-500 w.
Full working—with manual, £45.

P. G. RADIO LTD.

170, GOLDHAWK RD.,
W.12 SHEpherds Bush 4946

RCA MASTER OSCILLATOR (V.F.O.) with
stability of 0.0007%. Frequency range 2-20 Mc/s.
with built-in constant frequency tone generator.
Regulated A.C. power supply [15/230 v. and
fitted with plate and volt meters. Valves
line up: Electron coupled oscillation 3Q5{2 b
Buffer ampllfer—807 tone generator—6AB7(l ),
6F6(1), regulated power supply 5U4(2),
6Y6(5), 1852(1), VRlSO{BO(Z) Brand new
complete in grey crackle steel cabinet size
67in. x 22in. x |74in.  Fitted with full-length
door at rear with standard 19in. panels. Can
be used as complete TX with existing 807
output. The bottom half of the cabinet with 3
blank panels being empty ready for installation
of complete RF modulator and power unit, thus
making a complete totally enclosed compact
TX. Circuit diagrams and working instructions
supplied. Price complete with valves £27/10/-
each. Supplies strictly limited.

Mains Power Supply Unit for No. 19 wire-
less set. Made by RCA of Canada. 115 wv.
A. Brand new, £15. P. & P. £1.

Johnsons Transmrtting
densors. g 2,000 v., 17/6. SO0pF.
3,500 v., 12/6 oth brand new. P. & P. 2/-.
Projection Lamps, Osram. 250 v. 500 w.
meas, of giass bulb dia, 24in., length 4in., 7/6.
P. & P. 2/-.

Vacuum Condenser. 32000V 501 pF., 25/-,

Variable Con-

PERSONAL

CALLERS

WELCOME

Post free.

DESIGNED FOR CONSTRUCTING BAND 1 & BAND i1l T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS

TELEVISION AERIAL COMPONENTS ' ['"ﬁ,

Selecting at random from our new multi-page catalogue :

v Band il Folded Dipoles (As illustrated)
% Reflector and director rod holders
% Masthead Fittings for 3’,

and 2" Masts.

Marlborough,

Y Mast Coupling units for 2" Masts. 5
% Insulators, Both Rubber and Plastic

14 % Alloy Tubing for Elements, Cross |
boom and masting.
Send I[- P.O. for the revised, fully lllustrated catalogue to:

URINGEVISION LTD., Wilts.

P

(As illustrated) L ]

Phone : 657/8 L\‘

v v
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Seeand Hear all the latest

STEREQO & Hi-Fi

IN LONDON'S FINEST e o—

DEMONSTRATION
STUDIO

42 TOTTENHAM COURT ROAD, W.I

The most satisfactory way of choosing your hi-fi equipment,
or adding to it, is to listen to, compare and judge a fully com-
prehensive range of leading makes and types. Our Studio
provides unique facilities for doing so and our specialist staff
will be pleased to assist you with their up-to-the-minute
knowledge of high fidelity technicalities. If unable to call,
\vrigf us, Our Technical and Mail Order Depts. are at your
service.

—d

TRANSCRIPTION TURNTABLES. COLLARO, GARRARD,
LENCO, CONNOISSEUR.

TAPE RECORDERS. GRUNDIG, ELIZABETHAN, BRENELL,
TRUVOX, SOUND, VORTEXION, FERROGRAPH,
HARTING, ELON, REFLECTOGRAPH, SIMON, STELLA,
STUZZI, TANDBERG, TELEFUNKEN, WALTER.

CABINETS. Wide selection including the NEW G-PLAN, CAP-
RIOL and NORDYK Contemporary Cabinets.

AMPLIFIERS, QUAD, ROGERS, LEAK, RCA, JASON, LINEAR,
PAMPHONIC, DULCI, W/B, AVANTIC, ARMSTRONG, etc.

SPEAKERS, WHARFEDALE, GOODMANS, LOWTHER,
G.E.C., LORENZ, PHILLIPS, TANNOY, etc.

PICKUPS. COLLARO, GARRARD, CONNOISSEUR, LEAK,
B/J, ORTOFON, GOLDRING, etc.

HIRE PuRcHAsE. Deposit and yvvvvvvvvvvvvvvvvvvvvvvwvvvvvvvvvvvvv
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monthly terms to suit you. Call or ) = - ]
write stating requirements. > . TAPE RECORDER SNIP!
: THE LOWEST-PRICED TAPE
> RECORDER EVER OFFERED
3 Limited number, brand new in maker"s cartons.
> 2-spd., 3% and 7%, twin track, using a 5in. speaker. =
> 60 min. playing time at 3%; 30 min. at 74. Inputs for =
mike and tuner, Smart duotone blue/grey carrying
1 4 case., Dimensions; 12} x 9} x 73in. Weight: approx. =
> 16} Ib. TODAY’S VALUE £35. =
[3 LAdSKY'ts SPRIICE including 6in. Spool of Tupe =
and empty Spool,
: Carr. and Insurance 12/6, 19 GNS. =
3 CRYSTAL HAND MICROPHONE, 19s 6d. extra. :
[3 SPECIAL OFFER for this Recorder. A 2-station =
COMBINED AM/FM TUNER, » ¥ Ao RADIO JACK supplied at 30/~ extra. =
CONTROL UNIT AND AUDIO &AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA:
PRE-AMPLIFIER 7-VALVE AM/FM SPECIAL OFFER =
(self-powered) RADIOGRAM CHASSIS =
Mdl. H11 by famo nufact . Note
these star feya,tu‘:-':;; HSpImanisachurer: © Famous make, for 200-260 v. A.C. Output =
R ou i TSN S HOR, rofy- C E'gggcsr,'edrzéﬁsi oﬁ?gs,spﬁﬂ{ﬁl(‘iso? =
' EL84, EZ80, EM81. Magic eye tuning in-
* High Fidelity Audio Pre-Amplifier dicator. Covers medium, long and FM bands, =
% Independent Bass and Treble Controls Length 12in., height 7%in., front to back , =
* Plcktup Mf s c?}gg ge% 4l Svwikeh l%%(llnu.estlelted number only. Brochure on =
positions for an g
% Tape Record and Replay facilities LIIS‘XE]E‘)‘?% %%‘?é‘%s £17 N 19 i 6 e 2 ¥, g
% For use with any Hi-Fi Amplifier C a1 12/6,
% Magic Eye Tuning Indicator arr. and Insurance, 12/6. TRUVOX TAPE DECK =

For A.C. 200-250 v. 7 B.V.A. glass miniature
valves, ECC86, ECH81, EBF89, two EF86,
EM81, EZ81, and two matched Diodes.
Glass'dial, 11%in. X 5in., fine readings and
‘LOG"* scale. Dimensions: length 12in.,
depth 9in. from dial front, 10in. including
knobs and spindles, height 7iin,

LISTED AT £29/3/10.

wskrs 20 GNS.

PRICE
Carr. and Ins. 12/6.

Available on H.P. terms to suit you.
Full detafls post free on request.

SEE OVERLEAF FOR MORE NEWS FROM LASKY'S RADIO

Available on H.P. terms to suit yon.

1200ft. (7in.) 21/-
SPECIAL 850ft. (53in.) 16/6
TAPE OFFER Gevaert L.P. Plastic.

1700ft. (7in.) 35/-

850ft. (6in.) 18/6

210ft. (3in.) 6/6
Post: 1 spool, 1/6.

Orders over 60/- post
free.

Famous make, P.V.C.
base on latest type
plastic spools. Brand
new, perfect, boxed
and guaranteed,

Mark III. New and unused, in makor's=
Limited number, fully guaran-
2-spd., 3% and 74, 3 shaded pole
B.T.H. Motors. Simple drop-in tape
loading (no threading); takes standard
7in. spools. Twin track, high impedance
heads, attainable response  50-10,000 =
c.ps. with suitable amplifler. ]
button controls.  Size: 14}in. x 12%in.
LIST 22 GNS.
LASKY'S PRICE £14 . 19 . 6
Carr. & Insurance 12/6.
Full instruction hooklet with curcult dia-
grams for amplifiers with each deck.

A
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BARGAINS IN 4-SPEED
MIXER AUTO - CHANGERS

o

Collaro RC.456. Incorporating
auto and manual control. Com-
plete with Studio crystal p.u. and
sapphire stylus. LIST £13/17/-.

LASKY'S PRICE £7 19 6

Post 3/6.

B.S.R. 4-spd. mixer Auto-
Changer type UAS8, manual and
a}\;lto-control complete with latest

‘ful-" pick-
up. Carr. & Pkémf’;/- £6.19.6

Garrard 120, Mk, II, £9/19/6.
Garrard 121, Mk, II, £10/l9/6.

COLLARO iy
4-SPEED ;
L

SINGLE
PLAYER
Model
4/ 586 4
with
Studlo
T or O}
p.u.

£6.9.6
Post 3/6

Garrard 4SPH Single Player,

£7/19/6. Post free.

COLLARO ‘‘JUNIOR’® 4-spd.
motor and pick-up complete with
cartridge and styli.

MOTOR only, 59/6 post free.
PICK-UP only, 29/6 post free.
SPECIAL OFFER

Post

Motor and Pick- 75 /_ s

up together,
GARRARD Auto-Changers,
Transcription Motors, Pick-Ups,

all latest modeis in stock.

CARRYING CASES
Large range of cases for single
record players, auto-changers
and tape decks, at bargain prices.

all or send for list.

3-3 AMPLIFIER
Built to Mullard’s exact specifica-
tion, with 3 Mullard valves EL84,
EF86, EZ81, complete with front

£8.8.0

anel.
ost, free.

WIRELESS WORLD

)vvvvvvvvvvvvvvvvv b 4 0444440400 A

ANj/20,
amateur or service engineer.
A.C. ranges.

covered case, 3% X 3% X 1%in.
LIST 9 GNS.

SPECIAL OFFERS OF
MULTI-TEST METERS

Pocket size Microtester.
An 18-range multi-test meter for

ohms per volt A.C. and D.C.
accurate linear scales for the lower
In black leatherette-

LASKY’S PRICE
Post 3/6. Leads 3/9 extra.

5,000
with

deep.

£5.19.6

Ohms (on

Available on

easy terms. Decibels...0,

»
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SPECIAL OFFER

HIGH FIDELITY TAPE
RECORDER HEADS

Leading make, new and unused

upper or lower track RECORD/
PLAYBACK, high impedance.
Double wound and will repro-
duce up to 12,000 c.p.s. at 7%
ip.s. Azimuth ad]ustments Out-
put 5 millivolts at 1 Ke. at 7%
i.p.s. ERASE, low impedance

LIST £4 PAIR
LASKY'S PRICE
Per pair 39/6 Post 1/3.

Please specify upper or lower
track.

MULLARD 510
AMPLIFIER KIT

All specified components and
your choice of transformers and
chokes by Partridge, Haddon,
W B, Ellison or Gilson.

: MgLiETEt KliI‘ of parts and
printed circuit as low as
Details on request. £9.9.0
Printed Circuit separately 22/6.
Also available built ready for use.
Prége according to transformers
us

AN/27.
range Test Meter.
volt A.C. and D.C. In black leatherette-
covered wood case,
deep, with carrying handle and amnple
room for small tools as well as leads.

"Lasky'sprice £11.19.6

Post 5/-.
& Voits (D.C. & A.C.) 0-2.5-10-100-250-500-
0.

Milliamps D.0C. 0-500 Amperes D.C. 0-1-5.

+34.
(ODB=6mW into 500 ohms).
POVVV VYV VVVVVIVVVVVVVVVVVVYIX|

Accurate, highly sensitive 27-
5,000 ohms per

73 x 9% x 3fin.

LIST 15 GNS.

Leads 7/6 extra.

internal Dbatteries).
0-2,500-25,000-260,000-2,500,000.

+20, --28,

‘** LINEAR '* TAPE DECK
AMPLIFIER. Type LT45. A
complete unit (power pack and
oscillator incorporated) snitable

ggrt SOEMO t’l‘ruvox Brenell,
ote. ane, et
Yot WSt 12 Gns,

¢ LINEAR ** *“ DIATONIC.’’
High fidelity 10-14-watt ultra
linear Amplifier with integral
re-amp, and tone controls.

ost & Pkg, 5/-. 12 Gns

“LINEAR'' ‘*‘CONCHORD,""
A high fidelity 30-watt amplifier
incorporating pre-amplifier and

tone controls.
Post & Pkg. 7/6. 15 Gns.

ALL TYPES OF GHASSIS

We hold the largest selection of
leading makes including all
models ARMSTRONG, EM-
PRESS, DULCI, ete.
A.M. chassis, L. M.S. from 7 Gns.
A.M./F.M. chassis from 14 Gns.
AM./F.M. STEREO from Ve
ns.

MOVING COIL

P.M. SPEAKERS
2’111. 17/6, 3in, and 8}in.
5in, 14/6. 6%in. 17/6. 8in.
101n, 29/6. 12in. 2
8tin. with transformer......

7 X 4in. El.ll})txcal . 19/6
10x 7in. Elliptical .. 32/6
8 x 5in. Eliptical 25/-

10 x 23in. Rectangul'air
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SPECIALOFFERS OF TURRETTUNERS

By Cyldon and other well-known makers. New and unused fn
maker's cartons. List price 7 gns. A few examples:—
P.10.L. (series heaters), I.F. 9-14 mc/s. 59/6.
P.16.H. (series heaters), I.F. 16-19 mo/s. 99/6.
E.10.L. (parallel heaters). I'Fi; 9-164 mefs. £5/19/6.

ost 3/6.
All other types in stock. List on request,

TAPE DECK OFFERS
COLLARO TAPE TRANS-
CRIPTOR, Mk. I, fitted with
glgltallﬂcouf%gr'r £2Iéim1t:ed quan-
ity o
LASKY's PrICE 15 Gns.
COLLARO Mk, IV £17/19/6.

Carr. & Ins. 21/-.

TAPE RECORDER AMPLI-
FIER for use with Collaro Tape,
Deck, Manufacturer’s surplus
complete V\lz_ith 4 valves and
power supplies.
Post 36, £1.19.6
COLLARO 4-spd. Transcrip-
tion Turntables, 4T200/PX
with Studio trans, p.u.
?‘ewkand uIr,luied LIST £19/10/-
asky’s Price
Carr, paid. £16.19.6
MICROPHONE BARGAINS
ACOS MIC 39-1, Crystal Stick
Microphone for use as a hand,
desk stand or floor stand unit
for high quality
recordin g,
broadcasting
and public
address

LIST
£5/5/-.
LASKY'S

PRICE

Less
Stand

39/6
With Stand 49/6.

Post_1/6.
ACOS type 33/1, Crystal hand or

table Mlcrophone. Incorporates
specially designed acoustic filter.
Flat response 30-7,000 c.p.s.
Onni-directional, _ Suitable for
tape recording public address,etc.
Afttractive dark brown plastic
case. Brand new in maker’s

PASRY s “PRIGE "

Post_1/6. 29/ 6
COLLARO high fidelity super
sensitive crystal Miniature Hand
Microphone. Sensitivity at
1,000 c.p.s. 1.8 millivolts/u.b.
c.p.s.

35/-

PICK-UP CARTRIDGES
BELOW HALF PRICE!
Your choice of ACOS HGP.59,
GARRARD GC2, B.S.R. “ful-fi"”
TC8, COLLARO Studio O or T,
turnover crystal p.u. Cartridges,
complete with L.P. and standard
styli, All hsted at £2/1/7.

LASKY'S
Post 1/-
ACOS GP43 t.o. crystal cart-
ridge complete with L.P. and
standard EliviE s Aoono cocerto 15/-
GARRARD GCE4 ceramic cart-
ridge complete with styli 19/6
GARRARD TOM2 magnetic
cartridge.  LIST 57/-.
Laskys Price 25/-

GARRARD turnover head she

MPM1 4/6. MPM2, 5/6 ea.

All Makes of RECORDING TAPE
in stock. Standard, L.P. and
double I1:lxaty Write for our special
Tape Lis Al mail orders
promptly despatched post free,
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YOU CAN BUILD THIS
6 TRANSISTOR

LASKY’'S TRANSISTOR
AUDIO AMPLIFIER
MK. 11 (200/250 milliwatts)

Size 53 x2x13n., weight 43 oz.

excluding battery. Operates
from 6 v. battery. Output imp.,
3 ohms.

COMPLETE KIT
including 4 transistors, all brand
new components, latest T.C.C.
miniature condensers, Printed
Circuit and full instructions,

Post 3/6 79 /6

With two OC72............... 9
Full data and circuit diagram

LASKY’S TRANSISTOR
SUPERHET TUNER

For construction on Printed
Circuit, size 8%in.x3%n. Uses
3 RB.T. transistors, 1 german-
ium diode, 8 LF, transformers,
Ferrite rod aerial.  Operates
from 6 v. battery and 1.5 v.

cell.
£5.12.6

CAN BE
Post 3/6. Full details on request,

5/-
1/-

BUILT FOR

LASKY’S F.M. TUNER

PRINTED CIRCUIT VERSION OF
G.E.C. 912 “F.mM. PLUS”’ TUNER
FOR HOME CONSTRUCTION

Uses 5 wvalves, 2 germanium
diodes and brand new T.C.C. con-
densers. The PRINTED CIR-
CUIT ensures that the I.F. and
R.F, amplifiers are extremely
stable at maximum gain and
results are consistent on all tuners

CAN BE BUILT FOR
tncluding val:

daclting v £71.19.6
G.E.C. FM TUNER BOOK plus our full

data and Shopping List, 2/8 post free.
All parts available separately,

ALIGNMENT S8ERVICE available.

LASKY’S PORTABLE
GRAM AMPLIFIER KIT

2 watts, Note small dimensions,
approx. 61in. X 33in,, max. height
5in, Uses EL84 output and 6X4
rectifier.
COMPLETE KIT, including
vtalves, pﬁiltedschcllait, full in-
structions, less Speaker.

Carr. 2/6. 49/ 6

7in. x 4in. ““ Elac" Elliptical
Speaker, if required, 14/6 extra.

VVVVVVVVVVVVYVY
STEREOPHONIC
P.U. CARTRIDGES
ACOS 73-1a turnover or 71-3 55/5

B.S.R. turnover ........ 69/6
RONETTE turnover ...... 83/5
B.J. with diamond ...... 7 Gns.

B.J. with plug-in head... 8 Gns.
All other available types in stock.

FVVVVVVYVVVVYVVS

ALL JASON KITS
IN STOCK

and all components available
separately, Call or write for
your requirements.

OPEN ALL DAY
SATURDAY

Early Closing
Thurs., | p.m.

{Both addresses)

7

/
0

S,
/74

IR

s errer

7

=

Printed Circuit construction. A

POCKET
RADIO

FOR
£9.19.6

plus 3/6 post

FULL medium and long wave

superhet using very latest components including 6 transistors,

2%in. moving coil speaker and
cream or coloured plastic case,
assembly instructions supplied.

inbuilt Ferrite aerial.
52X 8% x 1}in., weight 12 0z. Full

Handsome

Demonstraled af either address. Al components available separately.

LASKY’S 4-VALVE

valves.

Only batteries extra.
Circuit diagram and ful) data 1/8.

pkg. you can build this job as a

for 200-250 v. A.C.

FOR ONLY £7/7/- plus 8/6 carr. and
pkg. you can build this battery Portable
using all brand new components and
PRINTED CIRCUIT, circuit
diagram and full instructions supplied.

FOR ONLY £9/9/- plus 3/8 carr. and

and battery Portable using our specially
designed build-it-yourself Power Unit

(] oosrsossrossrsrsrrssrocsoss ]

S/HET PORTABLE

mains

CAN BE BUILT FOR

£9.19.6 It &

Pkg. 8/6
VVVVVVVVVVVVYV

CAR RADIO!

Do you know that you can build

a Car Radio with all these star

features?

%12 volt operation

Y New hybrid circuit

Y Transistor output

YNew type Brimar valves

Y No Vibrator, 12 volt h.t. and Lt.

YcPrinted Circuit

Y Tuned R.F. stage

YMedium and long waves

JcPermeability tuning

YcSmall size. Will fit any car.
CAN BE BUILT FOR

£12.19.6

using all brand new components,
which are also available sep-
arately.

A job to be proud of! Caill and
see a demonstration model working
i a car,

Send 1/8 for Instruction Booklet
glving full details, illustrations,
dimensions, ecircuit diagram and
shopping list.

AALALALAALAAALAALLAL

LASKY'S (HARR

ROAD, W.1.

Nearest Station Goodge Street
MUSeum 2605

Full data
available

TRANSISTOR PORTABLE

For Construction on PRINTED CIRCUIT
6fin. X 2%in. using 7 Transistors and 1
germanjum diode; 6 v. operation; very low
consumption, 200 milliwatts p.p. output;
Ferrite rod aerial; fully tunable; choice of
7in. X 4in. elliptical or 3%in. P.M. speaker;
choice of cabinet.
full building instructions supplied.

Circuit diagram and

and building instructions
separately, 1/6 post free.

MIDGET T.R.F.

Handsome contemporary design
case, overall size 8iin. wide,
4%in. deep, 5in. high, 2 latest
double-purpose valves EBF89
and ECL80, contact cooled rec-
tifier. Tor A.C. mains 200-250 v.
med. and long wave, 5in. P.M.
speaker. Plastic cabinet in cream,
pastel green, pink, blue.

FULL DATA, instructions, ecfr-
cuit diagram, shopping list, 1/6.

CAN BE BUILT FOR
£4_1 9_6 Post ?I_Pkg.

CABINET onmly, as illustrated,
14/- plus 4/6 post and pkg.

OW ROAD) LTD.

42 TOTTENHAM COURT | 370 HARROW ROAZ,
PADDINGTON, W.9.

( Opposite Paddington Hospital)
LAD 4075 and CUN 19

79

TRANSISTORS

AUDIO P.N.P. Junction Types suitable for
high gain and low freq. amplifiers, and for
output stages up to 250 milliwatts. 7 6
(Double spot—yellow and green.)

3 for 20/-: 6 for 37/6, post free.
R.F. P.N.P. Junction Type suitable for
medium and low freq. oscillators, freq.
changers and LF. amplifiers 1 5 /_
(1.5 to 8 Me/s.)

(Double epot—yellow and red.)
3 for 40/~; 8 for 75/,
Special prices for larger quantities.

MULLARD Transistors, OC44 40/-; 0C45
35/-; 0C70 or 0C71 2]/-; OCT2 or OC73
30/-; 0C16 60/-.

BRIMAR Transistors. TSl or TS2 12/6;
T83 15/-; T84 27/6; TP1 or TP2 40/-;
TJ1 15/-; TI2 18/6; TJ3 19/8.

‘“GOLDTOP’ POWER
TRANSISTORS

All types now in
stock, details on
request. Example
V15/10P as illus.,
ideal for output
stage of car radio,
will give approx.
8 watts operating from 12 v.
Each 15/-, post free.

Output Transformer to suft,
correct ratio, matched to 3
ohms, 9/6. Post 1/-.

Driver Transformer 9/6. Post 1/-

SPECIAL OFFER

MINIATURE INSTRUMENT

SOLDERING IRONS

Famous make, 280/250 v. 25

watts, complete with pencil bit

and 3-core flexible lead. Overall

length 10in. Tell-tale light in

dle shows when current 18 on.

LIST PRICE 22/¢ 16 6
LASKY'’S PRICE

Post 1/3

SPECIAL OFFER OF SOLDER

11b. reels of Ersine 5-core “Savbit”
solder, LIST 15/-.

Post

C.R. TUBE BARGAIN
Special offer of FERRANTI
9in. C.R. Tubes, type T9/3, 4 v.
heater, triode, octal base, stan-
%@r{l glezﬂ/(i%tlion. New and unused

is -
LASKY'’S PRICE 59/6

Carr. & Insur. 12/6,

ALL TYPES F.M. TUNERS
DULCI, QUAD, JASON, LEAK,
ROGERS, etc. ALL JASON
KITS available from Stock.

CONDENSERS, RESISTANCES,
stabllity Resistances, Electrolytics.
values and gizes stocked.

High
Al

SPEAKER COVERINGS. Large stocks of
Tygan and " Someweave.”” Any size
piece cut. Samples and prices post free,

PROMPT POST
SERVICE
Please address
Mail Orders o
Harrovw Road.
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MUIRHEAD PRECISION, 4 bank, |
pole, 24 position Stud Switch. Heavy duty
contacts, brand new, original boxes. Price
17/6 each, P. & P. I

MINIATURE MOVING COIL DIFFERENTIAL
RELAY. Two colls 350 ohms each, Operating current
minimum 140 microamp, nominal 400 microamp, maxi-
mum 8 milliamp. One pole two way, or, centre stable.
Two way contact current 100 mA at 50 YV A.C. or D.C.
Size 14 x £ x #in. Price: 22/6 each.

Ohms Meter, pattern ‘S "
complete with testing prods,
inst. book, etc. Two ranges:
0-3 and 0-30 ohms. Brand
new, guaranteed perfect, as
illus. Offered at fraction of
maker's price. £4/17/6 each.
P. & P. 2/6.

TRIPODS. Solid wooden
legs 38in. long, metal top
and metal toes. As new.
| Price  10/6 each, plus 3/-
carriage.

TRIPLE RANGE VOLT-
METER, 0-5 25-250V D.C
MJC 3}” meter 37 scale,
mounted in bakelite carrying
case 74" x 4" x 3° complete
with handle and test leads.
27/6 each. P. & P. 2/-.

|

| AUTO TRANSFORMERS, step up,
110-200-220-240 v. Fully shrouded. New.
300 watt type £2/2/- each. P. & P. 2/6. 500 watt type
£3/3/- each. P. & P, 3/9. 1,000 watt type £4/4/- each.

| P. & P. 6/6. Also 60 watts, 19/6 each. Plus P. & P. 2/

step down.

SOUND POWER TELEPHONE UNIT.
No batteries required. Fitted with neon
indicator lamp and high pitched buzzer,
operated by built-in generator.  Entirely
self-contained, ex Admiralty. Rebuilt and
guaranteed working. Effective up to half a
mile, waterproof.

£3 Unit or £5/17/6 pr. Carr. 7/6. Master Units
to take five extensions also available. £4 each.

SOUND POWER TELEPHONE HAND-
SETS. New, 17/6 each, P. & P. 2/=,

AERIAL AS ILLUSTRATED. Ideal

for Car. Overall length 33in,, khaki,

with flexible shaft which enables the

aerial to be fixed firmly in any position.
Price 8/6, plus P. & P. 1/6.

NEW WIRE WOUND RHEO-
STAT ON CERAMIC. 58 ohms, 50
watt, complete with instrument knob.
Price 8/6. P. & P. ¥/6.

NEW 10 watt DUAL VOLUME
CONTROL. 25 ohms, plus 25 ohms,
716 each. P. & P. 1/6.

CERAMIC PRECISION SWITCH 2 pole, 6 way, 4
ganal‘(sb l;llzw in manufacturers’ boxes. Price: 10/6 each,

MUIRHEAD VENIER DRIVE. Scaled
0-180 degrees, ratio 31/l, dia, 3in., as
fitted to R.F.26 units. Complete with
lampholder. In manufacturers’ original
packing. New, 8/6 each. P. & P. |/6.

VEEDER REVOLUTION COUN-
TER, 6 columns, fitted reduction drive,
built inslde small

unit. New 8,

each. P. & P. 2/—.
HIGH SPEED RELAY. Siemens, two
bobblns, 1,000 ohms each. New, 10/6
each, P. & P. /-

U.S.A. 27-volt 4-pole CHANGE-
OVER RELAYS. Brand new and boxed,
5/6 each. P. & P. 6d.

PACKARD BELL RELAYS. 12/24 volt,
650 ohms coil, 2 pole changegver, 1.5
amp contacts. Brand new. Price 5/6
each. P. & P. 6d

MUIRHEAD PRECISION KEY SWITCHES. Low
capacitance, 6 single pole c{o each side. Brand new.
Chrome-plated bezel, Price 12/6 each. P. & P. |/-.

20 WAY STRIP containin
phone Jack. Sockets, overall size 11 x 3% x fin.

g standard Post Office tele-
New.

| Price. 15/ eachs P. & P. 1f6

EVERSHED AND VIGNOLES. Circuit testing |

PLATE TRANSFORMER of very best
U.S.A. make, brand new, original manu-
facturers’ cases. Input tapped at 190/
210/230/250 V. Output 2250-0-2250,
centre tapped 400 mA. -Nett weight
76Ib., size 13in. x 9in. x 64in. Price
£6/10/-_each, plus carr. 10/-.

METERS BRAND NEW
GUARANTEED PERFECT
Charging Types
2} amp DC M.l 2in. fl. rnd. 7/6
5 amp. D.C. M.1. 2{in. fl. Fnd. 11/6
74in. D.C. M.I. 3fin. proj. rnd. 12/6
9 amp. D.C. Hot Wire W.R

2%in. fl. rnd. e 6/6
Voltmeters
12 V. D.C. M.C. 24in. proj. rnd. 8/6
20V. D.C. M.C. 2in. fl. sq....... 9/6
25 Volt D.C, M.C. 2in. fl. rnd. 716
30 Volt M.l 3in. proj. rnd.... 10/é
40 Volt M.C. 2in. fl. sq.......... 916
250 Volt A.C. rectified moving

coil linear scale 3}in. fl. rnd.  35/-
300 Volt A.C. M.l 24in. fl. rnd. 22/~
400 Volt A.C. M.1. 4}in. fl. rnd. 35/~
Milliammeters
5 mA. M.C. 2in. fl. sq.......... 12/6
30 mA. M.C. 24in. fl. rnd. 9/6
50 mA. M.C. 2in. fl. sq.... /6
200 mA. M.C. 24in. fl. rnd. 916
500 mA. M.C. 2kin. fl.end....... 96
1 MA. M.C. 2in.sq.fl............. 19/6
500 Microamp latest type

Ernest Turner 2in. fl. rnd.

with mounting ring and

scaled 0-5 moving coil...... 19/6
Thermo-coupled
350 mA. 2in. rnd. plug-in. 3/6

500 mA. 2in. rnd. plug-in......
POSTAGE ON ALL METERS
U.S.A. PRECISION SERIES 834S
MULTIRANGE TESTERS for
A.C. and D.C. volts, ohms and milli-
amps., basic movement 400 micro-
amps., in wooden carrying case, com-
plete with test prods, new batteries,
guaranteed perfect. Price £5/19/6.
P. & P. 2/6.

MIDGET ROTARY TRANSFORM-
ERS. 24in. dia. x 44in. Input |1.5 volt
Output 310/365 volts at 30 mA. Brand
new. 12/6 each. P. & P. 1/6.
DYNAMOTOR (Rotary Converter).
6 volt in, 250 volt out at 100 mA., ex
new equipment, 25/- each. P. & P. 3/~
MICROPHONES — NEW. Throat,
British, magnetic, 4/6. P. & P. /-,

HEADPHONMNES. 4,000 ohms, im-

ported, new, 15/-.

SERVICE TRADING COMPANY —>
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T
MINIATURE UNISELECTOR
SWITCH, two banks of ten plus home
contacts, one bank continuous of normal.
30 ohms coil for 24 volt operation. Brand

new, manufacturer’s packing. Price 22/6
each,. P. & P. 2/6.

and below.

fllustrations above

1224

MINIATURE P.M. MOTOR
volt, reversible, Ifl;n. dia. New Price
P. 1/~

9/6 each. P. &

TWELVE PLATE F.W. BRIDGE CON-
NECTED RECTIFIER mounted on
200/250 volt A.C. input transformer.
Output 36/40 voit D.C. at 1.2 amps, New,
perfect. Price 16/6. P. & P. 3/6.

g

200/250 v. A.C. MOTORS. New 1/80

h.p., 2 drives, direct 6000 r.p.m., reduc-
tion 300 r.p.m. 22/6 each, P. & P. 2/6.

VARIABLE VOLTAGE TRANSFORMERS, as illust-
rated above. Brand new in manufacturers’ original cases.
Input 230-volt A.C., output variable from 0 to 270 volt
at 9 amperes. Price £15 each, plus carr. 12/6.

NEW UNCHARGED UNFILLED 12 VOLT AC-
CUMULATOR 9 ampere in unspillable plastic cases.
Comprises 6 X 2 volt separate cells connected by terminal
strips. 6 X 53 X 4{in. over terminals. Price 19/-, plus
P. & P. 2/9. Wooden carrying case for same with lid
and strap price 3/6.

VENNER 8-day ciock-
work Time Switch.
Contacts | amp, 230 voit.
24 hour phase, } hour
divisions, allows setting
for one make and one
break to be made every
24 hours, complete with
key. Used but guaran-
teed perfect. Price 27/6
each. P. & P. I/6.

12 v. D.C. AMPLIFIER, as new, for operation on 12 v.
car battery, [0 watts undistorted output, with 6Lé valves
in push-pull. Mike/Gram input, tapped output 74, |5,

62, 100, 250 or 500 ohms. £12/10/- each. Carr. {5/~

[ S57ECTOP G alhont (s Dot s
- I
SERiA i g
43 3 1

NEW GALVANOMETERS, solid brass,

3in. dial, in polished wooden case.

degree scale, 35 mA either side. /lOO ohm
1/6.

coil. Price: 12/6 each. P. & P.
NEW CAR-
s s A
E “ELEPEONE 1 ARISED RE-
7 | LAYS, 2 x
j° " 9500 turns at
1.685 ohms.

Price 22/6
P. & P. |/-.

NEW
MOVING
COIL
HEADSETS,
complete with
Tannoy carbon
hand ~ micro-
phone, with
plug suitable
for No. 19 set.
Price: 12/6
each plus

& P. 2/-.

BRAND NEW SELENIUM FULL
WAVE BRIDGE TYPE RECTIFIERS,
in manufacturers’ original packing. D.C.
output 36 v. 10 amp., made up of 12 x
110 mm, dia. plates. These fitted in cooling
funnel (removable), size fl4in. X 8in. X
4%in. Price 45/-. P. & P. 3/3.

WE ARE EXPERTS AT OVERSEAS PACKING & SHIPPING!

SERVICE TRADING Co.

PERSONAL CALLERS ONLY : 9 Little Newport
Street, London, W.C.2. Tel : GER 0576

ALL MAIL ORDERS :
47-49 High Street, Kingston-on-Thames.

(Early Closing Thursday)

Telephone : KiNgston 4585
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FAMOUS RCA TRANSMITTERS
TYPES ET 4336, K & L

Frequency 2 mc.-20 mc.
Power output: 350 w. telegraph.

250 w. telephone.

Type of modulation—Class B high level.

Audio input impedance 500 ohms.

Power supply 190 to 250 v. single phase 50-60 c.

Tube complement: Crystal oscillators—807, Master oscillators—807,
Intermediate amplifier—807, Power amplifier—813(2), Modulator—
805(2), Rectifier—866A(4).

Complete with Master Oscillators, crystal multipliers, speech
amplifiers, microphones, keys, instruction manual, etc. )
We guarantee full supply of all replacement parts for a minimum of
5 years after purchase.

P.C.A. RADIO

Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6

Telephone : RIV 8006/7

PULLER ELEGTRONICS

SIGNAL GENERATORS

CT53. CW/AM/pulse. Frequency 8-300 ‘mes. attenuated to point |
microvolt.
TF948. CW/AM/FM/Pulse. Frequency 20-80 mcs. Crystal check.
Variable deviation to 600 mcs.
TF888. CW/AM. Frequency 50 kes.-70 mcs. Crystal check. Also
: power output meter.
TFl144. 85 kcs.-25 mes.
L.A.E. CW/Pulse. Frequency 500-1500 mcs. Piston attenuator.
$XI2 M.L.T. Design, 8-12 cm. CW/Pulse.
TTX-10RH M.I.T. Design, FM3 CM test set and power meter. 1} cm
suitable for CW or modulated by separate source.
Also slotted line for S.W.R. measurement
incorporated.

MICROWAVE EQUIPMENT

B.T.H. Type 8c. Klystron power supply and bridged T selective
amplifier. 3 kes.

B8.T.H. TYPE. Power supply.

TSXASE. 3 cm. spectrum analyser M.LT. design.

TB.N.-3E.V. Direct reading thermistor W bridge M.LT. design.

POWER METERS

WINDSOR. Receiver output meter,

VHE-UHF. 0-40 watts oil cooled load resistor in co-axial cavity.
DYNAMOTORS

ARCI DY9 HTII 11.5 volts in 340-360 volts out,

MISCELLANEOUS

Lead Acid miniature accumulators 12 volts, very small capacity.
Quantity industrial lampshades.
Quantity aluminium wire,

Service Facilities for Most Types of Electronic Equipment

PULLER ELECTRONICS

1A, Whitehall Park, London, N.19
ARChway 1678

Virreous Enamereen Resistors

R.C.S.C. Style RWV4-L

FULLY R.C.S.C. TYPE APPROVED, 10Q to 22KQ, our
:Wvl-il-ll. style resistors conform to Inter-Services Spec.
Cs 11l

Other styles available. R.C.S.C. type approval applied for.

Rating in watts
RCSC CGS
Style Seyle e Com_nlwr- Range
clal
RWV4-} VPF4 3 4 502 to 8KQ
RWV4-K VPFI0 4.5 10 50 to 68KQ
RWV4.-L VPFl4 6 14 1002 to 100K

THE C.G.S. RESISTANCE CO,
EVERTON, LYMINGTON, HANTS. Tel. Milford-on-Sea 269
London Office: 30 Clarendon Rd., Harrow, Mddx, Tel. Harrow 4147

STABILIZE YOUR AC MAINS with the finest
equipment, at a fraction of the normal cost:—
FERRANTI! 7{-KVA MOVING COIL
AUTOMATIC VOLTAGE REGULATORS
Any stabilized output voltage in the range 200-250 v.
can be selected by plug-board tappings. The selected
output voltage is automatically maintained constant
within 4-1%, at all loads 0 to 30/37% amps., when the
su?ply voltage is varying over the range +8% to

—12%

@ Frequency compensated 45-55 and 54-66 cfs.

@ Excellent output wave-form.
Can also be used as a variable transformer.
Unused. Complete with spares and instruction

book.
P. B. CRAWSHAY
94 Pixmore Way, Letchworth, Herts. 'Phone 1851
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COMPLETE KITS OF PARTS
FOR THE “ HI-FI” ENTHUSIAST

Designed by MULLARD-—Presented by US strictly
to their specification

HOME CONSTRUCTOR

Undoubtedly the most successfu! arplifier yet designed, and used in conjunction with the
new Mullard Pre-Amplifler, an power output of up to 10 watts Is obtained.
Thoroughly recommended to the “ HI-F1*’ enthuslast who contemplatea a very high
quallty home installation. In addition the versatility of the equipment makes it quite
suitable for use in small halls, eto. We supply compiete to MULLARD’S SPECIFICA-
TION with ified valves and t d tncluding the latest PARMEKO Ultra-
linear Output transformer and the Parmeko mains transformer which has power avallable
to drive Radio Tuning Unit. 10 o o
Price for COMPLETE KIT OF PARTS .......cccu0cetaeicssnnnens e

Alternatively we supply ASSEMBLED and TESTED .......... £1 1.1 o_o

(Carriage and insurance 5/ extra).
We also offer this - 8-10 " in rating the latest PARTRIDGE ULTRA-LINEAR OUT-

PUT TRANSFORMER for £1/6/- extra.

MODEL 510/M

THE VERY POPULAR
MULLARD “5-10"
MAIN AMPLIFIER

A completely new design employing two EF86 valves, and in particular designed
1o operate with the Mallard range of Power Amplifiers, but slso perfectly saltable
for other makes
Briefly it incorporates:—
® Bqualisation for the latast RIA.A. characteristics.
@ Input for variable reductance. Magnetio Pick-ups.
@ Input for Crystal Pick-upa.
® Input for Tape replay.
(8) Direct from High Impedance Taps Head.
() From a Tape Amplifier or Pre-amplifier.
® Bensitive Microphone Channal.
® Wide range BABS and TREBLE Oontrols.

MULLARD'S NEW
2-STAGE
PRE-AMPLIFIER
TONE CONTROL UNIT

@ Attractive Perapex front control panel,

@ Our Kit is strictly to MULLARD'S RPECIFICATION. £6 6 0
Price, COMPLETE KIT OF PARTS ..... O
Alternatively we supply ASSEMBLED AND TED .. 000 £8.8_o

{Carriage and Insurance 5/- extra).

MODEL 3-3/M

Based entirely on the present very popular * 3-3'' model and designed to operate
In conjunction with the new 2-stage PRE-AMPLIFIER (shown here) thus providing
all the facilitios associated with the mere ive “ HI-Fi ~* equipment. We
recommend it as the IDEAL SMALL HOME INSTALLATION where very high
quality le desired at the lower volume level (ap to 3 watts).

We supply completely to MULLARD'S S8PECIFICATION INCLUDING the latest
PARMEKO Output Tr: TOCr citied Valves and C Has Power
available to drive a Radlo Tuning Unit. £7.0.0
Price for COMPLETE KIT of PARTS . .....0000vuvaeocnnnas Dl
Alternatively we supply ASSEMBLED and TESTED ........
(Carriage and Insurance 5/- axtra).

THE NEW
MULLARD “3-3”

MAIN AMPLIFIER

Please enclose 8.A.E. it ILLUSTRATED and DESCRIPTIVE
uEAFLETS are required , . . alternatively the COMPLETE
ASSEMBLY MANUALS ooutaining component Price Lists
and practioal Drawings, etc., are available at 1/8 each,

Only NEW HIGH GRADE Components and
Mullard Valves are supplied with these kits—we
DO NOT use *‘ Surplus or Cheap ’’ components

Special |
Price

(a) THE COMPLETE KIT OF PARTS to build both the
* 3-3" MAIN AMPLIFIER and the 2-stage PRE-AMPLI-
FIER-CONTROL UNIT .............. £12.1o.0

(& THE “38-3" and the 2-8TAGE PRE-AMPLIFIER
both ASSEMBLED and TEBTED 5 o'o
-

Reductions
WE OFFER

(b) THE COMPLETE KIT OF PARTA to bulld both the
MAIN AMP

“B.10 " LIFIER and the
TRot onrr |, T REAMPLIMIER-CON- £15,15.0

*ALL PRICES QUOTED FOR THE *“ 5-10 " ARE 8UB-
JECT TO £1/6/- EXTRA IF THE PARTRIDGE TRANSP.
18 REQUIRED,

H.P. TERMS: DEP. £3 and 12 monthly payments of
£1/2/- or DEP. £5 and 12 monthly payments of 18/4.
(b) THE *5-10" and the 2-8TAGE PRE-AMPLIFIER
both ASSEMBLED and TESTED £18 18 o
210

H.P. TERMS DEP. £3/18/~ and 12 monthly payments of
£1/7/8 or DEP. £6/6/- and 12 monthly paymentsof £1/3/1

When ordering please include an extra 7/6 to cover the cost of carriage add insurance

THE NEW
COMPLETE

MULLARD “5
AMPLIFIER

THE NEW
COMPLETE

MULLARD “3-3”
MODEL 3-3/RC

Please enclose 8.A.E. with all
enquiries

We offer this popular and very successful design COMPLETE to MULLARD'8 S8PECI-
FICATION, but incor ing some imp In the general layout. HIGH QUALITY
REPRODUCTION up to a maximum of 10 watts output. The CONTROL UNIT is separate
and letely losed; it s lly fitted to the Main Amplifier Chassis as shown in the
{llustration but, if §t is desired to use the unit remote from the Main Chassis, it can be quite
eastly detached and used up to 2 yards distance. We incorporate SPECIFIRD COMPONENTS
and NEW RD VALVES, We also give the purchaser the choice of two of the best
ULTRA-LINEAR OUTPUT TRANSFORMERS made—first the Jatest by PARMEKO
LTD., and also the latest by PARTRIDGE (£1/8/- extra), which is generally recognised as
the best U/L Output Transformer made today and ensures maximum undistorted output
and the widest frequency range. We also supply the PARMEKO MAINS TRANSFORMER,
and this has extra puwer avallable to supply a Radio Tuning Unlt amounting to 250 volts
at 35 mA. and a separate heater winding giving 6.3 volta 2} amps. Trice COMPLETE KT

MODEL 510/RC

OF PARTS (PARMEKO TRANSFORMER) MODEL 510/RC . ceeses 1 1 o o
(Plus 8/6 Carriage and Insurance). 0 .
Alternatively we supply ASSEMBLED and TESTED (plus 6/6) . dalcoo £1 3.1 o.o

H.P. TERMA: Dep. £2/14/- and 12 monthly payments of 19/10.
Send 8.A.E, for ILLUSTRATED LEAFLET or 1/ for the COMPLETE ASSEMBLY
MANUAL.

A VERY HIGH QUALITY 3-WATT AMPLIFIER PROVIDING EXCELLENT REPRODUO-
TION AND HAVING AN ATTRACTIVE ENGRAVED PERSPEX FRONT PANEL.

Price for COMPLETE KIT OF PARTS. .c.iouuvuierasasasceioniinnsncaen £7 10 o
(plus 6/6 carriage and insurance), « Vs
Alernatively supplied ASSEMBLED and FULLY TESTED .............. £8.1 9.6

(Plus 8/8 carriage and insurance).

H.P. Terms deposit €2 and 8 monthly payments of £1.
Developed from the very popalar 3-valve 3-watt Amplifier designed in the Mullard Laboratones.
Our kit ls complete to the Mullard apecification including supply of specified componenta,
valves and PARMEKO OUTPUT TRANSFORMER. We also include switched inputs for 78
and L.P. records plus a Radio position. Extra power to drive a Radio Tuning Unit s alsc
available:—

THE COMPLETE ASSEMBLY MANUAL AVAILABLE FOR 1/6.

STERN RADIO LTD.

109 & 115 FLEET ST., LONDON, E.C.4

Telephone: FLEEY STREET 5812f3/4
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THE BEST VALUE ON THE MARKET

“ﬁdel ity”

evn

TAPE RECORDER ==
MANUFACTURER to USER

NO **MIDDLEMAN'S" DISCOUNT IS INCLUDED IN OUR PRICES

DIRECT—

IT INCORPORATES:
@ The latest COLLARO TRANSCRIPTOR TAPE DECK.

@ The model HF/TR3 ‘* Fidelity ** AMPLIFIER. (Described below).

@® HIGH QUALITY 7in. x 4in. P.M. Speaker.
@ 1,200ft. reel High Quality Emitape.
@ ACOS Crystal Microphone.

WiReLESS WORLD

1959

PRICE

£49.10.0

Terms: Dep. £9/18
and 12monthly pay-
ments of £3/12/7
or Dep. £16/10/-

BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD
HEAR THIS MODEL—TRULY * Hi-Fi " RECORDINGS ARE OB-
TAINABLE and it is comparable to much higher-priced Recorders.

ALTERNATIVELY send S.A.E

(Plus £1/10/- carriage and insurance of which £1 is refunded on return of packing case.)

for ILLUSTRATED LEAFLET.

THE LEGS SHOWN' IN THE

ILLUSTRATION ARE READ-

ILY DETACHABLE AND

ARE AN OPTIONAL EXTRA
A £1/2l&

— — — —— — -—_-—-——————————_——-1——————

THE MODEL HF/TR3 TAPE AMPLIFIER

ncorporating

3-SPEED TREBLE EQUALISATION
by means of the latest FERROX-
CUBE POT CORE INDUCTOR.

PRICE for COMPLETE
KIT OF PARTS £12/15/"

FULLY  ASSEMBLED
AND TESTED  ...... £16/10/'
HIRE PURCHASE: Deposit

£3/6/6 and 12 months at £1/4/2.

A very high quality amplifier based on the ve
design completed in the MULLARD LABORATORIES. ONLY NEW
HIGH-GRADE COMPONENTS are incorporated including MULLARD
VALVES and a GILSON OUTPUT TRANSFORMER . . . other features are:

Magic Eye Recording Hand Indicator—Effective Tone ControI—Momtormg
and Extension Speaker Sockets—has own Power Supply and can be used as
independent Amplifier for direct reproduction of Gram Records or from
Radio Tuner. Overall size || x 6 x 6in.—Truvox—Collaro—or Brenell—
please specify which. Send S.A.E. for leaflet or 2/6 for Assembly Manual,

successful Type ““A™

HOME CONS

| TAPE RECORDER from £39.15.0

THE NEW MULLARD TYPE “C”

TAPE PRE-AMPLIFIER—ERASE UNIT
INCORPORATING THE =
NEW FERROXCUBE POT =
CORE PUSH-PULL OSCIL-
LATOR and 3 SPEED TREBLE
EQUALISATION by means
of the latest FERROXCUBE
POT CORE INDUCTOR.

PRICES . INCLUDING SEPARATE SMALL POWER SUPPLY UNIT
COMPLETE KI ‘ AN
OF PARTS £14.0.0 TESTED £17.0.0

Deposlt £3/8/- and 12 months of £1/4/11. Assembled unit only.
ALSO AVAILABLE EXCLUDING POWER SUPPLY UNIT FOR

£11 - 15 - 0 and £1a . 10 . 0 respectively. (Carr. and Ins. 5/- extra,

Send S.A.E. for leaflet or 2/6 for Complete Assembly Manual.
WHEN ORDERING PLEASE STATE MAKE OF TAPE DECK
TO BE USED

We present this **Hi-Fi " Pre-amplifier strictly to Mullards specification, etc.
incorporating ONLY NEW HIGH RADE COMPONENTS and the
SPECIFIED NEW MULLARD VALVES. It comprises a COMPLETELY SELF-
CONTAINED UNIT, all components and valves being contained in a well
ventilated Box—Chassns neatly finished in Hammered gold with a very
attractively engraved PERSPEX FRONT PANEL.

UCTORS JAPE' REGORDING
YOU CAN BUILD THIS PORTABLE | .. afA‘,':":;!I'E..sH,_F,

AUDIO AMPLIFIER (such as
our Mullard **5-10" and

WE HAVE IN STOCK THE
NEW 2-SPEED TWIN TRACK

TRUVOX Mk.VI £26 5 o

TAPE DECK
incorporates PRECISION REV.

COUNTER and PAUSE CONTROL
and operates at 3} or 71 injsec.
WE OFFER THIS SELECTION
(a) The COLLARO Mk. IV TAPE DECK with the assembled
and tested :FITRB Amplifier £34.10.0
P. Deposit £6/I8/- and 12 months £2/10/ 8
(b) As above but the HFJTR3 supplied as KIT OF PARTS.. £30.15.0
NOTE: Messrs. Collaro when supplying the Mk. IV Deck do not wire
up the Deck Switch backs. We will do this for £| or supply a wiring
diagram to the Home constructor.
(c) The TRUYOX Mk. VI TAPE DECK with the assembled

and tested HngRB ampPlifier. cvvccrenrcreaiaarraraacerioes £37'0'0
-H.P. Deposit £7/8/- and 12 months £2/14/3.
(d) As above but the HF/TR3 supplied as KIT OF PARTS ... £33-10-0
(e} The BRENELL Mk. V DECK with the assembled and tested
HF/TR3 2MPUfIEr weorvvprcorsesssesssnesossmrenssossesosssees .. £45.0.0
H.P. Deposit £9 and 12 months £3/6/-.
() As above but the HF/TR3 supplied as KIT OF PARTS... £42,0.0
(g) The PORTABLE CASE illustrated here (£S), I').DOft
EMITAPE (35/-), ACOS CRYSTAL MIKE (35/-), ROLA
10 x 6in. LOUDSPEAKER (30/-) ALL FOR...........cores .. £9.0.0

Carriage and Insurance on each above 10/- extra.

valve Preamplifier) ALL YOU
NEED IS .. THE TYPE “C'* PREAMPLIFIER and a TAPE DECK . WE OFFER
(2) The COLLARO Mk, IV TAPE DECK and the MULLAR
TYPE **C” PREAMPLIFIER & PowerUmtassembled tested £35.0.0
H.P. Iieposlt %7 andCIZ months ﬂ/(l:l =
(b) As in (2) above but the Type **C’" supplied as OMPL
SRR £32.0.0
(c) The TRUVOX Mk. VI TAPE DECK and the assembled
Type **C** Preamplifier and Power Unit................c.o.
d) As ab but the T ‘€ lied | KIT
() sy b he Type ' ool e complece KT g4,

KO R ARTIS . . . e e reRrs e e SRS B
£37.10.0
H.P. Deposit £7/10/- and |2 months £2/15/-.
(e) The BRENELL Mk. ¥V DECK and the assembled Type

#4C* PREAMPLIFIER and POWER UNIT .ovoceorrecocens. £46.0.0
® I:P l?‘ep%su £9I4/-. and IIZ months £3{716 WIT

As above but the Type supplied as complete

OF PARTS . £43.0.0

(Carrlage and Insurance on above quotes 10/- extra.)
PLEASE ENCLOSE S.A.E. WITH ALL CORRESPONDENCE

STERN RADIO LTD.

109 & 115 FLEET ST., LONDON, E.C.4
Telephone: FLEET STREET 5812/3/4
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MODERNISE YOUR OLD RADIOGRAM
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It is CHEAPER and BETTER VALUE TO REPLACE YOUR OLD CHASSIS
and GRAM UNIT

!'! RADIOGRAM CHASSIS !!
ARMSTRONG “STEREO TWELVE ” - £38.17.0

The most complete unit vet produced for Stereo giving 8 watts high ﬂdelny push-pull
output on each channel, 12 watts for monaural, Full VHF band, medlum and long wave-
bands. 8tereo and monaural Inpnts or records, tape and mdlo and a tape output for
stereo and menaural tape recording. Comprehenzive matching for all types of crystal
pick-ups, The perfect basis for a complete monaural reproducing system or for a com-
plete stercophonic system now or later.

- | ARMSTRONG *JUBILEE”

An AM/FM chas-
o A £30.9.0
valves and two diodes and with push-
pull output stage providing 6 watts.
Full VHF mediam and long wavebands
with automatic frequency control on
FM and ferrite aerial on AM. Tape
record and playback facilities. Can be
adapted for stereo at any time by the

addition of our compact. easy-to-fit
coaverter amplifier
ARMSTRONG “STEREO 44" - - £29.8.0

Provision is made for Btereo and monaural playback from pick-up or tape. Outpute
provided for Btereo or Monaural tape recordlnga Alternative Inputs enable the nse of
most crystal pick-upa, together with tape or tape s (such as our
type * C * unit). 8 watts output. Radio covers med. w.Avebaud and the compleu VHF/
FM transmiesione 87-108 Mjcs.

DULCH ““ HaPP” - - - &

An 8 valve AM/FM 4 waveband chassis giving 6 watts ultra linear output. Coven lhon
long, medium wavebands plus the VHF/FM band and has interna! aerial on the medinm
and long wavebands. Tape outlet Incorporated and sultable for 3 to 15 loudspeakers.

DULCI “H3” - - - - £20.17.0

A § valve AM/FM chassis giving 4 watts output. Covers medium and long wavebands,
on which an int 1 aerial opentes, plus the VHF/FM band. Full AVC on all wave-
bands andlulpe § let incorporated.

NEW HIRE PURCHASE TEEMS arc available on all above. Illustrated leaflets availe
able—send 8.A.E.

AM/FM RADIO TUNING UNITS
lnoorporl ing own Power Bupol
STRONG *§.T £28.7.0

ARMSTRONG “8.T3” . - . 810

A self-powered high fidelity tuner ring full VHF, dl and long
automatic frequency control on VHF. Execllent in combination with our MULLARD

LIFIERS but the cathode follower stage and variable feedback output control
enable this tuner to be used with virtually any awmplifier available, £ 4 19 o

DULCI “H4/T” - - - -

A 4 waveband self-powered high ﬂdehty tm.\er coverlng the VKF/FM trnnsmlsslonu
plus the long, di and short
MULLARD AMPLIFIERS and also nll high qunm.y desi
ILLUBTBATED LEAFLET showing recommended HIGH QUALI'I'Y LOUDSPEAKEBS
Is avallable—send 8.A.E.

STERN’S FOR STEREO

OUR POPULAR MULLARD MAIN AMPLIFIERS ARE RECOMMENDED
FOR USE WITH THE DULCI DUAL CHANNEL STE%EI‘G’I:'T”E’AMPLIHERS
The “STEREO
PREAMPLIFIER £23 2 o
(Carr. & Ins.5/-extral

R W The “STEREO TWO "

1

& PREAMPLIFIER £9-9-0
(Carr. & Ins. 5/- extra)

Both Pr can be d to correctly operate
with our very popular M’ULLABD 3 3 and " 5-10" MAIN

AMPLIFIERS (described on page 131). For Btereo reprod 'l'WO Main A m

are necessary but for normal * Hi-F1 ** reproduction the ** Btereo Eight ** and the * Btereo

Two *' are perfectly suitable to operate with ONE Main Amplifier and Lhe secor_:_d Main

Amplifier can then be added at any time thus transforming a standard ** Hi-Fi * instal-

la Bte

W“EMO(;:;‘;E;D %EAMPLIF[EBE and AMPLIFIERS AT SPECIALLY REDUCED

PRICES Bend 8.A.E. for fully descriptive leaflets

i&lﬁ

STERN'S 12 VOLT

*«“ CAR RADIO "
% PRINTED CIRCUITS
4 POWER TRANSISTOR
KMEDIUM & LONG WAVEBANDS
BY ...
UNIT ASSEMBLY . .. CONRISTING OF ...

THREE SEPARATE UVITS FULLY WIRED, ALIGNED snd TESTED, requiring only 12
solder points to complete the Receiver.
A versatile design with low carrent consumption. Does not require a separats vibrator

%eCrE furtthe THREE COMPLETELY ASSEMBLED UNITS £15.o.o
SPECIAL CASH ONLY BARGAIN

Send 1/6 for the complete design data.
A bulk purchase enables us to offer this very usefu:
INTERCOM SET or BABY ALARM For oniy £5.5.0

Consists ot MASTER UNIT
(illlustrated) and one EXTEN-
S8ION, providing 2-way TALK-
LISTEN facility. Complete in
polished wood cases, size of eacl
only 74 x 41 x 6in. high.

STERN RADIO LTD.

! RECORD PLAYERS !!
The LATEST MODELS are in Stock, Many at REDUCED PRICES!!!
Send $.A.E. for ILLUSTRATED LEAFLET 7

A FEW CASH BARGAINS
B.S.R. MONARCH UAS 4-spd. Mixer,
Autochanger with lpPickd‘l; £6 19 6
The COLLARQ 'S CONQUEST * d-speed auto-
changer Studio “ O™ Pick-up. £7 19 6

The latest COLLARO * CONTINE: NTAL " 4 _'
speed MIXER Autochanger, 8tudio " C** Plck- m

L P D N ;
e e p—— 4
The COLL. odel 4/564 4- d 8 IB dPl .

