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good reasons for using

POLYPOLE CABLE COUPLERS!

Moulding techniques ensure a tough, permanent,
moisture-resistant assembly which virtually eliminates
the possibility of conductor breakages at the coupler.

Designed for the outdoor
connection of Specialized
Remote Control Units,
Centimetre Radio Links,
Ground Radar, Television
Camera and Industrial
Electronic Equipment.

Screwed lock rings provide forced engagement and
withdrawal. The overall metal housing is replaceable
if damaged.

The cable itself is designed with a symmetrical cross
. section to provide the greatest reliability during
handling.

The conductors are embedded in the moulding in the
same geometric formation as in the cable so that each
contributes to the strength of the connection.

Both panel mounting and cable couplers can be
supplied with insulated tails and cable lengths re-

Full details of our standard spectively cut to meet individual requirements.

range of Polypole
Couplers and Cables are

available on request. @
r 21

'

BICC are always glad ¢

to advise on the use of Polypole
Couplers and Cable to meet BRITISH INSULATED CALLENDER’S CABLES LIMITED
customers’ special requirements. 2| BLOOMSBURY STREET, LONDON, W.C.I
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A service

for all who
need complete
data on Mullard
valves, tubes

and semiconductor devices

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

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

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

Mullarxd

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

APRIL, 1957

VOLUMES | and 1A

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

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

VOLUME 2

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

VOLUME 3

Data on Power Valves for Transmitting
and Industrial Equipment.

Power Rectifiers. Large Thyratrons.
Microwave Devices.

For full details of this service, including subscription
Za;:es and application form, write to the address
elow.



EDITORIAL COMMENT

TRUER THAN THE TRUTH

As is shown in the article “ Seeing and Hearing  in this issue, the mere
avoidance of distortion, hitherto one of the main objects of the com-
munications engineer, is by no means the end of the story. As Dr.
Colin Cherry, the author, points out, the classical and mechanistic
approach to the problem often ignores the real purpose of a communi-
cation system, which is to transmit information from person to person.
Human beings cannot be modified to fit them into a communications
chain; obviously the alternative is to modify the characteristics of the
chain to suit their psychological needs.

The idea that art (which may be crudely defined as faking) can
improve on nature (represented by fidelity of the transmitted signal)
is not new. Long before the days of “hi-fi” Rudolf Pfenniger
produced “caricature” sound effects which certainly succeeded in
evoking the desired reactions in the listener’s mind much more effec-
tively than the most perfectly reproduced natural sounds. A good
caricature is often truer than the truth. Corresponding improvements
are possible in the visual transmission of information. For example,
F. H. Brittain recently showed at an L.E.E. discussion meeting that a
desired piece of information could be much more efficiently conveyed
by a sketch in a few bold lines than by a highly detailed photograph.
The sketch could have been transmitted recognizably by the Baird
30-line television system with a bandwidth of a few kc/s; the photo-
graph, with all its redundant information, would need many Mc/s.

ELECTRONICS UP TO DATE

Ordinary English words sometimes change their meanings drastically,
but usually such changes take many years—even centuries. The tech-
nical terms with which Wireless World and its readers are concerned
may change much more rapidly. It now seems that the meaning of
the word “electronics ™ is undergoing one of those quick changes.

A year or two ago, everything was simple enough. Among the less
pedantic practitioners of the art, electronics was defined roughly as
“radio-like techniques and devices, especially valves, applied to non-
communication purposes.” In more academic circles the accepted
definition was the one originally put forward by the American Insti-
tute of Electrical Engineers and recently given world-wide currency in
revised form in the 1956 International Electrotechnical Vocabulary :
“That branch of science and technology which deals with the conduc-
tion of electricity in a vacuum, a gas and in semi-conductors, and with
the utilization of devices based on these phenomena.” According to
that definition radio technology should rationally have been regarded as
merely a branch of electronics, but there was a widespread conspiracy
—or tacit understanding—to keep the two apart.

The sharp distinction commonly drawn between “radio” and
“electronics,” irrational though it was, may have served a useful pur-
pose in the days when electronic devices for non-communication pur-
poses were novelties. Now, most components and many techniques
are freely interchangeable between the communications and non-com-
munication branches of electronics; many of the practitioners are
equally at home in either.
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Transistors in Television

POINTERS AT THE TELEVISION SOCIETY’'S EXHIBITION

T HE ultimate aim of a transistorized television set
does not seem quite so remote, now that radio-
frequency and power transistors are coming on to
the market—though it will be some time before the
necessary types for amplification at v.h.f. become
available. Some evidence of progress in this direc-
tion was to be seen at the recent Television Society’s
exhibition held in London. G.E.C.,, for example,
were showing an experimental television receiver in
which both the line and frame timebase oscillators
were transistorized and also the respective sync
separators. Moreover, a power transistor was used
for the frame output stage. ‘

Fig. 1 shows the transistorized part of the circuit.
V1 is the line sync separator and V2 the frame sync
separator and clipper, both of these transistors being
experimental p-n-p types. The line timebase, V3,
is an n-p-n transistor arranged in a blocking oscilla-~
tor circuit. It gives a positive-going sawtooth wave-
form of about 45V peak-to-peak which is used to
drive the thermionic-valve line output stage. The

frame timebase, V4, is also a blocking oscillator cir-.

cuit, and it drives the frame output stage V6 through
a buffer amplifier V5—all these transistors being
experimental p-n-p types. With a supply tension
of 30V, the total consumption of the transistorized
section is approximately 160 mA.

Although no transistors are available in this
country for amplification at v.h.f., at least some
appear to be working satisfactorily as oscillators at
these frequencies—as was evident from two pieces
of experimental test gear at the Show. The Ferguson
transistorized pattern generator illustrated in Fig. 2

" fifth generates the modulated r.f. signal.

gives either a plain video signal (of 7V peak-to-peak
maximum) or a video-modulated r.f. carrier (of
S0mV r.m.s.) at a frequency of 56.75 Mc/s (Channel
3). The r.f. carrier is produced in a section contain-
ing two transistors with alpha cut-off frequencies of
at least 30 Mc/s, and is crystal-controlled to maintain
frequency stability. The remaining 39 transistors
are divided between 21 types with an fo of 500ke/s
and 18 types with an fge of 5Mc/s. The actual
pattern produced by the generator is a black-on-
white graticule, plus the normal synchronizing wave-
form. It has a fixed number of horizontal bars,
while the number of vertical bars can be varied.

As can be seen from Fig. 2 the construction takes
full advantage of the smallness of the transistors by
using a number of printed circuit panels, which can
be removed individually for servicing. The first
panel carries a master video oscillator and mains
locking circuit, the second a frequency divider chain,
the third the sync waveform generators, while the
fourth produces the complete video signal and the
Power is
supplied by 13.5-V dry batteries and the total con-
sumption is only 650mW. The weight of the
instrument, including batteries, is 4% lb.

The other transistorized test instrument on show
was a wobbulator, giving an r.f. output of 0.1V in
the television i.f. range of 31-41 Mc/s. Developed
by ‘Philco, it uses the well-known surface-barrier
transistor for the r.f. oscillator (actually a Hartley
circuit). The frequency of the oscillator is swept
through the required range by a triangular waveform,
which varies the permeability of a ferrite rod core
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Transistorized section of televison receiver shown by G.E.C.

Note the use of an n-p-n transistor for V3
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WORLD OF
WIRELESS

Components Progress

A SIX-FOLD increase in the production of com-
ponents during the past ten years is recorded in the
24th annual report of the Radio and Electronic
Component Manufacturers’ Federation. During the
same period the volume of exports has increased
over seven times and the value considerably more.
The demand for components by the domestic
receiver industry, which at one time during the
period absorbed about 60%, has gradually decreased.
It now takes only 409% of the output.

Although, as will be seen from the table, the
domestic receiver field still absorbs more components
than any other section of the industry, the value of
those used in capital equipment is higher.

VYalue (EM) | Quantity (M)
Domestic receivers ... 215 600
Capital equipment ... 25.0 450
Direct exports - 16.0 275
Sound reproducing gear 6.0 100
Retail sales ... 10.5 75
Other . 2.0 }
8i.0 1,500 |

The 1956/57 report, which opens with a lengthy
review of the country’s industrial position in general
and the radio industry in particular, provides a very
full survey of trends—both technical and economic
—in the components industry.

The Federation, which has so successfully organ-
ized its own exhibition during the past years, stresses
that the question of exhibition policy is one for the
whole industry-—*“there is no exhibition at present
which is representative of the industry as a whole.”
Although during the current year there will be at
least ten shows representing various interests in
the radio and electronics field *“ not one major exhi-
bition, can justifiably be regarded as demonstrating
the full magnitude, or as upholding the true prestige,
of the industry.”

- Oscillator Radiation Limits

AN improved method of measuring oscillator radia-
tion from television and v.h.f. sound receivers,
evolved by the International Electrotechnical Com-
mission, has been adopted by B.R.E.M.A. in place
of’ the method put forward in 1954. At the same
time the permissible limits of radiation in micro-
volts/metre have been reviewed and new recom-
mendations have been made for frequencies between
30 and 250 Mc/s. )

The total free-space radiation is measured at 3
metres by a comparatively simple procedure, using
apparatus which can, for example, be set up on a
flat roof. The method and the limits (which are also
applicable to radiation at i.f. harmonic frequencies)
will probably be incorporated in a revised version of
BS905 due out later this year. Meanwhile, details
can be obtained from B.R.E.M.A. at 59, Russell
Square, London, W.C.1.
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Industrial and News

Servicing Technicians’ Association ?

WHEN the Radio Trades Examination Board was
formed in 1942 the stated aim was “the promotion
of a high standard of skill‘and efficiency in the tech-
nique and work of persons employed or otherwise
engaged as radio mechanics, technicians and trades-

" men in the radio and allied trades.” Having estab-

lished a sound basis for the certification of
technicians and craftsmen in the domestic sound
and television field, the Board has considered the
desirability of extending its work into “the growing
field of electronic application.”

Suggestions have been made that the Board, which
comprises representatives of the R.I.C., Brit.I.R.E,
R.T.R.A, and Scottish Radio Retailers’ Associa-
tion, might encourage the formation of an associa-
tion to provide, if required, the means of introducing
candidates to prospective employers and to arrange
meetings to enable successful candidates to keep
abreast of new techniques in servicing and main-
tenance. The possibilities are, in fact, being
examined.

International Recording Contest

TWO entries from England won awards in the
recent Fifth International Recording Contest for the
best amateur sound recording judged in Paris.
G. Holmes Tolley, of Evesham, Worcs., won the
first prize of 250 Swiss francs (presented by Radio
Basle, Switzerland) in the Actuality Category with
his recording of a Rumanian Folk Dance. The
recording was made during the 1956 Annual Festival
of Dancing at Stratford-on-Avon. The equipment
used was an E.M.I. midget battery-operated tape
recorder with a Lustraphone baton-type moving-
coil microphone. The second award for a UK.
entry was in the same category and was won by
Leslie Murray.

Over 400 entries were received, of which 115
were from France, with other entries from Denmark,
Belgium, Germany, Spain, Austria, Chile, Holland
and a few from Great Britain. Until last year’s
contest no entries at all had been received from
amateur recordists in this country.

“ Trader Year Book”

CONDENSED specifications of over 250 current
commercial television receivers and all the 1956/7
sound receivers, lists of television and sound ifs,
diagrams of base connections of over 300 valves,
and directories of trade names and addresses are
among the features included in the 1957 edition of
the “Wireless and Electrical Trader Year Book.”
The value of the Year Book, which is now estab-
lished as the vade mecum of the radio engineer, tech-
nician and trader, has been considerably increased
by separating the radio matter from the electrical
information. It costs 12s 6d.
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BUSINESS NOTES

The Hartley Baird group of companies—which
includes the manufacturers of Baird and Ambassador
domestic receivers and tape recorders, Hartley Electro-
motives whose products include magnetic recorders,
Duratube & Wire, Tenaplas, and three electrical
appliance companies—has been acquired by Camp Bird,
Ltd. They already control a number of other electrical
and electronics companies, including E-V, Ltd., manu-
facturers of gramophone styli, and Hampton & Sons,
radio and electrical retailers.

20th Century Electronics, Ltd., have signed a five-
year agreement with Compagnie Générale de Télé-
graphie Sans Fil, under which the French company will
use designs and patents of 20th Century. Similar licens-
ing agreements have been signed with companies in the
Netherlands, Belgium, Germany and Switzerland, the
main interest being in multi-gun cathode-ray tubes and
gieger tubes.

_Decca Navigator Company, Ltd., has acquired the
rights for the United Kingdom and certain other
countries of the electronic self-steering device for ships—
the Arkas Automatic Pilot. :

A portable oscilloscope and recording oscillographs
(including a portable model) made by Siemens & Halske,
of Germany, are distributed in this country by W. Wyke-
ham & Co., 17-19, Cockspur Street, London, S.W.1. A
number of radio components, incfuding small tubular
tantalum electrolytic capacitors, made by the Siemens-
Halske organization, are marketed in this country by
R. H. Cole (Overseas), Ltd., 2, Caxton Street, West-
minster, London, S.W.1,

A recent order for twenty Marconi radio compasses
brings the total to over 600 which the company has
installed in Vickers Viscount aircraft. These automatic
direction finders (Type AD.7092) are generally installed
in duplicate.

_ V.HLF. radio-telephone equipment has been installed

by Marconi’s at the Wath-on-Dearne shunting yard in
the eastern region of British Railways. Each of the five

diesel engines is fitted with a 3-5-watt set, and 5-watt

lt)ransmitter/receivers are installed in the two signal
oxes.

Marconi Marine announce that they supplied or
received orders for radio equipment for 35 of the 39
trawlers built in United Kingdom yards during 1956
for British owners.

Decca airfield control radar (Type 424), which pro-
vides both talk-down facilities and airport supervision
in one unit, has been ordered by Skyways, Ltd., for
installation at Lympne Airport, Kent.

All the television equipment for the I.T.A. studios in
Glasgow and a complete three-camera television O.B.
unit are being supplied by Pye. The studio equipment
includes four cameras and arcillary control equipment,
three film scanners and twenty-one monitors.

Orders for over 40 radio-telephone transmitter-
receivers (Type AM104) have been received from the
Flintshire and Norwich County Councils by Hudson
Electronic Devices, Ltd. The AM104 is an amplitude
modulated 15-watt set.

With the opening of its new factory at Lawrence
House, Breakspear Road, Ruislip, Middlesex, the
Electronic Production Company has increased manufac-
turing capacity, its specialities being coil winding, eye-
letting, sub-assemblies and the manufacture of interfer-
ence Suppressors,

Closed-circuit television equipment, including Nera
large screen monitors (48-in by 36-in), is available on
Isure from P.AM., Ltd., Merrow Siding, Guildford,

urrey.

WIRELESS Wom, ArriL 1957

Panda Radio Company, of Castleton, Nr. Rochdale,
have opened a London showroom and office at Autavia
House, Redcliffe Gardens, Kensington, S.W.10. (Tel.:
Flaxman 0906.) G. R. Hamilton-Walker (G3LND) is
in charge.

The industrial division of Amplivox, Ltd., is being
enlarged and the company has appointed R. Steven,
B.Sc., as manager. He was formerly sales manager of
Painton & Co.

OVERSEAS TRADE

January Exports.—After breaking records in 1956
with exports worth more than £40M (a 209 increase
on the previous year), overseas sales of British radio
and electronic equipment in January were over £3.2M
—nearly 10% more than in January last year.

Poznan Fair.—At the time of going to press eight
radio and electronics firms had taken space in the
British section of the International Trade Fair being
held in Poznan, Poland, from June 9th to 23rd. They
are Acoustical Mfg., Cinema Television, Kelvin-Hughes,
Marconi’s, Pye, Redifon, Siemens-Ediswan and Solar-
tron. Other manufacturers may wish to avail themselves
of the opportunity being given by the Board of Trade
for literature to be available at the official enquiry stand.
Literature, which should be in Polish, must be sent
direct to United Kingdom Official Trade Enquiry Stand,
British Section, Trade Fair, Poznan, Poland, 1o arrive
about June 1st.

S.R.E. for India.—A combined speech reinforcement
and bi-lingual interpretation system has been installed
by Tannoy in the Upper and Lower Legislative
Chambers of the Government of Mysore, in Bangalore,
India. In all about 170 microphones and a similar
number of low-intensity speakers are installed. Head-
phones are provided for the interpretation system. A
main control panel, similar to those in the Houses of
Parliament, Westminster, is provided.’

A quarter-million pounds’ worth of radio and tele-
vision equipment—from transistors to transmitters—
was shown by Pye at the recent Leipzig Fair.

A variety of equipment, including transmitters, re-
ceivers, direction finders and frequency measuring gear,
is required for a monitoring station in Burma. Manu-
facturers interested in the enquiry can obtain a list of
equipment required from the Special Register Informa-
tion Service, B.o.T., Lacon House, Theobalds Road,
London, W.C.1. (Ref. ESB/3902/57.)

Recording Equipment.—Miles Reproducer Co., Inc,,
of 812, Broadway, New York 3, who manufacture a
portable recorder, microphores and amplifiers, are seek-
ing UK. supplies of components and accessories. A
representative will be visiting this country in a few
months, and interested firms are advised to write direct
to J. M, Kuhlik at the above address.

Frequency-modulated v.h.f. radio-telephone equip-
ment is being supplied by Automatic Telephone - &
Electric Company to the five transatlantic liners operated
by the Holland-America line, and for. installation at the
Hook of Holland. It is understood that a chain of
coastal v.h.f. stations is being planned by the Nether-
lands Government.

A complete television station for operation ir Band
III on Eastern European standards—625 lines with a
vision bandwidth of 6 Mc/s—has been ordered from
Marconi’s by the Polish broadcasting authority. The
station, which will be built at Katowice, will be
equipped with two 7.5-kW vision transmitters, two
2-kW sound transmitters and two combining units each
feeding the outputs of a vision and sound transmitter
to half the 16-stack aerial. The vision e.r.p. will be of
the order of 200kW. Studio equipment, film scanners
and test gear is also being supplied.
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Design for

THE NEW G.E.C. «88-50"

By W. IAN HEATH*,

F OR many years the KT66 valve has been regarded
by many as the hall-mark of a high-quality amplifier
whether “home made” or commercially manufac-
tured. With a total anode-plus-screen dissipation
of 28 watts, when operated with cathode bias, its
power output, in push-pull pairs, ranges from the
12 watts of the original “ Williamson > amplifier, to
32 watts when used in an “ultra-linear” output
stage.

The new KT88 is a pentode with a higher anode-
plus-screen dissipation of 40 watts, and a higher
mutual conductance of 11 mA/V. With this valve
it is therefore possible to build amplifiers having
higher power outputs suitable for public-address
equipment and high-quality sound reproduction in
general. Due to the lower anode impedance of the
new valve, its higher power output is obtained with-
out increasing the h.t. voltage requirements beyond
the limits of normally available components. For
example if plugged into a KT66 “ultra-linear ” out-
put stage giving 32 watts, a pair of the new KT88
valves will give 40 watts with a corresponding increase
in drive voltage. Thirty watts output is obtainable
with a h.t. line voltage of only 375 volts, instead of
425 volts for the KT66.

The maximum power obtainable from a pair of
KT88s with cathode bias is slightly over 50 watts
with a h.t. line voltage of 500 volts. This article
gives details of the design and construction of a
50-watt power amplifier using KT88s. A new pre-
amplifier suitable for use with this amplifier will
be described later.

30-WATT AMPLIFIER

USING KT88 OUTPUT VALVES

B.Sc.(Eng.), and G. R. WOODYVILLE?}

The two units have been designed to offer an
improved performance and range of controls com-
pared with previous designs, yet they include no
complicated networks or unusual components, and
are comparatively economical to construct. They
will reproduce from radio tuner, any magnetic (or
crystal) gramophone pickup, microphone, or direct
from a magnetic tape replay head. A rotary switch
selects the input circuit required and at the same
time adjusts the sensitivity and frequency correction
for tape or disc recordings. The pre-amplifier is
separate from the power amplifier to which it is
connected by a flexible cable; its controls are similar
in function to those on the G.E.C. “912” amplifier,
but the operation of the treble slope and “ presence ”
controls has been improved, and a rumble filter is
incorporated.

Power Amplifier.—The circuit of the power am-
plifier is shown in Fig. 1. It contains a pair of
KT88s connected in an “ ultra-linear  output stage,
a push-pull low-impedance double-triode driver
stage using a B329, and a high-gain B339 first stage
incorporating phase splitting. Overall feedback of
—22dB is used, and the input sensitivity is about
0.5V r.m.s. to give full output power. The 500-volt
h.t. supply is provided by a U52, and the electrolytic
smoothing condensers are protected by the use of
a thermistor against excessive voltage during the
warming-up period.

The “ultra-linear ” connection for output tetrodes

* Research Laboratories of the General Electric Co., Ltd.
1 The M.O. Valve Co., Ltd.
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Complete circuit diagram of main amplifier.
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frequency instability (“motor-boating”) when a
pre-amplifier is connected to the same h.t. power
supply. The effect is reduced if the several phase
shifts are arranged to occur at differing frequencies,
for example in the circuit of Fig. 1, large coupling
capacitors are used so that phase shift due to them
will occur at frequencies lower than that due to the
output transformer.

Complete or nearly complete avoidance of a low-
frequency peak can best be obtained by reducing
the gain of the amplifier before feedback is applied
at the frequency at which the peak is expected,
without introducing additional phase shift at this
frequency. If a flat frequency response is required
down to this frequency, then the reduction in gain

should approximately equal the feedback to be

applied. This is achieved by inserting a small coup-
ling condenser shunted by a high resistor, so that
with the following grid leak the gain is reduced as
the signal frequency is lowered until at the very
low frequencies where a peak is expected the gain
is reduced by a substantially resistive potential
divider with very little phase shift. For a 20dB
(10:1) gain reduction the shunt resistance should be
ten times the grid leak. The capacitor should be
sufficiently small to have an impedance at the very
low frequencies equal to or higher than the shunt
resistance. |

As the “ 88-50” amplifier is push-pull throughout
such a circuit has to be incorporated on each side,
and on one side, in Fig. 1, this consists of C; shunted
by R,, and followed by grid leak R,, with G,
R,, and R, on the other. The valves chosen will
give low-frequency stability with any output trans-
former capable of delivering the full power output
down to 40 ¢/s. An advantage of the inclusion of
this type of stabilizing circuit is that there is no ten-
dency for the amplifier to “motor-boat” when the
pre-amplifier is connected to the same h.t. line.
The smoothing used in the pre-amplifier supply is
therefore cconomically chosen solely to give suffi-
cient ripple reduction.

At the high frequencies peaks may be detected in
the response of most amplifiers when this is
measured up to 100kc/s or 200kc/s before feed-
back is applied. These peaks are due to resonances
in the output transformer, the most important of
which is the series resonance of the primary leak-
age inductance with the primary winding capaci-
tance. This is commonly the cause of the “first™
peak, i.e., of lowest frequency. The response usu-
ally shows a general downward trend, and this is
due to the total shunt capacities, including Miller
effect, across each anode load in the amplifier. When
feedback is applied the combined phase shifts due
to shunt capacities and leakage inductance cause
the peaks in the response to be exaggerated, and
often rise above the mid-frequency level.

With the output transformers used in designing
the prototype “88-50 amplifier the leakage induc-
tances between the several windings were low, as
described later, and the “first” high-frequency
peak was detected about 100 kc/s. Accordingly a
stabilizing circuit, similar in principle to that used
at the low frequencies, is incorporated. This con-
sists of a shunt capacitor connected across the anode
impedance of the first valve, with a series resistance
to limit its shunting effect to about 20 dB (10:1)
and minimize phase shift at frequencies above
S0kc/s. In Fig. 1 this circuit consists of C; with
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R,, in series, and on the other side of the amplifier
C, with R,, in series. These values are sufficient
to give stability when the amplifier is loaded capa-
citively, and to reduce “ringing™ on a square wave
input (10 kc/s repetition rate) to only about 10 per
cent overshoot on a resistive load, and even less on
an inductive load.

The use of condensers for improving stability
across any portion of the output transformer is not
recommended in presence of the above stabilizing
circuits, and was found merely to lower the resonant
frequency, which was undesirable, and in some cases
increased overshoot. The use of such condensers
depends on individual transformer design, and is not
suitable in this context. No reactances giving phase
correction are included in the feedback network itself
(R,, and R,) because the correct choice of reactance
is critically dependent on the type of load and output
transformer used. For example overshoot, or actual
instability, using a given transformer and dummy
load resistance can be greatly reduced by shunting
the feedback resistance R,, by a critically chosen
value of capacitance, but this will be found to worsen
stability on a reactive load such as a loudspeaker.
This behaviour is common to all feedback amplifiers,
and the stabilizing circuits here incorporated within
the amplifier itself give satisfactory results with a
wide variety of loads, and with the several trans-
formers used in testing the prototype.

Greater stability could be obtained with inferior
output transformers by altering the capacitances in
the stabilizing circuits so that the level frequency
response of the amplifier, before feedback is applied,
is further restricted. The level frequency response
at high and low frequencies will be restored when
negative feedback is applied, but the amount of feed-
back (difference in gain with and without feedback)
will be so reduced that the overall harmonic distortion
at high and low frequencies will be considerably
higher than at mid-frequencies. In addition the valve
preceding the stabilizing circuits handles a higher
signal voltage at high and low frequencies, and extra
distortion may occur here as well as the distortion
inherent in using a poorer output transformer.

The stabilizing circuits shown in Fig. 1 are incor-
porated in as early a stage as possible, so that only
one valve precedes them within the feedback chain.
The components’ values have been found satisfactory
for use with a typical “ minimum > transformer, but
are primarily intended for use with a transformer
of the type described below. The reduction of feed-
back at 40c/s and at 10 kc/s amounts to some 6dB
less than the —22dB feedback at mid-frequencies.

Output Transformer.—The output transformer
used for the first prototype amplifier was the type
WO866, made by R. F. Gilson, Ltd. Although
originally intended for operation with valves of lower
power output, it gives a very good account of itself
with the KT88 from 40c¢/s to 20,000c/s. Another
transformer tried with excellent results was the
Savage Type 4Nl For its extra size and cost this
would deliver the “full power” output down to a
lower frequency than the WO866.,

The requirements for an “ultra-linear” trans-

former to be used with feedback are adequate

primary inductance and low leakage inductances
between primary and secondary (as normally con-
nected), between each half primary, and between
each half primary (anode-tapping) and the associated
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valve should be insulated, and connected back to the
insulated earth point of the preceding valve, and so
to the original “star” earth tag. The earthed side
of the secondary of the output transformer should
also be returned to this tag as this is part of the
feedback circuit. An exception may be made of the
h.t. supply earth, and the heater supply centre tap
earths, which can be connected to any convenient
points in the chassis.

The mains transformer is as remote as possible
from the input to discourage hum, and its orienta-
tion should be noted. The output transformer is of
necessity nearer the input, and the “live ” anode and
screen wiring to it should be bound together and
laid carefully away from the tagboard and other
components.

Using the precautions outlined above the “strip”
layout of this amplifier gives the greatest separation
of input and output and the least potential “ teething
troubles.” i

Connecting the Feedback.—When completed and
checked, a dummy resistance load should be con-
nected, and first switched on with the feedback dis-
connected by an open circuit at R,,. If the voltages
measured across the cathode bias resistors approxi-
mate to those shown in Fig. 1 (some voltmeters will
give a lower reading) a test signal may then be con-
nected to the input of about 100mV, and a loud-
speaker tapped across the dummy load. If an audio
oscillator is not available, a gramophone pickup
having a high output, such as a crystal type, can be
connected to the input via a temporary volume
control. An extra resistance of about 47k should
be connected in series with R,;.

With the test signal audible, the feedback should
be connected, and a note made of whether the out-
put is increased or decreased. If the feedback
increases the output the connections to the output
transformer must be reversed. If the feedback

ANODE - ANODE LOAD

S T Y T S T T S|
7 8 9 10 0l 1213 14150
SECONDARY LOAD

Fig. 2. Maximum power output of KT88 output stage
delivered to load on secondary of transformer (Gilson
WO0866), at 500 cis.

FREQUENCY (c/s)
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decreases the output then the connections are correct,
and the feedback may be permanently connected
with the extra resistance removed. This method
removes the risk of oscillation and possible damage
to the output valves and transformer.

Performance.—The maximum power output of an
R-C coupled amplifier such as that described here
may be conservatively defined as the maximum
obtainable without driving the output valves to grid
current. This criterion is easily checked on a
cathode-ray oscilloscope, the onset of grid current
being observed as peak clipping, the input being
reduced just to avoid this. The measurements des-
cribed below use this method of determining
maximum power output.

Fig, 2 shows the maximum power output, measured
across various values of dummy load resistance on
the secondary of the WO866 transformer. An output
of 50 watts is obtained in the load with an equiva-
lent anode-to-anode load of 5,000 chms, which corres-
ponds with this transformer to a load resistance of
10.7 ohms. These conditions were used for sub-
sequent tests.

It should be noted that values of anode-to-anode
load below 4,000 ohms give increased distortion and
are not recommended. The WO866 transformer has
a ratio which gives a primary load of 7,000 ohms for
a 15-ohm secondary load, and satisfactory operation
can be obtained when operating into one 15-ohm
loudspeaker giving about 40 watts maximum output,
or into two 15-ohm loudspeakers connected in
parallel giving about 60 watts at somewhat greater
distortion. At frequencies above and below 500c¢/s
the impedance of a loudspeaker, or loudspeaker
assembly, is usually greater than the nominal value,
and the effective load is therefore higher.

Fig. 3 shows the frequency response at a power
output of about 1 watt into a load of 10.7 ohms. The
level response with the absence of peaks over the
whole frequency range from 10c/s to 100kc/s
indicates that the stabilizing circuits are very satis-
factory with an output transformer having the
characteristics described earlier. In consequence
the amplifier is completely free of any tendency to
parasitic oscillation under drive. The tendency for
the response to fall below 10c/s is typical of a
stabilized amplifier with feedback, and greatly assists
1f. stability when a pre-amplifier is connected to the
same h.t. supply.

Fig. 4 shows that maximum power output is
obtainable within 0.5 dB over the audio band from
30c¢/s to over 20kc/s. Below 30c¢/s this is limited
by flux saturation phenomena in the output trans-
former, rather than by peak clipping in the output
valves. At these low frequencies the power at which
saturation occurs depends on the unbalanced d.c. in
the transformer primary. This was 2mA in the
amplifier under test with unpicked valves. The
power output is maintained to well above 20kc/s

Fig. 3. Frequency response of power
amplifier measured at | watt
output.

100,000
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because of the low
leakage inductances and
lack of resonances
below 100kc/s in the
output transformer,

Fig. 4 also shows the
distortion at maximum
power, and this is less
than 0.1% of the fun-
damental for both 2nd
and 3rd harmonics
at 500c/s. The in-
creases at 100c/s and
5,000c/s are due to
the reduction of effec-
tive feedback at high
and low frequencies
because of the stabiliz-
ing circuits, but this is
a small price to pay for
the clean performance
resulting from good
stability. The harmonic
distortion was measured
up to 15ke/s, and listening tests confirmed the merit
of the results shown.

The maximum power output is obtained with an
input drive of 0.5 volts r.m.s., and the hum level is
—73 dB with the input open circuited, or better than
—90dB with the input short circuited. The feed-
back is —22dB at 500c/s with the components
shown and a 10.7-ohm secondary (24 volts output).
For use with load impedances other than this the
feedback resistance R,, (4.700 ohms) should be
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Fig. 4. Maximum available power at different frequencies, and distortion at maximum
Transformer : Gilson W0866. Load 10.7 ohms, equivalent to 5,000 ohms

altered in proportion to the resulting output voltage.

The authors wish to record their thanks to their
colleague D. M. Leakey for his considerable help and
advice during the design of this amplifier.

Useful References
“ Stabilizing Feedback Amplifiers,” Thomas Roddam,
Wireless World, March, 1951.

“UL Output Transformers,” D. M. Leakey and R. B
Gilson, Wireless World, Jan., 1956.

ITALIAN

RAPID GROWTH OF THE NETWORK

WHEN the Italian broadcasting authority, Radiotele-
vizione Italiana, has completed its chain of 98 television
stations in two or three months’ time, Italy will have
one station to every 1,220 square miles against the
United States’ one to 6,144.

At the end of December there were 24 main stations
and 40 satellites, or relays, but by the end of June there
will be three more main stations and a further 31
satellites, making 98 in all. When the chain is com-
pleted each station will serve an average of 480,000
people; in the United States the ratio of population to
stations is 341,000 to one.

Despite the considerable growth of the network in
the past twelve months the number of licensed receivers
was only a little over 300,000 at the end of December
—about 5,000 to each station then in use. In the
country there is an average of 357,400 sets for each
television station, and in the United States (where at
the end of the year there were some 500 stations) about
84,600 per station.