5 iy 20 ot 45 oS Kt P e 8 G0
THE NEW B.S.R. model UA12 ls tn stock. A4 19 6
GIAI}:%OGH ............. = °

also avallabie Inco rating tha B.S
glAavRsRLP and 78 record rpo g * 17 . 6
A >
o e g W -10.0
B.8.R, Model
separate crymtal PICK-UP .. .........iiiiiiiiiiineiinaiiaaaant L 10 " o

(This high ontput plek-up is available separue!y for £1/12/6.)
Carriage and Insurance on each above 5/- extra.

HIGH FIDELITY UNITS IN STOCK

The tatest GAERARD TRANSCRIPTION .BfOTOB “snveith £08.0. 11

mar!
The new GARRARD Mode! 4HF High Q Singl rd
Player fitted with the Iatest T.P.A. 12 pick-up arm and 60.8 £19 » 7 10

Crystal Cartridge ..........
R Bl Wik G GRS g Cal Gk o £27.14.17
GARRARD Model TA/MEK II Single Record Player fitted with £9 . 15 .8

high output Crystal Plek-up, detachable head........,.........
The GARRARD T.P.A. 12 TRANSCRIPT!ON PICE-UP ARM Ie avallable separately
or with Cryuv,al or Moving Coll Pick-up Heads.
E PURCHASE TERMS avallable on all units £8/19/6 and over.
Send 8 A.E. for Leafiet

SPECIAL CASH ONLY OFFER ! !

This very attractive PORTABLE AMPLIFIER CASE
together with a good quality GRAM AMPLIFIER and a
matehed P.M. SPEAKER. ALL FOR ONLY £8 7 6
(plus 7/8 carr. and ins.). The Amplifier 0
copsists of a 2-stage design ineorporating
the 3 modern BVA valves and has separate
BASS and TREBLE CONTROLS. The
Portable Case will also accommodate nlmost
any make of A h and is att,

finished in Grey colour Rexine—WE ALBO
SUPPLY BEPARATELY:—

(a) The 2-stage (plus Rectifier) AMPLIFIER

(b) The PORTABLE CARRYING CASE
£3 17

(c) 8}in. P.M. SPEAKER..........
{Carriage &nd Insurance 4/- extra)

We also have a smaller PORTABLE CASFE ideal for Record Players. PRICE
£3/3/- (vlus carriage and ins.). ONLY

11 HOME CONSTRUCTORS ! !

A RANGE OF EASY TO ASSEMBLE " PREFABRIOATED GABINETS
Designed by the W.B. ** STENTORIAN * COMPANY for * Hi-Fi * Loudspeaker sys-
tems or to accommodate high-quality i The Wy desi Baus Reflex
Cabinets containing the very successful * Stentorian ** Bpeakers give really Arst-class
reproduction and are well recommended. Models are also available to accommodate
high-quality Amplifiers, Preamplifiers, Tuning Units, Record Players, ete. All models
4re very easlly assembled, In fact only a scmwdr(ver Is requlred

Fully illustrated leaflets are
STENTORIAN LOUDSPEAKERS. Please enclose S.A.F.

STERN'S MK 1l “fidelity ™
F.M. TUNING UNIT

(Plus 5/{- carr. and tms.)

HIRE PURCEASE: Deposit FRICE £15.0.0
£3 and 12 months at £1/2/-. Inocorporates the
latest MULLARD PERMEABILITY TUNING
BEART and the corresponding MULLARD
VALVE LINE UP comprising ECC85, z type
EF83a (or EF89s), EMS4 Tuning Indica.tor,
plus 2 type O.A. 798 Germanium Diodes. A really tirst-elass Tuner very attractively
presented and comparable to many offered at much higher prices. Power consum ption
is only 1.5 amps at 8.3 volte and 26 m/a at 250 volta.

HOME CONSTRUCTORS!!

YOU CAN BUEDTBJSTUN’DIGUNITFOBONLY.... ..... £11 o o
{Plus 5/ carr. and lns.)
Please send 8.A.F. Ior tully deacriptive leaflet, or the Assembly Manual is avmlable for 1/8.

The JASON “MERCURY” Switched | GAR BATTERY CHARGER

F.M. TUNER 18 IN 8TOCK
A COMPLETE KIT OF

FRICE ASSEMBLED  £13.10,0 | A0S “onsy  £2.19.6
CREDIT SALE Deposit f3/7la and 9 WIIl charge 8 or 12 volt batteries at max.
monthly payments of £1 2% amps. The design incorporates Reliant
ALTERNATIVELY Resistor and Fuse and we supply col
plete with Metal Box eontainer. EAS
available tor £8/19/8 (carr. and ins. TO-FOLLOW ASSEMBLY [NSTRUC.
o 5/ 6xtra). TIONS ARE INCLUDED

109 & 115 FLEET SY., LONDON, E.C.4
Telephone: FLEET STREET 5812314

g

of the various
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Phone: GERRARD.8204/9155

Cables: SMITHEX LESQUARE

3 f LISLE ‘STREET, LONDON, W.C2

and instructions,

WESTON MODEL 772 TESTMETER

PRSET -

A.C. YOLTS D.C. A.C. CUR- &
25v. CURRENT RENT -
10 v. 100 microfa. 500 ma.

50 v. 1 ma. | amp.
.250 v. 10 ma. 5 amp.

1,000 v. 50 ma. RESIST-

D.C. YOLTS 100 ma. ANCE

2.5v. 500 ma. 100 ohms

10 v. OUTPUT 1,000 ohms

50 v. METER 100 k. ohms

250 v. 10 megohm

1,000 v

Supplied in perfect working order complete
with rexine carrying case, internal batteries
£8/19/6

each. PIP 4f-.

COSSOR DOUBLE BEAM OSCILLOSCOPE

TYPE 339

Operation 110/200/250 volts A.C.
120 watts. Time Base 10 posi-
tions. 6 cps. to 250,000 cps.
Amplifier 10 cps. to 2,000,000
cps.  Sensitivity, YLY2.3.1 .
D.C. 1.1 v. rms. X. 2.25 v. D.C.
8 v, rms.

Supplied in good working order
complete with handbook and
circuit. ﬂ1/loj- each, P/P £I1.

AN/ARN-5D GLIDE PATH RECEIVERS

Three channe;
U.H.F. receiver
operating on
332.6, 333.8 and
335 me/s by plug-
in crystals (not*s
supplied). Con-
tains |} valves,
128D7, 2 125N7, :
7 6Al5, 1 125R7,

relays, etc. Operation from 24/28 voits
D.C. Size 55 x 6§ x 14in. Supplied brand

new and boxed. ONLY 59/6 each. P/P 5/-.

300FT. COPPER AERIAL WIRE. Ex-US.A.
3/6 per reel. P/P |/-.

LEACH AERIAL CHANGEOVER RELAYS.
12 v. D.C. double pole transmitter type. New,
boxed, 7/6 each. P/P 9d.

MARCONI SIGNAL GENERATORS
TF-517. Frequency coverage [0-18 Mc/s.
33-58 Mc/s and 150-300 Mc/s Operation
200/250 volt A.C. Supplied m good working
order. £12/10/- each P/P 10/-.

C.R.100 SPARES KITS

Complete set of new valves 2 X66, 2 U50,
2 DHé3, 2 KT63, 6 KTW6I. Also set of
resistors, condensors, pots, toggle switch
and output transformer. Supplied new and
boxed. 59/6 each. P/P 4/6.

FERRANTI TESTMETERS
TYPE @

Ohms
VOLTS VOLTS Cnrrenﬁ
5v. 7.5 ma, 25,000
30 v 30 v. 80 ma.
150 v. 150 v. s
600 v. 600 v. 750 ma.
500 ohms per volt on all
ranges. B.S.S. first-grade
accuracy on all self con-
tained ranges. Supplied
in perfect working order
complete with leads,
battery, instructions and
rexine covered carrying
case. Price 72/6 each.
P/P 2/6.

750-WATT AUTO TRANSFORMERS. Ex-
Admiralty, fine jobs. Tapped from 10 to 230

volts. Brand new, 69/6 each. P/P 5/-.
HEAVY DUTY MAINS ISOLATION
TRANSFORMERS. 230 volt input. Output

230 volts 5 amps. Housed in ventilated metal
case, unused, £5 each. P/P 10/-
MUIRHEAD PRECISION STUD
SWITCHES

4 banks, | pole
24 positions each
bank. Self clean-
ing heavy duty
contacts. Brand
new, [7/6 each.
P/P 1/-. Ditto,
2-bank, 10/6.

AMERICAN SUPER LIGHTWEIGHT
HEADPHONES. Res. 50 ohms. Fitted with
rubber earmoulds, extremely good quahty,
ideal if used for long penods 15/« per pair,
brand new, boxed PfP I/

ROTARY CONVERTORS

12 v. D.C.
230 vole A.C.
watts, 50 cycles output.
Housed in wooden
case and fitcted with
voltage control slider
resistance,switch,plugs
and A.C. mains volt-
tage output check

= meter. Supplied in
perfect condition, individually tested, £9/19/6

input,
150

each. P/P 10/-

PARMEKO MAINS TRANSFORMERS. In--

put 230 volts. Output 350/0/350 volts 150 mA,
6.3 v. 4amp., 5 v. 4 amp. Brand new, 32/6 each,
P/P 2/6.

R.1155 **N" TYPE SUPER SLOW MOTION
DRIVES. Brand new, 12/6 each. P/P 1/-,

AMERICAN
EARED
MOTORS

24 volt D.C. motor fitted
with precision gearbox
giving twin outputs of
20 and 6 rp.m. Also
operates on 12 volts.
19/6 each. PP 1/6.

CV9671in, C.R.T. 4 v. HEATER. Suitable for
oscilloscopes, etc., 25/- each. P/P 1/-,

CRYSTAL MICROPHONE INSERTS. Only
4/6 each. P/P 6d.

ALKALINE NIFE ACCUMULATORS
Banks of 10 cells giving 12 v. 45 A.H. Un-
used in wooden crates, £5/10/- each. P/P
7/6. Size 26} x 8% x 57}|n

MIDGET NIFE ACCUMULATORS.
units, ideal for models, etc., 2/3 each.
12-VOLT MOBILE AMPLIFIERS. Ex-Ad-
miralty. Mic. or gram. inputs, |10 watts output
to 3 or 15 ohm speakers. Not new but in good
working order, £8/19/6 each. P/P 5/-,

Ay
iin. shafts. Brand new,

Single
P/P 9d,

RCA ET 4336 PLATE TRANSFORMERS.
Special release, brand new in original transit
cases. Pr|mary tapped 200/250 v. 50 cycles.
Secondary, 2,000/0/2,000 v. 400 ma., tapped
1,500/0/1,500 v. Price £12/10/- each. P/P £1.

COLLARO CONQUEST 4.-SPEED
AUTO CHANGERS
Turnover
crystal
pickup with
permanent
fstylus.
i=Mixed load-
ing, manual
or auvto.
Brand new,
complete
with all in-
structions,

ete.

. PIP4/6.

ALL BRAND NEW,
TEST PRODS AND INSTRUCTIONS. £5/19/6 EACH. P/P 3/-.

AMERICAN MULTI RANGE TESTMETERS

1,000 ohms per vole, 400
microamp basic movement.
A.C. YOLTS _?.C. YOLTS

25v. S
10v. 10v.
50v. 50 v.
250 v. 250 v.
;,OOO v I,OOO v
5,01
D.C. CURRENT RESIST CE
| ma.: 0 ohms
10 ma IOOk ohms
100 ma | megohm
| amp. DECIBELS
— 10 to +69

COMPLETE WITH INTERNAL BATTERY

LORAN
INDICATORS

APN4
Another release, all brand new.
These units contain a 5CPI
C.R.T. 14 6SN7 valves, 8 6H6,
§ 3 65L7, | 68)7 and a 100 kefs.
crystal, alsoc many thousands of

useful components. Ideal for
conversion to an oscilloscope.
£5/19/6 each. Carriage 10/-,
Circuitry supplied.
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ADMIRALTY POWER UNITS 234A.

200/250 volt A.C. input.
Output 250 volts 15¢ mA.
and 6.3 volts 6 amps. Fully
smoothed, double choke and
paper condensers, fused and
fitted with input and output
plugs. Sockets are provided
on the front panel for meter
check. Housed in grey metal
case for standard 19in. rack
mounting. Supplied brand
new, 59/6 each. P/P 7/6.

TINSLEY D.C.
PHOTOCELL CURRENT
AMPLIFIERS

These special units will give an
amplification of 10,000, i.e. | micro-
amp input, |0 ma output. Circuit
incorporates a | MICROAMP GAL-
YONOMETER, photocell, GTlc thyra-
tron and a vacuum thermal relay.
Operation is from 200/250 volts A,C.
Housed in metal case size 20 x |5.x
15in. Supplied brand new and crated
Price £10/10/0 each. Carriage 12/6.

COSSOR 343 GANGING OSCILLATORS.
A.M./F.M. signal generators covering 70 kc/s to
21 Mcfs 400 cycles int. mod. F.M. sweep O to
50 kefs. Operation 110/200/250 v. A.C. Supplied
in perfect condition externally and internally,
complete but not tested, £5/19/6 each. P/P 7/6.
HOOVER MIDGET ROTARY TRANS-
FORMERS. 2} x 44in. Input 12 v. D.C. Out-
put 310 v. 30 ma. Brand new and boxed, 12/6
each. P/P1/3.

6&VOLT VIBRATOR POWER PACKS. Out-
put 120 v. 30 ma. Fully smoothed, uses standard
Mallory 4-pin vibrator. New and boxed. 12/6
each. P/P2/..

HALLICRAFTER S.27 COMMUNICA.-
TION RECEIVERS. F.M. or A.M, coverage
27 to 143 Mc/s on 3 bands. Incorporates S
meter, var. sel. B.F.O., etc., output for phone
or speaker. Operation 110 or 230 volt A.C.
Supplied reconditioned in perfect working
order, £32/10/- each. P/P 10/-.

100-WATT ROTARY CONVERTORS.
Input 24 v. D.C. Qutput 230 v. A.C. 50 cyclgs,
100 watts. Housed in grey metal case with
inputfoutput plugs. Supplied brand new,
92/6 each. P/P7/6.

150.WATT ROTARY CONVERTORS.
Two models available, either 12 or 24 v. D.C.
input, Output 230 v. A.C 50 cycles, 150
watts. Brand new £7/10/- each. P[P 7/6 ea.

R.IiI55 COMMUNICATION RECEIV-
ERS. Trawler Band Models L & N. Supplied
in perfect working condition, €12/19/6 each
Standard model B receiver, fitted with im-
proved N-type drive, in perfect working
order, £7/19/6 each. 7/6 carr. extra on both
receivers. Combined A.C. Mains Power

PARMEKOTABLE
TOP TRANS-

METER BARGAINS

50 Microamp. D.C. M/C., flush sq. 0. ...... 119/6 > FORMERS. Input Pack and Audio Output Stage, 85/- extra.
50 Microamp. D.C. M/C., prof. rd. 2§in  .... 49/6 230 v. 50 cycles, Mustrated instruction book with each receiver
100 Microamp. D.C. M/C.. flush rd. 24in. .... 42/6 Output 620/550/375/

500 Microamp, D.C. M/C., flush rd,, 2in. /6 0/375/550/620 volts EDDYSTONE MAINS POWER PACKS. 200/

250 volts input. Output 175 volts 60 ma. and
12 volts 2.5 amps. Double choke and condenser
smoothed, 5Z4 rectifier. Housed on grey metal

250 mA. Also 2-5
volt 3 amp. windings.
Size: 63 x 63 x 54in.

o -
500/0/500 Microamp-D.C. M/C., pro. rd. 2{in. 19/6
1 Milliamp. D.C, M/C., flush rd. 2}in. Bac300 i
50 Milliamp. D.C. M/C\, flush 6q. 2in.  ..v... /6
200 Milliamp. D.C. M/C., flush rd. 2}in.

30 Amp. D.C. M/C., fush rd., 2}n. ,.. /6 Brand new only 45/- case. Supplied new and unused 32/6 each. P/P
2 Yok DO MG, ush 1d. Wi, - L each. PIP 5)-. 3/6.
.C. » proj. rd. oo

Q’gg go{: Rg sl;//?.,gm;;rrg., s‘n‘: gg;s VORTEXION PORTABLE AMPLIFIERS
3 olt A.C. ., flush rd., 2 5/~ Operation from 200/250 volts A.C. or 12 volts
300 Volt A.C. M/C.. rectifier. finsh rd. 25/~ . FERRANT! _POT- : p
B0 Vo & M- - S 1 BBl s D e AN Sl ioue macched o\ 708 16, 250 or

E : Hermetically sEaIe&, 500 ohms. Incorporates volume cor;trol and
BARGAIN GRAM MOTORS. Garrard coramic terminations. | | | o}, switched cone conerol  Valve line.up:
centre drive motors complete with turntable, All new_and boxed. el randlinew but tubs I‘;:!ei I':r't* im‘;.
el g DR N ¥ el R002sch ing order, full teste:;pzll‘!/lo;‘- pa hCKPﬁ’og/-
from 0-45 r.p.m. Only 22/6 each. PIP 3/- % .4 B 6Ouwut 6&35 v. < o LA Sacy -

4 2 ) o T o 45 AMPERE NIFE ACCUMULATORS.

MINE DETECTORS No. 4a 3«3 ‘ 63 v.C.T 48a. capped | | Single cells, 1.2 v., 12/6 each. P/P 2/-.

5v.63v.CT, 1 a,
tapped 4 v., 19/6 each.
Type 2: tnput “00/250
v. Output 6.3 v. CT,
3.3a.,tapped Sv. 6.3 v.

T, t a., tapped 4 v.
6.3 v. CT, 9 a. 6.3 v.
CT, 6 a,, 15/6 each.
P/P 2., each type.

POTTED MAINS TRANSFORMERS. Pri-
mary 230 volts. Secondary 350/310/0/310 volts
220 ma., 6.3 volts 13 mps. S volts 3 amps., 49/
each. PP 3/-.

R.1294 V.H.F. RECEIVERS. Coverage 500 to
3,000 Mcfs. Perfect condition, with handbook,
£35 each. P/P 10/

PORTABLE PRECISION VOLTMETERS
BRAND NEW instruments by famous manu-
facturer. Housed in polished teak case.
Moving iron movement reading A.C. or D.C.
volts on 2 ranges, 0-160 v. or 0-230 v., 8in.
mirror scale. Accuracy within 2%. Supplied
at a fraction of original cost, €5/19/6 each.

Complete equipment comprises Search Head,
Amplifier, Headset, Control Box Telescopic
Rods for Search Head, Search Head Test Unit
and Test Depth Measure, and Haversack.

Operation is from a standard 60 v./I.5 v. combined
dry battery. The unit will detect ferrous or non-
ferrous metals to a depth of 24in. giving maximum
signal but can be used at greater depths giving lower
output. ldeal for tracing underground pipes or cables
and any hidden metallic objects. .

Complete equipment supplied brand new in original
transit cases complete with circult and -operating
instructions.

GRESHAM POTTED
LT. TRANSFORMER.

Input 230 volts, Output
capped 80 v., 75 v. and

PP 3/6.
70v.at 4 o i
0 vdat amps. Supplied A.C. MAINS VOLTAGE REGULATOR
rand new, boxed, 42/6 | TRANSFORMERS. Input 230 v. Output

each PJP 3/6. variable from 185 to 250 v. at 24 amps., or 185-

250 v. input, 230 v. output, £12/10/- each. P/P (0j-.

UNIVERSAL AVOMINOR TESTMETERS

Small, compact, accurate mnstru-

ment. Reslstance measurements
from 0 to 20k. chms, D.C. voits
from 0 to 500 v., A.C. volts ‘rom
0 to 500 v., D.C. current from
3 to 500 mA. Supplied in perfect
working order, complece with
€5/104-

PRICE

99/6 EACH

Carriage 10/6

leather zase and leads.
P/P 2/6.

Vﬂ/—gf/@'

-

each.

(RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

SSS=""334 LISLE STREET, LONDON, W.C2

SN
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SAVE MONEY

AT DUKE & CO.

4-SPEED

R.P.6.

49’6
Elegant cabinet, cloth
covered in grey or red

with sunken control
panel, and speaker
fret. Size 13 x 17 x 8in.
deep. Takes a B.S.R.

Monarch 4-speed auto-
changer: *7 x 4in.
elliptical speaker and
most of the modern
portable amplifiers.

Carr. and Ins. 4/6.

79’6
Stylish
famous

cabinet by
manufactur-
er. Cloth covered
in contrasting col-
ours (red and grey).
Grilled front con-
trols  panel, Size
15 x |9 x 8%in. deep.
Beautifully =~ made—
a cabinet of which
you can be really
proud. Takes 4-speed B.S.R. Autochanger.
64in. round or elliptical speaker. Room for any
amplifier of your own choice. Carr. and Ins. 4/6.
SESSERSEOOTEN NN T EATN TS EEEEPREAAREENS

A beautifully

styled cabinet.
Made by a fam-
ous manufac-
turer. In polka

dot cloth with
clipped lid and
carrying handle.
Size 16 x 4%
x 8%in. deep.
Will  take a
B.S.R. Monarch
4 -speed auto-
changer and 4 x
Tin. elliptical
speaker and
most of the modern portable amplifiers. Carr.
and Ins. 4/6.

LTINS AR LIRLRLLITEEE YL Y L0}

R.P.3.

79’6
A delightful looking
cabinet 143 x 173 x
2in. in 2-tone leath-
erette, will take a
B.S.R. Monarch 4-spd.
autochanger and 64in
round speaker. Carr.

and Ins. 4/6.
Nrp7 SINGLE
516 PLAYER
CABINET
Smart cabinet.

Size |4} x 12} x
6tin. deep. Various
2-tone colour
schemes with
white handle and
piping. Takes T.U.
9 B.S.R. single
player unit, 4x7in.
- elliptical speaker
and amplifiers D.| or D.2. Carr. and Ins. 4/6.
SRR ETREUASUNRRARPRRANORAOONREREERUESN
Y STEREOPHONIC AMPLIFIERS

12 months’ guarantee £7/1 9/6
Beautifully made for portable stereophonic
record players. Latest design with printed
circuit, Dimensions 3 x 51 x 93in. A.C. only.
Mains isolated. Twin amplifiers each side giving
3-4 watts output. Incorporating ECL82 trlode
pentode valve. Full tone, volume and balance
controls. Complete and ready to fit. Knobs
3/6 per set extra. P.P. and Ins. 4/6.

£6’19’6  AUTOCHANGER

Incorporating
auto and manual
control complete

with turnover crystal p.u. and sapphire stylus.
P.P. & Ins. 5/6.

SESNENNLINNENEEEE TSNS ENSANNElE NENREER

COLLARO 4-SPEED £7I19[6

AUTOCHANGERS
Incorporating auto and manual control com-
plete with studio crystal p.u. and sapphire

stylus. P.P. & Ins. 5/6.
£4'9'6

T.U.9 B.S.R.4-SPEED
SINGLE PLAYER

P. & P. 5/6.

U.A.12 LATEST B.S.R.
MONARCH 4 - SPEED £8’9’6
MIXER P. & P. 5/6.

COLLARO CONQUEST

STEREO AUTOCHANGERS II GNS-

With turnover cartridge for stereo L.P. and
standard. Carr. & Ins. 5/6.

MOTOR BOARDS 2/6.
For 4-speed autochangers. P. & P. 1/3.

* AMPLIFIERS X

12 months’ guarantee

PORTABLE AMPLIFIER MARK D.I.  59/6

Brand new, Latest design with printed circuit.
Dimensions 7 x 2} x 5in. C. only. Mains
isofated. 2-3 watts output. Incorporating
EL84 as high gain output valve. Volume and
tone controls. Knobs 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MARK D.2. 79/
Printed circuit. Latest design Dimensions
7 x 24 x 5in. A.C. only. Mains isolated 3—4
watts output. Incorporating the latest ECL82
triode pentode output valve giving higher
undistorted output. Volume and tone controls.
Knobs 2/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MARK D.3. 89/6
De luxe model. Printed circuit. Latest design.
Dimensions 7 x 2§ x S5in. A.C. only. Mains
isolated 3-4 watts output. Incorporating the
latest ECL82 triode pentode output valve
giving high undistorted output. Volume, treble
and bass control. Knobs 3/6 extra. P. & P. 3/6.

PORTABLE AMPLIFIER MARK D.4. 69/9

Brand new. By famous
manufacturer.  Especially
built for portable record
players. Dimensions 44 x
> 3y x 4in. A.C. only. 2
valves; EL84 as high gain
output valve; EZ80 as
rectifier. Volume and tone
controls. Knobs 2/6 extra. P. & P. 3/6.

-.l..ll-....-.-ll..-...lll-.'--.l---ll-l
B.S.R. FUL-FI CRYSTAL 19 6
TURNOVER CARTRIDGES

Brand new. Including safphire needles for L.P.
and Standard, giving fullest range and finest

tone obtainable for any player. Can be fitted
to all standard pick-up arms. P. & P. 9d.
sus . L]

BAKELITE

CABINETS 5/9
Brand new. Colour brown.
Attractive deslgn, Size 12
x 7 x 5%in.  Ideal for small
receivers, convertors, etc.
P. & P. 30.

B R s e T e T e e T T T T LT

May, 1959

DI IO R O SR I snns e

B s R MUNARcH | % IDEAL FOR STEREOPHONIC SOUND <
L] L] L]

EXTENSION
SPEAKERS
Polished oak 1919

cabinet of attrac-
tive appearance,
Fitted with 8in. P.M. Speaker W.B. or Good-
mans of the highest quality. Standard matching
to any receiver (2-5 ohms). Switch and flex

inclugad. Ins. carr. 3/6.

8in. P'M. Speakers 8/9

With O.P. transformer ficted 10/-.

6in. P.M. Speakers 12/6

4 x 7in. elliptical speakers 19/6
22/~

8 x Sin. elliptical speakers
P. & P. 2/9.

TELEVOX TELEPHONE AMPLIFIER

Invaluable in a noisy office or workshop. 3
vaives UY41l; UF41; UL4l. 3in. speaker and a
suction type vibration microphone AC/DC.
Size of amplifier 7 x 1} x 3in. Fits any type of
G.P.O. telephone. P.P. & ins. 4/6.

STURDY CASE 12/6
— 2 8f x 7§ x 3jin. deep.

Covered in burgundy
and grey wash-
able  rexine.
Strong clasp,
hinges and
handle. !deal
for  Portable
Radio Chassis
or Transistor
Can be adapted
as a record carrying
case to hold eighteen 7in. long playing records.
P. & P. 2/6.

A “must "’ for the build your own tape re-
corder enthusiast;—

TAPE RECORDER CABINETS 59/6

Suitable  for
the Truvox
Tape Record-
ing deck. Less
front cast
speaker panel.
Size 133 x 15
x 8%in. deep.
Detachable
lid with com-
partment for
spare tape.
Covered in
green washable plastic material.

P.P. & Ins. 4/6.

& CO.

(DEPT. C.5)
621/3 ROMFORD ROAD,
MANOR PARK, E.12.

TERMS AVAILABLE
Send for FREE catalogue

Closed Thursday | i
Open all day Saturday

Tel. ILFORD 6001/3
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HEATER TRANSFORMER o=~
i2 volt at § amp. 0-200- 12/9 i
250 volts primary. P.& ﬂmﬂ' -
P. 1/9. )
HEATER TRANSFORMER 3/9
%—I lRatitli 4or 1-2 Ratio auto transformer.
voltat |.4 amp. primary. 4 vol
AT ry. 4 volt secondary.
sevasssasas

T.V. AERIALS 25/6.

For all LT.A. channels. Outdoor or loft. 3
elements. P. & P, 2/6.

lB\ERIALS t5/9.

.B.C. indoor type. Folded dipole wi 2
Co-ax cable fitced. Posc 1/9. P vieh 1.
T.V. AERIALS 7/9.

For all channels. Complete with Co-ax cable.
For use indoors or in the loft. Postage 1/3.

SUPER
CHASSIS
99/6
5 valve superhet chas-
sis including 8in, P.M.
speaker and valves.
Four control knobs (tone, volume, tuning

wjchange switch). Four w/bands with position
for gram. p.u. and extension speaker, A.C. ins.

carr, 5/6.

l4in. T.V. CHASSIS,

TUBE AND SPEAKER * 11 GNS.
With l4in. Rectangular Tube. 12 months’

guarantee on Tube. 3 months’ guarantee on
chassis and valves. Chassis with Tube and
Speaker (less valves) i1 guineas, Complete and
working with valves and Turret Tuner 19 gns.

Ins. Carr. (incl. tube), 25/=.
39/6

POPULAR 12in. PLESSEY
T.V. CHASSIS

This is a real bargain for anyone wanting to
make up their own T.V. at a very low cost.
I.F.’s 10.5-14 Mc/s. Simply adapted for a 12
channel Turret Tuner and can be modified
to take a larger tube. A chassis in one unit.
Untested. Less valves, tube, speaker and scan-
ning coils. (All can be supplied as excras).
Circuit diagram available at 3/6 or free with
order. Carr. & Ins. 10/6

12in. T.V. CHASSIS 29/6.

Complete chassis by famous manufacturer.
R.F. E.H.T. unit included. Easily fitted to table
or console model owing to this chassis being
in three separate units (power sjvision strip,
t/base interconnected). This chassis is less
valves and tube. Speaker FREE, L.F.'s 16-19.5
Mc/s vision. Channels -5 easily converted to
I.T.A. by use of a Turret Tuner, Drawings
available at 2/6 or free with order. Ins. carr.
10/6. 12in. tube available ac £6. Plus Ins. carr.
15/6.

SOUND|VISION AND I.F. STRIP 2§/6
Plessey. Tested. LF.’s 10.5 Mc/fs. sound. 14
Mcfs. vision. 8 valve holders, Less valves.
Size 84 x 5 x 44in. circuit incl. The tuner
unit plugs directly into this chassls. P, & P. 2/6.
SOUND/VISION AND LF. STRIP. 5/9.
Salvaged. Complete sound and vision strip.
8 valve holders. Less valves. LF.'s 16-19.5
Mc/s. Size 8§ x 4% x 44in. Drawings free with

order. P. & P. 2/6.

SOUND/VISION AND I.F. STRIP. 5/9.
Salvaged. Superhet. 8 valveholders. Less
valves. LFE.'s 7.25 Mc/s. sound. 10.75 Mcfs,

vision. Vision complete from input up to video
output. Sound complete from input to A.F.,
Amplifier, P. & P. 2/6.

TIMEBASE. 4/9.

Containing scanning coils, focus unit, line trans-
former etc. Less valves., Drawings free with
order. P. & P. 2/6.

DUKE & co.
For QuaLTYy
at the RIGHT PRICE
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CHASSIS g SPEAKERS

REGETTERED
IMPROVED
VACUUM

T/V TUBES

17in. Rect. £l| 0/-

14in. Rect. ESII 0’_ guarantee.

Our 12 months’ guarantee (6 months full re-
placement, 6 months progressive) illustrates
our wholehearted confidence in the Tubes
we offer. We sell many hundreds a week
throughout the country and have done so for the
past B years. Many of them go to the Trade i.e.,
to Insurance Companies, Renters and Retailers
who are thoroughly satisfied with our supplies.
Remember they also hold a 10 days’ money back
guarantee.

12 months’

9in., 10in., l4in., 15in., 16in. Round tubes.

Our special offer of these sizes £5. 12in. T.V.
Tubes £6. Three months® guarantee on round
tubes.  Ins. carr. 15/6.

XPRESS DESPATCH SbERX\IE:Eoc*.
Exe hone to confirm Tube e
lease Hon h Money order. ;Tauy e o
Train same day.
“che: o’r’\zl‘;sae\?agﬁ:ble with remittance by a
%’eelrzlgcraph Money order.

17//7.V.CHASSIS,
TUBE & SPEAKER 16 GNS.

17in. Rectangular tube on modified chassise
Supplied as single channel chassis covering
B.B.C. channels [-5, or, incorporating Turret
Tuner, which can be added as an extra, at our
special price to chassis purchasers of 50/~
giving choice of any 2 channels (B.B.C. and
I.T.A.). Extra channels can be supplied at 7/6
each. Chassis size 12 x 14} x llin, less valves.
Similar chassis are used by well known companies
because of their stability and reliability. With
tube and speaker (less valves) 16 guineas.
Complete and working with valves and Turret
Tuner 24 guineas. 12 months’ guarantee on the
Tubes. 3 months’ guarantee on the valves and
chassis. Ins. Carr. (incl. tube) 25/-.

BOAUNGEERAG GG ARAERAAASARRASERaARRGaARSES

Contemporary

EXTENSION
SPEAKER
3276

18 x7 x |5in. Dark
veneered walnut
cabinet.  Actrac-
tive speaker fret.
High quality 8in,
P.M. speaker. On
and off switch and
volume control. P.
& P. 3/6.
awsbgasass mag
MAINSTRANSFORMERS

DROP THROUGH TYPE 12/9

350-0-350 volts at 250 mA., 6.3 volt at 4 amp,,
6.3 volt at 4 amp. 4 volt at 3 amp., 22 volt a¢ .3
amp., 4 volt centre tapped at 1.5 amp. Primary
200-250 volt. 50 cycles. .P. & P. 3/9.
UPRIGHT TYPE 3/9

350-0-350 volt at 80 mA., 12 volt at 1.5 amp.,
4 volt at 2 amp. Primary 100-120-200-250 volt.
Fully shrouded. ldeal for mains auto transform-
ers. P. & P.2/9.

MAINS AUTO 12/6.

0-205-225-245 volts at 300 mA. Isolated wind-
ings of 6.3 volt at 2-6 amp. 6.3 volts at 3-6 amp.
2voltat |-4amp. P. & P, 3/9.

©O.P. TRANS /3.

Standard size 2-5 ohms. Post lj—. 20 for £1.
P. & P. 5/6.

POWER PACK AND AMPLIFIER 19/6.

R.F. E.H.T. Not tested. Amplifier stage 6V6
with O.P. trans. 3 ohms matching. Smoothed
H.T. 350 volt at 250 mA., 6.3 v. at 5 amp. 22 v.
at 3amp., 6.3 v.at 4amp.and 4 v. centre tapped.
Less valves. Drawings free. Size 14 x 8 x 7in.
Ins. carr. 5/6

POWER PACK AND AMPLIFIER 9/9.
Output stage PEN45. O.P. trans. choke.
Smoothed H.T. 325 volt at 250 mA. 4 v. at 5 amp.
6.3 v. at 5 amp., 4 v. at 5 amp. centre tapped.
Valve base for rectifier. Octal or 4 pin. Output
is taken from standard plugs. Less valves. rns
carr. 5/6.

CLOCKWORK MECHANISM 1/9.

A perfectly engineered clockwork unit, with a
fully enclosed clock-type spring, gear train and
escapement. Ex. W.D. (type ROF (B) 40 SL).
Can be modified for use as a darkroom timer,
clock or any mechanism requiring activation.
For the amateur mechanic with ideas, it offers
considerable scope. Drawings free with order.
Post 1/-.

INSULATING TAPE /6.

75ft. of %in. tape in sealed metal container.

Post 9d.

SOLO
SOLDERING
TOOL

110 v. 6 v.,

12 v. (special 1 2/6
adaptor for 200240
v. 10/- extra). Auto-
matic  solder feed
including a 20ft. reel of Ersin 60/40 solder and
spare parts. ltis a tool for electronic soldering
or car wiring. Revolutionary in design, In-
stantly ready for use and cannot burn. In light
metal case with full instructions for use. Post

SOLDER REELS I/6.
On plastic spools. 60/40 3-core Ersin. 20ft. for
/6. Will fic the Solo Tool. Post 4d.

STRONG
PHOTOGRAPHIC
SLIDE CASE
gList price £2/10/-).
exine covered.
Size 8 x 123 x 17/6
2%in. deep. Will hold
150 of those expensive
coloured transparen-
cies in numbered par-
titions.
This is the answer to that aggravating search
for that particular photograph, and will, of
course, keep them safe from damage. P. & P.2/6

COLVERN PRESET POTENTIOMETERS 2/9
Brand new. 200 ohms. 10 K.and 20 K.. P. & P.
FOCUS MAGNET 9/9

Brand new. 38 mm. Incorporating picture
shift conerol. P. & P. 1/3.

SCANNING COILS 10/6

Low impedance. 38 mm. Brand new. P. & P. 1/3.
GANG CONDENSERS 1/9

Salvage guaranteed. Standard size two gang.
.0003 and .0005. All tested and guaranteed.
P. & P. 1/3.

R.F. E.H.T. COIL 7/9.

7-10 KV R.F. frequency approx. 200 K/cs.
Uses 6V6 or P6l as osc. suitable for ULTRA
model V600, W700 and many other sets or
replacing E.H.T. mains transformers. Ideal
when using a larger tube. Size 4% x 2in, dia.
base. 4 x 44in. Circuit drawing available with
order. P. & P, 2/6.

CHASSIS /-

6 or B valve latest type midget valve design for
A.M, or FFM. Brand new. Cadnium plated.
Size 12} x 74 x 23in, P. & P. 1/9.

T.V. MASKS I7in.

White 9/9. Grey 10/9. Post2/-.

T.V. MASKS 12in.

Soiled 1/9. Post 1/6.
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‘Our
tive " FAMILY FOUR" - i
T.R.F. Receiver for home construc- | oG ING]
tion. C:v:r: Long and ium O o Q" J
Wavebands, is housed in very sm:

super-sensi-

e w

art

plastic table cabinet in Brown or Black. For A.C. Mains 200/250 v.
Comprehensive assembly instructions provided, lncludmg'pmchcnl
and theoretical diagrams, which are easy to follow and will enable

u to complete this receiver which will be the envy of your
riends. ALL NECESSARY COMPONENTS ARE BEING
OFFERED FOR LIMITED PERIOD ONLY AT THE
REMARKABLE PRICE OF ONLY 79/6, plus 2/6 p. & &
Instruction book available separately if you wish to study before
purchase at 1/6 post free.
00000000000000000000000000000

SMULLARD 510 HIGH-FIDELITY AMPLIFIER §

Printed circuit version ®
with ULTRALINEAR @
PUSH-PULL output®
stage, giving excellent ®
output of 10 watt ®
{max.). Built-in ®
controls. Wil suit ®
| all types of highe®
| impedance _input. ®
All required com- ®
ponents of best®
quality to Mullard Spec. are ®
offered at special inclusive ®

rice of £9/9/- plus 3/6 p. & p. ®
nstruction Book with ful! con- ®
@ structional details, diagrams, etc., and itemised price list ®
@ available separately at 3/6 post free. ]
*..0........................*

L] SUPER 5 WAVE BAND CAR RADIO o
(4 (By world famous manufacturer) O
® This excellent receiver is very easily fitted in any ®
® car with 12 v. system. Comprising: power unit,

® 61in. speaker on baffle and tuner unit. Valyve linc ®
® yp: 2-EF41, ECH42, EBC4l, EL42, EZ41. THREE ®
o SHORT WAVE BANDS (16-31 m.), MEDIUM ®
® (190-550 m.) and LONG (1,000-2,600 m.), variably ®
® tuned. Controls: volume on/off/tone, wave change/ ®
o tuning. Horizontal dial with chrome surround. e
o BRAND NEW, FULLY G’'TEED AND UNREPEAT- ¢
® ABLE AT £17/19/6 plus 5/- p. & p. Terms available. ®
*........... ..............*

— e
OUR SPECIAL IN-e
CLUSIVE PRICE ¢
ONLY 39 GNS. if alle®
items purchased together. ®
® Terms: £4/19/- dep. and 12 monthly payments of £3/3/-.@
® C. & p. 15/- extra. Full assembly instructions provided. ®

® Note: We shall be pleased to wire the tape deck switches ®
® at extra charge of £1.  Send stamp for further details. °

AN
ol

o QUALITY RECORDER®
s FOR 39 GNS. 5
° Collaro Mark 1V Tape °
Ps Transcriptor  Deck... £25 0g
P Special amplifier.. €14 144
P 8X 6in. loudspeaker... £1 104
° De luxe Cabinet °
P gilt  fittings.. £4104
P Collaro Mk °
° similar) £2 54
° 1,200ft. °
° tape £1154
: ! TOTAL £49 144
[ ]

[ ]

[ ]

[ ]

[ ]

LYNE RADIO LTD.

S PO PPV O OOV OVVCV VOOV VVIV VPV VPV VIV OOV OvoVwN
e A e e o o e e oo e o o o o o o o o A e o A o o A o o o o 4

=, 000000000000000000

THE
COMPONENT
SPECIALISTS

sLEADING THE FIELD-—

in equipment for

? THE CONSTRUCTOR & HI-FI ENTHUSIAST
e SEND STAMP FOR FULL LIST including F.M. Tuners, Receivers, Ampli~
o fiers, Stereo Amplifiers, Tape Pre-Amplifiers, Transistor Portables, Crystal
® Receivers, Battery Charger, Baby Alarm, etc.. etc.

0000000000000 000000000000000000000000000000°

THE NEW LOOK RAMBLER ALL DRY BATTERY PORTABLE §

This wonderful receiver (the ideal companion for:

your summer holiday) with the " hall-mark ™ of o
quality, is housed in a most attractive cabinet finished o
in two-tone RED/GREY ** Lionide ” with chrome g

(By ﬁtﬁngs. e very neat appearance is set off by d’le.
popular  smart cream plastic top panel engravi n re and.
demand) Employing modern miniature valves: Y

green.

1T4, 155, 3V4, and a good quality 3in. loudspeaker, o
this receiver has everything—quality, sensitivity, g
volume, tone and economy. Uses all-dry batteriesg
AD35 (1/6), B126 (9/-). All necessary components o
(less batteries) are offered at a special inclusive o
price of only £7/7/- plus 2/6 p. & p., or. Special g
extra-economy version with latest range of low o
consumption valves (DK96, DF96, DAF96, DL9%6), o
£7/15/6, plus p. & p. Easy-to-follow Instructiong
Book, containing full description, itemised price list.g
practical and theoretical diagrams, available separately ¢
at 1/6 post free. °
° RAMBLER MAINS UNIT enabling the above receiver to be run®
odirectly off any A.C. mains supply 200/250 v.- Fits snugly into the battery compartment®
@ (dimensions 7in. X 2%in, X Idin. overall). All y lied at ONLYe®
#47/6, plus 1/6 p. & p., or can be supplied assembled and tested at £3/5/-, plus p. & p.
® suitable for many other portables.

2000000000000 0000000000000000000000O0OCOOCGOOCGOIOIODS

= o o A SUPERB NEW TRANSISTOR o
o  THE NEW JASON o o ppiNTED GIRCUIT POCKET ®

(Also®
[ ]

° FM TUNER o o °
®This is the latest addition to the im-® @ PORTABLE (BY PERD'O) °
® pressive JASON range, and like all® @ 3 e Amostattrac- @
®JASON equipment, can be depended® © tive receiver ®
®upon for QUALITY, RELIABILITY® e employing 6@
®and PERFORMANCE.  Incorporates® @ selectede
° . e o transistors®
° o o and covering®
° ® o edium and®
° o o N Long wave®
° ® @bands. Housed in smart cream plastic case, size ®
° ®  o5%in. X 3%in. X 13in. with gilt table stand and®
) ®  econtrol knobs. | necessary components for®
o ® e®construction of this utiful receiver are®
° ®  @available at a spccial inclusive price of £9/19/6,@
® : ®plus 2/6 p. & p. including comprehensive, easy-®
:the very latest features in design to en-o ®to-follow instructions

(availabl tely. ®
©2/6 post free.) — ] °

@ sure simplicity of operation and faultless 000000000000000000000060

e performance, Housed in smart metal

.shelf mounting.caBJnet mn pas.tel green g
o with grey plastic dial. Built-in powerg
@ supplies are provided, enabhr.ng con-o
@ nection to any amplifier or radio fitted g
@ with Pick-up sockets, without complica- g

STHE CLYNE RADIO * DE LUXE"$
o PRINTED GIRGUIT SUPERHET e
[ ]

tiof i ilable, i.e. A 5
$Sndad o Feings Area.. ALLg and (L and®
o NECESSARY COMPONENTS SUP- o M) Superhet us- o
oPLIED AT SPECIAL INCLUSIVE ing the latestg

oPRICE OF: STANDARD TUNER o
0£8/19/6; FRINGE AREA TUNER4
©£10/19/6, both plus 3/6 p. & p. Com-¢o

miniature valves: g
ECH81, EF854
and ECL80, plus g

o prehensive Assembly Instructions with g contact  cooled

o full description and itemised price listg Rectifier. lncor-:
eare available separately if required atg S poretes - Ferriteg
©2/6 post free. ® ¢Rod Aerial and is of unit construction.
0000000000000000008 gLxceptional sensitivity and  selectivity. o

o Outstanding performance and quality T.C.C.o
.gondensers t}xrouggout. Elasily cBori(stlr‘ucted.
in one evening. Brown Ivory Bakelite or
: AGCOS MIC 39-1 : :wooden Walnut finish cabinet. A.C. mains:
o Crystal_ stick microphone.  Listg 200/250 v. All necessary componentsg
@ Price gns. Our price 39/6,¢ gat special inclusive price of £7/19/6 plusg
oblus 1/6 p. & p. ® ©3/6 p. & p. Instruction Book with itemisedg
00 00000000000000000 oPrice list available separately at 1/6 post free. o

If not stated, please add postage on orders under £1.
.order or C.0.D. (charges extra).

Cash with

) Open: Tottenham Court Rd:9 a.m. to 6 p.m. Mon. to Fri. Sat. Ip.m.
Holloway Road: 9 a.m. to 6 p.m. daily. Thurs. | p.m., Sat. 5.30 p.m.

PR PN PN
hr b O 0 0 0 00 00000 0. 00000 6. 0.0 0 o

{CLYNE RADIO LTD.

Our advanl:ageousv HvPvanFCvredvItZJI:l:n:s :re'a;imgtz ;yvsinvgle'i;m
over £5. Your enquiries invited. ¢
162, HOLLOWAY ROAD, LONDON, N.7. NORth 6295/6/7.1
18, TOTTENHAM COURT ROAD, W.I. MUSeum 5929/0095.
(50 yards only from Tettenham Court Road Tube). [

All post orders and correspondence to [
162 HOLLOWAY ROAD, LONDON, N.7. (

PO AT
e O 0.6 6 0 0 0 0.0 0 0.0 0 0 4 0 0 0

.
L A A o o o

P O

o0

W W
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PULLIN SERIES 100
TEST METER

This beautiful instrument can
ONLY £2/7/6 deposit plus 2/6 P & P und
2 monthly payments of 17/8. Cash price
£12/7/6 plus 2/6 P. & P. Spac. 21 ranges.
j0- OOOV D.C; Omlcroampsto

.C; 0- megohm, 10-1000 v. A.C.; 100
microamps  A.C; 0-10,000 ohms A.C.
Basic movement 10.000 ohms per volt.
20008000 000000000000
o DECCA PORTABLE AMPLIFIER. @
® As supplied in famous DECCA-e®
®MATIC IIl. Complete with smalle®
® cream control panel escutcheon and ®
@ knobs. Full range tone and volume ®
® controls. Employs ECL82 valve.®
®Size 3 X 34 X 8iin. Omly 59/60
oplus 2/6 P. & P.
o SPECIAL CELFSTION 8 x Gm..
o®elliptical high flux loudspeaker,
@30/~ plus 1/- P, & P, [
o VERY ATTRACTIVE PORTABLE @
o CABINET in Red and White polka®
®dot for accommodating the above®
®items and ancxllary equipment, ®
@75/, plus 5/- P. & P. °

®NOTE. Supplied post free if alle
Onbov. items purchased together.®
2008000000000 0CCORSOS

AMPLIVOX HEADSET SPECIAL. (Not
surplus). As used in up-to-date ships, air-

teu:. Excellent quallty super llﬂhtwelghl
low imi nce magnetic headphones com-
plete with button microphone attachs
plastic ear moulds. Abso]utely brand new
45/~ pair. Plus 1/6 P. & P.

G 1RO,
o With integral Stand and built-<in ®
© Spotlight for illuminating work.®
©200/250 v. ONLY 22/6. P & P.1/6.0
o-ooo-ooo-oooloo.oo

12in, SELHURST LOUD-
SPEAKERS I5 ohms, 15 wm 30-14 0%0

cps. Brand new. £4/10/- plus 3/6

12in, HARD ALLAN P.M. LOUD-
SP) 3 ohm spcech coxL Brand new.
Only 32/6 plus 2/6 P. &

000000000000 0000000
oLATEST B.S.R. UA12 STEREOe
autochanger unit complete®
F1 stereo cartridge for®
®monaural or stereo records. Brande®
®new and fully guaranteed. £10/19/6@
®plus 3/6 P. & P. erms available. ®
9000000000000 08OBOCGROS
GARRARD RC, 121D MK. II STEREO
MONAURAL 4-SPEED AUTOCHANG-
ER. Complete with GC8 plug-in crystal
head and sapphire styli for mnaural

records.  Brand fully
Limited stocks. ONLY 511/-L plus 5/-
P. & P. NOTE: Garrard P. Stereo

plug-m head for above available as optional
extra for £2/-/1 inc. P.T. Terms available.
GARRARD RC120/4H. 4 speed auto-
changer with GC2 insert. Brand new, fully
guaranteed. £9/19/6 plus 3/6 P. & P.

o--oo-ooo--o-oooooo
LA

o THE TEST
[ COLLARO “CON-
o QUE.

o4 - speed

®a uto -
®change:1 ®
®in  cream

@ with Studio
® 0" insert.
©®Brand new,
®fully guar-
@ ante
0£7/19/6 plusP. & P. 3/6.
0000000000000 00BOBOGOS

GARRARD 4S,P. This famous single-
record 4-speed unit complete with GC2
turnover crystal head and sapphire styli
available in limited quantity. Brand new and
fl;xllé lgunranteed, Only £6/19/6, plus 3/6
B.S.R. UA8 MONARCH. 4-speed
Mixer Autochanger complete with turnover
crystal insert and sapphire styli. Few only,
now at £6/19/6 plus 3/6 P. & P. Brand new
end fully guaran

ry

!
000000000 OCOGOS

A

SEND STAMP FOR SPECIAL BARGAIN LIST!

b MAJOR SEVEN ALL PURPOSE
[ gnh Pmmgs Sug:plxed complete with
ly
® batteries. Push-pull output, Medium =
@ instructions at SPECIAL

: TRANSISTOR PORTABLE
7 x 4in,
®and Long Wave coverage. neces-

o With Special de Luxe Cabinet with
® elliptical lcudspenker. slab aerial, and A*
®sary components and full assembly

INCLUSIVE

® PRICE of £9/9/~ plus 3/6. P, & P. or
® with MAZDA Transistors (250 mw.
®output), 15/~ extra. Instruction
® envelope and itemised price list avail-
®able separately at 1/6 post free.
.................................
ME We earry large stocks of Meters from 50 microamps tol,500 v.
A few of the most popular types are:—100 microamps 2}in, Flush Round
Moving @ 45/~; 509 microamps 2in. Flush ound Movmg Coil @
18/8 I mA. Zin, Flush Square Movmg Conl *Elliott,” 1954 m 25/-;
50 mA. 2in. Flush Square Moving Coil, 8/6; 0.5 amp. R.F. 2in. Flush Square
6/6. Send stamp for complete list. \X/e shall be pleased to quote for special
meters to your own specification.
0000000000000 00000000000000000000
b EXTRA SPECIAL OFFER 1!
O A small three-valve PORTABLE RE-~
:C RD-PLAYER AMPLIFIER mount-
.ed on baffle 12 X 7in. with High Flux
6§m Loudspeaker, Valve line-up ECC83,
E280. [ncorporates separate bass
.and treble controls. Max. output 3 mtts
O Will match all types of high im;
:;l;lck-up Ready to use. 55/12/6 plus 3/6
ONEW STYLE CABINET finished
@ in two-tone Leatherette. Will accom-
® modate above Amplifier and Baffle
® without modification, also mos!
.types of Ancillary Equipment. Over-!
all size 18 X 13} X 8kin. Fittedi
0w1!h carrymg handle. £3/9/6 plus
®5/-. P, &P,
ONOTE. I both items pur~
®chased together they will be
®supplied at a special mclusxve
®price of £8/7/6 plus 6/6 P.
................................

LYN E RADIO LTD.

18 TOTTENHAM COURT ROAD, W.I.

[ ]
CABINETS. We carry large stocks of ®
cabinets to suit all types of equlpment.
at prices ranging from 45/-. This cabinet ®
is an example of the wondcrful new "RE-®
HOUSING range and 15@®
priced at only 512/19/6, plus 20/- carriage ®
and alle®
types of turntable, tape deck amplifier ®
etc. Terms available if required. Send®
stamp for illustrated leaflets of full range. 0

162HOLLOWAY ROAD,LONDON, N.7.

*“GAPRIOL ™’

.................................
.................................
® RADIO JACK. A recent addition to our comprehenswe range of equip-®
® ment to build yourself. Covers local Medium Wave Stations variably ®
@ tuned. mpact self-contained unit requiring only connection to aerial ®
® (no power supplies required) for first—class reception when used in con-@
® junction with your tape recorder or high gain ampllﬁer | necessary ®
Ofnogpl;)nents available at a special inclusive price of only 19/6 plus |/6.

.................................
VALVES. We have perhaps the most up-to-date valves stocks in the trade
New imported valve types fully guaranteed and P.T. paid and all the usuul
surplus types at special prices. We also carry a comprehensive stock of all
\A. types at current list prices. Send stamp for list. Note: Certain other

American special purpose types can be supplied. Enquiries invited.

000000000000 000C000ROOOIDNINOIOGIOIOINOISS

UNREPEATABLE
OFFER

@ ATTRACTIVE POLISHED WOOD-
oEN EXTENSION SPEAKER CAB-
o INET (sllght blemxshes) fitted with good
@ quality 8in. lot unit(for

L )
e °
- AN T °
©®Goodman, W.B., or similar). Supplied (- °
®as High impedance unit with volume : (4
@ control, easily converted to standard Low °
llmpedance for matching domestic Radio \ o
®ctc. Size approx. llm X l4in. X 6%in. °
®These are reclai “Ren units in ‘- o
®first class working order and are ONLY [
©16/6, complete, plus 3/6 P, & P. ®
0000000000000 00000000000000000000°

0000000000000 000000
A PRECISION TEST METER o
(To build yourself) Designed®

for Test®

bench ande
produced®
for us bye
the famous ®
Pulline
Company, e
this instru-e@
me n te
coverse

\ the fol-®

nineteen®
basic®
ranges:®

D.C.Vol-®

0.

0 100, 0-500, O-IOOO (All ranges 5000.
® shms per volt), A.C. Voltage0-10,0-50,®
(.100, 0-500, G-1000. (All ranges®
95000 ohms per volt). D,C. Current.
©(-200 microamps. 0-10 ma.,0-100 ma.,®
©0-250 ma., 0-500 ma., AC. current,®
®(.. 200mlcroamps Reslstance 0-200, 000.
®chms. (Easily extendible to 2_meg-®
®ohms.) uracy, 3% of .D.e
.on D.C. ranges. 41% on A.C. ranges,®

®any frequency between 15-20,000@
®C.P.S. (Sine wave) 5% on resistance®
®range. Positive Range selection by®
® means of plug and socket. This fine®
®instrument is_easily constructed, fulle
@instructions being given with each®
®assembly. All necessary components ®
@ available at a SPECIAL INCLUSIVE @
®PRICE OF £7/5/-, plus 2/6 P. & P. .
® Illustrated leaflet on request.
...................

PORTABLE GRAM AMPLIFIERS
RC2A. Small PRINTED CIRCUIT
single-valve high-gain amplifier for the
smaller type of portable mploys
latest type valve, Further
details on request. Price only 59/6
plus 2/- P
RC3 A supenor quality 3-valv
amplifier employing an
ECCB83. With separate bass and treble
controls. Price £3/19/6 plus 2/6 P. & P.

THE

&

e 1

This highty =
e!flc:ent unit

is simple to assemble, extremely
sensltlve lnd mﬂy be Ins'alled mna
matter of minutes. Completely
SAFE employing a double wound
mains transformer Attractively
ﬁmshed in Red and Grey (wash-
able) **Lionide” with cream plasuc
escutcheon. Size only 73in. X 3fin.
X 6%in. Supplied in kit form
complete with mike at ONLY 72/6
plus 2/6 P. & P. or assembled and
tested 39/6 P 2/6. Suitable
mike flex avaxluble at 3d. a yard.
Instruction book and price list
available separately 1/~ post free.

A.C. 200-250 v.

TRANSFORMER SPECIAL. Superior
quality half shrouded drop thro' Mains
Transformer. Input 20/250- v. Output
350 0-350v 80 mA. 6.3 v. 3 amps, 5 v. 2
equlpment guaranteed OK

Only 9/6 plus /- P.

STOP-PRESS. Few on.|y WESTING-
HOUSE 14A144. Metal Rectifiers. Rattd
350 v. at 200 ma. Full wave bridge typ
Ex-equip. but as new. (List 37/6). 10/6,
plus 1/-P. & P.
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R.S.C. HI-FI TAPE RECORDER

For spacc conservation Lidis  [NCORPORATING THE LATEST MK, IV
omitted from iHustration.

COLLARO TAPE TRANSCRIPTOR. THE
LINEAR LT45 HIGH QUALITY TAPE AM-
PLIFIER AND A HIGH FLUX 8xsin. LOUD-
SPEAKER.

3 9 l %a/r-r A spare tape spool and reel of first

2 GNS. quality Tape is included.

A Collaro Studio Microphone can be supplied with the
recorder only at a special price of 37/6.

YOU CAN PAY TWICE THE COST FOR THE
SAME QUALITY. Full descriptive leaflet supplied

T o } on. receipt of S.A.E.
e unit is housed in an attractive
walnutveneeredcabinetasillustrated, H-P- TERMS. DEPOSIT 3 gns. and 12 monthly

Size approx. 18X 17 X 14in. high. payments £3/10/6.

HI-FI 8 WATT AMPLIFIER

SPECIAL PURCHASE

DUE TO CANCELLED - -
EXPORT ORDER

For 200-250v, A,C. mains. Carr. 7/6.

A REMARKABLE OPPORTUNITY !

Push-pull output. Latest high efficiency B.V.A.
valves. Dual separately controlled inputs for
mike and gram. Separate bass and treble con-
trols. High sensitivity. Output for 15 ohm
loudspeaker. Guaranteed brand new, tested,
and in perfect working order.

AUTO-CHANGER
COLLARO RC54 3-SPEED MIXER

Fitted 8tudio pick-up with turnover head. Brand new,
cartoned, but for 110 v. 50 e.p.s. A.C. mains. 8o that
the unit can be operated from normal 200-250 v. A.C.
mains we are supplying free with every changer a suitable
auto-transformer with input and output voltage eclearly

marked. Limited -number only. £5/19/8. Carr. 5/6.