As will be seen from the sketch map, radio links
are provided between the main stations, but the satel-
lites, which have transmitters rated at from 5 to 50
watts, rely on direct reception from a main transmitter
for re-broadcasting. The majority of these satellites
are unattended, are equipped with duplicate trans-
mitters, and are automatically switched on and off by
pre-set time switches. Many of them serve a com-
paratively small population in enclosed valleys.
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TELEVISION DEVELOPMENT

A MAIN TRANSMITTER
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Radio links are provided between the main stations.
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HEARING AND

Importance of Experimental Psychology in Telecommunications

l T has been traditional for the telecommunication
engineer to concern himself, almost wholly; with
the design of equipment; equipment to be used for
transmitting, receiving and reproducing signals
accurately. Most of his research has been directed
to the preservation of waveforms accurately; and to
the reduction of harmonic distortion, noise levels
and cross-talk. To accomplish this, the telecom-
munication engineer has trespassed beyond the clas-
sical bounds of “try-it-and-see” engineering, as
evolved so magnificently in the 19th century by
men of great practical experience, and has steadily
drawn more and more from the fields of mathema-
tics, of classical physics and, in recent years with
the coming of semi-conductor devices, of quantum
physics too.

I use the word “trespass” here advisedly, for a
sense of trespass is aroused only initially. But, once
accepted, the trespassers become friends and the
bounds and unity of a science grow. I hope that
what I have to say may convince those of you
already unpersuaded, that the latest science to be
drawn into contact with telecommunications, to the
betterment of both, is experimental psychology—
especially the study of sense perception.

New Philosophy Needed

The idea that telecommunication systems should
be designed solely on a basis of waveform purity
preservation is historical; it arises from the particu-

lar practical needs and the theoretical tools avail- -

able, as these have existed in the past. Faithful sig-
nal reproduction is not the basic purpose of a tele-
communication system at all. A telecommunication
system, by itself, does not communicate. People
communicate, one with another. I would suggest
that we take the following as a guide to the ultimate
purpose of any telecommunication system, inasmuch
as we need such guides or philosophies as long-term
goals in our research: the purpose of a telecommuni-
cation system is to transmit those data, or “clues,”
sufficient to set up in the mind of the recipient those
illusions which are desired by the sender, under
given environmental conditions.

For the popular and descriptive term “illusions”
here we may substitute “beliefs.” For beliefs are
all you have; all that the sensory side of your brain
deals with are “beliefs.” When awake you are
continually in some state or other of belief, and
communication signals, such as the printed charac-
ters on this page, continually operate upon your
sensory nervous system and change your state of
belief. But more of such philosophical points later.

As in the past, it is partly the practical needs of
the time which are forcing us to take this wider
view of telecommunication. And we see an analo-
gous changing attitude in our sister-sciences and
techniques, especially automatic control. The prac-
tical needs may be exemplified by: the accelerated
developments of automation (with its increasing
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supervisory tasks and sense-substitution devices);
high-speed tracking as in flying jet aircraft (at such
speeds and under such stress conditions that the
pilot and aircraft become integrated into a unified
bio-physical mechanism); and, within telecommuni-
cation pure, it is the urgency of increasing ether
congestion, or finite message-capacity, which is forc-
ing our attention more and more upon human per-
ception and its mysteries—especially aural percep-
tion.

“Ether congestion” may suggest only work upon
technical means of compressing the bandwidth of
speech or music- ¢hannels, or facsimile and tele-
vision channels. Practical working systems have,
of course, already been designed and made; for
example, those of Gabor?, or the “Vocoder”?, or
the parametric systems of Lawrence,’ or the G.P.O.,*
or the Haskens Laboratories in New York. But the
details of the systems are of less interest in the
present context than the way in which their develop-
ment has opened our eyes wider and made us
realize how little we know, as communication en-
gineers, of how the brain carries out its tasks; of
how and why these practical systems succeed in
doing what they do. All these systems of channel
compression have been evolved by an experimental
philosophy, with a little guiding theory which has
steadily grown to embrace some speculation or quasi-
theory. of the human receptor organs and nervous
system. Theories of the ear are now so numerous
and complex that Helmholz would well be more
peaceful in his grave. Not only the ear mechanics
but the aural nervous system must be brought in.

Briefly, these attempts to compress bandwidths,
or otherwise to reduce the redundancy of speech
and vision channels, have shown us that the way
to real success is blocked until we understand much
more about human listening and seeing; but, more
important, this work has singled out and high-
lighted a number of absolutely fundamental prob-

1$.I.E.E., Vol. 94, Part III, Nov., 1947.

23 I.E.E., Vol. 95, Part III, Sept., 1948,

24 The Synthesis of Speech from Signals Which Have a Low
Information Rate,” ry W. Lawrence. In * Communication
Theory,” Ed. by Willis Jackson, Butterworths, 1953. .

4 \Wireless World,” June, 1956, p. 291.

Fig. I. ** Gestalten.”” Looking at the two geometrical
figures you *‘‘ see,”’ and respond to, a circle and a square.
Yet neither figure is actually complete.
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act only statistically, making continual inductive
inferences from the mass of acoustic data received,
dependent upon its past experience, immediate and
distant. That is to say, habits are- called into play
and these habits, of speech, of sight, of touch, are
far more extensive, deeper and intiuential upon our
beliefs and actions than most people realize. Our
brains have astronomical stores of probabilities, of
phonetic sequences, word and phrase sequences, of
all the aural and visual patterns which make up each
individual’s model of the “outside” world. And
we are slaves to this store of habits.

Many experiments illustrate this. Spelling errors
are commonly unnoticed in proof-reading; again,
we can guess 75 per cent of the words of common
speech; seeing a man standing in front of a chair
or table we nevertheless perceive the chair or table
whole, not broken. The brain most readily accepts
the familiar, and rejects the bizarre. Our “realities ”
and our nightmares differ only in their probabilities.

The sane man has his world and the dipsomaniac

his. :
_The American psychologist S. S. Stevens has said
that “discrimination is the most fundamental act
performable.” Since information theory is based
upon the concept of discrimination or selection of
one sign from another in a set or alphabet, it would
seem to have direct relevance to the psychology of
perception. Indeed it has. Numerous measure-
ments have been made of the rates at which dis-
criminatory acts can be performed, that is, of the
rates at which information can be taken in—using
the words “information-rate” in their technical,
exact sense, measurable in bits per second.* The
interesting point is the small proportion of the total
information received which is actually used. When
listening to speech about 50,000 bits/sec impinge
upon the ear; when reading a book the retina
receives millions; yet perceptually we take in and
respond to information at the rate of a few tens of
bits/sec. Information theory enables us now to put
precise figures to the results of psychological experi-
ments upon the discriminatory activity of the brain,
whereas previously the results were only descriptive.

The brain, then, as part of a communication
channel, has a very low capacity, but requires an
enormous supply of information in order that it can
carry out its inductive inferences with low chance
of error. But it is not only the quantiry of informa-
tion reaching the ears and eyes which matters but
the particular form or representation provided by the
stimulus. There is a “matching” problem, and
better understanding of the perceptions will assist
us to match the better.

Mental Pigeon-Holing

This brings me to another fundamental psycho-
logical point in telecommunication; the brain not
only discriminates between patterns, as gestalten,
but must first form these gestalten. This faculty is
commonly illustrated by our ability to recognize
noisy or distorted speech. Most people would say
that when a speaker speaks he utters words; noisy
and distorted perhaps, but nevertheless words,
strung into phrases. But this is not the logic of the
case. Speech is a stream of sound, not segmented
into words; everybody, saying “the same thing,” sets

* For explanation see ‘ Information Theory,” Wireless World,
Sept., 1952.
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forth a somewhat different stream of sound. There
is no pure standard speech; all speech is, in this
sense, distorted from a norm. But, just as no one
has met “the average man,” we have never heard
words in their purity. “Words” exist only as
pigeon-holes in the mind of the listener whose brain
sorts out the sounds received and classifies them into
these pigeon-holes. All gestalten are pigeon-holes in
this sense; the sense data we receive are classified
this way. But the various processes we call “learn-
ing ” correspond to the creation of new pigeon-holes,
for subsequent sorting acts or discrimination.

I should not like it to be thought, with this
emphasis on the value of studying brain actions, that
I am advocating the direct imitation of these pro-
cesses in telecommunication or other electronic
equipment. No, for the brain has its astronomical
store of prior data which we cannot possibly hope
to imitate. Rather, it is better to emphasize that
with better understanding of perception and brain
processes we may approach telecommunication in a
new way and achieve better “matching” to the
human terminal, by providing his senses with the
data his brain requifes, in specific noise or other
environmental conditions. We may perhaps abstract
those clues from the stream of speech which set up
the illusion of “the words” and achieve channel
capacity compression, or better discrimination
against noise or cross-talk.

Adaptability of the Brain

But another point arises now, as a warning. Since
we can recognize speech in all accents, in various
noises or degrees of distortion, this may suggest that
certain invariant parameters exist universally and
that all we need to do is to define these, abstract
them automatically and synthesize the “standard”
speech at the receiver. Indeed, this is roughly what
Lawrence’s speech compression system does. He
abstracts, automatically, data concerning vocal
actions, voice cavity resonances, etc., and transmits
these. But we must guard against generalizing too
far, because there is no a priori reason for assuming
that the brain is stimulated always by identical sets
of data, or invariants, in all circumstances. The
stimulating data and mode of perception may change
as criteria are changed. For instance, once a stream
of sound has been identified as speech, the mode of
perception may alter, for then we form immediate
associations with our own vocal tracts. Speaking
and hearing speech, are very unified.

We must guard against the too mechanistic view
of the brain- as a “black- box” with a fixed
mechanism inside, operated by definite and settled
parameters. Rather, its mechanism (or our model
of it) may change from instant to instant depending
upon degree of success, upon what has already been
perceived, or other criteria—recognition of the
sounds as speech sounds, identification of the
language, identity of the speaker, of his emotional
state, of his words and phrases, and of their semantic
content . . . a multi-layered process, the various
layers being mutually dependent. We should think
of the brain-mechanism as being self-adjusting, self-
optimizing, flexible, not constructed unalterably like
an alarm clock. Again, the whole human organism
is an integrated structure, and we cannot divorce the
operation of any one of the senses from that of the

(Continued on page 167)
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whole organism. What we can smell depends partly
upon what we see. Seeing and hearing, too, are
associated; for instance, a loudspeaker nearby or
behind you, at an open-air function, or a cinema,
will deceive you into believing that you hear the
platform speaker, or cinema actor, making the utter-
ance—the sound directions, physical and perceptual,
are made to differ by the formation of this life-like
gestalt.

My own researches have dealt far more with
hearing than with seeing, and I should like particu-
larly to refer to some of the fundamental facts about
aural perception, whose. understanding will, in my
opinion, profoundly affect telecommunication in the
future.

The basic™ problem, to me, is the one I have
already called “the cocktail party” problem—how
can the brain separate one voice from two or more
falling concurrently upon his ears; how does the
brain deal with its cross-talk problem? There are
two particular aspects to this—with one-ear listening
and with two-ear listening. Let us take the last-
mentioned first.

We have two ears and yet we hear only one world.
Normally, a binaura]l fusion takes place, but in a
very subtle and valuable way. For the brain makes
great use of the slight difference between the stimuli
at the two ears; by virtue of this difference a listener
may pull apart, in his subjective space, two simul-
taneous speakers so that you, Sir, appear to stand
over there, and you, Madam, over there. This vital
faculty is far from being fully understood and is
almost wholly unexploited in telecommunications, as
yet, even in so-called stereophonic systems.

Identifying Sound Directions

This “pulling apart” of two speakers, by the use
of our two ears, greatly helps to solve the *cocktail
party ” problem. This faculty rests, only in part,
upon the fact that two utterances, coming from
different directions, stimulate the listener’s two ears
with slightly different time intervals and intensities.
These inter-aural differences alone are insufficient
to identify precise directions; all they can do is locate
the sources as lying in the right or left hemisphere,
with certain probabilities. True directions are iden-
tified by using further evidence, in particular from
what is termed the associated kinesthetic sense whilst
turning the head, the use of previously learned pro-
perties of room acoustics and, possibly, the use of
wave-front orientation of the sounds impinging on
the ears. It is a most complex faculty and only
partially understood. To most people, the hearing
of other people’s speech is such a familiar experience
that they cannot readily understand that there are
such problems; how the sounds even get outside our
heads, for instance (the so-called * projection prob-
lem”). Another example is familiar to musicians;
two flutes playing together are heard outside the
head, but the beat tone is heard inside.

It is no use saying here: Why, of course! The
flutes “are” outside the head, but the beat is pro-
duced inside. If we wear headphones the sound
invariably lies inside the head, but as the phones are
drawn away from the ears the sound remains there;
after some distance the sound comes out of the head
and passes behind, never forwards.

One very simple experiment we have found to be
most illuminating. In this, a listener sits on a re-
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volving chair between two loudspeakers playing
quite different long spoken messages; he is required
to listen to one of these, and we observe his method.
Invariably he turns until his two ears are in line with
the two speakers—a symmetrical position. The
sound from each speaker reaches the nearest ear first
and, after about half a millisecond delay, the opposite
ear. Simple algebra shows that one spoken message
could be separated from the conglomerated sounds
at the ears by subtraction of the two ears’ stimuli.
Two ears give us this advantage over one.

Much more elaborate and lengthy experiments
have shown us that the binaural process is not one
of simple subtraction but one involving cross-
correlation analysis* of the signals at the separate
ears. I cannot discuss details sufficiently briefly
here, but suffice it to say that this correlation analysis
appears basic to the brain operation of spatially
locating a sound and, in conjunction with other pro-
cesses, of discriminating one voice from another as
in the “cocktail party problem.”

Influence of Habits

Now you may have noticed one major difficulty,
not yet discussed. Before a listener can separate two
speakers, pulling them apart in subjective space, he
must have the concept of one speaker or the other.
Why should not two simultaneous speakers sound
merely like some new experience—say like a single
speaker, in a strange foreign tongue? How are the
individual voice gestalten formed?

This is a fascinating problem; it essentially involves
brain processes of a far higher order, partly at corti-
cal and conscious level, and is independent of one-
ear or two-ear considerations. Like other sensory-
recognition, or gestalt formation, faculties, it depends
upon our accumulated past experiences—in this case,
past experiences of very, very many voices, in all
accents and tones. From all this, we have accumu-
lated a mental store, of astronomical scale, of phonetic
and linguistic data—statistical data, that is—of sound
and syllable probabilities, of sequence probabilities—
a mass of data which represents “reality ” to each of
us. With this prior data, the brain may carry out
continual inductive inferences about sounds falling
on the ears. These inferences or guesses represent
our own speech and hearing habits, which areso
deeply ingrained into all of us.

A simple experiment illustrates the deep nature of
these habits. If someone reads to me steadily out
of a book, I have no difficulty in tracking on and
speaking almost in synchronism with him, without
seeing the book. His utterances readily stimulate my
speech habits, and I am perceiving and uttering to-
gether, as a unified gestalt. On the other hand, if

“an English reader does this while an American

listener responds, he responds in American, using
words like gotten, airplane, railroad, these being his
own cultural speech habits.

This question of past experience, of familiarity or
strangeness of sounds, and of how the brain makes
use of this prior data, greatly needs more study. It
is basic to the understanding of how we recognize
distorted speech, or speech buried in noise, or with
cross-talk. If we understood more, we should be
in a happier position to design communication

* For explanation of correlation techniques see Recover}ng
Hidden Signals,” Wireless World, March, 1955.
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systems which could supply the listener with what
‘his brain needs and so provide a better “match.”
Of course, individuals differ greatly in their past
experiences, and have somewhat differing habits,
whereas telephones and radio sets are for general
use. Nevertheless, this can be treated as a statistical
problem, and it is readily shown how closely we
humans adhere to statistical laws in speech and
language!

I have so far referred mainly to speech and hear-
ing. Now a word or two about sight. This is of
prime interest to television and facsimile and, once
again, our attention is forced upon human perception
when we come to consider the question of bandwidth
compression.

As I look around me I think I see a room and see
it whole. Yet the fovea of my eye, or angle of sharp
vision, is only 1°. Moreover, my eye travels not
smoothly but in a series of rapid jerks, called
saccades, resting on each point of fixation for about
a quarter of a second. From all this spasmodic, dis-
jointed sense data, I construct my image of this room.
Again it is a question of stored experience; walls are
straight, ceilings flat. I receive some small stimuli
and conjure up the rest.

The ready perception of truly familiar patterns
is illustrated by flashing up some well-known sign
on a screen for a very short duration—far too short
for the eye to make any saccadic exploration of its
form. If words are projected, misspelt, you will

see them to be correct, just as you can overlock a
printer’s error.

The eye moves along the lines of print whilst read-
ing a book in this same jerky manner, pausing only
at 2, 4 or say 6 points per line, depending upon the
textual difficulty. For “difficulty” read *prob-
ability” here and we may be nearer the mark. We
need to know far more about the control exerted by
the text, in terms of probabilities, upon the eye move-
ments. Again, and this in relation to television, we
need to know far more about the way in which the
eye scans scenes. In detail, we need to know what
are the “bricks” which habitually build up scenes
in our minds; we certainly perceive sharp edges and
corners, but what other geometric forms exert control
and what elements of patterns are unperceived be-
cause of prior knowledge, being inferred or conjured
up? ‘

pAll scenes, just like all utterances, are highly
redundant in information, and this redundancy helps
us to overlook errors in real life. In compressed
television or telephony, we aim to reduce this redun-
dancy and it is axiomatic that in so doing we raise
the probability of error. But the “ matching » prob-
lem is this, that we need to reduce those redundant
elements of signals which are insignificant to percep-
tion; the errors then made are without serious
consequence. And to do this we need to know vastly
more about human aural and visual perception.

Answer to the Fig. 2 puzzle: the buried sign is the letter “E.”

Inexpensive High-Quality

Amplifier

(Continued from page 113 of the previous issue)

Measured Performance and Some Comparative Listening Tests

IN view of the simplicity of the design, and the
large margins left with respect to d.c. operating
conditions and feedback stability, it is unlikely that
any troubles will be experienced if the construction
has been done carefully—the required performance
should be obtained straightaway. A few d.c. volt-
ages should preferably be checked, however, and
should fall within the following limits:—
(a) Centre-tap of output trans-
former primary to earth: 280 to 320V
(b) Vla cathode to earth: 12 to 18V
(c) Decoupled h.t. supply to V1: 265 to 305V
(d) V1b cathode to earth: 50 to 90V
(e) Output valve cathodes to earth 6.0 to 8.5V
(The two cathode voltages
should preferably not differ by
more than 0.75V.)
~ (f) Output valve screens to earth: 180 to 230V
The total h.t. current should be within the limits
60 to 80 mA. .
If an audio-frequency oscillator, valve voltmeter
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and c.r.o. are available, it is worth checking that
an output of 5 watts can be delivered into a 15-ohm
load resistor (8.66V r.m.s.) over the frequency
range 35c¢/s to 10kc/s, without visible signs of
distortion.

It is necessary, of course, to ensure that the out-
put transformer 1s connected so that the feedback
is negative. If the transformer has been wound as
intended, negative feedback will result when V3
anode is connected to the primary section on the
outside of the winding. Should a mistake have
been made, violent oscillation will make this very
evident, and the amplifier should be switched off
immediately!

Performance Measurements on Prototype.—
Numerous measurements have been made with the
circuit, using the Gilson prototype output trans-
former, and some of the results are presented in
Figs. 6, 7, 8 and the oscillograms. With reference
to Fig. 8, it may be added that higher-order har-
monics are of very much smaller amplitude than
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fig. 6. Measured frequency-response curves for Fig. | circuit. (The output voltage
was kept constant at approximately 0.1 V r.m.s. during these measurements.)

question, however, is whether
the results obtainable are in any
way audibly inferior to those
which can be obtained with
amplifiers of the highest grade,
and to find the answer to this
question some careful listening
tests have been made.

These tests were carried out
both in the author’s own home,
where the living room has
dimensions 21ft 6in x 13ft 6in,
and also in the considerably
smaller living room of a friend,
Mr. S. W. Noble; in the latter
case, however, there was the
advantage of a loudspeaker
(Acoustical Manufacturing
Company’s corner ribbon)
whose performance, particularly
at very high frequencies, is
rather better than that of the
author’s loudspeaker. The
equipment associated with the
corner ribbon speaker consists
of main and pre-amplifiers by

0 the Acoustical Manufacturing
_~ N Co., fed from either their f.m.
3 -5 sy tuner or an Ortofon pickup
2 0 ™ with diamond stylus. The
S N equipment used with the
8o g author’s loudspeaker is of
o Py . . .

W =20 N 1 generally similar quality.
£ N In all tests the 5-watt ampli-
g T N fier was arranged as in Fig. 9,
= —30 N so that it could be instantly
10® 10* 10° 108 10’ switched in or out of circuit, the
FREUENCY (c/2) Catetuly set, wid the s ot on
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Fig. 7. Measured frequency response between Vla grid and VIb cathode, with oscillator, so tl}at the same
overall feedback disconnected. voltage was delivered to the

the 2nd and 3rd harmonics, and that they 0-8

fall off very rapidly in amplitude with sW

increasing order, as would be expected in 0.7 | /

a class A amplifier. The second-harmonic ‘ /

distortion is generated mainly in the input - !

stage. e 06 I / 1

Some figures deduced from the measure- 8 |/ !
ments are as follows : — g o5 /

(a) At 500¢/s there is just over 24dB T /l !
of feedback. 2 A il

(b) The effective internal resistance of & 04 g | 7

the amplifier, measured at the 15-ohm £ 40¢fs 500c/s y F /

output terminals at 500 c/s, is approxi- o .51 I\ \\ e ,I 4

mately 0.7 ohm; this corresponds to a 2 1;_6_/,, f :y

damping factor of just over 20 or to a & \ "1 2= |

damping ratio of approximately 0.96. T 02 N _1- A =
(c) The hum output is approximately l ___,—Kxx //f [

80dB down on 5 watts, and corresponds P SO S ST s T

therefore to 0.05 microwatt. //“"—:;/ i
(d) The total mains power consumption —] |

is approximately 50 watts. 0 | 2 3 n s s 7 s g 10
Listening Tests.—Some of the physical

performance figures for this amplifier are ouTPUT (VOLTS r.m.s.)

infetior to those which apply to the highest Fig. 8. Variation of second- and third-harmonic distortion with output

grade amplifiers available today; this is voltage, on 15-ohm resistive load. Other harmonics are of much smaller

inevitable, of course, in such a highly magnitude. The dotted curve was obtained with a Partridge tybe
economical design. The really important P4077 transformer with grain-oriented silicon steel laminations.
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Decca LXT 5029 (“Bach Organ Recital *)—a very
good organ recording. The most striking thing, on
watching the programme meter during this record-
ing, with the volume control set as above, is that,
for the great majority of the time, even during quite
loud passages, the needle does not go above the 1
watt mark. .

The amplifier has been found to be capable of
handling heavy organ pedal passages, at its full
output level, without an audible increase in distor-
tion compared with a higher-grade amplifier.

(e) On talks, news bulletins, etc., at a fairly aver-
age sort of listening level, the peaks were much less
than 0.1 watt.

Thus it may be concluded that this amplifier has
sufficient available power for most normal domestic
applications, and that its distortion is negligible as
judged aurally. By using a larger amplifier, very
little, if any, advantages would in actual fact be
gained, but some readers, addicted to listening at
very high volume levels, will no doubt prefer a
larger amplifier, if only to give them the feeling of
being more comfortably free from the risk of over-
loading it. '

It may be mentioned that the author’s loudspeaker,
whilst probably a little more sensitive than the
Acoustical corner ribbon speaker already referred
to, is not of exceptionally high efficiency as high-
quality loudspeakers go. With loudspeakers such
as the G.E.C. metal cone speaker, whose sensitivity
is low, some people would, no doubt, complain of a
shortage of available power using this amplifier. A
loudspeaker unit which has, on the other hand,
quite a high efficiency, and which, in the author’s
opinion, has much to recommend it when economy
must be considered, is the Goodmans Axiom 102.
When properly loaded acoustically, this unit seems
to be capable of remarkably good reproduction, as
demonstrated, for example, in the Junior Corner
Horn made by Rogers Developments, Ltd.

Electrostatic Loudspeakers.—The opportunity of
trying this amplifier with a full-range electrostatic
loudspeaker has not yet presented itself, but it is
thought that a few comments regarding the feasibility
of using it with such a loudspeaker might be wel-
comed. These loudspeakers, in the form made dur-
ing "the earlier stages of commercial exploitation,
will contain matching transformers to suit them to
use with amplifiers primarily designed for feeding
15-ohm moving-coil loudspeakers. The variation
of impedance with frequency is, however, very dif-
ferent with an electrostatic loudspeaker, compared
with a moving-coil one, and difficulties are likely to
be experienced with some amplifiers in the form of
high-frequency oscillation caused by the capacitive
nature of the load presented by the electrostatic
loudspeaker. Assuming the loudspeaker to be
matched so that its impedance is 15 ohms at 5 kc/s,
this means that it will look approximately like a
capacitor of about 2 4F at high frequencies—except
in so far as this may be modified by the presence of
leakage inductance and resistance in the loudspeaker
transformer or by the introduction of other separate
stabilizing elements by the loudspeaker manufac-
turer.

Taking the worst likely case, i.e., that the loud-
speaker looks like a pure 2-pF capacitor at high fre-
quencies, it is necessary, with the present amplifier,
to include some resistance in series with the 2-uF
load in order to secure a satisfactory margin of high-
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frequency stability. A value of 3 ohms is suitable,
and gives a large stability margin whilst having a
negligible effect on the frequency response up to
15kec/s. To prevent the introduction of such a
resistor from producing an appreciable increase in
non-linearity distortion in the loudspeaker trans-
former core at low frequencies, the best practice
would be to shunt it with an air-cored inductor
whose value is very uncritical but which should be
in the region of 0.5 mH.

It should be emphasized that the above precaution
may be unnecessary—it may turn out to have been
taken by the loudspeaker manufacturer.

APPENDIX
Peak Programme Meter

The circuit is shown in Fig. A. The simplest cali-
bration procedure is as follows:—

(@) Set switch to “Off” and adjust “Set Zero”
control to give exactly 1 mA through meter.

(b) Set switch to “Cal,” thus applying an input of
approximately 6.3V r.m.s. from the heater supply, and
adjust “ Sensitivity ” control to give exactly 0.5mA
through meter,

(c) Set switch to “Use” and apply sine-wave input
voltages of various known values corresponding to mean

0-1mA

______ | 2150k
+20%
> IW

20M0
L
+20%
SET ZERO ST
— —O0 L
L 500012 - X X
SIGNAL
INPUT SENSITIVITY o
T 63VAC
O £ O
o
USE” O TCAL.

Fig. A. Circuit of simple peak programme meter used in
listening tests. Alternative valve types are |12AT7, Osram
B309 or Services type CV455.

TABLE
Mean Power Voltage Meter
(Watts) across 15- | ° Current
(r.m.s.) (mA) -
0.1 1.22 0.91
0.2 1.73 0.86.
0.5 2.74 0.78
1.0 3.88 0.69
2.0 5.48 0.56
2.65 6.30 0.50
3.0 6.72 0.46,
4.0 7.75 0.39,
5.0 8.66 0.33,
6.0 9.48 0.28;
7.0 10.2 0.24
8.0 11.0 0.20
9.0 11.6 0.17
10.0 12.2 0.14:
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power levels of 1, 2, 3, etc, watts in a 15-ohm load,
and mark the scale off in watts correspondingly. The
voltages required are given in the table, which also gives
the currents obtained through the meter in the author’s
version of the circuit. Readers unable to supply known
a.c. voltages for calibration purposes can adopt the
author’s calibration as given in the table; sufficient
accuracy for ordinary purposes should be obtained in
this way, but individual calibration is really preferable
since the scale -shape is dependent to some extent on
individual valve characteristics.,

Ideally the meter movement should be so damped
that it just does not overshoot when a sudden change
of current occurs. Ordinary meters vary a good deal
in this respect; the one used by the author is made by
Pullin, Ltd., and has the right degree of damping for

the purpose. It is used upside down, so that an increase
in signal level gives a pointer movement to the right.
This particular meter has a case 23in diameter.

A shortcoming of this simple programme meter is
that it employs a half-wave rather than a full-wave
rectifier, This is unimportant provided the signal wave-
forms are symmetrical, and it seems that most music
waveforms are fairly symmetrical with the exception
of those involving the male voice. It may easily be
demonstrated, using a ribbon microphone, that different
readings are obtained on male speech, to the extent of
3 dB or more, according to wkich side of the microphone
faces the person speaking®.

¢ ¢ Amplitude Modulation Up to Date,” by O. J. Russell, Wire-
less World, March 1943. :

BOOKS RECEIVED

An Automatic System for Synchronizing Sound on
Quarter-Inch Magnetic Tape with Action on 35-mm
Cinematograph Film, by L. H. Griffiths, M.A,, B.Sc,,
AMIEE, and N. W. Woodward, B.Sc.(Eng.),
Grad.I.LEEE. B.B.C. Engineering Monograph No. 10
describes equipment in which a 50 ¢/s reference signal
on the tape is compared with the mains supply fre-
quency and the phase error is corrected by supplying
the capstan motor through a “ selsyn differential  oper-
ating as _a continuously variable phase-shifting trans-
former. Pp. 14; Figs. 8. Price 5s. B.B.C. Publications,
35, Marylebone High Street, London, W.1.

A Simple and Versatile R.F. Measuring Circuit, by
J. Miedzinski, B.Sc., and S. F. Pearce, B.Sc., A.Inst.P.
Electrical Research Association Technical Report
M/T120 describes “constant input,” “ constant output ”
and “ constant attenuation ” methods of measuring the
impedance-frequency characteristics of filter com-
ponents. Pp. 11; Figs. 6. Price 10s 6d.

The Properties and Design of Iron-cored Suppression
Chokes, by J. Miedzinski, B.Sc. Electrical Research
Association Technical Report M/T121. A comprehen-
sive treatise including a series of design charts. Pp. 29;
Figs. 11. Price 24s. The Electrical Research Associa-
tion, Thorncroft Manor, Dorking Road, Leatherhead,
Surrey.

Graphical Symbols for Telecommunications. Supple-
ment No. 4 to B.S.530:1948. Miscellaneous recom-
mendations and symbols including transistors. Pp. 22.
Price 3s 6d.

Supplement No. 5. Functional symbols for switching
diagrams with particular application to electronic
circuits. Pp. 14. Price 2s 6d. -

Safety Requirements for Radio or other Electronic
Apparatus for Acoustical or Visual Reproduction.
B.S.415:1957. Includes specifications for standard
“test finger ” and testing of cathode ray tube implosion
guards. Pp. 31; Figs. 3. Price 6s. British Standards
Institution, 2, Park Street, London, W.1.

A.C. Synchro Systems for Civil Aircraft. Survey of
torque, control and resolver synchros and their uses,
and of British and American wiring conventions. Pp.
27; Figs. 27. Price 10s. Radio Communication and
Electronic Engineering Association, 11, Green Street,
London, W.1.

Mathematical Tables Vol. 1. The Use and Con-
struction of Mathematical Tables, by L. Fox, M.A,,
D.Phil. General introduction to a series of tables for
use in computational problems to be prepared by the
Mathematics Division of the National Physical Labora-
tory, D.S.LLR., with a bibliography of the subject. Pp.
59+1V. Price 17s 6d. Her Majesty’s Stationery Office,
York House, Kingsway, London, W.C.2.
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Theorie and Technik der Pulsmodulation, by E.
Holzler, Dr.Ing., and H. Holzwarth, Dr.Ing. Treatise
on pulse generation and modulation by amplitude,
width, spacing and other methods. The problems of
noise and an outline of practical pulse communication
systems are also included. Pp. 505+ XIV; Figs. 417.
Price DMS57. Springer-Verlag, Reichpietschufer 20,
Berlin, W 35.

Tubes for Computers (Philips Technical Library).
Introduction to switching circuits with specific circuit
designs for use with selected Philips valves. Pp. 52.
Figs. 59. Price 9s 6d. .

U.H.F. Tubes for Communication and Measuring
Equipment (Philips Technical Library). Selected
valves, including disc seal types, and circuits for use at
300 Mc/s and above. Pp. 70; Figs. 76. Price 9s 6d.

Tube Selection Guide, 1956-57, by Th. J. Kroes
(Philips Technical Library). Classification of Philips
valves and their equivalents including transmitting
valves with their maximum operating frequencies,
arranged according to function and availability (current,
replacement or obsolete). Pp. 124; Figs. 32. Price 9s 6d.

The Cathode Ray Oscilloscope, by J. Czech (Philips
Technical Library). Comprehensive practical treatise
on the design, construction and use of the c.r.o. as a
measuring instrument with practical examples of in-
vestigations on television receivers and on the behaviour
of the luminous flux from incandescent and fluorescent
lamps. Pp. 338; Figs. 407. Price 57s 6d.

All the above Philips Technical Library books are
obtainable through the Cleaver-Hume Press, Ltd., 31,
Wrights Lane, London, W.8.

T.V. Conversion for L.T.A, by C. E. Lotcho. De-
tailed practical guide to the conversion of the leading
makes of Band I British television receivers for use on
Band III. Lists are included of intermediate frequencies
and of models which are aligned to the upper sideband.
Pp. 240; Figs. 170. Price 25s. George Newnes, Ltd.,
Tower House, Southampton Street, London, W.C.2.

Transistor Techniques (Gernsback Library). Collec-
tion of articles from Radio-Electronics designed to give
familiarity with the properties and uses of transistors
in simple practical applications. Price 12s through The
%cdern Book Company, 19-23, Praed Street, London,

2.

The Electronic Musical Instrument Manual, by Alan
Douglas. Revised and enlarged third edition. Pp. 247;
Figs. 216. Price 35s. Sir Isaac Pitman and Sons, Ltd.,
Parker Street, London, W.C.2.

Television Techniques, by Hoyland Bettinger and Sol
Cornberg. Guide to the writing and production of tele-
vision programmes. Pp. 266; Figs. 32+XVI. Price 21s.
Frederick Muller, Ltd., 110, Fleet Street, London, E.C.4.
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Y inputs, but capacitors are likely to be used for this
purpose in the future. )

From the store the “on-off ” pattern representing
the read character is applied to the logical recogniz-
ing circuits, which work on the kind of principles
mentioned above. The actual arrangements of gates
are extremely complicated, but in general terms the
initial identification processes are performed by
groups of “OR ” gates which, by their nature, allow
for certain possibilities and variations in the patterns.
The really conclusive and final decisions are then
made by groups of “ AND ” gates, which are fed
from the outputs of the “OR > gates. An “AND?”
gate is essentially a coincidence detector and only
gives an output when the required set of electrical
conditions is applied to its inputs simultaneously.
Germanium diodes are used for these “OR ” and
“AND ” circuits, and the interconnections between
the gates (i.e, the reference patterns determining
which paths the input information shall take) are
set up, or “programmed,” by printed-circuit boards.

At the end of the recognition process for each
character a signal appears on one of the ten output

wires (representing the numerals 0,1, 2. .. to 9) and
this can be used for operating, say, a card punch or
the keyboard of an automatic typewriter. The out-
put signals can also be fed directly into a digital com-
puter after conversion into binary-coded decimal
digits taking the form of serial pulse trains.

The registration or centring process mentioned
earlier is achieved by detecting the position of the
top, bottom, left and right extremes of the character
in the initial “register ” scan, then applying appro-
priate X and Y shift voltages to the scanning tube
during the “read ” scan. For horizontal registration,
a counter is used to count the number of vertical scan
lines from the left to the first and last picture
elements which have any black content. Half of the
difference between these two counts (i.e., the centre
of the misregistered character) then gives a measure
of the shift from centre to be applied to the existing
scan. For vertical registration a similar process is
used, working with numbers of elements instead of
lines. Any progressive tendency in character mis-
alignment is corrected by a servo system on the paper
feed mechanism,

MARITIME V.H.F. RADIO

A Step Nearer World-Wide Agreement

By CAPTAIN F. J. WYLIE* R.N. (Retd.)

TO those who have no direct or personal interest
in them, one international radio conference is, no
doubt, very much like another. So it seems desir-
able to emphasize the unusual nature and potential
of the Agreement which was concluded at the Mari-
time V.H.F. Radiotelephone Conference at The
Hague in January. It is not every day that a door
is opened on to a new field of international telecom-
munication, but this is in fact what was done at The
Hague for maritime v.h.f. The written Agreement
was signed only by its originators, the Baltic and North
Sea countries, but it is hoped that other maritime
countries will accept it as a basis for universal
co-operation, so that the seal of the International
Telecommunication Union may be set upon it at its
next Administrative Radio Conference in 1959. The
U.S., Canadian and Italian representatives who were
present at The Hague were in general accord.

The main purpose of the recent conference was to
turn the informal Gothenburg agreement of 1955
and the technical recommendations made by the
C.CI.R. (International Radio Consultative Com-
mittee) at Warsaw in 1956 into a working arrange-
ment, which would avoid a delay of nearly three years
in establishing international maritime v.h.f. services.
Many of the maritime countries of the world had
already voiced their agreement with the principles
of the Gothenburg plan.

In effect, the task of the conference was so to con-

* Radio Adyisory Service of the Chamber of Shipping and
the Liverpool Steam Ship Owners’ Association.
T See Wireless World, April, 1956.

WIRELESS WORLD, APRIL 1957

struct the frequency plan and the regulations for its
use, that ships equipped with v.h.f. sets of economical
design could depend on obtaining good service in
any part of the world. This problem may sound
precisely similar to that long since accomplished
for wireless telegraphy in the 500 kc/s band and for
telephony on 2 Mc/s. Apart from intership work-
ing, these m.f. services are, however, provided
entirely on the basis of public correspondence
through coast stations which in most countries are
operated by the Administration. On the other hand,
the v.h.f. services have to include facilities for direct
communication with quite a variety of port and dock
services. The operational nature of these lines of
communication necessitates planning with one eye on
system versatility and the other on the size and cost
of the ships’ equipment.

The port operational service required some defini-
tion so that it should not carry traffic which should
properly be sent on public correspondence channels.
It was agreed that its use should be restricted to
messages related to the movement and the safety of
ships and, in emergency, to the safety of persons.
It was appreciated that in the vicinity of a port a
ship’s movement may be affected by administrative
matters, such as customs or on medical grounds.

The frequency allocation table given overleaf is, of
course, the foundation of the whole structure and it
needs some explanation. It is based on 50kc/s
channel separation and each of the 26 usable channels
is designated by a number and nominated for either
single- or two-frequency working; interleaving of the
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two methods was avoided as far as possible. For
port operations it was considered necessary to allow
for both methods of working. Because of the vary-
ing demands and planning considerations in different
localities the principle of allocating a few exclusive
channels to each service and to specify the sequence
in which they should be taken into use was adopted.

FREQUENCY ALLOCATION TABLE

Ship inter- Port Public
on . Frequencies (Mc/s)! ship Operations Cor)res-
Trans- | Receive | Single- | Single-| Two-
mit Freq. | Freq. | Freq. | Single-
Freq.
1 [56.05* | 160.65 10 8
2 156.10 160.70 8 10
3 156.15*% | 160,75 9 9
4 156.20 160.80 I 7
5 156.25 160.85 [3 12
[3 156.30 156.30 1
7 156.35 160.95 7 I
8 156,40 156.40 2
9 156.45 156.45 5 5
10 156.50 156.50 3
1 156,55 156.55 3
12 156.60 156.60 1
13 156.65 156.65 4 4
14 156.70 156.70 2
15 156.75 Guard-band (156.725—156.775Mc/s).
16 156,80 | 156.80 Calling and safety
17 156.85 Guard-band . (156.825—156.875Mc/s)
18 156.90 161.50 3
19 156.95 161.55 4
20 157.00 161.60 1
21 157.05 156.05* 5
or 161.65
22 157.10 161.70 2
23 157.15 156.15* 5
or 161,75
24 157.20%* 161.80 4
25 157.25 161.85 3
26 157.30 161.90 1
27 157.35 161.95 2
28 157.40 162.00 [3

* In the special semi-duplex public correspondence used in France and
Belgium and possibly elsewhere, these frequencies are for * ship receive.”’

** When required this channel will be used as a two-frequency calling
channel and also for selective calling.

If no sequences were laid down, it would be
impossible to decide what channels should be
included in ships’ equipments to give them the ser-
vices they need. The sequences are applicable to
each station, ship or coast, not merely to each
country. Further, as an additional safeguard in the
ships’ interest, Administrations are enjoined to pro-
vide a reasonable service to ships with equipment
covering only the channels indicated in heavier type
in the table. The public correspondence service has
one more “essential ” channel, as three seems to be
the minimym number on which an effective one-
channel, continuous coverage coastal service can
be arranged.

All the normal two-frequency channels use a
spacing of 4.6 Mc/s between transmit and receive
frequencies, but it will be noticed that channels 1,
3, 21 and 23 may also be used for special public
correspondence services in certain countries, in such
a way that the spacing is only 1 Mc/s; this enables
simpler and cheaper equipment to be used, but the
ship must employ press-to-talk (simplex) operation.
The 4.6 Mc/s separation is a departure from prece-
dent and is based on reports from U.S.A. of inter-
ference caused to ships using duplex operation (with
4.5 Mc/s separation) when in the vicinity of tele-
vision transmitters using the same separation
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between sound and vision channels. The interfer-
ence is due to intermodulation products.

Apart from this the technical requirements in the
Agreement follow the Warsaw recommendations,
the principal of which are:—

Frequency modulation with pre-emphasis of 6 bB

per octave;

Channel separation 50 kc/s;

Maximum deviation #+15kc/s;

Frequency tolerance +0.002%.

Maximum output power 20 watts except in

special circumstances.

The supplementary radio regulations which were
recommended, require a ship equipment for work-
ing in the international bands to be able to use
channels 6 and 16. The minimum equipment per-
missible will, therefore, be a 2-channel set but the
majority of ships which will fit v.h.f. are likely to
need at least the single-frequency port operations
service in addition. It is difficult at this stage to
forecast the shape of things to come and, partly
because of this, the minimum useful single-frequency
equipment seems likely to need perhaps 6 channels.
The ship owners who intend to make economical but
comprehensive use of the services which may be
available fairly widely in a few years time, are likely
to add up the “essential” channels, add two or
more for fair measure and, therefore, look for a 12-
or 14-channel set.

It has to be remembered that when v.h.f. has
become a commonplace in ship communications the
use of portable equipment brought on board by
pilots, for use during port entry and departure, will
have ceased to have any attractions. This implies,
however, that ship equipment must provide sufficient
channels for all the essential services. The total
needed may well be more than those suggested, but
multi-channel sets with accommodation for addi-
tional channels should be obtainable with very little
increase in cost. An alternative would be to use
“unit” equipment which could be added to,
economically.

No doubt many attractive alternatives will be
offered by manufacturers in the near future. Ships,
however, will not fit equipment until services are
available, so the next move seems to be with the
port authorities to provide operations and informa-
tion services, and the Administrations or radio
operating companies to provide public correspond-
ence facilities. The services envisaged in The
Hague Agreement are largely to carry “ships’ busi-
ness ” traffic. No doubt a certain amount of pas-
senger traffic will be taken but the Agreement recog-
nizes the need for the v.h.f. set to be controlled from
the bridge. Major passenger public correspondence
was not included in the Agreement; this important
matter is for discussion elsewhere. The great thing
is that the door to progress is now open; the Agree-
ment comes into force on 1st October this year.

“LIMITERS AND DISCRIMINATORS FOR
F.M. RECEIVERS ”’

The continuation of Part 3 of this series, by G. G.

Johnstone, is unavoidably held over until the May

issue. It will deal with practical design consider-

ations for radio detectors and will also assess the

relative merits of the Foster-Seeley and other
detector circuits )

5 R
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LETTERS TO THE EDITOR

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

« Limiters and Discriminators for
F.M. Receivers™

MR. G. G. Johnstone has raised an interesting issue
in his article in the January, 1957, issue. He agrees that
the use of wide-band limiter and discriminator circuits
is advantageous in suppressing small amounts of f.m.
interference, but says of a narrow-band detector: “in
the region where a is greater than unity, a reduction in
discriminator bandwidth causes the amplitude of the
spikes to be reduced and the signal-to-noise ratio is
better than for a wide-band discriminator.”

He may like to know that we made no very subtle
choice between the relative nuisance values of co-channel
and ignition interference, but rather failed to consider
the point he has raised.

It is a very difficult matter to predict the response of
a narrow-band detector to wide rapid changes in fre-
quency. Some of us made static analyses of the type
indicated in his Fig. 4, but found that although the
method gives results that are qualitatively right the
dynamics of the tuned circuits are such that experimental
results differ considerably from the static analysis. How-
ever, I agree that for impulses that are slightly larger than
the signal the narrow-band detector should be expected
to give better results than the wide-band, particularly
when the impulses simultaneously exceed the signal by
small amounts and occur at a moment of high deviation.
On the other hand, for impulses considerably larger than
the signal, high spikes do not ordinarily result, and the
two receiver types should give about the same results.
Thus I feel that the narrow-band circuit would have
advantages over the wide-band for only a small range
in which ignition noise exceeds signal strength by a
small margin and at high deviation; for all other cases
the wide band should be equal or better.

Actually this feeling of mine is an over-simplification,
since the maximum spike height depends upon signal/
noise ratio, upon instantaneous phase, and upon the
instantaneous frequency deviation present at the time
the disturbance occurs. It would seem that the results
calculated for some statistical distribution of all these
factors would be by no means so simple as Mr. John-
stone and I have assumed. My own guess is that under
these conditions the wide-band circuits may show up
more favourably than would at first seem likely.

Mr. Johnstone’s suggestion should also be of interest
in the suppression of the effects of random noise. When
a wideband detector operates on the combination of
an f.m. signal and random noise the observed results
are similar to those with ignition noise. For large
values of S/N the output is clean, having at worst some
“clicks.” When the r.m.s. noise approaches within
a few decibels of the signal, random “ pops » of identical
form are observed. The number of these pops per
second increases rapidly as the value of S/N approaches
1. This experimental result is readily explained by
considering the amplitude-modulated character of
restricted-band noise, but I am not aware of any
numerical statistical analysis of “ pop” probability, an
analysis that is difficult but should be worth carrying
through.

In U.S. practice most receivers use narrow-band
detectors. Many of them are inexpensively built and
do not have flat if. responses, but may fall off by 5
or even 10 dB at the edges of the band. Further, many
fail to limit properly on noise. When a fully modu-
lated signal of small amplitude is impressed on such
a receiver the response falls below limiter control and
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noise on the peaks. As a result these receivers tend
to distort badly on peaks not only because of spike
clipping but for more earthy reasons as well. Re-
ceivers using wideband detectors are usually more care-
fully made in these routine ways, and it is not easy to
say whether their observed superiority over narrow-
band receivers in suppressing random noise is due to
routine care or to their inherent properties. More ex-

perimental work is needed.
L. B. ARGUIMBAU
Mclntosh Laboratory,
Binghampton, N.Y., U.S.A.

Audio Output Power

IT is to be hoped that P. J. Baxandall’s amplifier design,
published in your March issue, will herald a return to
sanity in the field of domestic sound reproduction. His
contention that an output of 5 watts is adequate in the
home will be supported by many.

Large numbers of existing 10-15-watt amplifier
designs are used with speakers which, even with acoustic
loading, can handle little more than 5 watts. For these,
the use of a lower-power amplifier would merely mean
operation near the limit of the gain control setting,
probably for the first time.

Percy Wilson recalls, in the same issue of Wireless
World, that G. A. Briggs surprised many in the Festival
Hall by the low readings given by his output power
indicators. If my memory serves, the 5-watt mark was
not often passed and during full orchestral reproduction
peaks of 40-50 watts were indicated only occasionally.
Further, I well remember that a demonstration was at
that time given of reproduction from an 8-in acoustically
loaded speaker which, without noticeable distortion -but
admittedly with some loss of realism compared with
the multi-speaker system in use immediately beforehand,
managed to produce a very fair sound intensity at a
point well back in the hall. Had the music contained
the largest peaks this speaker might well have over-
loaded at the existing gain control setting; I merely wish
to suggest that power close to 5 watts was giving effects
at the ear not vastly different from that produced by
live music under identical conditions.

If modest power can give good results in the Festival
Hall, surely a comparable figure should provide all the
reserve required for peak reproduction in the average

living room?
R.A.E., Farnborough, W. E. DEAN.

Stereophonic Broadcasting

I AGREE with G. H. Russell (Jan. issue) that v.h.f.
transmission offers an unprecedented opportunity for
giving sound broadcasting a new lease of life, but I
do not think that extension of h.f. response in a single
channel is the best way of using the available band-
width.

The human auditory mechanism is very intricate and
is normally based on the transduction of separate stimuli
at each cochlea into electrical waveforms, then into nerve
pulses which are projected at both sides of the cortex.
It is upon the relationship between these two different
sources that our mind primarily depends for an appre-
ciation of the spatial qualities of sound, and when this
relationship is properly established our hearing is
“ contented ”—much more so than by the “hi-fi” fre-
quencies. As J. Moir has reminded us (Nov., 1956, issue,
p. 543) “the frequency range that is produced seems
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much less important than the sense of size and spatial
distribution produced by the system.”

It is often assumed that stereophonic broadcasting
must be prohibitively expensive because two trans-
mitters and separate sets at the receiving end would be
required. This may have been true for medium-wave
broadcasting conditions, but at v.h.f. a twin-channel
a.m. stereophonic transmission could be accommodated
in each 100-kc/s channel as indicated by the accom-
panying spectrum.

e 100 kc/s

1
lﬁlzo kefs ke 20ke fs

ke-20ke /sl le-20kc/s-»]

I A

SV R

A single receiver of input bandwidth W =60kc/s and
a branched if. amplifier and audio channels would
suffice for each transmission if limited in audio response
to, say, 10kc/s.

The service area would be limited by the distance
at which variations of signal level due to anomalous
propagation could be neglected, unless means could be
devised for maintaining adequate relative levels at the
receiver, but this should present no insuperable diffi-

culty.
Ghent, Belgium, H. A V.

High-Quality Demonstrations

E. R. ASLIN (February issue) suggests that the pedal
notes of an electronic organ can be used to test the bass
response of a reproducer.

Although my original letter in the October issue
dealt mainly with the problems encountered at high
audio frequencies I pointed out in it that every elec-
tronic instrument uses, as the final sound source, a
loudspeaker of uncertain age whose characteristics are
usually unknown. Therefore, although bass tones of
reasonable purity may be generated in an electronic
organ we cannot know (without hearing it directly) how
much fundamental tone is being emitted by the instru-
ment’s own loudspeaker. At high volume, some fre-
quency doubling in the lowest octave is almost certain,
and when the sound passes through a reproducing chain
we can only conjecture how far each of the two loud-
speakers contributes to this.

If the recorded signal were taken direct from the tone
generating system we could be sure that all the tones
generated were recorded without significant distortion.
This might indeed be practicable for organ solos, but
would be more difficult for concerted pieces, in which
all the instrumentalists must hear their own music
and that of their colleagues.

Sawbridgeworth. H. GLOVER.

Beat Interference

YOUR article on the beat effect on reception from North
Hessary Tor (March issue) is good enough for science
fiction. But, before the inhabitants of Cawsand be-
come afraid to go out in the dark, would it be possible
to test for an unstable air-flow from the south-west?
This is not so much within the province of meteorology
as of aerodynamics and abnormal propagation. The
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prevailing wind striking the coast could produce a wav-
ing airstream with eddies breaking away from it: this
air, being of different humidity, could bend the waves
and produce the effect of a huge swinging reflector,
However inefficient, a very large reflecting or refracting
surface might produce the observed effect where the
direct signal was highly attenuated. This hypothesis
might be tested by sending pulses across the suspected
atmospheric region from east-south-east to west-north-
west of Cawsand. If that should be the explanation,
the only treatment I can see would be distribution by
one of the alternative methods (by wire, for example).
The unstable air condition might have been placed on the
coast, over the estuary, or between Plymouth and North
Hessary Tor, if the interference had not been identified
as coming from the sea; if there is some possible
stationary reflector in that direction, the effect might
still be anywhere within that region, or all over it. Glider
pilots observe large eddies with horizontal axes: would it
be possible for such an eddy, carrying air from the
surface of the sea wound into it like the jam in a swiss
roll, to produce a radio mirage in the direction opposite
to that of the transmitters?

Forgive this fireside hypothesizing: it is so much
easier than going out and investigating the problem

properly!
London, S.E.18. N. F. SHEPPARD.

The Fletcher-Munson Curves

P. WILSON states (March issue) that the Fletcher-
Munson hearing curves' are not reliable in the case of
complex tones. But who says they are intended to be?
For pure tones under the given conditions all the
evidence points to the accuracy of the curves, but pure
tones do not exist in practice,. When a pure tone
stimulus is at a low level, it excites a few nerve endings
within a limited region of the basilar membrane. As
the frequency is changed, the point of stimulation moves
along the membrane. If the sound has more than one
frequency component, it excites more than one region
of the basilar membrane. The loudness of the com-
bination of tones is obtained by summing up the loud-
ness values which would result from each of the tones
acting alone. If, however, the regions of excitation
overlap the problem is more complex and a simple sum-
mation alone will not give an accurate answer™ 2, The
effect of a complex tone is to produce an apparently
louder sound from the same energy, thus the Fletcher-
Munson curves flatten out.

It is also known that the loudness of a sound does not
instantaneously reach a maximum. Therefore the
apparent effect is much influenced by the rate of growth
of the sound®, The apparent loudness is also influenced
by the degree of consonance or dissonance of the sound,
the latter always producing the effect of an increase in
loudness™ °.

It will be observed from the references below that
these investigations are by no means new, and Fletcher
and Munson themselves were amongst the first to recog-
nize the inadequacy of pure tone measurements for
the assessment of musical sounds,

Nottingham. ALAN DOUGLAS.

! H. Fletcher and W. A. Munson: Loudness; Its Definition,
Measurement _and Calculation. %.4.5.4., § (1933) 82.

*D. H, Howes: The Loudness of Multicomponent Tones.
Am, ¥. Physics, 63 (1950) 1.

Physik Zeit, 30

* G. von Béséky: Zur Theorie des Horens.
(1929) 115, .

* R. C. Mates and R. L. Miller: Phase Effects in Monaural
Perception, ¥.4.S.4., 19 (1947) 180.
Z. Tech. Physik,

s G. von Béséky: Uber akustische Rauhigkeit.
16 (1935) 276.

“ Ionosphere Review, 1956 ”: A Correction.—Owing
to an unfortunate sub-editing error the words “ sunspot
number ” appeared in line 15, left-hand column, page
146, in the March (1957) issue in place of critical
frequencies and m.u.fs.”
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formance characteristic that permits
amplification of modulated signals at
power gains as high as 50 dB. Other
advantages claimed by the makers
are long life, ruggedness and low
microphonics. The klystron is tun-
able + 25 Mc/s from the centre fre-
quency.

Transistor Batteries.—The cost of
running battery-operated transistor
equipment is becoming of some in-
terest now that transistorized port-
able receivers, amplifiers and record
players are arriving on the scene.
As a guide, one battery manufacturer
(Ever Ready) has compiled the table
below giving an idea of costs and
also service lives for various sizes of
batteries. The figures are based on
fixed resistance tests carried out for
4 hours per day, 7 days per week,
to a final voltage of 1 volt per cell
on load.

Drain Test R Life Pence/
(mA) ) (hrs) hour

10 600 450 0.08
6V <25 240 150 0.24
50 120 55 0.65

2 4500 1o 0.3
YV <4 2250 44 0.75
8 1125 14 2.36
7 1285 135 0.27
9V 10 900 90 0.40
25 360 24 1.50
5 1800 450 0.09
9V 10 900 190 0.22
. 20 450 80 0.53
20 300 875 0.13
(2% 50 120 350 0.32
100 60 150 0.74
10 900 450 0.10
9V <25 360 150 0.30
50 180 55 0.82

Fixed resistance tests do not, of
course, reproduce exactly the condi-
tions of use, but at least they give a
useful general guide.

Accelerated Valve Ageing for reduc-
ing the time required for life-testing
valves., The effect of cycling and
other expedients is considered by
N. J. Reitz, R. P. Anderson, R. D.
Guild and C. F. Douglas in a
D.S.I.R. report (PB116411).

Tactile “Telephony” is under
investigation, not only for. deaf
people but as a means of com-
municating with aircraft pilots dur-
ing the critical take-off and landing
periods when their other senses are
fully occupied to the point of satura-
tion. The basic idea is to apply
stimuli to the five fingers of the sub-
ject by means of sensitive vibrating
diaphragms, using a signalling code
of different frequencies. In an aif-
craft, for example, these diaphragms
—adapted for transmitting as well as
receiving—could be incorporated in
the control column. The graph
shows the skin’s sensitivity to vibra-
tion at different frequencies. Accord-
ing-to J. Hirsch, writing in I.R.E.
Transactions PGME-7 for December
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1956, tactual discrimination between
frequencies is quite good. With
practice, it is possible to recognize the
difference between, say, 400 c¢/s and
420 c/s. It is interesting to note
that the vibration curve looks rather
like an auditory threshold curve, but
is displaced towards the lower fre-
quencies. An experimental device is
being developed by the Common-
wealth Engineering Company of
Dayton, Ohio, for sending directional
information to pilots through tactual
signals applied to the thumb.

Smoother Response for low fre-
quency horn-loaded loudspeakers is

offered by a method discussed by
W. E. Glenn in the December, 1956,
issue of the I.LR.E. Transactions on
Audio. The horn is suitably plugged
with sound-absorbing material. This
material, by its resistive and reactive
effects, compensates for acoustic mis-
match and consequent reflections due
to finite horn size. Another possi-
bility is that, by using more than one
plug, sharper h.f. cut-offs can be
obtained. This avoids partial propa-
gation outside the designed frequency
range for the horn.

Transistor Wrist Receiver using
three transistors and tuning over
1-1.6Mc/s with a sensitivity of 50 xV.
A D.S.I.R. unpublished report by the
U.S. Signal Corps Engineering
Laboratories (PB111461).

Unpublished  Reports mentioned
above come from various sources but
can be obiained from the Technical
Information and Documents Unir of
the Department of Scientific and
Industrial  Research, 15, Regent
Street, London, S.W.1,

COMMERCIAL

Low Leakage Electrolytic Condensers
with values ranging from 0.5 to 50 uF
are described in a leaflet from
T.C.C., North Acton, London, W.3.
An insulation resistance of 100 MQ/uF
is atrained after only three minutes of
applied working voltage and this rises
rapidly to 10,000 MQ/uF if the con-
denser is left in circuit. These high
resistances are maintained even after
a six months’ idling period.

T.V. Tube Construction in stages
following the initial glasswork is shown
in a copiously illustrated booklet from
Mullard, Torrington Place, London,
W.C.1.  Physical and electrical tests
include a test to show performance
under possible conditions of low mains
voltage,

Data on Brimar Valves including
special-quality and CV types, transis-
tors, thyratrons and hermetic seals are
given in a booklet from Standard Tele-
f(hones and Cables, Footscray, Sidcup,

ent.

Full Range of Microphones from the
German Labor Company, to be mar-
keted in England by G-A Distributors,
29, Whitehall, London, S.W.1, are des-
cribed in a leaflet. Included is a micro-
phone with a very directional response
for use under noisy conditions, and a
probe microphone for acoustic measure-
ments. Earphones, microphone trans-
formers, power amplifiers (up to 80
watts at less than 59 distortion),
valve-voltmeters and other test instru-
ments are also included.

Standard  Oscillator and  Signal
Generator are described in leaflets from
Airmec, High Wycombe, Bucks. The
oscillator is variable from 100kc/s to
1 Mc/s with a stability which improves
with use up to one part in 107. A
temperature controlled 100 kc/s crystal
is used. The signal generator covers

www americanradiohistorv com

LITERATURE

30 ke/s to 30 Mc/s and includes crystal
calibrator. The output is stabilized to
+1dB with harmonic distortion less
than 1%. Continuously variable atten-
uation up to 120 dB is provided. The
normal maximum output is 1 volt
from a 75-ohm source, when the
1,000 ¢/s internal modulation is used.

Wide Variety of Industrial Electronic
Equipment is illustrated in a booklet
from Lancashire Dynamo Electronic
Products, St. Stephens House, Victoria
Embankment, London, S.W.1. These
include electronically ~ adjusting speed
drives up to 10 h.p., voltage (to within
0.1%) and frequency regulators, a
smoke alarm indicator and other photo-
electric apparatus, welding equipment
and various safety relays.

Flexible Terminal Strips are useful
with curved surfaces or irregular spaces.
A new product in moulded Wybac
P.V.C. has a flashover voltage between
terminals of 9 kV, the insulation resist-
ance being greater than 10'2 ohms. The
blocks can also be cut with a knife.
Leaflet from Precision Components, 13,
Byng Road, Barnet, Herts.

Complete “ Avantic” Sound Repro-
ducing System includes record player,
tape reproducer, a.m./f.m. radio feeder
unit and cabinet. The loudspeaker
system comprises a 12in bass unit and
two 2%}in treble units. The amplifier
gives a maximum power of 27 watts
with 0.19% total harmonic distortion.
The pre-amplifier has a maximum sen-
sitivity of 2mV (45 dB signal to noise
ratio) with a choice of eight inputs. It
incorporates a fixed ‘“rumble” filter
cutting off at 40c/s.- The usual bass
and treble controls are included, and
there is choice of two treble steep-cut
filters and a variable loudness control.

Booklet from Beam-Echo, Waitham,
Essex. The units may 'be bought
separately.
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Fig. 1. Three forms of simple attenuators; (a) typical
step type, (b) broken down into individual sections and
() continuously variable ladder network.
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Fig. 2. Attenuators made from thin stamped out carbon-
coated insulating material; (a) ladder network with single
wifer, (b). balanced attenuator with ganged wipers and
(c) semi-circular plate with rotating wiper.
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V.H.F. Variahle
Attenuators

LADDER-RESISTIVE ~ ELEMENTS OF

CARBON COATED INSULATING MATERIAL

By B. G. MARTINDILL*

l N designing variable attenuators for use at v.h.f.
difficulty is experienced in maintaining the correct
image impedance regardless of frequency. The
ideal network would be one that is purely resistive
and at the same time continuously variable and
there are various ways that may be considered as
reasonably approaching these requirements, but
nearly all give rise to complicated mechanical
arrangements which would prove costly to manu-
facture.

One of the simplest forms of attenuator of the
unbalanced type is the T or 7 section, but to make
these continuously variable would necessitate a
ganged arrangement whereby the three resistive
elements could be adjusted simultaneously. A
further complication is that, to produce a linear
calibration curve, it is necessary for the resistive
elements to follow a logarithmic law.

Variable attenuators of the step type are in
common use and usually comprise a number of
T or = sections joined together in series, arrange-
ments being made to tap into each section by a
switch or other suitable means. (See Fig. 1(a).)
Fig. 1(b) shows a step or ladder attenuator broken
down into individual = sections, from which it will
clearly be seen that the shunt resistors, with the
exception of those at either end, are in parallel and
may therefore be replaced by a single resistor of
half the value.

If the number of = sections is made large then
the incremental steps will be small, and if instead
of a step arrangement a sliding contact is made to
traverse the top of the ladder, as illustrated in
Fig. 1(c), then we have a continuously variable
attenuator with an almost linear characteristic. A
simple and known form of this is an ordinary wire-
wound potentiometer to which suitable shunt re-
sistors are connected at regular intervals so that
a ladder arrangement results. This form of ladder
attenuator would not be of any use at anything
except the very low frequencies owing to the high
inductive reactance introduced by the wire-wound
section.

A successful design which overcomes this diffi-
culty (and is the subject of a patent application)
is to manufacture the complete ladder attenuator
as a press stamping from a thin insulating base
which is covered with a thin carbon coating in a

* Wolsey Television Ltd.
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similar manner to that normally used to produce
carbon tracks for potentiometers. Such a method
offers several advantages, chief of which is its low
cost and ease of production in large quantities with
identical characteristics.

Some of the possible variations are shown in
Fig. 2, in which (a) is an unbalanced straight ladder
section having fifteen identical sections. The lower
portion is silver coated to provide the “earthy”
side, the upper portion being the track over which
the sliding contact operates, the shunt resistors
being produced by punching out the slots. Fig. 2(b)
is a similar network but is balanced. Balanced types
would, of course, require ganged wipers.

Fig. 2(c) is another unbalanced type but of semi-
circular construction on which it is possible to use
a rotating wiper. Fig. 2(b) could be bent round a
circular former to give a balanced rotary type.

When the carbon coating is uniform, and its
specific resistance is known, the design of the unit
becomes a simple process of calculating length and
width of each section so as to give the required
resistance value, and a press tool can then be made
to stamp out the track to these dimensions.

Limits in physical size, in degree of accuracy and
in total amount of attenuation are extremely wide,
the ultimate accuracy being dependent upon the
uniformity of the resistance of the carbon coating,
and the closest possible limits in the stamping
operation.

The types of track illustrated are symmetrical,
the image impedance being the same when
measured from either end; this could very easily
be made to match unequal generator and load im-

pedances by making the end = section asymmetrical;
this section would, of course, have to remain in
circuit at all times and would dictate the minimum
value of attenuation possible.

Though illustrated as linear arrangements there
would be very little difficulty in designing these
networks to follow any known law. In addition,
several attenuators could be arranged in cascade,
for example, by using three attenuators in cascade,
each one comprising ten equal = sections, the first
having a total attenuation of 1dB, the second 10dB
and the third 100 dB, a constantly variable attenua-
tion of up to 111dB would be possible with an
accuracy of better than 0.1dB over this range.