THE SKY FOUR T.R.F.RECEIVER R.S.C. BATTERY TO MAINS CONVERSION UNITS

fm‘f’:"'?m%“ va. Type BM1. An all dry battery eliminator.
AC. mains.

:ﬂﬁ’ﬂad‘“;ﬂbﬁf kit with diagram 39/9 or ready for use 46/9.

It employs valves | 450 mA. and 2 v. 0.4 2. to 1 amp. y smo
SKI, 8FGL, GFSO, | COMPLETELY REPLACING BOTH HLT.

designed for simplicity ln wiring. Sensitivity and quality | AND K.T. 2 v. ACCUMULATORS when connected to
are well up to standard. Point-to-point wiring diagram. { A.C. mains supply 200-250 v. 50 c¢/s. SUITABLE FOR ALL
Instructlons and parts list. 1/8. This receiver can be built BA'I'I'ERY RECEIVERS normally using 2 v. accumulator.

for a maximum of £4/19/6 including cabinet. Avallable
in brown or cream bakelite or veneered walnut. Complete kit with diagrams and instructions.

2in. approx. Completely replaces batteries supply 1.4 v. and
and M. wave T. B.F 90 v. where A.C. mains 200-250 v. 50 c/s is available. Suitable
receiver with sclen- | for all battery portable receivers requiring 1.4 v. and
lum rectifier. For | 99 y, This includes latest low consumption types. Complete

nut vencered type. | Type BM2. Size 851X 2}in, Supplies 120 v., 90 v. and 60 v.,

Size 5} x4ix

THEREBY
BATTERIES

49/9 or ready for use 59/6.

SIX TRANSISTOR POCKET RADIO RECEIVER

Total cost of parts.

£9-19-6

A working unit can be demon-
strated at our County Arcade
premises. All items are avail-
able separately.

EXTENSION R.S.C. A12 STEREO
SPEAKERS AMPLIFIER KIT

Limited number in hand-| . .
some Walnut veneered cab- | A complete kit of
inets. 2-3 ohm speech | parts to construct - -

coi 3 b in. | 2 good quality 3+ g
3511;’ ?0: 526949 8in. | 3 B (total 6  Carr. and packing 7/6.
DRY SHAVERS. Brand new carrying | watt) stereo amplifier providing really life-like
case. Operation from 3 U2 batteries, fitted reproduction. Suitable for use with all stereo,
in case. Just the thing for travel. Only 59/6 pick-up heads at present available. Ganged
(approx. half price). volume and tone controls. Preset balance con-
RECORDING TAPE. 600ft. reels, 8/9. trol. Outputs for matched 2-3 ohm speakers.
1,200ft. reels 14/9. For 200-250 v. A.C. mains. Astonishing value.
ELECTRIC SOLDERING IRONS with neon
indicator. Lightweight type for radio work, | W.B. HSTENTORIS‘}’NEZK’EwSH FIDELITY P.M.

All parts including cream or
coloured plastic case, printed
superhet circuit, ferrite aerial.
Transistors, 23in. P.M., speak-
er. Long and medium wave-
bands. Size of unit 53 x3}
X 1tin, Detailed construc-
tion booklet supplied.

HF1012, 10 watts 15 ohms (or 3 ohm) speech

coil. Where a really good quality speaker at a

LINEAR L3/3 STEREO g)l:vs price is required, we kf-ughly recommcll 1/1d
unit with an amazing performance. £4/10/9.

AMPLIFIER Please state whether 3 ohm or 15 ohm required.

Sensitivity 150

R.S.C. TRANSFORMERS
FULLY GUARANTEED
INTERLEAVED AND IMPREGNATED

MAINS TRANSFORMERS
Primarjes 200-230-250 v. 50 c/s.*

FULLY SHROUDED UPRIGHT MOUNTING
250-0-250 v, 60 mA., 6.3 9. 2a.,.5v.2a, ........ 17i8

250-0-250 v, 100 mA., 6.3 v. 44, 5v. 3 a. 2318
300-0-300 v. 100 mA., 6.3 v. 44, B v. 3 a. 25/8
350-0-350 v. 100 mA ,.6.8 v. 4 &., 5v. S a, 25/
300-0-300 v. 130 mA., 6,3 v. 4 a, c.t., 6.8

suitable for Mullard 510 Amphﬂer 0gac 33i8
350-0350!7 150 mA., 6.3v.4a,5v.3a 33i8

425»0-4267 200 mA., 63'v. 4 o b

ct.Bv.3a.
TOP SHROUDED DROP-THRQUGH TYPE

260-0-260 v. 70 mA., 6.3v. 24,5 v, 2a.

360-0-350 v. 80 mA., 6.3v.2a.,5v.2a.

250-0-250 v. 100 mA., 6.3

300-0.300 v. IOOmA. 6.3

350-0-850 v. 100 mA., 6.3

350-0-350 v. 150 mA., Gav 4

ELIMINATOR TRANSFORMERS

Primaries 200-250 v. 50 cfs.

120 v. 40 mA., 5-0-5 V.1 8. ..., iiiiieiniiinnn, 14/9

90 v. 15 mA., 6:0-6 v. 260 MA.  ...........0.0.. 911

FILAMENT TRANSFORMERS

Primaries 200-230 v. 50 c/s.

63v.15a

LR R
e

a,5v
a., 4v.
a, 5w,
a,b5v.

OUTPUT TRANSFORMERS

m.v. for 3 watts E e
output en each .
channel, Gang-
ed Vol and
Tone Controls.
Pre-set balance
control. Out-
puts for two
matched  2-3
ohm speakers.
ht 6 Lifi P. c(i:an S usﬁghTs
straight 6-watt amj er.) Provides remar
realistic output wgen connected to 200-250 VY AM/FM RADIOGRAM CHASSIsmeH
A.C. mains point. Stereophonic pick-up head QUALITY. PUSH-PULL. 6-8 ATTS
and good quality speakers. Instructions and OUTPUT. Current manufacture. 12 months
arantee included. Carr. free. 7 guarantee. For 200-250 v, mains. Covers L.
end S.A.E. for leaflet. gn S. |and M. wavebangs ‘}:‘Rxs F. 1M Inc(l)\;?eszsz latest
. type miniature valves. y gns.
Or deposit 27/9 and 5 monthly payments of 27/9. plys 7/6 carr. Or deposit £2/12/- and 9 monthly
COLLARO JUNIOR 4-SPEED RECORD PLAYER | Payments of £2/12/-.
with separate pick-up having dual int  eapphire
stytus.” Brand new, cattoned. For 200-250 v. AC. mais | COLLARO AC/4/564 4 Speed Single Players
only. Only £4/10/-. Post 3/6. £6/9/6. Carr. 4/6.

Midget Battery Pentode 66:1 for 354, etc.  ...... 3/6
Small Pentode 5,0000 038 .............. .. 318

d Pentode 5,0000 to 30 416
Standard Pentode 8,0000 to 3Q 4/8
Pugh-pull 8 watts 6V6 to 5 ohms ...... 8/8

Push-pull 10-12 watts 6V6 to 3Q or 150
Pushl -pull 10-13 watts to match 6V8 to
Push-pull EL84 to 3 or 15 ohma
Push-pull 15-18 watte, sectionally wound, SLS
KTG8, etc., or 8 to 15 ohms
Push-pull 20 watt high-quality se:
6L8, KT68, etc., to 8 or 150

SMOOTHING CHOKES

250 mA., 5 H., 100 OhM8 . 0uveunnrnernuoenennnn 11/9
150 mA., 7-10 H., 250 ohms o 11/8
100 mA., 10 H., 200 ohms .............. 8/
80 mA., 10 H., 850 ohms . 5/6
60 mA., 10 H., 200 ohma . 4/11

1 amp. 0.5 ohta L.T. type oo ooveoennoss O

PHILCO F.M. RADIO FEEDER UNITS
(WIith self-contained power pack)

A De-Luxe unit housed in a beautiful walnur

veneered cabinet. 110-200-250v. 1 2

A.C. operation, Magic-eye tuning 2 GNS.

indicator. 6 valves. List price £21.  Carr. 5/-
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R.S.C. A.10 ULTRA LINEAR
30 WATT

HIGH FIDELITY

AMPLIFIER

EF86, ECC83, 807,
807, GZ34. Tone
Control  Pre-amp.
stages are incorpor-
ated. Bensitivity 1s
extremely high.
Only 12 millivolts
minlmum In;
req

CK-UP. Separate
Treble controis
give both "* lift “ and * cut ™
with ample tonme correction
ior long playing records. An extra
fnput with associated vol. control
is provided so that two separate
inputs such as “mike™ and
gram, etc., etc., can be simultaneously applied for mixing purposes. AN OUTPUT SOCKET
WITH PLUG IS INCLUDED FOR SUPPLY OF 300 v. 20 mA. and 6.3 v. 1.5 8. FOR A
RADIO FEEDER UNIT. Price in kit form with easy-to-follow wiring diagrams.
only 11 GNS. Cover us lltustrated 18/9 extra. Carr. 10/-.
Or Factory bullt with 12 months’ guarantee £13/19/6. TERMS ON ASSEMBLED UNITS.
DEPOSIT 24/9 and 12 monthly payments of 24/9.
Type 807 output valves are used with High Quaity Bectionally wound output trans*
former speciaily designed for Ultra Lincar operation. Negative feedback of 20 D.B. in
maln loop. CERTIFIED PERFORMANCE FIGURES ARE EQUAL TO MOST EXPENSIVE
UNITS AVAILABLE, Frequency response 3 D.B. 30-20,000 c/cs., Tone Controls
-+ 13 D.B. st 50 c/cs. + 12 D.B. to — 6 D.B. at 12,000 ¢/cs., bum and noise 70 D.B. down.
Good quality reliable components used. Chassis finish blue hammer. Overall size 12x9x
9in. approx. Power consumption 150 watts. For A.C. mains 200-250-250 v. 50 ¢/s. Out-
puts for 8 and 15 ohm speakers. EQUALLY SUITABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS or OUTSIDE FUNCTIONS. IDEAL FOR USE WITH
MUSICAL INSTRUMENTS SUCH AS STRING BASS, ELECTRONIC ORGAN, GUITAR,
ete. FOR DANCE BANDS, GARRISON THEATRES, etc., etc. We can supply Microphones.
%TMN. etc., at keen cash prices or on terms with amplifiers. EXPORT ENQUIRIES
'ED.

LINEAR * DIATONIQ * 10 WATT HIGH FIDELITY AMPLIFIER. A compact attrac-
tively finished unit. See manufacturers advert, Page 66. 12 Gns. Cash or on H.P. Terms..,
Send 8.A.E. for leaflet.

LINEAR 145 MINIATURE 4/5 W. QUALITY AMPLIFIER. BSultable for use with any
record playing unit and most Negative feedback 12 D.B. Bass and Treble
controls. For A.C. mains input of 200-250 v, 50 c.p.s. Output for 3/3 ohm speaker, Three
miniature Mullard valves. Size only 8 %5 x 53in. high. Chassis fully {solated from mains.
Guaranteed 12 months. Only £5/19/6. Or Deposit 22/- and 5 monthly payments of
29/-. Send 8.A.E. for leaflet.

LG3 MINIATURE 3 WATT GRAM AMPLIFIER

For 200-250 v. 50 ¢.p.s. A.C. mains. Overall size only 6} > 41 % 2}in. Fitted vol. and Tone
Control with malns switch. Designed for use with any king of single player or record chang-
ing unit. Output for 2-3 ohm speaker. Guaranteed 12 months. Only 55/9.

HIGH FIDELITY 12-14 WATT
AMPLIFIER TYPE AT11

PUSH PULL
ULTRA LINEAR
OUTPUT
“BUILT IN”
TONE CONTROL/
PREAMP
STAGES.

Two input sockets with assoclated controls allow mixing of ** mike " and gram. as in
Al0. Hlgh sensitivity. Includes 5 valves, ECC83, ECC83, ELS4, ELS84, 5Y3. High
Quality eectionally wound output transformer specially designed for Ultra Linear opera-
tion, and reliable small condensers of current manufacture. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE * Lift ** and *“ Cut.” Frequeney response =3 D.B. 30-30,000
cjes. BIx negative feedback loops. Hum levei 60 D.B. down ONLY 23 millivolts INPUT
required for FULL OUTPUT. B8uitable for use with all makes and types ef 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. OUTPUT SOCKET with plug provides 300 v. 30 mA, and 6.3 v. 1.5 a. For supply of a
RADIO FEEDER UNIT. 8ize approx. 12-9-7in. For A.C. maina 200-250 v, 60 ¢fcs. Out-
put for 3 and 15 ohms speakers. Kit is complets to last nut. Chassis is fully panched.
instructions and point-to-point wiring diagrams supplied.
{Or factory built 45/~ extra). Oniy Gns, Carr. 10/
I required louvred metal cover with 2 carrying handles can be supplied for 18/9. TERMS
ON ASSEMBLED UNITS. DEPOSIT 18/9. and 12 monthly payments of gss/g Bend
8.A.E. for fllustrated leaflet detailing Ready-to-assemble Cabinets, Speakers, Microphones,
etc., with cash and credit terms. 1

LINEAR LT/45 HIGH QUALITY
TAPE DECK AMPLIFIER
COMPLETE WITH POWER PACK and
0SC. STAGE. Buitable for Collaro,
Lane, Truvox, Brenell, etc., etc. State
make of Deck when ordering. Chassis
size 12-7-3In. Overall size 12-7-6iin.
For 200-250 w. 50 cfcs. A.C. mains.
Output for standard 2-3 ohm speaker.
Only 15 millivoits input required for full
recording. Only 2 millivolts minimum
output required from recording head.
Magic Eye recording level Indicator.
Provision for feeding P.A. amplifier
Negative feed-back equalisation. Linear
frequency response =8 D.B. 50-11,000 ¢/cs.
Facilities for recordings at 15in., 7§in. or 33in. per second.
Separate galp and output controls. Valves type ECCS3,
ECC83, ELS4, EZ80, EM34. Output 4 watts. 12 months’

guarantee. Leaflet 6d.

SUPERHET RADIO FEEDER UNIT
Design of a high quality Radio Tuner Unit (specially sultable for use with any of our
Amplificrs). A Triode Heptode F/changer is used. Pentode I.F. and double Diode 8econd
Detector, delayed A.B.C. is arranged so that A.V.C. distortion is avolded. The W. Ch. 8w,
incorporates Gram. position. Controls are Tuning, W. Ch. and Vol. Output will load most
A i r 500 mYV. input depending on Ae location. Omly 250 v. 15 mA. H.T.

Ready for use
GNS. Carr. 7/6.
Or Dep 22/3 and
12 payments 22/3.
Reel of InP. Tape

12

R.8.C. A? 3-4 WATT QUALITY AMPLIFIER. 8pec. exactly as A5 below with ti
of output wattage, Complete kit of parts, diagrams and instructions £3/16/=, Carr. 3/6.

R.S.C. A5 4-5 WATT HIGH GAIN AMPLIFIER

A highly sensitive 4-valve quality amplifier for the home, small club, ete. Only 50 milli-
volts Input is required for full output o that it is suitable for use with the latest high-
fidelity pick-up heads in addition to ail other types of pick-ups and practically all mikes.
Separate Bass and Treble controls are provided. These give fuil long playing record
equalisation. Hum level 1s negligible being 71 D.B.
down. 15 D.B. of negative feedback is used. H.T.
of 300 v. 26 mA. and L.T. or 6.3 v. 1.5 a. Is available
for the supply of a Radio Feeder Unit or Tape Deck
pre-amplifier. For A.Q. mains input of 200-230-250 v.
50 cfcs. Output for 2-3 ohm er. Chassis is not
alive. Kit Is complete lu every detail and includes
fully punched chassls (with basepiate) with the blue
hammer finish, and point-to-polnt wiring diagrams
and instructions. Exceptional value at only £4/15/-
or assembled ready for use 25/~ extra, plus 3/8 car-
riage. Or Deposit 22/- and five momthly payments of
29/- for sssembled unmit.

and LT. of 6.3 v. 1 amp. required from amplifier. Size of nnit approx. 9-8-7in. high.
Bend 8.A.E. for {llustrated leaflet. Total bullding cost is £4/15/-. Point-to-Point wiring
diagrams and Instructions 2/6.

HI-FI TAPE RECORDER KIT

Consisting of LT4s smplifier, 291 ans,
Collaro Mk IV Tape Transcriptor, capr 15/
Btudio Microphone, Reel of best

quality tape, 83in. Bpeaker and dlagrams.

12in, 10 WATT HIGH QUALITY
LOUDSPEAKERS IN
POLISHED WALNUT FINISHED
CABINET

Gauss 12,000 Unes. Speech coil 3 ehms or 18

ohms, Only £4.19.8. Carr. b/-.
Te_rmfl: Deposit 11/- and © monthly payments
of 11/-.

P.M. SPEAKERS
2.3 ohm 2jin. Rola 17/9. 6in. Goodmans 17/8. 7x4in. Goedmans Elliptical 19/9.
6iln. Rola 19/9. Bin. Rola 19/9. 8in. Goedmsns 21/9. 1l0ln. B.A. 23/9. 10x6ln
Elliptical Goodmans 29/9. 12in. Plessey 29r11. 12in. Plessey $ or 18 ohms, 10 watts,
12,000 lines, 59/6.

COLLARO 4-SPEED AUTO-CHANGERS.
With studio pick-up with turnover head.
BRAND NEW. Cartoned latest model,

ACOS Crystal Microphone Inserts. Brand
new. Only 5/11 ea. Ex. Equip. 4/11 ea.
ACOS HGP59 Hi Fi Crystal Cariridges,

For 200-250 v. A.C. mains. Very limited
number. Conquest £7/19/6. Continental
9 gns. Carr. 5/6.

(Turnover type with sapphire stylusy
8tandard replacement for Garrard and
B.S.R. Only 19/9.

PORTABLE CABINETS. Inside meagure-
ments 17 x 123 x 8}ins. high. Clearanos
above baseboard &itn. Below  2¢in.
Attractlve design. Rexine covered.
89/6, Carr. Bl-.

SPECIAL OFFER

Above cabinet, Staar Auto-
changer. LG3 Amplifier, and
6in. % 4in. speaker.

Only 11 GN8. Carr. 10/

ACOS HIGH FIDELITY PICK-UPS.
GP54 with HGP 59/62 Cartridge. Turn-
over sapphire Btylll, cream Bnish, Limited
number at approx. half price. Only 35/9.

PLESSEY
DUAL
CONCENTRIC

12in. P.M.

Personal Shoppers to 5 and 7 County Arcade, Briggate, Leeds, I.
Mail Orders to 29-31, Moorfield Road, LEEDS, 12.

Terms: C.W.O, or C.O.D. No C,0.D. under £I.
2/9 extra under £5 unless carriage charge stated. Full Price List 6d. Trade supplied. Open
to callers: 9 a.m. to 6 p.m. Wednesday until | p.m. S.A.E. please with all enquiries.

Postage /9 extra on all orders under £2

SPEAKERS

(16 _ohms), consisting of a
high quality 12jn. speaker
of orthodox design support-
ing a small elliptical speak-
er ready wired with choke
and condensers to act as
tweeter., This high fidelity
unlt is highly secomnmended
for use with onr All or any
similar ampiifier. Rating 1s
310 watts. Gauss 12,000
lines. Price only £5/17/6.
Or Deposit 10/6 and 12
monthly payments of 10/8.

[ 8
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RADIO SUPPLY CO. (LEEDS) LTD.

WIRELESS WORLD

(Dept. D) 5 and 7, County (Mecca) Arcade, Briggate, Leeds, |

CO-AXIAL CABLE, 75 ohms, in., 8d, yard. Twin screened
feeder ]114. yard.

R36883 UNITS. Comprising chassig and strong cover 16 x
10 )gein. Over 70 resistors (many high stability) and

VOLUME CONTROLS with long spindles, all values, less
switch, 2/9; with 8.P. switch, 3/9.

EX GOVT, STEP UP/STEP DOWN TRANSFORMERS.
Double wound. 10-0-100-200-220-240 v. to 9-0-110-122-
136-148 v. or Reverse. 300 watts, 35/9, plus 7/8 carr.

2v. 16 AH. EX GOVT. ACCUMULATORS. New, boxed.
gﬁly 5/6 each, 8 for 15/-, plus 2/6 carr., 8 for 27/6. Carr.

D.C, SUPPLY KITS. Buitable for electric trains. Consists
of mains trans. 200-250 v. 50 c.p.a.; 19 v. lamp selenium
rect. (F.W. Bridge); 2 fuseholders, 2 fuses, change direction
switch, variable speed regulator, partially drilled steel case,
and circuit. Very limited number, 29/8.

VIBRATORS.
29, 6 v. 8/9.
;IITQNCTION TRANSISTORS. R.F. type, 16/9. Audio type

Oak and Wearite, synchronous 7 pim, 2 v.

3, valve holders, IFTs, co-ax. sockets, controls,
fuseholders, tagboards, ete., etc. Exceptional value at
only 15/~ carr. paid.

JACK PLUGS. Standard type complete with 4ft. screened
lead. 1/11 each. New Jack 8ockets to su:t (moulded
type). 2/9 each.

EX GOVT. MAINS TRANSFORMERS
AR 200-250 v. 50 c/s. Input.

Pr. 0-1104200-280-250 v., 275-0-275 v. 100 mA., 6.3 v.
Ta,8v. 88 occieniiiriivenrerenarcanrrranss

250-0-250 v. 150 mA. Bv. 38 ............
350-0-350 v. 160 mA. 63 v. 54, 5v, 8 a.

400-0-400 v. 250 mA, 5v. 23,5 v. 2 5. 18/
450-0-450 v. 250 mA. 6.3 v.8a.,6.3v.1a,,5v.6a 49/9
125v.32,8v. 38 ...i..iiiiiiiiriiiiieian, 12/9

0-24-26-28 v. 15 amps. A.C. conservative Govt. rating (mark-
ed with D.C. rating after rectification) 69/9. Carr. 15/-.

0-10-20-25 v. 24 a. {Govt. rating) 79/6. Carr. 15/-.

SELENIUM All for A.C. Mains 200-250 v. 50 c/s
RECTIFIERS EATTERY CHARGING EQUIPMENT Guaranteed |12 months
L.T. Types ASSEMBLED CHARGERS | BATTERY CHARGERKITS ASSEMBLED ASSEMBLED 6 v. or 12 v.
26 v. & Thw., 19 |6v.la ... 19/9 | Consisting of Mains Trans-
N2 v fahw, 209 |6v.2a .29/9 | former F. W. Bridge. Metal CHARGER 4 amps.

Vi (Ll 6/12v. 1a 27/9 | Rectified, well ventilated steel FittcdAmmetes land
F.W. Bridge 6/12 v. 2 a. 38/9 | case. Fuses, fuse-holders, 6 V.0r12v. | variable charge selector.
6/12v.1a 3/11  6/12v.4a, ...... 56/9 | grommets, panels and circuit 2 amps i Also selector plus for 6
6/12v.22a 6/11 | Above ready for use with | Carr. 2/6 extra. - v. or 12 v. chargin
612v.3a 9/9 | mains and output leads. | 6 v. or 12 v. 1 amp... 22/9 Fitted Ammeter Double fused.  yai
6/12v. 42 12/3 | Cases well ventilated and As above, with ammeter 32/9 and selector plug ventilated steel case
6/12v. 5 a. 14/6 | finished in stoved blue | 6 Vo 2 amps........... 25/9 for 6 v. or 12 v. with blue hammer finish
6/12 v. 6 a. 15/6 | hammer. Carr. & pkg.3/6. | 6 v. or 12 v. 2 amps. 31/6 Louvred  metal Ready for use
Gl R cmamomn ¢ SN LAR e SRS with mains and 19/~

S1VH T,
6/12v.15 a. 35/ | TRANSFORMERS 6 v, or 12 v. 53/9 blue. Ready for (())utht foade lga;{ 4 Gd
H.T. Type H.W. 200230250 v. 50 cls., | BATTERY GHARGER KIT use  with  shains P~ ‘em’;‘pl":;il (il B
120 v. 40 mA. 3/9 | 0-9-15 v. 11 a., 11/9; | 6/12 v., 6 amp., consisting of and output leads. Y paym °
250 v. 50 mA. 5/9 VA2 G 16/9' F.W. Bridge Rectifier Mains Double Fused. As above but for 6 amp. chargi
250 v. 80 mA. 7/9 v. 5 a, 19/9; | Trans. and ammeter. 49/9. Only 49/9 5 GNS. Carr. 5/-. Or Deposit 19/9
250 v. 250 mA. 10/9 v. 6 a., 23/9.| Post4/6. Carr. 3/9. and five monthly payments of 19/9.

May, 1959

Terms C.W.0. or C.O.D. No.C.O.D.

under £1. Post, 1/9 under £2,2/9 under

unless quoted. Open 9—6 p.m.
Weds until 1 p.m.

SPECIAL OFFER. Brand
New Ex. 24 v. 15 amp. F.W.
Bridge Selenium Rectifiers.
Only 25/9 ea.

EX GOVT. SMOOTH.TNG CHOKES

250 mA., 20 H,,
200 mA,, 3-5 H

EX. GOVT. CASES. Well ventllated, black crackle
finished, undrilled cover. Size 14>(10x8Hn Mgh.
IDEAL FOR BATTERY CHARGER OR INSTRU-
MENT CASE, COVER COULD BE USED FOR
AMPLIFIER. Only 9/9, plus 2/9 post.

where to get

CRYSTAL
TURNOYVER
CARTRIDGES

£1.10.0 Plus II/7P.T.
Stereo £2.10.0 Plus 19/3P.T.

we have them!

There’s a Ful-Fi for stereo, there’s a Ful-Fi for hi-fi
equipment and a Ful-Fi for the average low grain

P.0. Type 3000

The most versatile relay
available today.
coils up to 120,000Q
Spring Set lnsulatlon up
to 5KV

Also
Type 600
Polarised

A.C. Relays

High Speed

amplifier. All give the fullest range and finest tone
obtainable from any player. Ful-Fi cartridges and
sapphire needles are standard fittings on every
MONARCH and that’s high praise indeed.

FUL-FI CARTRIDGES CAN BE FITTED INTO
ALL STANDARD PICK-UP ARMS.

N.B. Maintain the slandard af your Pul-Fi—always bu[y B.S.R.
Ful-Fi replacement ? d Type now ilabl

N. MIERS & CO. LTD.

115 Gower Street, London, W.C.|
Tel: Euston 7515 & 5811

LONDON AND SOUTHERN ENGLAND AGENTS FOR BIRMINGHAM
SOUND REPRODUCERS LIMITED

Are you aware of the variety
of contact build-ups we can
assemble? Your problem may
not be as bad as it seems if you
take advantage of our wide ex-
perience in the unlimited uses of
this adaptable product.

@ Quotation by eturn.
@ Prototypes within 48 hours.
@ Good delivery guaranteed.

Uniselectors

Key Switches

Latching Relays
Magnetic Counters
Miniature Sealed Relays

Consult the
Sweecalists /

ok Davis (Relisys) £

(DEPT'W) TUDOR FLACE, LONDON w.!

TELEPHONES

MUSEUM 7960

LANGHAM 482!
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Cine Cameras

18 mm.
motorised
(24 VAQC) for
16  frames
per second,
contains fine
1/8.5 triple
anastig-
matle lens

s
]
=
[ |

WIRELESS WORLD

Assure your future

The ownerahtp of a good Instrument has been the turning
point in many a famous career. You can own the latest
Pullin Beries 100 Test Set which is undoubtedly a most
useful instrument by a firm long famous for fine
Instruments, entirely redesigned, it has a square
movement with diacon plastic cover, this makes for a
brighter, more readable scale, extra scale length and
wider angle of vision. With the test set is included a
Dair of combined test prods and crocodile clips also a
stand for inclini; the meter at the best reading

and spool to carry 25it. of fil -p:
cost around £150, brand new and in sealed
carton £6/10/- or 20/- deposit and 13
fortnightly payments of 10/~, post and
insurance 3/6.

Band IIl Converters

8ultable
Lon-
Mid-
North,
Bcotland,

t control, di 3
and resistors. (Metal case available as an
extra). Price only 27/8, pius 2/8 post and

separately, 1/8.

Please send two more kits, the one you sent
last week is performing magnificently.
‘We receive this sort of letter every day of the
week, s0 if you have hesitated because you
thought our kits too cheap you need hesitate
no longer,

Complete Walkie-Talkie
25/-

This ls the
46  Walkie-
Talkle. Tt

Operates

from dry

batteries,
Complete with six valves and Iln metal case.
8ize approx. 12in, x 6in. x 3jin. Complete
but less crystal, not tested nor guaranteed,
2b/-, plus 2/6 carriage.

A.C./D.C. Multimeter Kit
Ranges: D.C. volte

0-5, 0-100,
0-500, Ohms 0-50,000.
with internal bat-
terfes. 0-500,000 with
external batteries.
Measures  A.C./D.C.
volta. D.C. current
and ohms. Al the
esgential parts includ-
ing metal case, 2in, moving coil meter,
selected resistors, wire for shunts, range
selector, switches, callbrated scale and full
instroctions, price 19/, plus 2/68 post and
Insurance.

Insulated
Terminal
Heads

Always useful—
speclal bargain
price, dozen.,

2/-

Miniature
Microphone

Amerlcan mndt:hDynat;:éc
type, real barga at 2/6,
| pluu.ﬁd. postage.

/7

If ordering i’y

Instrument Co.,
6, High Street, Thame, Oxon
Tel.: Thame 182

insurance Data free with parts or available

. A.C. with rectifier. Many applica-

All jtems advertised can be obtained
post, address

Electronics

positions.  Ranges A.C. Volts: 0-10, 0-25, 0-100,
0-250, 0-500, 0-1,000, ditto D.C. A.C, Current 0-100 mA.
D.C. Current 0-2.5, 0-10, 0-100, 0-500 mA. Re-
sistance: 0-1M and 0-10K. All at 10,000 ohms per
volts—Price £12/7/6 or £1 deposit and 24 fort-
nightly payments of 10/-, non callers add 8/- carr.
and insurance.

FREE GIFT.—AIll purchasers of the above item this
month will receive Range Extender scale and data
which add: capacity 2pF—1mFd., In two ranges,
Inductance 0-100 henrys, etc., etc.

—THIS: MONTH'’S SNIP

Terrific Manufacturer’s Surplus Offer
Constructor’s parcel: to build Pocket 6
Transistor Set as currently being sold at
£17/17/-.
Parcel comprises Motiffed two-tone cabinet as
illustrated, tuning dial, two gang tuning
condenser, combined bakelite chassis/printed
circuit and easy to follow circuit. Costing
value 57/6—offered while supplies last at
only 29/6 plus 2/6 post. Buitable for your
own circuit or to build original circuit.” Al
the additional necessary parts available at
highly competitive prices. Do not miss this
tremendous bargain.

18E. Remote Control Contactor.

Double pole, rated for 30 amps. D.C. !
but suitable for much higher cur-
rent on A.C. magnetic arch blow-
outs and asbestos arch shields.
Coli wound for 220 v. D.C. but
take turns off and #t will be suitable
for A.C.-or if you prefer, work oft

tions such as remote switching of
motors, banks of lamps, banks of
heaters, ete., ete. Energislng
coil can be operated off Thermo-
stat, Toggle Switch, Push Button or
our vacuum delay switch, Size
overall is 10in. x 8in. X 4jin.
Original cost probably over £5,
our price 27/@ each plus 3/6
carriage and insurance.

American Radar Unit/ANAP], this unit which cost a small fortune to make as
Nustrations show contains a wealth of components inclading switches,
transformers, pot meters, reslstors, condensers, valveholders, etc., ete. Offered
while stocks last at the very low price of 8/ plus 3/6 post and packing.

oo

AS

o

TABBY EQUIPMENT COMPLETE
Complete equipment for seeing In the dark, as fitted to Army vehicl=s for night
clrivinif ete. Complete working equipment comprises: 2 Infra Red Radiators, adjust-
able blnoculars, powerpack for 6 or 12 volts, control units and iInter-connection
cables. Original cost probably around £100. Unused and In perfect order— £6/19/6
or 10/- deposit and 15 fortnightly payments of 10/-.

(Ruislip) Ltd.
42-46, Windmill Hill,
Ruislip, Middx.
Phone: RUISLIP 5780.
Half day, Wednesday.

Electronics (Croydon) Ltd.
266, London Road,
Croydon.

Phone: CRO 6558,
Half day Wednesday.

10 0 1 0 00000 2 0 1 00 1 o 1

from the following Companies. .
your order to the Company ncarest to you and please include postage.
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17E. Dimmer or Regulator,

Total resistance 1,000 ohms maximum
current of .59 amps. This is a beautiful
unit which uses a 32 position stud switch.
resistance Is divided Into 31 sections each
approx. 30 ohms. In ventilated metal
case, size approx. 7in. x 7In. x O5in.
with wall mounting brackets and large con-
trol knob, 27/8, plus 2/6 post and insurance.

Morganite Potentiometers

Single and 2-gang

types available,

standard size with

good  le;

spindle, all

bewand

boxed,

Bingle types 1/

cach, valves avail- oy

able: 5K, 10K., =
25K, 50K!, 100K., 250K., 1 meg., 2 meg.,
Gang type 3/~ each—vYalves available:

SK + 5K, 100K. + 100K., § meg. + ¥
meg., 2 meg. 4+ 2 meg.

1

4

o

14E. Instrument transformer primary
230 v. secondarles: 6.3 at 3/4 amp. and
2 of 85 v. at 10 mA. 8/@ plus 1/6 p. & p.

S

Yaxley Switches

3 Pole
12 Pole
3 Pole
9 Pole
2 Pole
8 Pole
4 Pole
2 Pole
1 Pole y
1 Pole 11 way
2 Pole 11 way
1 Pole 12 way .
2 Pole 12 way ..
8 Position Shorting

]

=~
>

T.V. Service Sheets

200 sheets covering most popular post-war
televisors by leading makers—Cossor, Ekco,
Ferguson, Pye, el
VIOUs
SHEETS FPLEASE NOTE: N
SUPPLY SHEETS Nos. 100-200, £]1, or
150-200, 10/-.

Electroaics (Finsbury
Park) Ltd.,

29, Stroud Green Rd.,
Finsbury Park, N.4.
Phone: ARChway 1049.
Half day, Thursday:

1 1 0 1 0 O O 0 0 O 11 1 1 e 1 o
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.L (Coventry Street end)
Phone No. : GERrard 3977/8 Grams : ""Raodiotrade’”
STOCKISTS OF CARR FASTENER COMPONENTS

ALL POPULAR

L‘;”ES A COMPONENTS
SUPPLIED FROM
STOCK

SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO-
LYTIC CONDENSERS (tubular wire and P.V.C. sheathed). 8 mfd.
450 v., 2/6 each; 16 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8 x 8 mfd. 450 v. 3(9;
8 x 16 mfd. 450 v. 4/-; 16 x 16 mfd. 450 v. 4/6; 32 x 32 mfd. 350 v. 5/-.

BIAS CONDENSERS. 2, 500 mfd. 3 v. 3/6; 250 mfd. 25 v. 2/-; 100 mfd.
25 v. 1/6; 50 mfd. 12 v. 1/6; 25 mfd. 25 v. 1/6. .

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.

2 mfd. 150 v. Size 2in. x l4in. suitable for crossover If9 each or 18/- doz.

TRANSISTORS: Junetion type Red Spot by well-known manufac-
turers 10/- each.

TRANSISTOR CONDENSERS: Miniature Electrolytic Capacitors.
32 mfd. 3 v. 25 mfd. 25 v., 25 mfd. 6 v., 16 mfd. 12 v., 8 mfd. 6 v,
5mfd. 12v.,25 mfd. 25 v 1.6 mfd. 6 v., | mfd. 12 v. All these types
of condensers are 3/6 each. SPECIAL DISCOUNTS FOR QUANTITIES.

AIR-SPACED TRIMMERS, 5, !0, 15, 25, 50 and 75 or pre-set and
spindle types 2/ €ach........liiiiiiii e saee doz. II/-
MIDGET MICA CONDENSERS. .000(, .0002, .0003, .0004, .0005 5/-
per dozen.

200 Assorted Moulded Mica Condensers, popular values......... £210 0
200 Assorted Silver Mica Condensers, popular values
200 Assorted Carbon Resistors, 4,  and | watt. Good selectio
PAXOLIN SHEET. 18x 44 x Jgin. 1/6; 10x 10x Zin. 1/6; 20x20x #in.
3/-; 10 x 10 x in. 2/-; 20 x 10 x in. 4/-; minimum P. & Pkg. 1/6.

T.V. TUBES. A limited quantity of 9in. and [2in. Magnetic T.V.
Tubes, brand new and boxed, by famous maker. Specification: 12in.
will replace most MAZDA §2in.,2 v. tubes. Flat face, white fluorescence
triode 1.5 a. heater current, anode voltage 10 kV. £8/19/6 including
mask. 9in. Tube, round face, white fluorescence, 4 v. lamp heater,
mkax anode volts 7 kV. Price £5/17/6. Both items plus 11/6 carr. &
pkeg-

W.W. RESISTORS. 5 watt 1/6; 10 wate 2/6; 15 wate 3/-; 20 watt 3/6.
We carry stocks of resistors from 2 watts to 150 watts W.W. Your
enquiries invited.

HIGH STABILITY RESISTORS. } watt 5% 6d.;  watt 5% 9d.;
1 watt 5% 1/-. A few values In 19 and 29% still available.

ALL ORDERS FOR RESISTORS C.O.D. PLEASE,. AS WE CANNOT
GUARANTEE TO STOCK ALL VALUES.
GROMMETS. | gross assorted fin. to lin
WESTECTORS. WX6, WXI2, W4, If- each..
SIGNAL LAMP HOLDERS. Panel mounting, complete with Adjust-
able Lamp Holder 2/= each. ..iuuiierciiorecnriimeaniines s inineaanaiees per doz. 21/~
FUSEHOLDERS. B/Lee L.356 single hole 2/6 each: BfLee L.1033/C4
double pole 3/6 each. SPECIAL PRICES FOR BULK QUANTITIES.

A GIFT FOR THE SERVICE MAN. Brand new in wooden case.
The Weston Model 772 Type 6 super sensitive analyser.

This precision designed multi-range test instrument has a large visible
finely divided scale giving some of the range shown.

Range: D.C. volts 20,000 ohms per volt or 1,000 per volt. 2.5 volt
range 50,000 ohms. 10 volt range 200,000 ohms. 50 volt range |
megohm, 250 volt range 5 megohms. 1,000 volt range 20 megohms.
Ohms: 0-3,000 ohms. 0-30,000 ohms. 0-3 meg. 0-30 meg. D.C.
milliamps: 10, 50, 250 | MIA 100 micro amps. or 50 micro amps.
A.C. Volts: 1,000 ohms per volt. Price £12/10/-. Post & Pkg. 7/6.

WEARITE COILS. PA4, PO4, PAS, POS, /3 each ......... per doz. 12/~
4-WAY PUSH-BUTTON UNITS 2/6 each. Knobs for same, 3d each.
POINTER KNOBS. Small black with white line, 7/6 per doz. Small
white with black line 8/~ per doz. Both types }in. spindle. Large price
reductions for 1,000 lots and over.

VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; Int. Oct. 9/-; Eng.
Oct. 4/6. Valve holders fitted with lower can /6 per doz. extra.
SCREENING CANS for B7G and B9A 6/- per doz.

CO-AXIAL PLUGS, SOCKETS AND CONNECTORS, PYE
TYPE. 10H/3911, 1/6 each; 10H/701, 1/6; |0H/628, 1/6; ‘‘Tee "
con. 2/-; F. & E. Type: JS-I-PF 2/- each; JP-1-250 c.c.t. 2/-; 1S-1-BHF
4]6; PL259 DE 4/6. LARGE QUANTITIES AVAILABLE. SPECIAL
PRICES FOR 100 and 1,000 lots.

JONES PLUGS AND SOCKETS. 4 pin 2/6 pair; 6 pin 3/6 pair; 8
pin 4/6 per pair; 12 pin 6/é per pair. If cover required send 1f6 extra per
cover.

WANDER PLUGS. Red and black doz. 2/~
PHILIPS TRIMMER TOOLS I/- each doz. 10/6

CASH WITH ORDER OR C.0.D. ALL ORDERS DEPT. W.I
ALL ORDERS' FOR LESS THAN £2 ADD POSTAGE
We invite yaur enquiries for items not listed.
Trade Counter open 9 to 6 Monday to Friday

Also 9 to | Saturday. Callers welcomed
VWHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED

May, 1959

FREQUENCY METERS

SIZES: 2} to 8"

UP TO 5000 CYCLES
PROMPT DELIVERY

YCLES

PER SECOND

€i1c

also the new SYNCHROSCOPE and Phase
SEQUENCE METER both up to 5Kc.

and full range of Switchboard Instruments
Ask for illustrated Catalogue

THE ELECTRICAL INSTRUMENT
CO. (Hillington} LTD.

HILLINGTON GLASGOW
London stockists, M. A. Patterson & Ptnrs., Ltd.,
Oxford House, 23 West Wycombe Rd., High Wycombe.
Telephone: - High Wycombe 2769

BLICKVAC

HIGH PRESSURE & VACUUM
IMPREGNATORS

BLICKVAC Impregnators are used by Marconi, Pye, S. Smith & Sons,
N.C.B., M.O.S., and many other well-known organisations. A full
range of standard models is available—caprcities 4in. by 9in. to 3ft.
by 3ft.—suitable for Varnish, Wax, Potting Resins, etc. Plants can be
designed for special requirements. Blickvac Impregnators are designed
to give simplicity in control, outstanding performance and ease in
cleaning. A second autoclave can be added at low cost when needed.

BLICKVAC products include;:—Epoxy Resin Vacuum Mixing and
Casting Piants, Blectric Ovens, Vacuum Ovens, Mixing Vessels, Dipping
Tanks, etc.

BLICKVAC ENGINEERING LTD.

Jarrow 89/7155
Monarch 6255/8

Bede Trading Estate, Jarrow, Co. Durham.
96/100 Aldersgate Street, London, E.C.I.
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ALL-AMERICAN- SPARE-PARTS.

PLEASE NOTE.

illustrated.

0zZ4

6SC7GT
65G7 ...

This advertisement is designed for the connoisseur of American Equipment, therefore it is not
We cannot enter into any corespondence with anyone not conversant with such equipment.

RCA-A.R.88—SPARES

Dial Assembly [0/- each,
Dial Vernier 6/- each.
Voltage Tap Sw. 4/6 each,
Flex coupling 2/6 each.
Knobs, small, 2/- each.

COILs

lst-’?.nd-FR-Osc. Antenna—All frequencies 5/-
each, .

Air Trimmer (2-25 mmfd.) 3/6 each.

Range Switch, 8 bank, ceramic with screens,
15/6 (p.p. 2/6).

Filter Chokes 18/6 each.

Terminal Board, set of 3, 2-way, 3-way, 5-
way, 5/- set.

Pot | meg. Tone Con. 3/- each.

Pot. 66k R.F. Gain 3/- each.

Wave Trap 5/-.

Crystal Phasing Trimmer 3/é each.

I.LF. TRANSFORMERS

4¢h I.F. 10/-, B.F.O. I.F. 10/-, Crystal LF, 10/-.
Power Transformer for Model D—Pri. |10/
240 v. Sec. 690/345 v. 5 v. at 2 amps. 6.45 v.
at 4.5 amps. 29/6. P. & P. 3/6.

Output Transformer Potted matching for
2.5 ohms, 600 ohms, 20,000 ohms. 27/6.
P. & P. 1/6.

RCA-E.T.-4336—SPARES

Meters 0-500 milllamps.
12/6 each,

Meters 0-100 milliamps.
12/6 each.

Resistor, large, 3,150 ohms, 150 w., 8/6,
Resistance, 600 watt 110 v. E.S. 4/6.

Flexible coupling 4/6.

Tube Socket, Large Jumbo, 4/9 each.

Tube Socket, Small Jumbo, 3/9 each.
Capacitor, |5 mmfd., 6/6 each.

Capacitor, 3| mmfd., 6/6 each.

2}in. round flush.

2¢in. round flush.

INSULATED METAL TUBULAR
CAPACITORS

(Sprague, Cornell-Dubilier and Aerovox)
wire ended.

.025 Mfd., 600 v., 8d. each, 7/- per dozen,

.1 Mfd., 500 v., 8d. each, 7/- per dozen,

.| Mfd., 1,500 v., I/3 each, 12/6 per dozen.
2 Mfd., 400 v., /- each, 10/- per dozen.
Larger quantities at greatly reduced prices.
We are also stocklsts of Bath Cub Capacitors
and block condensers, May we have your
enquiries please,

HALLICRAFTER-S.27—SPARES
;lvz‘hch selectivity, 3-bank with onjoff switch,
il

Tuning Capacitor, 47.5 mmfd., 3 section, 17/6.
Tuning Gear Assembly 17/6.

Inductor Chokes, 2 henries, 17/6.

Induetor Chokes, |0 henries, 17/6.

TELEPHONE PLUGS AND JACKS
PL-55 Plug 2/9 each, 30/- dozen.
PL-68 Plug 2/3 each, 24/- dozen.
1K-24 Jack 2/6 each, 27/6 dozen.
JK-33A Jack 2/3 each, 24/- dozen.
JK-37 Jack (3 way) 3/6 each, 37/6 dozen.
JK-44 Jack 2/3 each, 24/- dozen.
Q-40 Jack 2/3 each, 24/- dozen.

B.C.640—SPARES

Filament Transformer Potted. Pri. 230 v.
Sec. 6.3 v. |.4 amps, 6.3 v. 8 amps, 6.3 v.
1.3 amps 50-60 cycles, weight 74lb. 22/6.
P. & P, 3/-.

Filament Transformer Potted. Pri. 230 v.
Sec. 6.3/3.15 v. 3 amps, 6.3/3.15 v. 3 amps.
CT 6.3, .32 amps, weight 73lb. 17/6. P. &

Plate Transformer Potted. Pri. 230 v. Sec,
1,025 v. at 427 mA D.C. 4 v. at 250 mA.
Weight 24Ib, 45/-. Carr. 6/6.
Auto Transformer Shrouded. 110-220 v.,
50-60 cycles, | K.V.A., weight 38lb. £6/10/-,
Carr. 8/-.

NATIONAL-H.R.O.—SPARES

6-volt Vibropacks, 35/- each, P.P. 3/6.
Tuning Condensers, 4-gang, 50/-.

Knobs, iin. bush ew. osc. selectivity, audio
gain, phasing, R.F, gain, all at 3/3 each.

I.F. Transformers, 2nd, 456 kc/s. 8/6.

I.F. Transformers, B.F.O., 8/6.

RCA-L.F. SPEAKERS
I15in. 15 ohms, 30 watt, £9/19/6 (carr. 15/-).
RCA-H.F. HORN SPEAKERS
15 ohms, 30 watt, £8/10/- (carr. 10/-).

When ordering please quote manufacturer's
port number where possible

MAIL ORDERS & TRADE ENQUIRIES:

9A DIANA PLACE,

EUSTON ROAD,

LONDON, N.W.I
TELEPHONE: EUSton 1636/1637

oa}eyg tos

PLEASE ADD POSTAGE AND PAéKING.
ALL GOODS OFFERED SUBIECT TO
BEING UNSOLD.

PERSONAL CALLERS:
199 MILE END ROAD,
LONDON, E.I.
(EARLY CLOSING THURSDAY)

(A FEW DOORS FROM STEPNEY GREEN STN.)

TELEPHONE: STEpney Green 2579
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DEPENDABLE RADIO
SUPPLIES LTD.

12a TOTTENHAM STREET, LONDON, W.l
(2 minutes Goodge Street Station. Opp. Heals in Tottenham Court Road)

Phone : LANgham 7391/2 Hours of Business 9-6.
Callers welcome. Terms : Cash with order or C.0.D.

POST OFFICE
RELAYS

TYPE 3,000

Type 600 also available

COMPONENT PARTS ALL PLATED
Yokes, 3/- each. Top Plates, 3d. each. Fixing Screws, (with
Armatures, 9d. each,  Bottom Plates, 3d. insufator), 2d, each.

Adjustable, 1/3 each. A:r:‘;t‘t;res Screws, Buffer Blocks éd.
Spindles, /- each. adjustable,4d. each each.
BUILD UPS CONTACTS COIL VALUES
Silver Platinum Single Twin
1. C/O 1/3 3f- Upto 100Ohms 3/- 5/-
2. ¢/O 2/6 6/- w w500, 4-  §-
3. CjO 3/6 9- w o 1,000, 5 7
4. ¢/o 446 12/- w o 5,000, 6/6  8/6
6. C/IO ... 6/6 18/~ w 5 10,000 |, 9/- 14/6
8. C/O ... 8/6 24/- w o+ 20,000 ,, 14/- 17/6
Other build ups to order all w9 40,000 |, 16/- 20/-
types of relays built to your 80,000 20/- —

:Slu.égeé ccil's. extra.
SIEMEN’S HIGH SPEED C/O RELAYS

2504250 Ohm Twin Coils  6/6 1,000+ 1,000 ,, " . 10/6
8504850 , . . 8/6 1,700+1,700, Y/
Postage and packing on all extra.

ROTARY TRANSFORMERS

Delivery ex stock. Quotations on
application,

specification.

H.T. 31 H.T. 32
Input 11.5v. Input 11.5 v
Output 250 Output 490
v.at 125 mA, v. at 65 mA.

AS SUPPLIED TO GOVERNMENT DEPARTMENTS AND
LEADING MANUFACTURERS. NEW AND BOXED.

ROTARY TRANSFORMERS

Made by DELCO.
TYPE 1 27/6. P. & P.3/6.
TYPE 2, 37/6. P. & P.3/6.
Type §. Dual voltage 12 or
24 v., input 265 v., 120 mA,
output; 500 v., 26 mA.
output.

Type 2. 12 v. input, 275 v.,
110 mA. output; 500 v., 50
mA. output.

Both types dual output.

MADE IN U.8.A.

DYNAMOTOR

ROTARY TRANSFORMER
NEW & BOXED

D.C. input 27 v. Output 285 v.

at 75 mA, 37/6. D.C. input 12

v. Output 250 v. at 50 mA, 47/,

l;ostage and Packing on each.

16.

UNREPEATABLE OFFER LESS
THAN HALF E‘IAN UFACT URER’S
OST

Brand new single phase motor suitable
for tape recorders, radiograms, work-
shops, etc., etc. Has many uses. Rever-
sible 200-230 v. 5in. oz. torque, 1,400
r.p.m. Capacitor start. Weight 4ilb.
Length overall Sin,, spindle both ends.
gin, x $in., 3in. x %in. Price, Incl. P.P.
and capacitor, 55/~

BLOCK PAPER CONDENSERS

0.256 mfd., 2 kv. wkg., 2/8 each. 1
mid., 400 v. wkg., 2/6 each. 1 mid,,
2 kv. wkg., 3/6 each. 2 mfd., 600 v.

CONDENSERS

AR8S FILTER PACK. 3x4 mtd., 600, v (new), 25/- each. P.P. 2/8.

each, 2 mfd., 1.5 kv. wkg., 4/6 each.
3 mtd., 400 v. A.C. wkg., 5/ each. 4
mfd., 600 v. wkg., B/- each, 4 mfd.,
9 kv, wkg., /8 each. 8 mtd., 500 v.

wkg., 4/ each. 3 mfd., 400 v. wkg., wkg., 4/9 each. 10 mid., 440 v. A.C.

4f- euch. 4 mid., 400 v. wkg., 4/8 wkg., 12/8 each. 60 mfd., 300 volts

each. 4 mfd., 1 kv, wkg., 5/6 ench. | A.C., 22/ each. P.P. 3/6.

6 mfd., 400 v. wkg., 5/6 each. 8 VISCONOL TYPES, 10 mfd., 3 kv. wkg.,

mfd., 1,200 v. wkg., 11/6 each. 0.1 25/~ each. 10 mfd., 1.5 kv., 15/= each.

mfd.. 4 kv, wkg., 4/6 each. 0.5 mfd., 6 mfd., 1 kv., 12/6 each. 8 mfd,, 2.6 kv.

8 kv, wkg., '7/6 each. 0.5 mtd., 2 kv, wkg., 22/6 each, 2 mfd,, 1 kv. wkg., 8/-

wkg., 2/6 each. 9 mfd., 750 v. wkg. each.

3/- each, 2 mfd., 400 v. whg, 3/8

BC 624 C RECEIVER. A few of these unita left in slightly Aamaged ceadition, £1
P

each, P. & 5f=.
PRECISION RESISTORS. 3x1 meg. +—1%, 5/ each.
SIGNAL GENERATOR 144G. Good condition. £55.
GRAHAM GEARED MOTORS. 115 volta A.C. 50 cys., 1/6th B.P., variable speed
gearbox 0-166 R.P.M. (as new). £8/10/~ each. Transformers to operate this onit
85/~ each. Carr. 10/-.
AMERICAN L.T. TRANSFORMERS. Potted type, finished in black crackle and very
conservatively rated. (1) 230 v, input, 3x5 wolts CT., at 3 amps. each and 4 volts
at 2 amps. output, 18/6 each. (2) 230 v., ioput, 2x 6.3 volts CT., at 8 amps and 6.3
voits at 3 amps. output, 18/8 each. (3) 230 volta input, 2x 6.8 volts at 3 amps. and
6.3 volts C.T., at 3 amps. output, 17/8 each. (4) 230 volts inpat, 28 volts at 3
amps. and 2 volts at 1 amp. 192/8 each. (8) 230 voits input, 3 x 6.3 volts at 3 amps.
C.T., 1, 6.3 volt 3 amp., 23/8 each. (All these transformers are new and boxed,
please include postage 3/6 each.)
MODULATION TRANSFORMERS as used in the BC 640, 40 watts, modulate two
811's, 39/8 each, new boxed, 3/- post.
%@ (ORE TRANSFORMERS. 200/250 v. pr., 350-0-350 tapped 230-0-250 v,
at 180 mls,, 6.3 at 0.5 amp. and 5 v. at 3 amp., 25/8 each, post 3/6. 230 v. pri., 6.3
v. at 1.7 amp. and 6.3 v. at 0.3 amp., 10/6, post 1/6. 230/440 v, pri., 50 cys.,
2 x 115 v. at 1 amp. each and 24 v, at 0.8 amp., 35/- each, post 3/6, 230/440 v, pri.,
725, 750, 775 and S00 v. at 300 mls., 200/250 v. at 200 mls., 36/- each, post 3/6.
AMERICAN COMPUTERS AN-II-70A. Bingle parallax. Contains 8 relays 10 k.,
2 change-over plat. contacts, 8 relays 300 ohms, 2 change-over silver contacts (all
relays are small type), 8 x6V6 small GT., 3 x6X8 GT., and 2 68N7. Beven small
D.C. motors 27 v. 6 selsyn motors, 10 small micro. switches. Plus gears, conden-
sers, ball bearings aud pots., ete. This unrepeatable bargain £10 esch.
COMPUTER CP-6 APQ-18, Contalns 13x68N7, 3x68A7 and 5Y3. Three small
relays. Xtal precision resistors, etc. £3/10/= each, post 10/-.
FUSE HOLDERS. U.8.A. type, panel mounting, 2/6 each, post 6d.
Also In stock large quantity of American cartridge fuses, aireratt and radio. Your
enquiries requested.
PLEASE INCLUDE POSTAGE ON GOODS
TERMS C.W.0. All goods offered are ex-W.D. S.A.E. for enquiries.

W. MILLS

3-B TRULOCK ROAD, TOTTENHAM, N.17
Phone: Tottenham 9213 & 9330

CHELTENHAM

NOW OPEN

NEW HIGH FIDELITY SOUND
REPRODUCTION SHOWROOM
ALL LEADING MAKES OF
TAPE RECORDERS, AMPLIFIERS,
TRANSCRIPTION DECKS, SPEAKERS, ETC.

STEREO & MONAURAL
IN STOCK

RAY ELECTRICAL

287 HIGH STREET, CHELTENHAM

Tel. Cheltenham 2317

A.C. SOLENOID TYPE SCM.

N 9/10ths
B, UL SIZE Continuous 3 ozs. at }”
: Instantaneous to 2 Ibs.
Larger sizes available
Also - Transformers to

7kVA 3 phase

Current Transformers
100/5 to 2000/5
All classes.

R. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL

Phone 67-4065
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Wilkinsons &

HOME INTERCOM
* Room 10 ROOM

s TO
* HOUS . JRKSHOP

S8ET No. 6 TELEPHONE HAND SET as illus-
trated with sound-powered earpiece and battery
operated mouthpiece. Simply connect two in-
struments with twin flex and a 1} volt battery
in series. "™ Press to talk” button prevents
waste of current whilst not in use. Two instru-
ments with cords and plugs. 25/-. Post 2/6.

8ET No. 7. Consisting of two P.O. type hand-
sets as illustrated with press button in the handle
for ringing bell at other end. The instruments
are entirely sound-powered and are supplied
with two bells and batteries with full instruc-
tions for installing. Simply connect with four
wires, 75/-. Post 3/6.

10 AMP BATTERY CHARGER
HERE IS YOUR CHANCE TO

= 1SPECIAL PRICE BT 0.0 "

Choinge 20 ¢ £17.10.0
Input 200/250 v. A.C. 50 cy.
{Output 10 amps., 22 volts D.C.
Controlled by two 4-position
‘jswitches for fine and coarse
control which enables 8 to 24
volt batts. to be charged. Brand
“{new with 0/12 ammeter., Fused
Uacmpc

BULGIN TEST-PRODS, red and black retracting
points with replaceable fuses flex and spade
terminals. 5/6, Post 6d.

BULKHEAD FITTING. 8in. diam. flat tripod
type, suitable for lamps up to 100 watt, complete
with pushbar switch lampholder. Ideal for farm

buildings, garages, greenhouses, etc. Brand new.
17/6. t 3/-.
LOUDSPEAKERS

Elac 5in. P.M. 3 ohms 9700 gauss.

Our Price 15/6. Post 1/6.

Axiom 150 Mk. # Double Cone 12in. 16 watts,
15 ohms. Fully Dustproof.

Our Price £7/19/6. Post 7/6.

Pye 10in. Portable 3 ohms Complete with
flex and plug, 50/=. Carr. 7/6.

P.M. SPEAKERS. 10m., in portable case with
flex and plug. 50/-. Carr. 5/-.

TANNOY LOUD HAILERS. In slope front wood
case, with 180 ohm line transformer and con-
denser. Speech eoil impedance 7.5 ohms. 19/6.
Carriage 6/-.