Experiments carried out on frequencies up to
200 Mic/s show that the image impedance may be
maintained to a very close tolerance. Careful design
of the unit as a whole is essential to ensure that
any stray capacitive effects between the track and
any associated component or their mountings is
kept to an absolute minimum.

No details are yet available on the operation of
these units at frequencies higher than 200 Mc/s,
but it is felt that careful design, with the possible
introduction of electrostatic screening between the
shunt resistance sections if found necessary (which
could be easily achieved by screens located through
the slots punched in the track to form these resist-
ances), satisfactory operation at much higher fre-
quencies could be realized.

These notes illustrate some of the more obvious
ways in which such a network could be used and
the author feels sure that the reader will visualize
many other possible applications.

SCHOOL TELEVISION : APPROVED RECEIVERS

THIS year will see the introduction of school television
in this country if plans now being made come to
fruition. About 18 months ago the School Broadcast-
ing Council announced that an experimental service of
school television will be provided in the autumn. These
transmissions will be radiated from all B.B.C. stations.
Since then, the I.T.A. has announced that the first of
a series of experimental transmissions for schools will
begin on May 13th from London and Lichfield.

In order to give local education authorities reliable
information on the suitability of receivers for classroom
use, a series of tests was held toward the end of last
year at a school in Hertfordshire. All manufacturers of
television receivers were invited to submit equipment,
and fifteen makers submitted twenty-four models. The
tests were conducted in the presence of an appointed
panel consisting of representatives of various educational
authorities. The ten-page report of this viewing panel,
recently issued by the Association of Education Com-
mittees (10, Queen Anne Street, London, W.1), includes
as appendices notes on arrangements of classroom seat-
ing and a list of 16 receivers approved as suitable for
classroom use (see table),

All three types of receiver—direct viewing, rear and
front projection—were tested by the panel, but no front
projection receiver was considered suitable. Two rear
projection sets, each giving a 30-inch diagonal picture,
are approved. With only one exceprion all the direct
viewing receivers have 21-inch tubes. It is not recom-
mended that smaller tubes should be used, and the
panel expresses the hope that receivers with lar;er
tubes will become available.

In the section of the report dealing with the pros
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and cons of direct viewing and projection receivers it is
stated that “the direct viewing receiver, though it gives
a smaller picture, has some distinct advantages. The
icture is brighter. The definition is better. There is
ess need to reduce the level of general room lighting.
The picture does not deteriorate appreciably as one
increases the angle to the screen. . .. On the other
hand, care has to be taken to avoid reflections on the
screen.”

The majority of the receivers approved are standard
production chassis housed in special cabinets with a
viewing hood to reduce ambient light.

The question of maintenance was considered by the
panel, and the manufacturers of all approved receivers
have stated that they or their agents will contract to
maintain the equipment.

Approved. School TV Receivers
Direct viewing

Bush Radio Model 281
Clarke & Smith Mfg. (Wallington) Model SB/DV2A
Cossor Models 904 and 905 (24-in tube)
Ekco Model ST304
Ferguson Model 4227/ST
G.E.C. Models BT3251S and BT93435
H.M.V. Models 1847 and 1848
Murphy Models V290CA and V300C
Philips Model 2160U
Wired Radio Service (Chessington) Model CA21.3

Rear projection
Ferguson Model 4229ST
Wired Radio Service Model CA30.3
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Colour TV on Tape

ACCURATE SERVO CONTROL OF
HIGH-SPEED TAPE MOTION

IN December, 1953, the RCA Laboratories at
Princeton, U.S.A., demonstrated a system for re-
cording and reproducing colour television signals
on magnetic tape(>?, The equipment was experi-
mental and some problems remained to be solved.

Since then new equipment involving major
improvements has been built and installed in the
studios of the National Broadcasting Company in
New York. This equipment will handle both colour
and monochrome signals, but the basic requirement
was for a system to handle colour signals. This
done, the much less stringent requirements of a
black-and-white signal are met almost automatically.

In colour television operations the camera con-
tains three pick-up tubes which provide red, green
and blue signals. These three signals are processed
by an encoder to provide the composite colour tele-
vision signal which is radiated. @ This signal is
decoded by the receiver into its original red, green
and blue components.

In the recording of a colour signal on magnetic
tape the same basic principle is used—the composite
signal is decoded into its red, green, and blue video
components, together with the audio signals, and
these are recorded on separate parallel channels on
the tape. On reproduction the process is reversed.

A basic problem is the wide frequency band in-
volved—up to about 3.5Mc/s. In conventional
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Fig. I. Track layout on magnetic tape.
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By H. R. L. LAMONT*, M.A, Ph.D,

*Radio Corporation of America, European Technical
Representative.  This article is condensed from a
lecture given to the British Kinematograph Society.
It is based on a series of papers by H. F. Olson,
W. D. Houghton, A. R. Morgan, M. Artzt, J. A. Zenel
and J. G. Woodward, published in the RCA Review,
Vol. 17, pp. 330-392, 1956, under the title “A Mag-
netic Tape System for Recording and Reproducing
Standard F.C.C. Colour Television Signals > in which
the development and construction of the equipment
is treated in much greater detail.

audio tape recorders the upper frequency limit, for
a given tape speed, is determined primarily by the
resolving capabilities of the magnetic head, which
is about 2,000 cycles per lineal inch of tape. Thus
a tape speed of about 8 inches per second is required
for a 16-kc/s response. To record frequencies up
to 3 Mc/s should require a tape speed 200 times
greater—133 feet per second—but a magnetic head
has been designed for this equipment with sufficient
resolving ability that a tape speed of only 20 feet per
second is required.

It is found that, for this tape speed, the maximum
output from the magnetic head is obtained when
the recording signal current is maintained constant
with frequency, and the bias current is raised as an
approximate inverse function of frequency. A
usable frequency characteristic is obtained by divid-
ing the range into two parts, a constant d.c. bias of
2mA being used between 400c/s and 1.5 Mc/s,
and a zero bias above 1.5 Mc/s.

This splitting of the frequency range has been
combined with the “mixed highs” principle of
colour television®. Thus the red, green and blue
signals are recorded with a bandwidth of 1.5Mc/s
on three parallel tracks on the tape, while the fre-
quency components of the three colour signals be-
tween 1.5 and 3.5 Mc/s are mixed and recorded on
the tape as a fourth “mixed highs* channel. Line
synchronizing signals are recorded on a fifth chan-
nel. A quintuple head and half-inch-wide tape are
used, with the track layout shown in Fig. 1. The two
audio channels are recorded by a separate head.

Fig. 2 shows schematically the arrangerent for
recording standard F.C.C. colour television signals.
The signal is first fed to a decoder unit which re-
covers the three primary colour components and
the audio and synchronizing pulses, and these are
applied to the tape heads as already described.

A major problem is the signal distortion resulting
from irregularities of tape motion. This distortion
is usually observed as a horizontal motion of, or in,
the reproduced television picture. If the tape
motion irregularities occur slowly, the picture will
move as a whole; if the irregularities occur rapidly
a waviness appears within the picture. In the equip-
ment design great pains were taken to reduce these
irregularities to a minimum.

The same tape transport mechanism operates both
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DETROR & CONTROLLER Cg'E‘CTSS"‘-lLSEMD ship to secure a smooth movement of the tape.
——— Despite the care taken in the design of the drive
Rzg%ﬁlﬁus and synchronizing system, its effectiveness is still
STATION HEAD dependent on changes in tape tension and so these
SYNC —m FHASE L aMPLIFIER LR~ are minimized as far as possible.
SIGNAL T A5 . Th i df 1 i i
GAP e tape is unwound from a reel to which variable

braking must be applied and, after passing over the
capstan, is wound up on a motor-driven take-up
reel. During the process the reels are slowly chang-
ing their speeds and also their weights and rotational
energies. For a constant tension on the supply side
REPRODUCED of the capstan, the braking torque applied must be

Fig. 5. Movable head servomechanism.
& a SYNC SIGNAL directly proportional to the radius of the tape roll at
that instant. Likewise, the torque of the motor on
AP the_take-up reel must be directly proportional to the
radius at any instant.
RUBBE For control of tension the tape passes over a
COM,f,'{;',As"CE «— HEAD spring-biased sensing arm. A shutter attached to

the arm partially obstructs the path between a light
source and a photocell, as shown in Fig. 8. The
TAPE photocell output current then varies with angular
position of the sensing arm, providing an error signal
indicating changes in tension. This error signal is
KNIFE EDGE applied to the current coils of the eddy-current brake
BEARINGS - : T ‘
or clutch, similar mechanisms and circuits being
~—~—PoLE PIECE used both for braking the supply reel and for driving
the take-up reel. For the supply reel, the stator
windings are held stationary, and the eddy-current
T~ POLARIZING cup acts as a brake. For take-up motion, the stator
MAGNET windings are motor driven in the same direction as
the tape so that the eddy-current cup acts as a clutch
to supply the variable take-up torque.
system, and here the capstan plus eddy-current With this system the tape tension is maintained
brake have a relatively high moment of inertia. To constant within less than 1 per cent over the entire
overcome this limitation a further servomechanism speed range of the reels. The sensing arms also
with a much smaller moment of inertia is added, provide the resilience between the reels and the
which is required to correct only the residual irregu- capstan which is necessary under starting and other
larities. This is achieved by making the reproducing transient conditions.
head movable relative to the tape, as shown in Fig. 5. On starting, about six seconds are required for all
The head is cylindrical and the gaps are located on  servos to settle down to normal running conditions.
its periphery. Rotation of the head about its axis, To avoid undue complication only line synchroniz-
over a small angle, thus gives the desired motion of ing pulses are recorded, and frame synchronizing is
the gap without disturbing the tape motion. The therefore a manual adjustment. Frame coincidence,
drive, shown in Fig. 6, is a balanced magnetic unit once established, will of course be maintained by
whose armature is connected to the magnetic head line coincidence. The time taken to establish

DRIVING
coiLs

Fig. 6. Mechanical arrangement of movable head.

by a shaft pivoted on knife-edge bearings. framing is partly dependent on the skill of the
Fig. 7 shows the overall ‘
arrangement of the three . Fig. 7. §chematic arrangement of servomechanisms for recording (R) and
servomechanisms. In the re- reproducing (P).
; o L rone
cording position (indicated by EDDYBR?'?ERENT e

“R”) the input signals are
connected to the recording
head, and the tone generator

MOTOR CAPSTAN

PHASE
DETECTOR

is connected into the tape AMPLIFIER |,
transport system. In the repro-
ducing position (indicated by
“P”) the capstan and moving
head servomechanisms operate
independently. To allow this \ R
the recording head, which in ——>
the reproducing position would

" ; I,_ <
T i i FREQUENCY PHASE REPRODUCED
in ally be unused, is switched ‘-{ DIVIDER J IDETECTOR RECORD SYNC SIGNAL
HEAD\

MOVABLE
REPRODUCED
HEAD

PULSE
SHAPER

VIDEO SIGNALS

DRIVE REPRODUCED
AMPLIFIER

in to provide the reproduced
synchronizing signal for the

DROP-QUT

VIDEQ
CL INPUT SIGNALS

i FREQUENCY|
capstan servomechanism, R IDER ELIMINATOR

The mechanical design of the SHIFTER ]

tape transport components { STATON
i TATION

calls. for extreme attention to LINE gYNC 2 GNAL _ LINE SYNC SIGNAL pIR STATION

detail, and they demand the —o ¥ o—— LINE SYNC

highest precision of workman- SIGNAL
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Fig. 10. Frequency response of video magnetic head.

capstan remote from the video heads. The
0.008-inch guard bands separating the audio from the
video tracks are sufficient to prevent crosstalk.
Under these conditions conventional direct record-
ing does not provide acceptable quality, so' a method
employing a frequency modulated carrier is used,
with a mean carrier frequency of 90 kc/s and a devia-
tionof +15kc/s. The wide deviation permits a higher
signal-to-noise ratio, and is determined by the range
over which adequate linearity of circuits can be main-
tained, rather than by the available bandwidth.
Under these conditions the maximum signal-to-noise
ratio is limited by variations in tape speed. Any
change in tape speed causes a corresponding change
in carrier frequency, which results in a noise voltage
at the demodulator output. The tape speed at the
audio heads varies less than 0.025 per cent (this is
without the benefit of the movable head as used for
video reproduction), and with this a satisfactory
signal-to-noise ratio is obtained.
Performance.—The result of irregularities in the
tape motion is seen in practice as a waviness in the
vertical lines of the picture. This waviness has been
observed to range from -barely perceptible to a peak-
to-peak amplitude of approximately ++s inch. The
amount of waviness is bound up with the slight

curvature often present in the tape. On occasions
odd coating conditions appear to cause sticking
between the tape and the magnetic heads, resulting
in random waviness in the picture.

This equipment has been on field test at the
National Broadcasting Company in New York since
April, 1956, Television programmes originating in
California and elsewhere are regularly recorded in
New York, and recorded programmes have been put
on the air experimentally. In October, 1956, the first
on-the-air public showing of video tape, in both
black-and-white and colour, was made by the N.B.C.
over a coast-to-coast network.

Observers have agreed that, in its present state of
development, the equipment will reproduce a tele-
vision picture whose steadiness compares favourably
with that of studio motion picture equipments.

It must be emphasized that the equipment is still
in the development stage, and the figures given do
not represent the ultimate possibilities. Under con-
trolled conditions pictures have been recorded and
reproduced with a bandwidth well over 4 Mc/s and
with no perceptible jitter. Audio signals having a
signal-to-noise ratio of 60dB and undetectable dis-
tortion can be realized. When these results can be
obtained under normal conditions the equipment will
be ready to play an important part in the daily colour
television programme activities.
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Choosing Radar Wavelengths

Relative Performance of 10 and 25cm for Surveillance Equipment

By R. F. HANSFORD* and R. T. H. COLLIS*, M.A., F.R.Met.S.

MODERN air traffic control systems designed
to deal with high-density traffic are making more

and more use of radar surveillance, either for -

monitoring or direct control. The ircreasing use
of fast, high-flying aircraft calls for a radar with
a long range and high altitude coverage that
would have been beyond the bounds of possibility
only a few years ago. The rapidly increasing
number of small fighter aircraft presents the twin
problems of greater danger to civil aircraft and worse
detectability to the air traffic control radar. To
provide safety in the air over the large regions for
which the traffic control authority is responsible
makes stringent demands upon the radar and the
choice of suitable equipment becomes a problem
requiring the most careful study. Military defence
makes even more stringent demands on the long
range surveillance radar. To control interception,
bomber and fighter must be observed with absolute
continuity.

These equipments must continue to perform their
functions reliably in difficult terrain conditions or in
adverse weather. This latter point in particular
has led to considerable controversy as to whether
10 or 25 cm is the better operating wavelength for
long-range surveillance. Indeed, it is probably one
of the most controversial subjects in the whole
field and it is perhaps for this reason that so little
has been written on it. It is also a subject on which
some serious misconceptions exist.

Coverage.—The basic detection range to be ex-
pected from a particular radar is a fundamental

* Decca Radar Limited.

problem governed by known mathematical relation-
ships.! It may be expressed by the following equa-

tion:—
PAY"
47S i

maximum detection range
transmitter peak power

4
R maox

I

X @

where R0
P

L I

A area of aerial
an aerial illumination factor (which
may be between 0.7 for a pencil
beam and 0.2 for a cosecant!
beam)

S,.x = minimum detectable signal

A = wavelength

4 aircraft radar cross section (radar

reflecting area).

It may be seen that if the wavelength is increased
by a factor of 2.5, then to achieve the same detection
range either the transmitter power must be in-
creased 6.25 times or the area of the aerial must be
increased 2.5 times. The extra cost and complexity
of these increases must be taken into account in
deciding the operating wavelength, So far as the
minimum detectable signal S,,;, 1s concerned there
is not likely to be any great difference between
10- and 25-cm equipments. Receiver noise factors
of 8 to 10 dB are now common in high-performance
equipments at either wavelength and the other
factors affecting S,,;, are not likely to differ greatly
for equipments designed to fulfil the same purpose.

Assuming that the transmitter power and the
aerial size for a radar are fixed by the limit of what
is practicable, then it may be seen from the above
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dealt with below. The maximum 20000

range for such a 10-cm radar
would be about 250 nautical miles
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having the same characteristics
would be:—
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coverage by partially breaking it
up into a number of lobes; the
presence of these lobes has ad-
vantages and drawbacks and it
is therefore important to examine their nature.
The angle between the maxima and minima of the
lobes is given approximately by the formula:—!

A .
o« = - radians
) 4h
where o = angle between a maximum and next
minimum

A = wavelength
% = aerial heignt above reflecting surface.

It may thus be seen that for a given aerial height,
the lobe structure has a finer pattern on 10 cm than
on 25 cm and that the lowest lobe will be closer to
the ground at the shorter wavelength. The length
of the lobes will depend on the streugth ot the up-
ward and the downward radiation from the aerial
and upon the reflection coefficient of the ground.
If the upward and downward radiation of the aerial
are equal and if the reflection coefficient is 1, then
the maximum range of the lobes will be double that
of the free space range. When this advantage is
achieved, the drawback must be accepted that the
‘gaps betweeun the lobes reach right back to zero
range and the coverage is therefore exceedingly
broken. In practice, the lobe structure will lie
somewhere between this extreme and the unbroken
free-space pattern.

The fact that the coverage is dependent upon the
ground reflection means that in practice it is likely
to change markedly as the aerial rotates and from
day to day as the ground changes from wet to dry.
This broken and varying coverage makes it difficult
to give a simple answer to the question of what is
the maximum range of a given radar. The practice
is becoming more common of regarding the useful
range of a radar as that at which a given aircraft can
be detected and tracked with a 909 probability,
and this must allow for aircraft fluctuation as well
as lobe structure. It is obvious that such probabilities
cannot be achieved in the outer regions of the inter-
ference lobes; indeed the presence of interference is
more likely to reduce rather than increase the range
at which a 909 probability of detection will be
achieved. For these reasons it is the aim of the
designer of modern radar equipment to reduce the
ground reflections as much as possible. This he can
do (particularly in so far as the near-in reflections
are concerned which cause gaps in the high altitude
Coverage) by achieving the sharpest possible cut-off
0 the bottom of the beam. This is much more

WIRELESS WoRLD, APRIL 1957
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Fig. 2. Calculated coverages of 10- and 25-cm radars having same size of aerial
for a small aircraft. Scanner height 25 ft.

readily achieved at 10 cm than at 25 cm, beamwidth
being proportional to wavelength.

The calculated coverage of 10- and 25-cm radars
both having aerials of the same dimensions are given
in Fig. 1 for a Viscount aircraft. A small fighter,
which could provide a collision risk to a transport,
may have only about one-tenth the radar reflecting
area of a Viscount and it is important to consider
the coverage and the gaps for such an aircraft;
this is illustrated in Fig. 2. It is instructive to
examine on each diagram the detection to be ex-
pected of both types of aircraft as they fly in ata given
altitude.

A 10-cm equipment with an aerial width of 50ft
has an effective bearing discrimination of about
0.5° corresponding to a little under 2 miles at 200
miles. A 25-cm radar having the same size of aerial
would have a discrimination of about 1.3° corres-
ponding to about 5 miles at 200 miles.

Ground Clutter.—The presence of houses, trees,
hillsides and the like give rise to permanent echo
clutter which can mask the presence of the wanted
targets. This is generally a close-range problem and
except in the case of unusually high radar sites,
or in mountainous territory, seldom extends beyond
some fifty miles. Within this range it can present a
serious problem.

Assuming that a patch of ground clutter consists
of a large number of individual objects and that this
patch is larger than an area defined by the beam-
width and the pulse length, it may be shown that
the relative echo strength of the clutter and a wanted
target is given by the equation below (for the case
when both target and clutter are substantially in the
same part of the vertical beamwidth).

St UW
Sey RAzo,,
where :
S; = target echo power
S;s = ground clutter echo power
W = width of aerial .
T = pulse length in units of distance
R = range
o, = clutter radar cross section per
unit area

It will thus be seen that, other factors being equal,
the target-to-clutter ratio will be 2.5 times better
at 10 cm than at 25 cm. It is also of interest to note
that any increase in aerial width or decrease in
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problems than at 10 cm.

While circular polariza-
tion brings about a sub-
stantial improvement in
target-to-clutter ratio, the
technique of using a logar-
ithmic amplifier has quite
another purpose. To ap-
preciate the purpose of
logarithmic amplifiers for
clutter reduction, it must
be remembered that on a
p.p.i. display, quite weak
clutter echoes can saturate
the display and hence
mask very much stronger
target echoes. It is here
that the logarithmic am-
plifier technique in the
radar receiver is of great
value, The use of a
logarithmic amplifier
followed by a differentiating circuit may be shown
mathematically® to have the property of reducing
the strength of all randomly fluctuating signals to
a common level. The echo intensity from rainfall
fluctuates approximately in this manner, as does the
receiver noise; consequently when rain-clutter echoes
are passed through a logarithmic amplifier and
differentiating network, they appear at the output to
have the same level as the receiver noise. On the
display, the rain-clutter echoes will therefore be
indistinguishable (or scarcely distinguishable) from
the background noise, thus clearing the clutter
from the display and allowing the stronger target
echoes to be seen. In practice very strong clutter
echoes are reduced substantially to noise level; this
is illustrated in Figs. 11 and 12, which were again
taken with a 3-cm radar.

Summary.—A 10-cm radar having the same bulk
of equipment as a 25-cm one can offer a 589, greater
range of detection in clear weather. Such equipment
offers a 21-times improvement in discrimination and
a continuity of cover which is difficult to obtain at
longer wavelengths. On the subject of ground
clutter there is little to choose between the two
wavelengths.

Attenuation in rain is no problem for either a
10-cm or a 25-cm equipment. The back-scatter
clutter from rain presents greater problems on
10 cm than 25 cm; however, the problems at 10 cm

Left: Fig. I1. Effect of rain storm using linear amplification in receiver. Right: Fig. 12.
Same rain storm as in Fig. 11 but using logarithmic amplification and differentiation
in the receiver. Ground clutter is still present, but reduced in intensity.

are, for the most part, not too serious with-a high-
discrimination radar and great strides have been made
in anti-clutter techniques.

This investigation has not given an unequivocal
answer to the question of which is the better operating
wavelength; indeed in the authors’ opinion there is
no direct general answer. A particular 10-cm radar
may be either better or worse than a particular
25-cm one in almost any of the respects examined
above. Itisthe authors’ opinion thatno choice should
ever be based on a general preference for either
wavelength; a particular choice should be based on a
thorough study of the parameters of the individual
radars available and this should be examined in
relation to the operational requirements.
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UK. GEOPHYSICAL YEAR

MUCH valuable information has been compiled on the
constitution of the radio reflecting layers by probing
the ionosphere with radio signals transmitted from the
ground. During the present year it is hoped to add
considerably to this knowledge by sending aloft in
rockets radio transmitters and receivers. Plans have
been made, as part of the United Kingdom contribution
to the International Geophysical Year (July, 1957, to
December, 1958), to commence these investigations
shortly at the Woomera rocket range in Australia, where
preparations have been in hand since mid-February.

It is the object of the experiments, which are under
the direction of the Royal Society, to determine, with
greater exactitude than has been possible hitherto, the
degree of ionization and also the actual types if ion
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or atom present in the ionosphere. Ions will be col-
lected by suitable equipment in the rocket, which will
be able to determine their mass, nature of their electrical
charge and any other relevant details, and transmit the
acquired information to the ground by radio as the
rocket ascends through the E and F layers. Some of
these experimerits are framed to provide precise data
on the variation of free electron concentration in the
troposphere and ionosphere with height.

The greater part of this work is being undertaken
by the physics and electrical engineering departments of
the University of Birmingham, University Colleges of
TLondon and Swansea, and the Royal Air Force. Assist-
ance is afforded by the Royal Naval Scientific Service
in the provision of special equipment.
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Iransistor Graphical Symbols

A Critical Analysis of Existing Ideas
and Conventions

WHEN last discussing transistors (Dec., 1956,
issue) I thought I was probably sticking my neck out
recklessly for in urging all concerned to abolish the
ticks, dashes, primes, or whatever you call them,
that distinguish common-emitter parameters from
common-base. I thought—and still think—it quite
fantastic that everyone should be condemned for the
rest of time to keep on writing «, 1o, h',,, etc. (and
putting the dashes in again whenever the typist or
compositor misses them out), while reserving @, r., h,,,
etc., for the small and diminishing number of
occasions when the common-base configuration is
intended. The sooner this false start is corrected the
better. But from past form I expected the people
who had been using the unticked symbols for several
years for common-base conditions would object
strongly to the idea of changing them over to mean
something different, no matter what could be said
in favour. So I cautiously interpreted the total
absence of correspondence on this subject as silent
contempt.

Fig. I.
ally used by Wireless World have been deliberately omitted).

Some of the many proposed transistor symbols. (The blobs on the envelopes norm-

By « CATHODE RAY”

Imagine, then, my pleasurable surprise when, at
a well-attended gathering of transistor educational-
ists, the suggestion was not only endorsed by several
authorities but well received by the rest, with no
audible opposition. I shall be even more pleased
and surprised if, in a year or two, it will be safe
to interpret references to “«” as meaning current
amplification factor in common-emitter, except where
the contrary is specified, or in antiquarian contexts
relating to point-contact transistors.*

Having already developed at some length the argu-
ments for dropping the decorations from «, etc., I
will not repeat them here but will go on to the
question of graphical symbols for transistors. Fig. 1
shows some of those that have been suggested. There
are probably others.

What do we say? Well, one thing that sticks out
clearly from all the diversity of ideas is (with due
respect to Mr. Thompson) that the symbol originally
invented for the point-contact transistor is a good
one—for the point-contact transistor. It fulfils all
the requirements for a
circuit symbol: it
strongly suggests the
thing it represents; it is

POINT CONTACT

easy to draw; it fits in

JUNCTION : 2 .
PROPOSER REFERENCE = - ¢ T easily to circuit dia-
pnp n-p pn-p P grams; and it has
become generally
accepted. So, say I,
WIRELESS WORLD
‘|HENRY MORGAN| APRIL 1954 as Glasng says'about
p.178 itself, let it flourish.,

So good is it that it
has become generally

WIRELESS WORLD

used, though less en-
thusiastically, to repre-
sent junction transistors

3
$

WIRELESS WORLD

= of

P.M.THOMPSON .Ju?(3 1954 too. The lack of
enthusiasm is demon-
strated by the number

alternatives  that
have been proposed.

Yet nearly everybody

E. AISBERG | MARCH [955 keeps on using it. And

p12s it 1s the only kind

shown in the recent

Supplement No. 4 to

BS.530 (“Graphical

PROC. LEE. (B) Symbols for Telecom-

G.B.B.CHAPLIN [NOVEMBER 1955 munications ). Why
p-788 shouldn’t it be?

* Since the above was

written a letter has appeared,

WIRELESS WORLD
DECEMBER 1956
p-600

H.J. COOKE

3
}
¥
Y-
[

«P.
;
@
-
¢

from M. O. Felix, of Canada,
advising me to adopt f as the
substitute for «'. With all
respect I disagree, for 8 (or
B) in amplifier contexts is well
understood to mean feedback
ratio, and to use it also to
mean an amplification factor is
to make confusion worse con-
founded.

€]
>
7
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There are at least two reasons, so strong that in
my humble opinion they demand action.

The first is that it doesn’t in the least suggest a
junction transistor. If the Editor will pardon my
saying so, this applies especially to the Wireless
World version, in which a great thick slab, like a
foundation stone, is used to represent the thinnest
possible layer of solid that modern technique can
contrive. An even more obvious discrepancy is that
the two other electrodes of a junction transistor are
not on the same side of the base, and they are not
points.

The other reason is that the conventional symbol,
when used for a junction transistor, strongly suggests
something that it isn’t. It completely fails to make
an important distinction. So, looking at a transistor
circuit diagram, one wastes time searching for
information on which kind of transistor is meant.
If point-contacts become completely obsolete that
objection will disappear, but we will still be left with
an absurdly inappropriate symbol.

Again, the sooner the false start is corrected the
easier it will be.

What about the alternatives in Fig. 1?

To qualify for consideration, any suggested
symbol should be (1) suggestive of a junction tran-
sistor, (2) easy to draw quickly on paper or black-
board, and (3) easy to distinguish from all other
symbols. For judging between otherwise equally
good entrants, one might also have to take into
account (4) adaptability to circuit diagrams, (5) adapt-
ability to future developments in transistors—more
electrodes, for example—and (6) some measure of
existing use.

Under requirement (2) I would immediately rule
out all symbols with areas that have to be blacked
(or whited) in. Life these days is just too short. It
is bad enough having to do it for non-thermionic
rectifiers, but (looking forward) at least those occur
less often than transistors. The difference between
p-n-p and n-p-n can much more easily be shown by
an arrowhead as heretofore. That disposes at once
of all the suggestions in Fig. 1 except for those by E.
Aisberg., While it grieves me to criticize adversely
such a good friend’s proposal, I cannot avoid point-
ing out that it perpetuates the error of showing
emitter and collector on the same side of the base.
So all go.

Textbook Symbol

If I were to put forward a brand-new suggestion
of my own it could be shot down under requirement
(6), at least. Fortunately that is not necessary. There
is a symbol which is used throughout one of the
transistor world’s most popular textbooks—* Tran-
sistor Electronics,” by Messrs. Lo, Endres, Zawels,
Waldhauer and Cheng, all of the Radio Corporation
of America. To descend from the sublime to the
ridiculous, it has also been used privately for some
time with great satisfaction by “Cathode Ray,” who
is determined to continue using it until something
better can -be shown. Regular readers will testify
that I am not unduly biased in favour of American
practice, even when advocated by authors of such
widespread ancestry as the above names suggest.
The basis for my enthusiasm is that their symbol,
shown here as Fig 2, adequately fulfils all the other
five requirements too.

(1) Though it could be argued that some of the
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alternatives in Fig. 1 more closely resemble a junction
transistor—the gap between collector and base in
Fig. 2 could be criticized, for example—there can be
little doubt about the superiority of Fig. 2 over the
point~contact type of symbol; in particular, the
essential thinness of -the base is emphasized. Accepted
practice rightly favours circuit symbols that primarily
suggest function, with only a very general hint of
outward appearance—liable to change in detail.

(2) Both for quick sketching and formal drawing,
Fig. 2 has a marked advantage over any of the
symbols shown in Fig. 1.

(3) There can be no doubt that the important
distinction between point-contact and junction tran-
sistors is duly made. At the same time it clearly
points the analogy between the junction transistor
and the valve. In fact, the only criticism I can

b 4

Fig. 3. (a) is a recent
suggestion, by James
Franklin; it can be
regarded as a simplified
formof Fig. 2. The corres-
ponding n-p-n  symbol
would presumably have
the arrow pointing down-
wards. At (b) is a
similar version used by
W. T. Bane and D. L. A.
Berber.

n-p-n
Fig. 2. This junction
transistor symbol, used
by five RCA engineers,

has advantages over any
of those in Fig. I.

an
&

(2) ()

imagine as having any weight (though it has none
with me) is that this analogy is pointed too clearly.
There is, I believe, a school of thought that depre-
cates likening a transistor to a valve. Personally I
hold that transistors have so much in common with
valves, as regards function, methods of use, and to
some extent internal workings, that it is futile not
to note the similarities. I haven’t found in practice
that there is any danger whatsoever of actually con-
fusing the Fig. 2 symbol with that for a valve. Use
of the point-contact symbol for junction transistors,
however, certainly is confusing to learners.

(4) and (5) Just as the original valve symbol has
proved itself adaptable to all the many elaborations
that 50 years of history have forced upon it, so Fig. 2
should be equal to all eventualities, and be no less at
home in circuit diagrams.

Another suggestion since the above was written is
that by James Franklin, Fig. 3 (a), with a slightly
more elaborate version from the Journal of Scientific
Instruments at (b). This is even quicker to draw
than Fig. 2, and escapes the criticism about the col-
lector gap and also any objection on the ground of
too closely resembling a valve. I regard it as a sim-
plified and preferred version of Fig. 2 and whole-
heartedly support it.

While on this subject, we might give some
attention to the old question: To envelope or not to
envelope? There are a few authorities on both sides
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of the Atlantic who draw valve symbols all naked.
No doubt they argue that the bottle is just an external
covering, and mere external coverings are not shown
in circuit diagrams unless they have some electrical
function, such as screening. On the other side it can
be argued that no valve would function electrically
or in any other way without its envelope. This argu-
ment loses some of its force with a transistor, because
it could work without, though probably not very long
in our climate, and not very well, because it is affected
by light. So it is rather commoner to omit the con-
tainer from transistor symbols. But to my mind the
real reason for drawing it round valve electrodes is
to make the valves—which are key components—
stand out clearly in the diagram. The test is: Are
circuit diagrams in which the valves are represented
only by their electrodes more difficult to read? To
me they certainly are. This line of argument applies
a shade less to conventional transistor symbols, in
which all the electrodes are in contact; but even so
they are not entirely easy to distinguish from mere
circuit connections, and I am sure the envelope is
helpful. :

But please, Mr. Editor, may I appeal for the omis-
sion of the blobs where the leads pass through the
envelope? Everywhere else these blobs mean elec-
trical connection, so when used in valve and tran-
sistor symbols they indicate that all the electrodes
are shorted to one another!