VARIABLE VOLTAGE
TRANSFORMERS

230 volts and 115 volts A.C.
INFINITELY VARIABLE.
0-230 volts and 0-270 volts.
9 amperes.
Suitable for bench or panel mounting.
Our price £15 only. Carr. 12/6.
BRAND NEW IN MAKER’S CARTONS, |

INPUT
ouTPUT

CATHODE RAY TUBES 2AP1. 25/-. Post 2/6.
CATHODE RAY TUBES 139A. 35/-. Post 3/-
CATHODE RAY TUBES 5BP1., 55/-. Post 3/6.
TRANSMITTER TUBE 212E. 70/-. Post 3/6.

MAIN8 MOTORS. Capacitor, 230 volts A.C.
1/40th h.p,, 1,400 r.p.m., D.ES. 56/-. Post 3/-.
GEARED MOTORS. 220/240 volts A.C., 175
r.p.m., torque 15lb. in. Klaxon, £10. Carr. 16/-.

SMALL MOTORS. 12 volts D.C,, 8,000 r.p.m.
with speed governor in end cap. Size 2x 14in.
12/6. Post 2/-.

RELAYS P.O.
TYPE 3000

BUILT TO YOUR SPECIFICATION
QUICK DELIVERY, KEEN PRICES
CONTACTS UP TO 8 OHANGEOVER

KEY SWITCHES

PROMPT DELIVERY ALL TYPES
UP TO 4co/6co

P -

MINIATURE RELAYS

Siemens High Speed, Sealed.
22Q+ 22Q1CO H96A 15/6
5000+ 600Q1CO H96D 22/6
1700Q+1700Q1CO H96E 25/=
8.T.C. Sealed
700 2CO 4184GD  19/6
2500Q) 1 make HD 4188EE  22/6
27000 2CO 4184GE  21/6
G.E.C. Sealed.
18002 2make 2break  M1087 18/6
870Q 4CO M1092 21/6
250002 1CO M1022 22/6
500002 2CO M1052 26/=

Competitive range available from stock.

F.8.D. Size Tg 0 Price

50 Microamps 24in. M rF R 70/=
100 Microamps 24in. MC/FR 50/-
600 Microamps 2in. MC/FR 25/=
500 Microamps 24in, MC/FR 37/6
1 Milliamps 2in. MC/FS 27/6

1 Miiliamps 2}in. MC/FR 35/=

5 Milliamps 2in. MC/FR 17/6
30 Milliamps 24in. MC/FR 12/6
100 Milliamps 24in. MC/FR 12/6
200 Milliamps 2%in MC/FR  12/6
260 Milliamps 2%in. MC/FR 12/6
500 Milliamps 3iin. MI/FR 30/-
5 Amperes D.C. 2}in. MI/FR 17/6

5 Amperes 2in. MC/FS 27/6
16 Amperes 2in, MC/FR 10/6
25 Amperes D.C. 24in. MI/FR 7/6
50-0-50 Amp. 2. MC/FS 12/6
30-0-30 Amp. 2in. MC/FR 15/6
20 Volts 2in. MC/FS 10/6
40 Volts 2. MC/FS 10/6

in.
Postage 1/6 extra for above meters.

CROSS POINTER METERS. With 2 separate
100 microamp movements. Brand new. 22/-.
Post 2/-.

VOLTMETERS. 0/800. Moving iron, A.C., 2}in.
Flush Round. 25/=. Post 1/6.
MICROAMMETER. 250 F.S.D.,, 8}in. Flush
Round, Sangamo Model S§37. Scaled for valve
voltmeter, circuit available free. 55/-. Post 1/6.
S8OLENOIDS. 12 volt D.C,, with 3%in lever.
Ideal for remote control, model railways, etc.
5/ each. Post 1/6. 26 in unit, £4/6/8.

L. WILKINSON (CROYDON) LTD.
19 LANSDOWNE RD. CROYDON SURREY

Phone :"CRO 0839

ELECTRONIC BARGAINS BY MAIL
QUANTITIES AVAILABLE @ CALLERS WELCOME

ROTARY CONVERTERS

Input 12 volt D.C. Output 230 volts A.C.,

60 cycles, 186 watts. In fitted case with

variable resistance, 0/300 voltmeter, mains
A.C. mains are not available. £10. Carriage A
15/=. Special Connectors 5/- pair,
£8/10/=. Carr. 7/6.
HEADPHONES, Balance Armature Type DHR.
HEADPHONES. High resistance 4,000Q type
CHR, 12/6 pair. Post 1/6.
bakelite screw-on cover. “g
2 contact. 2/6. Post 6d.
AVO TEST BRIDGES. 220/240 volt A.C. Measure
capacities from 5 pf. to 50 mfd. and resistances
range 0.1 to 156 volts and condenser leakage
test. BRAND NEW. Full working instructions
AIR BLOWER powered by a 230 volt A.C. motor,
15in. fan. Volume of free air at max. r.p.m. is
900 cu. ft. per min. Brand new, £25, Carr. 20/-,
FANS INDUSTRIAL TYPE 230/240 volt A.C.
and filter, Brand new, £19/10/=, Carr. 20/-.
WHEATSTONE BRIDGE. 1 to 210 ohms in

switch, The ideal job for television where
GENERATORS ONLY 12 volt or 24 voit
17/6 per pair. Post 1/6.
JACK PLUGS. Cylindrical
SOCKETS. One hole fixing for above. 3/6. Post 6d.
from 6 ohms to 50 megohms., Valve voltmeter
supplied with instrument. 8£9/19/8. Post 3/-,
1,250 cu. ft. per min. At maximum efficiency
16in. blades. In housing with adjustable louvres
1Q steps with built-in galvo, 4 stud switches,

in wood case with spare compartment. Ideal
for extending range. 80/=. Post 3/6.
VENTAXIA EXTRACTION FANS. 230 voit

A.C. 6in. blades. Ideal for ventilating kitchens,
etc. Easy to fix. Silent running. 130/=. Post 3/-.
XPELAIR EXTRACTION FANS. 7}in. blades,
with baffle outlet. 190/=. Carr. 5/-.

SWITCHES. 1 hole fix-

ing, 3 amp. 250 volt.
Single pole change over, f
1/6 each. 12/= doz. ]

£37/10/= per 1,000.

THERMOSTAT SATCHWELL 12in. stem 0/250
volt A.C./D.C. 15 amps A.C. 10 to 90 degrees Cent.
25/=, Post 2/6.
OSCILLOSCOPE., Type 43. With 3}in. CRT.
4-637, 3-VR54, 1-5Z4, 1-VU120. Brand new with
power pack and leads. £10/10/-, Carr 12/6.
INSPECTION LAMP. Fits on forehead, leaving
hands free, bat case ciilps on belt. 7/6. Post
1/6. Takes E.R. Battery No. 1215, 2/9. Post 9d.
MAINS TRANSFORMER with selenium rectifier
fitted on top. From 200-250 v. A.C. mains, 30-40 v.
DC, can be obtained at 1 amp. 27/6. Post 2/6.

#\ ELECTRO-

74/ MAGNETIC
> COUNTERS

COUNTING UP TO 9999
Type 17A

Type 16A
2300 ohms 75/230 v. D.C. 8 ohms 2/6 v. D.C.
16/= each. Post 1/6. 15/=each. Post 1/6.

VARIABLE RESISTANCE 1402 2.4 amps. in ven
tilated case, 10 x 7in., stud type. 35/-. Carr. 7/6.
APQ9 H.F. UNIT. Brand new, contains man
valuable components (less photo-multiplier}.
90/-. Carr. 7/6.

RACKS—-POST OFFICE STANDARD. 6ft. high
with U-channel sides drilled for 19in. panels,
heavy angle base, 4ft. 10in. in stock.

TERMINAL BLOCKS. 2-way
fully protected. No. 6C/430.
4/~ doz. or box of 50 for 15/=,
3-way 6f= doz.,, 50 for 22/6,
post 1/6.

NIFE BATTERY.

Nickel cadmium.

6 volts
75 amp. crated and connected. Alkaline filled.
Brand new. £7/10/-. Carr. 15/-

Grams: WILCO CROYDCN
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Basic Mathematics for Radio
and Electronics 3RD. ED.

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

Provides a complete course in fundamental mathematics for engineering
students of all kinds, both for those who need a refresher course and for
those without previous knowledge.

17s 6d net, by post 18s 6d, 359 pp.

Foundations of Wireless . 6.

by M. G. Scroggie, B.Sc., M.LE.E.

Covers the whole basic theory starting from the most elementary principles.
Deals with receivers, transmitters, amplification, valves, transistors,
aerials, power supplies and transmission lines.

15s net, by post 16s 4d, 388 pp. Illustrated.

Second Thoughts on Radio Theory

by Cathode Ray of * Wireless World.”

Forty-four articles reprinted from ¢ Wireless World,” in which the
author examines various aspects of elementary radio science, explains
them clearly, and shows that there may be more behind them than is-
apparent from the usual text-book.

25s net, by post 26s 4d, 410 pp. Illustrated.

from leading booksellers

Published for * Wireless World™ by

DORSET HOUSE, STAMFORD STREET, LONDON, S.EL

TECHNICAL TRADING CO.

SATISFACTION OR MONEY BACK GUARANTEE. on all goods if returned unused

.wi'.hiu 14 days. Tv TU B Es

FA/%‘TORY REVACUUMED. ALL GUARANTEED 6 MONTHS. Carriage and insurance

12,

Due to the high quality of our tubes and low number of returns, we are able to malntain
the following unusually low prices:

3/76, 108K, 6501, 6504, 6505, CRM91, CRMO2, MW22/7, MW22/14, £2 15 o
MW22/14C, MW22/17, MW22/18, TAL0. . .. eeveieeeeieeanieioneains oULd
3718, 6703A, 6801A, 6802A, C12D, CI2F, CI2FM, Cl4FM, CRMI121,

CRM121A, CRMI22, MW/31/7, MW3l/l4c, MW31/17, MW3l/18, £3 19 o
Ly T B B e e o oetarer e erer = = s oloiagagt e s - oo e o AISles
3/81, 12KP4, 12KP4A, 14KP4, 14KP4A, 121K, 141K, . 6706A, 71024,

7201A, 7202A, 7203A, AWS6/21, C12B, CRM121B, CRM123, CRM14l, £4 10 o
CRM142, MWS1/16, MW31/74, MR36/24, MW36/44, T12/549, TR14/4 et
3/6A, 4/15, 17APR4, 17ASP4, C17FM, CRMI51, CRM171, CRM172, £4 15.0

MW43/43, MW43/64, 7401A.. ... ... . .. ciieiiieioiiioiiansiianas

6901A, AWA43/80, Cl14BM, C17BM, CRMI152A, CRM132B, CRMI53, £5 10 o
MW4l/1, TAL5, TR14/2, MW43/89........coniviiiiiianancanace vee Ul
C21HM, C21NM, CRM211, CRM212, MW53-20, MW53-80 ............ £7_10.°

TRON-SELENIUM RECTIFIERS.—12v. 1 a., §/=; 12 v. 2 a., 7/6; 12 v. 3} a., 9/6; 250 v.
80 ma., 5« 250 v. 250 a., 9/8; 500 v. 50 ma., 6/6; 500 v. 150 ma., 9/6; 1,000 v. 40 ma.,
8/6; Contact cooled. 250 v. 50 ma., '¥/=; 250 v. 250 ma., 19/8; 250 v. 300 ma., 23/6.

GUARANTEED RADIO VALVES, 24-HOUR SERVICE

IR5  7/6 1 6P25 @9/6 | DH77 @7/ | EF42 9/6 | KT33C 8/6 | PYs1 8/6
185 /8 | 6P28 @11/~ | DK92 10/~ | EF50(A)4/6 | KT36 @v/8 | PY83 8/6
IT4 @5/6 | 6Q7G @ 8/6 | DK% ~9/6 | EF50(B)3/- | ET44 9/68 | pz30 @9/6
- {868G7 5/ 96 g | EFs4 3/ | KT45 - "y

3V4 /6 | 68N7GT 5/6 | EABC80g/- | EFS) 6/ | KT61 @9/g | BP4l @3/
504G 7/~ | 6U4GT11/6 | EAC91 6/6 | EF85 '~ | KTWel 6/ | SP61 @3/
524G 9/- | 6V6 /6 | EAF42 g/- | EF86 12/@ | KTZ83 5/ | T4l 16
6AM6 @5/- | 6X4 @5/ | EB41 @7/6 { EF89 9/ | MU /- | Ul8 /-
688G 4/- | 10F1 @9/6 | EBI1 @4/6 | EF9l @5/- | BCC84 8/6 | U2 €6/6
6BA6 @/ | 12K76T@/6 | EBC33 6/- | EL33 @9/6 | PCCS5 11/6 | U4 12/6
E6 @/- | 12Q7GT /6 | BCC81 /- | EL3S 9/6 /- | U2 15/=
6C4 /6 |20D1 9/6 | BCCs2 7)- | EL41 9/6 | PCF8211/- | U3l @7/8
6CH6 11/- | 20F2 9/6 | ECCS3 @8/- | EL84 10/- | PCL8313/- | U85 /6
®9/6 | 20P1 14/- | ECCs4 9/6 | BM80 10/- | PEN4s12/@ | Us0 /6

€Fls @9/6 | 25A6G §/- | ECC85 9/- | EY51 10/6 | PEN46 6/6 | UB4l 8/6
6F14 /8 | 25L6G@6/6 | ECF80 12/6 | EY86 14/- | PL33 @9/6 | UF42 @9/
6F15  §/6 | 3524GT 6/6 | ECH35 6/6 | EZ40 ~ 7/6 | PL38 14/ [.Ul4l 8/8
6J5QT 4/6 | B35 @9/6 |ECHSl 9/ |Ez4l ©/6 | PL81 13/6 | U144 978
6J1G @5/- | CCH35 8/6 | ECLs011/ |EZ30 8/¢ | PL82 8/8 | UL46 9/6
6K7G ©3/6 | CL33 9/6 |EF3 4/- |EZsl 9/- |PL83 9/8 [ UYSs 9/
6K8G ®7/- | DAF96 9/6 | EF39 5/- | 6Z32 @9/6 | PY31 @8/6 | UY4l 8/-
6K25 @9/- | DF9s 9/8 | EF40 13/6 ' HVR2 6/6 ' PY80 0l- ' Zé6 @9/6

SPECIAL OFFER. ANY SIX VALVES MARKED @ LESS 10%. (12 LESS 15%).

LIST OF 1,000 VALVES & SNIPS 6d

Trade enquiries welcomed. All items less 5% and post free for a dozep.
Post 1/3 in £1. Min. 8d. No C.0.D. 10,000 BNIPS F!

QR CALLERS.
360/352, FRATTON ROAD, PORTSMOUTH

|
I

|

STEREO £7.7.0

Independent twin channel amplifier with excess of 3 watts per
channel.

Concentric volume control {(optimum balance arranged immediately
without additional knobs).

Choice of volume and tone controls separately fixed or integral
Wilt:r; chassis and having continental styled knobs (brown and
gold).

Stoved grey or blue hammer chassis 94in. x 5in. x éin.

Input suiting most modern crystals; output matching 3 ohm speaker
each channel.

For operation on AC mains 290/250 v.

E.K.E.
BROTHERTON, KNOTTINGLEY, YORKS.

if in difficulty obtainable direct from Manufacturers, carriage 3/6.
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a
// FOR VALVES AND SERVICE * SPARES BY RETURN POST SERVICE
VALVES | EZ80 .. 8/9 |PYS2 .. 9/6 | UF8S 6C6 ..cmn. 5/- 125Q7 ... 8/6
Guaranteed| EZ81 ..11/10 |PY83 ..10/- | UF89 6D6 ...... 5/- 1457 15/~
All Tested | EZ90 ... 8/~ |PZ30 ...20/11 | UL4] 6F6G 76 15D2 ... 7j9
Before | EI148 ... 2/~ | PEN4VAI5/- | UL44 sFeM . 706 195705 979
Dispath | FCI ...... /6 | PEN25... 6/- | UL4é A Q5 9
FW4/500 10/~ | PEN46... 7/~ | UL84 4/~ 198G6G 24/4
H30 'S | PENAR i | e 615 lar 00 a0
e g;: :g:gf :‘;’;‘ HL23OD 8f6 | Ot .. 706 | Ovar 4 6H6 ... 2/6
e |HL4l ... 3/6 |RI6 ....27/10 | UYBS 10/~ |3A8GT 6/~ | 6H6GT . 2/6
AZ3| ...I5/~ | ECL8O...13/6 SP4(5pin)10/6 | VPI3C  3/6 |3D6 ...... §/- | 6J5M 6/6
B36 ......17/6 |ECL82 ...13/- SP4(7 pin)10/6 | VR22 /-
CBLI .10/~ |EF22 ... 86 SP4I ... 3~ | (PM2A) 3/~
CBL3! ...24/4 | EF36 .. /- SP6l ... 3~ [VP23 . &6
CCH35 " 24/4 | EF37A ...24/4 T4l ... 24/4 | VP4l .. 8J6
CL4 ......12/6 | EF39 6/6 . 8/- | VR105/30 8/~
CL33 . 20/2 |EF40 ...14/6 TP25 . 27/10 | VRIIG ... 4/
CY3l .75 9 VR150/30 9/~
VUI20A 3/6
VU39 (MU
12/14) 8/9
j6 | VUIIL ... 2/6
2710 [ W77 ..
DL96
DM70 ... 8/6 |EF85 ... 9/~ |MSP4/5 10/6 | U050 ... /.
EAS50
EABCB0 10/~ |EF89 ... 78 . 11T
EAF42 ...10/6 | EK32 . '8/6 |0OZ4 usol ...31/4 / |
EB34 .. 2/~ [EL32 .. 5/6 |Pél UABCS80 10/6 12C8 ... 9/~
EB4l .. 9/6 |EL33 ..I5/6 |PCC84 UAF42 ... 9/6 12H6GT 3/~
EBC33... 7/6 |EL38 ...27/10 | PCF80 uB4l .12/7 12J5GT 3/~
EBC41...10~ [EL41 . 11/~ |PCF82 UBCH4I .10/~ 127GT 10/6
EBF80 ...10/6 |EL42 ...12/- |PCL82 UBF80  9/6 12K7GT  7/6
EBF89 ...12/6 |EL84 ...10/6 |PCL83 uccs4 20/11 12K8GT 13/6
EBL31 ...24/4 [EM34 ... 9/6 |PL38 UCCss 12— 12Q7GT 7/6
ECC84...10/3 | EMS0 ...10/6 | PL8I UCF80 ...23/- 125G7 ... 7/6
ECCBS5... 9/6 [EM8I ...11/6 |PLE&2 UCH42...10/6 125H7 ... 6/9
ECF80 ...13/6 |EY5| ...13/6 |PL83 UCH3!1 11/6 . 125)7 ... 8/-
ECF82 ...13/6 |EY86 ...13/6 |PX25 ucLg2 23/- .10/ 125K7 ... 6/~
ECH2l 24/4 |EZ40 ... 9/~ |PY80 ucLes 17)- 6C4 ... 7/~ | 6V6GT ... 7J6 | 125L7 ... a;-
ECH35 10/6 [EZ4l ..11/10|PY8I UF4l ...10/6 6C5GT  6/6 | 6veM ... 8/6 | 12SN7GT 17/6

Boost Transformers Mains In- B7G BYA Ampenal Valve- Keys 2/- each % 5 cored cable (} | phone complete with strap and

put. NR20A 2 volt, NR20B 4 volt,
NR20C 6.3 v. all with optional
25% boost, 10/6 each ¥ Sin. P.M.
Loudspeaker Units by Good-
mans or Plessey 17/6 ea. % 3
Core Line Cord, .2 amp. 100
ohms per foot, .3 amp. 60 ohms per
foot 1/9 yd. Miniature LF.
Transformers 465 Kc/s 9/- pair %
Henley Solon Instrument lrons
25 watts 220/240 v. 24/- ea. Y Full
Range Warite ‘P’ Coils 3/- ea. %
Jackson Bros Drive for FMVHF

holders with or without skirt 9d.
each Y Screening Cans éd. each
Crocodile Clips 3d. each %
eater Transformers Mains Pri-
mary 6.3 v. |4 amp. 6/9; 6.3 v. 3
amp. 10/- y¢ W.B. HFI0I2 10in.
10 watts WUniversal Speech
Coil Loudspeaker 99/ % Mains
Dropping Resistors .| amp.
2,000 ohms., .15 amp. 1,500 ohms.
5/3 each + Push on Knobs,
cream, lin. dia., brown liin. dia.
éd. each; % 2 gang 500 pf. Con-

screened) /- yard ¥ 12 volt 4-pin

X Vibrators 2/6 each %4 BA x
lin. round head bolts and nuts
4/- gross v Escutcheons for TV
12in. and 17in. 7/6 each % 25 yard
coils 23/26 3 core T.R.S. Circular
flexible 20/- coil % Condensers
wax tubular .02 mfd. 750 v., .0l
mfd. 350 v., .} mfd, 500 v., all 4d.
each J¢ Crystal diodes |/-
each v Dial bulbs MBCT 6.5
volts .3 amps. 4d. each % Acos
Mic 331 Desk or Hand

plug 3/~ 9 100 resistors mixed.
%, ¥ and | watt popular values 100
for 12/6 Y% Copper plated tubu-
lar rods 12in. long designed to
plug into one another 4/- doz.
Monarch UAI2, the de Luxe
4-speed automatic record changer.
£9/9/- % Tyana Soldering Iron,
Instrument  Model 230/250 v.
40 watts, I6£9r Acos Cartridges,
Type HGP37/37 and HGP59/5C.
18/6 ea. Garrard 4-speed
Single Player, fitted with the

or Shortwave Converters etc., densers Standard or Midget 7/6 Microphone listed 50/- brand new GC2 cartridge, £6/19/6 % Charger
type SL16 13/6 ea. % Acos Micro- each 4 Solid Dilectric Tuning and boxed 29/6 % TRF Coils Rectifiers. Bridge type, 12 v.
phone, type 39-1 Pencil Stick, | amp. 4/3, 2 amp. 7f-, 3 amp.
listed 105/-, our price 5%9/6 Y 10/-, 4 amp. 12/6, 6 amp. 15/9 %

Coaxial plugs and sockets 7id.
each part % High Resistance
Headphones type CHR 13/6 pair
% Cyldon Aerial and Oscillator
Coils (all channels, all frequencies),
7/6 pair % Cyldon Front Panel &
Contact Springs 7/6 % BSR
Monarch UAS, 4 speed automatic
record changer £6/19/6 Y One
Pound Reels Solder, resin cored
7/6 per Ib % Line Output Trans-
former, type LO4 for Pye V4,
V7, Invicea 118, 119, 120, PAM 908,
909 etc., 55/2 each % Wafer
Switches 3 pole 4 way, | pole
12 way, 2 pole 6 way etc., 3/- each

Empty Tape Spools, 3in,, 3/-,
Sin.” 3/6, Siin. 3/9, 7in. 43 %

enthusiasts and
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of components and accessories—invaluable for

engineers—is

Send I/- in stamps for your copy.

ILLUSTRATED

now available,

Condensers 300 pf. or 500 pf.,
4/6 each <% Co-axial Cable,
semi airspaced 75 ohms 6d. yard 4
Headphone CLR low resistance
7/6 pair % Paper based record-
ing tape, 1,200ft. on plastic spool,

12/6 % TRF Kit complete in every

aerial and HF coil with circuit 7/-
pair % Collaro Conquest 4 speed
automatic record changer £7/19/6

Mains Dropping Resistors
SMDé6 and SMD7 as used in Ultra
Twin 50 5/3 ea. % Pointer Knobs
avaijlable cream, white, black and

Charger Transformers, Universal
Primary Secondary 2, 6 and 12 v.
2 amp. version 13/, 4 amp. version
18/6 % Reclaimed Richard Allan
Relay Bafflette, 8in. unit with
volume control and output trans-
former 18/6, post paid % Uni-
versal Booster lsolation Trans-
former, tapped Primary for 2, 6
and 13 v. Secondary with a fixed
25% boost, 13/6 ea. ¥ Celestion
8in, x Sin. Elliptical Loudspeaker
Hi-flux Model, 25/6 % Ex-
Government 38 Set, complete
with headphones, throat micro-
phone, junction box, whip aerial
and canvas battery case, 65/-,
carriage 7/6 % Goodmans I0in.

Westinghouse Metal Rectifiers, detail £5/10/-, circuit and shopping maroon 9d. each ¢ Elliptical Loudspeaker, 2/3 ohms imped-
14A86, 14A97, 14A100, all 17/6 each List 1/~ 4% Frame Output Trans- speakers 7in. x 4in. by Plessey ance, 25/6 4 Plessey 10in. x éin.
Y Books: T.V. Faults by N. Steveéns. former for Regentone TT17 12/6 19/6 each % Multiratio Output Loudspeaker Unit, 25/6 % Line
Guide giving more than 60 faults each STC Rectifiers RM) §/6 Transformers Optimum Loads Output Transformer for Pye

with test procedure 5/- % TCC
Visconal, § mfd. 7 Kv. 10/- each %
Philips Beehive Trimmers 0/30
pf 10d. each % Outlet Boxes
or skirting board mounting 3/6
each % Belling Lee 7-pin Flexi-
ble Plug Fixed Socket 2/- %

ALPHA

RADIO SUPPLY CO;
g | [}

/6,
RM2 6/9, RM3 7/6, RM4 16/6, RM5
19/6 % Ex Government Carbon
Controls by Morganite brand new
250 K. Min. spindle I/- each v
Electrolytics for TV 100 mfd.
450 v. 3/6, 100-200 mfd. 275 v. 7/6,
60250 mfd. 275 v. 7/6 each % Morse

I

N

= ——{=

103, LEEDS TERRACE,
WINTOUN STREET,

LEEDS, 7

3,000 to 12,000 ohms 5/9 each %
8in. Loudspeaker Unit 3 ohms
impedance with a matching output
transformer  suitable for 6Vé
brand new but soiled, offered at a
special price of 11/6 each ¥ Ameri-

can Type T30 Throat Micro-

Vi4, 33/9 % Contact Cooled
Rectifiers by Westinghouse [4RA
1-2-8-3, 18RA-I-1-16-1. 9/- <%
Osmor Chassis Cutter, type 2,
holds lin. and lin., 21/6 ea. %
Crystal Microphone Insert, | in.
diameter, 3/9 each.

TERMS:

follows:

postage 3/-.

to Friday.

Cash with order or C.O.D.
Postage and Packing charges extra, as
Orders value
add 1/6; 40/- add 2/-; £5 add 3/- unless other-
wise stated.

For full terms of business see inside cover
of our catalogue.
Personal Shoppers 9 am. to 5 p.m. Mon.

10/- add 1/-; 20/-

Minimum C.O.D. fee and

Saturday 10 am. to | p.m.
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MULLARD “3-3" QUALITY AMPLIFIER

An,ideal companion unit to the JASON Tuner. A really first-class 8-valve 3-watt Amplifier
giving Bi-Fi quality at a reasonable cost. Mullard’s latest circuit. Valve line-up: EF88,
EL84, EZ80, H/duty mains trans. giving extra HT and LT for tuner Unit addition.

Variable treble eut and bass boost controls, sensitivity 100 MV for 3-watt ontput. Froequency
response + or — 1db, 40 ¢/s. to 25 ke/s.

Complete amplifier wired and tested with huality lised output t to Mullard
speoitication. £8/8/_
(Laess speaker.) Carr. and ins. 4/6.

Wired Power O/put Socket with Additional Smoothing for F.M, Tuner 10/6 extra. Stereo
yersion now under development.

JASON F.M. TUNER UNIT 87105 mc/s

Designer-Approved Klt of parts to build this modern highly successful unit drilled
chassis and superior type dial. Coils, cans and all quality components, etc., for
only 5 gns,, post free. Set of 4 spec. EF91 or equlv. valves 30/~ post free. Illustrated
handbook with full details Dj= post free——free with Kit. 48-hr. Alignment Service
7/6 and 2/ p. & p. AND NOW-—Jason « Meroury * Switched F.M. Tuner, with A.F.C.
Complete kit onty 84 gns., plus 2/6 p. & p. Set of 3 X E.F. 80 valves, special price 21/-.

RECORD PLAYER BARGAINS—New Reduced Prices

SINGLE PLAYERS. 4-speed BSR (TU9), 92/6; 4-speed GARRARD (48P), £7/15/-
GARRARD TA/Mk, IT De-luxe model £9/5/- carr. and ins. 3/6.
AUTOCHANGERS. 4-sp. BSR (UAS), £6/19/6. 4-sp. COLLARO, £7/19/6;
GARRARD (RC121/4D Mk. XI), plug-in head, stereo adapted, 10 gos. BSR (UA12),
iatest stereo/monaural model, 10 GNS. All above units are latest 4-speed models fitted
lightweight crystal pickup and twin sapphire styli. Complete and ready to use,
FINEST SELECTION AVAILABLE—BRAND NEW GUARANTEED

C.R.T. Heater
Isolation Transformers
New improved types—mains

prim. 200/250 v. tapped.
All isolation Transformers now sup-

plied with alternative no boost, plus
259 and plus 50% boost taps at no

extra charge.
12/6 (P. & P. 1/6)
16 (P, & P. 1/6)
12/8 (P. & P. 1/6)

80 OHM COAX. CABLE
NOW ONLY 8d. YARD

Highest Quality Cable low-loss Poly-
thene Aeraxial semi-air spaced feeder
losses cut 50%. Standard iin. dia.
Btranded core 20 yds., 12/6, carr. 1/6.
40 yds. 22/6, carr. 2/-. Coax. Plugs 1/-.
Coax. Socketa 1/-, Couplers 1/3. Out-
let Boxes 4/6. BI-B3 Xover Unit 7/6-

v
vgwmm cog’f)noxés—w;% TMegovhngs:. 63 V .6
LONG SPINDLES MID! TYPE, -
ljin. diam. Guar. 1 yr. Famous make. e e co]ﬁig ('P;.I &p&;&g)
LOG or LIN Ratlos less Bw. 3/-, D.P. A "y
Bw. 4/9. Twin gang controls 1 Meg. § ::;;‘ ﬂa’ﬂ“‘“ size and tag terminated for
Meg. 1 Meg. all lese 8w, each 8/9. L
Electrolytics All Types New Stock Cgl:DEléngtRSw—ﬁﬂgaa imc(a;h %ll In;;tetl.
Vi es, . L . each, 1tlo
w}}:%ﬂ;?'} " BEQ{;‘O 1?"545/6 cgrnmigélgmacgi Tgbnér;gotlﬁo R
: : b ete., . = and .. V. . eacll.
50/50 v. 4/500 v, 2/- | 8+16/450 v. B/ | 02..1/500 v., 1/- each. .25 Hunts 1/6. .5

8+16/500 v. G5

10025 v. 2/- T.C.C. 1/9 .001 8 kv., 5/8. .001 20 kv., 9/6.
16+16/450 v. Hi RESISTORS—FULL RANGE 10 ohms—

LIEED G 213 | 32+32/350 v. 5/8 | 10 megohms 20% % w. 3d., ¢ w. 5d.,1 w. (;d.,

8+8/450 v. 4/68| 32+32/275 v. 4/
8+16/450 v. 5/~ | 50+50/350 v. 6/
16/450 v. 3/6 | 60/350 v. 6/
168+16/450 v. 5/6 | 60+250/275 v. 12/
32/350 v. 4/-| 84+120/275v. 11/

5/= 100+200/275v.1%£

2 w.-9d., 10% Hi-Stab.  w. 5d., } w. 7d.,

5% & w. 0d.
1% HI-STAB } w. 1/6 (10-100 ohms 2/}
PRE-SET W/W POTS. T/V Type. 25 ohms—
321500 v A5 e (carbon Track) g
8 — eg. rbon Track,] =~

32 +32/450 v. 6/6 100/270 v. SPEAKER FRET—Expanded Bronze ano-

Comprehensive range in stock. d.(gsedl met.aqlI sxlgin.. 126/3; élﬁxgxlu RIEH

12 x 12in., 4/6; x 16in., 6/-; 24 x 12in.,

gloglv{lED VALVES GUAR,;MQ;‘}{ g/- etc. Preferred sizes only.
IR5,IT47/6 | EABC809/6 | EZ81 8/ TYGAN FRET (Murphy pattern), 12in. x
155 418 | EBCAL 9,8 | MU14 9l 1&:1., Q)=; 12x18in, 3/-; 12x24in., 4/-,
334, 3V4 8/- | ECC84 12/6 | PCO84 10/8 | $'S: .
24 °V'56 | ome 1018 | Fom 10/G | LOUDSERARERS T 5, i She
SK7 6/ | ECH:210/6 | PCLS3 12/6 | Bola 17/8. GiniElM 18/6; 7 x din. Good-

K8 86 | BOLS0 12/ | TLEL LY | mane Eliptical 18/6; sin. Hola 20)-; 10in.

6Q7 8/6 4
R. and A., 25/-; 10in. WB-HF1012, 99/9;
§ve /6| Erss 1416 | PLSS 116 | igin Pesey 16 ohms with 6 x din. Feetet

and Cross Qver Filter, 97/6.

O%PUT_TRﬁ.NgF.—dQualiyyia BI-!;I ’l‘yp“el
DK96 9/- | EY51 12/6 | U25 13/ with sectionalised and resistance alance
1.96 . UF > | primary windings. Super Silcor Lams.
e 9/- ' BY86 14/6 41 10/ Sec. 8 and 156 ohms. Primary Imp. to

SPECIAL PRICE PER SET individual spec. Fully shrouded Stock
1R5, 1T4, 185, or 384 or 3V4, 27/6.| Types. Mullard 3.3, 37/6; Mullard 8 watt
DK96, DF96, DAF96, DL, 35/-. 49/6. Ditto with ultra linear taps. 52/6.
BK8, 6K7, 6Q7, 6V6, 8Z4 or 6X5, 35/~ Mullard 5-10 with uitra linear taps, 89/6, ete.

Re-GUNNED TV TUBES — Genuine offer

New Heater, Cathode and Gun Assembly can now
be fitted to your old Tube—Reconditioned virtually
as new. 6 months full Guarantee to highest
standards—as used by our own Service Dept.

12" £8 147 £8.10.0 17" £10

We regret only Mullard and Mazda types at present
Delivery approx. 7 days. Carr. and Ins. 12[6

7/8 8/6
DAF96 /- | EL41 10/8 | PY8L 9/
DF96 9i- | EL84 11/6 | P¥Y82 8/

ONLY A FEW ITEMS ARE LISTED FROM OUR COMPREHEN-
SIVE STOCK. WRITE NOW FOR FULL BARGAIN LISTS, 3d.

Terms: C.W.0, or C.0.D. post and packing up to % Ib. 7d.;
i1b. 1/1; 3ib. §/6; 5Ib. 2/-; 10Ib. 2/9.

RADIO COMPONENT
: SPECIALISTS

70 BRIGSTOCK RD., THORNTON HEATH, SURREY
Established 1946 Telephone: THO 2188
Hours: 9 a.m.—6 p.m. | pm. Wednesday.
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it's NEW— s miniature
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IR, o g €5 LTD

CHANNEL

TYPE 40 TRANSISTORISED SIGNAL GENERATOR

NET PRICE £5 . 1 5 o o POST PAID

BATTERY 2/6 EXTRA e CASH WITH ORDER ORC.O.D

TRADE AND EXPORT ENQUIRIES INVITED *
Small enough to fit in your pocket—only 43" x 33"
Frequencies up to 20 Mc/s on fundamentals.

R.F. and audio outputs, attenuated.

Full standard specification.

Light weight—Ilow consumption.

* % % ot %

Write for descriptive leaflet or order today from—

CHANNEL ELECTRONIC INDUSTRIES LTD.
INSTRUMENTS DIVISION

DUNSTAN ROAD ° BURNHAM-ON-SEA - SOMERSET ° Phone 3167

Here are brilliant permanent

TRIMMINGS

IN ANODISED ALUMINIUM, GOLD, SILVER
AND A FULL RANGE OF COLOURS

Whatever trimmings you require,
we can make them accurately and
attractively, deliver them on time
—and price them reasonably.
We specialise also in precision
pressure die castings in mazak,
presswork, light assembly, electro
plating and paint spraying. Our
well-equipped Tool Room and
Design Office enable us fo under-
take complete projects from
design to mass production.

Please send your enquiries to:—
Contracts Division

FLASH FASTENERS LTD.,
196-197 Bedford Avenue, Trading Estate,
Slough  Bucks.

peaple
used
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can be operated separately.
Microph » Headph

Input 12 v./output
400 v. at 180 ma.
Size 7x 4x 4% in.
Brand new 45/=.
Same as above,
output 250 v, at

1000 ma. Size
50 x 3 x 34 in.
30/-. P. & P. 3/6
i on each.
12 VOLTS 10 WATT AMPLIFIER,
Complete with internal dynamotor.

2-6L6s push-pull, 2-6N7. Incorporating
mike and gram inputs, speaker outputs,
tone and volume controls. Size 124 x
6+ x 8in. Sprung mounted. ONLY
£8/10/-. Carr. 10/-.

VIBRATOR PACKS. 12 volt input 300

volts output at 150 mA. consists of 12
volt vibrator, 4 metal rectifiers, chokes
and smoothing condensers.
carriage 7/6.

Also 6 v. input 230 v. output at 100 mA,
complete 4-pin vibrator, OZ4 rectifier.
P & P. 3/6.

ONLY 25/-,

Fully smoothed 25/- each.

AERIAL
VARIOMETERS
These magnificent in-

struments will enable
you to receive maximum
signal strength on all
Short Wave receivers.
Precision calibrated con-
trol. Complete with
connection detail, 12/6.
P. & P.2/6

WESTINGHOUSE 150 PENCIL
RECTIFIERS. 500 v. 5 mA,, 3/6. P. &
P. 1/-.

MICROPHONES — BRAND NEW.
P Throat magnetic, 4/6; No. 8 carbon with
switch, 6/6; No. 7 moving coil, 8/6.
PICTURE FRAME AERIAL. Incor-
porates MWV and LW aerial with provision
for tuning out unwanted signals, noise,
etc. Size 84 x |4 x l4in. Magnificent
appearance. Brand new with full in-
structions. 12/6. P. & P. 2/6.
WALKIE-TALKIE SET. Consisting of
transreceiver covering 7.4-9 Mc/s., range
up to 10 miles, complete with 5 valves,
headphones, microphone, Junction box,
aerial and circuit. Only 60/- each. P. &
P. 4/-. Two for £6. Post free.

GEIGER
COUNTERS
designed to detect
p { and measure vari-
UM ations in gamma
! ray intensity, i.e.
emissions of radio
active potassium,
minute traces of
> uranium and thor-
ium, etc.,, in ordinary
soil and rock. The |
readings being measured
on a 50 micro-amp. meter, working
bactery ilife is approx. 2,000 hours.
Instrument housed in tough plastic case,
hermetically sealed. All components
1.5.C. Tech. C. approved. Size 8 x 8 x
34in., weight 65lb, Supplied with canvas
carrying case. Fully guaranteed. £7/10/-.

P. & P. 7/6.

Complete év. Portable Supply Unit to operate the above only

WIRELESS WORLD

PORTABLE TRANSMITTER RECEIVER No. 18

A fully portable self-contained Transmitter Receiver for voice and C.W. covering 6-9 Mc/s (50-33.3
metres) and fully tunable, operating from standard dry batteries. The receiver is a four-valve super-
het having a signal frequency amplifier, frequency changer, I.F. amplifier and second det. A.V.C. and
A.F. stage. The transmitter incorporates a 500 micro amp. meter for instant check of all battery
voltages, total emission current of all the valves and aerial current. There is a sensitivity switch to
reduce H.T. consumption on strong signals. The I8 set is the perfect transmitter receiver for the
keen radio enthusiast and can be operated with ease, and the receiver and transmitter portions

We offer this exclusively, complete with Power ,
» Morse Key, Aerial and circuit all for only plus {0/-
30/ carriage.

U.S.A. DYNAMOTORS manufactured
by EICOR.

H.R.O. SENIOR RECEIVERS

Total frequency cov-
erage is 50 Kcfs-30
Mefs, obtained by
inserting coil sets of
which 4 sets are
supplied with every
receiver. Incorpor-
ates 9 valves, 2 R.F.,

2 ILF and 2 audio
# amplifiers.  Crystal
gate with  crystal

phasing control. Var-
iable selectivity. Effective tuning scale of 12 feet. R.F.
and L.F. gain controls. Signal strength meter. B.F.O.
onfoff and pitch control. H.T. and **S’’ meter on/off
switch. Phone jack and loudspeaker terminals. Black
crackle cabinet. 74in. x 9in. x [2in. deep. Fully tested
and guaranteed. Complete with 110 volt or 6 volt (state
which preferred) power pack.
I IV s - o - o5l o o . cmmiiasi o cuflmes o £16/19/6. Carr. 20/6

U.S.A. TRANSMITTER B.C.625

Covering 100 to [56 Mcfs. 4-channel crystal controlled,
using 6G6 osc., 12A6 harm. ampl. 832 harm. ampl. and
driver, and 832 R.F. output plate—modulated by P-P 12Aés

which are transformer coupled to 687 speech amp. Sup-
plied with circuits and operating gen.
Only . v ...25(-. P. & P. §/-.

WIRELESS STATION NO. 19

Complete station comprising Transmitter/Receiver 2-8
Mc/s. 12 v.supply unit, Aerial, Yariometer, control box, head-
phones, microphone and all leads, circuit and instruction

book.
S.A.E. for full details.............coovveeeennnnnn £9 Carr. 20/-

PORTABLE 6 V. ACCUMULATORS

Brand new fully portable 6 v. 40 A .H. accumulators com-
plete in steel carrying case with handle and output terminal.
Size 10in. high by 9in. wide by S5in. deep.

ONLY . Carr., 7/6.

87, TOTTENHAM CT. RD., LONDON, W.1.
32A, COPTIC STREET, LONDON, W.C.1.

All post orders, etc. to (Dept. “W'’) 32A, Coptic St., London, W.C.1. MUS 9607

Send 1/- (plus 3d. post.) Now For Our TERRIFIC Catalogue

T.C.S. RECEIVER 1.5 to 12 Mc/s.

7 valve superhet, built
llke a dream, ZSK7-I
R.F., I12SA7 Mixer, 12A6
Oscillator, 12SQ7 Detec-
tor, AVC- BFO- Ist AF,
125K7-LF.s. The 12A6
final puts [.4 watts into

500 ohms with an input
modulated only 30%. Panel
controls: R.F. Gain, A.F.
Gain, CW Pitch, band-
switch, mod-CW switch, power

o switch, ground and aerial posts,
MO or crystal frequency switch, speaker jack, card holder
to log 30 stations, hand vernier tuning knob turning a large
etched calibrated plate behind hair lined window, anti-

backlash gears used.
Excellent condition £8/10/-. Carr. [5/-.
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CANADIAN TELEPHONE SETS

Latest
release!
Brand new
fully port-
able tele-
phones
with  built-
in hand
generator,
ringing device, hand telephone, morse
key, buzzer and indicator lamp to give
speech or morse reception over dis-
tances up to three miles, by simply
connecting twin wire and batteries to
two sets. Housed in portable transit
case 12 x 9 x 74in. We offer two com-
plete sets at the ridiculous price of only
60/- plus carriage 10/-.

PYE 10in. EXTN. SPEAKER. 3Q
in magnificent oak cabinet. Complete
with 36ft. lead and plug. ldeal for Hi-Fi
and stereo. Brand new, 45/-. Carr. 5/-.

HEADPHONES — BRAND NEW.
U.S.A. lightweight. Type H.5.30, I5/-.
Dynamic D.L.R.5, 8/6. Low resistance
120 ohms, 6/6. P. & P. 1/6 on each.

LEAD ACID ACCUMULATORS (un-
spillable). 2 volts 16 AH. &

Ideal for 6 volts and 12 volts
supply. Brand new original
cartons. Size 4in. x 7in. x

2in. 5/6 each. b & P. 16

3 for 15/- P. & P. 3/6
6 for 27/6 P. & P. 5/-

HI-FI HEADPHO NES ]
Uses high-quality permanent magnetic
speakers with regular voice coil. The
padded chamois ear-muffs give correct
spacing for optimum acoustic load,
giving finest music and voice reproduc-

tion. Each unit has a built-in Hi-Fi 50Q

trans, total [00Q2. Only 25/-. P. & ¢
1/6.

HOOVER ROTARY TRANS -

FORMER. |[1.5 v. input, 490 v, output

and 6 v. input, 230 v. output at 65 mA.
10/6. P. & P. 2/-.

ARMOUR RECORDING WIRE.

U.S.A. top quality on original reels,
length 3,700 yd. 8/6. P. & P. I/6.

POCKET VOLT TEST METER.
Two D.C. ranges 0-250 v. and 0-15 .
Complete with test prods. Brand new.

Very limited quantity. ONLY 10/6.
P. & P. .
SPECIAL VALVES. 813 70/-; 829

30/-; 832 35/-; 866A 13/6.

CONTROL BOX B.C. 602. Complete
push-button control box. 4 position and
on/off, with dual coloured indicator for
instant channel 3 T
check, in black
crackle case,
5% x 34 x l#in.
Bargain Price
§/-ea., P. & P.
i/6. Two for
8/-, P.&P. 2/6.
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be TRANSISTORWISE ! be POCKET-WISE !

“RECO"” MIDDY TRANSISTOR ONE KIT

(Med. and Long or Med. and S8hort Waves). 8ize: 4fin. X
S}in. x #n. Variable eenaitivity control, High gain
3 Varl Qferrite rod serial. “'Sonotone” dynamic min. earpiece
Months of listening pleasure from pencell battery, 37/6,
p.p. 2

«RECO?’ PUSH-PULL FIVE, M/L WAVES
Indoors or outdoors this brilliant radio brings Light, Home and Continental stations

to your finger tips. 5 transistors including OC45 R.F. stage. Pale blue case with
red spk. grille. Complete with 2}in. M/Q speaker (Celestion) £6/7/8, p.p. 2/6. Data 2/6-
Size: 6Fn. x 4fin. x 1fin.

“RECO” TRANSIGEN THREE KIT

(Med. and Long Waves or Med. and Trawier Band), Size:
63in. x 4§in. x ljin. Emtirely self contained (no
external aerial req.). R.F. stage with Mullard 00 45

trangistor followed by two high gain transistor stages.
On test tuned in Third, Home, Light, Radio Luxembourg alter dark and many others
at good listening level. The recelver was tested at approx. 50 miles from nearest
transmitter. Complete kit with easy build practical wirlng diagrams, “Sonotone’
super dynamic min. earphone with insert or bal. arm. reproducer. Pencell battery
for montha of listening pleasure. 75/, p.P. 2/6.

NEW “RECO’’ SUPER TRANSIGEN FOUR TRANSISTOR KIT

As above but with 2Hn. Cetestion moving coil speaker. A fine portable in pale blue
polystyrene case with contrasting red spkr. grille. Complete with pencell batteries,
easy build practical wiring diagrams. 99/8, p.p. 2/6.

“RECO’” SUPER SPECIAL THREE KIT

(Med., Long and two Short Wave bands). * Sopo-
tone ™ min. earpiece or bal. arm. reproducer which in
areas of good signal reception may be mounted under
red contrasting grille. Sensitivity control for distant
stations. A fine kit, complete with pencell and easy
build diagrams. 75/-, p.p. 2/6.

“RECO’” PUSH-PULL FOUR KIT

2 As above, but with push-pull output stage and 2¢in.
moving cofl speaker which fits under red contrasting
grille, Pale blue polystyrene case. Size: 6}in. x 4fin. x
14in. Complete with data. 99/6, p.p. 2/6.

Practical wiring dlagrams, parts price list, circuits, 1/3
each.

AFTER SALES SERVICE

RADIO EXCHANGE CO.

27 HARPUR ST., BEDFORD. Tel. 2367. Closed | o/c Saturdays.

AUDIO OSCILLATOR TYPE A050

covering 20 cps to 200 kc/s in four ranges.
£10 plus 4/6 carr./packing.

VALVE MILLIVOLTMETER TYPE VV60

measures 1 milli-volt to 100 volts rms over
the range 20-200,000 cps.
£14 plus 4/6 carr./packing.

CAPACITY AND RESISTANCE BRIDGE
TYPE CR50

measures 10 pF to 100 mFd and 1 ohm to
10 Megohms plus capacitor leakage test.
£8/2/6 plus 4/6 carr./packing.

All these instruments are complete with
valves and instructions ready for use from
200/250 volt 50 cycle supply.

Full details sent on receipt of stamped
addressed envelope.

GRAYSHAW INSTRUMENTS

126 Sandgate High Street, Folkestone, Kent

Tol. : FOLKESTONE 78618

TRAINING
IN RADIO AND TELEVISION SERVICING
AT THE
PEMBRIDGE COLLEGE
OF ELECTRONICS

This new College has been founded by
Mr. J. B. McMillan, M.A., B.Sc., and other
members of the present staff of the E.M.I. Col-
lege of Electronics and from September 1959 will
conduct among other activities full-time One
Year courses in Radio and Television similar to
those previously run by the E.M.I. College.

The first One Year course begins on 8th
September 1959 and enrolments are now being
accepted. Succeeding courses commence in Jan-
uary, April and September of each year.

Write for details and admission forms to:
The Principal, Dept. No. P11,
34a HEREFORD ROAD,
LONDON, W.2.

STEWART
TRANSFORMERS

Electronic
Equipment

Transmitters

Radar

Test Equipment

We cater chiefly to manufacturers of electronic
equipment which demands components made to
the highest standards. If your requirements are
in this category do not hesitate to contact us.

Enquiries to :

STEWART TRANSFORMERS Ltd.

75 KILBURN LANE, LONDON, W.10 * LADbroke 2296/7




May, 1959

WIRELESS WORLD

153

—SAMSON'S SURPLUS STORES LTD.—

LONDON’'S GREATEST DEALERS IN RADIO AND ELECTRONIC EQUIPMENT

VARIAC TRANSFORMERS. Input 115 v.
Output 0-130 v, 5 amp. continuous 7.5A
max. Ex equipment but in perfect condition.
69/6. Carr. 5/-.

HEAVY DUTY L.T. TRANSFORMERS.
Brand new STC Pri. 200-260 v. Sec. 26-41 volts
in one volt steps {5 amp., tropically rated and
one HT winding tapped 120-136-152-168 volts
700 mfa. £4/5/-. Carr. 7/6. Pri. 220-240 volts.
Sec. tapped 42 vi, 45 v., 50 amps., tropically
rated, £9/15/-. Carr. 10/-. RCA Pri. 115-230 v.
Sec. S v. 13 amps., tropically rated, insulated
for 15 kV. Brand new. 37/6. Carr. 7/6. Pri.
230 v. Sec. tapped 4 v., 6 v., || v. 200 amps.

£8/10/-. Carr. 7/6 Pri. 200-250 v. Sec. 50 v.
30 amps. £6/10/-. Carr. 10/-. Prn 200-250 v.
Sec. 50 v. 20 amps. £4/10/-. Carr. 7/6. Pri. 200—

250 v. Sec. tapped 28, 29, 30, 3| volets 21 amps.
£4/10/-. Carr. 7/6. Pri. 100-260 v. Sec. two
separate windings. Tapped 15, 16, |7 v. 4
amps., tropically rated. 35/-. Carr. 4/-. Pri.
200-250 v. Sec. two separate windings 50 v. 2
amps. 6 v. 2 amps. 27/6. Carr. 3/6. Pri. 200~
250 v. Sec. 45 v. 2 amps. 17/6. Carr. 3/6.
Pri. 200-250 v. Sec. 6 v. 8,5 amps., tropically
rated. 17/6. P.P. 3/-. Pri. 200-250 v. Sec.
6.3 v. |5 amps. 25/-. P.P. 25/-.

VENNER HEAVY DUTY TIME
SWITCHES. A.C 200-250 v. Switch con-
tacts. 200 amps. Two available only. £8/10/-
ea. Carr. 10/-.

HEAVY DUTY A.C. 200/250 v. ALARM
BELLS. Twin gong. Brand new, 35/-. Carr. 5/-.

RF UNITS No. 25B. Complete with valves,
supplied brand new. 1§2/6. Carr. 3/6.

CARBON PILE VOLTAGE REGULA-
TORS.

LILIPUT MINOR MK. IL

Load 3/0.73
amps |1 v.
Supply vol-
tage 19/25 v.
With spare
pile. Brand
new. [12/6.

P.P. 3/6.

SPECIAL OFFER. H.D. TWO CIRCUIT
TYPEAUTO WOUND TRANSFORMERS
A.M. TYPE No. 2773. Input 225-230 v. with
switch in run position. Output 225, 230, 235,
240, 245, 250, 255, 260, 270 volts, 75 amps.
With either switch in start position. Output
No. | or 2. 270 v., 290 v., 310 v., 100 amps.
1 minute in two hours. Other outputs as in
run position but at 50 amps. The transformers
are built in heavy metal cabinets approx. weight
34 cwt. with sloping desk front on which the
start/run switches and 2 0-100 M.l. ammeters
are mounted. With an alteration of the exterior
wiring 100 volts at 35 amps can be obtained.
£25 ex warehouse.

MIRROR GALVANO-
METER MARK il. On
levelling and rotating base,
with fitted spirit level.
Manufactured by Venner
Time  Switch, Led. 45-
second period. Instrument
resistance 188 ohms. Ex-
ternal resistance for aper-
iodic damping 1,200 ohms.
Supplied brand new with
spare suspension helix and
strip wire. In teak carry-
ing cases. 79/6. Carr. 5/-.

METRO-VICKERS 0-20
MASTER VOLTMETER.
A.C. 50 c¢y. M.l 6in.
round mirrored scale, 15/-.
P.P. 2/6. Brand new in
maker’s carton.

169-171 ED GWARE RD,,

We now have London’s largest and
most comprehensive walk-round dept.
This enables you to see our enormous
stocks of electronic and radio equip-
ment too numerous to advertise. We
invite you to browse without any obliga-
tion. Open all day Saturday. Official
monthly account orders accepted,

e

A

AMERICAN NAVY SCANNERS TYPE
APS4. Freq. 3 centimetres, operate on {2-24
volts. Contain geared motors, relay switch equip-
ment, heavy gear trains, etc, Supplied new
in orlgmal packing cases at a fraction of maker’s
price. £3/19/6. Carr. 10/-.

L.T. SUPPLY UNIT No. 19 YA 8087.
A.C. input {00-250 v. D.C. output tapped
12/24 volts, continuous tropical rating, 3 amps.
Built in metal case 17 x 7 x 63in., with fuses
and switch. An ideal L.T. supply unit for
operating relays, contactors, battery charging,
etc. In perfect condition. £3/17/6. Carr. 7/6.

SMOOTHING UNIT No. 2 FOR ABOVE.
Con:ammg two L.T. chokes, one 2}in. M.C,

D.C. 0-50 voltmeter and 6-way terminal
block built in metal case. Size 17 x 7 x 64in.
35/.. Carr. 7/6.

PORTABLE SUPPLY UNIT TYPE.
To operate from A.C, 100-250 v. or 12
volt accumulator. Ouptut 250 v. 25 m/a.
125 v. stabilised and 12 v. heater supply.
An ideal power pack for oscillators or
small transmitter. Built in bakelite case

with spare vibrator, stabilising valve,
leads and circuit. 47/6. Carr. 5/~. Brand
new.

A.M, L.T. SUPPLY UNIT TYPE II5.
A.C. input 200-250 v. D.C. output 24 v.
26 a. Rating continuous. Ideal for charg-
ing 24 v. batteries at a high current. Size
Ift. 8in. x Ift. 7in. x lfc. Sin, £15 ex
warehouse.

TELEPHONE CABLE. Single D3,
1/3rd mile drums 19/6. Carr. 4/6. Com-
mando telephone cable, PVC, 1,000-yard
drums. Ideal field tele. cable and very
useful in the home and garden. Cheaper
than string. 8/11. P.P. 3/6. Five drums'in
maker’s carton 42/6. Carr. 7/6.

LONDON, W.2.

HEAVY DUTY SLIDING RESISTORS.
112 4.5A 12/6. 3Q 10A 12/6, 1.2Q I5A 10/6,
1Q 12A 8/6.  All single sube slider control.
12Q) 4A horizontal sweep control 12/6. 26Q
6A double tube slider control 45/-. 1.25Q
20A double tube slider control 27/6. 0.4Q)
25A geared drive 17/6. 79Q 2.9-0.65A double
tube geared drive 32/6. 76<) 6-0.5A slider con-
trol 22/6, Carr. on all resistors 3/-. We have
one of the largest stocks of sliding resistors
in the country. Let us know your requirements.

BRAND NEW AMERICAN VARIAC
TRANSFORMERS. Input 230 v. Ouput
0-260 v. 9 amps. Complete with control
handle. Supplied in maker's sealed cartons.
Limited number only £15. Carr. 10/-.

ADMIRALTY THREE-PHASE TRANS-

FORMERS. Pri. 400-440 v. 50 cycles. Sec.
50 v. 6 amp. Completely tropicalised. Size
7% x 14 x 5in. Weight approx. 60ib. 85/-.

Carr. 7/6. Brand new In maker’s cases.

STC RECTIFIER SUPPLY UNIT No. Il.
A.C. input 100-250 volts, 45-65 cycles. D.C.
output 24 volts 11 amps and 130 volts 600 M/A.
Very conservatively rated. L.T. and H.T. com-
pletely smoothed. All circuits fused. Mains
on/off switeh. Built in grey metal cabinet, height
5ft., width 1ft. 7}in., depth Ift. 14in., weight
200lb. An tdeal L.T. supply unit for the elec-

tronic industry, research laboratories and’
schools, etc. Supplied new with instruction
manual. £17/10/- ex warehouse.

ADMIRALTY VOLTAGE CONTROLLERS

1,000 ohm.
0.59/0.16
P

L0 4ol

ary
tch
type with
32 contacts.
Completely
enclosed
with metat
control han-
dle. New
in  maker's
carton at a
fraction of
manufactur-
er’s price,
10/6.P.P.3/6.

a m
Rot
s Wi

ROLLS-ROYCE COOLANT PUMPS. A
heavy-duty turbine pump driven directly from
a splined socket, 1,000-1,500 g.p.h. lin.
bore outlet. Brand new in maker’s cartons.

47/6, Carr. 4/-.

SPECIAL OFFER OF BA SCREWS STEEL.
4 BA in. C.S., |5 gross 27/6. 3/- Or 26
per gross. Post free. 4 BA -iln steel C.s.,
gross cartons 32/6. P.P. 3[-. Or 2/6 per
gross. Post free. 2 BA brass HIn. C.S., 5 gross

cartons 15/-. . 4 BA steel R. H {{in.,
§ gross cartons 15/-. NUTS, BOLTS,
WASHERS. Special bargam offer. SI- carton
of 2, 4, 6 nuts, bolts and washers,

CROYDON ENG, CO, GEARED CAPAC.
ITOR INDUCTION MOTORS. A.C. 200-
240 volts 30 watts, geared right angle, 300 r.p.m.,
motor shaft 1,400 r.p.m. continuous rating,
complete with capacitor. Overall size 7§ x 4§ x
4in.  £3/15/-

Telephone PAD 7851, AMB 5125
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Gilson Transformers

[

for Industrial
Equipment

Comply with the require-

ments of standard speci-
fications such as RCS214,
BSSI71, etc., as required.

In addition they all possess
the built-in extra reliability
that comes only from years
of experience combined
with the constant effort to
maintain a' high reputation.

——GILSON—

U.L. OUTPUT

TRANSFORMERS

bring the same high standards
to the high fidelity enthusiast.

8K QA-A 409, taps | 6-6KQA-A 409, taps

4 sec sections

WO 866
30 to 50 Watt

3, 8, 15 ohms sec.

WO 892
15 Watt

Please write for information leaflets on the above.
Phone:

R- F- GILSON LTDI WIM 5695

11a 8T. GEORGE’'S RD., WIMBLEDON, S.W.19

Makers of HEAVY DUTY MAINS, NEON and
FLUORESCENT LIGHTING TRANSFORMERS

WIRELESS WORLD

L
]
Wireless °
Fundamentals®
V)
®
By E. ARMITAGE, M.A, (Cantab.),
B.Sc. (Lond.). This important book
develops the theory of radio from the @
fundamentals to an explanation of
the superheterodyne principle. The
physical and experimental side is
kept to the fore throughout the book, @&
while purely mathematical treatment
of the more theoretical parts of the
subject is provided in the Appendixes. o
Over 300 illustrations. 20/-. Y
PITMAN Ny
3 TECHNICAL BOOK .
Parker St., Kingsway, London, W.C.2
]

May, 1959

SOUTHERN RADIO'S |
v SPECIAL BARGAINS v

TRANSPARENT MAP CASES. Plastic
14in. x 10%in. lideal for Maps, Display, etc., 5/6.
STAR IDENTIFIERS. Type | A-N Covers
both Hemispheres, 5/6.

CONTACTOR TIME SWITCHES. 2 im-
pulses per sec., in case, 11/6.

REMOTE. CONTACTOR. For use with

above, 7/6.

MORSE TAPPERS. Midget type, 2/9; Standard,
3/6; Heavy type on base, 5/6. ALL BRAND NEW.
MORSE PRACTICE SET. TAPPER with
BUZZER on base. Complete with battery, 12/6.
BRAND NEW.,

MAGNETS. Strong Bar type, 2 x {in., 1/6 each.
PACKARD-BELL AMPLIFIERS. Complete.
BRAND NEW, with valves, relay, etc., etc., 17/6
each.

SPECIAL OFFER. 12 ASSORTED METERS.
Slightly damaged. Mainly broken cases {perfect
movements). Including 3 BRAND NEW Aircraft
Instruments. 12 for 45/-.

SPECIAL OFFER

TRANSMITTER - RECEIVER

TYPE 38 MK 1l

* WALKIE-TALKIE *

Complete in Metal Carrying Case. 9in. x
63in. x 4in, Weight 6lb. Frequency 7.3 to
9 Mc/s. Five valves. £1/2/6. Post paid.

THERMOSTATIC
SOLDERING IRON

CECO — 70 waut

Instrument size

HEATS UP QUICKLY—
I} mins.—~STAYS HOT—
but’ NEVER OVERHEATS
—BIT DOES NOT COR-
RODE OR NEED
CLEANING
WEIGHT—4; ozs.
(Excluding Flex)

ALL PARTS INTER-
CHANGEABLE

The Thermostat is easily
adjusted to suit the
grade of solder and
keeps the temperature
to within 15°C. 1t
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
G

LEVENFORD WORKS
DUMBARTON

Phone: 655

Dumbarton

These TX-Rs are in NEW CONDITION, but owing
to demand they are not tested by us and carry no
guarantee, but should prove SERVICEABLE.
ATTACHMENTS for Type 38" Trans-
receivers. ALL BRAND NEW. Headphones
15/6; Throat Microphones 4/6; Junction Boxes
2/6; Aerials, No. | 2/6; No. 2°5/-; Webbing
4/-; Haversacks 5/-; Valves—A.R.P.12 4/6;
AT.P4 3/6; Set of FIVE VALVES 19/- the set.
OFFER No. 2:

‘* 38, as above, complete with set of external

attachments, 42/6, post paid.
OFFER No. 3:

Transmitter-Receiver ** 38 '* Mk, Il. Brand

new with complete set of external attachments

including Webbing Haversacks and Valves,

57/6 post paid. Fully guaranteed.

RESISTANCES. 100 assorted useful values.
New wire end 12/6. W.
CONDENSERS. 100 assorted Mica; Tubular,

etc., 15/~ NEW.

LUFBRA HOLE CUTTERS. Adjustable 3in.
to 3iin. For Metal, Plastics, etc., 7/-.
QUARTZ CRYSTALS. Types F.T.24l and
F.T.243. 2-pin, fin. spacing. Frequencies be-
tween 5,675 kefs and 8,650 kefs. (F.T.243), 20
Mc/s and 38.8 Mc/s (F.T.24l, 54th Harmonic)
4/- each. ALL BRAND NEW, TWELVE ASSOR-
TED CRYSTALS, 45/-. Holders for both types
I/- each. Customers ordering 12 crystals can be

-supplied with lists of frequencies avallable for

their choice. |
TRANSRECEIVERS., Type “ 18 ' 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
;‘Iicrophone 12/6; Aerials 5/-; Set of 6 Valves
0

TI154 TRANSMITTERS. Complete in transit
case. New condition, £2/5/-.
RECORDING BLANKS.
disc.”” Ready for cutting.
complete in metal case £4.

Post or carr. extra. Full list Radio Books, etc., 3d.

SOUTHERN RADIO SUPPLY, LTD.

, LITTLE NEWPORT STREET,
w.C2 GERrard 6653

Brand new. '‘Emi-
13in. 6/- each or |5

U
LONDON,
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Visit the City’s new acoustically designed

HIi-Fl Centre

COME AND HEAR THE LEADING MAKES IN AMPLIFIERS, TUNERS AND SPEAKER SYSTEMS

AMPLIFIERS BY:

VERDIK GOODSELL
ARMSTRONG QUAD
ROGERS LEAK
buLcl W.B., etc.

V.H.F. TUNERS BY:

ARMSTRONG T.S.L.
LEAK DULCI
QUAD GOODSELL

ROGERS, etc.

HI-F1 SPEAKERS BY:

GOODMAN W.B.
PLESSEY T.S.L.
WHARFEDALE G.E.C.

LORENZ, etc.

A FEW LEFT ONLY

The Famous COLLARO Mk. 3 Tran-
scriptor Tape Deck. Twin track, 2 recordf
playback, 2 erase heads on 2 levels, pause
control, digital counter, 3 speeds, 2 balanced
motors of low wattage input. |5 gns.

Crating and

WHILE STOCKS LAST.
carr. 17/6.

Build yourselfa HI-FI TAPE RECORDER.
The Collaro pre-amp and blas oscillator com-
plete with power pack for the above deck,
Price £15/19/6. Post and

with instructions.
pkg. 7/6.

The above two items at a special price of
£29/17/8. Carr. and pkg. 22/6 the two units.

BUILD YOURSELF A HI-FI TAPE
RECORDER

The Collaro Mk. 3 Tape Deck as above. A
completely assembled tape deck amplifier
with power pack and oscillator incorporated
negative feedback adjustment, switched for
32, 74 and I5in. per sec., and an 8in. P.M.
speaker. The three items for only £29/5/-.
Crating and carriage 22/6.

ANOTHER SNIP OFFER
Acos 39/ crystal pencil mic. List price 5 gns.,
our . price 37/6 Post and packing 1/6.

SPECIAL OFFER
HI FIDELITY TAPE HEADS

Made by famous manufacturer.

Brand new.
Upper or lower track, record/play-
back, high impedance giving up to
12,000 CPS at 74 LP.S., output 5
mjvolts at | KC at 74 I.P.S. Erase
heads low impedance.

Only 39/6 per pair.
Post 1/-.
State upper or lower track.

LIMITED NUMBER AT THIS PRICE

for the Hi-Fi enthusiast. Collaro 4-speed
transcription motor and pfup using th: new
T x 88 studio cartridge. Brand new. List
price £19/10/., our price £15/1#/6. Crating
and carr. 12/6. Easily wired for scereo and
use Ronette stereo T/O cart.

HURRY ! ow comme 10

THE END OF THIS WONDERFUL OFFER
DUE TO CANCELLED EXPORT ORDER

10 WATT
PUSH-
PULL
ULTRA

ORIGINAL

LINEAR MANUFAGTURER's
FEEDBACK 20 GN.

LIMITED
NUMBER
ONLY AT

£14.19.6

Complete
Post & pkg. 7/6.
Fully guaranteed

Beautifully finished in .
Provision for tuner, bass and treble, 5-position
selector for radio, mic., tape, LP and std. records.
A RECOMMENDED REPLACEMENT
GRAM OR RADIO CHASSIS

Due to the popularity of this chassis, we have
been able to reduce production costs and can |
now offer our 1958 AM/FM R/G Chassis at |
19 gns. complete.

Eight-valve AM/FM chassis with printed I
circuit FM tuner section. [luminated dial: |
4 waveband; coverage 1,000-2,000 metres,
200-550 metres, 15-50 metres, 88-100 Mc/s. |
Dimensions I3 x 9 x 6in.; fully guaranteed.
Exceptional value—only 19 gns., plus 7/6
post and insurance.

A GIFT FOR THE SERVICE MAN

- BRAND
=4 NEW IN
3 WOODEN

CASE

The Weston Model
772 Type 6 super
sensitive analyser.
This precision de-
signed multi-range
test instrument has
a large visible fine-
ly divided scale
giving some of the
range shown.
Range: D.C. voits
20,000 ohms per
volt or {,000 per
volt. 2.5 volt
range 50,000 ohms. 10 volt range 200,000 ohms.
50 volt range | megohm. 250 volt range 5 meg-
ohms. [,000 voit range 20 megohms. Chms:
0-3,000 ohms. 0-30,000 ohms. 0-3 meg. 0-30
meg. D.C. milliamps: 10, 50, 250 IM/A or 50
microamps. A.C. volts: 1,000 ochms per volt.
ONLY £12/10/- plus cost and pkg. 7/6

THE ALFA MULTI-RANGE

POCKET METER
IDEAL FOR ROVING
SERVICE MAN.

Resistance ranges:

0-20K ohms. 0-2 Meg ohms.
Voltage ranges:

0-6 v. D.C, 0-12 v. D.C.,
0-60v. D.C., 0~300v. D.C.,
0-1,200v. D.C.,0-6v.A.C.,
0-12 v. AC. (23 DB),
060 v. A.C. (37 DB8),
0-300 v. A.C,, 0-1,200 v
A.C.

Current ranges:
0-300 V.A.-D.C.,0-30 MA.-
D.C.,, 0-300 MA.-D.C.,

complete with test leads
£6/Ig

/6 and batts Post and packing 3/6.

ANOTHER SNIP OFFER

AT THE
LOW PRICE

37’6

and 4/-

post ‘and packing.

Surplus to manu-
facturers requirements, well made 2-tone colour
portable player cabinets, will take non-auto
player. Amplifier and 4in. or 5in. speaker.

(FLEET ST)

152/3 FLEET ST., LONDON, E.C.4.

Business hours ; weekdays 9-6 Saturdays 9-I.

DEPT. B,

Telephone ; FLE 2833
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2in., 74in

Amplifier and Power Pack com-
pletely assembled and mounted on
grey rexine covered wooden frame,
to be used with Collaro Mark 4
Deck. Complete with instructions
and diagrams £20/10/-.
Learn Languages with
a Tape Recorder.
Elementary Course,
£3/3/-. E
Advanced Course,
£6/6/=.
Enquiries invited.

CABLES: TUTAPE LONDON

HAVE YOU SEEN THE NEW TUTOR TAPE RECORDER?
WITH ITS THREE NEW FEATURES:—

Alternative speed range 1§in.,

M1xer Umt and Super-
imposition at the reduced
price of 59 gns.

Complete with Micro-
phone and Tape.

Latest addition:
Efficient foot operated
remote control.

Retail price 4 gns.

Ask for particulars of the
Type “C” Tutor.

TUTOR-TAPE COMPANY, 70, BREWER STREET, LONDON, W.1
TELEPHONE: GERRARD 3376

10
- COVENTRY RADIO LTD. -
- {0 O O

189/191, Dunstable Road, LUTON.
Audio & Component Specialists Est. 1925

If you are unable to visit us at
Luton, send for a copy of our

HI-F1 CATALOGUE

of 300 items 70 pages.
Price 1/- plus 6d. postage.

52 gns.

Also available now
“THE GRUNDIG BOOK"”

12/6d. plus 1/- postage.

If you own a tape recorder of any
make you will find this book an essential
for successful recording.

LUTON’S HI-FI CENTRE

Telephone Luton 7388/9.

OO000O00oOoooooooooobLooonocooooan

New edition of the
finest introduction
to photography

3RD EDITION

NOW
READY

268pp 327 illus
= 8 colour plates

s ¥ 25snet by post 26s 3d

The Bumplete Amateur Photographer

By DICK BOER

edited by A. L. M. Sowerby, B.A.. M.SC.. F.R.P.S.
An authoritative textbook for the beginnmer, a comprehensive
reference book for the advanced photographer, this standard
work has been brought completely up to date and includes the
newest advances in equipment and technique. The book

retains the simple, practical style that enables the wealth of
knowledge it contains to be so easily understood and applied.

from booksellers and photographic dealers

PUBLISHED FOR ‘“AMATEUR PHOTOGRAPHER’’ By
lliffe & Sons Ltd Dorset House Stamford Street London SEI

TRANSFORMERS FOR MULLARD 510
MULLARD 3 WATT AND STEREQ AMPS.

ALL TRANSFORMERS, Fully guaranteed. Shroud-

ed. Upright mounting. Primaries on all mains

Trans. 240—220—200; 0—10 v. 50 cfs.

T.101.For two 510 amps., low joading (8,000 ohm

output trans) 300-0-300 v., 150 mA., 6.3 v. 4 a

cT., 6.3 v., 1a., 34/-. P. &P 2/9.

T.55, For 510 amv and Tuner, 800-0-300 v., 120
, 6.3 v. 2.5 a.cT.,, 63v.254,63v.1a, 82/-

PIP 2/6.

T.56. For 510 amp. 300-0-300 v. 100 mA., 6.3 v.

25acT 6.3 v. 1 a., 27/-. P/P. 2/6.

T.44, 5107 Ultra Linear Output Trans, 8000

ohm. 439 tappings, 30/-, P/P. 2/-.

T.100, “ 510 *” Low Loading Output Trans. 6000 ohms. 28/-, P/P 2,

T.141, For 3 watt amp. 300-0-300 v. 60 mA., 6.3 v. 1 a.cT.. 6.3v. la 22/- P/P.2/-.

T.120. 3 watt output 5000 chm. Sec. 15 and 3. 75 ohm. 18/-. f-.

SPECIAL OFFER. T.44and T.55, 59/-, P/P 3/6. Recommended for BR.IDOND PC.”

*“ POWER-PAKS"

T.A. Trans. and Simens contact cooled metal bndge rectifier dellvers 270 volts D.C.

100 mA. and 6.3 v. cT. 3 »., 32/-, Plus 2/- P

'l‘ B, Tra.ns a,nd Belmens conmct cooled meta.l bndge rectifler delivers 270 volts D.C.

25/-, P[P,
SOUTHERN TEGHNIGAL SUPPLIES, 83 Station Road, Portsiade, Sussex

INSTRUMENT WIRES

AND INSULATING MATERIALS | > )

ENAMELLED. SILK and COTTON covered Copper
Wires, Single or Stranded, also Tinned, Paper
Asbestos and Plastic Westoflex covered
RESISTANCE WIRES, LITZ WIRES.
MIGCA, MICANITE and
BAKELITE in all forms. Heat
Resisting Boards. Canvasite for
Silent Gears. Oil Gloth, Sitk and
Paper. Slot Insulations. Insulat-
ing. Varnishes. Varnished Fabric %
and Plastic Sleeving. Moulded
and Machined Pieces, etc.

WEST INSULATING COMPANY LTD.

2 Abbey Orchard Street, Westminster, S.W.1.

Telephone:
Abbey 2814 & 7352
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——RADIO CLEARANCE LTD.———

TRADE ’ elephone :
o M 27, TOTTENHAM COURT R.D., LONDON, W.1 MJSLSL .
INVITED The oldest Component Specialists in the trade EST. 30 YRS

ELECTROLYTIC CONDENSERS—WE HOLD THE LARGEST STOCK OF ELECTROLYTICS IN ENGLAND

ABBREVIATIONS : C. Clip mounting tag ends. P. Prong mounting. T. Tag ended. S. Sleeved. W. Wire ended.
SINGLES

Capacity Wkg. Capacity Wkg. Capacity Wkg. Capaeit:

(Mfds.) Volts Size* Type Price (Mfds.) Volts Size”" Type Price (M1ds.) Volts Size® Type Price { Mlt’is.) % ggtx Size* Type Prico
1 215 §x1i W/8 1/- 60 350 13x2 T8 2/8 8+16 450 1x1} W/8 3/8 100+100 12 1x2 P 1/8
2 6 Ix1 1/8 64 275 1x3 P 2/6 10+10 450 1x2 W8 2/8 100+100 275 "1§x3 C 3/6
2] 12 gx1 16 84 360 1x3 C 3i- 12+12 276 1x2 2/ 100+ 200 25 1x2 IP 1/-
2 60 ixl} W 1/~ 70 3 fxp 8 1/8 12+12 360 1x2 2/8 100+ 200 260 1§x4t © 4/8
2 70 Jx2 1/8 75 (Rev) 12 1x3 O 10d. 12+24 275 1x2 2/- 100+ 200 275 1jx4t © 5/6
2 200 x1} W 1/ 7% 12 4x1p T 1/- 12+28 276 1x2 2/- 100+ 200 350 2x4} © 8/-
4 150 #x13 T8 10d. 80 450 11x3 W8 2/68 18+16 150 ¥x1} -8 1/ 100+ 250 275 1§x 44 4/8
4 160 §x1i W 1/- 80 850 1§x3 T/8 218 16+18 350 1x2 C 3/ 100+ 300 275 1ix4 4/-
5 65 jx1 1/6 100 12 #x1} w8 1/- 16+32 275 x4} 2/8 100+ 400 275 2x4t C 4/8
5 100 $x1 16 100 25 §x1t T §/- 18 +32 276 1x2 P 216
8 12 ixl 1/8 100 25 4x1§ T /= 20+10 450 1x3 © 3/~
PoE .. TR B LA B wm woam owe L b
8 10 ixl W 1- 100 270 13x2 C 93 ( 20+20 450 1x3 W8 319 | gyg4s 350 1x2 P 4/8
8 150 §x13 T 9d. 100 275 1x3 C 2/9 24+24 275 1x3 2/8 12+12+12 275 1x2 B
8 200 $x13 1/- 100 275 1§4x2 C/8 216 24424 350 1jx3 © 3/- 12424424 215 1x3 213
8 250 x1} W 1/- 100 276 1x3 P/8 216 25425 300 1x2 T 2/~ 16+8+4 275 1x2 P /-
8 450 13x22 © 2/ 100 300 1x3 P 2/9 30430 10 jx1i WS 1- 16+16+18 275 1x2 © fn
8 450 x13 WwW/8 1/11 100 850 1ix3 3/~ 32 200 1 16+32+32 275 1x3 2/6
10 15 fx1i Wis 1/6 100 500 13x3 1- 10 S 5 18 | 20110110 350 1x2 3/
10 25 x1: W 1/- 150 2 1x2 T 1/- 32+16 a0 1x2 T 318 20+15+15 450 1x3 8 Yl
10 450 x2 W8 1/9 150 150 1x3 W8 1/6 82+32 150 1x2 T 1/~ 20420420 250 13x2 16
12 25 x1 1/8 200 8 $xl1 1/~ 32+32 250 1x2} 1/6 25+25+25 25 1x2 C/8 f
18 150 §x1i T/8 1/~ 200 25 4x1} T 10d. 32432 275 13x2 © 2/9 30430480 275 1§x2 f
18 250 x1} -8 1/ 200 3 1x1}y T/8 104d. 32432 275 1§ x3 219 324848 275 1x2 P =
18 275 §x2 T 1/3 200 250 1ix3 C/8 2/e 32432 350 1§x2 C/S 4/- 32+32+2 275 1§x2 C 2/
16 300 x1} W-8 1/3 200 276 1ix3 © 2/8 32+32 350 1x3 -8 3/- 32+32+6 275 1§x2 2/-
18 350 $x2 P 1/8 250 6 1x2 T/8 1/ 32+32 450 1ix3 W/8 4/8 3243248 3850 1ix2 © /i

18 350 ix2 T 1/9 250 12 §x1§} W 1/- 824+32u/m 350 1§x2 T 3/- 32432416 175 13x2 il
16 350 1x2 -8 1/9 250 12 §x1i w8 /3 40+16 250 1x3 1/8 32432425 275/25 1x3 T J
16 375 1ix4} € 2= 250 25 ix2 © 1/- 40+20 150 1x2 T 1/- 32432432 350 1§x3 /
16 450  3x2 2= 250 25 ix} © 1/3 40+40 150 1x3 P 1= 324200450 275 1ix4 o/
16 450 1x2 © 2/- 250 25 iIx1} wWT 1/3 40+40 150 .1x2 W/8 )= 324+300+70 275 1ix 4 p]
20 6 #xli 1/6 250 50 1x2 © 1/8 | 40+40 275 1jx2 C/8 209 40420+20 300 1§x2 9}

. 20 150 §x1 T/W 1/- 250 150 1gx3 P 113 40440 300 1x2% -8 2/9 40-4+30+20 150 1x2 1/-

20 450 x2 W8 o/~ | 400 (Rev) 8 1x2 P 1/~ 40440 450 1§x3 WwW/8 3= 40+30+20 273 1x3 P 3/6

20 450 1x2 T/8 2/~ 500 6 §x1: T 104d. 50+30 150 1x2 W8 1/- 40+40+12 275 1ix2 o/
25 25 §x1} T/8 104d. 500 6 1x2 © 10d. 50+50 25 1x2 © i/s 40440420 275 1jx2 2/6

25 50 #x13 W8 1/- 500 12 §x13 T 1/- 50450 10 1x3 W8 1/8 404+40+20 275 1x3 P 3/~
25 360 §xl} W 2/- 500 12 1x2 T 104, 50+50 200 1x38 1/6 40440432 275 1ix2t
30 12 fxi S 1/8 500 2 1x2 © 1/3 50450 250 1§x2 1/9 40+120+70 275 1fx4 /!

32 3 §xi - 1/8 500 100 2k x4t C8 1/6 50450 278 1§4x2 P 2/9 44+444+6 300 1x3 B

32 2715 1x2 © 1/9 1000 25 1x3 1/8 50450 276 1§x3 C 2/9 50+24+24 275 1}x?2 i

32 276 1x2 P 1/8 5000 8 1x2 3= 50+50 2756 1x2 T 2/9 504+50+6 275 1ix3 /

32 350 1x2 T8 2= 5000 12 1x3 8 4/- 50450 300 1§x2 P 3= 50+50+10 150 13x2 T 1/~
40 150 §x23 W8 1/~ 8000 6 13x3 -8 4/~ 50+50 300 1x2 T 3l- 50+50+50 350 lix$ P /8
40 850 1x2 P 2/- 50+50 300 1x3 P 3/ 80+300+30 275 1ix4} -

40 450 1x3 W8 2/68 60-+100 2756 1§x3 € 4/- 100+100+50 300 1ix3 /8
50 25 §x12 T 1/3 DOUBLES 85+100 250 1ix3 P 3/9 100+2004-200 275 1§ x 4} 5/6

50 50 4x1} T 1/3 604200 2756 1jx4} © 4/~ 100+250+4250 275 2x4f © 5
50 50  §x1? 1/6 8+8 276 1x2 2)- 60+200 275 1lfx4f © 4/~ 100+400+16 275 13 x4} 4/-

50 150 (x2 W/ 1/~ 848 350 1x2 2/8 604250 275 1lix4f © 5/68 100+400+32 275 13 x 4} 4/-

50 350 1x2 W/ 2/8 8+8 450 18x1} WIS 3/~ 80+300 275 1§ x4 3/6 200+250+250 275 2} x4t C 6/6

80 1x3 W 2/~ 8+8 450 1x2 W8 2/9 100+ 65 250 13x3 P 404+20410+1035013x2 C 3/6

All voltages quoted are WORKING.

STAMPED AND ADDRESSED ENVELOPE with any enquiry, please.
PLEASE ALLOW FULL POSTAGE AND PACKING CHARGES.

TERMS OF BUSINESS : CASH WITH ORDER OR C.O.D. ON ORDERS OVER 10/-.

12 Special Features:

@ 8ensitivity—1 mV. for 50 mW. output.

@® Power outpnt—I150 mW.

@ Low consumption—9 ma. (no signal) 18 ma
mean average signal.

® AF response—% to 5000 cyclea.

resnlts.

This recelver is very seusitive and its performance compares most favourably
with anything obtainable. It embodies the latest design developments together
with the utmost simplicity of construction thereby producing the most

@ Waveband coverage—MW and LW—550
kefs. to 1500 kefs.—150 kejs. to 270 ke/s.

@ Mullard Transistors—0C44, 0C45(2), 0C71,
OC72 (matohed pair), OA70.

@® Printed cireuit.

SENSATIONAL OFFER-LIMITED QUANTITY ONLY

SIX TRANSISTOR PLUS DIODE POCKET SUPERHET

@ Internal hi.-Q Ferrite aerial.

® 1500 3in. loudspeaker.

@ Push-pull output.

® Completely detailed Instruction manual.
@ Easy to bulld.

Mixer stage—two LF.

Push-Pull ou'.pu'.

tage:

All
price of £7/19/6. Plus 2/6 P P. All parts snld separately.

CIRCUIT LINE-UP
G i d

-A.F, driver stage and

binet and batteries, supplied at special inclusive

MINIATURE BIAS CONDENSERS
25 MFD, 25 v. 50 MFD, 12 v., 50 MFD, 25 v. jin. x 1in.
1/6 each.
25 MFD, 50 v. din. x 1iin., 1/9.

TV PRESET CONTROLS
Knurled knob and 6BA fixing holes. Diam. lin. 5K, 25K,
50K, 100K, 250K, 600K, 2M, 1/3 each. 25K. wire wound,

DISC CERAMIC CONDENSERS 500 v. Wke.
500 PF., .001 MFD., . MFD., ,002 MFD,, .003 MFD.,
.003 MFD. 6d. each. .01 MFD.

VARIABLE GANG CONDENSERS
Twin Gang 20 pF, Ideal for F.M, 2in. x 1}in. x lin. 2/~
Twin Gang. .0005 MFD. 2§in. x 2in. X 1%in. Spindie

. 4l-
Ml;x? Twin Glng 0005 MFD, 2}in. x 1}in. x 1}in. Spindle
n.,
Mm. Twm Glnu. .0005 MFD, 2iin. x 1}in. x 1}in. Spindle
4in. with trimmers, 6/8.
Twin Gang. ,0005 MFD. Geared with 8M., 3/6.
AM FM 2-Gang Condensers, 500+ 20 pf., 3/6

TRANSISTOR COMPONENTS
SUB MINIATURE ELECTROLYTIC CONDENSERS—
SLEEVED—AI at 2/3 each.

.1 mfd, 12 v., .25 mfd. 15 v., 2-6-8-10 mfds, 3 v., 2-6-8-10
12-16-30-50 mfds. 6 v., 1 mfd. 10 v,, 30 mtds., 12 v,, 2-8
mtds., 15 v., 8 mfds., 16 mids., 30 v., 2 mfds., 70 v.
SUB MINIATURE TRANSISTOR COILS
Set of 3 I.F. Transformers 470 Kjes plus Oscillator coil.
As gpecified for Mullard Circuits 23/6 complete
As specified for Mazda Circuits, 23/6 complete.
TRANSISTOR GANG CONDENSERS
wlth intermediate screen as specified for MULLARD
i circuits, 9/8.

SWITCHES ROTARY
8ize 1{yin. din, 2in. spindles. Price 2/11 each.
1 pole 10 way. 1 pole 12 way. 2 pole 2 way, 2 pole 3 way.
2 pole 4 way, 2 pole 5 way. 2 pole 8 way. 3 pole 3 way.
3 pole 4 way. 4 pole 3 way

POTMETERS CARBON
Moulded Tracks, Diam., lin,, 2}in. spindles, 5K, 10K,
25K, Linear only. 50K, 100K, 260K, 500K, 1M, 2M, Log
or Linear, less switch, 2/8 each. With switch, 4/6.

As above with switch for L.W. pre-selection, 11/=
SUB MINIATURE CARBON POTS

1K, 2K, 5K, 50K, 220K, 330K. 1M, 2/= each. B5M, with
switch, 4/8. 5K, 1/8, 500K preset 1/-. 1M Transistor Pots.,
2/-, 5K Transistor Pots 1/8.

SUB MINIATURE METALL{SED PAIE}R CONDENSERS

iin. 100
.005 MFD., .0022 MFD .o .002 MFD.,, .001 MFD 8d. each. .01

MFD,, .02 MFD, Price 0d. each. .04 MFD, 10

WIMA TROPIDUR PAPER CONDENSERS
Bmall, non-lnductive, insulated. high-grade capacitors,
500 v. working, 680 pf., 1,000 pf., 1,500 pf., 2,200 pf., 7d.
each. 3,300 pf., 84, 5,000 p! 6,800 pf., .01 mfd., .012 mtd.
9d. each, .022 mfd,, 10d. .05 mfd.,, 11d Jmtd 1/8. 1
wfd. 250 v. 1/1. .25 mid. 1/6 .5 mfd. 1/9.

VALVE HOLDERS
4 pin Brit. Pax. 2d. 4 pin, UX. Amp. 7d. 5 pin Brit. Pax.
2d. 7 pin Brit. Pax. 3d. 7 pin Brit. Amp. 4d. Int. Octal
Pax. 3d. Mazda Octal Pax. 3d. Loectals Amp. 6d. B7G
Pax. 84, B7G P.T.F.E, 8d. B7G Cer. witb saddle and
valve retaining spring 1/-. BSA Pax. 44. BSA Amp. 6d.
B8A Cer. BYA Pax. 8d. BSA Amp. 8d. BSA Amp.
with skirt 10d. B9A Cer. 10d. B9A Cer. with saddle
and valve retaining spring 1/-. BYA ceramic with skirt 1/-.
BOA printed circuit 1/~. B9A Valve Cane 6d.

TRANSFORMERS

Audio Output Types. 4,5000 to 30, 50000 to 3Q, 2/6
cach, 6,2000 to 3Q. 3/6, 10,000Q to 3Q. 3/9, 13.0000
to 'm b=

Low Voltage Types. Unlversal Charging with tapped primar-
ies 3.5 v.-9 v.-17 v. outputs 2 amps., 11/8; 4 amps., 14/6.
Universal CRT Boosters with tapped primaries 2 v,-6.3 v.-
13 v., 25% boost all taps 10/8. Filament transformers,
ce;ntre tapped, 6.3 v. output, 1.5 amps., 5/9; 3 amps.,
9/8.
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POST OFFICE LINE EQUIPMENT

TELEPRINTERS: Perforators, Reperforators,
Transmitters 5-unit system. New Condition.

POWER SUPPLY RECTIFIERS: For Telegraph systema.

Auto

WIRELESS WORLD

'EDDY'’'S (vorm) LTD |

R

May, 1959

NEWG.E.C.,S.T.C.AND “WESTALITE”
SELENIUM RECTIFIERS. Largest L.T.
range in Gt. Britain. ONLY Makers’

FILTERS: Filters Band-Pass, cut-off { 1 LATEST GOODS supplied NOT Surplus.
300 cps. b0 118 kefs, o oo reaueneies from DEPT. W.W. .T. & C. EH.T. K315, 5/-; K3/45, 9/4;
i‘,’,‘,‘é‘%& U%(ﬁmﬁcmftsgxmts opm AL%} TYUPESUF'OQB K3/50, 9/10; K3/100, 16/8; all post 4d. extra,
< nuators, Line EqualizerUnits.
Tecording ~ Bridges, - Teegraph " Relays,  Spark G BRIDGE CONNECTED FULLWAVE.
Protectors, Cotis Tnductauve, Repeating, Retardation, 172 ALFRETON ROAD, |77 a., 13/4; 1.5 a. 26/6; 3 a., 30/6; 7 a.,
%wncmlzocgliim%:] P.O.MMobil: typoelAD-l240 (3-6-9), 38/-; 5 a., 38/6, all post 6d. 33 v. | a,, 22/9;
v 10-line, 10-line. = =i S
e e e e L NOTT'NGH AM 1.5 a., 45/=; 3 a. 54/-; 5 a., 68/-; all post /6.

54v.|a.,33-;1.5a. 62/-;2a,.74/-;3a.74/-;"
52a.97-;72 v. | a. 42/-; .5 a, 78/-; 2 a. 95/-;
3 a, 95/-;5a, 124/-; 100 v. | a. 61/-; 1.5 a.

F
CARRIER TERMINALS AND REPEATERS: 1+1.
1+4, Speech & Dupiex, Apparatus 2/¢ Tone No. 5.
Diversity Combining Units and spares of all types.

GUITAR PICK-UP "“THE PLECTRO.”

Super Hi-Fi non-acoustical universal fitting. . e e L.
LOW POWER RADIO STI\TION(SGTM"d use) 3% 14 x 4in. High output. Complete with lead ;/I}/ ;2 a. 134/-; 3 a. 134/-; 5 a. 180/-; all post
COLLINS 18Q SERIES 1} to 12 Mcjs. RF output and plug. Full instructions. 39/Il. Post I/-.

25 watts. Power units for 12 v., 24 v., 115 v. D.C. an NEON MAINS TESTER/SCREWDRIVERS. BRIDGE CONNECTED WITH 7iin.

4 115 v. and 230 v. A.C. S, P et b, SQUARE COOLING FINS 17 v. 6 a,
WIRELESS SET No. 19 2.8 Mofs and 235 Mcfe, all 4/6 each. Post 6d. . 53/7; 10 a. 61/-; post 2/6.
ancillary equipment and R.F. Amplifiers No. 2, Mk. 2. RECTIFIERS. Contact cooled miniature 250 v. BRIDGE CONNECTED HEAVY DUTY
e oo e ShegR S SSteitle [ SpNen s 49 SN RO RS FUNNEL COOLED or 7#in. SQUARE

ROTARY CONVERTER for electric trains

c/s.
WIRELESS SET No, 62: Lightweight Communication 1911

Set 11-10 Me/s.

WIRELESS SET No. 88: Manpack or Truck Walkle-

Talkie 40/42 Me/s, 4 Channel.

SCR-193 40-75 watt output Radio Station HF,

LOW POWER RADIO STATIONS—
Airborne use)

COOLING FINS. Both types, same price.
17 v, 20 a, 120/-; 30 a. 172/-; 50 a, 280/-; 33 v.
6 a.89/-; 10 a, 102/-; 20 a, 202/6; 54 v. 6 a..
124/-; 10 a. 144/=;72 v. 6 a. 160/-; 10 2. 186/-;
100 v. 6 a. 227/6; 10 a. 270/-; all post 3/-.

‘“ WESTALITE *’ (BRIDGE) 12-15 v. D.C.

etc. Converts 200 v. D.C. to 12 v. D.C.
Post 2/-. .

ACOS CRYSTAL PICK-UPS.
sapphire styli. 29/1l. Post 2/6.
GERMANIUM DIODES. I/- each, 10/- doz.

Turnover 2

8CR-522 4-Chnm;el 100/156 Me/s. compiete with ail Post 4d. ?66 a.‘ 4:26/-'2 (;.2 :'I 73(2/- é 02 a.l 3|2/6 ;55 3.231/6;

ting and tes i t 5 8 3 8 . 171f-; 50 a.278/-;
FEBECCA DISTANCE MEASURING EQUIPMENT JACK PLUGS. 5tandard type, /1], Post éd. o o . I/2 i 3;/_‘ 5./a .60/: i ,m/a‘ ) 20/‘,
Mk, VII. TRANSISTORS. Yellow/green spot, 6/11. 208)-; .'56 o i 2" 47/'6' 5 ; 82/6.' 10 2 'l54/6:
STROX typo 100-12¢ Mcfs. 118155 Mefs, 124:156 | | R.F. Yellow/red, I3/I1. Post 4d. 100 v, 1.2 2. 83/6; 2.5 2. 154161 5 4 I95/6.

g , 1.2 a, 3 2.5 a. H . B
RADIO COMPASS SCR-269G. Al anclliaries and ACOS CRYSTAL MIKE INSERTS. 411 10 a. 391/-; 170 v. 1.25 a. 135/~; 195 v, 1.25 a.
spares stocked in Jarge quantities. each. High quality. Can be used for tape recor- 144/6. All post extra 1/6-3/6 E.H.T. Rects.
COMPONENTS: Capacitors, variable and fixed up to ders, baby alarms, etc. Post 6d.

14D.134, 25/-; 36 E.H.T. 60 35/10; post 4d.
| ma. AC/DC meter rects. 14/6.

‘“‘SALFORD” (BRIDGE). 6and I12v.D.C.
| a. 7/6; 1.5-2 a. 8/6; 2.5 a. 11/9; 3 a. 14/9;
4-5 a, 16/6; 6 a, 23/6; 10 a. 34/-; 14 a. 42/-;
24 v. | a. 12/6; b5 a. 14/3; 2 a. 15/6; 3 a.
26/-; 4 a. 29/6; 6 a. 36/6; 10 a. 75/-; other
sizes. Post, under £| add |f-, over £] add I/6.

Some Transformers now stocked.
Wholesale and Retail.

T. W. PEARCE
66 @reat Percy Street, London, W.C.1

Off Pentonville Road, Between King’s Cross and Ange)

2 mfd. at 10,000 volts. Transformers, Heavy Duty,
Rectifier various, Carbon Brushes, Magslip Hunters,
Ball-races, Potentiometers Test Meters.
TRANSMITTERS Redifon Type G12T—Output 2
kilowatts C.W. 500 watts phone Frequency coverage
100 Ke/s to 1,200 Kefs in 4 bands. Operates from 230
volts 50 cycles supply. V.F.O. and crystal control with
switch selection of 6 8pot Frequencies. Alr Ministry
Type T1509—O0Output 300 watts A1, A2 and A3, Fre-
quency coverage 1,500 Kofs to 20,000 Ke/s. Operates
from 230 volts, 50 cycles supply.

R. GILFILLAN & CO. LTD.
Natlonal Provincial Bank Chambers
29 South Street, Worthing, Sussex.

Tel.: Worthing 8719 and 30181,
Gables ¢ -
—#GIL WORTHING "

TUBULAR WIRE END CONDENSERS
{not ex Govt.). 8 mfd. 450 v. 1/9; 8-8 mfd. 450 v.
2/6; 16 mfd., 450 v. 2/9; 16-16 mfd. 450 v. 3/9;
32 mfd. 450 v. 3/9; 32-32 mfd. 350 v. 4/-; 16-8 mfd,
450 v. 3fIl. Post 9d.
ELECTROLYTIC CONDENSERS.
can 50-50 mfd. 400 v. 5/6. Post |/-.
25 x 25 mfd. MIDGET CONDENSERS. 5ize
lin. 1/3. Post 4d.

NIFE ACCUMULATORS. Midget single unit.
Size 3 X2 x3In. I/1). Post If6.

MORSE TAPPERS. Plated Contacts. Adjustable
caps. Heavy duty. 3/6. Post 9d.

RECTIFIERS. RMI 4/9, RM2 5/, RM3 7/,
RM4 15/6, RM5 19/6. Post 1/-.

ALL ABOVE ARE NEW and GUARANTEED

Metal

Godes ©
“BENTLEY’S 2nd”’ —

NEW AND SURPLUS GUARANTEED
TRANSISTOR POCKET RADIO By GAEVES
well - knqwn manufacturer. Blue or :égg; :;;f ;gz %; Eg‘c:gi g;; THIS MONTH'S OFFERS
o Plastio case. 53x HXUin. Weight | | \qsGT 106 7v7 8l ECCes 9
oz. inved circuit wi ransistors IRS 76 757 9/6 ECF80 12/6 . 1
and tested components. You will be iS5 1;_ 7Y4 1;“ ECH42 9;__ TEST GEAR. British and American test gear,
. y rebuilt, laboratory tested and guaranteed.
pleased to own this fine commercial set. 1T4 5/6  10F! 9/6.  EF36 2/6 | SIGNAL GENERATOR "X ' Band Type
£10/10/-. P.P. 3Q5GT 9/~ 10F9  10/6 EF37 5/ 7P
50410 816 12AT6 96 £F40 13 TS.13/A.P. Frequency Range 8400/9600 Mc/s.
FAMOUS MAKE LIGHTWEIGHT PENCIL 524G ,;_ 12AT7 & EV4l ,;: incorporating resonant cavity wavemeter piston
BIT. SOLDERIN_G IRON, 220/240 v. 25 w. A7 12/ 12AX7 86 EF42 1)~ attenuator and thermistor bridge, mains operated.
Indicator light in handle (list price 24/6). 6AGS 5/~ [2AH7  7/6 F50 2/6 | BEAT FREQUENCY OSCILLATOR. Type
Price 17/6. P.P. 52515 iﬁl I%K7 ;;2 EF50(R) 3/6 TF-I95L|/61 l/»y Marlcs%niKl;msml:men':s: 'fr_equenc{
SCOOTER BATTERIES. 6 v. 10 AH. | | ¢B8G 1207 k2 T | e volt to 100 rmillinginy cow evel input,
o maber cue S Sxiciim || 78 B e EE 77| e oo o Wi
eight 3 1b. 15/-. P.P. Also ideal for = , ]
modal use. : i “4];2 A g;g v ;;‘ TEST OSCILLATOR. Type TS.I70/ARN.S,
NEW AND BOXED COLLARO CON- | | 6D6 Sz asas L Tigle L ELA2 e | ATITENUIATORSENbRTaR pelliadderinety
QUEST 4-SPEED RECORD AUTO 6F| 9/6 35L6GT  9/6 EL84 9/~ work overall attenuation 80 db., arranged to give
CH 6F6M 7/6 35w4 711 EL8S 11/6 steps of 20 db., 20 db., 20 db., 10 db., 5 db., 2 db.,
ANGERS. 200/250 v. A.C. £6/19/6. 6FI13 9 N 76 EY86 13j— | | db., 600 ohms impedance input and output, in
g;r;&’g:;/aus — I 6FI5 /- 80 6/6 EZ80 8/6 | metal case with lid.
A MERS. Input 6F33 6/6 807(B) 3/9 EZ8| 9/-
200/250. Output tapped 3 to 30 v. 2 a. | | EHM 76  BOIUSA) 56 GTIC 151 | Eohee et e et 120 meroran e 151 ey
%nil, tapped 5, 11, 17 v. 5 a. each. 24/6. gggT gﬂ: ggg ;ﬁl 5;;36 ;/'/" with 230 volt A.C. S.P. drive, bench or wall fixing.
o5 6J5M 416 e CAMBRIDGE THERMO RECORDER. 2-
F.W. METAL RECTIFIERS. 1, 76; | | 676 26 o) ng 4o o6 | station type, 70 micro-amps full scale, 24 hour
3 a., 13/-; 4 a.,, 17/6; 6 a., 27/6. P.P. 6K8G 811 aZ3j 9- PCF8O 9 clock spring drive, bench or wall fixing, black
. 6L6G 6/ = enamelled all-diecast case.
All items new and guaranteed. 6p28  11j- B3 /- pPCL&2 12/~ ;
6SATM 7/ CcY3l 12/11  PL33 - L.O. 50.A. By B.S.R. in two ranges, 0-600 cycles
UNISELEGTOR SWITCHES. 50P, 3B, | | ;sg7v 7/~ DAF9s 8¢  PL82 6/6 | and 0-16 Kcfs. Output impedance 600 ohms.
50 v. D.C. 25/-. eSH/M 5. DF96 86 PL83  10/6 | Metered.
RELAYS. We hold largo stooks. Any | | €SI7M 15- = g;: el g;: }/;'Qvenforgl}s. Rt aAEr < Radfe.
contact combination and operating coil | | 65K7 T - SN SR RS
voltage supplied from 3/-. g 6SLIGT 7~ DM70  7/6 LPégo l;;‘ to 30 Mc/s. TS 69/AP, 300/1000 Mc/s.
- 6SN7GT 4/Il EB34 /6 TEMPERATURE CONTROL OVENS. Ad-
LISTS SENT ON REQUEST. 6v6G_ 5/I1  EB9! 4/6  UCH42 9= | qicilty type, 230 volts A.C. glve stability of 2
Post ord / 6V6GT  6/6 EBC4l 9/~  VR/IS0/307/6 | parts in a million with suitable crystals, fitted
st orders only to ;E(;GT g;é Eg’?gl z;— %;; z;z tg_ermogltatwlaggd therm%meter. emperature
= - adjustable egrees Cent.
TH E ALL TESTED BEFORE DESPATCH. E.T.4336 TRANSMITTERS. Complete in work-
RADIU & ELEBTRIBAL MART :\ny p.':rce6ldinsured against damage in transit, ing order.
E or only 6d. extra per order, Al uninsured H H
27 PRINCES CO URT parcels at customers risk,. C.0.D. or C.W.O. l'es"e Dlxon & co'
WEMBLEY M » only. Postage and packing 6d. per valve extra. | Dept. A, 214 Queenstown Road, London, 8.W.8.
5 IDDX | guv:t:irigi "f,rvel:ed S.A.E. with 'enquiries. Trade Telephone : MACaulay 2159
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GEE’S BARGAIN COLUMN
19in. G.P.O. RACKS. Heavy duty
U channel, 6ft. high, £4/19/6. Carr. 15/-
5 CP. CATHODE RAY TUBE.
Sin, dia. (U.S.A. make), new and unused.
35/-. P. & P. 5/-, Bases for same if re-
quired, 5/- extra,

TRIPOD STANDS-—Heavy Duty,
All Steel. Adjustable every 6In. to
approx, 9ft. 6éin. when fully extended.
(Folds up to only 4ft, 6in. for storage.)
Suitable for outdoor speakers, public
address systems, floodlighting, etc., etc.
Ideal for our RE-ENTRANT LOUD
HAILER as illus. OUR PRICE €3/10/=
Carr, 5/-,

AIRBORNE TRANSMITTER RE-
CEIVER. Type 1986, A mobile 10-
channel crystal controlled V.H.F. Tx./
Rx. covering 124.5/156 Mc/s, LF. band-
width 23 ke/s. Complete (less external
attachments), in metal case, with all
valves and 24-volt rotary power unit,
Used, but in first-class condition. ONLY
£8/10/-. Carr, paid.

TANNOY LOUDHAILERS. With
180 ohm line transformer and condenser.
Impedance 74 ohms, handling capacity
8 watts. Complete in slope-front wooden
case. Brand new and unused, 18/6.
P. & P. 3/6. 2 for 42/-. Post paid.
TELEPHONE SETS (TELE ‘'F").
Housed in bakelite cases, complete with
built-in ringing generators and batteries,
Ideal between two or more positions up
to practically any distance. Tested
before despatched. ONLY 65/.. P. & P.
3/6. .2 sent for £6/5/-, carr, paid.
BATTERY CHARGER REGULATOR
12 ohm, 6 amp resistor on porcelain
base. Knob control. Ideal for Battery
Chargers and all types of low voltage
regulation, 12/6. P, & P. 1/6.

20-WAY TELEPHONE PLUG

- BOARDS. Standard G.P.O. fitting.
New and unused in sealed cartons. 15/~
each. P. & P. If6.

ELECTRIC LIGHT CHECK METER.
For 200/250 v. A.C. mains at 5 amps.
Capable of carrying 50% overload.
Good condition. Only 25/-, P. & P. 3/6.
C.M.G.25 PHOTO CELLS (OSRAM).
Brand new, 15/-. P. & P. I/-,
MINIATURE 373 LF. STRIPS for
F.M. tuner as described in *‘ Practical
Wireless,” Complete with all valves and
circuit. BRAND NEW. ONLY 37/6.
TELEPHONE CABLE. Twin one mile
drums (Don 8), £5. Carr, 20/-. Single one-
mile drums (Don ‘3), 50/-. Carr. 7/6.
RECORDING WIRE, 3}Ib. spools, 3}in.
dia, New and unused, 7/6. P. & P. I/-.
ACCUMULATORS. Bakelite cased.
2v. 100 A.H., 75 actual. Ex Govt. New
and unused, Complete with carrying
handle. Size 64 x 64 x 3tin., 15/- each.
Carr., 3/6. 3 sent for 50/-, or 6 for £5.
carr. paid. Ditto 16 AH,, 5/-. P. & P.
2/-; 6 for 24/-. P. & P. 10/-; ditto 14
A.H. less handle, 5/-. P. & P. 2/-; 6 for
24/-, P. & P. 10/,

12 v. 25 A.H. ACCUMULATORS.
New and unused. Housed in strong
wooden case for extra ‘protection. 45/-,
Carr, 7/6.

TWIN BARREL SLIDING RESISTOR
26 ohms at 6.5 amps, very liberally rated.
Brand new and unused, 25/-. P, & P, 3(6.
TRANSMITTER RECEIVER No. 19,
Mk. Il. Complete statlon comprising
transmitter/receiver, power supply unit,
aerial, variometer, control box, head-
phones and microphone and all connec-
ting leads. Air tested, €9/19/6. Carr, 20/-.
Two complete stations €20 carr. paid.
Any items available separately except
Trans/Receiver,

AMPLIFIER. 2 v. D.C. for Mobile and
Outdoor operation. Powered by Con-
verter 2-EL35's or 6L6's in push-pull.
Output 12 watts fitted for mike and gram
inputs., A sound and practical unit in
good condition for only £10/10/=. Carr. 5/-.
A.C.-D.C. RECTIFIER POWER SUP-
PLY UNIT. 110-230 v. A.C 50 cycles
input, 100/110 v. D.C. output max. 2}
amp. £4/10/-. Carr, 7/6.

SE.ENIUM METAL RECTIFIERS FB
6ori2v. !l amp. 7/6; 24 v. | amp. 13/6;
12 v. 2 amp. 10/-; 24 v. 2 amp,
12 v. 24 amp, I5/-; 24 v. 24 amp.
12 v. 4 amp, 16/6; 24 v. 4 amp.
12 v. 6 amp. 23/6; 24 v. 6 amp. 35/-;
12 v. 10 amp. 40/-; 24 v. 10 amp. 80/-.
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15, LITTLE NEWPORT STREET, LONDON, W.C.2.  GER 6794/1453
ADJOINING LEICESTER SQUARE TUBE STATION @ Open 9-6 Weekdays 9-1 Sat.

RE-
ENTRANT AV O
e MODEL 40
{Ex-Govt.)

Admiralty Pattern
No. 47A. Com-
plete in specially
made wooden carry-
ing case with leads
and batteries, ready
for use. Perfect
cond. £§2/10/-. Carr
paid.

Heavy duty 20
watts all - metal
15 ohms, Dia-
meter |5in,,
length 15in.,
(approx.). Per-
fect  condition,
£6/10/-. Carr.
10/-.

v BAKERS SELHURST SPEAKERS vk

12in. P.M. IS ohms 15 watts, 30-14,000 c.p.s.

gu'_r"price £4/I0/E-. , BRIDGE
-FI MASTER " [2in, 15 ohms, 12 watts,
20-16,000 ¢.p.s. Flux density approx. 14-15,000. MEGGERS

QUR PRICE £7/10/-.

‘* SUPER HI-FI 25 " 12in, |5 ohms, 25 watts,
25-20,000 c.p.s. Flux density 17,600, OUR
PRICE £9/9/-. All the above speakers are Brand
New and full descriptive speclfication is available.

Evershed and
Vignoles Series
2. In perfect
condition. 250
v. £22 carr,

D.C./A.C." ROTARY CONVERTERS ric. Lewber

ROTARY CONVERTER. 230 v. D.C. inpur 2% 2Vvailible
to 230 v, A.C. output at 230 watts. Brand new and at 20/- extra.
unused. £15. Carr. 10/-.

ROTARY CONVERTER. {10 v. D.C. input,
230 v. A.C. output, 50 cycles, 50 watts approx.
Complete in waterproof steel case, £3/17/6. Carr. 5/-.

ROTARY CONVERTER. 24 v. D.C, to 230 v-
A.C. 50 cycles, 150 watts, Brand new and unused’
£8/10/-. Carr. 7/6. Ditco, 100 watts, £6/9/6. Carr. 7/6'

ROTARY CONVERTER. Ex-Govt. 12 v, D.C.
input 230 v. A.C. Output 50 cycles at 135 wacts,
Complete in carrying case with lid. Voltage control,
sliding resistance, mains switch and 0-300 v. A.C
flush meter. In good condition, £10. Carr. 10/~
Motor only, without case, etc. Brand new and
unused, £€8/10/=~ Carr, 5/-.

TWO SPECIAL ITEMS

WESTALITE RECTIFIER UNIT. Type
925. A.C. input 200/250 v. or 440/440 v. 50/
60 cycles, 3 phase. D.C. output 13-0-13 v, by
| volt steps to 16-0-16 v. at 120 amps. Metered,
switched and fused throughout. Brand new
and unused. £75 ex-stores.

WESTALITE TRANSFORMER RECTIFIER
Oil filled. Primary 380-440 v, 50 cycles. 3
phase. Supply 20 v. D.C, at 200 amps. Com-
plete with original control panel. Perfect
condition, unused, £200 ex-stores.

TRANSFORMERS

E.H.T. TRANSFORMER. 9,500-0-9,500 at RCA MODULATION TRANSFORMER.
2.9 kVA, Pri. 230 v., 50/60 cycles. New and Heavy duty. Pri. 10,400 ohms, Sec. 4, 350 ohms.
unused, £25. Carr. paid. New and unused, £5. Carr. 10/-.

E.H.T. TRANSFORMERS. 3,850 v. at 50 mA.  RCA PLATE TRANSFORMERS. 190 to 250
with two add'monal 4 v. L.T, windings for 230 v. v. primary, 50-60 cycles. Secondary I,500-0—
90 cycles primary. New and boxed, £3/15/- 1,500 or 2,000-0-2,000 at 1.75 kVA. Brand new

Cane B and boxed. £12/10/-. Carr. {0/
E.H.T. TRANSFORMER. 1,800-0-1,800 at : ’ i iy
| kVA 230 v. 50 cycles primary. Fully tropicalised. 20 kVA AUTO.TRANSFORMER. 230/

. 5 115 v. 50-60 cycles, by Jeffries Transformer Co.
i A DT R S artrormer T o 2 T 1o/~
230 v. 50 cycles pri. 11-12.6 v, at 70 amps, sec, CONSTANT VOLTAGE TRANSFORMER.
Ditto 13=15 v, sec. at 60 amps. Both capable of 190-260 v. primary, sec. 115 v. at |4 kVA (listed at
carrying 25% over actual rating, Perfect con- 2 kVA). Brand new and unused. €25 or £45 per
dition,  ONLY 135/- each. Carr. 5/-. pair. Carr, 20/- each.

BARGAINS IN TEST EQUIPMENT
MARCONI ‘SIGNAL GENERATOR TYPE all size 7} x 7in. x Sin. Complete with test prods,
TF517, Covering 10-18 Mc/s., 33-58 Mc/s., batteries, etc. Ready to use. £6/19/6. Post 2/6.
150-300 Mc/s. Used but in very good condition, EVERSHED & VIGNOLES MEGGER CIR-

Complete with full technical data and instructions. CUIT TESTER (low reading ohmmeter).
Limited quantity. Unrepeatable at only, £12/10/-. 2 ranges. 0-3, 0-30 ohms. The perfect meter for
Carr, 20/- contlnuity and polarity testing. Complete with

VALVE TESTER TYPE 4. 200/230 v. A.C. test leafs and ready to use. Brand new. Only
input. Ex-Govt., in good condition, with descrip- £4/17/6. P. & P. 3/-.

tive book containing circuit diagram of instrument EVERSHED & VIGNOLES 100 v. MEGGER.
and how to test valves from [.4 v, to 40 v. With Good working order. Limited quantity. ONLY
valve holders for Brit.,, 4, 5, 7 pin and Octal, £4/15/-.

U.S,, S and 7 pin, I/Octal side contact large EVERSHED & VIGNOLES. Series Il 500 v.
Brit., 4 and 9 pin. Acorn and diode. Housed in Megger_insulation Tester, with leather carrying
substantial wooden case with hinged lid, £7/19/6. case. Good order, £12/10/-. Carr, 10/-.

Carr. 10/-. RECORD MEGGERS. 500 v. insulation tester,
TEST SET TS-26/TSM. This volt ohmmeter Is 0-20 megohms, In leather case, good condition, £8.
the correct tester for EE- telephones and all EVERSHED & VIGNOLES WEE MEGGER
standard telephone equipment. Brand new and 500 v. New and unused. Only £12/10/-. Ditto
boxed with full technical data and calibration 250 v, £10/10/-. P, & P. 3/- on each.

charts. £7/10/-. AVO TEST BRIDGE. A.C. mains operated
PRECISION SERIES 834-S (U.S.A)). Multi- from 200-250 v. Will test resistance from 5 ohms
range tester for A.C./D.C. volts, ohms and milli- to 50 megohms and capacity from .0000! to 50

amps, Basic movement 400 microamps. Housed mfds, A most useful instrument fro everyday uses.
in wooden box with lid and carrying strap. Over- Our price ONLY £7/19/6. P: & P. 3/6.

“ THE BEST” BUY AT <« GEE’S!”
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iL(3R 1,1} PROBLEMS

0OuT OF
SOLDERING

TRADE MARK

FOR 25 YEARS
THE BEST ELECTRIC
SOLDERING IRON

RELIABLE

SPEEDY
LONG-LASTING
Leaflets on request from:
W.T. HENLEY'S
N TELEGRAPH

Engineering Sales
Department,

59-62 High Holborn,
London, W.C.1

Tel: CHAncery 4361

65 watt round pencil bit (Illustrated)

WORKS CO.LTD

WIRELESS WORLD

BUILD YOUR OWN

—MAYKIT
CAR RADIO

® HYBRID DESIGN—5 VALVE SUPERHET
TRANSISTOR AND PRINTED CIRCUIT

® STANDARD SIZE 7in x 2in—I2v. BATTERY

© ALL NEW COMPONENTS ~—— AVAILABLE
SEPARATELY OR.IN COMPLETE PACK

First and only DO-IT-YOURSELF Car
Radio. Uses new Brimar low volt. valves,
no vibrator. Printed circuit and power
transistor. Negligible ‘fade’ and no ‘buzz’.
Only 1.5 amp. consumption. Complete
with chassis assembly, filter box, output
stage including elliptical loudspeaker and
detailed instructions.