Drawing Supply Lines

Another point of practice in transistor circuit
diagrams has been debated a good deal lately, so I
think it ought to be mentioned here, even though
this time I agree so much with both sides that I
haven’t been able to come down permanently on
either. It has for long in Britain (though less so in
America) been standard practice to draw circuit
diagrams with a thick horizontal line to represent
wiring at earth potential and to place positive parts
above it and negative below. In this way the diagram
not only shows how the components are connected
up but by indicating the relative potentials it helps
one to see how the whole thing works.

But when we come, full of helpfulness, to draw
transistor circuits, what do we do? If we follow the
same plan we have to draw the diagram apparently
upside down, with “earth” at the top and “h.t.” at
the bottom; for the only transistors readily obtain-

I (a)
(mA) ) Ve
-0 -8 -6 -4 — 0
-2
-8
0 -2 -4 -6 -8 =0
V. Ie
¢ (b) (mh)

Fig 4. (b) is undoubtedly the correct way of drawing
p-n-p characteristics, but most people still use (a).
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able here just now are p-n-p types, which need
negative supplies. This arrangement is rather dis-
concerting to those who have become used to the
other way. On the other hand, if we draw the diagram
the “right” way up, so that it is easily recognizable,
we break the ancient and honourable custom of
making potential increase positively upwards, and
thereby introduce difficulties of another sort.

To the conscientious it is an agonizing choice. It
almost—but not .quite—drives me into the camp of
those who scrupulously avoid any hint of a suggestion
that transistors have anything in common with
valves, for it gives them one of the very few real
opportunities to justify this viewpoint, by making
transistor circuits look as unlike valve circuits as
possible. To those of us who find the resemblances
too striking to be ignored, it is hard to adhere to a
principle that deprives us of the opportunity of
showing beginners how easy transistors are—by sub-
stituting transistor symbols (preferably of the Fig. 2
variety!) for the valves in almost any amplifier
circuit, and adding bias resistors from “h.t.” to
bases. Yet admittedly this easy-at-first way does
make difficulties in detailed analysis of circuit action,
especially in circuits of the less usual kinds, such as
those including both p-n-p transistors and valves,
or both kinds of transistors. Of course, if n-p-n
became the rule rather than the exception, this
dilemma would disappear. In the meantime, my
way out (as you may have noticed last September)
is to introduce transistors via valves by assuming the
n-p-n variety, and then casually mentioning that the
only sort you can actually buy is the p-n-p, which
is the same except for all the polarities being reversed
—a difference too trifling, of course, in these days of
the nation’s critical financial position to justify the
expense of a new diagram solely to show it. And
then one passes hurriedly on to something else. But
sooner or later one has to draw a practical circuit,
and then.... ! Some authorities postpone the issue
by continuing to draw diagrams which apparently
are conventional, unless one notices “ —h.t.” at the
top right-hand corner where “ +h.t.” was wont to
be. But Nemesis overtakes even them in time, for
evil spirits lure them into writing an I.E.E. paper,
which naturally has to include circuits sufficiently
tricky to justify acceptance; and then they come in
for a lot of pointed criticism from the floor for failing
to adhere to standard practice based on common
sense. '

This is not all, for precisely the same dilemma
awaits us when we draw characteristic curves.
Ought we to show them as at Fig. 4 (a) or (b)? I
suppose I ought to condemn (a) with ruthless scorn,
but cannot yet bring myself to be strictly logical in
this matter, any more than with the circuit diagrams.
I rather hope (b) will come in time, though.

Readers of past ruthless scorns may wonder that
I should have conceded so much as to write “h.t.”
even in inverted commas, when the description
“ high tension” is even more absurd applied to tran-
sistor batteries than it is low-power valve circuits.
Yes, it does seem to me a misuse of language, to put
it mildly; but in thinking so I am probably in a
minority of one.

A more important matter arises when one begins
to study the transistor in earnest. This is the stage
where one treats it as a box of mystery (Fig. 5)

(Continued on page 197)
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investigated exclusively by measuring the input and
output currents and voltages. To do this without
getting into a muddle with plus and minus signs,
one has to decide beforehand which directions to
call positive. If everybody decides the same way,
the advantages are obvious. Faced with Fig. 5, what
would you do, chum?

I imagine that nobody would seriously question
a decision to reckon the positive direction of input
current as into terminal 1. Nor, I guess, would riots
break out on the announcement that the positive
polarities of input and output voltages are those of
terminals 1 and 3 respectively with reference to the
common or earth terminals 2 and 4. It is the direc-
tion of output current that causes the trouble.

Being a simple sort of bloke, I tend to think of
“output current ” as the current that comes out. No
doubt that is a shockingly unreasonable thing to do,
in view of those pundits who have ruled that the
positive direction of outward current is into the
output terminal. So far I have not been able to
trace any reasons for this ruling. On the contrary,
nearly all the authorities on passive and non-tran-
sistor active four-terminal circuits show the output
current coming out. Perhaps one or two of the
transistor pundits would write and tell me why they
reverse the accepted convention. Perhaps they will
suppose it had not occurred to me that the right
answers can be obtained by following either conven-
tion, so that the choice is purely arbitrary and there-
fore not open to question on grounds of rightness
or wrongness. But unless some overriding con-
sideration comes in, it does seem kinder to decide
on what is likely to come most natural to the tender
student. In my simplicity I would be inclined to
suppose that terminal 3 being positive (relative to 4)
would tend to imply a positive current coming from
3 into 4.

I can see, of course, that if one is so naive as to
forget that the box contains an equivalent circuit, with
magic generators and things, and not a transistor or
valve, there arises the old controversy about which
way the signal current flows in a valve anode circuit.
This is further complicated by the newer contro-
versy as to whether a transistor is or is not some-
thing like a valve. One can get caught both ways.
A long time ago* I proved to my own satisfaction,
with a generous output of ruthless scorn, that accord-
ing to the established custom of reckoning the anode
potential with respect to the cathode, and not the
other way about, there is no escape from the conclu-
sion that the logical positive direction of signal
current is out from the terminal of the equivalent
circuit that represents the anode. That is to say, it
is opposite to the feed current, which is irrelevant
in an equivalent circuit. This conclusion, of course,
was far from original, for it agreed with many reput-
able authorities. And none of the others has con-
tested the argument.

If one holds that a transistor is something like
a valve, then logically its equivalent circuit in the
common-emitter configuration should have its posi-
tive output current coming out from terminal 3.
Those who are with me on the first point, but who
delight in every chance to emphasize the differences
between transistors and valves, will no doubt seize
this one. and thereby align themselves with the
pundits. On the other hand, some of those who

* Wireless World, September 1946,
Thoughts on Radio Theory.)

(Chapter 30 in Second

WIRELESS WORLD, APRIL 1957

—_— o Fig. 5. In this “black box”
1 3 representation of atransis:or,
N, 4|0 which do you regard as the
b0 — = — — O positive direction of output
current?
S— ] ) — ——
_ (2) (b)
Fig. 6. The direct (a) and
alternating (b) voltage
generator symbols have C) (Q)
no generally accepted
current counterparts, :
" (c) ()

though (c), (d) and (e)
have been used.

admit the transistor-valve analogy may perhaps
insist on valve signal current going the same way
as its breakfast. But I can’t believe there are no
others, especially since the educationalists, who
showed their enlightenment by endorsing my views
on what the Duke of Wellington would have called
“those d—— dashes,” further demonstrated their
quality by strongly deprecating the inward output
current convention. If they carry these opinions
into the classrooms and lecture theatres there is
hope for the future generation.

The coming of transistor equipment circuits has
greatly increased the frequency of occasions when
it is necessary to indicate a current generator, and
thereby has accentuated the unsatisfactory symbol
position. A theoretical voltage generator is some-
thing that provides an e.m.f. in series with a current
path without adding any impedance. Practical
voltage generators such as batteries and a.c.
machines can approximate quite closely to this speci-
fication, so their recognized symbols, Fig. 6 (a) and
(b), are appropriate. A theoretical current genera-
tor is something that transfers current from one
point to another without adding an admittance.
Such a thing does not exist in real life, so perhaps
it is hardly surprising that there is difficulty about
a symbol.

The best practical approximation is a very high
voltage generator in series with a very high resist-
ance, but this would be confusing if shown in stan-
dard symbols. Recently I consented, under protest,
to symbol (c) being used for my diagrams. It doesn’t
seem to me to be an obvious current counterpart
to (a) or (b), and it certainly doesn’t suggest an open
circuit. Alternative (d) is no better except for being
more widely used, and has the disadvantage of being
the same as an international symbol for a trans-
former. The British Standards Institution has no
symbol for any kind of signal generator—not even
(b)—an astonishing fact to which I would draw the
attention of the appropriate B.S.I. committee,

Some time ago (April, 1952, issue) I made use of
an American idea—a curved dotted arrow (e), which
at least suggests an open circuit and shows the
positive direction, but does not always specify the

‘terminal points closely. Moreover it is not particu-

larly suggestive of a generator, and unless anyone
can do better I would like to propose the already
well-established  theoretical  alternating  signal
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E I Fig. 7. (b) would seem

—_— —_—
to be the natural counter-
o—@——o °'"‘@"‘"° part to (a); the dotted
line implies the required
(2) (b) open circuit.

Fig. 8. The dotted line appears
in this current-generator symbol o----@—o

by Arguimbau and Adler.

generator symbol—Fig. 6 (b)—for both voltage and
current, the absence of conducting path in the cur-
rent case being indicated by dotted leads, as in

Fig. 7 (b). This symbolism would give logical
expression to what the two things have in common
and to what distinguishes them.

P.S.—I have just seen that in the new book
“Vacuum-Tube Circuits and Transistors,” by
Arguimbau and Adler, they denote a current genera-
tor by the symbol Fig. 8. I see no justification for
replacing the well-known a.c. generator device of
a sine wave by a straight arrow, which suggests
something different, but I do welcome support of
the dotted line idea from a source for which I have
great respect.

COMPONENTS SHOW

A RECORD number of exhibitors (listed below) are
participating in the annual Components Exhibition
(April 8th to 11th) at Grosvenor House and Park Lane
House, London, W.1,

Free admission tickets are obtainable from the Radio

EXHIBITORS

and Electronic Component Manufacturers’ Federation,
21, Tothill Street, London, S.W.1, by engineers and
technicians in the “user” industries, research and the
Services. The Show opens daily at 10.0, closing at 6.0
on the first three days and 5.0 on the last day.

A.B. Metal Products Fine Wires
A K. Fans Fortiphone
Advance Components

Aero Research G.E.C.
Air Control Installations Garrard
Allan Radio Goldring
Anglo-American Vulcanized Fibre Goodmans

Antiference
Ashdowns
Avo

Bakelite

Belling and Lee

Bird, Sydney S., & Sons
Bray, Geo., & Co.
Brayhead (Ascot)

Brimar

British Communications & Electronics
British - Electric Resistance
B.I. Callender’s Cables
British Moulded Plastics
British Physical Laboratories
Bulgin

Bullers -

Carr Fastener

Cathodeon Crystals

Clarke and Co. (Manchester)
Collaro

Colvern

Connollys (Blackley)
Cosmocord

Creators

D.S.LR.

Daly (Condensers)
Darwins

Dawe Instruments
De La Rue
Diamond H Switches
Dubilier

Duratube and Wire

Eddystone

Edison Swan

Egen Electric

Electro Acoustic Industries
Electro Methods
Electronic Components
Electronic Engineering
Electrothermal Engineering
Enalon Plastics

English Electric

Enthoven Solders

Erg Industrial Corp.

Erie Resistor

Ever Ready

Ferranti
Film Industries
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Gresham Transformers
Guest Keen and Nettlefolds

Haddon Transformers
Hallam, Sleigh -and Cheston
Harwin Engineers

Hassett and Harper
Hellermann

Henley’s

Hunt (Capacitors)

Imhof
Insulating Components and Materials

Jackson Bros.
J. Beam Aerials

K.L.G. Sparking Plugs

Langley London

Linton and Hirst

Lion Electronic Developments
London Electrical Mfg. Co.
London Electric Wire Co.
Long and Hambly
Lustraphone

Magnetic and Electrical Alloys
Magnetic Devices

Mallory Batteries

Marrison and Catherall
McMurdo Instrument Co.
Measuring Instruments (Pullin)
Mica and Micanite Supplies
Micanite and Insulators Co.
Minnesota Mining and Mfg. Co.
Morganite Resistors

Mullard

Mullard Overseas

Multicore Solders

Murex

Mycalex and T.I.M.

N.S.F.
Neill, James, and Co.

Partridge Transformers
Permanoid

Plannair

Plessey Co.

Plessey International
Power Controls
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Radio Instruments

Reliance Electrical Wire Co.
Reproducers and Amplifiers
Rola Celestion

Salford Electrical Instruments
Salter, Geo., and Co.

Scott, Geo. L., and Co.

Shell Chemical Co.

Simmonds Aerocessories

Simon Equipment

Sims, F. D.

Spear Engineering Co.
Stability Capacitors

Standard Insulator Co,
Standard Telephones and Cables
Static Condenser Co

Steatite and Porcelain Products
Stocko (Metal Works)

Suflex

Supply, Ministry of

Swift Levick and Sons
Symons, H. D., and Co.

Taylor Electrical Instruments
Technical Ceramics

Telcon Magnetic Cores
Telegraph Condenser Co.
Telegraph Construction & Maintenance
Telephone Manufacturing Co.
‘Thermo-Plastics

Thorn Electrical Industries
Truvox

Tucker, Geo., Eyelet Co.
Tufnol

Vactite Wire Co.
Vitavox

Walter Instruments

Wandleside Cable Works

Waveforms

Wego Condenser Co.

Welwyn Electrical Laboratories

Westinghouse

Weymouth Radio Manufacturing Co.

Whiteley Electrical

Wiggin, Henry, and Co.

Wimbledon Engineering Co.

Wingrove and Rogers

Wireless Telephone Co.

Wireless World and Electronic & Radio
Engineer

Woden Transformer Co.

Wolsey Television

Wright and Weaire

Zenith Electric Co.
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RANDOM RADIATIONS

By * DIALLIST"

Guarantees

REFERRING to my recent protest
against the mingy guarantees of valves
and c.r. tubes in sound and tele-
vision receivers, the editor pointed
out in the February issue that Am-
bassador and Baird are now throwing
in an extra year’s guarantee on the
tubes in their sets. This is indeed
a step in the right direction and one
which will greatly increase goodwill
by setting the television receiver
owner’s mind at rest. And, I
imagine, the extra cost to set manu-
facturers who offer these extended
guarantees will be almost negligible.
J. W. Ridgeway, chairman of the
B.V.A,, speaking on the findings of
the Monopolies Commission, re-
minded us that a tube which sur-
vives the first few months of its life
is likely to go on giving satisfactory
service for at least three or four years.
Incidentally the report certainly
shows who takes the biggest slice of
the profit on c.r. tubes—the Govern-
ment! A break-down of the prices
prevailing in 1954 (they have since
been reduced) shows that of the
£20 10s 1d charged for a 14-inch
tube, £5 15s 1d went to the Chan-
cellor of the Exchequer in purchase
tax. Of the present-day price of
£25 18s for a 21-in tube, the manu-
facturer gets £11 4s, distribution
costs account for £6 16s and P.T.
for £7 18s.

Two-year Comprehensive

I am much obliged to a Radio
Rentals branch manager, who writes
“with practically every sale we make
there is a two-year guarantee. The
only exceptions are the very
occasional. _customers who wish to
purchase at a slightly lower cost price
and forgo this guarantee.” The
guarantee (of which he sends me a
copy) is simple, comprehensive and
unambiguous.  Besides the valves,
c.r. tube and components it covers
all service and maintenance charges.
The customer doesn’t obtain a free
replacement of some small part and
have to pay, maybe, five or six times
its value for having the “dud > taken
out and the new one put in. -The
difference between the “with” and
“without ” such guarantee prices are
surprisingly low. They work out at
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£7 17s 6d for each of the two years
for a 17-inch table model television
receiver and 31s a year for an a.m./
f.m. receiver., It seems obvious that
a full year’s guarantee for valves and
tubes, without service and mainten-
ance, could be given by set manu-
facturers without any substantial in-
crease in prices. Something of the
sort will certainly have to come and
the sooner it comes, the better for
all concerned.

We Like F.M.!

AS T’VE mentioned before, reception
in many parts of East Anglia was
pretty hopeless when we were served
by a.m. transmitters and nothing else.
Now that the Norwich f.m. trans-

mitter is radjating on full power

people who have gone in for v.h.f. re-
ceivers are lost in admiration of the
clarity and high quality of their re-
ception, and of the complete freedom
from interference they enjoy. Being
unable to make the medium-wave
and long-wage ranges serve any use-
ful purpose, most of the folk I know
have bought or intend to buy f.m.-
only sets. There are comparatively
few such models on the market, and
I’'m sure it would pay more manu-
facturers to offer them. And may I
ask any maker who is contemplating
the marketing of such a set to con-

sider what a strong selling point
press-button tuning for three pre-set
frequencies would be?

Geophysical Year

THE coming International Geophy-
sical Year—or rather, year-and-a-half,
for it starts on the coming first of
July and lasts till the end of next
year—should bring results of the
greatest value for broadcasting and
for telecommunications. The pre-
vious concerted researches of this
kind, held in 1882-83 and 1932-33,
were called international polar years,
for they were concerned mainly with
the polar aspects of the earth’s mag-
netism. In the coming Geophysical
Year observations will not be res-
tricted to the polar regions but will
be made and records kept at stations
all over the world. From these and
from the instruments sent up in arti-
ficial satellites and in giant rockets
we should come to know a great deal
more than we do now, not only about
such things as the aurora borealis
and magnetic storms, but also about
the upper troposphere, the ionosphere
and other reflecting layers. I shouldn’t
be a bit surprised if some of our
present accepted ideas about the long-
distance propagation of electro-
magnetic waves in some parts of the
radio spectrum have to be consider-

e “WIRELESS WORLD” PUBLICATIONS
TE(!:I‘NII:AP: uFocgs Net By
Price Post
TELEVISION ENGINEERING : Principles and Practice.
Volume III: Waveform Generation. S. W. Amos, B.Sc. (Hons D
.M.L.E.E. and D. C. Birkinshaw, M.B.E,, M.A., M.I E.E, .. 30/- 30/11
TELEVISION RECEIVING EQUIPMENT Ww. T. Cockiug,
M.LE.E., 4th Edition ... 30/- 31/6
FOUNDATIONS OF WIRELESS M. G. Scroggle, B Sc .
M.L.E.E. 6th Edition.. 12/6 13/6
WIRELESS SERVICING MANUAL W T Cocking, M LE, E
9th Edition . - 17/6 18/6
RADIO VALVE DATA. Characterlstlcs of over 2 500 Valves,
Transistors and C.R. Tubes. Compiled by Wireless World - 5/« 5/7
SECOND THOUGHTS ON RADIO THEORY ¢ Cathode Ray "
of Wireless World 25/=  26/2
- RADIO LABORATORY HANDBOOK M. G Scroggie, B, Sc.,
ML.LE.E, 6th Edition 25/-  26/6
ELECTRONIC COMPUTERS Principles and Appl.lcations
Edited by T. E. Ivall ... 25/-  25/9
TELEVISION EXPLAINED. W E Mlller, .A (Cantab,),
M.Brit.I.R.E. Revised by E. A, W, Spreadbury, .Brlt I. R E.
Sixth Edition ... 12/6 133
ABACS OR NOMOGRAMS A Glet . 35/- 35/10
A complete list of books is avallable on appl.icatlon
Obtainable from all leading booksellers or from
ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S.E.l
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ably revised as the result of dis-
coveries based on observations and
on the records made by the instru-
ments we send aloft,

Printed Circuits

THE increasing use of printed cir-
cuitry in both sound and television
sets is undoubtedly a good thing. You
can, of course, make good, sound
joints of low resistance by soldering;
but the trouble is that it’s so easy for
the careless (or perhaps tired) factory
hand to make bad ones, and the dry
joint is one of the biggest of dealers’
and servicemen’s headaches. Every
set is supposed to be most carefully
inspected during the various stages of
its progress along the assembly line,
and I’ve no doubt that it is. But it’s
extraordinary that so many dry joints
should escape notice. Dealers have
shown me several in new sets straight
out of their cartons, A wartime ex-
perience I shan’t forget is receiving a
GL.2 radar receiver, which had come

about 50 miles over good roads. It :

wouldn’t work and the reason, we
found, was that there were over a
score of dry joints in its superhet.

Radio Exports

OUR exports of capital equipment,
domestic receivers and recording gear
and of valves, c.r. tubes and compo-
nents are rapidly becoming a very
important item in the country’s over-
seas trade. Their sales in markets
abroad have grown amazingly fast. In
1947 we thought we weren’t doing too
badly by exporting £10.2M worth of
such goods. At the end of 1955 the
total for the year had reached the
then all-time record of £33M. But
last year was a long way beyond this
with £40.3M. Thus in the 10 years
1947-1956 inclusive the industry’s
exports of radio and electronic equip-
ment have increased fourfold—a
really wonderful achievement.

Built-in Aerials

THE little town in which I now live
must be a good 150 miles from
Wrotham; yet I’ve received the Lon-
don programmes quite well at times
with a set using a built-in aerial
and working in a ground-floor room.
Sometimes these aerials may be effec-
tive enough, but that may be their
undoing, for they pick up every bit
of interference that’s going on Band
II. One friend complained almost
tearfully about the motor-car ignition
interference he was getting. I told
him I was pretty sure he’d get rid of
it, if he had an outdoor aerial put
up. He did and he has.
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FOR THESE
INFORMATION LEAFLETS

FREE A7
ON
REQUEST.

MICRO SWITCHES

Sensitive, yet positive and trouble-
free action. Guaranteed for over
half-million operations.  Fitted
with the unique  Rolling-spring
action. Standard, Miniature, Sub-
miniature and Open-blade models
for many uses.

"POLYMICRO"

This uniqua mains-operated ganged
multi-pole switch is available in
many combinations of switching

s and is by
polished bakelite cams on a
hexagonal shatt.

SIGNAL LAMPS

The range of Bulgin Signal-lamps
‘s vast, and covers types for mains
and low-voltage uses and all lamp-
acceptances from the tiny L.E.S.
to the larger Mains-V. B.C. and
including the Continental C.E.S.
fittings,

Undoubtedly the most useful
acoessories ever designed. ~ Millions
have been sold since being intro-
duced by Bulgin in 1923, and
oontinue in aotive use. Strong
sharp teeth, positive grip.

SWITCHES

Laminated and metal-clad,
moulded, single and double pole,
heavy duty and standard types, long,
short or standard bush, * pear,”

“pall ” or *glotted ¥ dollies,
lder-tags  or

chrome, nickel, black-nickel or
various other platings. Al

guaranteed for 25,000 operations.
180 listed types and variations
available to quantity orders. .

CONTROL KNOBS

Manatactured in glossy Bakelite or
Polystyrene and generally fitted
with heavy brass anti-fracture
ingert for grub-screw. Modern
designs are continually being added
to the range.

TEST PRODS

Standard models, with or without
“uses.  Slender-handle  “ twist-
grip ” model and the Neon test-
prod are also shown with instruc-
tions in this information leaflet.

Also included in the BULGIN rangs
are Fuses and Holders, Couplers,
Capacitors, Chokes, Jacks and Jack

Plugs, Mains and low voltage
connectors, Resistors, Pilot Lamp-
holders, Thermal-cut-outs and
flasher units, Terminals, Valve-
holders and valve-top-connectors,
Tag strips and group boards, eto.
Full details in CATALOGUE
196/WW, price 1/- post free.

I

OF CRITICS

A. F. BULGIN & CO. LTD. BARKING, ESSEX Rippleway 5588
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MO'DEI.7 SO RANGE
AvoMETER

ty ranges...

in one instrument

THE wide scope of this multi-range AC/DC

measuring instrument, coupled with its unfailing reliability, simplicity of
CURRENT VOLTAGE
ImA D.C. only 50mV D.C. only use and high degree of accuracy, renders it invaluable wherever electrical
2, s o 100, , o
5.,AcC&DC, 50‘:\7 oo equipment has to be maintained in constant, trouble-free operation,
10, ” ” iy ’
50, »  w ,3 A,"C'& D_;C‘ It provides 50 ranges of readings on a 5-inch
100, W 50, . " hand calibrated scale fitted with an anti-
500, u w 100,, " parallax mirror. Accuracy is within the limits
1A w n 200,, ,, laid down in Section 6 of B.S.S. 89/1954 for
S0 o ;gg »ow 5-inch scale industrial portable instruments,
10 o0 P Range selection is effected by means of two
- B e W electrically interlocked rotary switches. The
A total resistance of the meter is 500,000
RESISTANCE ohms.
10,000 ohms

} using internal 1} volt celt . .
The instrument is self-contained, compact

and portable, simple to operate, and is
protected by an automatic cut-out against
damage through inadvertent overload.

) "
| Megohm using internal 9 volt battery

10 Megohms | using external source of A.C.
40 s or D.C. voltage

Power and Power Factor can be measured
in A.C. circuits by means of an external
accessory, the Universal AvoMeter Power

Factor & Wattage Unit.

CAPACITY 001—20 mFds.

List Price

£19 : 10s.

POWER AND DECIBELS

Impedance Power Decibels i
0 -50W Size 8" x 71" x 41"
" 4 4 .
500 ohms 200 mW —25t0 + 6 Weight 63 Ibs. (including leads)
5,000 ohms | 2w —I15to0 4 16
50,000 ohms 200 mW

—Bret ¢ .yowu can depend on
§

Various accessories are available for

extending the wide range of measurements, . .
2 IMlustrated Brochure available on request.

Sofe Proprietors and Manufacturerss—

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
AYOCET HOUSE + 92-96 VAUXHALL BRIDGE ROAD ¢ LONDON * S.W.l. Telephone: YiCtoria 3404 (9 lines) &V.‘.’
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A CONFIDENTIAL STAFF LOCATION SYSTEM!

Verbal Orders Quickly and Quietly

o It’s new and it’s unique—the Multitone Staff

° Location System. There’ve been loudspeakers,

. bells, lights and even buzzers, but not a system in

o which confidential messages can be delivered to individual

e members of a staff—whether numbered in tens or hundreds.

g’ However compact or scattered an organisation may be, this is

- going to be the biggest business time-saver yet. Originally developed

o’ in conjunction with St. Thomas’ Hospital, this system is now far in

o advance of anything yet made and is sold at a highly competitive price!

o HOW IT WORKS. A magnetic induction loop is laid round the building

. from the Coder/Oscillator unit. Anyone needed to be on call carries a receiver

. (only 5" long, 1" diameter and it only weighs § oz. with battery!). On being

. alerted by his call signal, which is received by him alone, he can hear a direct speech
message without anyone else being disturbed.

WHAT IT COSTS. The ayerage cost of an installation with 50 receivers would be under

£1,500 including the cost of the loop. The receiver incorporates four transistors and is

powered by a singlé cell. Since the quiescent current is less than 0.5 m.a. it will only cost

a few shillings a year to run each receiver—considerably less than any other electronic system.

multitone

STAFF LOCATION SYSTEM

Multitone Electric Co. Limited, 12-20 Underwood Street, London, N.1. Clerkenwell 8022
CRC 2M
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and special quality valves

5

/?////% ... there is a difference

Mullard Special Quality valves can be supplied in accordance with
various standards of reliability including, for instance, the full
British Government CV4000 specification and the American MIL
specifications. An economical choice of types is therefore available
for equipment designers to satisfy particular standards of
reliability which would include future NATO requirements.

Mullard achievement in the production of Special Quality valves to
defined standards is indicated by the fact that Government
establishments have already been supplied with many hundreds of
thousands of Mullard valves to the

rigorous and complicated full CV4000 specification.

Details of the range of Mullard Special Quality valves for military
and industrial applications are available from the address below.
Assistance in selecting the most suitable types for particular
applications may also be obtained from the

Technical Advisory Service at the same address. R

—
A

MULLARD LIMITED « MULLARD HOUSE - TORRINGTON PLACE - LONDON - W.C.I

FMVT313b
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It is gratifying to know that
in a world of rising prices our
policy of maintaining and, in
many instances, reducing
prices has resulted over the
years, and especially at this
period, in ever increasing
sales.

We carry a stock of 2,000
types of receiving, transmit-
ting and special purpose
tubes, and invite your en-
quiries not only for com-
mercial grade tubes but also
for those tested to C.V., JAN
and MIL specifications.

Our Organisation is A.R.B. Approved.

If you are not already on our Mailing List. please send
for latest Price and Stock Lists.

HALL ELECTRIC LTD | :éwocm

Cables:
Hallectric, London

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

LONDON AUDIO FAIR

APRIL 12th to |5th
BOOTH Neo. 7
DEM. ROOM 226

availahle soon
with Stereophonic sound

STEREO 77 STEREO 88

Monaural Recording/Playback ‘ A simultaneous Dual - Channel
Monaural Monitoring Stereo- Stereophonic Recorder/Playback
phonic Playback. Two speeds: 33 machine for speeds of 74 & 15
& 74 iLp.s. Fitted with In-line i.p.s. and fitted with In-line
Heads. Heads.

98 gns. 105 gns.

Full detalls on request from

BRITISH FERROGRAPH RECORDER CO. LTD.
A SUBSIDIARY OF WRIGHT AND WEAIRE LIMITED
131 SLOANE STREET + LONDON - S.W.l - Tel: SLOANE 2214/5 and 1510
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Announcing TH E N E W

20kV TONISATION
TESTER TYPE 209

THE following are a few of the many
applications for which the Airmec loni-
sation Tester can be successfully used.

@ Insulation testing of transformers
@® Testing electric motor windings

® Testing electrical components
after long storage

® Grading capacitors for different
voltages during manufacture

©® Testing high voltage cables

® Inspection testing of incoming
insulating materials

® Testing for voids in insulating
materials

@ Testing radio and electrical com-
ponents for noisy operation i -

HE NEW Ionisation Tester 209 is a non-destructive, non-iethal insulation tester operating over the
voltage range 2 to 20kV.

The instrument is built in two units, the Control Unit which contains ‘the control and indicators, and
the E.H.T. Unit which provides the test voltage. = The latter unit may be situated up to 12ft. away from
the Control Unit, and an interlock circuit is incorporated to enable it to be used in a cage.

Both voltage and current meters are. fitted to enable insulation resistance measurements to be made,
whilst audible indication of ionisation is provided by means of a loudspeaker.

Full details of this or any other Airmec Instrument will be gladly forwarded on request.

AIRMEC LIMITED

HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND
Telephone : High Wycombe 2060 Cables: Airmec High Wycombe




APRIL; 1957 WireLess WORLD 7

L0 LEARN-AS-YOU-BUILD

PRACTICAL RADIO COURSE

as you build your own
receiver and testing
instruments

This new addition to the unrivalled I.C.S. range
of technical training courses offers you a double
opportunity. Here is your chance to gain a
sound knowledge of basic Radio and Electronics
theory—under expert tuition—whilst building
your own 4-valve radio receiver, signal generator
and high-quality multi-tester.

WHAT YOU GAIN At the end of the course you will
have gained not only three pieces of equipment of permanent
practical usefulness: you will have accumulated a personal
“ library > of reference material—I.C.S. Instruction Man-
uals, expertly edited and presented——which you can keep
by you always for guidance. Furthermore, you will have
gained immeasurably in knowledge, through a balanced
combination of study and practical work—with the special-
ised help of the world’s largest correspondence school.

TRAINING TO SUIT YOUR NEEDS Whether you
plan to have a business of your own, to become a service
engineer, to pursue a career in the radio industry, or to
take up radio as a serious hobby—this course provides the RF/AF Signal Generator.
ideal way of obtaining a firm foundation of essential know-
ledge. If you are an intending examination candidate,

I.C.S. training offers you the most thorough preparation  All the equipment shown here is sent to.the student as part
of the course and the cost is iricluded in the fee.
you could have.

i Multi-tester (sensitivity
1.000 ohms per V.}

Other courses include: RADIO ENGINEERING, RADIO SERVICING AND
SALES, BASIC RADIO, RADAR ENGINEERING, BASIC RADAR, F.M.
ENGINEERING, TELEVISION ENGINEERING, TELEVISION SERVICING,

BASIC TELEVISION, ELECTRONIC ENGINEERING, INDUSTRIAL
ELECTRONICS, BASIC ELECTRONICS, and guaranteed coaching for

professional examinations.

posrrg | ——— I E————

COUPON INTERNATIONAL  CORRESPONDENCE SCHOOLS |
m- DAY Dept. 223G, International Buildings, Kingsway, London, W.C.2. |
|

|
|
to receive a FREE " NaMIe. o erea e 55 o e T T T T VT T YrrE Age ..o |
I
|
|

There are I.C.S.
courses to meet your
needs at every stage
of your career.

book which gives
mformation on careers
in Radio, etc., and
full details of 1.C.S.
courses.

INTERNATIONAL CORRESPONDENCE SCHOOLS
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BAND 1

A complete range of
Antex (illustrated)
Dipole, ‘H’, Fringe
and Indoor models is
available. Outdoor
models can easily be
adapted for Band IIT
by adding Band III
Grip-on aerials as
350/1C below.

222/6G
15/-

BAND 1]

BAND 1l

Indoor and outdoor
models to suit all
conditions and to
provide the very best
results for VHF/FM
equipment. Models
for fitting to existing
TV masts are available,

350/IC

BAND I11

HL402/4K
102/6

[ Hito

DHB/2845

BAND 11l

3, 5, 8, 10 element and
Stacked Arrays for
outdoor installation
and a comprehensive
range of indoor models.

AN

HILO

17 models to provide
perfect Band I/Band
III reception with only

APRIL, 1957

Specially Designed
EXPORT RANGE

Antiference offer a specizflly developed
range of competitively pnced‘ \or
Television and VHF [?M ac;.lnaor
export including Hon;onta y o ked
Vertically Polarised Sm%le og
n
i Arrays, Broad-Band an
Xalllg-lBand types for Inteénatlf)ﬁtal
cies including Contin
Fée(qlulerlll.) and American channels. i
(’I‘I;e ;v‘eu—known Antiference feature
of pre-assembly and robust com

struction combine wittf specu:;lyt'he
designed features t0 withstan
y limatic conditions

¢l
most extreme ¢ =
and to meet the varying techni

requirements of countries a'llalro;\:.

Qur Export Department Wlf ,n -
request, be pleased'to give fu e B
of this specially designed Expp e
Fully detailed literatur® showmgrequest.
models and prices available on

Standard
PLUG & SOCKET

555

R.E.C.M.F.
SPECIFICATION

Reobust and simple to fit,

PLUG TVP/

‘Y’ BOXES

for combining Band !
and Band Il Television
Aerial down leads.

OUTDOOR MODEL

SOCKET TVS/I Y.l. - 16/6
Both @ each IN%‘B.R_ "llg/%ﬂ'

LIMITED E ;
BICESTER RD., AYLESBURY, BUCKS.
THE ANTIFERENCE GROUP
Antiference Ltd., Aylesbury & London.
Antiference (Canada) Ltd.

Antiference (Australia) Pty. Ltd.
Antiference [nstallations Ltd.

one aerial, All
incorporate the
patented Electronic
Coupling exclusive to
Antiference.

Antiference Aerials are supplied through Appoini-

ed Antiference Distributors to all leading Radio

& Television Dealers. We regret that we canno
supply direct to members of the public.
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Designed to fit all standard pick-up arms. Easily and instantaneously removed

from snap-fork housing for examination, cleaning and replacement of styli.

Fitted with precision ground sapphire styli, which can be quickly replaced when

worn out. Turnover mechanism is exact and foolproof. Styling is modern,
streamlined and refreshingly practical.

A high fidelity cartridge. designed to give maxi-

A cartridge desigried to meet the increased demand
mum listening pleasure from the finest high fidelity

for a high output turnover type cartridge which is

q or the plest amplifier. suitable for use w}th Iovlvlgain a:’nplliﬁers. as used in
the vast range of small record players.

Has a flat response (:: 3 d.b.) up to 12.000 cps. A cartridge that gives very pleasant listening.

Output (at 1.000 cps) at 12 cm'sec. .3 volts.

Has a flat response (+ 3 d.b.) up to 7,000 cps.
Output ‘at 1,000 cps.) at 1.2 cm sec. .9 volts.

Fitted to the Maonanch
World’s Finest 4-Speed Autochanger!

Ask your dealer for full details.

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL,  STAFFS.
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your press tool costs

4. HUNTON

UNIVERSAL BOLSTER OUTFIT

He

*ﬂﬂng ang torming

e x}p ta 8’ lang

standard Coraer Notchiig
Tool 28 square.

t

Tools for prerang apartures for Punches and Dias
Pasmion, Bathing Lee, Plassey, etc., for pieraing valve
-

Plugs and soek holder holes,

Na

Square, rectangular and
4 Somtng toals,

In addition to the range of Punches and Dies $7 to 3} dia. available from stock, some of the tools usually required
in' the Radio and Electronic Industry have been standardised for use. with the Hunton Universal Bolster Qutfit.
Ilfustrated above 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. Alternatively, write for illustrated price list W.W.I.

HUNTON LIMITED

PHOENIX WORKS, |14-156, EUSTON ROAD, LONDON, N.W.I. Telephone: EUSton 1477
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' Super Finishing [
— ] P11 . - L i

" ‘\"\A\“‘:“'Y‘ 3 —— 118 s
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“Why ARR‘\ is best” series No. 2

ROTOR shafts used in Garrard Electric Motors are hardened,
ground, lapped, then super finished on the machine shown above. Three
hones vibrating at fast speed impart to the surface of the steel shafts a very
high degree of finish. This finish can be measured and is better than one
micro inch which is almost a mirror finish. Nothing less than this high
standard is considered suitable for use in Garrard equipment. One more
reason why Garrard units are the finest in the world.

' AUDIO
PERFECTION

WILTS

.,
.

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD SWINDON
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Model
6%in. G
Price
27)-
inc. P.T.

7x 4in. G ~ 10x6in.C

Elliptical ; 1 - Elliptical
Price j i 3 Price
25/8 / : 39/6

inc. P.T. 3 . inc. P.T.

ELMAG High Fidelity Units
Designed to give good quality at domestic
volumes. For a power output stage providing
more than 4 watts, 2 or more speakers are
recommended.

Flux Density 8,000 gauss (27,500 Maxwells).
Frequency Response 40-12,000 c.p.s.

9 x 5in. Model 59T. Price 38/2 inc. P.T.

All prices are for speakers without transformers.

TRADE TERMS 333%,



Consider the accuracy
of the
SPERRY size 15
Synchro Resolver

A Synchro Resolver consists of a rotor carrying two
windings at right angles which rotates in a stator also
\ having two mutually perpendicular windings, If the
) synchro is connected as shown below, the voltages
A, ~Apg, vary sinusoidally as shown in the accom-
panying graphs. How closely the voltages of a Sperry
size 15 Resolver follow this sine relationship can be
judged from these performance figures :

(a) Angular separation of Nulls = @ = 90° + 4'
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(b) Transformation Ratio A=KV
0
where K = li(l)oé’ from model to model
0
Variations in K = + 0.2%, in any one model
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(c) Voltage departure from true sine
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'%I Precision resolvers offer the solution to a wide range
of computing problems, and may also be used for
position control.,

(®)23
—
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-
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P
RESOLVER QUTPUT __I— 1T ] 7
VOLTAGE I \,4 ! \ | Ry Ry
/ Yi Ri°R;
\ A |
'I y -

TRUE SINE VOLTAGE \\ 'V / 4\bv / J

N 7 Sperry size 15 Resolvers having the performance
/ described are AVAILABLE EX STOCK.

Advice on their application to your problem is available

SPERRY SYNCHROS

SPERRY GYROSCOPE COMPANY LIMITED, GREAT WEST ROAD. BRENTFORD, MIDDLESEX Telephone : EALing 6771
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Embody new improved R e
features shown below
D v

I 8WAY

26 v
ALTERNATIVE LONG PLUG COVER
34 PROTECTS PINS
WAY

STRENGTHENED EXTRUDED ALUMI-
NIUM COVER WITH RIGID CABLE
CLAMP, TOP OR END CABLE ENTRY

=

SNYISHY

-
4

BOLYINGEN

UQAN S

NOLAND

‘M<MURDG

R R e AR R

OPTIONAL LATCH PREVENTS
ACCIDENTAL DISENGAGEMENT
AVAILABLE FOR ALL
COMBINATIONS

PINS OF PANEL-
MOUNTED PLUG

7 \ MASK TO PROTECT

" GOLD PLATED
SOCKETS AND PINS

DOWELS PROVIDE
MECHANICAL ALIGN-
MENT. SPECIAL
ALTERNATIVE DOWEL
SOCKET FOR ELECTRI-
CAL CONNECTION.

SEND FOR FULL TECHNICAL INFORMATION T10:

e e e GRS

A T S TR

-

HE McMURDO INSTRUMENT CO. LTD.,ASHTEAD, SURREY. TELEPHONE: ASHTEAD 3401
ISPIMMC 4

O
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for
Precision,

Stability &
Long Life

* lnductance

Designers and users ot radio and

electronic equipment know that they
uner s can rely implicitly on the efficiency
and dependability of *‘ Cyldon >

1 & VAR"ABLE CAPACITORS Capacitors and T}mers. ’l:hey kx'low

| too that the exceptionally wide variety
for TELEVISION and AUTO RADIO of types in the standard * Cyldon >

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

SYDNEY S. BIRD .

& SONS LTD.

e

Lt !
n & - “r

- + i3 )
Fin e, 3 i ?;'\-' =
4 ~Falll N~ 3

Address for enquiries and sales correspondence e
LONDON SALES & TECHNICAL LIAISON OFFICE,
3 PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX.
Telephone : Enfield 2071-2. Telegrams : **Capacity, Enfield.”

Head Office : POOLE, DORSET

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

Contractors to Ministry of Supply, Post Office,
and other H.M. Govt. Depts
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Hunts patented Metallised Paper Capacitors are particularly suitable
for loudspeaker crossover networks and are used extensively for this
application. They have negligible self inductance with consequent lack
of self resonance within the audio frequency range, and with the special
method of end connections used on the capacitor unit, the equivalent
series resistance down to zero applied volts is extremely low.

The capacitors listed below are considerably smaller in dimensions
than conventional types, occupying only 25-30% of the space required

for their lowest voltage counterparts in foil and paper construction. TYPE W48

A basic circuit for a twin
speaker combination is shown
on the left. The number of
circuit elements and their cap-
acitance and inductance values
depends on the number of
loudspeakers, their individual
characteristics, and the re-
quired crossover frequencies.

STANDARD CAPACITANCE RANGE

LIST NO. CAP .F D_‘(’:‘?';,;,rig_ TYPE REF. PIHENZONS LIST PRICE
A3le 15 150 was 13 x #” 49
A304 2 150 w48 13 x #” 5/-
B 557 3 150 w49/l 137 x 3" 7/6
B 550 4 150 w49/1 287 x 17 10/
B 551 6 150 w49/l 23" x 1" 12/6
B 552 8 150 w49/l 23" x 1y 17/6
WP 45 10 150 W54/1 24 x 13" 20/-
WP 38 12 150 ws4/1 24" x 13" 22/- TYPE W49/i
WP 247 16 150 W54/l 317 x 13" 26/6 4
A. H. HUNT (Capacitors) LTD.
]‘g WANDSWORTH, LONDON, S.W.18. Tel: BATtersea 1083
PACITORS And in Canada: HUNT CAPACITORS (Canada) LTD. AJAX, ONTARIO

Factories also in Surrey and North Wales.
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REPRODUCERS AND AMPLIFIERS ,LTD.

WOLVERHAMPION - ENGLAND

TELEPHONE ;: 22141/23[4 CABLES.: AUDIO
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LEICESTER

PERCY ROAD,

PARMEKO LIMITED,
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530 C.-986 F. Branding of Wood
500 C 3"”0 / o . d
A \\ heats up from cold
W e e r;\ 2&“&/ Branding of Thermo-sett ﬁﬁcs '
—r in 6 seconds!
390 € caoo v, / Melting of Enthoven Aluminrum Cored Sotder
238 C.460 F." 35V 7 [ Meluing of 40760 Solder Manufactured for Enthoven Solders Ltd., by Scope
0 c..37|4 5 I/r - 016l0/40 — Laboratories, Melbourne, Australia.
7
10 ¢ otk / Marking of Therre.Plastics ——— Designed on an entirely new principle, this
I light-weight, versatile iron is eminently suitable
aic : for soldering operations in the radio, television,
Ouconos  § 6 0 5 0 B 30 ]

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

seconas

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

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

LIST PRICES

IRON 39/6
TRANSFORMER 35/6

All prices and trade
discounts subject to revision

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

4 Length, 10”7; weight, 3% 0zs.; can be used on 2.5 to 6.3 volt supply
(4 volt transformer normally supplied) or from a car battery.

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

% Simple to operate ; ideal for precision work.

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

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

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

Switch to the
Superspeesd

Soldering Iron

as being used by the
Royal Society Antarctic Expedition
for the International Geophysical Year.
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CINTEL SYNOPSIS

This new Cintel Synopsis giving a
brief description of all current
electronic and television equipment
is now available. To obtain

your copy merely complete the
coupon provided and post

to the address given.

Your name will be added to the
company’s mailing list to

receive all future publications.

|
|
|
| abpress
|
|
|

CINEMA

WORSLEY BRIDGE ROAD - LONDON - S.E.26

COMPANY ...
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When it’s RELAYS contact

R.E.C. M. F. Exhibition
Park Lane House
VISIT US ON STAND YV
April 9—1!

Lower Illustration; Series 590.

U%:er Mlustration; Series 596.
D.C. A.C. operated, Max. V. 250. Con-

operated, Max. V. 140. Con-

tact rating up to §A. continuous.
Switching: One to six poles in
various combinations. Overall siZe:
1 7/16” long ‘by 1 3/32” wide by
£25/32" deep. C}:)il consumption 0.5
to 3 watts.

tact rating up to 5A. continuous.
Switching: One to four poles in
various combinations. Overall size:
1 7/16” long by 1 3/32” wide by
1 25/32” deep. Coil consumption 2
or 4VA.

Coils are wound for standard voltages up to 250V .A.C, and 140V.D.C. Coils can be
supplied vacuum impregnated if required.
Pleasewrite for sllustrated leaflet.

EXNING ROAD NEWMARKET

A.lD., & A.R.B. approved.

Devices

LTD.

Telephone: Newmarket 3181/2/3 Telegrams : Magnetic Newmarket.
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‘Frequentite’ is the most suitable insulating material for all high frequency
applications. Seventeen years ago we introduced the first British-made

low-loss ceramic, and consultation with us before finalising the design of
new components is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport 2271. Telegrams: Steataln, Stourport

S.P.76
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Complete coverage with both FM and
AM from 75 to 230 Mc/s... 0-019
accuracy at 5 Mc/s check points.... Wide
frequency deviation of signal for visual
alignment at both Carrier and Intermediate
Frequencies. These are just some of the
facilities provided by this up-to-the-
minute “Advance’ achievement. Backed
by a world-wide reputation for reliability,
the *'Advance’ 63 gives the essential
standard of critical accuracy demanded
by today’s—and tomorrow’s —T.V.
and V.H.F. Radio problems.

G.D.1

WiIRELESS WORLD

i
'
|

e

T

GRYSTAL CHECKS to 0017

23

AM at 107 30% £ 25

MODULATION DEPTH

Full technical details in Leaflet No. W 36

available on request.

NETT

PRICE
UK

ADVANCE COMPONENTS LYD - ROEBUCK ROAD- HAINAULT - ILFORD - ESSEX - TEL : HAINAULT 4444
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That is a bold statement, but we mean it:
we invite you to compare Stentorian High
Fidelity, for performance and price, with any
other equipment.

Four years ago, when we introduced
Stentorian speakers incorporating our patented
cambric cone, we coined the phrase ‘High
Fidelity at realistic cost . That phrase is
even truer today: the wide range of WB
equipment now available provides for the

W&o&/

individual preferences of every Hi Fi enthusiast.

Specialisation — backed by over 30 years’
experience — is the secret of our success, not
only in this country, but in face of fierce com-
petition in the U.S.A. and in many other
overseas countries. The suggested loudspeaker
systems illustrated below have been approved
by users all over the world, and their letters,
in ever-growing numbers, are almost embar-
rassingly complimentary.

lenlorian

High Frdelity st realistic cost

Stentorian H.F.816 in
Junior Bass Reflex
Corner Cabinet.

Type H.F. 816

8” unit, die cast, 16,000
gauss magnet, cambriccone,
6 watts capacity. 50-14,000
c.p.s. Bass resonance
63 c.p.s. £6.17.0

|

Junior Bass Refiex

Corner Console

For use with 8" or 10”7

units with provision for

tweeter. 33" x 224" x 184",
£9.9.0

\

Stentorian H.F. 1012 in
Standard Bass Reflex
Console Cabinet.

Type H.F. 1012

10” unit, die cast, 12,000 gauss
magnet, cambric cone.

watts capacity. 30-14,000
C.p.s. Bass resonance
35 c.p.s. £4.19.9

Standard Bass Reflex
Console

For use with 10” or 12” units

with provision for tweeter.
32"x22"x16”. £10.10.0

Stentorian H.F. 1012
with T.10 tweeter in
Senior Bass Reflex
Corner Console.

Type H.F. 1012

10” unit, die cast, 12,000 gauss

magnet, cambric cone, 10

watts capacity. 30-14,000c.p.s.

Bass resonance 35 c.p.s.
£4.19.9

Type T.I10

Tweeter unit, m/c pressure
type, 14,000 gauss magnet.
2,000-14,000 c.p.s. 5 watrs,
Recommended for use with
H.F. 1012, i4.4.0

Senior Bass Reflex Corner
Console

For use with 10” or 12” units
with provision for tweeter.
35"x30"x 19”7, £I1.11.0

Stentorian W.B. 12
Quality Amplifier

12 watts, low noise input
circuit, double triode phase
splitter, push-pull output
stage giving outstanding
reproduction. £25.0.0

Stentorian VHF/FM
Tuner

Rock-steady tuning with
no drift. Frequency range
87.5-108 Mc/s. Extra-high
sensitivity for fringe areas.

£25.0.0

Stentorian H.F.812 in
Corner Console
Cabinet.

Type H.F. 812

8” unit, 12,000 gauss magnet,
cambric cone, 5 watts capa-
city. 50-12,000 c.p.s. Bass
resonance 65 c.p.s. Die cast
chassis. £4.3.6

Corner Console

26" x 17" x 74" for use with

Stentorian HM.F. 812.
£5.10.0

@ Ask your usual dealer to demonstrate, or see

and hear the complete range at the Audio Fair,
or at our London office, 109 Kingsway, W.C.2,
any Saturday between 9 a.m. and 12 noon. Fully
descriptive leaflets gladly sent on request.

Stentorian H.F. 1214
(with T.816 in cabinet)
in Standard Bass Reflex
Cabinet.

Type H.F. 1214

12” unit, die cast, 14,000 gauss

magnet, cambric cone, |5

watts capacity. 25-14,000

c.p.s. Bass resonance 39 ¢.p.s.
£9.15.6

Standard Bass Reflex
Console

For use with 10” or 12* units
with provision for tweeter.
32"x202"x 16 £10.10.0

Type T.816

Special 8” mid-range unit for
use with H.F. 1214, 16,000
gauss magnet, §5 watts capa-
city with 1,500 c.p.s. cross-
over. Up to 17,000 c.p.s.
Impedance {5 ohms.£6.10.0

All prices in this advertisement
are inclusive of Purchase Tax.

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS



APRIL, 1957 WIRELESS WORLD 25

-15" Centigrade
67°30 North

Operating well within the
Arctic Circle is the most Northerly
taxi service in Europe. Situated

imn Sodankyla, the group have

their main station in the house of

The 70ft. wooden aerial mast at the main station,
a typical Lapland fog cabin.

the eldest taxi driver in the
village —Mr. A. Marttiini, who
started his career herding rein-

deer.

The group find that radio-
telephone equipment is invaluable
in saving time and avoiding

wasted mileage, in this wide area

Reindeer rooting for lichen outside the main
statfon fence.

of lonely forests, frozen lakes and

wandering herds of reindeer.

For working under these
strenuous and exacting conditions
they have selected equipment
manufactured by British Com-
munications Corporation. A

wise choice where fine perform-

Reindeer herdsmen visiting Mrs. Marttiini who
operates the control station.

ance and utmost reliability are

vital factors.

Do
British Communications Corporation Limited

Second Way - Exhibition Grounds

Wembley - England

by the taximen and supervised by Nores & Co.,

One of the Sodankyld installations, carried out
representing B.C.C. in Finland. ‘

Telephone: Wembley 1212 Cables: BeeCeeCec
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LOUD

equipment will reproduce silence

—as well as music.

The ability of hi-fi equipment to reproduce silence
is perhaps a keener test of its quality, than is its
ability to reproduce a full orchestra in spate.

When you are listening to Connoisseur equipment a
pause is a pause—an interval of silence. It is silence
you can hear.

This is why. Connoisseur equipment is
designed by a perfectionist. It is built under his
close supervision.

The Connoisseur transcription motor is a
fine job, possessing outstanding qualities and
unique features. On all three speeds there is a
49, variation which is obtained without braking
action. The motor is synchronous and will
maintain its synchronisation with up to 259,
variation in line voltage. Price £20 plus
£8/11/- tax.

The Connoisseur Pick-up is made like a
watch—a precision instrument with a downward
pressure of only 4 grams. It has a frequency

Prices: Pick-up complete with 1 head fitted with Diamond Armature

range from 20 to 20,000 cycles at 33} r.p.m.
The armature retracts into the head if acci-
dentally dropped and the coil is perfectly
screened by a magnet to minimise hum.

£8/19/- plus Purchase Tax £3/16/6. Head only £6/12/- plus Pur-
chase Tax £2/16/5. Replaceable Armature System £4/10/- plus
Purchase Tax £1/18/6.

Pick-up complete with 1 head fitted with Sapphire Armature £5/17/-
plus Purchase Tax £2/10/-. Head only £3/10/- plus Purchase Tax
£l//l9/ll. Replaceable Armature System £1/4/- plus Purchase Tax
10/4.

A.R.SUGDEN & CO. (Engineers) LTD.

WELL GREEN LANE
Telephone: Brighouse 2397

* BRIGHOUSE -  YORKSHIRE

Telegrams: Connoiseur, Brighouse
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this 1s the
smallest
all-aluminium
electrolytic
capacitor
yet!

Design Engineers concerned
with transistor circuitry for
hearing aids, midget trans-
mitters and receivers and other
miniaturised equipments, will
welcome this new range of sub-

miniature electrolytic

capacitors by Plessey.
This superior all-aluminium
capacitor is made possible by an
advanced application of etched
foil construction. Four case sizes
are available; 0.1” x ", £" x
T%_"’ T%" x —%.Il’ and %” x %II.
Temperature range is ~15°C to
4+60°C. Capacities available
are from 0.5pfd to 50upfd
according to working voltages
which range from 1.5v to 70v.
Plastic insulating sleeves can
be fitted if required. Extensive
details and data tables are set
out in Plessey Publication
No. 847, which is offered on
request.

Sub-miniature
Electrolytic
Capacitors

by [ Plessey ]

B COMPONENTS GROUP . SWINDON COMPONENTS DIVISION
Walh CEMBREY STREET + SWINDON + WILTSHIRE « TELEPHONE: SWINDON 5461 Gl iz oh
@ SC2a
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A .
Cog d:ama" d [« 500 100

With diamond styls, everything is in the superlative:
longest life (twenty times that of sapphire),
kindest to the record, most economical in the long run.

The hardest of all. But therefore also the most difficult to shape accurately.
The Acos diamond is shaped and polished with utmost precision.
What is more, like all other Acos styli,
the diamond stylus, too,
is tested at 500 times magnification,

making most sure that it is the very best.

There is now an Acos diamond for every current Acos pick-up.

O—g—%—g—. ARE DOING THINGS IN STYLI

COSMOCORD LTD. WALTHAM CROSS HERTS. TEL: WALTHAM CROSS 5206 (London telephone subscribers plesse disl WA4 $206)
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Single pillar
lampholder supplied
completely prewired

with 3 f1. leads
ready for immediate
installation.
Reference No.
8011010155

Thorn pillar lampholders
for the illumination of
instrument panels . . .

Originally designed for aircraft control panels (and widely used
throughout the British aircraft industry) these Thorn pillar and
bridge piece lampholders are of universal application for

industrial use wherever instrument panels require illumination.

... and bridge pieces

The special advantage of Thorn pillar and bridge
pieces is their notable economy of panel space and the
clear illumination they provide. Wiring arrangements
are extremely simple and bridge pieces can be quickly
added to existing control panels without any difficulty.

A full range of these components is available.

Bridge pieces are supplied with double entry leads
for emergency stand-by lighting if required.

The present range of bridge lighting units
is as follows :—

TYPE A Mk. G4B Gyro Compass 4 lamps

TYPE B Artificial Horizon 2 lamps

TYPE C Large S.A.E. Case (4BA screws) 2 lamps SPACE SAVING :'
TYPED Small S.A.E. Case (4BA screws) 2 lamps All these components
TYPE E Horizontally mounted Double Desynn 2 lamps are of minimum size
TYPE F Large S.A.E. Case (2BA screws) 2 lamps because they are
TYPEG Small S.A.E. Case (2 BA screws) 2 lamps designed round the
TYPEH Large Air Ministry Case 2 lamps unique Atlas Midget
TYPE J Instruments with 3" P.C.D. fixing 2 lamps lamp only 0.575” long
TYPE K Double Desynn mounted vertically 2 lamps and 0.249" in diameter.

Write for illustrated brochure giving full details

Thorn Electrical Industries, Aircraft Components Division, Great Cambridge Road, Enfield, Middlesex. Tel.:

Three types of Thorn

midget panel bulbs

are available.

28 volts 0.04 amps

12 volts 0.1 amps
6 volts 0.1 amps

Enfield 5340



30 WIRELBSS WORLD

APRIL, 1957

Precision Audio
Measurement

calls for the very best in
test equipment

An unrivalled Range ot

Marconi Instruments

Measurements of audio performance to modern
standards call for the very best in test equipment.
Marconi’s offer an unrivalled range of instruments
to meet the most exacting requirements at every
stage in the design-production cycle. From first
evaluation of laboratory models to final testing in
the factory, there is a Marconi instrument to meet
the need.

/&
/

MARCONI

INSTRUMENTS

MARCONI INSTRUMENTS LTD ST. ALBANS -

HERTFORDSHIRE

BEAT FREQUENCY OSCILLATOR TYPE TF 195M

A reliable, low-distortion signal source for all audioc measurements.
Frequency range: 10 cfs to 40 kc/s. Up to 2 watts can be delivered into
loads of either 600 or 2,500 ohms. At 0.5 watt output, individual har-
monics are less than 0.2%.

BEAT FREQUENCY OSCILLATOR TYPE TF 195M/5

A wide-range instrument, the TF 195M/5 covers from 50 ¢/s to 200 ke/s
in one band. Its output circuit includes a resistive step attenuator and
a continuously-variable slide wire.

DISTORTION FACTOR METER TYPE TF 142F

Measures total spurious content, up to 30 kc/s, of inputs within the
fundamental frequency range 100 ¢/s to 8 ke/s.  Distortion measurement
range : 0.05 to 50%. The input can be at any level between 500 mV and
500 volts.

WAVE ANALYSER TYPE TF 455E

Gives amplitude and frequency of individual components of either audio
signals or the modulation envelopes of r.f. signals. Its a.f. range is 20
cfs to 16 ke/s and its amplitude measurement range is 30 pV to 300 volts.

OUTPUT POWER METER TYPE TF 893

A wide-range absorption-type power meter for use in the frequency range
20 ¢fs to 35 kcfs. The power measurement range is 20 pW to 10 watts and
the input impedance can be set to any of 48 different values between 2.5
ohms and 20 k().

AM & FM SIGNAL GENERATORS - AUDIO & VIDEQO OSCILLATORS

FREQUENCY METERS VOLTMETERS POWER METERS

DISTORTION METERS FIELD STRENGTH METERS

TRANSMISSION MONITORS DEVIATION METERS

OSCILLOSCOPES,  SPECTRUM & RESPONSE  ANALYSERS
Q METERS & BRIDGES

* TELEPHONE: ST, ALBANS 56161

London and the South: Marconi House, Strand, London, W.C.2. Te!: COVent Garden 1234

Moidlands : Marconi House, 24 The Parade, Leamington Spa. Tel: 1408

Norih: 30 Albion Street, Kingston-upon-Hull., Tel: Hull Centrai 16347

WORLD-WIDE REPRESENTATION

TC 98
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PRINTED
CIRCUIT

CONNECTORS

Printed Circuit Connectors in high grade black
moulded bakelite.

Six, twelve or eighteen way.

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

Current carrying capacity : 5A.

Polarising keys available, if required.

Insertion pressure : 1756—200 grammes per contact.
Contact centres: 5/32".

6 BA. fixing.
R.E. C. M. F. Exhibition I o 1
Park Lane House , g
VISIT US ON STAND W $
April 9—I1

POWER CONTROLS\

I' T E D

e

EXNING ROAD - NEWMARKET - SUFFOLK.
TELEPHONE : NEWMARKET 3181-2:3 - TELEGRAMS: POWERCON : NEWMARKET
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T e e
Our latest development ......

RADIO TELEPHONE EQUIPMENT
Type AMI104

—

This new Hudson equipment is a 15-watt amplitude
modulated Mobile Radio Telephone system designed
to the new G.P.O. specifications. More than forty
are being supplied to the Flintshire and Norwich

County Councils for installation on ambulances.

Hudson systems are used by the Ministry of
Supply, Home Office Communications, G.P.O.,
Central Electricity Authority, Electricity Boards
and numerous important Commercial concerns.
They employ the latest techniques and are built
with the finest components to ensure reliability
and long service.

HUDSON ELECTRONIC DEVICES LTD.
Sales Office and Factory :
KNIGHT'S HILL SQUARE, WEST NORWOOD, LONDON, S.B.27
TELEPHONE: GIPsy Hill 2384




APRIL, 1957

BAKELITE CABINET

PRICE !
I5/ 6 Plus 3/- p.p.

Ideal for midget construction. Available
in Walnut or Green. Size [2in. long,
7in. high, 5}in. deep. Complete with
handle, back, dial and two knobs.

WIRELESS WORLD

33

RADIO/GRAM CHASSIS

TYPE AMS: 5 valve Superhet

3 waveband ......ooeeeieeeienns 12 Gns.
TYPE AM7: 7 valve Superhet

with push-pull output 3

waveband .......coveceeenieens 16 Gns.
TYPE AM/FM47: 7 valve

Superhet with FM/VHF Band

(4 waveband).........cceuu.n.... 23 Gns.
TYPE AFM49: 9 valve Super-

het with FM/VHF Band (4

waveband). Push-pull output

including one speaker ......... 26 Gns.
Carriage and Packing 12/6 extra.

UNREPEATABLE CHASSIS OFFER!
THE
DULCI|
F3

AMPLIFIERS

PRICE Plus 3/6 postage and
£5.15.0 el
High quality three valve fhree watt amplifier for
A.C. Maine 200/250 volts. Four controls give a
wide tone variation. 3 ohm speaker output.
Chassis fully isolated. Valve line-up: 6SG7,
8V6, 6X5. Bronze finished chassis size 8in. x
4in. x 5in. high. Supplied built and tested and
guaranteed for twelve months (90 days valves).

RADIO/GRAM
CHASSIS
ASSEMBLY
PRICE
CONTAINING:
% Punched chassis, Back- l % Mains Transformer.
P;?;e'xestﬁ; Size & 12in. x ¥ Output Transformer.
*rumlt;-téﬂour Glass Dial *szrré:nss-?ng (309F )

% Wave Change Switch.
% Two Controls Vol/Tone.
Knobs, Y% Smoothing Condenser.

¥ | pair Midget LF.T.s. ¥ Five Valve Holders.

Theoretical circuit and rough component layout free with each
assembly.

% Drive Drum and Spindle,
% Continental Control

! BARGA!N!
CONDENSER OFFER

(new, unused and of current manufacture)

ELECTROLYTIC PARCEL containing
1—50 x 50 mfd x 350 volt B,E.C. Can,
1—40 x 40 mfd. x 450 volt B.E.C. Can,
1—32 x 32 mfd. x 450 volt B.E.C. Can.
232 x 32 mid. x 350 volt B.E.C. Can.
2—32 x 32 mfd. x 275 volt Hunts Can,
6—25 mfd. x 25 volt B.E.C.

Price 32/6 plus 1/6 postage.

PAPER TUBULAR PARCEL
taining
6-—.005 mfd. x 1,000 volt Dubilier,
6—.01 mfd. x 1,000 volt Dub/Sprague.
6-—.02 mfd. x 750 volt Sprague,
12—.05 mfd. x 350 volt Plessey.
12-—.1 mfd. x 500 volt Plessey.

Price I5/- plus 1/6 postage.

con-

! ' CONSTRUCTORS WILL WELCOME!!

THE =
REGENT=

CABINET
ASSEMBLY

rrice 30/-3

Plus 3/6 p.p.