Can be built

it £13.10.0 sluss-psr

Cash with order
or write for BUY-AS.YOU-BUILD details

Dept. Q, MAYRA ELECTRONICS LTD.

118 Brighton Rd., Purley. Tel.: Bywood 1263
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WE SPECIALISE IN TELEPHONE,

TELEGRAPH AND REGC./TRANS.

SPARES (British and American) as

used by Home and Overseas Govt
Depts. and Services.

TELEPHONE .
Switchboards and spares, 10 and 40 lines.
Units Switchboard Magneto.

Telephone Units 143 and 1+6.

F. and F. Units.

J.B. Units.

Telephone Plugs and Sockets.
Switchboard Cords.

Magnetic Counters.

Telephone Rec. and Transm. Insets.
Superposing Transformers and the usual YA.
equipment.

TELEGRAPH

Apparatus Telegraph,
Telephone 2 Circuit.
Repeater Carrier Telephone,
And usual YB. equipment.

REC/TRANSMITTERS

Wireless Stations and spares for

Nos. 17, 18, 19, 22, 31, 38, 46, 62, 68, 77, 88.
Power Supply Units.

Control Units.

Connectors.

Aerials and Bases.

Insulators.

Head and Mic. Assys.

Rotary Transformers.

Variometers.

Co-Axial Cable.

And usual ZA. equipment.

Most comprehensive stocks of W/S No. 19,

Trade Enquiries only

FINSBURY TRADING CO.

12 STOKE NEWINGTON HIGH ST.

LONDON, N.16
Tel. Clissold 7342

6 HIGH ST_HARLESDEN K

SALE o* 000

CONDENSERS

all Types electrolytic, etc. £
per dozen 12/6 I
Our assorted selection. Post /- | |

All
Av OS(;?.‘I’j\TOR

Bargain £1 2

VALVE HOLDERS

Our assorted selection, doz. 3/-

Allen ecrew.

Chassis v[ﬂ

Cutters b=
with key

W a punch and an

. Prices Incl. key: iin, §in., 13/9;

jin., in., 14/9; lin., 1}in., Lin, 17/6;

1gin., 13in., 19/6; 1iin., 22/-; 2in., 32/3;

%ﬁiﬂ.ﬁsm;%m-ﬂmm; Tin. square, 30/6.
(4] =

All prices are with keys

The easlest and
quickest way of
cutting holesin sheet
_metal. The cut-
ter corsists of
i three parts; a die,

The operation is quite

% VALVE TEST.
Continuity and Resist.
ance Tests. Complete
with Test Leads.

Post 1/-. 32 /6

Guaranteed,

PIFCO DEMOBBED VALVES
All-in-one Radiometer
Ac/DC MANUAL 2/6
% CIRCUIT TEST.
% LT. and H.T. Giving equivalents of British and American
TESTS. Service and Cross Reference of Commercial
% mA. TEST. Types with an Appendix of B.V.A

Equivalents and Comprehensive Price List.
‘We have still some Valves left at very old
Budget Rates (33t %) which are actually
sold at the old price (1951). Aleo ready our
new comprehensive B.V.A. list.

Colour code indlcators. Sale price 1/3.

—‘$ Designed and constructed with a complete under-
standing of the technical need for making a perfect

soldering fob in the quickest time. The Pifco Soldering Eron incorporates in its red
plastic handle a 6.3 volt lamp directing a beam of light directly on to the soldering point,
enabling easy manipulation in the darkest and most difficult places. The lamp also
acts as a safety eye ensuring the iron is not 16t on unintentionally. The bit is 3/16in,
diameter and of the pencil type, acknowledged as the most valuable for all general par-
poses. Chrome plated trivet allows the hot iron to stand on the table or may be used
as a hanger. Element 35 watts. Six feet grey 3-core flex fitted.
Length 10 inches. For 200/250 volts A.C./D.C.

Huminating
Soldering Iron

99/6

Complete

LAAALALALARARARALARALARALALAAALALALALALALAL

Get the most from your
holiday on the continent

GO CONTINENTAL-BY CAR

holiday motoring in Europe

W. HUTTON. This new book explains how to prepare
for a continental holiday, how to avoid congested routes,
and gives unique information on roads, conditions of roads,
hotels, and places to see and visit. All the main countries
are visited and chapters cover mountaineering by car and
winter sports by car. Including many clearly drawn maps
and with 24 pages of plates this book will be of invaluable
assistance to every motorist planning to visit the Continent
this summer.

168 pages * 24 clearly drawn maps
24pp. of magnificient plates
17s 6d net by post 18s 84 —

An AUTOCAR book
Dorset House Stamford St. London S.E.|

AAAAAMAAMMAAAARRAARARRAAAARRARAMAMRRARAMR AL

from all booksellers
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and MAIL ORD

2 METER m
TEST KIT
BARGAIN
1E-19-A
100-156 Mc]s. |

27 . o

161

Another Proops exclusive special bargain . . . Complete, Portable, Modern, American
Bendix test kit in handsome black crackle cases comprising . . .

SIGNAL GENERATOR [-30-A

Battery operated, five RCA B7G valves. Crystal or master oscillators,
meter resonated. Five step and variable attenuator. Large directly
calibrated dial with precision slow motion drive.

Circuit Summary:

9002 Hartley Master Oscillator grid tuned over 33.3-52 Mcfs. coupled
to 9003 power amplifier anode tuned to third harmonic by twin ganged
capacitors OR ALTERNATIVELY Colpitts crystal oscillator anode
tuned to 2nd harmonic of crystal feeds a 9003 distortion amplifier which
is anode tuned to pass the 3rd harmonic of the oscillator output to the
power amplifier. Anode voltage of master and crystal oscillator is
variable from zero to 20%, of five progressive steps to control RF output
between almost zero and 5,000 microvolts. Carrier modulated with
1,000 cfs. note by 9002 Hartley oscillator on screen of P.A.

FIELD STRENGTH METER [-95-A

Self-contained, tunable-input valve-voltmeter with telescopic aerial
and battery fed diode rectifier and pentode voltage amplifier for meastir-
ing field and modulation strength and frequency of transmitter, Com-
pensating circuit for state of 1} and 45 v, batteries.

TEST SET I-139-A

Suitably shunted 1 mA. meter in fully screened case with lead for
plugging into signal generator and associated receiver and transmitter.

BATTERY BOX BX-33-A
Portable power supply with 10ft. output cable that plugs into front panel

of generator.

CHEST CH-93-A
An extraordinarily robust transport and storage chest with separate
compartments for each of above, cable, etc.

BRAND NEW or HARDLY USED £7. The Whole Kit, plus 7/6 carriage.

Sorry!  Full instruction books with the first few only, thereafter circuit
diagrams only—or specially reproduced full description, use, and
particularly comprehensive voltage and resistance tables, fault finding
analysis, etc. 15/~ extra, by order only.

ALSO: A small number of the mains/battery version of this equipment
with built-in stabilised mains (115 v.) power pack (and battery box as
334A) 1plu:«x additional separate crystal controlled IF generator (2 X
crystal frequency) ip\lus extra compartment with selector switch and
2 meters (instead of 139A), but no 1-95-A with this set. Same price.

MARCONI WIDEBAND WAVEMETER TF643B

Note the *B’—a superior version to earlier models previously
released, which require power supply for metalised valve.

A modern professional instrument of sub-standard precision with
continuous coverage from 20-300 Mc/s. in 4 fully calibrated bands:
20-37, 37-70, 70-130 and 130-300 Mc/s., easily readable to 100 Kc/s.,
200 Kc/s., 500 Kc/s. and 1 Mc/s. respectively, with a declared accuracy
of 1% between 20-150 Mc/s, and 29% between 150-300 Mc/s.

Employs a crystal voltmeter in a basic absorprion wavemeter circuit
using immensely rigid plug-in inductors tuned by a substantjal ceramic
body, soldered-brass-plate variable capacitor. Housed in 4in. thick
polished oak cabinet
with grey panel having
terminals for phone
monitoring. 2%in. 50
microamp. meter, and
4in. dial with 15:1
slow motion drive. Snap
open compartment
houses coils, instruction
chart, and individual
framed calibration
charts for each range.
Original cost £60.
Offered brand new, in
massive, sealed, rubber
buffered transport case,
still carrying final in-
spection _certificate, for
only £5/5/-, carriage
paid.

3IN. CIRCULAR SCALE MILLIAMMETER

American Lpancl mounting “ Radio Altitude ” meter with modern
(coil ro magnet) movement giving beautifully steady deflection to
reading on large dial boldy marked 1 to 4 with sub-divisions in tenths.

Supplied with suppressed zero which requires 6.5 mA. for full scale
degection (0=1.5 mA.) but pointer is easily re-set to zero by moving
conventional hair spring adiuster behind dial, when 5 mA. gives f.s.d,
Rear housing incorporates on/off switch (operated by rotating small
knob on front face) and 5-pin plug, two pins direct to meter and two

to switch. Brand New, boxed, 12/6, post free.

SPECIAL VALVE OFFER
CV136-6AM5-7D9-8D3, miniature B7G 6.3 volt power pentode
(two in parallel at 250 volts give 4 watts) (18/1 each list).
5/~ per pair, post paid. CV135 Miniature B7G 6.3- volt half-wave
rectifier, 75 mA., 750 peak inverse voltage. 2/6, post paid.

S5IN. MAGNETIC C.R.T.
Suitable for monitoring amateur television. Heater 6.3 v. at 0.6 A.
Anode 7,000 v. Grid 250 v, Cut-off 25-75 v.
Brand new, bosxed, 15/<, post free.

APNI TRANSDUCER
Well known wobbulator unit. Brand new, 7/6, post free.

TANNOY TRANSPORTABLE LOUD SPEAKERS
A stout “‘box,” 9in. x 9in. x Ift, unclips and separates to
provide two powerful free
standing loudspeakers with flush
mounted, weather protecting,
re-entrant horns. Speech coil
impedance 7} ohms each, 15
ohms in parallel.  Handling
capacity 8 watts. Each case
contains a small line transformer
and filter condenser.

Brand new, £1 -each, or 35/-
the ** stereo * pair, carriage paid.

MORSE SET COMPONENTS

All mounted on 3 x 6}in. insulated base. Contains Admiralty pattern
key, with variable return pressure and adjustable front and bacﬁ stops
to suit operator’s ‘“ hand ”; a 1,000 ohm earphone which can serve
as the sounder of a remote buzzer (not supplied); a two-pin, small~
bayonet-cap lamp or neon bulb holder; and small round single pole
on/off switch; all wired in base to four substantial terminals opposite
three way cable clamp at front of block.

A useful piece for the parts-alone at 7/-, post free.

ELECTRIC ALARM BELLS
Ex U.S. Government warning bells with twin solenoids driving a fast
acting piston which strikes the rim of a chromium plated gong, The
12 v. solenoids are series wired for 24 v. d.c. operation, but 6 v. will
ring bell if wiring is re-arranged to give Cll:mx'allcl feed. Solid cast
baseplate for three screw fixing to rear of door, etc.
Brand new, S/-, plus 1/~ postage.

PROOPS BROTHERS LTD. 52 TOTTENHAM COURT ROAD, LONDON W.I

LANgham 0l4l. Shop Hours 9-6

Thursday 9-1

OPEN ALL DAY SATURDAY



—
[=)]
~N

?

@ Adjustable Bic.
@ Weight approx. 4 oz.
@ Heating time 3 min.
@ 40 Watt economy
Consumption.
@ Standard Voltage Ranges.
6/9

Elements and Bits always
available.

KENROY LIMITED
152/207 UPPER ST., ISLINGTON
LONDON

N1
Telephone: CANonbury 4905-4663
W‘m’m

Replacement

&M'OWWN

7
“ DIPLOMA ** HEADPHONES 5

Lightweight High Resistance (4,000
ohms). Complete with cord
17/6
Ideal for CRYSTAL SETS
The 'TYANA * Standard Soldering Iron
N

WIRELESS WORLD

59 GNS.-"17"

A full specification 177 Television
Receiver to Spencer - West
standards now available at your
Dealers.

Remarkable performance and
priced at 59 Gns. only complete.

For leaflet apply to:

SPENCER -WEST LTD.

GT. YARMOUTH, NORFOLK

LOUDSPEAKER
ENCLOSURES

° AVIES FOR

GOODMANS WESTREX WHARFESQIE:E

JENSEN G.E.C. W.B. B.T.H.

AMPLIFIER CONSOLE CABINETS
QUALITY AMPLIFIERS CHASSIS
LOUDSPEAKERS LP RECORDS

YOU CAN SEE YOUR CABINET BEING MADE IN

OUR WORKSHOPS

Demonstrations Without

Appointment Saturdays

A. DAVIES & CO. (Cabinet Makers)

3 PARKHILL PLACE (off Parkhill Road),
GULLIVER 5775

Few minutes walk Belsize Park Underground

LONDON, N.W.3.

—PRECISION SHEET METALWORK

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications

V. W, BEAMISH

Shardeloes Garage, Shardeloes Rd., New Cross
London, S.E.14

Telephone: TIDeway 4795

Open till 5.30

NEST OF DRAWERS

Overall;: 6}in. wide x Obin. deep X
10}in. high, 12 drawers, each 3in. wide
x 4jin. deep x 1}in. high. Usefu
storage for radio components, nuts,
bolts and other small parts. Green
enamelled, sheet steel 20/-. P. & P, 3/-

HARMSWORTH, TOWNLEY & CO.
2 JORDAN STREET, MANCHESTER 15

ODDIE FASTENERS

Pat. 507243

e

THE FASTENER WITH ENDLESS
APPLICATIONS ~ SIMPLE - POSITIVE

SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS’ REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY

fllustrated brochure and other information
will _gladly be sent on request.
DEPT. “* W.W.”

Oddie, Bradhury&lﬁull lid.,Suuthamptun

Tel.: 55883 Cables: Fasteners, Southampton

May, 1959

REPANCO
SEVEN TRANSISTOR

CAR RADIO

COMPLETE COVERAGE LONG &
MEDIUM WAVE BANDS.

®

& 2 WATT OUTPUT.

@ SEPARATE R.F. STAGE.

@® A.G.C. AND AUXILIARY
CIRCUITS.

EASY WIRING PLANS AND 2/6 (Post

STEP BY STEP INSTRUCTIONS Free)

Mail Order and Trade: Wholesale Enquiries and

Export:

RADIO EXPERIMENTAL REPANCO, LTD.
PRODUCTS LTD. O’'Brien’s Buildings,
33 Much Park St., 203-269 Foleshill Rd.,

COVENTRY COVENTRY
TeL: 62572 Tel.: 40594

AG.C.

The finest method

for cleaning records
Already over 200,000 enthusiastic users

THE  “Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

P

o®

Price reduced to 17/6 (plus 7/- purchase tax)
from your local dealer or
CECIL E. WATTS LTD.

Oonsultant and E: {(Sound Record

and Reprods

Darbz House, SUNBURY-on-THAMES, MIDDX
]

NEW BOOKS ON
RADIO & TELEVISION

The Technology of Printed Circuits

by Eisler. Postage /6. ........c.ccococen 60/-
Circuits for Audio Amplifiers, by

Mullard. Postage 9d. ..........cceeene 8/6
Principles of Transistor Circuits, by

Amos. Postage /-, ......ccccoveinanes 21/-
The A.R.R.L. Radio Amateurs Hand-

book 1959. Postage 1/9. ............... 32/6
The All in one Tape Recorder Book,

by Lloyd. Postage 9d. .................. 12/6
An Electronic Organ for the Home

Constructor, by Douglas. Postage 1/-. 15/-

Radio Controlled Models, by Camm.
Postage 9d.
Gulide to Broadcasting S

S

by “Wireless World.”" Postage 6d.... 2/6
Radio Valve Data, by ‘Wireless

World,” 6th, edition. Postage 8d. 5/-
TV Fault Finding, by Radio Con-

structor. Postage 6d. ................. 5/-
Transistors and Crystal Diodes, by

Bettridge. Postage 6d. ............... 5/-

A full range of Slide Rules and Drawing Instru-
ment Sets in Stock. Send for lists.

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET
LONDON, W.C.2 (adjoining Lisle Street)

COPPER WIRE

ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED

RESISTANCE WIRES
EUREKA - CONSTANTAN

MOST GAUGES AVAILABLE
NICKEL-CHROME - MANGANIN
B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE and BAKELITE _PANELS.
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES, ALL DIAMETERS
Latest Radio Publications.

SEND STAMP FOR LIST. TRADE SUPPLIED.

G.E.C., B.T.H. & WESTINGHOUSE
GERMANIUM CRYSTAL
DIODES
1/- each. Postage 3d.

Diagrams and three Crystal
Free with each diode.

A large purchase of these fully GUARANTEED
diodes from the manufacturers enables us
to make this attractive offer

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
Phone: Clissold 4688

Set Circuits
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SIGNAL GENERATOR

Coverage 100 Kc/s.-100 Mc/s. on fundamen-
¢als and 100 Mo/s. to 200 Mc/s. on harmonies.
Metal case 10in. X 6fim. x 5}in. grey ham-
mer finish. Incorporating three miniature
valves and Metal Rectifier. A.C. Maina.
200/250 v. Internal Modulation of 400 c.p.s.
to a depth of 30%. Modulated on unmod-
nlated R.F., output continuonsly variable
100 millivoits C.W. and mod, switch, vari-
able A.F. output. Tocorpurating magic-eve
as output indicator. Avcuracy plus or minus
9 2%:

Or 25/- deposit and 6 monthly payments of 21/6.

Post & Packing 5/- extra.

£6/19/6
SIGNAL GENERATOR

Coverage 120 Kefs—230 Kefs., 300 Kefg.—

900 Kefs., 900 Keo/s.—2.75 Kcfs., 2.756 Me/s.
—=8.5 Mc/s., 8 Mc/s.,—28 Mcfs., 16 Mc/s.—56
Mc/s., 24 Mc/s.—84 Mc/s. Metal case 10ln. X
6}ln. x 4}in. Bize of scale 64in. x 33}in. 2
valves and rectifier A.Q, mains 230-250 v.
Internal modulation of 400 c.p.s. to a depth of
30 per cent., modulated or unmodulated R.F.,
Qutput contlnuously variable 100 millivolts
C.W. and mod-switch, variable A.F. output
and moving coil output meter. Grey hammer

finlsh case and white panel. £4/1 9/6

Accuracy plus or minus 2%.

SIGNAL & PATTERN
GENERATOR
£6/19/6 * &P

Or 25/- deposit, P. & P. 5/- and 6 monthly
payments of 21/8.

Coverage 7.6 Me/s.-210 Mcfs. in five bands,
all on fundamentals, slow motion tuning audio
output, 8 vertical and horizontal bars, log-
ging scale. In grey hammer finished case with
carrying handle. Accuracy +1% A.C. mains
200-250 v.

Or 25/~ deposit and 4 monthly
payments 21/8. P. & P. 5/- extra.

PORTABLE AMPLIFIER

8ize 6}in. long, 5in. high, 2}in. deep. Wil
sult any type of crystal pick-up. Output
approx. 2 watts. Incorporated ECC 83 double
triode. Cossor 142BT output pentode and
contact-cooled rectifier. Fully isolated mains
transformer for 250-250 A.C. mains. Bass,
treble and volume controls.

49/6 Pl cF
5" SPEAKER WITH
O.P. TRANSFORMER

B.S.R. MONARCH UA8

4-speed plays 10 records 12in., 10in. or 7in.
at 33, 45 or 78 r.pam, Intermixes 7ln., loln:
and 12in. records of the same speed. Has
manua! play position; colour brown. Dimen-
sions: 12§ x 10%in. Space required above
baseboard 4%in., below baseboard 2Hh. Fit-
ted with Full-Fi turnover crystal head.

PUSH-

8 WATT %3 AMPLIFIER

COMPLETE WITH CRYSTAL MIKE AND 8in.
LOUDSPEAKER

A.C. mains 110/250 v, Size 10Hn. x 6%in. X
24in. Incorporating 6 valves, HF. pen., 2
triodes, 2 output pens., and rectifier. For use
with all makes and types of pick-up and mike.
Negative feed back. Two inputs, mike and gram.,
and controls for same. 8eparate controls for Bass
and Treble litt. For use with 8td. or L.P. records,
mugical instruments such as Guitars, ete.

£4.19.6

£6 / 19 /6 Plus gé-c klpr:);mge

Plus P. & P. 7/6.

PLAYER CABINET

Finished in 2-tone leatherette, will take B.8.R. UAS’
with room for amplifier and 7in. X 4in. speaker.
Overall size 154n. x 13}in. x Olin.

£2.19.6

Plus 5/- P. & P.

MIXER
4-SPEED
AUTOMATIC

CHANGER

COLLARO

Model 457. Type “ O " Plck-up, slze 12in. x
13}in. Minimum ciearance above baseboard
5in., below 24in., 10 records. A.C. mains 200-250
v. Turnover crystal head. BRAND NEW.

Fully guaranteed. — £8/1 9/6

Plus P. & P. /-,

AC/DC POCKET MULTI-METER KIT

13 CHANNEL
TUNER

34 to 38 Mc/s. complete with PCF80 and
PCC84. Thesc have been removed from
chassis.

23/-

18-19. Mo/s compleu with knobs lesa valves.
13/- Plus P. & P. 2/6.

complete with knobs.
P. & P. 3/6 extra.

2in. movlng coil meter, scale cali-
br'n.t.ed in A.C./D.C. volts, ohms and milliamps.
Voltage range A.C./D.C. 0-50, 0-100, 0-250, 0-500.
Milliamps. 0-10, 0-100. Ohms range, 0-10.000.
Front panel, range switch, wire-wound pot
(for ohms zero setting), toggle switch, resistors
and rectifier. Basic movement, 2 mA. In grey
hammer finish case.

Built nnd teuud

19/6 P.& P.1/6

7/6 ext
Point to point wiring diagram 1/- free wit,h kit.

6 watt PUSH-PULL
AMPLIFIER

A.C. maina 220/250 v. Incorporating 4 valves and metal rectifier, 2 inputs, high and low,
and controls for same. Separate controls for Bass and Treble lift. 8ize of chassie

1ln x 4}in. x 2}in
5976

Plus
P. & P. 5.

4 WAVE BAND COIL UNIT

Complete with tuning condenser. Separate sec-
tions for short wave. Coverage 10-21'm., 21-45m.,
44-100 m.. and 190-545 m. 1.F. 470 Kc.,, BRAND
NEW, by famous manufacturer. wmpletely

bled b-ch:
e ot diagrn > 19/6 ¢ $Frys

CONSTRUCTORS’
PORTABLE PARCEL

Comprising case, chassis, top plate, scale, 5in. P.M.
speaker with O.P. trans., twin gang, 2 470 Kefs.
L.F.s., trimmers, four valve holders, wavechange
switch and volume control with switch.

39/6 Pius 3/6 Postage and packing.

LINE E.H.T. TRANSFORMER

By famous manufacturer. 14 Kv. Compleu with bullt-in ltne and width controls.
Winding for EY51 Rectifier. 1 9/ P =
& 2/6.

MAINS TRANSFORMERS

All with tapped primaries 200-250 volts.
0-160, 180, 200 v., 60 ma., 6.3 v. 2 amps. 10/6. 320-0-320 v. 75 ma., 6.3 v., 2.5 amp.,
8v.,2amp., 10/6 350- 0 350 250 wa., 8.3 v. 7 amp., 5 v. 2 amp., 19/6. Postage and
packmg on '.he above 3/-.

RADIO AND T.V. COMPONENTS (ACTON) LTD.

23, ACTON HIGH STREET, LONDON, W.3

GOODS NOT DESPATCHED OUTSIDE U.K. ALL ENQUIRIES S.A.E.
TERMS OF BUSINESS C.W.0.
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August °53 Volume I. Fundamentals, Camera Tubes, Television Optics.
June *56 Yolume 11. Video-Frequency Amplification.

March '57 Yolume 111. Waveform Generatlon.

Television  it...
Engineering General Circuit Techniques

principles and practice s,s. w. amos, B5c. (Hons.). AMLEE. and D. C. Birkinshaw, MB.E, MA, MLELE.

The final volume in this comprehensive survey of modern television
principles. Written by members of the BBC Engineering Division, it
covers such subjects as counter circuits; frequency dividers; principles and
circuitry of d.c. restorer and d.c. planting; gamma control

amplifiers; fixed and variable equalisers; electrical characteristics of
scanning coils; fixed and line output stages; etc.

FROM LEADING BOOKSELLERS. 35s. net. by post 36s. 2d.

A BBC Engineering Training Manual published for WIRELESS WORLD by
llifie & Sons Ltd., Dorset House, Stamford Street, London, S.E.1

vo RTEXID :?:gansns THE “ZEPHYR” (W) 200250 voits. | | JEFFERY TRANSFORMER Co.

SHADED POLE MOTOR }
Precision built. 2,600 R.P.M. (Winders to the late GALPINS)

N 25 watts. 2}in. wide (over
Yape to Tape/Dicc. “Service . fxing lugs). 2}in. long. Shaft

P.A. Equpment. Personal Recordings etc.

JHEe) satin long Junsry Leaflets sent on request
SALE OR HIRE s‘?“y;;i’;;"?ﬁ”éfuﬁs%&‘l‘ 199 Ed y ds Nq
[~ . and polished spindle war treet 3
Griffiths Hansen (Recordings) Ltd. e e ey LONDON 's Ee;:’ i
24/25, Fo!ey Street, London, W.I.©  MUSeum 2771 Fan Heaters, Projector cool- Aoty

ing, cupboard airing and all
purposes where rellability,
stlence and freedom from

TIDeway 4458

L 0 C rs.dio;fl:i T.V. interference la ﬁ IO &
essen! 2 R A I ,
it free
KWOOD Price 37/6 5% oy % TELEVISION COMPONENTS
ENCLOSURES ACCESSORIES
Used by every Broadcasting & Bakelite fan, 6in. diam. 7/6. Metal fan, 4in. diam. 5/~ We operate a prompt and efficient
Teleiion Authorky in e THE BESTFREND ELECTRICAL €0., LTD. | || MAIL ORDER Service
for High Quality Monitoring. BANSTEAD, SURREY 3d. stamp (only) for catalogue.
LOCKWOOD & G0, (Woodworkers) LTD. EH-Emotoy mepgiotien i Siears: James H. Martin & Co.  Finsthwaite,
LOWLANDS ROAD, HARROW. MIDDX. CHaniily oo Newby-Bridge, Ulverston, Lancashire.

LYONS RADIO LTD.

RECEIVERS TYPE R.1132, Top grade 11 valve su,perhet comamnk-atxons recelvers.
Frequency range 100 to 125 Me/s. Cirenit: R.F FOR
Oscillator, Btabiliser, 3-1 F. Amplifier: B.F.0., Det., st audio emdo ut, employmg

valves: 4-VR63's, 2 VBbu‘s 1 ea. VRE6, VRG7 VS70 VRS54 and VE57. Fitted DETAILS OF
with precision slow motiou drive, tuning meter etc. Power requirements are:

H.T. approx. 220 v. smoothed B C. at 60 mA. and L., 6 or 6.3 v. D.C. or A.C. at

o LS T maloe. S 8 < 18 Ll I s condin MINIATURE FILAMENT LAMPS

AcC. POWER PACKS, Specially deslgned to operate the R.1132 but of course i . o

equally_ suitable 1o operate” mostsrgx:ei?rcs Input; 2001250 v. 50 cps. Output: For Signal and Pilot lights,

ADPTOX. v. smoothet ang v. 'ype “ will pro uap to 80 mA, i

for BT ood 4 A, for LT Type * B 100 ma and b A, D i for Scale, Dial and Internal
d good amoothing. PRICE ONLY: i

A" 576, B 65/- Carnage. elther WP:. 9/6. lllumination

VALVE SPECIALS We have a most extensive range of valves Imcluding many WRITE

rare types and invite your enquiries. Ths following are a few which we specially offer

this month: 3A4 /-, SXIS B/8, 6V6GT 6/, PM24D G/- PX25 8/6, 1L4 4/=, EF80 7/-,

504 /-, List soon ava.lln.ble. pleass send 8.A I TA L I Ty ” s L T
MICROPBONE INSERTS: Standard No. # alrh--n type capsules. Padled in boxes v B L B D.

of 6. PRICE ONLY 10/~, post 1/6. Nesille Pl London, §.22
3GOLDHAWK ROAD (Dept. M.W.), SHEPHERD'S BUSH, G e, Sonntis

LONDON, W.12 Tel : BOWes Park 0016

Telephone: Shepherd's Bush 1729
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C.R.T. ISOLATION TRANSFORMERS

For Cathode Ray Tubes having Heater/Cathode short~
circuit and for C,R, Tubes with falling emission.
Type A. Low Leskage windings. Optional Boost 25%
and 50%. Tapped mains primaries.

2volt .. ... 12/6 each

4 volt . 12/6 each with Tag,
6.8 volt . 12/6 each Panel and
10.8 volt

133 volt .
gU'}l? LQAT%?;I SU’:ERYO 0DUCT.5 A2,
ig] uality, OW capaoity, 10/15 pf.
Optional boost 25%, 50%, 5%, 16/6 cscn
Type B. Maing input, Low Capacity. Multi Output
2, 4, 6.3, 7.3, 10 and 13 volts. Optional boost 25% and
50%. Suitable for all Cathode Ray Tubes, 21/-.

RESISTORS, 20% 10 ohms to 10
meg., } w. 4d.; ¢ w., 4d.; 1 w., 6d.; 1} w., 8d.; 2 w., 1/=.
HIGH STABlLiTY. + w., 1%, 2/, Preferred values 1000
to 10 meg. Ditto 5%, 94d. to 5 meg., 10%, 6d. to 10 mez.

All preferred values,

5 watt 1/3
10 watt WIRE-WOUND RESISTORS 1/6
15 watt 25 0hms—10,000 ohms 2/-
15,000 0hms—50,000 ohmgs 5 w,1/9;10 weesov.enes 2/8

WIRE-WOUND POTS, 8 w. WIREWOQUND POTS, 4 w.
Pre-set Min, T.V, Type Standard size Pots,, 21in.
Spindle High Grade. Al
d Values 100 ohms to 50 K.,
3/= ea., 30 K., 50 K., 4/-, 6/6; 100 K,, 7/6.

Ditto Carbon Track 30 K. W/W EXT. SPEAKER
to 2 Meg., 3/ CONTROL 100, 3/-.

O/P TRANSFORMERS. Heavy Duty 50 mA,, 4/6. Muiti-
ratio push-pull, 7/@. Miniature 3V4, ete., 4/6. Hygrade
Push-pull 10 watts, 15/6. MULLARD *510% 6k or 8k 30/-.
L.F. CHORES 15/10H 60/65 ma., 5/-. 10H 85 ma. 10/
10H 150 ma. 14/-. 5H 250 ma. 16/6.

MAINS TRANSFORMERS 200/250 v. A.C.
STANDARD 250-0-250, 80 mA., 6.3 v. 3.5 a.
tapped 4 v. 4 a, Reotifier 6.3 v, 1 a., tapped, 5 v.
or 4 v, 2 a, Ditto 350-0-350 oor

ALADDIN FORMERS and cores, in, 8d.; fin. 10d.

0.8in, FORMERS 5937/8 and Cans TV/2. #in. sq. x 2{in.
and %in, sq. x 1fin. 2/~ complete with cores.

SLOW MOTION DRIVES. Epicyclic ratio 6 : 1, 2/3.
TYANA. Midget Soldering Iron, 40 w. 16/9.

REMPLOY INSTRUMENT IRON, 25 w., 17/6.

MAINS DROPPERS. 8 x 1lin. Three Adj. Sliders, .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, € way, 6d. per foot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos 6/6
Precision engineered. Size only § % fyin. Barzain.
ACOS CRYSTAL DESE MIKE, 33-2, switched, 35/-.

MIKE TRANSF. 50:1, 3/9 ea.: 100:1 Potted, 10/6.
LOUDSPEAKEKS P.M, 3 OHM. 2jin, and bin., 17/6
6ln. X 4in. Rols, 18/-~. Tin. x 4in. Goodmans 2]1/-
10in, x 6in. Rola, 27/8. 8in. Plessey, 18/6
83in. Rola, 18/6. 10in. R.A., 30/-.
HI F1 TWEETERS, 25/-, 12in. Plessey, 30/-.
12in, Baker 15 wt. 3 ohm and 15 ohm models 105/-.

12in. 15 ohm Plessey 10 wt. with Tweeter, 97/6.

{I.F. TRANSFORMERS 7/6 pair
485 ko/s. slug tuning miniature can 23 x 1 x lin, High
Q 2nd good bandwidth. By Pye Radio, Data sheet supplled.
Wearite M800 LF. Miniature 465 ko/s. 12/@ pair.
Wearite 550 LF. Standard 465 ke/s, 12/ pair.

CRYSTAL DIODE G.E.C, 2/-. GEX34, 4/-, 40 Circuits, 3/-.
H.R. HEADPHONES, 4,000 ohms, brand new, 16/8 pair.
SWITCH CLEANER Fluid, squirt spout, 4/3 tin,

TWIN GANG CONDENSERS, 865 pi. Miniature, l#in.
X 1tin, X 1}in., 10/~ .0005 Standard with ers,
9/=; s trimmers, 8/-. Midget, 7/6; Single 50 pf., 2/8;
100 pi, 150 pf., 7/-. Solid Dielectric 100, 300, 500 »k., 3/6.
VALVE HOLDERS. Pa. int, Oct., 4d. EF50, EA50, 6d.
B12A, CRT, 1/3. Eng, and Amer, 4, 5, 6, 7 pin, 1/-.
MOULDED Mazda and Int, Oct. 6d., B7G, B8A, B8G, BSA,
9d. B?G with can, 1/6; B12A, 1/3. BYA with can, 2/6.
CERAMIC, EF50, B7@, B84, Oct., 1/-. B7G with can, 1/9.
SPEAKER FRET, Gold Cloth 1%in. x 25in., §/-, 25in, X
35in., 10/~. Expanded metal, Silver 15%in. x 8in., 2/-.
Tygan 54in. wide, 10/~ #. 27in. wide, 5/- #. Samples.
WAVECHANGE SWITCHES,

2 p, 2-way, 3 p. 2-way, short spindle
5 p. 4-way, 2 waler, long spindle ...... .
2 p. 8-way, 4 p. 2-way, 4 D. 3-way, long spindle .. 316
3 p. 4-way, 1 p, 12-way, long spindle .......... 3/8
Wave change * MAKITS ” 1 wafer, 8/6; 2 wafer, 12/6;
3 waler 16/-3 4 waler 19/8; 5 waler 23/e; 6 waler 26/8.
TOGGLE SWITCHES. 8.P., 2/-;: D.P. 3/6: D.P.D.T., 4/~,
MORSE KEYS. good guality, 2/6.

BUB-MINTATURE ELECTROLYTICS (15 v.), 1, 2, 4, 5, 8,
25, 50 mid., 3/- each.

GOLTOP TRANSISTORS
JUNCTION TYPE P.N.P.
AUDIO V.10/15a, for ampli- R.F. V.6/R2 for oscilistors,
fiers, ard output stages up frequency ehangers and LF.
to 250 miiliwatts in push- amplifiers cut off, 3 Mc/s.

o 10/ = T o 18/ 'Y

PRICE'
Power V15/10P, up to 10W with heat sink 20/-,
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1959 RADIOGRAM CHASSIS
FINEST VALUE

THREE WAVEBANDS

3. W, 18 m..—50 m.
ECH. 42, EF41, EBC41,
,W. 800 m.—2,000 m, EL4l1, EZ40
12 month Guarantee, A.C. 200/280 v., 4-way switch.
Shori~-Medinm-Long-Gram, A.V.C. and Negative
Feedback, 4.2 watts. Chassis 18}in, x Siin. x 2}in.
Glass Dial 12} x $3in. horizontal or 10 X 4jin. vertical.
2 Pilot Lamps. Four Knobs, Walnat or Ivory, aligned
and calibrated, Chassis isolated from mains.

BRAND NEW £9.10.0 cr. 6

TERMS: Deposit £5/5/- and 5 montbly payments ot £1.
MATCHED SPEAKERS 8in., 17/6; 10in., 25/-: 12in. 30/~

FIVE VALVES
LATEST MULLARD

THE HI-GAIN BAND 3 PRE-AMP
Cascode circuit using Valve ECC84. 17db
gain.  Kit 29/6 less power; or 49/6 with
power pack kit. Plans only éd,

Also Band | version same Prices.

Volume Controls | 803w Coaxial

Midget size: 8emi-air spaced Polythens

Long spindles, Guaran- insulated lin. dia, Stranded
teed 1 year. All values core. Ideal Band I d,
5 HK' solilgsh' toD g sMeg. Losses ocut 50%, yd,

0 Swi .P. Sw.

3/- 4/9 FRINGE QUALITY
Linear or Log Tracks, ATRSPACED .... 1/6 yd.
COAXIAL PLUGS - OQUBLE SOCKET 1/3
SOCKETS OUTLET BOXES 4/

1/=
BALANCED TWIN FEEDER per yd, 6d. 800 or 3000,
TWIN SCREENED BALANCED FEEDER 1/6 yd., 80 ohm.
TRIMMERS, Ceramie, 30, 50, 70 pf., 9d. 100 pf., 150 pf.,
1/3. 250 pl., 1/6. 600 pl., 750 p!., 1/9. Phillips, 1/- o8,

ALUMINIUM CHASSIS, 18 s.w.g. Plain, undrilled
with 4 sides, riveted corners and lattice Axing holes,
with 24in, sides, 7 x din,, 4/6; 9 x 7in., 5/9; 11 x %in,,
6/9; 13 x 9in., 8/6; 14 x ilin., 10/6; 15xJ4in., 12/6;
and 18 x 16 x 3in., 16/6.

e ————

BLACK CRACKLE PAINT, Air dryinf. 3/- tin,

P.V.C. CONN. WIRE, 8 colours, single or stranded, 24, yd.
NEON MAINS TESTER SCREWDRIVERS, 5/-.

CORED SOLDER RADIOGRADE 3 yds. 9d. ib. 2/6.
PAXOLIN SHEET, 8in, x 1%n,, 1/6. 10N TRAPS 5l-.

* GARRARD 4-SPEED RECORD *
CHANGERS RG121/D MKil MODELS

Brand new end fully guaranteed 12 months.
[ AUDIO PERFECTION |

Designed to play 18, 33, 45, 78 r.p.m. Records 7in., 10in.,
12in. With plug in. NORMAL HEAD,

OUR PRICE £1 0.1 5.0 each, Post Free.

Optional Plug in STEREQ HEAD £2 extra.

% COLLARO g
HIGH-FIDELITY AUTOCHANGER
Latest Model
4-SPEEDS—I0 RECORDS
With Studio *‘ O ** pick-up
BRAND NEW IN MAKER'S BOXES
OUR PRICE £7.19.6 post free

B.S.R. MONARCH UAS 4-SPEED
AUTOMATIC RECORD CHANGERS

Brand new and fully guaranteed 12 months,
OUR PRICE £6.19.6 post iree
STEREQ MODEL UAS, £9/19/6, UAl2, £11/17/6.

AUTOCHANGER ACCESSORIES
Suitable player cabinets (uncut boards) ... 49/6
Amoplifier player cabinets with cut boards 63/-
2 va|ve amplifier and 6{in. speaker for above 72/¢€
3 valve amplifier and 6fin. speaker for above 95/-

Wired and tested ready for use,

EXCEPTIONAL OPPORTUNITY

COLLARO 4-speed MODEL 4/564 Single
Player, heavyweight turntable and lghtweight

on baseplate. Autostop fitted.
OUR PRICE 6gns.c.., 4.

Amplifier Player Cabinets, 45/~.

GARRARD 4-SPEED SINGLE
* RECORD PLAYER 4SP *
£8 [ aubio PERFECTION | FOST

De luxe Cabinet with amplifier and é%in.
speaker £6/15/-, or complete kit £14/10/-.

Teletron Transistor Pocket Radios
Designers’ Specified Kits
COMPANION PRINTED CIRCUIT J
Local station receiver kit, 4jx3x!4in. £4.1 9.6
3 Mullard or Goltop transistors; plans 6éd.

Transidyne Superhet Six 6 x4 x Izin.

T.C.C. Printed Circuit, internal Ferrite aerial,
Rola loudspeaker, push-pull output, All parts,
cabinet and 6 Mullard or Goltop transistors.

£1 1.1 9.6 Plans, etc., 9d.

No surplus reject transistors supplied

Studio O Pick-up with turnover Xtal mounted |

‘“ GEVAERT GEVASONOR "
509, Extra Long Play Plastic Tape,
1,700ft, 7in. Reel 35/-, 850ft. 5in. Reel 21/-.

SUPERIOR 1,200ft. 7in. Plastic Tape 21/-
Spare Reels Plastic, all sizes 3/- ea.

“INSTANT"’ Bulk Tape Eraser, 200/250 v. A.C.
For any make and size of tape 27/6.

ENTERCEL RECTIFIERS. E.H.T. TYPE FLY-BACK,
VOLTAGES, K3/25 2 kV., 5/-; K3/40 3.2 «V., 7/-; K3/45
3.6 kV., 7/@; K3/50 v. 4 kV., 8/-; K3/100 8 kV., 14/8.
50 c.p.s. Voltage 309, of above. .
MAINS TYPE. RMI, 125 v, 60 mA., 5/-; RM2, 100 mA..
6/-; BRMS, 120 ma., 8/-; RM4, 250 v. 275 mA,, 16/-.
MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 mA., 7/8; 60 mA., 8/6; 85 mA., 9/6. 200 mA., 21j-;
300 mA., 27/6. Full Wave 120 mA., 15/-.

COILS, Wearite “ P type, 3/~ each. Osmor Midget
“ Q" type adj. dust core from 4/~ each. All Tanges,
TELETRON. L. and Wed: T.R.F. with reaction, $/6.
FERRITE ROD AERIALS, M.W. 8/9; M. & L. 12/8.
1.R.F, COILS A/HF 7/- pair. H.F. CHOKES, 2/6.

JASON F.M, TUNER COIL SET, 26/-. H.F. coil, aerial
coil, Oscillator coil, two LF. transformers 10.7 Mcle.,
Deteotor, transformer and heater, choke. Circuit and
component book using four 6AMS 2/-, Complete kit
with Jason Calibrated dial and 4 valves. £6/15/-.
Mercury Bwitched FM Tuner 5 valve Kit, £8/19/86.
Mullard 3-3 quality Amplifier. Ready built, £7/17/8.

CONDENSERS. New 8tock, .001 mid: 7 kV. T.C.C. 5/6.
Ditto 20 kV., 8/8; 100 pt..to 500 pf. Micas, 8d., Tubular
500 v. .001 to 0.1 mid., 9d.; .05 .1 1/-: .25 1/6; .5 1/9;
.1/350v., 9d.; 0.1 mfd., 2,000 v., 3/6; 0. ., 2,000 v.,1/9.
CERAMIC CONDS. 500 +., .3 pl. to .01 mid., 9d.
SILVER MICA CONDENSERS. 10% 5 pf. to 500 pf., 1/=:
600 pf. to 8,000 pt., 1/3.

CLOSE TOLERANCE (+1pf.) 1.5 pf. to 47 pt., 1/6. DITTO
1% 50 pt. to 815 pf. 1/9; 1.000 pi. to 5,000 pt., 2f-.

NEW ELECTROLYTICS. FAMOUS MAKES.
TUBULAR . ULAR

CAN TYPES
1/350 v, 2= 164/850 v.  BHlo | 8/500 v. 3=
2/450 v. 2/3 1 100/25 v. 9= |} 16/500 v 4j-
4/450 v. 213 [250/25 v. 2,8 ] 32/350 v 4/-
8/450 v. 2/31500/12 v.  3/- I 100/270 v. 5/6
8/500 v 2/918+8/450 v. 4/8 | 2.500/3 v. 4/~
16/450 v.  3/6 | 848/500 v. 5/- | 6.000/6 v. 5/-

8418/500 v. -
32432/360 v. 4/6
1 g 504-50/350 v. 7/~
50/25 w. 2/~ | 16+16/500 v.5/- | 644120/350 v.11/6
50/50 v. 2/ 100 +200/275v.12/6
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 or
12 v. 1} amp., 8/9; 2 a,, 11/3; 4 a. 17/8; 6 a. 22/6.
CHARGER TRANSFORMERS. Tapped input 200/250 v.
for cbarging at 2.8 or 12 v, 1t a., 15/6: 2., 17/6; 4 a.. 22/6.
Charger cireuit free, AMPMETERS, 4 a. and 5 a.. 14/6.

16/500 v. . 4/=
32/450 v. B/
25/25 v. 1/9

NEW and boxed VALVES 3o day guarantee
1R6  8/6|5L6G 10/6/EA50 1/6|EZ81 11/
185 /GIBNTM 716 C80 10/6|E1148 ]
1T4 /6/6Q7¢ 10/6/EB91 /G|HABCS0 12/
2X2 /6|6SATM 10/8/EBC33 /6|HVR24 7/
384 /8|68J7M 10/6|EBC41l  10/6|MUL4 10/
3V4 /6|68N7 /GIEBF80  10/6|P61 6
504 8V6G 7/8IECC8s  12/6|PCCSa 124
5Y3 /6]86X4 /6IECF80  11/8{PCF80 11/
5Z4  10/6{6X5 /G|ECF82  11/6[PCF8 1/
6AM6 "~ 8/6(737 /6IECH42 10/6/PCL82 11/
6BE6 /6[12AH8 10/6|ECL82  ]12/6|PEN25 g/
6BH6 10/6|12AT7 10/6|EF39 /6| PL82 0/
6BW6 10/6}12AU7 9/6|EF41  10/6/PY80 (]
6D6 /6j12AX7 §/6{EF50 /6|PY81 ulo
6F6G _ 7/6{129BE6 9/6|EF50 8/6|PYs2 0,
6H6GT 3/6|12K7  §/6|8ylv. Srel
8J5M /6112Q7 /6| EF30 10/6{UBU4l 1y
6J8 163516 /6{EF92 /6| UCH42 ¢
8J7G 1813574 /6| EL32 8| UF41 0/
6K6GT /680 10/8|EL84  10/6|ULAL U

K7G 5/6[807 16 R Z40 10/6/UY41 Y
SK8G  8/8'954 /6!EZ80 /6!022 W

RADIO COMPONENT SPECIALISTS

POSTAL SERVICE If-, OVER £2 FREE. C.0.D. I}6 (EXPORT C.W.0. POST EXTRA.)

Wed, | p.m. Catalogue /6.

OUR ONLY ADDRESS

337 WHITEHORSE RD.,
WEST CROYDON

THO. 1665, Buses 133 or 68
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BRITISH RELAY WIRELESS
AND TELEVISION LIMITED

An extensive programme of expansion provides
progressive vacancies for permanent technical staff
in all branches of our organisation, including:—

DESIGN & DEVELOPMENT ENGINEERS
(Television and Telecommunications) for our lab-
oratories in South London.

TECHNICIANS AND ENGINEERS, for installa-
tion, maintenance and performance testing of
Television Relay Stations, in London and the
Provinces.

WORKSHOP AND FACTORY STAFF (Male and
Female) for our works in South London.

Candidates with good qualifications and practical
experience are invited to apply in writing to:—

Chief Engineer, B.R.W, Ltd.,
Giltspur House, 6, Giltspur Street, London, E.C.1.

VACANCIES IN
GOVERNMENT SERVICE
A number of vacancies, offering
good career prospects, exist for:
RADIO OPERATORS—Male

CYPHER OPERATORS
TELEPRINTER OPERATORS

Male and Female

Apply, giving details of Education,
Qualifications and Experience, to:—
Personnel Officer,
G.CH.Q. (3/R.C.0.),
53, Clarence Street,
Cheltenham, Glos.

ELECTRONICS RESEARCH
LABORATORY STAFF

Senior qualified Electronics Engi-
neers of Degree or Higher National
Certificate standard are required for
interesting work in connection with
a number of projects in the field
of Electronics, including the applica-
tion of transistors to television and
similar equipment. Applicants
must have suitable academic qualifi-
cations and experience in laboratory
procedure. They will normally be
expected to be able to handle a
project from its inception to its
final conclusion, Box No. 1952,
cfo *“ Wireless World.”

UNITED KINGDOM ATOMIC ENERGY AUTHORITY
INDUSTRIAL GROUP
INSTRUMENT MECHANICS

Windscale and Calder Works, the Experimental Reactor Establishment at
Dounreay and Chapelcross Works require experienced men with
knowledge of electronic equipment and/or industrial instrumentation
for fault diagnosis, repair and calibration of a wide range of instruments
used in nuclear reactors, radiation laboratories and chemical plant.
This interesting work involves the maintenance of instruments using
pulse techniques, wide band low noise amplifiers, pulse amplitude ana-
lysers, counting circuits, television and industrial instruments used for
the measurement of pressure, temperature and flow.

Men with Services, Industrial or Commercial background of radar,
radio, :elevision, industrial or aircraft instruments are invited to write
for further information. Training in our Instrument School will be given
to successful applicants.

Married men living beyond daily travelling distance will be eligible
for housing after a short period of waiting. Lodging allowance is payable
during this period. Working conditions and promotion prospects are
good.

Applications to:

Works Labour Manager, Windscale and Calder Works, Sellafield,

Seascale, Cumberland.
or
Deputy Works Labour Manager, Dounreay Experimental
Reactor Establishment, Thurso, Caithness, Scotland.
or

Labour Manager, Chapelcross Works, Annan, Dumfriéesshire,
Scotland.

TEST ENGINEERS

required for interesting work in con-
nection with Radar, Computers,
Machine Tool Control Units, Camera
Channels, Mjcrowave Links and similar
electronic equipment.

Applicants must have a sound theoretical
knowledge of electronics backed by
practical experience in H.M. Forces
or industry. Staff positions and Super-
annuation Scheme. Single accommo-~
dation available.  Saturday morning
interviews by appointment.

Apply giving full details to

Personnel Department, (CE 21),
E.M.I. Lud.
Hayes, Middx.

RADAR, WIRELESS and
INSTRUMENT FITTER
CIVILIAN INSTRUCTORS
(Male) required by Air Ministry in
the provinces. Appointments un-
established, but good prospects of
becoming pensionable.  Trade
training, practical experience and
ability to teach are essential.
Pay £727 at age 26 rising to £900.
Apply to Air Ministry, C.E.4k
(Clv 78), London, S.E.1.
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THE INDEPENDENT
TELEVISION AUTHORITY

invites applications for the appoint-
ment of

ASSISTANT ENGINEER

in Charge at the following transmitting
stations: —

(a) Black Mountain, near Belfast
{(b) Mendiesham Heath, Suffolk
(c) Dover, Kent

(d) Burnhope, Durham

(e) Chillerton Down, Isle of Wight

The successful applicant would be
required to control a shift and to act
as deputy to the Engineer in Charge.
He must have a first-class knowledge
of high frequency and television en-
gineering, with practical experience
in the operation and maintenance of
television transmitters and ancillary
equipment. The salary scale for this
appointment is £1,060 x £95—£1,535.
There is a contributory pension
scheme,

Applications quoting E5 stating age,
experience and qualifications should
be addressed to the

Personnel Officer, Independent Tele-
vision Authority, 62 Brompton Road,
London, S.W.3.

BUSH RADID

LIMITED

invite applications to fill the vacan-
cies shown below:

DEVELOPMENT ENGINEER

(RADIO LABORATORY)
Candidates for this post at Kew,
Surrey, should have a good back-
grouncf in the design and develop-
ment of domestic receivers and
specialist experience in the VHEF/
FM field. Qualifications at the
H.N.C. level arc desirable but not
essential.

TECHNICAL ASSISTANTS

(TELEVISION LABORATORY)
These posts at Chiswick offer mem-
bership of development teams work~
ing on domestic receivers. They
should prove suitable for highly-
skilled ex-Regular radio or radar
_tradesmen or civilian technicians
who wish to enter the development
field. Qualifications at the O.N.C.
level are desirable. .

A 40-hour, 5-day week is worked
in both laboratories. Staff canteens

ENGINEERS for work in our
GUIDED WEAPON
FLIGHT TRIALS DEPARTMENT

The following vacancies exist at our Hatfield establishment for:—

Electronic Engineers

For design and construction of instrumentation recording equip-
ment. A knowledge of tape recorders and/or wide band audio
amplifiers would be desirable. Occasional visits to equipment supply
firms would be necessary. Qualifications to HNC preferred.

Aircraft Installation Engineers

For testing and servicing of special installations in aircraft. A fair
knowledge of electronics and familiarity with such installations are
essent{al. Ex-Service N.C.O. Radar Mechanics would be most
suitable.

Electronics Technician

For the manufacture and maintenance of Test Equipment and
Special Missile Service Equipment. Qualifications are desirable, but
previous electronic experience is essential. Qccasional visits to M. of
S. establishments will be necessary. Ex-Service Radar and Radio
Fitters would be most suitable.

Mechanical Technician

For general mechanical duties including simple fitting and machin-
ing. Should preferably have a knowledge of pneumatic equipment
and be able to produce simple sketch drawings for use by machine
shops. Practical experience is more important than qualifications.

The above are Staff Appointménts with excellent opportunities for
advancement for the right men.

Please write, including full details of past experience
to :—The Personnel Manager (Ref. 267),

DE HAVILLAND PROPELLERS LIMITED,
Hatfield, Herts.

PROPELLERS

Hawker Siddeley

DIGITAL COMPUTORS FOR NAVIGATION SYSTEMS

Vacancies exist for

ELECTRONICS ENGINEERS

in a team engaged upon the development of digital computer circuits. Those appointed
to these vacancies will be expected to show initiative and ingenuity in their approach
and be capable of pursuing a line of research with the minimum of supervision. Quali-
fications required are O.N.C. or equivalent for Junior Engineers and H.N.C. or equivalent
for Engineers. Some experience of transistor or computer switching circuits is desirable.

are available and a pension and
insurance scheme is in force.
Please apply by letter giving age,
education, experience, qualifica-
tions, salary required, to

Personnel Manager,
BUSH RADIO LIMITED

Applications should be made to::
Power Road, Chiswick, London, W.4.

A. V. ROE & CO., LIMITED, Hanworth Lane, Chertsey, Surrey.
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W. H. SANDERS (ELECTRONICS)
COTTAGE LABORATORIES LIMITED LIMITED
3 GUNNELS WOOD ROAD,
LG STEVENAGE, HERTS.
ELECTRONIC and ELECTRO-MECHANICAL ENGINEERS REQUIRES A
with SENIORE NDGEI\I(IEE]'_].ECI){PMENT
good qualifications, and experience, capable of playing a senior part in aged between 25 and 35 years, with
the design and development of electronic equipments and associated at least five years’ experience in the
control gear. ]I()esxglndof Ele;_ctr;\(/:lal Coptx'olASyslt%ms,
= : . . . nowledge o agnetic mpliniers
If you would like an interesting, permanent and progressive job in a would be an advantage.
small and lively company, backed by the resources of a large international ApphAce}\r;it.s S‘?&‘”S,“ﬁ‘_’;; fié_gl('%?ig =
SECUE then write or tchhonc; The s.alary" offered will be assessed
’ according to age and qualifications.
COTTAGE LABORATORIES LTD., II;Ilousing qccon}rx_lodz}ti;}ndavax}labl‘ef.
£t 1} u etatis of age,
PORTSMOUTH ROAD, COBHAM, SURREY. qufz‘;f-fic;"tgrfs & gexpm-em o
(Cobham 3191) Peésonnel Officer at the above
a TCss. :

THE BROADCASTING DIVISION of MARCONI’S

ENGINEER ! WIRELESS TELEGRAPH COMPANY LIMITED,
CHELMSFORD

with Radio and Radar experience, required for is expanding its television studio sales section.
servicing and demonstration of portable elec- Remunerative and interesting vacancies exist for sales
ic di ing i ica- engineers who have experience in the planning, installa-
gl g measuf‘mg mst.ruments. Apphcal ti?)%l or operation of television studios and who are willing
tions from Ex-Service Senior N.C.O. Radio to travel to all parts of thedlvgorld at tilhort nc;(tilce.knPre-
i i ference will be given to candidates with a working know-
Fitters welcomed. State experience and salary . o Ieastgone foreign language. Posts are perma-

expected. Replies to Cooke, Troughton & Simms nent and pensionable.

Ltd., Tellurometer Dept., Broadway Court, Please apply, giving full details and quoting reference

London, S.W.1. 2022C, to Mr. J. L. Scott,
Dept. C.P.S., Marconi House, 336-7 Strand, W.C.2.