Comprising a cream bakelite cabinet and back, size llin, %
6in. x 7in. Attractive three-colour dial and pointer. Metal
chassis punched for 4 vaive (B.9.A) superhet and fixing brackets.
Drum, Drive-Spindle, Spring, Pointer and 3 knobs,

CONSTRUCTION BOOKLET on the REGENT
superhet available shortly. Watch for details.

4-valve

SUPER!OR BUREAU

An elegant cabinet in r4ch|y ﬁgured

THE SUPEREX 55"

TWO COMPACT
RECORD-PLAYER
AMPLIFIERS

THREE VALVE TYPE (ECC83, ELS84, EZ80).
A high quality amplifier designed to satisfy the
requirements of the more discriminating record
enthusiast. Three controls give a very wide varia-
tion of tome. Output approx. 2 watts. Fully
isolated ehassis. Overall size approx. 6%in. x
5in. x 24n. Price £4/10/-. plus 2/6 postage and
packing. 2-3 ohm O/P transformer 6/- extra.
THREE VALVE (EBC41, EL41, EZ41). Ideal
for use in a low priced record player. Qutput
approx, 2 watts. Two controls—volume and
tone. Mains transformer and fully isolated chnssm,
less output ¢ which

separately. Overal' size approx. 6%in.x6in.x
24in. PRICE £3/19/6 plus 2/6 postage and
packing. 2-3 ohm O/P Transformer 6/- extra.

BATTERY PORTABLE

FOUR VALVE

SUPERHET ———— CABINET
SIZE

LONG WAVE 103" X 84"

MEDIUM WAVE — x 43"

LARGE
ELLIPTICAL
SPEAKER—————

MINIATURE
B7G VALVES

BUILDING COST
£7.15.0

. FOR
plus 4/- carriage STRUCTIC

CONSTRUCTION BOOK

walnut veneer, internal panels in poli
sycamore. A drop front lid covers a
sloping, uncut control panel (16in. long x
10%in. high) alongside which is an uncut
base-board (153in. long x 134in, back to
front). The inside of the drop front lid
is panelled in beige leatherette. In the
lower part of the cabinet are two large
storage cupboards (134in, high, 7{in.
wide, 164in. deep). The lid and cupboard
handles are in chased Flortentine bronze.
Overall dimensions (33m hlgh 34in. long,
164in. deep) |6
2 Plus 25/- carriage,

RECORD PLAYERS. Latest four speed auto-changers

single play units by Collaro, BSR and Garrard. TERMS
HIGH FIDELITY AMPLIFIERS. We can supply

any of the high-quality amplifiers and pre-amplifiers CW.o.
by LEAK, QUAD, ARMSTRONG, GRAMPIAN and OR
WHITELEY; also home construction kits suitable

for OSEAM 912 and MULLARD 510. C.O.D.
QUALITY SPEAKERS. A good quality spesker is UK.
an essential part of any radio or sound system. Always ONLY
in stock, speakers from 3¢in. to 12in. by GOODMANS,
WHITELEY, WHARFEDALE, G.E.C. and ELAC.

! SUPERB QUALITY!!

Rexine covered cabinet suitable for housing
speaker and amplifier in end compartment.
Adjustable uncut motor board 14}n. x 123iin.
Internal clearance from lid to base of cabinet %in.
Two colour covering in blue and grey or wine and
grey rexine. Handle BHttings, locks and hinges
are in gilt with a solid white plastic handle.
Overall size 18in. long, 94in. high, 13}in. back to

front.
PRICE £4/5/-.
Plus 7/6 carrlage and packine.

yperior

aalo supples

37 HILLSIDE, (HARROW ROAD)
STONEBRIDGE,NWIO. £/gar 3644
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RCA BASIC TELEVISION STATION

prowdes complete facllltles for versatlle programmmg W|th minimum investment

T

'I__
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: PICTURE & TRANSMITTER
H | | waverom L& RACK EQUIP.

MOUNT ON |
WALL) | —

l WORKSHDP.
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— AUDIO/VIDED
CONTROL _CONSOLE
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8 STORAGE
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kk )} FILM PROJECTION
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| ANNOUNCE FILM EDITING

seery wer | || |
o T T e
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-
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‘I’yp:cbi Flbor Plan—scaled in one foot squures‘

EQU | PM ENT i PAC KAG E” for basm TV station consists of an RCA vidicon
film camera chain, picture and waveform monltormg facilities, 16-mm film pro-
jector, slide projector, multiplexer, studio synchronizing generator, master audio-
video switching console, stabilizing amplifier, turntable, microphone, transmitter,
antenna, audio editing equlpment spare parts, installation tools and materials.

e o

A complete television broadcasting “package”, com-
prised of equipment basic to all television stations, is
offered by RCA to those planning television broad-
casting on a small but highly efficient scale. The Basic
Television Station enables the broadcaster to start pro-
gramming with a relatively small investment, and
reduces operating costs$ to the minimum.

All units in the “package” meet RCA’s world-famous
standards of good engineering for high quality perform-
ance. Proved and tested in the field, this equipment
assures continuous, dependable service with mini-
mum operating and maintenance personnel. The Basic
Television Station offers many important advantages:

ECONOMICAL ONE-MAN OPERATION ... One
man can easily operate all program controls which are
located in the unique two-section Audio-Video control
and switching console. The operator of this centralized

RCA INTERNATIONAL DIVISION

Trademark ® Registered

o

e x . e —— ==

control can also handle any additional live and film
cameras that might be added later.

PROGRAMMING VERSATILITY . .. The RCA Basic
TV Station provides facilities for: Network or incoming
“off-air” satellite programs; local 16-mm programming;
local film and slide programs; local live programming,

EASILY EXPANDED .. .“Matched” design permits
quick and easy expansion—without obsoleting the basic
equipment. “Matched” live camera and remote pickup
facilities can be added when desired; or an increase in
power can be made at a later date with RCA “Add-On”
Amplifiers or higher power transmitters.

See your RCA Distributor for additional information
on the RCA Basic Television Station. Or write Dept.
TV-49-D. RCA International Division, Radio Corpora-
tion of America, 30 Rockefeller Plaza, New York 20,
N. Y, for free booklet giving complete details.

RADIO CORPORATION of AMERICA

30 Rockefeller Plaza, New York 20,N. Y., U.S. A
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FERRANTI SEALED

WIRELESS WORLD

COMPLY WITH RCS 231 AND RCL 23I

MILLIAMPERES
4
[ gy S0

2" SEALED INSTRUMENT

TYPE APPROVED

moving Con
Fasefe

sspessssesEas

2)” AND 3}"
SEALED INSTRUMENT

Ferranti sealed instruments comply with the
requirements of the Joint Service Radio
Components Standardisation Committee.

Full Type Approval has been obtained for
2" instruments, Humidity Class H.1 and

Temperature Category 40/85.

INSTRUMENTS

FERRANTI LTD - MOSTON - MANCHESTER 10
London Office: KERN HOUSE - 36 KINGSWAY -

w.C.2

35
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Question “‘Why don’t dealers stock and recommend our Amplifiers and Tuners, ete?”
Anmer ‘‘Because they cannot afford to as we give their discount to YOU (the public.)”

This direct trading explains why our products, though in the top.

class, are so much cheaper than our competitors’.
What we are and what we do.

Firstly we are
Feeder Units,

and Record Reproducers.

Secondly we are Retailers of Gramophone Units, Autochangers,

Speakers, Tape Recorders, etc., etc.

We recommend only that which we know to be of good performance
group of traders who
sell job lines at apparently low prices because they are obsolete or
faulty. On the other hand our finances are such that we do not have
to sell you an expensive article if we know that a less expensive unit

and of sound construction. We are not in

will do your job perfectly.

If any reader should have his mind set on a high-priced amplifier of

uite large manufacturers of Audio Amplifiers, Radio
ape Recorders, Portable Record Players, Speaker and
Amplifier Cabinets and custom built Complete High Fidelity Radio

another make and would like to save money if possible, we should

like to make the following clear-cut offer: If he buys one of owt
“ Symphony ” Amplifiers or Tuners and is not entirely satisfied with it
he may return it for full credif against any other amplifier or tuner on the

market. It should be emphasised at this stage that we can supply any
Amplifier, Radio Tuner, etc., advertised.

Our chief Engineer, who is operating a Technical Guidance Service,

is available daily including Saturdays from 10 a.m. to 6 p.m. or

eal with enquiries by return of post.

Our new illustrated Catalogue and supplement will be a great boon to

those desiring quality equiprnent for modest” expenditure.
2}d. stamps for your copy now. It may well 1 4
our equipment is on demonstration at our showroom in conjunction
with a variety of Pickups, Speakers, etc. If you can possibly call we
shall be pleased to see and help you. H.P. facilities available.

Send two

save you pounds! All

It is essential to mention “ Wireless World” ewhen requesting Catalogue or

when ordering.

WE ARE HOLDING OUR OWN AUDIO FAIR IN OUR DEMONSTRATION ROOMS

The New No. | “SYMPHONY’ AMPLIFIER
MARK Il is a 3-channel 5-wact Gram/Radio Amplifier
with astonishingly flexible tone control. You can lift the
wreble, the bass, or—and here is the unique leatu.re'—
the middle frequencies to suit your own ear characteristics
and the record or radio programme being heard. lt is
thus possible to arrange the frequency-response of the
amplifier to a curve equal and opposite to the resultant
curve oi the other items in the chain_so what 'ﬁnally
registers in the brain is as per original. This flexibility of
control is even more important than the nominal linear
response of the amplifier, as the pickup_speaker, etc., are
not linear. Independent Scratch-Cut is also fitted and
special negative feedback circuit employed. The Amplifier
can accommodate a wide variety of records from old 78s
to new L.Ps, and there is full provision for Radio Tuner,
Tape take-off and Playback. It is available to matct’ 2/3
or |15 ohms speakers. Prit:e2 12 gns. (carriage 7/6) Fitted
in portable Steel Cabinet. 2 gns. extra.

Th‘:o New Neo. < SYMPHONY* AMPLIFIER
MARK 111, as No. | S

but with 10-
watt  Push-
Pull triode
output and
triodes
throughout.
Woden
mains  and
ocutput
transfor-

mers and
choke. Out-
put tapped
3,7.5and 15
ohms. Pro-
vision for

Tuner and Tape. Competes with the most expensive
amplifiers on the market yet costs only 16 gns. (carriage
7/6; Fitted in portable Steel Cabinet 2 gns. extra,
“SYMPHONY " AMPLIFIERS WITH REMOTE
CONTROL

Both the above model Amplifiers are available with al
controls on a separate Control Panel with up to 4ft.
flexible cable which simply plugs into the amplifier.
Enables the Amplifier proper to be sat in the bottom of a
cabinet whilst the controls are mounted conveniently
higher up. Extra cost 2 gns.

No. | “SYMPHONY ” F.M. TUNER. High grade
Instrument with extremely silent background. Based on the
latest type of
permeability-
tuned Coil
Assembly of
advanced design
housed in anti-
radiation
shroud giving
extreme sensiti-
vity and high
music/noise ratio
Suitable for
amplifiers in the
highest fidelity
class., £15/8/-,
Power Pack £3/7/6.

Magic eye £1 extra if required,
N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR

Fine little job. Will plug into any radio and add F.M,
€13/15/-. Magic eye assembiy £] extra if required. Ditto
mounted in_beautiful dark walnut cabinet complete with
magic eye 17 gns. Carriage 7/6.

No. 2 “SYMPHONY " AM/FM TUNER.
Combining
all the
specifica-
tions of
our Long,
Medium and
Short wave
Superhet
AM  Tuner
and our No.
| FM Tuner.
Separate
Coil Assem-
blies and
IFs Fully
self-pow-
ered on
one chassis
6 gns.

"SYMPHONY ” AM/FM RADIOGRAM CHASSIS
Mk Il Very high grade Radiogram Chassis incorporating
the Long, Medium, Short and VHF Bands; nine valves
including new fan-type, built-in Magic Eye; push-pull
output for high quality reproduction. Input sensitivity
adequate for Studio. Professional quality (P) and
transcription (PX) pick-up cartridges. New type ultra-
sensitive, anti-radiation, no-drift F.M, front-end; built-in
ferrite rod A.M. aerial; plug-in F.M. indoor dipole aerial
supplied free. Negative feedback; IS ohms tapped 3 ohms
output, entirely new-look German-type dial and knobs in
gold, brown and cream, measuring 1Sin. x 6in.
horizontally., Depth front to back 8in. An extremely
attractive up-to-the-minute instrument. Price complete
with 10in. Goodmans Loudspeaker, 26 gns. plus carriage
10/-. Alternatively, allowance made on standard Speaker
against a more expensive, high fidelity speaker. Delivery
from stock.

RECOMMENDED GRAMOPHONE UNITS
All current Collaro Units in stock for immediate delivery

NEW MODEL GARRARD RC88 AUTOCHANGER
£15/11/4. RC98 £17/10/3. Prices less head.

Variety of pickup cartridges available in Garrard shell to
fit RC88 and RC98. Leaflets on Collaro and Garrard
Gram. Units on request,

LENCO GL50. 4-speed continuously variable from above
78 r.p.m. to below 16 r.p.m. Special Autostop. Price
with Studio * O " or *'P' head or Goldring variable
reluctance head, £21/17/10.

LENCO GL55, as above but without pickup and auto-
stop but fitted with special device for Groove Location
and knob which completely disengages drive-wheel.
Suitable for use with any pickup, especially transcription
types and BJ. Arm. Price £17/10/4. Immediate delivery
guaranteed.

ENCLOSURES TO GOODMANS '“SHER-
WOOD " DESIGN Walnut or mahogany, complete with
Acoustical Resistance Unit, 19 gns. or less A.R.U., 164 gns.
MIDAX/TREBAX CABINET. To match ““ Sherwood "'
{Viscount) 8 gns.

“SYMPHONY ' BASS REFLEX CABINET KITS.
30in. high, consist of fully-cut {in. thick, heavy, inert, non-
resonant, patent acoustic board, deflector plate, felt, all
screws, etc,, and full instructions. Bin, speaker model,
85/-. 10in. speaker model, 97/6. !2in. speaker model,
£5/7/6. Carriage 7/6. Ready built, 15/- extra.

As above but fully finished in figured walnut veneer
with beautiful moulding and speaker grille. 10in. £11
12in. £11/10/-. Other veneers to order.

NORTHERN RADIO SERVICES

DEPT. WW,, 11, KINGS COLLEGE ROAD, ADELAIDE
ROAD, LONDON, N.W.3. Phone: PRimrose 3314
Tube:: Swis- Cottage and Chalk Farm. Buses: 2, 13, 31, 113 and 187

CONSOLE AMPLIFIER
CABINETS. 33in. high, lift-up
lid with piano hinge, take Tape
Deck, Gram Unit or Autochanger,

Amplifier, Pre-Amplifier, and
Radio Feeder Unit, finished
medium  walnut veneer. De
luxe version, price 12 gns.

Oak or mahogany veneers and
special finishes to order. Carriage
according to area. We will
quote by return.

NORDYK CABINETS. Spea-
ker Enclosure £5/17/6. Table
Mode! Amplifier/Gram Unit Cab-
inet £5/19/6. Table Mode Tape
Recorder, Tape Amplifier or
Radio Tuner Cabinet £5/19/6.
Record Storage Cabinet holding
150 records £4/17/6. Al above
cabinets measure (internally)
19in. wide x 13in. high x I3in.
deep and ‘finished in polished
walnut, thus enabling a complete
installation to be built up unit
by unit in matching style cab-
inets and added to as required.
We can supply Amplifiers,
Tuners, Gram units, Tape Decks
and speakers mounted in these
cabiqets. Examples on demon-
stration.

TAPE RECORDER DEPT.
We are specialists in _the supply
of tape gear for use in conjunc-
tion with High Fidelity Equip-
ment. We are familiar with all
worth-while Tape Recorders and
Decks on the market and are in a
unique position to advise on
Tape Recorders, Tape Decks,
Tape Amplifiers and Tape Pre-
Amplifiers and give unbiased
opinions and demonstrations. All
those intending buying a Tape
Recorder or adding Tape facilities
o their present systems are
advised to consult us before
spending money, as we might
well be able to save you money
and dissatisfaciion. Call for a
demonstration, or write.

THE *SYMPHONY " DE-
LUXE TAPE RECORDER.
2-speed, twin-track, microphorie,
radio and gramophone inputs.
Facilities for playback through
high quality internal elliptical
speaker or through external
high fidelity speaker ar through
external high fidelity amplifier.
Automatic head demagnetisation
Wide frequency range heads,
Housed in handsome polished
wainut cabinet. Fantastic value
for money at 49 gns. or 9 month-

ly payments of 6 gns. Plus
carriage and packing £1. Full
details in catalogue. Also

available with built-in revolution
counter for 52 gns. or 9 monthly

payments of £6/13/-. Recom-
mended microphone Ronette
Hand Mike £2/15/-. Very High

Grade Stand Type £10/4/-.
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NEW

GRADE

OF
FERROXCUBE
RESULTS

HIGHER EFFICIENCY POT CORES FOR AUDIO FREQUENCIES

Following the development of audio frequency
grades of Ferroxcube, Mullard now introduce a
series of 3omm pot cores with exceptionally low
losses and high effective permeabilities.
Initial permeability @ o of 1,400 with a loss factor of
tan 8 of 2.5 x 1076,

%
The added advantages of simple construction and
light weight make them specially suitable for use in
cable splicing and audio frequency output trans-
formers.
Designers requiring full technical details on this
new series of high efficiency pot cores are invited to
write to the address below.

— sTiconal’ permanent magnets
u ar E@ Magnadur ceramic magnets

Ferroxcube magnetic cores

MULLARD LTD., COMPONENT DIVISION, MULLARD HOUSE, TORRINGTON PLACE, W.C.l
MC256
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Solartron 0Oscilloscope
CD. 5238 designated Joint Services GT. 386

=

. “[ i ;

Ruggedised construction
Gomponents to D.F. 5000

Approved for Inter Services use
BRIEF SPECIFIGATION:

A standard CD.523 oscilloscope BN IE—
was subjected to rigorous environmental tests D.C.—10 Mc/s at 10 V/em
. . . = SENSITIVITY :
by a Government establishment, including ¥ 1 mV/em—10 Viem
in 6 ranges
11 hours on a vibration table, and has now been | ——
i 1
designated CT.386 (reference No. 10S-17003) fvm‘l‘i‘fﬁg’:}si‘gn‘jr{g“: .

Internal/External

for Joint Services use. This is a :
Sync or Trigger

further proof of the quality and reliability ' DIMENSIONS :
o v 163" x 107 x 23" long
of Solartron electronic instruments.

All components conform to ap-

Where a high quality precision instrument 3 proved Government Standard,
. . . . materials and construction to
is required, suitable for field trials i the latest issue of D.F.5000.

. § Transformers and chokes are
or operating under adverse conditions, : hermetically sealed, oil-filled

“C” core types.

specify the CD.523S,

Interesting developments at the Physical Society Exhibition,
25th-28th March— STAND NO. 84.

THE SOLARTRON ELEGTRONIGC GROUP LTD.

QELIABILITY: Under our 12 months’ guarantee, costs have never exceeded 0.2% of sales.

THAMES DITTON SURREY - TELEPHONE: EMBerbrook 5522 < CABLES: SOLARTRON THAMES DITTON
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The RCA FM Tuner incorporates
many new refinements, enables you to realise
the great advances made in broadcasting bringing
into your home a thrilling, living realism.

Y% Precision Tuning Y% High Fidelity

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

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

v Extended Tuning Range

87.5-108 Mc/s covers the entire
international F.M. broadcasting band.

% Great Sensitivity
2 microvolts for 20 db quietening—
extends the ©fringe’ T wvalves plus
2 crystal diodes and Electron Ray

tuning

indicator.

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

% No Matching Problems
Adjustable output levels.

Y Automatic Frequency Control
Ensures complete freedom from drift.

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

LT

RCA GREAT BRITAIN

(An associate Company of Radio Corporation of America)
Linceln Way, Sunbury-on-Thames, Middx.
Tel.: Sunbury-on-Thames 3101.

39




TELCON No G5 B8
G.E.C. 4GP)— 11§
MASK SIC 5827 §

TELCON Ro ET 3(a ’

EMITRON 3AFPI
MASK No SIC 5882 \

1
1

4 TELCON No T8
¢ 20th CENTURY S5A8 500
MASK $IC 5998

TELCON No M1 °
MULLARD DG 1-36
MASK No SIC 5862

WIRELESS WORLD

MUMETAL SHIELDS

for

(athods Roy Tubes

Precision Cathode Ray Tubes demand
perfect screening. Telcon’s high perme-
ability low-loss magnetic alloy MUMETAL
has proved in practice to be many times more
effective for this purpose than any other
material of equal thickness.

The Telcon Metals Division is pleased to
announce that it has now in production a
standard range of MUMET AL Shields for
Cathode Ray Tubes of the more popular
types made by leading manufacturers such
as CINEMA-TELEVISION, COSSOR,
EDISON-SWAN, EMITRON, G.E.C,,
MULLARD and 20th CENTURY
ELECTRONICS LTD. Details and draw-
ings are available on request. Special Shields
can be made to customers’ specifications.

Rubber Masks are available from The
Standard Insulator Co. Ltd., Camberley,
Surrey, for use with these Mumetal Shields.

R.E.C.M.F. EXHIBITION  AS.EE. EXHIBITION
Park Lane House - Earls Court

April 8- 11 April 9-13
Stand Nos. M, N & O \ Stand No. G.10

3
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TELCON Mo M2

MULLARD TYPE DG16 — 22
20th CENTURY S6RG 110

N MASK SIC 5828

TELCON Nos. T11.14
20th CENTURY DESQ — S6SQ
MASK No SIC 5999

THE TELEGRAPH CONSTRUCTION & M

INTENANCE COMPANY LTD |

HEAD OFFICE Mercury House, Theobalds Road, London WCI. Tel. Holborn 8711
ENQUIRIES to Metals Division, Telcon Works, Manor Royal, Crawley, Sussex Tel. Crawley 1560




APRIL, 1957 WIRELESS WCRLD 41

b eene, LAB Continuous
Storage Units

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

MAX, MIN. ORDER | UNIT STORAGE A
I REF. l WATTS ‘ VOLTS ‘ oMY lFOR FREE umr‘ CAPACITY I ‘Compact, and capable of storing up to 720 separate
THIGIO0E resistors,. LABpak make selection positive, simple
and speedy. Now that Ceramicaps, Histabs and
T 3 250 | 10to 10M 240 720 ; .
R 1 500 10 to 10M 180 500 Wirewound resistors have been added to the
Tolerances availablc £20% 10% 5% carded range the usefulness of LABpak storage
HIGH STABILITY RESISTORS units is enhanced.
[Hs3 | 3 | 750 | ftos00M | 93 \ 50 | FREE.Wlth any purchase of the LABpak range,
Tolerances available £5% 2% 1% these wunits are' the complete answer to the
WICERYOINS NESISTORS storage problems of small production units,
laboratories .
| LM ‘ 5&10 l = ' 5 to 100K 72 { 300 l geamlontss (Cle
LP | 5&10 | — 5 to 100K 72 300
MAKE UP YOUR ORDER TODAY — DELIVERY EX-STOCK
CERAMICAPS ] . .
T — w7 e = All LABpak resistors are carded in ohmic
ubular to pi i . i
HK | Tubular | 500 |470 0 S000pf 141 500 value, rating and tolerance, colour indexed and
HKD | Disc 500 | 470 to 5000nf 141 500 tabbed for easy selection.

Tolerances available +2% 10%

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

THE RADIO RESISTOR GCOMPANY LIMITED

50 ABBEY GARDENS, LONDON, NW,8 o Telephone: Maida Vale 5522
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Q ‘ Valves: EL34, 2 EF86, EZ81.

[ AnpuricR
SUPER
BLACK BOX/

LINEAR output stage having
22db negative feedback overall,
which gives 8 watts with 0.5%
distortion.

Frequency response:
7cps—75chs + 1db,followed by
continued fallout51de thisrange.
Steep cut filter:
Out, 9Kc, 6Kc, 4Kc.

For operation from Iro-120
volt or 200-250 volt. 50 cycles
AC. Facility for radio tuner via
rear input socket (sensitivity
300 mv. across 100,000 ohms
to give 8 watts output).

SPEAKER SYSTEM

/ Complete cabinet forms bass

/  reflex chamber of 2} cubic feet.

7 Two 6% in. P.M. speakers op-

erating in parallel, plus Pye

Electrostatic speaker with

curved surface 16” wide across

the front of the cabinet, which

operates from 5Kc to above
audibility.

-—

) Extremely strong rigid cabinet
(") available in two attractive
colour schemes—the tradition-
al cabinet is finished in rich
dark walnut veneers with con~
trasting grilleclothinpastelblue.
Available in Contemporary
styling with contrasting cream

id and crimson lining. Push-
button controls for amplifier.
Dimensions: 12}” (32.4 cms.)
Width 193" (50.2 cms.) Depth
19" (48.3 cms.)

N

R recom ruaven

An outstanding new -

» o - - ollaro transcription cartridge

high fidelity record e e e
available with ceramiccartridge

‘reproducer

smcmmeris

Pye Limited, Pye Radio and Television Pye (Canada) Ltd.,
Auckland, C.I., Pye Corporation of America, . (Pty.) Ltd., . Pye Limited, Northline Road, Toronto.
New Zealand. 1149 _Raritan Avenue, Johannesburg, South Africa.  Tucuman 829, Buenos Aires. Deutsche Pys G.m.b.H.,
Pye Pty. Ltd., Highland Park, Pye (Ireland) Ltd., Pye Limited, Berlin-Zehlendorf-West,

Melbourne, Australia. New Jersey, U.S.A. Dublin, Eire. Mexico City. Roonstrasse 2, Germany.

PYE LIMITED « CAMBRIDGE - ENGLAND
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for the closest
approach to the
original sound
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QUAD X

The criterion, as always, Is that the reproduced sound shall be the closest
approach to the original — that the enjoyment and appreciation of music may
be unimpeded. This is reflected throughout the design of the QUAD II. It is reflected,
too, in the straightforward and logical system of control,

achieved without the sacrifice of a single refinement or adjustment capable of
contributing to the final objective.
See and hear our products APRIL 12, 13,
14, 15 Waldorf Hotel, London, W.C.2.
P S, g

(@ CoUsTICAL) HUNTINGDON HUNTS. - Telephone HUNTINGDON 361

HUNTINCOON  MUNTSE - TELISS?
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ARCOLECTRIC

SWITCHES & SICNAL LAMPS

¥ :". v

S.L.81 T622, Toggle Switch
T.600 Neon Signal Lamp D.P.C.O. 3-amp., 250v.
3-amp., 250v. 1" hole fixing

$.936: Normally off
$.938: Normally on

Write for Catalogue No. 129

S.L.90/SB
Low Voltage
Signal Lamp

T . ( ARCOLECTRIC

SWITCHES - LTD

CENTRAL AVENUE, WEST MOLESEY, SURREY. TELEPHONE: MOLESEY 4336 (3 LINES)

| was couceived n the winds of two euthusiasts %
=T
4

LES
and | grew up ou a kitchen table T"”' | at the time wheu wy world

was yound. They built aud rebuilt we, as | evolved from the germ of
au idea _f"@g; into reality. Camte wien who saw and listened and said

2T ou paper

“This we wust build”.  They drew me
r/“e
\‘ﬁ%\\@{, they put power iu wmy

aud made wme in metals;
circuits and as they developed we so | grew over 6 long

years, improved constantly, util | was no louger a fractious
o - //

child but wature :t‘ = and fit to face the outside world.
NP S

LT . i =
The eutlusiasts whé ‘dreawed we aud those who finalised aud built we
A

nG

Gt \\ a

0 % - 3

the eloquence of oratory, sweetest of wmusic, thuuder of orchestra™ 5T-all this , aud wore — 1 give you.
Send for details of the TRUVOX Tape Recorder Model RI.

TRUVOX LIMITED s o 1 tion ot wanow, won

Tech. & Service Dept. : 328 Station Rd., Harrow, Middx. (Harrow 4455)

wow say with pride “This is well doue” The voices of childreu,
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This K-18 connector is
ACTUAL SIZE
—made under U.S. licence from
Winchester Electronics Inc.

DATA RELATING TO
SERIES ‘K’
PRINTED-CIRCUIT
CONNECTORS

L
CURRENT CARRYING
CAPACITY: S.amps
L]
BREAKDOWN VOLTAGE
BETWEEN CONTACTS:
3 KV (at sea level)
L
AVERAGE MATING
AND UNMATING FORCE
(per contact): 8 oz.
‘»
CONTACT CENTRES: 156"
L
FIXING HOLES: *125”
L]
POLARISING KEYS
fitted in any position
L
CONNECTIONS TO CONTACTS
by rivets or solder-cups
)

SERIES ‘K’
with 6, 12, 18 & 22 contacts

_NOW AVAILABLE
FOR
PROMPT DELIVERY

WIRELESS WORLD 45

oy B

99)&\)30& R0000

§§ ELECTRD
MEEHDD%

“W LTD (50566
@F STEVENAGE )

— the foremost manufacturers of

printed circuit

connecitors

GOLD-PLATED CONTACTS
made from spring-tempered phosphor-bronze
provide low contact-resistance,
prevent corrosion and
facilitate soldering.

MELAMINE MOULDINGS

conforming to B.S.S. 1322
provide high arc-resistance,
high dielectric
and mechanical strength.

i Full technical data and illustrated
leaflets forwarded on request:
ELECTRO METHODS LTD.
12-36 Caxton Way, Stevenage, Herts.
' Telephone : Stevenage 780

3
I
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a transmitting

Frequency in Megacycles

Valve Output Type

Power In 100 1000
Watts Slmer 20 40 60 80 200 400 600 800 2000 40
30 50 | 7090 300 500 | 700900 3000
10,000-0 . TY7-6000A -t
10,000-0 . TY7-6000W -
6,900-0  TY6-5000A i [0 —
6.900-0 . TY6-5000W ddd ool
41000 . QY5-3000A e S I —
4,100-0 . QY5-3000W [ E
1,690-0 TY4-500 -
1,440-0 TY4-350 ————— e b=t
1,000-0 QY4250 4Ll
900-0 QY4-500A _———
845.0 TY3.250 -
3%0-0 TY21125 ]
375-0 QY3125 ———
280-0 QY3-65 ; S A I RV £
195-0 QVI-150A . - —pememl——-
90-0 QQV06-40A = RS A P
87-0 QQV07-40 L
52.0 QV06-20 i SN ——
48-0 QQV03-20A SR (B o 15
27-0 TD1-100A : G 0 0 ] IS ey
26-0 QQV04-15 - —e=ti—
23:0 TDO04-20 g o b o e o o |
16:0 - QQV0310 |
10:0 QV03-12 : R P i '
7.9 QV04-7 S——c e e et el dobdddd -
60 QQV02-6 S P
2-8 TD03-10 = |
2-0 TDO3-10F —md = ——
002 TDO5-12 ] ==
30 50 | 70 |90 300 | 500 |700 (900 3000
20 40 60 80 200 400 600 800 | 2000 4000

100 1000
Frequency 1{in Megacycles
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valve range for
equipment

This extensive range of work-proven
transmitting valves fills the wide and
diverse needs of communications equip-
ment manufacturers. The performance
of this valve group extends to frequencies
as high as 3,000 Mc/s for 0.5W and to powers
up to 6.9kW at lower frequencies.

The Mullard technical advisory service
is alwaysat the disposal of manufacturers
to answer questions relating to the appli-
cations and suitabilities of these valves.

Transmitting Valve Data

The chart on the left has been compiled to
{ acquaint designers with the range and scope of e s o
Mullard transmitting valves available for ‘:‘ ;/’ 4
communication purposes, and to facilitate the “ih' Bk
selection of suitable types for given applications. L = 3
The power quoted is the maximum valve output — —-————
available with Class C telegraphy operation up to e ci——

the frequency indicated by the junction of the solid
and broken lines. The extent to which a valve may
be used at higher frequencies with reduced ratings
is given by the broken line.

More detailed information may be obtained from a
leaflet on this range of valves and from individual
data sheets—all of which are available on request
at the address below.

: COMMUNICATIONS AND ’
§ INDUSTRIAL VALVE DEPARTMENT #z3

MULLARD LIMITED - MULLARD HOUSE - TORRINGTON PLACE - LONDON - W.C.I
@ MV305a
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TY Means FIDELITY

y.: f

TANGENTIALI
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"

] BJ overcomes tracking error.
/'

The cradled interchangeable disks
are a coarse counterbalance for
all heads and cartridges.

The two slide weights give
complete fine adjustment grada-
tion within 8 grammes.

A finger-touch calibrated pedestal
is a new approach to rapid precision
alignment of all heads and cartridges.

Closure of the feed lead ensures freedom from
interference both mechanically and electrically.

““" Friction-free spheres give the ultimate in tracking
__-’;:3 smoothness.

The plug-in shell will take ALL popular cartridges (two shells are
included with each arm). The fitting is standard for direct plug-in heads.
- Webelieve this to be the LAST WORD inPickup arm refinement
Price llgns. Plus P.T. 92/5.