MIDDLESEX COUNTY COUNCIL RADIO&ELEGTRONIG
Education Committee BRAD Fo nn I N sTITuTE
Egerton Road, Twickenham, Middlesex EN G I N EE Rs O OR -
Required for Ist September, 1959:— The MORSE CODE is still, and A full time course of
LECTP?GRERb in }f:LEg'l;RICAL dlzrli_lclgv- glgfs{i :vlill Sb_e, alt,}llie basich eCtlgd«: for 6 months for the
EERI ject: inary igher individu ignalling, whether on
National C:;ifyieci:e (g;urs;s.l“l,&biﬁ;' to t‘:nch visual or telecommunication circuits. INSTITUTION OF ELECTRICAL
Electronics essential. Applicants should have So add this simple and interesting sub- ENGINEERS
hadh.good inglustrial Ann;l preferably scl)me :i(;t ;Cie};zﬁeqlaael;gce&gl%l::.mAﬁ;t g;;!; PART Il
f t
::::lia:itii};peclr:?riile. ceree or cquivalen knowledge, it counts for much when a Examination will commence in
Salary in _accordance with the Burnham stepuptheladderisunderconsideration.
(Technical) Report, i.e. £1 260d x £31/10— KZ%':T@' ”ff C:}NDLERI 131oof1< OF November, 1959.
417/10 m pl it . and see for yourse ascin-
AppliZationperfo.rx::: 'nn:dus furozlllxe: i Saﬁfif.'fﬁfs ating the Candler metho o)“) u;eacif:‘orzlg Further details and forms of arplication may
(foolscap S.A.E.) from the Principal. Closing the Morse Code will prove. be obtained from the Registrar, Bradford
date 7th May, 1959. c AN D LE R SY s TEM c (o) Institute of Technology, Bradford, 7.
C. E. GURR, M.Sc., Ph.D., 3 ;
Secretary to the Education Committee. (Cs:nv;’zr szshyst‘t:qlNgz?NDgeeArP'C;gr!ggN’U.vSv.: LATEST DATE OF APPLICATION, 1st JUNE

MICROW AVE ENG]NEERS ELECTRONIC ENGINEER

We require an experjenced practical electronic engineer to handle the Instal-
lation and running-up of high voltage electronic gear at present unknown in

this country. There will be an initial training period in the U.8.A. after which

PYE TELECOMM Ul JICATIONS LTD. have a he ;ntﬂ lt)e ?xpect&% lto supervise the installation of the equipment in this counf.(\"y

. 5 a an rain sui e operating and maintenance personnel. Following op this

numb.cr of v'acam:les for development cngineers with ;.\e m&Ub;Trehiuimd to cagl'y gut:the same function in other countries ngd there-

experience in the design of microwave radio relay e Zelsssonebie|fuoney)in adlpretershly/aucther L

18ei isi Y i The successfut didate will be bet 80 and 40 and should be

SYStems fOI' thc tr'ansn‘usslon Of tCICV1S‘0n a.nd mllltl essentially a practical man aﬁhough:a degree or other qualification would

channcl apphcatlons. obviously be an agset. He MUST have ha.d experience in either the Services

or civilian life of the mai of ) d e! i t and whilst

. . . managerial experience 1s aisc an asset, we are more concerned with a m: B¢

Letters quoting age, experience, salary required, etc., is himself accustomed 4o locating and rectifying fatlte, who 18 Able (o Teanseris
should i addrcssed o knowledge to other people and who possesses both drive and {magination.

Th P To s::cl.;];] lnmn We can rgﬁerﬂa v.mlqu(i wtlll-paiz;li job ﬂihaving a oona(!derﬂble tech~

nical ¢l enge, opportunities for travel and sufficient scope for wth to

€ ersonnel. Manager’ satizfy the most ambitions. If you have the above qualifications, wrlg,tg giving

Pye Telecommumcations Ltd., details of experience age, ete., to Box No. 2811 ¢fo * Wireless World * 1f you

lack any of the essentials please do not waste either your time or ours

Ditton Works, Newmarket Road, Cambridge.
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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, includi Telecom-
munication, 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 ough to the stage where a
mode! is made and the information is available for a produc-
tion drawing office. Senior engineers are usually of B.Sc.
standard with practical experience in measuring techniques,
while Junior ineers are often Graduate Members of one of
the Professional Institutions, or have similar qualifications,
but this i$ in no way mandatory. The ability to progress the
project through to a satisfactory conclusion is the prime re-
quirement, Due to expanding activities, men with drive and
initiative can be sure of progressive advancement

Comprehensive gension and assurance schemes axe in operation,
and Canteen and Social Club facilities are provided.

Call any day including Saturday mornings at,

MARCONI INSTRUMENTS LTD.

LONGACRES, HATFIELD ROAD,
ST. ALBANS, HERTS.

or write giving full details to Dept. C.P.S., Marconi House,
336/7, Strand, London, W.C.2. quoting reference WW 2970B.

WIRELESS WORLD
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tial.

INTERNATIONAL ELECTRONIC
COMPANY, THE HAGUE, HOLLAND

has a vacancy in her research laboratory
‘n The Hague for a

TECHNICAL WRITER
age 22 - 35

Required for preparation of audio, radio
and television manuals. Capacity for lucid
exposition of technical information essen-

A special knowledge of laboratory or
service experience would be an advantage,
whilst a good style of writing is necessary.

Please apply by letter giving full informa-
tion about education, etc., to “Die Haghe”
Advertising Agency Ltd., No.
Postbox 354, The Hague, Holland.

53511,

% Plessey *

the most rapidly expanding
nuclear instrument company
in Great Britain

requires more

ELECTRONICS DEVELOPMENT STAFF
to design equipment for
reactor control
health hazard measurement
and nuclear physics research.

Commencing salaries :

Electronics Engineers £850to £1,200p.a.
Junior Engineers up to £15 p.w.
Senior Draughtsmen £800to £1,000p.a.
Junior Draughtsmen  up to £15 p.w.

Previous experience in nucleonics an advantage,
but a growing industry needs new recruits
This may be YOUR opportunity
Please apply for further information:—
Personnel Dept.

*PI-ESSEY NUCLEONICS LTD.
NORTHAMPTON

Applications are invited for the
following stafi posts:—

DESIGN ENGINEERS

qualified to final City and Guilds
or equivalent standard and with
some experience in the design of
electronic equipment are requir-
ed to work as part of a team
developing new test equipment
including fully automatic pro-
grammed machines to test com-
plex radar circuits, digital coun-
ters and gating circuits, and a
new type of precision on auto-
matic instruments with digital
readouts. Ref. D.E./59.

TEST ENGINEERS

who will be mainly concerned
with the testing of recently
developed radar systems. Some
relevant experience is essential.
These posts may be of interest to
Senior N.C.O.s with the appro-
priate technical background. Ref.
E.T.G./59.

FIELD TRIALS ENGINEERS
to join teams engaged in the field
trials of experimental airborne
radar and fire control systems
and ground radar installations.
These posts offer the opportunity
of working on advance systems

FERRANTI
EDINBURGH

FERRANTI

LIMITED

in the electronic and radar field.
Ref. T.1.D./59.

TEST ENGINEER

to design and maintain test equip-
ment for pulsed magnetrons and
tosupervise testing of magnetrons
on a production basis. Experience
in electronic test equipment of
this fature is essential.  Ref.
T.E.(V)/59.

PRODUCTION ENGINEER

to control a small group engaged
on the manufacture of high power
microwave tubes. Applicants
must have had experience in the
processes used in manufacturing
transmitting valves including
furnace brazing, glass to metal
seals and vacuum techniques.
Ref. Prod.E.(V)/59. |

All the above posts are of staff
status and the salary and con-
ditions offered will be appropriate
to the responsibilities in each
case. Initial interviews will be
arranged in either London or
Edinburgh.  Applicants should
send details to the

PERSONNEL OFF!ICER,
FERRANTI LIMITED,
FERRY ROAD, EDINBURGH, 5,
quoting the appropriate refer-

ence number.
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TRANSMITTER DESIGN  ENGINEERS

are required by Pye Limited of Cambridge for an extensive
programme in the following fields:
1. High and low power MF and SW broadcast transmitters.
2. High, medium and low power T/V broadcast transmitters
for Bands I, III, IV and V.
3. High, medium and low power FM broadcast transmitters
for Band II.
4. Very low power T/V translator transmitters.
5. UHF Tropospheric Scatter transmitters.
Previous development experience on similar equipment is
desirable, but candidates with suitable transmitter operations/
maintenance experience and a sound engineering training may
be considered. Qualifications to HNC standard would be an
advantage.
Applications should be addressed to the
Chief Engineer, Pye Limited,
Cambridge.
quoting ‘“ TDE.”

TEST ENGINEERS

(INDUSTRIAL ELECTRONIC EQUIPMENT)

Required for the testing of prototype and special Electronic
Control Equipment.

Applicants must be experienced and should have a good know-
ledge of Electronic or Radio principles. Interesting permanent
situation. Superannuation Scheme. 5-day week. Canteen.
Apply for interview indicating age, experience and salary
required.

Applications m strict confidence to Ref. 40/SB/JH.

LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LTD.
RUGELEY, STAFFS.

TECHNICAL AUTHORS

are required by MARCONT'S at the following works:—

ST. ALBANS. To work in the Technical Literature (Tele-
communications) Section. Applicants should have electrical
engineering qualifications and some specialised knowledge,
which might be in the deslgn or development of electronie
equipment.

CHELMSFORD. To work on the preparation of hand-
books on vision and sound transmitters and studio equipment
and also on Radar subjects, including aerial tuning gear,
displays systems, ete.

The duties are varied and interesting and the posts provide
permanent and pensionable positions in a well established
Company.

Apply giving full details and quoting reference

WW2970C to Dept. C.P.S., Marconi House,
336-7 Strand, London, W.C.2.

May, 1959

RADIO INSTALLATIONS

MARCONI/I’S
require experienced

RADIO ENGINEERS

for the installation of major telecommunications and broad-
casting projects in widespread locations overseas. Single men
(or those willing to travel without their families in the first
instance) would be preferred. Academic qualifications to
H.N.C. standard desirable, experience of communications or
broadcasting (studio or transmission) equipment essential.
Appointments offered are permanent and pensionable and carry
artractive conditions of service.

Please reply, giving full details of age, qualifications and
experience, and_quoting reference WW2000C to Mr. J. L.
Scott, Marconi’s Wireless Telégraph Company Limited,
Dept. C.P.S. Marconi House, 336/7 Strand, London, W.C.2.

SENIOR AND INTERMEDIATE
TELEVISION ENGINEERS

Required with experience of studio equip-

TECHNICAL INSTRUCTOR
TECHNICAL WRITERS

ment for planning studio installations.
Commencing salarles (pensionable) in the
range £750-£1,700.

Apply : Head of Television Broadcasting
Department, Central Rediffusion Services
ttd,, Television House, tondon, W.C.2.

COSSOR INSTRUMENTS LINITED
SENIUI;quuPJEINE[RS

for

EXPANDING DEVELOPMENT DIVISION

Preference given to men with degree
or equivalent academic qualifications
plus several years design experience
although proven design ability and
wide experience will be considered
in lieu.

These are PROGRESSIVE POSTS
in a young and expanding Company
within an established group. Salary
in accordance with qualifications
and experience but based on a
generous swle.  Apply in coa-
fidence (Macked Personal) to:—

The Technical Director,
COSSOR INSTRUMENTS LTD.
Highbury Grove,
LONDON, N.5.

THE INDEPENDENT
TELEVISION AUTHORITY

invites applications for the
appointment of

ASSISTANT ENGINEER

in Charge at its transmitting
station at Emley Moor, Yorkshire.
The successful applicant would be
required to control a shift and to
act as deputy to the Engineer.in
Charge. He must have a first-
class knowledge of high frequency
and television engineering, with
practical experience in the opera-
tion and maintenance of tele-
vision transmitters and ancillary
equipment. The salary scale for
this appointment is £1,155 x £105
—£1,675 = £100—£1,675. There
is a contributory pension scheme.
Applications quoting E7 stating
age, exparience and qualifications
should be addr-ssed to the

Personnel Officer,
62 Brompton Road, London, S.W.3

(i) Technical Instructor required
with good knowledge of radio
and radar principles.

(ii) Technical Writers required
for writing radar technical
manuals. Applicants should
have had previous experience
in writing and have good
knowledge of radio and radar
techniques.

Please apply :

DECCA RADAR LTD,, .

61 Webber St., London, S.E.1

FOR SALE

Large quantity of Radio Com-
ponents for disposal, in small or
large quantities. Cable and
flexibles, condensers, rectifiers,
resistors, screws, torches and
bulbs, transformers, valves,
volume controls, ete.

Enquiries invited from Retailers,

Wholesalers and Manufacturers.

Detailed list upon request.
A.E.L.,

91 Hampstead Road
London, N.W.1
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Hawker

Siddeley

GUIDED WEAPONS DIVISION

A.V. ROE & CO. LTD.,
have vacancies for
ELECTRONIC ENGINEERS

in the Computer Group
of their

WEAPONS RESEARCH DIVISION,
as follows:—
(1.) SENIOR ENGINEERS

(a) for circuitry design on simulators,
for circuitry design on digital
computers with special knowledge
of transistor circuitry.

(2.) JUNIOR ENGINEERS
to assist in the above projects.
(3.) TECHNICIANS

to assist in design development and
to take maintenance responsibilities
on existing machines.

QUALIFICATIONS

Applicants for positions 1 and 2
should possess a Degree or Higher
National Certificate and have had
experience in the design of electronic
apparatus and preferably in the design
of simulators and digital computers.
Applications for position 3 must have
either a Higher National Certificate
or have had experience with electronic
apparatus in general.

Applications, quoting ref. WRD|
EE[R.62|W should be sent to:—
Post 1 The Chief Engineer,

AWV' Il{)OE & CO., LTD.

.R.D.
' Woodfo;d, Cheshire,
Posts 2 & 3 The Personnel Manager,

A. V.ROE & CO.,, LTD.
Greengate, Middleton,

WIRELESS WORLD

THE INDEPENDENT
TELEVISION AUTHORITY

has vacancies for
ENGINEERS

for the operation and maintenance of
television transmitters and ancillary
equipment. The Authority is in a
position to offer appoinvments with
opportanities to suitably qualified
young men who have either some
experience in this field or who have
had a good basio training in radio,
radar or television, There would be
opportunities for further training
and all appointments are pensionable
after the initial period of probation
has been satisfactorily completed.

Service with the Authority may
involve transfers to various locavions
in the British Tsles, but preference
for a particular area will always be
considered.

Appointments will be made in the
grade of Shift Engineer with a salary
scale starting at £725 with regular
annual increments, . The starting
salary would be determined, to a
certain extent, by qualifications and
experience. Applications giving
details of age, academic qualifications
and experience, quoting Ref. No. E4
should be addressed to the

Personne! Officer,
62 Brompton Road, London, S.W.3.

Manchester.

ELECTRICAL ENGINEER

OR

PHYSICIST

required for Cathode Ray Tube
Development Laboratory. This is an
attractive opportunity for a suitably
ualified engineer to concentrate on
31& development of C.R. Tubes,
with new applications, in an
expanding field.  There are, at
present, also openings for more
junior ~ technical staff, with
minimum qualification of O.N.C.
or Inter. B.Sc. Please write, giving
details of your previous posts,
and qualifications, and quoting
CR/W to
Personnel Officer,
M.O. Valve Co. Ltd,
Brook Green,

Hammersmith, W.6.

ULTRA ELECTRIC LIMITED
Radio & Television
Division.

Require

SENIOR TELEVISION
ENGINEERS

for their Research and Development
Laboratories

Applications are invited from
engineers with research and develop-
ment experience qualifying for work
on projects such as: -

Wide Angle Scanning

Colour Television

Experimental Receivers—Higher

Definition Systems

Combined TV/FM Radio Receivers
The Laboratories are well equipped,
modern, conveniently and pleasantly
situated in a West London district,

where opportunities exist for ad--

vanced technical development work.

The Company operates a good Pen-
sions/Life Assurance Scheme.

All applications will be regarded as
strictly confidential; should give age,
qualifications; experience; salary de-
sired; addressed in the first instance

The Personnel Manager,
Ultra Electric Ltd.,
Western Avenue, Acton, London W.3.
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ASSISTANT
INSTRUMENT ENGINEER

for
CHAPELCROSS
NUCLEAR POWER
STATION

to work In the Instrument Department which is
responsible for installation, servieing and testing of
ali Works instrumentation, imeluding nuclear,
lect , physical, electrical health,
physics and industrial television equipment.

This {s an opportunity for an engineer to gain
experience of reactor and associated power plant
instrumentation and control, He will be respon-
sible to the Instrument Engineer for liaison with
the Reactor Operations and Technical Depart-
ment during reactor start-up tests and for sub-
sequent instr tests and ex

Ani and co-ordinati of a pf d

system, f igatis of operational
and servicing problema on instrumentation and
other duties, which may Inciude responsibility for
the acceptance of instrument inatallations from
he C i s and instaliati and
calibration tests.

d aord hi

A ing or
comparable training and corporate membership
of a senfor engineering Institution, or equivalent,
are essential. Industrial Instrumentation experi-
ence is required together with the ability to lead
and co-ordinate the activities of technicians and
mechanics. Physics, radar or light electrical back-
ground may be an advantage. Where necessary,
t{:tlnlng in nuclear aspects of the work will be
given.

Salary between
£845 (at age 25) and £1,315

Contributory Superannuation. 8taff  housing
scheme.

Send postcard for application form quoting
Reference 2977 J48 to
Works Becretary

UNITED KINGDOM ATOMIC ENERGY
AUTHORITY INDUSTRIAL GROUE

Chapelcross Works, Annan,
Dumfriesshire, Bcotland

Closing date 4th May, 1959

THE INDEPENDENT
TELEVISION AUTHORITY

invites applications for the appointment
of Assistant Engineer at its Head-
quarters in Lendon. The successful
applicant will be required to assist the
Senior BEngineer responsible for siting
transmitting stations. Applicants
should possess good qualifications in
electrical engineering and should have
had previous experience in radio, radar
or television. Experience of V.H.F.
propogation problems would be a dis-
tinct advantage. The appointment will
be based in London, but will involve
much travelling and frequent contact
with local authorities, land owners, etc.
Salary scale for this appointment is
£1,330 x £100 — £1,630 X £105 —
£1,840. There is a contributory
pension scheme. Applications giving
age and full particulars should be
submitted to the Personnel Officer,
62, Brompton Road, London, S.W.3,
quoting Ref. No. E/3.
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Z. & I. BRERO SERVICES LTD.

14, South Wharf Road, London, W.2

A.R.B. Approved Stockists

Telephone : AMBassador 0151/2

RETAIL BRANCH: 85, TOTTENHAM COURT ROAD, W.I (near Goodge Street Station)

TWIN PEN SWITCHBOARD

PATTERN RECORDING MILLI-
MMETER
(made by Evershed &
Yignoles)
Sensitivity: 5 mA. D.C.
Damping: Oil Dashpot.
Chart width: 6in. Chart
drive: Electric motor,
230 v. AC, Chart
Speed: iin. per minute.
Interior light.
PRICE, unused, com-
plete with two gravity
type pens, two syphon
pens with trough, two
bottles of ink, two
bottles of dashpot il
and two charts, fully
guaranteed... £65 0 0
Packing & carr. £I.
This model can also be supplied for ImA Range
at an extra charge of............ccoeveeee £5 0 0

12-PEN TIME RECORDER

Portable [2-channel instru-
ment for simultaneous re-
cording of 1§ events with
time marks provided by
12th pen. The recording
|s presented in the form of
‘‘on-off’* pulses. Chart Speed
2 inches per second.

PRICE, unused, in original
packing, complete  with
accessories and a supply of
charts £30 0 0

EVERSHED

EVERSHED TRIPLE PEN RECORDING
MILLIAMMETER AND MAGSLIP TESTER
The Recorder consists principally of three
M.C.6-0-6 mA, F.5.D. Centre Zero movements,
supplied through phase sensitive valve rectifiers,
which will accept magslip signals at 50, 60,
400 and 1,000 c/s. Adjustable sensitivity and
damping. Chart drive 230 V. A.C. Chart speed
I inch per minute. Provision for Teledeltos
recording. Approx. 10 V. R.M.S. F.S.D. when
fed through the rectifiers.
PRICE, unused and complete with accessories
£135 0 0

Packing and carriage ... 0 0

SULLIVAN WHEATSTONE BRIDGES
Four switched decades .1-1.0-10-100 ohms.
Switched ratios: .001-.01-.1-1.0-10-100-1000.
Built-in galvanometer and key. -Provision for
use with an external galvanometer.
PRICE, fully overhauled and guaranteed
£38 0 0
Packing and carriage .....c..ooevrnnnnunns I5 0

MARCONI TF-943ETEFkM. DEVIATION
Frequency range: 2.5 to 100 Mc/s.; Deviation
range: 5, 25 and 75 kefs. Mlmmum input:
55 mV. Input impedance 75 ohms. Power
supplies 100/150 and 200/250 V. ...... £95 0 0
Carriage and packing .................. £l 0 0O

INSULATION TEST SET TYPE CT-91
Maximum voltage 40 kV. Trip circuit adjustable
to trip at any leakage current between | and
250 pV. Power Supplies 100-150 V. and 200-
250 V. Mains.

PRICE, complete and in perfectcond. £90 0 0
Packing and carriage ........cecerunernnen £l 10 0

VARIACS
Variable auto-transformers, made by General
Electric type |OOR, or equivalent ** Powerstat **
made by Superior Electric Co. Rating 2kVA.
Input Voltage 230 V. Output Voltage 0 to
270 V. Max. current 9 Amps. New and guaran-
teed. P.P. 12/6 £15 0 0
General Radio Variable Auto-transformers
model 200CU. Rating 0.86 kVA. Input Voltage
115 V. Output Voltage 0 to 135 V. Rated
Current 5 Amps. New and guaranteed.
7/

e e mele e SNSRI (7 M S92 -£510 0

SIGNAL GENERATORS
MARCONI ‘*STANDARD ** TF-144G,
85 ke/s. to 25 Mc/s.; output luV to | V.: com-
plete with mains lead and output lead £85 0 0
Packing and carriage .................. £l 0 0
GENERAL RADIO 605B: 9.5 kc/s to 30
Mc/s.; output 0.5uV. to 0.1 V. and fixed output
of | V. Complete with mains lead and output
lead £65 0
Packing and carriage ..
RCA TYPE 710A. 360 to 560 Mc/s.; output
[uV. to 90 mV.; complete with output cable,
frequency correction chart and attenuator
calibration chart £45 0

Packing and carriage .. 5
TYPE 101 SIGNAL GENERATOR. 400 to
650 Mc/s. Output power from 7.5 to 1l dB.
above | microwatt. OQOutput impedance 72
ohms. Internal square wave modulation;
power supplies 230V. A.C. Complete with
output calibration charts, frequency charts and
accessory cables .£55 0 0
Packing and carriage ...
MARCONI TYPE CT-

Carrier Frequency Range 85 ke/s to 30 mcfs;
Deviation Range: 5-90 kc/s; Crystal Check at
200 kefs. and 2 mcfs; Internal Mod. at 400-
1000-1600-3000 ¢fs.; Output [ pV to 100 mV.
through an attenuator and | volt direct. As

new, complete with accessories ...£125 0 0
Packing and carriage .........ceeeenen £ 0 0
OSCILLOSCOPES

COSSOR TYPE 339 DOUBLE BEAM
OSCILLOSCOPE £30 0 0
Packing and postage 15 0
ERSKINE DOUBLE AM TYPE I3
HIGH SPEED OSCILLOSCOPE. Time
base from 2 c/s. to 750 kefs., | and 10 micro-
second time markers. Mains operation

£58 0 0
Packing and postage...........c.cecoees £ 0 0
TS-34/AP PORTABLE HIGH SPEED
OSCILLOSCOPE. 2in. tube magnified to
3in. field; time base 10 c/s. to 50 kefs.; single
sweep duratlon 5, 50 and 250 mlcroseconds
115 V. Mains A.C. operation. Total weight
only 26 Jb. .ecovvviennaans 5 % 0
Packing and postage.., £1 0 0
DUMONT MODEL 241 SINGLE BEAM
OSCILLOSCOPES. 5iin. Tube; Time Base
up to 30 ke/s. Brightness Modulation. 115 V.
A.C. Mains operation.
PRICE, fully overhauled and guaranteed £35
Packlng and carriage...cccceannieianinnes £l 0 0

COMMUNICATION RECEIVERS
MARCONI CR-150, 2 to 60Mc/s., dual
superhet, **S’ Meter; Crysta.l calibration.
Fully overhauled and guaranteed . £50 00
Packing and postage ........ccc..eeunenns O 0
HALLICRAFTER §-27, 27-143 Mc/s FM/
AM., in good working order . . 2 10 0
Ditto, fully overhauled and guarantzzg

0 0
Packing and postage .................. £l
AR-88D RCA RECEIVERS 50 kcls-3| Mc/s B
fully overhauled and guaranteed £85

Packing and postage .........cccvveunnnnn £l 5 O
Large quantity of spares available.
AR-88LF RECEIVERS, 75-140 kefs. and

1.2-30 Mc/s., fully overhauled and guaranteed
£75 0
Packing and postage .......c...covuuienne £ 5 0

MICROWAVE 3 CM EQUIPMENT
TS-13 SIGNAL GENERATOR WITH
SELF-CONTAINED WAVEMETER AND
POWER MONITOR. Range 9305 to 9445
Mcfs. Internal pulsing. Peak Power output
50 microwatts.

TS-45/APM3 SIGNAL GENERATOR. Fre-
quency range 9,300-9,450 Mcfs. Power output
10 mW. average; Power meter range 5 watts.
Details and prices on application.

M.V TYPE 57 3-CM STANDING WAVE
INDICATOR. Range 9,100-9,700 mc/s.;
Contains 723A/B Oscillator, Callbrated Wave-
meter, Attenuator, and Standing Wave Indica-
tor. V.S.W.R. indicated on a Cathode Ray Tube.
PRICE, fully overhauled and guaranteed £130
Packing and carriage...cccoeesnarrincanee £2 0 0
KLYSTRONS 723A/B, fully tested and
guaranteed—oprice on appllcatlon

MICROWAVE 10CM EQUIPMENT
TS-14/AP SIGNAL GENERATOR, 3,200 to
3,370 mefs.; Power output —20 to — 106 dbm.;
Power measurement range 20-200 mW. Pulse
modulation with variable pulse width and
phasing; power supplies 115V. A.C. £85 0 0
Packing and carriage .....ccccceunennns 10 o

WAVEGUIDE WATTMETER TYPE
APW-7283

For Power measurement in the range of 40 to
500 kW. peak, V.S.W.R. measurement and
Wavelength in the range of 8.9 to 10.2 cm.;
Waveguide inter-service type 10A £5 0 0
Packing and carriage .......ccoecnmvennene 15 0

MARCONI TF—984/I SPECTRUH
ANALY.

“S$' Band (2,900-3, 150 mc/s )- Spectrum
width | to 10 mcfs.; Details and prices on
application,

KLYSTRONS 417-A, F-9.10 cm.; Vernier
tuning IOO mcfs.; Ers IOOO V. max.; Heater
6.3 V.; Prs-50 watts €2 0 0
Packmg and postage 50

POWER UNITS, TYPE 234
A.C. mains operation 230 V.; output may be
tapped at 180 to 270 V. D.C. at 80 mA. LT.—

6.3 V. at 4 amps. Brand new £2 19 6
Packing and carriage .. 10 0
Ditto complete with built-in 6Vé6 output

1
s£t4age suitable for R-1155 and R-1 132 Receivers -

14 V. DYNAMOTORS. Output 250 v.
50 mA., for Command Receivers. Suitable for
running a radio set or a shaver from car
Battery. eeen.vreerareniaerienees . £115 0

Packing and postage 2 6
MAINS TRANSFORMERS

Input 100 to 250 V.; output 6.3 V. 0.6 A,;

6.3V.2,5A.;275-0-275 V. 80 mA. 17 6

Packing and postage ... 2 6

ANTENNA RELAY UNITS
For Command Transmitters.
Contain expanded scale 20 mV, F.S.D. meter
2in. round flush mtd., Antenna Relay, Thermo-
couple and 50 pf Antenna Series Condenseg
5
Packing and postage 2 9

SPECIAL RECEIVERS
R-1359, 130-520 mc/s. .. £90 0 0
R-1294, 500-3,000 mc/s. £85 0 0
R-1619, 1250-5000 mefs. .. . [ ]
R-14 I/APRS 1000-6000 mc/s. ...... £125 0 0
AN/APR4, 38-1000 mc/s., or equxvalent model

RDO, complete with three tuning units
- £260 0 O
Ditto, complete with model RD Panoramic
£320 0.0

Adaptor
Further details on request.

CATHODE RAY TUBES

VCR-97—picture tested .. 12 6
3BPl, new in cartons .. 12 6
3BPI, new, loose ... 10 6
5CPI, new ....., 00000 £l 10 0
5FP7, new, in cartons .. £2 10 0

Packmg and carriage 3/6 per tube.

VALVES
All tested and guaranteed

VRS54, VR9l—all at I/-; 6H6, [/3; 956, 2C26.—
all at 1/9; 2X2, 2/-; 6C4, 9006, AC/HL VR65A,
all at 2/6 6J6 3/- 6AGS 3[6 6A3, 12(5GT,
ARDI2, all at 4/-‘ l2AH7GT 9001, AW3 SP61,
VR5S6, all at46 615, 12A6, 125R7, 205I EAC9|
P6l—all at 5/ ODBIVRISO 6AC7 6A.I7 6K7
6K7G, 6557, 6XSG. 125G7—all at 6/-; 5U4G,
65)7, 6SL7GT, 6SN7GT—~—all at 7/-; SR4GY,
12C8—all at 7/6 6AMS5, 6L7—all at 8/6; 2D21,
12/6; 12El, QVO4-7, ISI-.
Please add 2/- in £ for packing and postage.
Please write for full price list of valves covering
few hundred types.

METERS
Please write for price list of our large range
of meters.

All test equipment offered above is fully serviced before despatch &nd guaranteed «for six months from the date of purchase.
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Wireless World Classified Advertisements

Rate 7/- for £ lines or less and 8/8 for every additional
one or part thereol, sverage lines 6 words. Box Number
2 words plos 1/-. (Address replies: Box 0000 c/o “Wireless
World** Dorset Houge, Stamford St., London, 8.E.1.) Trade
di details ilable on icat Press Day Junme
1959 issue, Wednesday, April 20th. No responsibility
accepted for errors. -

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW REGEIVERS & AMPLIFIERS
M/FM stereo chassis, 6w outgut, only £20.
—Bel Sound Products, Marlborough Yard,
N.19. {0182

RECEIVERS AND AMPLIFIERS
SURPLUS AND SECONDHAND

.C.A. ARS8, 14 valves, Hallicratter S36

fm/am u.h.f., 14 valves, rack mounting,

offers.—Neago, 2, Talbot Sq., London, W.2

8438

HRO Rx’s, etc., ARS88, CRI100, BRT400,
G203, S640, etc,, etc., in tock.—R. T. & I.
Service, Ashyille Old Hall, Ashville Rd., Lon-
don, E.11. Ley, 4986, {0053

TV RECEIVERS—SURPLUS AND
SECONDHAND

bargains, B.B.C. only from £5, B.B.C./

I.T.A. from £15, all fully suaranteed:

others complete but not guaranteed from 25/-:

projection sets. £5; callers only; also see below

under * Components.”—T.C.S., Ltd., 28. Brock-

ley Cross, S.E.4. 18471
TEST EQUIPMENT—SURPLUS AND

SECONDHAND

MARCONI valve voltmeter complete with
diode head, perfect; £12/10.—Box 28814%8

VO A.W. oscillator, 95kc-80mc, new con-
ditiom; £8/10.—Whiteley, 17, Vernon St.,
Newark. [8439
generators, oscilloscopes, output

SIGNAL
meters, valve voltmeters, frequency meters,
multi-range meters, ete., etc., in stock. A=1tc
& 1. Service, Ashville Old ‘Hall, Ashville Rd.,
London. E.11. Ley. 4986. [0056
RECEN’I‘ release by the Admiralty; Perfor-

mance Meters; each consists of a self-
contained unit with 230 volt 50 cycle power
supply and including 5Z4G_ Rectifier, Magic
Eye Tuning Indicator, 2 EF50, 1 EF54 and 1
EA50 valve, pots, fuses, condensers, etc. ]
ALI are brand new or as new and packed in
original wooden cases, special price 29/6 plus
7/6 part packing and carriage.

WALTONS WIRELESS STORES, 46, 47, 48 &
49, Stafford St., Wolverhampton. [0105
NEW COMPONENTS

LUMINIUM chassis, 5 different types, 720
standard sizes; write for catalogue.—25.
Leach St., Prestwich. Manchester. 18469
COMPONENTS—SURPLUS AND
SECONDHAND

MAGSLIPS at low prices, fully guaranteed,
3 in Resolver No. (AP 10861), 50v,
50c/s, unused each in tin, 35/-, post g

in,

farge’ stocks of these and other types.—P. B.
Crawshay, 94. Pixmore Way, etchworth,
Herts. Tel. 1851. [ona7
BREAKING hundreds of TVs for spares;
L.O.P.T. from £1; scanning coils from
15/-; valves from 2/6, etc.; complete chassis
from 25/-; no lists; send requirements for
immediate ‘attention.—T.C.S.. Ltd., 28. Brock-
ley Cross. S.E.4. Money-back guarantee. [8472
AVE on repairs using our salvaged TV and
radio components, valves, tubes, transformers
EHT, line, frame, speaker), droppers, sliders,
pots, electrolytics, coils, etc., spares for thou-
sands of sets, all makes, all ages, many
obsolete, unobtainable elsewhere at a fraction
of usual price; speakers 5/-, EF80, EF9l,

UF42, 3/6; EF50, SP61, EB34, 2/6.
TOUBES: Mullard, Mazda, Emiscope, ete., 9in-
10in, projection, 30/-: 12in-14in, £3/10; 17in
;5 all ‘good %icture tested, fitted free or
sent subject to 7 days money back guarantee:
for free list or with enquiries, s.a.e. please.—
St. John's Radio, 156, St. John's Hill, S.W.11.
Bat. 9838. {8475
ATHODE ray tubes, used, but in ‘good
working order, with 3 months’ full guar-
antee, Mullard and Mazda or equivalernt types,
14in and 17in, at £4/10, plus 12/6 carr. and
ins.; also other sizes and ti{pes available on
application to:—B.H.P. Distributors (London),
Ltd,, 379, Staines Rd.. Hounslow, M dx. Tel.
Hou. 5144. (0170

NEW GRAMOPHONE AND SOUND
EQUIPMENT

1,LASGOW.—Recorders bought, sold, ex-
changed, cameras, etc., exchanged f{for
recorders or vice versa.—Victor Morris. 406,

Argyle St., Glasgow, C.2. (0201 .

UNDOUBTEDLY
THE BEST
... but cost no more!

Wldj@
High Fidelity

Output Transformers
5-100 Watts

P4076

Baxandall

5 watt Amplifier.
Price 36/-.

P4131

Mullard

10 watt Amplifier.
Price 60/-.

P5203

Mullard

20 watt Amplifier.
Price 95/-.

TD5874

. AFN ’”

Stereo Amplifier.
Price 52/6.

Transformers specified
for Brimar 2/8P2 8 watt

Just

released Stereo Amplifier.
P4136 P4137
Mains Qutput
Transformer Transformer
Price 85/- Price 52/6
Available for immediate delivery. If

any difficulty please fill in coupon for
name of nearest stockist.

Partridge Transformers Ltd.
Roebuck Road, Chessington, Surrey

I Please send to address below name and ad- |
dress of my nearest Partridge stockist. Also
literature on standard range of transformers. I

NEW GRAMOPHONE AND SOUND
EQUIPMENT
APE recorders: Ferrograph, Vortexion.
Brenell, Telefunken, Truvox. Reflecto-
graph, end M.S.S

TAPE decks: Wearite, Brenell, Truvox, Brad-

matic, Dulci-Harting. Amplifiers and tuners:
Leak, Quad, .C.A., Dynatron, and Dulei.
Microphones: Reslo, Lustraphone, Philips.

Acos, Grampian, etc. All tapes and accessories.
Audio service department and recording studio.
HIRE purchase facilities available.

LAMBDA Record Company, Ltd., 95, Liver-
pool Rd., Liverpool, 23. Great Crosby 40128404

CINE-VOX dise  recording mechanisms for
L.P. or standard operation from 30gns.-
Seﬂls.: also complete tape/disc or direct chan-
pels from 50gns.-112gns.

DEMONSTRATIONS can be arranged in Lon-
don.—For full details write to K.T.S., Ltd.,
““Coplow,’”” Park Rd., Braunton, N. Devon,
Callers by appointment only. [0210
UR May recommendation, & Unimixer, 3-
way mixing unit, see p. 180, to go_with
the tape recorder you buy from us. ound
News, [0131
J ROICA * RECORDING STUDIOS (Est.
1949).—Recorders  (Stereo as requlred&

by Ferrograph, series IV, etc,, Brenell (MKk.
and the marvellous lightweight Three-Star);
ocket S-way mixer, £3
or inaustry and_ the h
Recorder House, Peel St,,
1623. Director. Thurlow Smith, AR M.C.[lgll.22
GRAMOPHONE AND SOUND EQUIPMENT—

SURPLUS AND SECONDHAND

CONNOISSEUR 3-speed varigroove disc re-
corder, one year old, very little used: £130.
—Hunter 1635, [8431
LSO from us! Post free, insured: Gevaert
1,700ft, new LP tape, 31/-, 850ft 22/6;
EMI-strd 1,200ft on strong Ferrospools, boxed,
25/-; Collaro 4T200 transc., unit in sealed car-
8gns; Truyox Mark III (guaranteed),
16gns; Ferrograph 3AN and dem. models
occas. also available.—Sound News, see D. 01185)
4

NLY from us! Famous make stick mike,
listed 5gns., only £2/14; save 15/- on 7in.

L.P. Gevesrt tape, 35/-; 5in_L.P,
1,200ft. Ferotape,

listed 28/-, only 19/6; 7in.
ex-M.O.S., listed 42/-, only 25/-; E34in. 250ft.
for Grugpdig, etc,, 19/6; many other tape bar-
gams—Jn‘ list will save you ££’s! Qutstanding
secondhand tape recorder bargains from Ferro-
graph to Walter; all new recorders supplied;
we buy for cash or exchange recorders, Hi-fl
equipment. radios

posted; installations
tape/sdisc,

1 cameras, etc; specialist re-
pair service.—E. o. Kingsley & Co., 132, Tot-
tenham Court Rd.. London, W.1. Eus. 6800.

TAPE RECORDING. ETC.
ENDEZVOUS RECORDS offer comprehen-
sive 78/LP tape to disc recording facilities.

—Leaflet from 19, Blackfriars St., Man-
chester, 3. {8168
APE to film . . . film to tape . . . your
16mm film striped and recorded.—Edric
Films, Ltd.. 34/36 Oak Tree End Way, Ger-
rards Cross, Bucks. (Tel. Gerrards Cross 2%)18.)
24

APE to disc recording; Microgroove LP from
27/6, 78 r.p.m. from 11/-, also 45 r.p.m.;
48-hour service; s.a.e. for comprehensive leaﬁel
0.—A. . Marsh, * Deroy'' Sound Service,
Little Place, Moss Delph Lane, Aughton, Orms-
kirk, Lancs. Aughton Green 3102. 8133
"APE/DISC/TAPE transfer, editing, copying.

L if quality and durabllity matter (especially
with LP-s from your own tapes) consult
Britain’s oldest (not cheapest!) full-time trans-
fer service.—Sound News, 10, Clifford St., Lon-
don, W.l. Reg. 2745. [0192

VALVES
VALVE cartons by return at keen prices; send
1/- tor all samples and list.—J. A. Box-
makers, 75a, Godwin St., Bradford, 1. [0172
VALVES WANTED

NEW valves wanted, any quantity, best cash
price by _return.—Stan Willetts, 43, Spon
Lane. West Bromwich, Staffs. Tel. Wes. 2392,
LL types of valves British or American,

\ transmitting and receiving; keenest cash
prices paid. What have you to offer?—Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.W.l. Tel Euston 1636-7. [784:

WANTED, EXCHANGE, ETC.

ERGUSON ‘403" Hi-Fi reproducer or
similar wanted.—Billings, 206. Queensway,
Rochdale, Lancs. [8466

FOR
SALE AND WANTED

ADVERTISEMENT FORM
TURN TO

PAGE No. 181
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WANTED., EXCHANGE, ETC. T
ENSON'S ILOT bulbs, 6-8 vol; M.B.C., any amper-
ETTER age. very large quantities required.—Sample
ARGAINS and price to ‘ Machines,’ ’la, Ceylon P[18a40§é

MODULATORS, new, with 4/8]5, 2/6L6, || Fastbourne.

2/TZ40; 10in. wide, 76 Ib. (rail 12/6), 57/6. || A ng“lylf";g]ggg_h Qffesonsonresurplus brartog)fl

Transformers, audio, 4kQ CT to 100Q im- || instruments, etc.—R.H.S., 155, Swan Arcade, /TELEP’HONE SET * H ** Mk, II, with sound powered

dance; 12 watts, 12/6, HANDSETS, G.P.O. Bradford 1. [0190 o F
?;pe,‘ne\:v,IO/G.CRYIOONoiselimiterassemblies. ANTED all types of communications re- B:;;d;ﬂxm;d 2%;::“2?%3}1 %is.complew e
with valve, 3/6; CR100 Power Trans., 30/-. celvers and test equipment.—Details to || 1o.way PpRESS BUTTON INTERCOM. TELE-
BC434A Control boxes, 7/6. HEATERS, ga T-L& * Serx‘:”ﬁ' Aih‘““e”%%d Hall, As?gigg PHONES.  In Bakelite case with junction box
finned, 115 v., 200 watts, pair 4/-. NEW M.C. L Ing e e ; Thoroughly overhauled. Guaranteed.  £7.

? OB I ]RGENTLY require any quantity Type D.102 VENNER TIME T itchi ff
IMETERS’ng%Eni '°“nd55ﬂu.s}é' HD "ﬁ}l”é)' Dynamotors or equivalent, input 13.5 volts, || lighting and Dowers.wkl;gonn%?t'lo;g; asawllmw.nglnollll'!)on-
00 pA., 65/-; 1 mA., 55/-; 2 mA. (rectified), output 285 volts at .075amps; reply stating || clad cases, 10 amp.. 95/~; 15 amp. 85/-; 20 amp.
45/=. 2}in. 500 uA., 27/6;1 mA., 22/6; 5mA., || condition, quantity and price.-Box 2636 £5/5/-.

7/6. 2in. 100 mA., 300 mA., 300 mA., 500 mA., } ' 18440 || Poro.ELECTRIC CELLS, T T
each, 8/6. 2in. 20 v. A.C.,'8/6; 2in.'40 v. 8/6; ANTED, ~BOSI0 Hallicrafters, BT.4336 || 00 purgi it CERLE, Tove G816, These cell
300 v. A.C. 2}in., 15/-. Crossover needle type transmitters, BC312 receivers, BC221 by Cintel. Minimum sensitivity 1004A + Inmen work-

H . frequency meters and spare parts for all above; o
2 % 1 mA,, 8/6. Indicator, contains 400 uA. bes% ash prlces.—P.C.g. Rgdio. Beavor Lane, || € volts 100 D.C. or peak AC. Projected cathode

and 600 uA. {cz) movements and 2 neons, 8/6. || Hammersmith, W.6. 0079 |{ Brea 16 sq. em. Suitable or 16 mm. Home Cinema
2in, square, 150 A.-0-150 A (less shunt) 5 ‘mA., URGENTLY wanted, manuals or instruction {{;‘t“c‘ﬁ,:g“‘,{’,‘;:‘;‘,‘;; %};ﬁ,niﬂg;n:}&?&'“ﬂ&gmgx;
7/6. VOLTMETERS 4}in., switchboard type, I3 boolﬁs, data.Agtc.i‘ on Am;rican or Britis}i R T 3 s
250 v., ML 500~, 10/-. COMMAND RE- || Arty, Navy or Alr o3 o¢ wadio and electrical || yepppRONE DIALS. 0-0. Suitable for Inter-offce
CEIVERS, brand new, 6 valve/s, r(ned. “:;ag)e Gerrard 3504 ’ ’ o (8235 mgéih factory"inmumon;”wnh fixing mount, fitted
(0.52-1.5 Mc/s), 97/6; used 82/6 (post A ANTED.‘Admiralty attern 2070 switches, with connecting taga. ..

Conversion data and circ. to CAR RADIO, 1/6. A%% large or small qli)anti:ies. good prices || SYNCHRONOUS A.C. MOTORS (geared meter move-
LF. STRIP 373, new, with valves, 37/6. || paid; write or ’phong stating amount available. mentg) 200/250 v. For models, etc. Approx. size

. 4-pin, 1/6. —R. J. Miller, 2, Littleview Rd., Lanehouse 3 x 3 x 3in., weight 1lb., 8/6.
Yt!g.‘;aTg!‘Fs,h%agggg (2223(‘: 1128/‘: (4p1;m'3//66) Rocks, Weymouth. Tel. 1552, (8467 8-OHM P.M. SPEAKERS. In good working order.

. 10in. 27/6; 8in. 9/6; 6in. 9/6; 5in. 11/6.
. . 250 v, ANTED, good quality communication RYS

DYNAMOTORS (post 8/6); 12. % @ 250v W taps recorders, test equipment, domestic || AVO UNIVERSAL TEST METERS. ~Reconditioned
60 mA. and 6.3 v. 2.5 A, 11/6; 6 v. to V. A : d asnew. In perfect working order. Mode! 40 £10/10/.
60 mA., 12/6. R1155B, niew condition, tested, | | T300%; record players, ampliflers, valves com- || Model's g5 g/,
with handbook, £7/10/~ (Rail 10/-). SCR522 [ | ‘phone Ger. 4638, Miller’s Radio, 38a, Newport | | ELECTRICITY SLOT METERS (1/- in slot) for A.C.
Modulation or Driver Trans., either 7/6. IN- || Court, Leicester 5q.., W.C.2. 898 g?lﬁitelf ':e'g fant "g 47"“'1;"}\“1521/““% AP""‘""’
DICATORS with C.R.T.s VCR517 and VCR- PROMPT cash for the purchase of surplus || Other smpernges availabls. | Retondtiome o odl:
é39A,5valv5, etc., 50/~ ((rallll 8/;3)- Sglgle‘;ié;\- I.Sémks of utelg‘”SiD'éSr tﬂll’e é”eporlders» f.adios, QUARTERLY ELECTRIC CHECK METERS. Re.
R.T., 10 valves 30/- {rail 7/6). N - || aplifiers and_domestic electrical appliances

. dome 1 ¢ conditioned as new. 10 A. L 15 A., 52/6, 20
TERS (ROTARY), 24v. D.C.to50 v. AC. 4 A, { | O every description; substantial funds avail- || SHEO00 5 new. 10 A. 42/6, 15 A, 52/6, 20 A.

40/- (rail 7/6). "MORSE TRAINER SET with || able;"Spears, 14, Wathing St Shudehill Man- | | Jiph R GALVO'S. Tastrament restances, 190 ohon.
buzzer and key wired for 4} v. battery, 8/6. Bank, Ltd. 1 : [0216 External resistance 1,400 ohm. Sensitlvity 2,200

DRIVES: slow-motion Admiralty 200 : I ratio, REPAIRS AND SERVIGE e aaNcode s L B W et b

scaled 0-100, 5/6. R1155 8.M.“ N " type, new, AINS transformers rewound, new trans-

10/6. VIBRAPAK, 6 v. D.C. t0 250 v, 60 mA., | | IM* fopmer porormers rewound, T lvo, T iy WORK LMK SWITCHES:
smoothed, cased, 22/6. 12 v. to 250 v. 60 mA., 1\110’I‘OR riéewlndil and f<>4.Hn1>16te ov%rhauls: first- connecting socket, 27/6. ’ VAL
20/ (p.p. 3/6). LIST AND ENQUIRIES: e %{Eén%gﬁépvcl)“ th%luar?’%t%Zgé Bldgs DESK PHONES, complete with handsct and dial 0-9,
S.A.E. please! Terms, C.W.O. Postage extra. Warser Gate, Nottingham, Est. 1917. el Metal case, 52/6.

South Woodford, E.18.
E undertake the manufacture of trans-
_formers singly or in quantities to any
specification; all ‘work guaranteed for 12
months.
LADBROKE Rewind Service, Ltd,, 820a,
Harrow Rd., London, N.W.10.  Tel, Ladbroke
0914 0222

@ AERIAL EQUIPMENT. Poles, Masts, ENEW to stock your faulty speakers of all s c
4 : 5 B s > , 1s,
Dipoles, Yagi, and Microwave arrays. lin. || ge1os eha Rans mascmpiis Tacioniones.  coils ELENIUM RECTIFIERS

Immediate despatch, 54898, ices i i
Callers and Post W, A. BENSON (WW) RANSFORMERS to  any = specification, AY peicessinomdoreafiiRe
A ingles, rewinds, small or large batches; |
136, Rathbone Road, Liverpool, 15. SEF 6853 quick and efficient service, competitive prices, | 23 I.ISI.E ST. (GER' 2969) I.UNDUN, W.C.Z
Callers SUPERADIO (Whitechapel) LTD. estimates by return of post, from:
116 Whitechapel, Liverpool, 2. ROY 1130 MESSRS, Newman & Som, 1, Grove Cx-es[coez,%t6 | | Closed Thursday 1 p.m. Open all day Saturday

Dipoles to 150ft. Masts. Boulton, 134, Thornton Rd., Bradford, 1.
@ CABINETS AND RACKS. 36in, to || Telephone 22838, for7i || 40 ma. to 10 amp., € v. to 100 v.
96in, high, standard 19in. wide. MISGELLANEQUS Bridge, H. Wave or P.P.
CONDENSERS 10,000 mfd R S hns 47ievition servieing || WITH OR WITHOUT HIGH-
- S€; - S ree.. .
5.0 kv, Iy @ U ! e Palmer (wr)‘f 5%. Nensden Lane, N.w.lo.e?oau giURADIT EThTRANSFORMER TO
. ETALWORK, all types cabinets, chassis, A ese are mew goods, best
@ FUSES. Cartridge and E.S. § amp. to M racks, etc., to your own specification, em’m
600 amps. capacity available for ysmall millinéDe and cap- makes, not reconstructed Gov ent

. t k to 1in bar. surplus. Popular es, 6 v. 1 a,
® INSULATORS. 80 different patcerns. | | BRILPOTT'S METAL WORKS, Ltd., Chapman Amr 250 76012 v 5 8 8/6, 12 v,

@ LOUDSPEAKERS 3in. dia. to 50 wate || St~ Loughborough. 1a,7/6, 12 v. 3 a,, 15/, 6 a. alloy-

PAINTS, CELLULOSE, ETC.
Theatre Systems. ANL, recognised for many years as the finned type, 27/6, 24 v. 0.3 ., 9f=,
@ METERS 2in. to [2in, dia. 120 different unique ~ one-coat black crackle finish, 0.6 a., 12/6, 24 v. 1 a., 13/6, 2 a.,
types brush applied, no baking; available by post in 15/6,24 v. 3 a. 21/-, 50 v. 1 a 24/-
4 1/8 pint cans at 3/9 from: G. A, Miller, 9 " 2 2 ; 4 4
@ POWER SUPPLIES. Generators, | | 255, Nether St., London, N.3. (0260 50 v. 2 a., 42/-, 130 v. 300 ma. h.
Rectifiers, Vibrators, Inverters, Dynamotors BUSINESS & PROPERTY wave, 38/-, 250 v. 300 ma. do., 65/~,
from 2 volts 100 amps. to 36,000 v. § amp. SMALL limited company, situated North Sur- 110 v. 1 a. bdge., 48/-, 130 v. 80 ma.
rey, South London area, will be available

@ RECEIVERS. 80 types available from || in the mear future, directors retiring. gemuine bdge., 21/-. Postage 9d. extra each.
IS kefs to 600 mefs, including portable, D.F., enquiries |nvitedé ingoing, including freehgl‘l%s,

Table Rack and Pedestal. ipl‘())r{)f)lfllin;wgarﬁrigkos(})loi}:Bs%ufgigg‘; radio/[tele? C H A R G E R K I TS
- ——— L

@ TEST GEAR, American, over 100 differ- f/isiggée(l)(écotrical conté%cwrs; i tgrl%oggé

t M , Calib . Si . }| nearly .000; gross profits nearly £10, :
:::mzspe;tc erRg Stliveez, Bl @ p.a.; splendid modern property with delightful & ;g: No. 1, a kit for

L, |_;° n }ivirlllg lgccginenéogatimi); tadjtmrlmig building péot; | p " - 2v.,6 v, 12 v,,
@ TELEP NE ND TELEGRAPH reehol 5,000; substantial loan arranged.— 1 a i 3 amp. trans-
EQUIPMENT. Single- and multi-channel || Thomas Raines & Howell, 117, Dale End, § fe i i

h Birmingham, 4. Central 6884-5. (8447 . Ormer, re er,

apparatus, filters, switchboards, power sup- . . i # i
plies, perforators, printers. ONDON retail radio, television and elec- ammeter, a

0 trical business of the highest standing: ' ’ high-grade” new
@ TRANSFORMERS Audio’ and Power, estabhlshted over 30 ysggso;ooleaidmg at%encazs; parts, not rub-

annual turnover over ,000; large attractive A

?‘.Ootgyfsesk\f;zm 2 volts to 18,000 volts and premises in good trading position; £23,000 for . 3 “ bish, 52/,
() ; long lease, fixtures and fittings, vans, plant i unique convec-
@ TRANSMITTERS. 60 different types and goodwill, plus stock at valuation in the S

tor housing for

region of £12,000; the identity of the business - N
same, as illust., 12/6, p.p. 3/-, ditto,

from UF-1 Handle Talkie to G-50, 2,500 watts. will only be disclosed to principals who can

3

satisfy the advertiser by a banker’s reference
FULL USTSI%M(gViﬁA;L%%ED’FFERENT or otherwise, that theyy are in a position to but 2 amp., 43/" case 12/6’ P-P- 3/"
pay the full purchase price of £35,000 on Economy 12 v. 3 amp. kit, no am-
All packing and shipping facilities completion.—Box 2672. [8449 meter needed, 34/6, p.p 2/6, all with
A% Loss Company Toquires: ralio A elee (| 12 months’ guarantee.
P. “ARRIS T trical or electronics Atrade’; not retail; in i
oBrderZGG%f £10,000.—Write to Account[agrzt“sé CHAMP|ON pRODUCTs
0xX A
ANFORD, DORSET CAPACITY AVAILABLE
ORG o ’ LECTRONIC assembly, coil winding and 43 UPLANDS WAY, LONDON, N.21
Telephone: LYCHETT MINSTER 212 machining, A.LD. approved.—Bel Sound Telephone LAB 4457

Products, Marlborough Yard, London, N.9.
Tel. Arc. 5078. (0185




May, 1959

WIRELESS WORLD

175

ENCLOSURES EQUIPMENT
& CABINETS by STAMFORD

BATISFACTION GUARANTEED OR MONEY
REFUNDED. Delivery England and Wales 12/6.
8cotland and Northern Ireland 25/-.

SPECIAL OFFER—WHILE STOCKS LAST
Goodmans Axiom 800 Btted in the Axiom enclosure,
cpmplete with A.R.U. 172, Cotton-felt lining and curtains.
Built strictly to Good ificati Provisl
for Trebax and Midax if required. Each enclosure s made
to order in a cholce of veneer and shades.

e PUHR?;E S
ASE
PR
IEE £3 deposit
£27/19/6 and 18
monthly
payment.
of 30/-
846
EQUIPMENT
SPEAKERS Cash Price HIRE PURCHAJE
£ s. d. Deposit 18 Months
Axlette ........ 618 6 21/ 7.6
Axiom 300 11 5 9 33/8 12/4
0 18/~ 6/10
0 52/8 19/-
1 26/~ 9/6
Lorenz........., 1419 8 45/- 16/3
AMPLIF)
Quad 11 42 0 126/- 45/8
Leak TL 12 1818 0 57/ 20/6
Varislope IIT 1515 0 476 17/-
Btereo 20 51 0 154/6 55/10
gogers g'jel?ll .. 28 0 0 85/- 30/4
=) T€0., .
Contral Uait .. } 1810 0 55/6 2012
Cadet Amplifier 1010 0 31/8 11/5
Dulei Btereo 8 23 0 70/~ 25/-
Dulci Stereo 2 0 28/6 10/3
Dulci DPA 107 0 75/- 27/5
Dulel 8P 44 0 378 13/9
MOTORS
Garrard 301 3 79/~ 28/9
4 HF Monaura. 19 710 58/~ 21/1
4 HF Btereo . 7 60/ 21/7
TA Mk, 915 0 30/ 10/7
Lenco GL58/58! 613 9 79/ 29/~
Collaro 4T 200 .. 1910 0 58/6 21/
CHASSI!
Armstrong
“Jubllee” 30 9 0 91/- 33/-
Armstrong Stereo 12 38 17 117/~ 42/3
Armstrong Stereo 4429 8 0 89/~ 32/-
TURSERS
Armstrong FM61 . £22 1 0
Leak Trough Line £3510 0
Acoustical Quad. £30 9 0
Chapman FM80 £22 1 0
Jason Prefect £16 3 9
Rogers Powerex £25 19 0
WE SPECIALISE IN supplying and fitting any
equipment currently available. NO FITTING
CHARGE. DEMONSTRATIONS AT OUR WEY-
MOUTH TERRACE SHOWROOMS,

WE ARE NOW DEMON
‘ NATURAL SOUND "

STRATING THE NEW DUODE
SPEAEKERS. FULL DETAILS
SENT ON REQUEST.
PRICE £19/19/0
or £2/19/- deposit
tnd 8 payments
40/7 monthly.

GP54

27in. high, 36in. wide, 15in. deep. Motor board 17 x 14in.
deep with 4in, clearance under the lid. 12}in. between
underside of motor board and sheif. 8torage for 7, 10, 12in.
records.
Write for our illusirated calalogue or visll our
High Fidelity Showrooms at :

84/86/98 Weymouth Terrace, off Hackney Rd.,
LONDON, E.2 Telephone: SHO. 5003
Directions.—No. 6 bus from Liverpoo) Street Station
to the Odeon, Hackney Road, Walk back two turnings.

A. L. STAMFORD LTD. (Dept. L.4)

.cuits or of centimetric

CAPACITY AVAILABLE

SSEMBLY, wiring, testing, H.F. and V.H.P,
Equipment.  Encapsulation. metalwork,
m%‘chme engraving, Suppliers to M.W.T.,

R.EE. Telecommunications, Ltd., Crewkerne,
Somerset. 8265
CAPAC_ITY available, work wanted: Armature
winding and coil winding. —R. Gilflllan &
C Ltd., " 29, South St.,
Worthing 8719,
WORK WANTED
£10 purchases 100VA magnetic amplifier! For
new catalogue; Clerkenwell 3695.—Write
Able Engineering, Ltd., 12, Singer St., E.C.2.

[8481
SERVICES OFFERED
UTHORS. For all illustrating of technical
& gubhcatlons consult specialist, G. W, Dilks,

itzjohn's Ave., N.W.3. :I‘el. Ham. 4744.

SITUATIONS VACANT [edds
ANTARCTICA.

VACANCIES exist for wireless operator mech-
anics to serve with the Falkland Islands Depen-
dencies Survey in the Antarctic for two years.
Candidates must be able to transmit and receive
Morse at 20 w
a.

Worthing,

0.,

Sussex,
Tel. [8446

£500 a year
allowances for qualifications and
Persons appointed will be expected
in October/November.

rate o

London, S.W.1. = Stat,

block letters, full qualifications and’ experience

and quote N2C/50534/WF. 18482

DAVY AND UNITED ENGINEERING COM-
PANY LIMITED.

TE applications for vacancies in thelr
. expanding Instrument Division,

Successtul
a_certain
in com-

be expected to spend
amount of time away from Sheffield
nissioning new equipment,

GOOD conditions. Dining facilities. Contribu-
tory pension scheme, .

APPLY in writing with full details of age, ex-
perience, ete., to: Personnel Department, Davy
and United Engineering Co., Ltd., Darnail
Works, Sheffield, 9. {8454

W. BRYAN SAVAGE, Ltd., invite applica-
tions fcr the following appointments:—
TECHNICIAN tester:
some experience of vil
mental test techniques,
a recognised apprenticeship.
TECHNIQIAN raughtsman: preferably with
H.N.Cj. with at least three years drawing office
experience and should have served a recog-
nised a prenticeship; knowledge of vibration
niques would be an advantage.
by letter in the first imstance to—W.
Bryan Savage, Ltd., No. 2 Factory, Dalston
Gdns., Stanmore, Middlesex. 8463
YOUN_G .man required to manage showroom
.Specialising in the sale of high fidelity
equipment; London area; technical knowledge
essential, good prospects’ references would be
required.—Box 2865. £8380
TELEVISION bench and field engineers re-
quired at_all times for vacancies in most
barts of the British Isles: permanent pnsitions
with highest salaries plus_bonus for suitable
applicants, 5% day week.—Box 1757, 0251
ECHNICIAN for clinical and research work
in Cardiological Department of St. Thomas’
Hospital, S.E.1; experience in use of blood-gas
apparatus and electro-manometry desirable —
For full particulars, apply Personnel Officer.

REQUIRE_:D. for servicing
.ment, "a young technician having made
special .study of high-trequenqz engineering. or
amateur radio enthusiast with experience
mechanical engineering; lving in London area;
some knowledge of German useful,—Box 28843714

TELEVISION engineers  first-class, experi-
enced men required immediately for field
service; competence and efficlency will re-

greferably H.N.C., with
ration and/or environ-
and should have_served

25
.of electrical equip-

warded with a salary in the range of £700-
£950 p.a., and a pérmanent position.—Apply
at once to

The Secretary, Leytonla Radio, Ltd.,
Head Office, 784-8, H'gh Rd.. Leyton, El'ég’ls
WANTED. agents for all parts, with ¢

nections, for a new product, ““ Han
Protector Alarm *; samgle can’ be carried in
your pocket as an additional line; wonderful
scope for good salesman.—Particulars of con-
tacts to Adler Alarm Co., 3, Cork St., London,
w.l. {8444
MINISTRY OF SUPPLY, Royal Aireraft

Estab., Aberporth, Cardigan, requires
experimental officers (min, age 28), as Ea
launcher officers for firing of missiles and (b
displays officer. Quals. H.S.C. {Science),
H.N.C. or equiv. and for (a) engineering back-
ground with knowledge of electronics or elec.
eng. and explosives, (b) experience in design
of radar displays of electronic computer cir-
radar equipment. Salary

£954-£1,166 (male). Forms from .L.N.5.
Technical and Scientific Register (K), 26, King
St., London, S,W.1 (quote D 157/9A). Closing
date 12 May, 1959. (8476

@rins

STEREO - TWELVE CHASSIS

The most complete unit vet produced for
stereo giving 6 watts high fidelity push-pull
output on each channel, 12 watts total. Full

band, medium and long wavebands.
Stereo and monaural inputs for records, tape
and radio and a tape output for stereo and
monaural tape recording. Comprehensive
matching for all types of crystal pick-ups.
The perfect basis f}?)r a complete monaural
reproducing system or for a complete stereo-
phonic system now or later.

CHASSIS 28 GNS

A sterco and monaural chassis providing
8 watts output, 4 watts on each channel, and
covering the full VHF and medium wavebands.
Stereo and monaural inputs for tape (flayb,ack
and all types of crystal pick-ups and a tape
output for stereo and monaural tape recording.
Separate wide range bass and treble ganged
controls together with dual volume control for
ease of balancing. FM and AM tuners and two
separate amplifiers on one compact chassis.

STEREQ-CONVERTOR  AMPLIFIER
£19.12.6

Consists of a stereo control unit with a single
high fidelity 6 watt push-pull amplifier. De-
signed to operate with a radiogram chassis or
amplifier for stereophonic and monaural repro-
duction on records, tape and radio, it provides
all that is necessary to convert your existing
system for stereo with the addition of another
loudspeaker and a stereo pick-up. In addition
a further 6 watt amplifier may be plugged into
the back to provide a complete stereophonic
amplifier.

Post this coupon or write for descriptive literature
and details of Home Trial facilities, Hire Purchase
Terms and Guarantee.

ARMSTRONG ¥SEi5%,8 £0. LTD

Warlters Road, London, N.7
Telephone: NORth 321 3
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OR

ASK TO
HEAR
DUODE

AT YOUR
LOCAL
MUSIC

RADIO

IF FOR ANY REASON
IT CANNOT DO THIS
THEN DON'T WAIT
OR BE PUT OFF.

WRITE AT ONCE TO
US FOR DETAILS OF
OUR HOME TEST PLAN.

INSIST ON HEARING
THE NEwW DUODES.

DUODE LTD.

24 Dingwall Road, Croydon

Surrey
BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE

ROD. BAR, SHEET. TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES

No Quantity too Small.

H. ROLLET & Co. Lid.

6 Chesham Place, S.W.1,

ALSO AT LIVERPOOL, BIRMINGHAM.

List on Application,

SLOane 3463
MANCHESTER, LEEDS

you can build a quality

TAPE RECORDER

with the

"ASPDEN’

Tape Recorder Kits

TAPE DECK KITS

Two models, Sin, or Zin, spools, two speeds,
twin track, ferroxcube heads, finest motor,
and complete assembly instructions.
Compact model 582 kit... ... £E8
Standard model 782 kit... 0
Assembled and tested 30/~ extra.

50
.. £9 5 0

And the

RECORD/REPLAY AMPLIFIER KIT,
24 watt, neon indicator, without valves, £5/18.
POWER PACK KIT for above, less valve,

£2/18/6. Carr. extra.

Mr. R. White of Ireland writes:

““ The performance of the recorder is very good

and | recommend it to all those who wish to get

Ist class performance at approx. half cost.”

NEW :—‘STANLEY’ TAPE POSITION
INDICATOR Clock Type £2/5/0.

Send STAMP for full particulars to:—

W. S. ASPDEN

Stanley Wdrks, Clevedon Road,

Blackpool, Lancs.

_ SITUATIONS VACANT

"A »+ licensed radio engineer required; good

3 salary.—Apply Chief Engineer, Morton
Engineering Services, Ltd., Croydon Alrlport.
Surrey. 0251
TECHNICAL foreman required by well-known

firm in Surrey area, age 30-35; previous
experience in supervision of_amphﬂer and pre-
ferably transformer production essential.—Full
details of experience and salary required,
Box 2276. [8421
TANNOY PRODUCTS, Ltd., have vacancies in

Tondon for qualified bench and field en-
gineers, experience of high-quality audio re-
production essential, progressive posts.—Apply
in writing stating details of experience, gtc..

Norwood Rd., West Norwood, S.E.27, [8434
ENIOR Draughtsmen for electronic and
electro-mechanical work to sevice = Tre-

quirements; permanent positions, ideal working
conditions, 5-day week, all amenities.—Write
or tel., Cottage Laboratories, Ltd., Portsmouth
Rd., Cobham, Surrey. (Cobham 3191). 8436
NGINEERS with some five years practical
experience of radio frequency design work
tequired for interesting —new project in
aboratory situated in South West outskirts of
London, pension scheme.—Write giving full par-
lculars of experience and salary require to
Box 2409. 18433
GENERAL Manager for new semi-national
television maintenance company, must_be
fully qualified T.V. engineer and have ability
to develop, organise and control large outside
and bench staff; remuneration by salary and
profit sharing will produce £2,000 per annum.
—Box 2651. [8445
ELECTRONICS techniclan  required  for
chemistry teaching and research labora-
torles; responsible for design, construction and
maintenance of equipment; salary according
to gqualifications but on the scale £440 p.a.
to £590 p.a.—Apply in writing to the Bursar,
the University, Sheffield, 10. [8450
DEVELOPMEN‘T _engineers and technical
assistants required for interesting work on
communications, test, and industrial control
equipment; applicants should have degree or
national certificate; progressive, pensionable
appointments.—Apply. Personnel Officer, Air-
mee, Limited, High Wycombe, Bucks. (8423
ELECTRONICS techniclan required to con-
struct and service ampliflers and control
equipment; successful candidate will become
member of a team studying the biological effect
of fast neutrons.—Full particulars to A nis-
trative Officer, Radiobiological Unit,
Research Council, A.E.R.E. Harwell, Berk[ss.455

ORKS manager required for old-estab-

iished electrical measuring instrument
manufacturing company on the South Coast;
excellent prospects, good salary to the rxgh(:
man: applicants must have at least 10 years’
actual experience of manufacture of indicating
electrical measuring instruments.—Full details
of experience to Box 2385. [8429

ELECTRON’IC engineers wanted to train as
project leaders to take charge of overseas
contracts; candidates should be single, medic-
ally fit, and in age group 24-30. and be willing
to work abroad for fleriods up to 2 years;
qualifications B.Sc., HN.C. or equivalent; prac-
tical experience in hydrographic or other
survey work an advantage.—Box 2398. [8430

INSPECTXON foreman required by a _large
London engineering company; applicants
should have had previous experience on the
test and inspection of electronle and televislon
components and up-to-date knowledge of
modern techmiques desirable; a good salary
and company superannuation scheme available.
Please reply. giving full detalls to—Box 27880%4

TEST Engineers; vacancles exist for senior
Test Engineers with previous industrial
experlence of testing radio communication
transmitters and receivers: positions are pers
manent and progressive; starting salaries will
be commensurate with qualificafions and ex-
perience.—Apply _giving full details to Per-
sonnel Officer, Redifon. Ltd., Broomhill Rd.
S.w.18. (8465

RADIO Techniclans required by International
Aeradio Ltd. for overseas service. Perma-
nent and pensionable posts. Normally tax-free,
inclusive salary in local currency varying with
location, andadditional marriage and child
differentials, U.K. leave, free alr passages and
insurance, Kit allowance. Qualified candidates
to whom replies will be sent write to Personnel
Officer. 40, Park St . ro2e2

OPPOR’_I’UNITY for smart educated youngster
\ to join (as a trainee) small sound record-
ing company covering all aspects of sound
reproduction; London area W.1; essential
qualifications—practical basic knowledge of
electronics, loyal with sporting outlook. drive
and energy; interested in sales, office and
practical work: commencing salary £260 p.a.—
Full details to Box 2842. 8473
A PHYSICIST or engineer is required for

development work on a wide range of acou-
stic problems including ultrasonic pulse trans-
ducers, electro-acoustic filters and ultrasonic
flaw detection, the applicant must have a good
academic record and a thorough background of
experience in this or allied fields; he must be
capable of initiating work and carry it through
without close supervision: a_progréssive salary
will be paid and pension scheme is in opera-
tion.—Please send details immediately to Glass
Developments, Ltd.. Sudbourne Rd.. SW.rzém1

The Fidelia Major design has provided the answer
to many customers who were looking for something

better. It has a tuned R.F. stage on all wave-
bands and uses a four gang tuning condenser
for the Short-Medium and Yong wavebands,
as well as a completely separate tuning section
for the VHF/FM band. The circuit has a fult
tone control network with separate basa and treble
controls. The gramophone replaying facillties
include a pre-amplifier and input attemuator
that enable any type of pick-up generally available
to be used, and compensation is provided for
L.P., R.IA.A. and 78 characteristio curves.
This model costs £28/10/- as a tuner pnit and
£44 complete with our Major amplifier. ‘Models
:‘?.n also be built for stereophonic record reproduc-
on.
fome other models in our range are:—
Imperial (Illustrated), VHF reception plus the
g h replaying facilities of n fine
pre-amplifier/tone control unit. Price £20, o
with our Major 10 watt amplifier, £38.
Preciton. VHF tuner unit £15, with pre-ampli-
fier/tone control facilities, £20, or as a small
radiogram chassis. £29.
Fidelia, Mk. 1 Stereophonic amplifier with control
Unit, £25.

All Hand-built in the Fidelia tradition.
Demonstrations by appointment any time includ-
ing weekends.

| Catalogue willingly on request.
(6d. for postage is appreciated.)

2 AMHURST ROAD,
TELSCOMBE OLIFFS
Nr. Brighton,

SUSH
Tel, Peacehaven 3156

A.K.&L.G.SMITHLTD.
CONSULTANTS & AGENTS

For the Sale. Licensing and Exploitation
of Patents and Inventions.

38 Nunhead Lane, Peckham, London, 8,E.16
Telephone: NEW Cross 7325

"METERS |

WE CAN SUPPLY
WITHIN 7-14 DAYS

a complete range of moving coil—
moving iron—electrostatic—thermo-
couple—also multirange meters—
meggers—pyrometers and laboratory
test instruments, etc.

All to B.S.89

Instruments tested and standardised on our
premises, and replacements supplied from our
stock.

REPAIRS

Delivered 7-14 days

Our skilled craftsmen carry out re-
pairs or convert any types and makes
of single and multirange maters.

Where desired repairs are accepted on contract.
THE V.Z. ELECTRICAL SERVIGE

9, NEWPORT PLACE, LONDON, W.C2,
Telephone: GERrard 4861 (Retail 2613)
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CABINETS

FOR ANY EQUIPMENT
CABINETS TO YOUR:
SPECIFICATION

THE BUREAU

This popular
bureau cabinet is
veueered with the
finest. selected
Walnut and
beantlfully
polished im a
medium  shade.
Designed to
accommodate al:
most any of the
many units we

have  available
and to give
generous storage
compartments,
WALNUT £16.16.0
NATURAL OAK £18.18.0
——
THE
SERENADE
Veneered  with
finest selected

walnnt, beauti-
fully polished to
a medium shade;
this attractive
cabinet has
generous sterage
gpace, with beard

eliding out.
smoothly on
metal rollera.

Thie cabluet can
be fitted with
apy of the latest Hi-Fi Units

£13.19.6

THE
CONTEMPORARY

This beautifully designed
Contemporary  Cabinet
can be supplied in Oak,
Walnut or Mahogany
Veneer and has a waxed
semi-matt finish.

cabinel can be
with any of the
tatest Hi-Fi Units.

£11.15.0

inet is the latest [}
in our range de-
signed in

solidly construc- f}:
ted and finished j
in oak walnut or
mahogany
eers. (Dark,
medium or light, &
high gloss or satin
finish available)

£29.10.0

This cabinet can accoms
modate almost any com-
bination of Radio-Feeder
Amplifier Control, Motor
Units and Loudspeaker
Bystem. There is ample
storage space. Available
in flnest walnut or maho-
gany veneer and'polished.
Has poneumatic lid stay
and castors.

Writerorour NEW
24 page fully illus-
trated catalogue
of cabinets and
details of our com-
plete range of
chassis, auto-
changers, tape
decks, speakers,
etc., all available
on easy terms.

LEWIS RADIO

120 GREEN LANES (Dept. WW59)
PALMERS GREEN, LONDON, N.I3
(Near the Cock Tavern)
Telephone: BOWes Park 1155/6

SITUATIONS VACANT
INSTALLATIOI‘{ and commissioning engineer
& vacancy exists for an engineer who has
had previous experience of the Installation and
commxssioning of V.H.F. radio-telephone sys-
tems, knowledge of frequency modulated V.H.F.
equipment essential; experience on telephone
switching methods would be an advantage; the
post entails extensive travel oyerseas.
THIS post is pensionable. State previous ex-
perience, age and whether married or_single.
All agp]xcatxoms will be treated in confidence.—
Box 2759. [8461

THE RANK ORGANISATION requires the
services of an electronic engineer for work
on relay systems in laboratories at Kew; about
20-25 years old, with some techmical training
and experience; good starting salary; pension
scheme, etc.; write with full note of education,
training and experience to the—Personnel Ad-
viser (B117), The Rank Organisation, 11, Bel-
grave Rd., London, S.W.1. [8460

RADIO technicians of all grades are invited
AN\ to apply for interesting and varied positions
in car radio servicing:; a high standard of prac-
tical and theoretical knowledge is required;
excellent conditions of service, 5-day week, pen-
slon scheme.—Write in strict confidence to The
Staff Manager, S, Smith & Sons (England),
Ltd., Cricklewood Works, London, N,W.2,
quoﬁng reference SM/170. 18452

ELECTRONIQ engineer required for design

_and proving equipment used for testing
radio valves, cathode ray tubes, tramsistors,
etc.; experience of stabilised power . supply
units and electronic circuitry necessary, to-
gether with technical education to H.N.C.
standard.—Apply to Group Personnel Officer,
Siemens Edison Swan, Lfd., Cosmos Works,
Brimsdown. Enfield, Middlesex. (8426

l'NIVERSI’I‘Y Medical School requires an

electronic engineer to work with psycho-
logist dealing with problems in experimental
psychology; this post calls for fiair in aggara-
tus design and construction; candidates should
have ~ood background in general workshop
practice; salary scale £675-£820.—Applica-
tions should be ‘sent to the Secretari'. Institute
of Psychiatry, The Maudsley Hospital, Denmark
Hill, S.E.5."" (Ref. U.S.A.P.) {8427

ADIO operators.—Alr Ministry have

vacancles for temporary radio operators
(male) good prospects of permanent pension-
able " appointments and promotion  initial
appointments in U.K. but subsequent tour of
duty in Far East likely; trainees £422 10s to
£605; qualified operators £507 10s to £975
(these rates are subject to 2 small deduction
at provincial stations end e small increase in
London and overseas); special aliowances pay-
able for overseas service.—Apply Air Ministry
C.E.4m., Cornwall House, Stamford St., Sf8%312
A VACANCY has arisen in the design labora-

tory for an engineer to assist in the
mechanical design of radio and television
receivers for home and export; applicants
should have a good knowledge of designing
receivers for mass-production, and J)referably
with experience of plastics and moulding tech-
niques; an appointment will be made at a
salary commensurate with alge. experience and
quallﬁca{:lons,.detal_ls of which should be for-
warded in writing in the first instance to the
Personnel Manager (R.17), Murphy Radio.
Ltd., Welwyn Garden City. Herts. 18470

ASSOCIATED-REDIF‘FUSION invites appli-
cations from television or broadcasting
engineers to fill future vacancies in the com-
pany; the duties include operation and main-
tenance of the company's broadcasting
equipment; successful applicants will be re-
quired to work shift hours and will be based
either at Television House. Kingsway. or at
the company’s Wembley studios; applicants
must have at least 3 years’ experience in
television broadcasting or transmission, or hold
recognised electrical engineering qualifications.
—Applications should be made in writing to
A G.M. (Staff), Associated-Rediffusion, ILtd.,
House, Kingsway, London, W.C[.az424

PATEN’I‘ examiners and patent officers.—
Penslonable posts for men or women for
scientific, technical and legal work on Patent
applications; age at least 21 and under 28,

Television

‘with extension for regular Forces Service and

Overseas Civil Service, Qualifications; nor-
mally first or second class honours degree in

physics. chemistrf, engineering or mathe-
matics, or eguivalent attainment, or profes-
sional qualification, ®.g.. . A.M.I

Mech.E., AM.I.LE.E., A.R.IC. London salary
(men) £635-£1,410; provision for starting pay
above minimum; promotion prospects.—Write
Civil Service Commission, 17, North Audley
St.. London. W.1, for application form, quoting
8128/59. {8458

RADIO Techniclan required by the Meteoro-
logical Department United Kingdom of
Libya on contract for 3 years in the first
instance; probationary period one year. Fixed
salary £1,000 a year. Liberal leave on full
salary. Free passages for officer, wife and 3
dependent children under 18 years. Candidates,
preferably single, must have considerable re-
cent experience in use of lower power com-
munications equipment, in setting up stations
in the field and in maintenance of all radio,
aerial and power equipment, and must have
capacity for improvisation when necessary.—
Write to the Crown Agents, 4, Millbank, Lon-
on. S.W.1. State age, name in block letters,
full qualifications and experience, and ?uote
M2C/50550/WF. 8442

stout hearts
for
amplifiers
made
to order

The heart of any amplifier is
the output transformer. Savage
of Devizes have been °heart’
specialists for over a quarter of a
century—designing and construc-
ting transformers to meet custo-
mers’ individual needs.

No matter whether the circuit is
new, calling for a specially de-
signed prototype, or well tried
requiring a conventional instru-
ment of the first grade, Savage will
produce it.

““ Last January 1 took delivery of one of your
3C67A outpur transformers which I incorporated
into a Williamson Amplifier using EL34’s and
modified by adding positive feedback. On test
the performance is unbelievable; a rvesponse of
+ 13 DB from 6 cycles 10 60 kilocycles and a 14~
watt output with 0.15% distortion maximum. . . ."
A. W. W.. Bradford.

|
J

SAVAGE

TRANSFORMERS LTD.

NURSTEED ROAD
DEVIZES, WILTSHIRE
Telephone : Devizes 932
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SOLDERING
EQUIPMENT
BY

REGD. TRADE MARK

PRECISION
SOLDERING
INSTRUMENTS
for the
ELECTRONICS
INDUSTRY

e Comprehensive range
Robust and Reliable
Light weight
Rapid heating
Bit sizes 3/32in. to 3/8in
‘PERMABIT’ or Copper
bits
All voltage ranges 6/7v.
to 230/250v.
e Prices from 19/6
lHilustrated is the 25w
3/16in replaceable bit

model with safety
shield.
British and Foreign
Patents. Registered
designs. Suppliers to
H.M and Foreign

Governments. Agents
throughout the world.

Brochure No..S.5 sent
free on request.

Sole proprietors and manufacturers:

LIGHT SOLDERING DEVELOPMENTS LTD.
106 George Street, Croydon, Surrey

Phone : CROydon 8589 Grams : Litesold Croydon

METERS

All types
Any make

Single and Multi-range repaired
and recalibrated
Meters 2” and 6” supplied from stock.
Scaled to requirements.
E.LR. INSTRUMENTS LTD.
329 Kilburn Lane, London, W.9

Tel.: LA Dbroke 4168

ENGINEERS!

‘Whatever your age or experience, you must read
“ ENGINEERING OPPORTUNITIES.” Full details
of the eastest way to pass A.M.ILMech.E., A MLC.E.,
0. & G. (Electrical, etc.), General Cert., eto., on

f“NO PASS—NO FEE"
144 PAGES terms and details of
Courses in all branches
of Engineering —
Mechanical, Electrical,
« Civil, Auto, Aero,
_Radio, etc., Building,
E . If you're earning
ess than £20 a week,
ell us what interests

i TIES” today—FREE

B.LE.T,

387 College House, 29-
Wright’s Lane,
. W.8.

SITUATIONS VACANT

ORKS manager, to control small Elec-
tronics business in central London area;

give full particulars of experience and salary
required.—Box 2535. (8435
SMART young man required as radio and
T.V. engineer for Wisbech, able to drive,
good wages and prospects.—State age and
details of experlence to Fells, Ltd., Nene Quay,
Wisbech. Cambs. [8422
| INISTRY OF TRANSPORT AND CIVIL
L AVIATION requires electrical engineers
(assistant signals officers) for aviation telecom-
munications and electronic navigational aids.
Minimum age 23, 1st or 2nd class degree in
physics or engfneering, or .M.I.LEE. or
A.FR.Ae.S. (candidates with Parts I, II &
III of AMIEE. or Parts I and II of
A.F.R.Ae.S. or equivalent, or of very high pro-
fessional attalnment without these qualifica-
tions considered); salary £665 (age 23) to
£1,085 (age 34) maximum £1,250, slightly lower
outside London and for women, 5-day week.—
Further details and forms from M.L.N.S.,
Technical and Scientific Register (K), 26, King
Street, London, S.W.1; quoting D.70/9A. [0322
ENIOR scientific officers (a); Scientific
officers (b).—Pensionable posts for men or
women in all major scientific fields, including
physics, chemistry, biology, meteorology and
mathematics. Age limits: (a) at least 26 and
under 31 (b) at lgast 21 and under 28; exten-
sion for regular Forces Service and Overseas
Civil Service. Qualifications: normally first
or second class honours degree in science,
mathematics or enginering, or equivalent
attainment; additionally for (a), at least 3
years’ relevant (eg., post-graduate) experience.
London salaries (men): (a) £1,190-£1,410; (b)
£635-£1,110; provision for starting pa; above
minimum; promotion prospects.—Write Civil
Service Commission, 17, North Audley St., Lon-
don, W.1, for aé)plication form, quoting (a)
§53/59. (b) S$52/59. [8459
NIVERSITY OF SOUTHAMPTON.—Instru-
ment mechanic or tool maker, preferably
under 30, required for the mechanical work-
shop of the electronics department; applicants
should be able to do their own milling and
turning and be capable of producing mechan-
ical apparatus on a ‘“ one-off ”’ basis; ex-
perience of precision work is desirable but no
experience of electronic techniques is required;
excellent working conditions, hours and holi-
days; salary scale £420X£20 to £570 per
annum, starting salary according to age and
experience; staff superannuation —scheme.—
Applications in writing, giving full details of
experience and qualifications, together with
the names of 2 persons to whom reference may
be made, should be sent to the Secretary and
Registrar, as soon as possible. (8451

| ELECOMMUNICATIONS inspector reguired
| by British Railways at York;, applicant
| must “have wide practical experience, including
theoretical knowledge of electronic equipment
including V.H.F. radio, line transmission, over-

n
head line and cable construction, carrier tele-
phone and automatic telephone exchange sys-
tems; applicant will be required to test all types
of telecommunications apparatus and instruct
personnel in the maintenance of equipment
throughout the North Eastern Region; a tech-
nical standard of Higher National C’ertlﬂchte
or equivalent is desirable. but consideration
will be given to an otherwise suitable appli-
cant; pension scheme, free travel facilities;
salary £798 to £857 per annum.—Apply in
writing to Signal Engineer, British Railways,

York, giving full details of experience, quali-
fications and age, etc 18457
GNAL Technician required by Kenya

I
S Government Police Force on agreement for
tour of 24-45 months in first instance with
prospect of permanency. Commencing salary
according to age and experience in scale (én-
cluding Inducement Pay) £813 rising to £1,341
a year. Outfit allowance £40. Free passages
for officer and wife and assistance towards
cost of children’s passages. Liberal leave on
full salary. Candidates, preferably not over
40 years of age, must have wide knowledge of
installation, running and maintenance of H.F.
communlcaf:ion equipment, fixed and mobile
V.H.F. equipment and installation and main-
tenance of ancillary equipment. Experience
with V.H.F. multi-channel equipment, tele-
printers or facsimile equipmen would be an
advantage.—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/50288/WF. 8441

TECHNICAL officers required by Kenya Gov-
ernment Broadcasting Department on con-
tract for one tour of 24/45 months in first
instance. Commencing salary according to
qualifications and experience in scale (Includ-
ing Inducement Pay) £1,056 rising to £1,341 a
year. Gratuity at rate of 13%6% of total salary
drawn during contract. Outfit allowance £40.
Free passages for officer and wife and assist-
ance towards cost of children’s passages.
Liberal leave on full salary. Candidates, be-
tween 30 and 45 pears of age, must have had
considerable practical exFerience in the opera-
tion and maintenance of High Power medium
and short wave transmitters and associated
equipment or of modern Broadcasting Studio
apparatus including tape and disc recorders
and line equipment. They should preferably
be graduates of a recognised radio or elec-
trical institution and/or possess appropriate C.
and G. Certs.—Write the Crown Agents, 4,
Millbank, London, S.W.1l. State age, name in
block letters, full qualifications and experience
and quote M2C/50467/WF. 8

'NEW 1959
RADIO AMATEUR'S
HANDBOOK

32/6 by A.R.R.L. Postage /9.

L}
PRINCIPLES OF TRANSISTOR
CIRCUITS by S. W. Amos. 21/~. Pos-
tage If-.

THE ALL-IN-ONE TAPE RECOR-
DER BOOK by J. M. Lloyd. 12/6.
Postage 6d.

TECHNOLOGY OF PRINTED CIR-
CUITS by P. Eisler. 60/-. Postage |/-.
GUIDE TO MOBILE RADIO by
L. G. Sands. 22/-. Postage 9d.

477 I

TELEGRAPHY by J. W. Freebody.
80/-. Postage If6.

TELEVISION ENGINEERS’ POCK-
ET BOOK by J. P. Hawker. 12/6.
Postage 8d.

ELECTRON PHYSICS & TECH-
NOLOGY by J. Thomson and E. B.
Callick. 50/-. Postage I/6.

TELEVISION SERVICING HAND-
BOOK by G. J. King. 30/-. Postage 1/3.
RADIO VALVE DATA é6th Ed. Com-
piled by *'W.W.” 5/-. Postage 9d.

THE MODERN BOOK CO.
19-23, PRAED STREET
LONDON, W.2

BRITAIN’S LARGEST STOCKISTS OF
BRITISH AND AMERICAN TECHNICAL
BOOKS

Complete Catalogue 6d.
PADdington 4i85. Open 6 days 9-6 p.m.

Listen round the world
with the

EDDYSTONE 840A

Communications Receiver
AC/DC 110/240 volts
Continuous Coverage 30 mc/s (10
metres) to 480 kcfs (610 metres)

PRICE £55

Webb’s extended terms, deposit £11.0.0
and 12 payments of £3.17.9 or 18 payments
of £2.13.4

WEBB'S RADIO
14 SOHO STREET, LONDON, W.1
Telephone : GERrard 2089/7308

TELETRON Miniature Transistor

Superhet coil kit (as illustrated) 42/-
& )

470 ke/s. I.F. Transtormers and Osc. coll in screen-
ing cans 1 x in. dia. Dual wave Ferrite rod aerial
54 x -%in. dia. For the TRANSIDYNE printed
circuit sfhet. .

Push-pull and single ended tape oscillator coils
available for most decks at 8/6 each. Bias rejector
coils and top lift inductors. Dual range T.R.F.
and Xtal diode coils, etc. 9d. stamps for complete
lists and circuits.

The TELETRON Co. Ltd.
112B, Station Rd., Chingford, London, E.4
SiL 0836
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WORLD FAMOUS

TELEPHON ES F—Type

IN ATTRACTIVE
CASE

The best portable
telephone ever
made.With a range
of up to §
Smiles,is §
ideal for §
FACTORIES, BUILDING SITES, §
FARMS, CIVIL ENGINEERING
PROJECTS, OUTSIDE BROAD-}
CAST UNITS AND OFFICES. i
2 perfectsetsinindividual carrying
cases, complete with long life
batteries, bells, ringer and
100f¢. telephone cable. o~

£7.10.0 rer pair Carr. (G.8.) 96

Tele '*F* High Power as above but complete with
8.

Amplifier. €6.10.0 esch, Carr. 12
DON Mk. V TELEPHO NES

Few remaining, complete with [00ft. tele-
phone cable £5/11/- per pr. Carr. (G.B.) 9/6.
D3 STRANDED TELEPHONE CABLE,
NEW. Mile drum, 85/-, Carr. 17/6.

AERIAL
MASTS

IMPROVED TYPE 50 MK. Nl
3é6ft. HIGH

Kita comprise—6 2}in. dia.
Tubular Bteel Sections of 6ft.
length, top-section and base,
Pickets, Guys and Fittings.
YOU can purchase this
normally expensive MAST
for a fraction of ita cost.
Piease add £1 for {returna-

bie) wooden carrying case,

The MAST is particu-
larly suitable to take
nerials Rx.,

F.M. and T.V. (espe-

cially COMMERCIAL)

and has many other uses.

Extra 6ft. sections canbe
supplled at 17/8 per section.

£8 .10.0 only ¢

(1516)
U.S.A-Type 45ft. TELECOM AERIAL
MAST. sections, 6ft. 8in. x 2fin., guys,
etc.). This entirely complete set in carrying
case 124 Gns. Carr. 17/6. Or 2 sets for £25.
Carr. extra. British Manufacture only.
ARMY TYPE 32ft. MASTS similar to
above but 10 lin. screw-sections, suit@ble
for permanent lightweight installation.
Kit in canvas bag, £5/10/-. Carriage 12/6.

TELEPRINTER EQUIPMENT
CREED (BRITISH) Teleprinters 7B.
Reperforators Type 7 TR/3

MICRO SWITCHES

s BURGESS
¥ BRAND NEW
M

MINISTRY RELEASE

UNIVERSAL
CONTACT
A M. Rel. 5C/4098
Compare this remarkable
almost half-price offer.

K. 4 BR
METAL BODY )

PE in. PER
78," Do; qu(ar:t‘lt?ty) £2 100
TRUVOX LOUD HAILERS

BRAND NEW
UNUSED, complete with
transformer & condenser,

Impedance 742
Handling cap. 8 watts
Ideal for outdoor
use off cars, boats,

etc.
Price 18/6 P. & P. 3/6
42/- per pair post
free.

SPECIAL QUOTATIONSON
QUANTITY & EXPORT ENQUIRIES
HATTER & DAVIS (RELAYS) LTD.

2, IRONGATE WHARF ROAD,

PRAED ST., LONDON, W.2,

PAD 2231/2/3

SITUATIONS VACANT
XPERIENCED radio salesman required for
service in Aden by large, old-established

company, must have technical knowledge of
radio receivers and be good organiser; good
salary and prospects, free accommodation,
living allowance.—Apply with full details Box
2687. 8453

SITUATIONS WANTED
ADIO engineer requires position, Ayr or
Prestwick, abroad, Commonwealth or over-
seas, with firms of repute; Radio I, II, III.—
55, Prestwick Rd., Newton on Ayr, Ayr. [8479

RE'I'URNING immigrant, Scottish (last 4
years Canada). 45, desires position as
service engineer; have been working Canada
on radio, valve and transistor, and t.v. ser-
vicing; prefer South Coast or South-West coast
location.—Box 2733. [8456

TECHNICAL TRAINING

BRIT.I.R..E. and City and Guilds Examina-

tlons in Telecoms, Radio Amateurs and
Radio Servicing (R.T.E.B.).—Learn at home
from world-famous International Correspon-
dence Schools, 71, Kingsway (Dept 442B),
London, W.C.23. g
CITY & GUILDS (electrical, etc.) on ' No

Pass—No Fee ” terms; over 95% successes.
—For detalls of modern courses in all branches
of elecirical engineering, applied electronics,
automation, etc., send for our 148-page H:
ook—free and post free.—B.I.E.T. (Dept.
388A), 29, Wright’s Lane, London, W.8. [0017

TUITION
FULL-TH\&E courses for P.M.G. Certificates,
C.G.L.I. Telecommunications and Radar
Maintenance Certificates.—Information
College of Technology, Hull.

WIRELESS.—See the world as a radio officer
Y in the Merchant Navy: short training
genoq. low fees, scholarships, etc., available,
oarding and day students; stamp for pros&(]ec-
tus.—Wireless College, Colwyn Bay. {0018
LI, examinations easier to s by I.C.S.
home-study methods, A.M.Brit.I.R.E.. C.
& G. Telecoms, P.M.G. Cert. in Wireless,
Telegraphy, Radio and TV Servicing, etc.—
Write for free prospectus: International Corres-
pondence Schools, 71, Kingsway (Dept. 442A),
London, 2. (0033
EARN-AS-YOU-BUILD course in basic radio,
electronic and electrical theory with prac-
tical training building a 4-valve TRF and 5-
valve sugerhct radio receiver; signal generator
and high-quality multi-tester; write for free
book.—International Correspondence Schools,
71, Kingsway (Dept. 442), London. W.C.2.
M.I.Mech.E., A.M.Brit.l1.R.E, City &
Guilds, G.C.E., etc., bring high pay and
security: ‘“No Pass—No Fee” terms; over 95%
successes.—For details of exams and courses
in all branches of engineering, building, elec-
tronics, etc., write for 148-page Handbook—
ree.—B.L.E. T, (Dept. 387B), 29, Wright's Lane,
London, W.8. [0118
T/V and Radio.—A.M.Brit.1.R.E., City and
Guilds, R.T.E.B., Cert., etc., on ’* No Pass
—No_ Fee” terms; over 95% successes.—For
details of exams and home training courses
(Including practical apparatus) in all branches
of radio, T/V and electronics, write for 148-
page Handbook—free.—B.I.E.T. (Dept. 3971\?,
29, Wright’s Lane, London, W.8. [o116
UTOMATION. Authoritatiye courses are
now available i  Digital’ and  Analogue
Computer ‘Technology, Applied Electronics,
Data Processing and Instrumentation up to
professional level by home study. Individual
enrolment or industrial group scheme enrol-
ments accepted. Syllabuses and prosgectus
sent on request. Write (Dept. S.E.11), E.M.IL
Institutes School of Electronics, Collefe
House, Kensington. London, W.8. [o1ia
NCORPORATED Practical Radio Engineers
home study courses of radio and TV en-
gineering are recognised by the trade as out-
standing and authoritative; moderate fees to
a limited number of students only; syllabus of
instructional text is free, the Practical Radio
Engineer, journal, sample only 2/-; 6, align-
ment peaks for superhets, 5/9; membership
and entry conditions booklet 1/-, all post free,
from the Secretary, I.P.R.E., 20, Fairfield
Rd., London, N.8, {0088

BOOKS. INSTRUCTIONS, ETC.
OSCILLOSCOPE Book, 5/4; Television Faults,
5/4.—Fuller, 72, Leeds Rd., Shipley, York-
shire. (8478
'HE Radio Amateur’s Handbook (39th edition/
1959), standard manual of amateur radio
communication from the American Radio Relay
League, now available at 32/- post free from.—
Bailey Bros. & Swinfen, Ltd.,.West Central St.,
London, W.C.1. (8437

from
(0111

PRECISION MAGNETIC RECORDERS

for

RESEARCH

STUDIOS - INDUSTRY -
LEEVERS - RICH EQUIPMENT LTD.

£USton 1451

76B Hampsread Rd . London, N.W.I.

75% REDUCTION

RECTIFIER SUPPLY UNIT

S.I.C.

RECTIFIER

Specification: A.C. input 100/260 volts 45/65 cycles.
D.C. OUTPUT — VARIABLE UP T0 20 AMPS AND

0. G
EERING CONCERNS, RESEARCH LABORATORIES,
SCHOOLS, ete., as HEAVY DUTY L.T. SUPPLY UNITS.
Also as BATTERY CHARGERS FOR MULTIPLES
OF 6/12/24 V. Batterics. FUSED AND SWITCHED
ALL CIRCUITS, OUTPUT METERED FOR
20 max. In grey metal cabinet 16 x 24 x 32in.
high, (TAese units are more than 50% wunder-rated by
manufacturers at 10 amps for TROPICAL USE, but
we guarantes them for 20 AMPS IN TEMPERATE

CLIMATES) £22-1°-°

ALL THIS FOR A
Ex Warehouse,

NOMINAL
{includes circ. diags, and instructions which will be
loaned separately for 10/- deponir).

VARIAC TRANSFORMERS

Brand New

\-.
OUTPUT (2KVA) Completely
270 Volts. 9 Amps.
INPUT 230 Volts, 50/60~
A SHROUDED FULLY VARIABLE
TRANSFORMER FOR BENCH OR
PANEL MOUNTING.

SIZE:—APPROXIMATELY 8+ CUBE.
WE<I:G HT:—AP{;RO&(lMA{;’ELY 30 LB.
PRICE :—RIDICULOUS—ONLY,
+ 12/6d. CARRIAGE. £1 5'0'0

SUPPLIED NEW AND BOXED

RELAYS MINIATURE SEALED
SIEMENS’ TYPE
High Speed Single change-ove|
HI6A,2.20 + 2.20 GE

Variable 0 to

ROTARY TRANSFORMERS

27/6

P.&P.3/6
Qutput:

Made by
DELCO

Input: dual voltage 12 or 24 v.
265v. 120 mA., 500 v. 26 mA.

o= SEE OTHER COLUMN
HATTER & DAVIS (RELAYS) LTD.

2 IRONGATE WHARF RD., PRAED ST,,
LONDON, W.2, PAD. 2231/2/3
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FERROGRAPH RECORDERS

Tandberg Stereo, Harting, etc.
Personal Recordings,
Tape to Tape/Disc Service

GRIFFITHS  HANSEN (Recordings) LTD.

24'25 Foley Street, w.l

———— M USeUm 277 | c————

London,

MAGNETIC RECORDING HEADS
Please note . . . We SPECIALISE in the manufacture
of magnetic recording heads of all types.

“The key components in a Tape Recorder are the
Heads. . . . They can make or mar the result that
you get. Hence many leadmg manufacturers in this
and other countries are coming to us for these com-
ponents. They have found that our prices are reason-
able and that the quality Is excellent . . . tn fact they
have found out that it pays to go to the specialist,

P, A, MARRIOTT & CO.

SUNLEIGH WORKS, SUNLEIGH RD., ALPERTON
WEMBLEY, MIDDX, m 7493

Bring ! TUNIMIXER
pto!gssmna Mixing units
quality for the
within

discerning

JOUScOpe tape recorder
ik owner.
UNIMIXER. 2 ¥

It can be used vmh every nucrovnone supphed with
current tape 3i d, dup-

licated inputa for low or high impedance. Price £9/9/-.
From Hi-Fi stockists or from the manufacturers:
SOUND NEWS PRODUCTIONS
10 Clifford 8t., New Bond St., London, W.1. REG 2745

Instrumentation at its best . . .

A -
STE

sl

SIFAM ELECTRICAL INSTRUMENT Co. LTD

LEIGH COURT - TORQUAY = Telephone 4547/8

“TANNOY~

SOUND EQUIPMENT

Tells you what’s going on clearly

WEST NORWOOD - S.£27
Telephone: GIPsy Hili 111 (7 linew)

casco
INTER-COM &
SOUND Gavsoss

BRIGHTON TERRACE. LONDON.S.W9.
*Phone: BRIxton 4961

EASCO ELECTRICAL
(HOLDINGS) LTD.

TRANSFORMERS
REWOUND OR BUILT

to specification up to 10 000VA. Singly or
quantities. Two years’ guarantee, early deliv-
ery. C.R.T. isolating transformers in stock.

NOTTINGHAM TRANSFORMER SERVICE
179 Wollaton Street, Nottingham

DIAL 999
Avoid having to do this by fitting the British-made
Keepguard Model 83 Burgiar Alarm System
Full protection for u nder £5. Suits small or large
buildings - low operating costs - operates from
D.C. or A.C. supply - bell or visual alarm -
thousands in constant use all over the world -
send to the manufacturers for illustrated leaflet -
K. E. P. PRODUCTS
(ELECTRONICS DIVISION)
Ashmead Works, Ashmead Road, London, 8.E.8

ELECTRONIC COMPONENTS DIS-
TRIBUTORS FOR OVER 25 YEARS

BLANK CHASSIS

Precision made in our own works from commercial
quality half-hard Aluminiom of 16 a.w.g. (1/16in.)
thickness, these chassis go all over the world (and
off it—in rocketa!).
Same day service for ANY SIZE, to nearest 1/16in.
and up to 17in., of straightforward two, three or four-
slded chassis. Specla.ls dealt with promptly
SOLDERED CORNERS
Whlle these chassis, owlng to their thickness, hardness
and efficlent folding, will carry eomponents of con-
siderable weight and normally require no corner
strengthening, we can do this by a special soldering
technique at gd. extra for each corner.

GE
}inh 4ln. or }n, flanges (Inside or outside) Gd. extra for
each ben
PRICE GUIDE (normal chassis only)

Work out total area of material required, including
waste, and refer to table below:

48.q.in.  4/-|176 sq. ln. 8/=1304 sq. iIn.  12/-
80 sq. in.  5/-[208 sq.in. 9/-1336eq.in. 13/-

112 8. in.  B/-|240 sq. in. 10/-1368 sq. in. 14/~
114 sq. in. 7i-1272 8q. in. 11/-|and pro rata.
Post 1/3 Post 1/6 Post 1/9.

Discount for quantitles. Trade enquiries invited.
Spray finish arranged for quantities of 25 or over.
PANE

The same materlal can be supplied for panels, screens,
ete. Any size up to 3it at 4/@ sq. ft. (sq. Ins. x #).
Post, up to 72 sa. in. 9d., 108 eq. in. 1/3, 144 sq. in.
1/6, 432 sq. In. 1/9, 576 sq. in. 2/~.

Close Tolerance Wax—protectad Silver Mica

ACITORS
Values stocked (pF) e
2 47 75 130 180 270 370 515 635 815 3000
10 25 50 80 135 200 280 386 533 670 820 3300
11 27 56 82 140 220 300 400 540 680 1000 3500
13 28 60 100 145 225 316 410 556 703 1500 4000
15 30 65 110 150 230 330 450 560 710 2000 4700
18 33 68 120 160 245 340 470 600 750 2200 5000
20 40 70 125 175 250 35
Tol. up to 33pF, 1 pF, over 33pF. 1
PRICES: 5-300 pF., 9d.; 316-820 pP.. 10id., 1,000-
2,500 pF., 1/3; 3,000-5,000 pF., 1/6.
Specml ited number only), 0.1 mfd, 1%, 12/-.
*HIGH STAB]LITY RESISTORS. “T.8.L.* }-wn,t
109% tol., 5-year guarantee, Full "preferred value
range, 120 to lOMn. 6d. each. Pairs matched
within 2%, 3/-
'SURPL 8 BTOCKS. v’trlouu makes:—5% 2% 1Y%
1 7id. 10d. 1/
d, 1/~ 1/

1034, 1/3 1/
guaranteed TRANSFORMER!
AND CHOKES. Individually tested. Fully shrouded.
Used by leading laboratories. 66 types in stock.

&
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The highly successful

COOPER-SMITH HI-FI
AMPLIF' ERS(See p. 118, Dec. issue)

MODEL B.P.I
A better 10-watt outfit at lower cost.
Main Amplifier Kit 12 gns. Built £14.17.0
Control Unit Kit £8.3.0. Built £11.3.0
THE ‘PRODIGY’

For the smaller room or bank balance.
Kit £13.7.6 complete. Built 16 gns.

Full stage-by-stage constructional details,
with price lists, etc., for either amplifier
2/8 post free.

MANSBRIDGE CAPACITORS.

200 v. D.0. wkg.

Bultable for crossover unlts ebc. 5 mF., 4d, each;
1 mF., 6d, each; 4 mF,, 9d.
MINIATURE MAINS TRANSFORMER Pri. 0-200-

202-240 v, Secs. 260 v. 40 mA., 6.3 v. 1.5 amp. Stack
slze 23 x 1% x 13}in., 10/6.
GENERAL PURPOSE LOW VOLTAGE TRANS-
FORMERS. Mains input 200-230-250 V. Outputs
3,4,5,8,8,9, 10,12, 15, 18, 24 and 30.V. at 2 A. 22/6.
l;?A MOU'Ii%I}]D VALVE HOLDERS, with 2in. screen,
FILAMENT TRANSFORMERS. 63 V. 3 A 10/-.
;?UDSPEAKIER FABRIC. Brown with gold thread,
6
POWER TRANSFORMERS. 300-0-300 V. 100 mA.
6.3V.at3.5.4, 5 V.at 2 A, Mains Input 200-230, 240 V.

2716.

20 WATT AUTO TRANSFORMERS.
210-230-240 v, 8/8.

DARK MAROON SPEAKER GRILLES.
plastie, 74 x 43in., 1/6 e:

BELLING-LEE = La30 PROTECTIVE - SWITCHES ,
-3 amp., 1/3.

Please add approx. cost of postage. °Lists available.

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD, LONDON, W.2
Telephone Paddington 5891/7595

105-115-120-
Moulded

- ROTARY CONVERTORS. 24 v. D.C.mput, 230 v. A.C.

ROTARY COXVERTORS. 24 v. D.C. mput, 50 v.
A_.C. output, 200 watts, in steel case, battery and output
leads, switched and fused, spare- 'tuses and brushes.
75/-. P.P.7/6.

AUTO TRANSFORMER tfor same, tapped 6 steps,
50/250 v. 32/6. P.P 5/6.

ROTARY CONVERTORS. 24 v. D.C. input, 230 v. A.C.
output, 135 watts, in beautiful wood case with 3-pin
output. Flush socket made by Lancashire-Crypto.
Absoiutely brand new. £7/15/-. .P.P. 5/-.

output, 125 watts. Brand new. £4/17/8. P.P. 7/6.

NIFE ALKALINE BATTERIES. 25 AH. 1.2 v. per

cell, Q/= each. Any voltage can be built up, 5-6 v., etc.

P.P. 1/8.

BATTERY CHARGERS. 230 v. 1 dph. input, output

22 v. 10 amps., with meter, fine and coarse. Controls

for charging 6, 12 or 24 voits. Fully fused with switeh.
£8/10/-, carriage and g £1. Also 230 v. 1 ph.

input, output 28 amps. at ‘24 v. D.C.  £12/10/0,

carriage £1.

HAND MICROPHONE MOVING OOIL No. 13, 2}" Dia-

meter with press thumb switch, brand new, 12/8 P.P.

1/6. Inserts for same 4/8 P.P. 6d.

MOVING COIL HEADSET, No. 9, with Tannoy

Microphone, brand new, 12/8. P.P. 2/6.

TANNOY MICROPHONE. Brand new. 7/8. P.P.1}-.

TELEPHONE Inserts balanced armature No. 6.

2/6. P.P.6d.

ROTARY TRANSFORMERS. 6 v. D.O. input, 265 v,

D.C. output, 175 mA. T 57, made by Hoover's.

Absolutely brand new, 17/6. P.P.1/6.

AMPLIFIER PAT 8092, 24 v. D.C. 3-25L6GT valves,

Hoover Dynamotor, A.C. Motor Generator and a host

of other components. 35/-. Post 2/6.

WIRELESS SET 31, Walkie-Talkle, 40-48 Mc/s, with

power supply and L.F. amplifier. Brand new. £10.

Also battery models (used). £3. New outside cases

for game. 10/ each.

CONDENSERS. * Pyranol “ oil filled 10uF, 2,000 v.

D.C. (part of TX ET4336). 22/8 sach. P.P. 2/6.

(Bpecial price for quantities.)

AERIAL VARIOMETERS for 19 Set Mk IL, New

13/6. P.P.1/6.

ANTENNA UURRENT INDICATORS. New 2in. Flush

American. 8/6. Post 6d.

CONTROL UNIT (American). Aluminium case 12in. X

63n,x8ln, Hinyed Hd with 23in. Flush 1 mA.

Meter. 5 Micro and 2 Toggle switches, 4 1uF 800 v.

D.C. Aerovox condensers 2.4 Pole relays and other

components. 22/6. P.P, 2/6.

CONTROL BOX (American), Fitted 2in. 1 mA. meter,

2 Toggle switches and other components. Only 12/6.

Post 1/-.

HEADPHONES. Ericson High Resistance 4,000 ohms.

New. 15/6. P.P.1/-

HEAD AND BREAST SETS.

with breast set Microphone.

10/6. P P.1/-, Headphonesseparate. '7/@. Miero-

phone. 2/6. P.P. on both 9d. Al new.

FM TUNER. Miniature [F Strip 9.72 Mc/s 6 valves.

8 EF91, 2 EF92, 1 EB91. Conversion Hetails * P.W."

May, 1957. Asnew. 35/-. P.P. 3,

SPEAKERS. P.M. 6in.,, brand new,

P.P. 1/-

CROSS POINT METERS, with 2 100 Microamp move-

ments. Brand new. 10/6. P.P.2/-,

TERMS. C.W.0. or approved monthly account.

A. J. THOMPSON

« EILING LODGE,”
CODICOTE, HERTS.

Telephone: CODICOTE 242.

DLR 5 Headphones
Complete in wood case.

round. 10/6.

R —
DAMAGED METER?

Have it repaired by Glasers
Reduce overheads by having your damaged
Electrical Measuring Instruments repaired
by L. Gla.ser & Co. Ltd.

> We specialise in the
repair of all types and
makes of Voltmeters,
Ammeters, Microamme-
ters, Multirange Test
Meters, Electrical Ther-
mometers. Recording
Instruments, ete.
As contractors to various
Governmment Departments, we are the leading
Electrical Instrument Repairers in the Industry.
For prompt estimate and speedy delivery send
defective instrument by registered post, or write to
Dept. WW.
L. GLASER & CO. LTD.
96-100, Aldersgate Street, London, E.C1

Tel.: Monarch 6822

e —— |
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outstanding hooks on television

Television Explained 6th Ed.

By W. E. Miller, M.A. (CANTAB), M.BRIT.LR.E.
Revised by E. 4. W. Spreadbury, M.BRIT.I.R.E.
A step-by-step survey in non-technical
language of modern television receivers and
aerial systems for multi-channel reception.

12s. 6d. net, by post 13s.5d. 184 pp. Hlustrated.

Television Receiving Equipment 4th Ed.

By W. T. Cocking, M.1.E.E.

Deals comprehensively with television receiv-
ing equipment and gives many practical
details and design data. The circuits are
split into a number of sections and a separate

chapter is devoted to each.

30s. net, by post 3/s.9d. 452 pp. lllustrated.

from leading booksellers

Published for « Wireless World> by
ILIFFE AND SONS LTD. - DORSET HOUSE

Correcting Television Picture Faults

By John Cura and Leonard Stanley.

Uses about 150 pictures of actual faults appear-
ing on the screen and explains what action can
be taken to remedy them. Written primarily in
everyday language for the ordinary viewer.

3s. 6d. net, by post 4s. 79 pp. Hlustrated.

Improve Your Television Reception
By John Cura and Leonard Stanley.

Gives in readily understood language a clear
explanation of the functions of the various
controls on a television set and precise
instructions on how to use them. Uses
over 100 Tele-Snaps to illustrate the text.

5s. net, by post 5s.6d. 112 pp. [lustrated.

STAMFORD STREET LONDON S.E.l

® 00 o

PLEASE

—CLASSIFIED ADVERTISEMENTS ——

Use this Form for your Sales and Wantis

To “Wireless World'' Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.|
INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

RATE: 7/- for TWO .LINES. 3/6 every Addmonal
Line. Average six words per line.

Name and address to be Included in charge if used
in advertisement.

Box No. Allow two words, plus /-,

Cheques, etc., payable to lliffe & Sons Ltd., and
crossed ‘' & Co.

Press Day, Wednesday April 29th for June 1959 issue.

REMITTANCE VALUE.......... ENCLOSED

Please write in block letters with ball pen or pencil.

NUMBER OF INSERTIONS ., ..., 55006300
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More seals
than ever!

We are continually extending our range of
standard metal-to-glass seals as more and more
‘equipment designers realise their advantages. You
will find these Ediswan seals in such devices as:
indicating instruments, gyros, vibrators, transistors,
crystal'é, relays, transformers and vacuum systems.
Increasing use is being made of them in the
nuclear energy and guided weapon fields.

These metal-to-glass seals have excellent electrical
and mechanical properties with the added advantage
of being available in a wide variety of standard
designs which can be supplied promptly and

fitted easily—usually by soft soldering.

Our present range of seals embodies the latest
techniques and will almost certainly include types
suitable for your needs. If your product calls

for something out of the ordinary, let us know;
we are always ready to develop new seals to

meet special requirements where necessary.
Publication R.1843 will give you full

information about our standard range;

you are welcome to a copy.

Heard
about our

TRANSISTOR
HEADERS?

WIRELESS WORLD
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Thanks to recent big advances in our metal-to-glass
sealing techniques, increased production capacity
and highly developed systems of quality control, we
can now supply first quality transistor headers at
competitive prices. We are already supplying many
well-known transistor manufacturers. If you are
interested in cutting your transistor manufacturing
costs, ask us to quote for the type of headers you are
using and send you samples.

EDISWAN

SIEMENS EDISON SWAN LIMITED
An A.E.I. Company.
155 Charing Cross Road, London, W.C 2. Tel: GERrard 8660.

CRC 16/8
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Up to 10 times longer hit life

Ersin Multicore Savbit Type 1 Alloy incorporates a
small percentage of copper, thus preventing absorption
of copper from the soldering iron bit and extending the
life of copper bits up to 10 times.

Savbit does not reduce soldering speed; in fact, by
keeping the soldering iron bits in good condition it
It has been
tested and proved on many production lines. Write for

actually increases soldering efficiency.

further information to the Multicore Service Department.

Ersin Multicore Savbit Alloy is used by
Bush Radio Ltd., in the manufacture of
their new push button relevision receivers.

May, 1959
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A The left hand bit was used with Savbit
alloy and has made 10,000 joints. The
centre bit was used for 1,000 joints and
the bit on the right for 7,500 joints, each
with a standard tinllead alloy.

SAVBIT FOR FACTORIES

Ersin Muiticore Savbit
Type 1 alloy containing §
Cores of non-corrosive
flux is supplied to factories
at bulk priceson 7 1b. reels.
16 and 18 s.w.g. are the
diameters most suitable
for the majority of solder-
ing processes. Supplies
are also available on 1 lb.
reels.

SAVBIT FOR THE
SMALL USER

The Size 1 Carton contains
approximately s3 ft. of 18
s.w.g. SAVBIT. It is also
supplied in 14 s.w.g. and 16
s.w.g. Obtainable from radio
and_electrical stores. Ersin
Multicore 5-Core Solder is
also supplied in 4 specifica-
tions of Standard Tin/Lead
alloys.

Price 5/- each (subject).

SAVBIT FOR THE

SERVICE ENGINEER
Approx. 170 ft. of 18
s.w.g. SAVBIT is sup-
plied on a 1 lb. reel
packedina carton. Price
15/~ each (subject).

" SPECIAL HIGH AND LOW

MELTING POINT SOLDERS
Comsol (Melting point 296°C)
P.T. (Melting point 232°C)
L.M.P. (Melting point 179°C)
T.L.C. (Melting point 145°C)

STANDARD TIN/LEAD ALLOYS

Ersin Multicore 5-core Solder is
available in the following standard
alloys:

60/40, 50/50, 45/55, 40/60, 30/70,
and 20/80 and in 9 gauges on 7 Ib.
and 1 Ib. reels.

HOME GONSTRUCTOR'S
2/6 PACK

Now available containing
alternative specifications:
19 ft. of 18 s.w.g. 60/40
alloy or, for soldering
printed circuits, 40 ft. of
225.w.8. 60/40 alloy. Both
wound on Reels. 2/6 each
(subject).

Bib WIRE STRIPPER AND
CUTTER

This 3 in 1 tool strips
insulation without nick-
ing the wire, cuts wire
cleanly and splits plastic
extruded twin flex. Ad-
justable to most wire
thicknesses.

3/6 each (subject).

Bib REGORDING TAPE
SPLICER

Recording enthusiasts can effect con-
siderable tape economies with this
splicer. It makes the accurate
jointing of tape so simple
and quick that every
scrap can
be used.
18/6 each Uk
(subject). ™

A free copy of an interesting
article “How to Edit Tape
Recordings” will be sent you
if you will kindly send us a
stamped addressed envelope.

MULTICORE SOLDERS LIMITED,

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)