Ask your local dealer for full details or write to.

BURNE-JONES SUNNINGDALE ROAD CHEAM SURREY ENGLAND

AM and FM
plus
Pre-amplifier

For nearly a decade we have specialised in the design and manu.
facture of Tuners of the highest quality. Performance, work-
manship, and appearance are fundamental in the basic design.

During 1956 we have moved into a larger, better equipped fac-
tory and have been able to enlarge our scope of manufacture.

At the London Audio Fair in April we will introduce the Chapman 205
Amplifier and ‘Pre-Amplifier and show a range of Tuners fitted with 205
Pre-Amplifier for easy installation, such as the FM85CU (illustrated):

Incorporating AM Medium Wave and Long Wave, and the full VHF, FM band PLUS a really comprehensive Control
Unit with: 5 Inputs, Tape Output, Amplifier Output at 200 m/v, 3 switched Mains Outlets, Bass and Treble Controls,
Roll off filter, Rumble filter, Volume Control PLUS the CHAPMAN Compensator accurately following the famous
Fletcher Munson Loudness Contours for realism at low level listening.

C. T. CHAPMAN (Reproducers) LTD.

WORKS: CHAPEL LANE. SANDS, SALES OFFICE: RILEY WORKS.

HIGH WYCOMBE, BUCKS. RILEY STREET, LONDON, S.W.10.
Telephone : High Wycombe 2474. Telephone : FLAxman 4577.
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A=/, P Taper Technique

4
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AMP Taper Pins, Taper Bloks, Taper
Tips, Taper Tabs and Taper Tab
Receptacles offer great flexibility

In circuit design and ensure
maximum electrical stability.

They cut material cost, labour cost
and assembly time. Taper Technique

benefits manufacturers of
business machines, aircraft, guided
missiles and electrontc equipment,
Write or ’phone us for further
information.

IMPORTANT FEATURES

I. Taper pin diameter standard over a
wide range of wire sizes.

2. Seff-locking. Resists stress and
vibration.

3. High contact pressure giving high

The AMP solderless method meets conductivity and electrical stability.

DA S miation specifiations 4. Automatically crimped connections

\\\\\\\\\\\\\\\\\ T e

/// in foreign countries. Use of the
Z AMP method will enable you i
// AMP AIDS EXPORTS ; compete in world markets. ensure uniformity.
// It is particularly significant that 5. Cuts assembly time. Cuts labour and
= AMP systems are standard

/// practice in the U.S.A. material costs.

=
=z

AMP SOLDERLESS TERMINATIONS—
THE CREATIVE APPROACH TO BETTER WIRING
AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.

London Sales Office: DEPT. 15, 60 KINGLY STREET, LONDON, W.1 Telephone, REGENT 2517-8 and 3681-2-3.

TRADE MARK

Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND AP 323
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ADCOLR

(Regd. Trode Mork)
SOLDERING INSTRUMENTS
é& ALLIED EQUIPMENT

ILLUSTRATED

+" BIT MODEL
LIST No. 64

Protective
Shield
List No. 68

CATALOGUES HBAD OFFICE SALES & SERVICE

ADCOLA PRODUGTS LTD,,

TELEPHONES :
GAUDEN ROAD, MACaulay 3101
CLAPHAM HIGH ST., & 212

LONDON, s.wW.4.

———
DETACHABLE

APRIL, 1957

me GRAMPIAN

MAGNETIC

NON-FEEDBACK
CUTTERHEAD

TYPE C

These units are a development from our type “ D
feedback cutterhead and have similar mechanical
and electrical constants but are operated from a
single winding. They may be used in conjunction
with any high grade power amplifier.

SENSITIVITY—3 volts input for | cm/sec at 78
R.P.M.
IMPEDANCE—15 ohms at 1000 ¢/s

FREQUENGY RESPONSE— -3 db—50 ¢/sto 10 Kc
6db at 20 Kc
DISTORTION—29, at 1000 c/s

WEIGHT—6] oz. (184 grams)
STYLUS HOLE—0.064" or 0.0625" as required

FITTING—Direct mounting on Presto and similar
machines
Y Also available in horizontal form, type C/H

50

GRAMPIAN REPRODUCERS LTD

17 Hanworth Trading Estate
FELTHAM e MIDDLESEX e ENGLAND
Telephone Feltham 2657

FOR YOUR OLD CUTTERHEAD

Any make of cutterhead in any con-
dition will earn you a £5 reduction off
the list price of a new Grampian unit at
time of purchase—get details now!
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UL
CATHODE

GAS FULED

LA ©

STABILISERS
and for
TRIGGER TUBES

Standard Telephones and Cables
Limited manufacture a compre-
hensive range of Cold Cathode
Gas-filled Voltage Stabilisers and
Trigger Tubes, designed to cover
a wide range of voltage and
cathode current values.

VALVE CODE EGEQEOEF MAINTAINING VOLTAGE (V)
mA 30 60 90 120 150 (80 210 240 270 300 330
y 675/36 60— s I
1 n Smg:o/m :; il [1] 1] TP LT I
. Syvasor -
Technical data ) Pl s "ﬁwmml'm
i STABILISERS [y .-
sheets giving sv-082 0 =i
G | % J!IIIlIIIIIIIIIHII
H Gl20/iB 30
full operating S ° =
. . G400/2G 4 W IIIIIIIIIIIIIllllIIIIlIlllllllllllllllllllllllllllllll“lll“lllllIllllllllllllllllll‘
characteristics are o os [l
—_— aamy ! 1

available from the
Special Valve Sales

CATHODE J
VALVE CODE [SORReRS MAINTAINING VOLTAGE (V)
mA 100 120 140 160

180 200 220

D TRIGGER s 30 . T I
epartment. TUBES 6240720 o

4313C 10
GI/236G 5

Srandard Telephoﬂes aﬂd C ab/es Limired

63 ALDWYCH e LONDON W.C.2.

GIf3TIK 0 = - R ’

CONNAUGHT HOUSE




52 WIRELESS WORLD APRIL, 1957

The special dual-cone con-
struction of Philips high
fidelity loudspeakers ensures
1 a smooth response over
EI‘ g gmoom the entire audible range,
L with efficiency and transient
response of a high order. The spatial distribution
of acoustic energy is excellent —even at the
highest frequencies.

Both cones are driven by the same coil and
magnet, resulting in similar sensitivities for high
and low frequencies. The air gap has been made
long and the coil moves in a homogeneous
magnetic field at all times ; a copper ring

is incorporated in the air gap to keep the
ua -cone voice coil impedance constant over the

loudspeaker

Available in two sizes: 8" and 12” price
(Made in Holland)

extended response curve

% gns. (tax paid) and 10 gus. respectively.
There is also a single cone version in the
same sizes: price £6.2.6 (tax paid) and
£10.0.0 respectively.

N.B. These speakers may be used on their
own or with another suitable speaker,
using a crossover network.

*Your high fidelity dealer can obtain these
loudspeakers for you.

: " PHILIPS ELECTRICAL LTD

E. L. A. and Musical Equipment Dept. - Century House - Shaftesbury Avenue - London - WB? (vR633)

‘360’ ADD-ON AERIALS
o P WITH FULL ORIENTATION

Fitted in seconds for any angle any
direction.

\

The Wolsey *“Add-on™ aerials, incor-
porating the new ‘360’ clamp can be
mounted in apposition to the stand-off
arm and provide unlimited orientation
in every direction.

Available in

BAND ll] aerials, 3, 5 and 8 elements and
BAND Il aerials, **H” type and Yagi 4.

I

NOTE THESE PLUS FEATURES AND NDTE THESE RETAIL PRICES
| 360 degrees orientation in all 3 planes irrespective of angle of stand-off arm. ?&'ﬁa"' T"’;:/G v";{;ﬂlzy"” Basgf_ i
2 Can be supplied to fit stand-off arms or masts 27, 1” or 14" (please specify 360/YS , . .. 40/ 360/FMYA4. . . . 65/-
when ordering). #360/YSWS. . 42/6 (Wide spaced)
3 Attaches aerial direct to stand-off t thus eliminati e O S
, ) arm or mast thus eliminating unneces- When ordering: Suffix ‘A" for 3* dia. Suffix *B' for
sary sag (no extra arm required). 17 dia. Suffix ‘C’ for 1}" dia.
4 Attac‘hes by hinged collar to stand-off arm or mast in seconds (no dis- AV ch iR S EHEH) [k asc= NS e e menE
mantling necessary). incorporating a ‘360" clamp is aiso available
5 Locks positively at any angle, in any situation-by the tightening of oné (V5WYSL, pricsTE3R10.0iretail).
non-slip nut.

FOR ANY JOB YOU’RE SAFE WITH A WOLSEY

WOLSEY TELEVISION LIMITED CRAY AVENUE, ST. MARY CRAY, ORPINGTON, KENT - Telephone: Orpington 26661/2/3/4
(Electronics Division, Gas Purification & Chemical Co, Ltd.)

w39
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The huge tabular icebergs bassed in the
Weddell Sea at 76° South, on fan. 29th, 1956.

Amid the hazards of Antarctica
“ Advance ” E2 Signal Generators
are playing their vital part in helping
to maintain the all-important “ com-
munications.””  Their selection by
the technicians of Dr. Fuchs’ Trans-
Antarctic Expedition is a measure of their
confidence in the reliability of these world-famous instruments.
By the same token you’ll find instruments from the comprehensive ““ Advance ” range
in the tropics too, and indeed in all places throughout the world where accuracy and
reliability must be sustained irrespective of climatic conditions.

The Advance E2 Signal Generator covers 100 ke/s to 100 Mc/s. Write for leaflet W42,

ADVANCE COMPONENTS LTD. Rocbuck Road, Hainault, Ilford, Essex

Telephone : HAInault 4444 GD 20
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Accuracy 59, of actual reading------
Bandwidth 10 ¢/s to 10 Mc/s-o:
|OO Iu,v Sen5|t|V|ty .................. :

Logarithmic scale: - i

Pri ce £ I 29 ........... E E

Just one handful
of reasons why

the Furzehill
V.200 voltmeter
is the finest
valve voltmeter
in the world.

W
57 CLARENDON ROAD, WATFORD, HERTS.
TELEPHONE GADEBROOK 4868

WIRELESS WORLD

g —

SHAFTING

HE < impossible ” becomes
practical with the applica-

tion of flexible shafting.

We are experts in this rapidly
developing field and can show
you how to operate any element
requiring rotation or push-pull
movement, or both. Distance
from control to point of applica-
tion presents no difficulty.

Consult us on any of your
remote control problems.

Flexible Shaft Handbook
available to technicians on
request to Dept. W.

ExaBLE]

REMOTE CONTROL
POWER DRIVES
and COUPLINGS

APRIL, 1957

sgsemat

€0. OF CREAT ERITAIN ALTD.
INDUSTRIAL DIVISION

BRITANNIA WORKS, ST. PANCRAS WAY
LONDON, N.W.1. Tel: EUSton 5393 Rrcs
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For Radio, T.V. and general laboratory use

WIRELESS WORLD

Oscilloscope Model 3la

This is a versatile Oscilloscope primarily intended for T.V. and Radio
Service work, but having an outstanding performance and many features
which make it invaluable for general purpose use wherever an Oscilloscope

is required.

Tube
Sensitivity
“Y” Amplifier
“X” Amplifier

Time Base
Synchronization

Power Supply

Dimensions

4in. Green trace. Electrostatic deflection. EHT 1200V
Cathode to final Anode.
12.5V R.M.S. per inch.
(approx.).

Push pull output, sensitivity 60 mV per inch, frequency
response 10 cfs to over 6 Mc/s. Input impedance 10
megohms and 10 p.f. Maximum input 70V R.M.S. or
100V peak to peak.

Push pull output, sensitivity .25V R,M.S. per inch maximum
5V R.M.S. per inch minimum. Frequency range 10 c/s
to 500 Kc/s.

Hard Valve covering 10 c/s to 500 Kc/s in 5 ranges free
running or triggered.

Switchable internal/external. External synchronization
impedance 1 megohm 20 p.f. Minimum external synchro-
nization input .5V. Minimum external trigger input 0.2V,
105/125V or 200/250V A.C., at 40/100 c/s. Consumption
100 watts.

13in. x 7}in. x 19in. Weight 32lb. (16.5 Kg.).

Input resistance 5 megohms

Portable Multirange Meter Model 77a

For Radio and T.V. Servicing

This portable, highly sensitive Multirange Meter covers the requirements
of the Radio and Television Service Engineer.

Sensitivity
Ranges

Accuracy

Meter

Overload Protection

Buzzer
Dimensions

20,000 ohms per volt D.C., 5,000 ohms per volt A.C.

D.C. Volts 0-3000V in six ranges up to 30 Kv with adaptor
Model 477.

A.C. Volts 0-750V in five ranges.

D.C. current 0-1500 milliamps and 0-15. amps in six
ranges. .

Resistance 10 ohms to 50 megohms in 3 ranges.

Buzzer Test for continuity.

D.C. ranges 2% E.S.D. (except 3 Kv range).

A.C. range 4% F.S.D.

3 Kv range 3% F.S.D.

Approx. 5in. scale Taylor Moving Coil 40uA movement.
Complete meter overload protection is incorporated. No
re-setting.

For Continuity Tests.

7in, x 6in. x 3}in. Weight 33lb. (1.58 Kg.). A high grade
leather carrying case with shoulder strap available at extra
cost.

RADIO & TELEVISION
TEST INSTRUMENTS

PRICE £64 PROMPT

DELIVERY

Packing and carriage paid in UK.

CREDIT TERMS:

9 monthly payments of £8

price £17 BEOVERY

Packing and carriage paid in U.K.
CREDIT TERMS:
9 monthly payments of £2.2.6d.

ALL TAYLOR instruments are available on 7 DAYS® APPROVAL

UNIQUE OFFER—you can part exchange an old Taylor Instrument
for a new one—write for details.

Write for catalogue of our very wide range of Radio, T.V. and
electrical Test Instruments, also our new Moving Coil Meters

TAYLOR ELECTRICAL INSTRUMENTS LTD.
MONTROSE AVENUE, SLOUGH, BUCKS. TEL.: Slough 21381 Cables: Taylins, Slough

. r 2 1 3 1 £ r 71 3 & 1 & 2 r X _r 2 . [ 1 J ‘} ¢ ;1 J | J |
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BITONE REPRODUGERS

Compact dual-channel loudspeakers for wide-

range sound
auditorium.

Model 3101 (10 watts)
Model 6201 (20 watts)

reproduction in theatre

and.

£38.0.0d.
£60.0.0d.

Full details on request from:
VITAVOX LIMITED

Westmoreland Road,

London, N.W.9

Telephone : COLindale 8671

BERRY’S FIRST AGAIN!

SUB-MINIATURE
TRANSISTOR COMPONENTS

=

6 dihatdecats

€] I %Q L
— L
PR 3K
« - \

IR A8, O ;
u® ® = e O -
K y ok aJE ) : F
I. 4.5 : | Qutpur Transformer 250Q2 19/~
2. 85 : | Inter-stage Ditto ..............coee 10/-
3. Eartip....... 2/9 4. D.P. Switch 4/-
S. Earphone Plug Socket ........ 16
6, Single Earphone 25002 18/-
7. Cord with plugs ..o 5/-

8. Transistors (all types)

PB409

AM.[F.M. Q'

9 Valves 4 Wavebands . 28
RADIOGRAM CHASSIS GNS.
HIRE PURCHASE TERMS AVAILABLE.

FULL RANGE OF HI-FI

® AMPLIFIERS ® FM UNITS
@ 4-SPEED GRAM UNITS AND
SPEAKERS

ON DEMONSTRATION

ELCOM MULTIPLUGS

4-way plug
and  socket
8/6

“Q-MAX'' GHASSIS CUTTERS

The easiest and quickest way of cutting holes
in SHEET METAL.

each

= Pl b=
N
——
oo

e T
)
S
i)

NN ————

g |
i ..(b) 20/6 i
&7 ...{c) 33/6
17 ...(c) 38/6 2
” square P A4
(b) 25/6, i
Keys (a) /= T
(b) 1/6 Patent No. 619178
(c) 2/3
“ a-MAX "™ MODEL
TR G.D.O.—IA
GRID DIP
OSCILLATOR

isan ideal instrument
for the determina-
tion of tuned circuit
resonant frequency,
tunmg transmitters
without application
of power, for the
determination of coil
mutual and  stray
inductances and both

9. T.C.C. Sub-miniature Condensers Couaygdey fixed and stray
i ) ) . 9/6 : capacnances Covers
(Special list available of all sub-miniature 3—wayd0 = 15 to 300 Mc/s. in
] Components). /- | eight ranges. PRICE 12 Gns. Complete
COMPONENT LISTS UNIT N AUDIO
AVAICABLEREOR GRAM, RADIO, E R RY FAIR
OSRAM 912 PLUS, SPEAKER & TICKETS
MULLARD 5/10 & RECORD 4 AVAILABLE
WILLIAMSON CABINETS 25, HIGH HOLBORN, LONDON, W.C.1 | TO FERSONAL
AMPLIFIERS ON EXHIBITION Tel.: HOLborn 6231-2 ONLY.
(Opposite Chancery Lane)
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THE WAYNE KERR
VIDEO OSCILLATOR

OUTPUT LEVEL STABILISED TO i+ iDB
Over full frequency range 10 ke/s— 10 Mc/s

Specification

Frequency Range:
10 ke/s—10 Mc/s in 6 ranges

and 50 ¢/s square wave. An outstanding feature of the Wayne Kerr Video Oscillator
Frequency Stability: better Type 0.22B is a thermistor bridge circuit stabilising the
than 1 in 102 in 1 hour. q . .
Frequency Acouracy: 1%. a.rpphtude. Once set the output level will remain constant
Output Range: + 10 db within 0.5db while the oscillator frequency is varied over its
to —50db on IV p-p. full range of 10 kc/s to 10 Mc/s.
Output Level: Constant to
* °'5S‘;‘t’t’z;g“guf::3:°"°y Other advantages are the facility for indicating the modulus
Impedanc{,;% ohms. of the load impedance to which the instrument is connected
Total Harmonic Content: and a 50 ¢/s square wave output for examination of the low

less than 1%.

frequency characteristics of video networks.

In transportable case £165, or for standard 19” Rack mounting £158

Radio Frequency Bridge V.H.F, Bridge
Type B60I Type B.801
A wide range transformer ratio- An extremely stable
arm bridge for the measurement transformer ratio-arm
of resistance. capacitance, bridge designed for aerial,
inductance and complex imped- feeder, cable and component |
ance between 15 kc/s and § Mc/s. measurements, balanced or
Impedances between any two unbalanced, at frequencies

terminals of a three terminal net- between 1 and 100 Mc/s.
work can be measured. Price £125. Price £150.

DETAILS OF FULL RANGE FROM: THE WAYNE KERR LABORATORIES LTD., ROEBUCK RD., CHESSINGTON, SURREY. LOWER HOOK 1131
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So easy!
:riii;nspil:u:it

high-fidelity
within your HARTLEY-TURNER
means SOUND EQUIPMENT
LOUDSPEAKER

ENCLOSURES

The Hartley-Turner ‘‘ Boffle” is now
available in either assembled or kit form,
for use with 10in. or 12in. loudspeakers.

NO HEADACHES
with this kit of parts.
Everything you need to
build an acoustically
perfect loudspeaker is
here; including the
famous Grampian 1255/
15 speaker unit, grille
material and working
diagrams. All parts are
accurately finished,
machined and drilled,
only assembly and . .
polishing o suit your or introducing false colouration.

Ingeniously designed PRICE of complete kit including

The design, which utilises a special
acoustic filter, provides an efficient en-
closure, occupying the minimum of space

(only 18in. cube) without sacrificing quality

for either a corner or flat P =y .

against the wall, the 1255/15 .Gramplan £ 2 o Prices.
cabinet will enhance high-fidelity speaker. . )

');?)uﬂr_ grg?x;l;;"list::}i Deferred terms available if In kit form (with assembly
ing! desired on complete kit or speaker instructlons)

and cabinet purchased separately.

Type 1.K for 10in. diameter

The well-known Grampian 1255/15 high- Loudspeakers .. .. £810
fidelity speaker unit may be purchased . .

separately if required. It is a 12in unit Type 2.K for 12in. diameter
especially designed for use with high

quality amplifiers. It has an extended Loudspeakers =l .. £8 10
frequency coverage of from 20 to 15,000 Assembled

c/s with exceptional performance over

the useful audio range. Price of 1255/15 Type 3A for 10in. diameter

unit only, £9.

Loudspeakers .. .. £9 0 0
Write for pull details of complete cabinet, copy of the Type 4A for 12in. diameter
response curve and information about suitable amplifiers Loudspeakers £9 0 0
today—or visit our stand at o o
THE LONDON AUDIO FAIR 1957 i Carriage Paid in Great Britain.

Waldorf Hotel, London, W.C.2.
April 12-13-14- 15

GIRFANVIHIEIVANN] H. A. HARTLEY CO. LTD.

66, WOODHILL, WOOLWICH
REPRODUCERS LIMITED s LONDON,’S.EJ& o

Telephone : Woolwich 2020 (Ext. CB.32)

{Member of the A.E.l. Group of Companies.)

Owerseas Freight Charges, extra.

Makers of High-Quality Sound Equipment

17, HANWORTH TRADING ESTATE, FELTHAM, Middx.

Telephone: Feltham 2657/8. Telegrams: Reamp Feltham
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Quality of recording . . . economy of recording
... You can have both, with ‘SCOTCH BOY"’
magnetic recording tapes. Choose from Britain’s
only comprehensive range, and get the tape that
exactly suits the job you want to do.

And remember to get ‘SCOTCH BOY’ No. 41
splicing tape for joining your edited tapes: it’s
specially made for the job! If your machine takes
53" spools, ask for “Continental size”. Your
‘SCOTCH BOY " supplier will help you.

standard *SCOTCH BOY’ 111

magnetic recording tape with acetate base
Probably the most famous recording tape in
the world, ‘scoTrcH 2oy’ 111 has a high
reputation for clarity of reproduction, and
for freedom from background noise. It has
become the criterion for judging fidelity.
(Coloured brown for easy identification)

PRODUCT OF

D

RESEARCH

LONDON

WIRELESS WORLD

—choose the right tape for the job!

extra-play ‘SCOTCH BOY’ 150

magnetic recording tape with polyester base
Strongest on the market. Standard spool
accommodates 50% EXTRA footage, provides
50% BEXTRA PLAYING TIME. Exceptionally
crisp, clear reproduction, with improved
response to higher frequencies. (Dark red
for easy identification)

COTCH’

TRADSB
MARRE.

high-output ‘SCOTCH BOY’ 120

magnetic recording tape with acetate base
Specially developed oxide coating., Greater
dynamic range with freedom from distortion.
Utmost signal output at low frequencies.
Used for highest fidelity audio recordings,
and similar special applications, (Dark green
for easy identification)

magnetic
recording
tape

does the job BETTER!

MINNESOTA MINING & MANUFACTURING COMPANY LIMITED
BIRMINGHAM - MANCHESTER
WORLD’S LARGEST MANUFACTURERS OF COATED PRODUCTS

GLASGOW
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Come ond see the NEW

\

4

3 speeds—3 hours” continuous
playback with _instantaneous
track reversal. Complete auto-
matic control by push buttons.
Complete with spool of LP tape
and crystal desk microphone.

f
I
I
|
55 GNS. =
I
|
I
§

or 9 monthlv payments
of £7. 2. 0.

. . .available on the M.O.S. Personal Credit Plan

other recarders available
on this plan CASH  CREDIT HIRE EXPORT
PRICE SALE PURCGHASE PRICE
9 monthl Deposit 12 mthly.  nett
pmts. o 50% pmts. o
Editor................ £0 8 0 1233 £25 4 0 46/8  £50 8 0
FEditor Super Hi-Fi.... £65 2 0  158/1 £32 11 0 60/4 %65 2 0
Sound ......... . £57 156 0 142/~ £28 17 8 587  £57 15 0 — — — o -
74} 0 103/- £21 0 39~  £4019 0 h
0 2517 £51 9 0 95/5 £102 18 0 All productsshown
0  185/- £37 16" 0 694 87512 0 at London Audio
g 13;55 g; g g ggﬁ gggig g Fair are avail- Send S.A.E.
0 590 £1216 0 225 £24 3 0 ‘,’vll’_'gfg‘_’"' ',‘,’e‘:;'o‘,:'j 55';’ o
Credit Plan. quirements

e s« MAIL ORDER SUPPLY CO. | 3720 an o Ford o e

CAST RESIN TRANS-
FORMERS

Give complete mechanical and
climatic protection for core and
windings. Good heat dissipation.

HERMETICALLY SEALED
“C"” CORE UNITS

A complete range covering trans-
formers from | Va 10 2 kVa and
the usual range of chokes

POTTED COMPOUND
FILLED TRANSFORMERS
A wide range of capacities for
transformers and chokes. Com-
plete reliability,  Suitable for
exacting industrial and climatic
conditions.

SHROUDED AND OPEN-
TYPE TRANSFORMERS
Combines first-class engineering
with a popular highly competitive
product, Vacuum impregnated
and rigidly tested.

MICROPHONE TRANS-
FORMER

for use with moving coil micro-
phone, minimum hum, pick-up
and maximum efficiency.

In addition to the types shown,
we manufacture a great variety
of Transformers for all electronic
applications. Also Power Trans-
‘ormers up to 750 kVA.

woDEN TI‘AN SF““MER Co. LT“. Catalogues available
BILSTON, STAFFS. Tel. BILSTON 41959 e

SM/W2683

wnm €0, LTD
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NEW RCA ET-18 ULTRAMODERN
1SKW HIGH FREQUENCY
FSK RADIO-TELEGRAPH TRANSMITTER

ET-18 Front and rear sliding doors offer easy access to all components, any of
which can be quickly reploced without disturbing any other components,

RCA-ET-18...designed for high efficiency
operation...delivers 15 KW output within the
frequency range of 3.2 to 24 mc. Modern
high-gain screen-grid type tubes enable a
substantial reduction in the number of stages
of power amplification, afford high stability
of operation without the need for neutralizing
adjustments.

Compact in size for a transmitter of such high
power, with a very minimum of adjustable
control and tuning circuits, RCA ET-18 fre-
quency-shift keyed radio-telegraph transmit-
ter is economical to install and operate. The
final rf power amplifier utilizes two long life
RCA-6166 tubes. These tubes are air-cooled
—keeping accessory and equipment housing
requirements at a minimum in space and cost.

)

...Substantially re-
duces installation and
operation costs

...Designed to permit
personnel with limited
technical experience
to perform routine
operations

... "Split-Cycle” cut-
off protection and au-
tomatic re-application

...Entirely air-cooled

The “split cycle” protection circuits of the
RCA ET-18 assure superior communications
service. In the event of a fault the transmitter
recycles itself in a split second. Indicator lights
show where the fault occurred and remain on
until manually reset. Vertical chassis con-
struction eliminates heat pockets and subse-
quent damage common in older types of
horizontal chassis transmitters.

Ask your RCA distributor for complete details
and technical particulars about this equipment
and other RCA communications and broad-
cast transmitters. Free booklet on RCA'ET-18
FSK RADIO TELEGRAPH TRANSMIT-
TER will be mailed on request. Write to Dept.
HF-49-D. RCA International Division, Radio
Corporation of America, 30 Rockefeller
‘Plaza, New York 20, N.Y., U.S.A.

RCA INTERNATIONAL DIVISION

RADIO CORPORATION OF AMERICA

30 Rockefeller Plaza
Trademark ® Registered

- New York 20, N. Y., U.S. A7
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AUTUMATIC cn"_ WINDING MACHINE TYPE At/1 (25-50 S.W.G.). TYPE A1/X (19-46 S.W.G.)

THE MOST OUTSTANDING MACHINE ON THE MARKET !

Dustproof construction—up to four coils can be wound simultaneously—micrometer
traverse setting—easily adjusted wire gauge setting—cadmium and chromium plated
steel parts—instantaneous re-set counter reads up to 100,000 turns—Wire Tensioning
Stand of novel design holds two reels.

We will be pleased to send you an illustrated leaflet giving a full technical specification on request.

KOI ECTRIC ITD 73 UXBRIDGE ROAD, EALING, LONDON, W.5. EAling 8322

(DULCE DOMUM) “‘sweet music in the home’’

OUR NEWEST SUCCESS—MODEL H.Il.

A comprehensive equipment on one chassis developed to precise require-
ments of the Connoisseur of authentic sound. Combined and Self-
powered AM/FM Tuner, fully selective Control Unit and Audio Pre-
Amplifier of superb de5|gn and impressive specification.  Seven position
channel selector with matching for L.P. and 78 r.p.m. Records and Tape
Replay. F.M.—Short—Medium and Long Wavebands. Bass and Treble
controls giving 15 db lift and cut and indicated level response position.

PRICE £293.10 (inc. tax)

ON EXHIBITION STAND 18 DEMONSTRATION ROOM 125 =
1
l

lLondon Audio Fair—Waldorf Hotel—April 12, 13, 14, IS.

AND ALSO . . Our complete range of High Fidelity Amplifiers for 4 or 10 watts, each production
with every refinement of technical skill and providing outstanding performance.

D.P.A.10 Main Amplifier 10-14 watts £12.12.0. D.P.4.-4 watt Amplifier for Tuner £ 7.10.0.
or with Tone Control Unit £15.15.0. G.A.4.-4 watt Amplifier with Tone
or with Combined Pre-Amplifier £19.19.0. Controls and Selector £ 9, 9.0.

DIRECT FROM MANUFACTURER TO OTHER ENTHUSIASTS

87-99 Villiers Road, Willesden, London N.W.2
COMPANY LTD Phone WllLlesden 6678/9 Werite for full specification to Ref. W.W.
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from the new
Mullard catalogue

Transistor Tester Liea

The Mullard Transistor
Tester has been developed
to provide a rapid means of
checking general charac-
teristics and ascertaining if
a transistor has been dama-
ged in circuit. Facilities for
measuring the important
parameters, d, base-
collector short-circuit cur-
rent gain, as well as I'¢o)
and the collector turnover
voltage are provided. Al-
though designed as a simple
testing unit, it has an
accuracy of +5%.

‘Mullard

Specialised Electronic Equipment

e Oscilloscope

il
[
Dual Trac

Lio/2

This high grade, general
purpose instrument incor-
porates two identical am-
plifiers with sensitivities of
20mV/cm over a bandwidth
of 4Mc/s. Voltage measure-
ments (+5%) and time
measurements (+10%) are
by null methods. The time
base may be free running
or triggered, and sweep
speeds are from 0.1ps/cm to
10ms/cm.

3

Precision Oscilloscope vLiao

The type L.140 Oscilloscope pro-
vides a laboratory standard for
pulse analysis. Time and voltage
measurements are clearly
displayed on direct reading
illuminated scales conveniently
positioned on either side of the
5" C.R.T. The long term
measuring accuracy is within 3%
of the quantity measured from
1.5ps to 150ms and from 300mV
to 300V (4% down to 10mV).
The Y amplifier is direct
coupled for sensitivities from
150mV to 45V/cm peak to peak
and has a rise time of 0.05ys.

For sensitivities between 4.5mV"

and 150mV/cm the amplifier is
a.c. coupled (useful frequency
range 5c/s to 10Mc/s) and has a
rise time of 0.06ps.

Signals are applied to a high
impedance probe with variable
backing-off facilities so that
selected portions of the input
waveform can be expanded for
examination.

63

Precision. Pulse Generator
Li4l

The pulse generator type
L.141 provides two main
pulses with  accurately
controllable amplitude,
duration, p.r.f., and separa-
tion, together with
additional pulses for trigg-
ering or synchronising.

The amplitude of the two
main pulses is continuously
variable between 3001V and
100V, their duration from
0.5 to 100ys, and the separa-
tion between them from 0 to
100ms.

Mullard| wriTE FOR NEW ILLUSTRATED BROCHURE

MULLARD LIMITED -

TORRINGTON PLACE - W.C.I

EQUIPMENT DIVISION

MULLARD HOUSE
TELEPHONE LANGHAM 6633

@ ME601
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£32

BRIEF SPECIFICATION
Output: 10 watts (nominal), 20 watts peak. Frequency
Response: [0-100,000 cps, with | dB 15-30,000 cps.
Distortion: Less than 0.19%. Damping Factor: 40. Hum
Level: better than 80 dB down. N.F.B.: 3 loop, main
overall loop 28 dB from testiary winding of output trans-

former. Sensitivity: 18 mV (Gram input A) for |0 watts.
Spare power supplies: 320 V. at 50 mA and 63 V at
2 amps.

CONTROLS
I. INPUT-MIC, RADIO, TAPE, GRAM (in conjunction
with 4 position pick-up matching selector). 2. EQUALISER
—6 position. 3. FILTER—6 switched positions. 4 and 5.—
BASS and TREBLE (both lift and cut 5 dB). 6. VOLUME.

SEE & HEAR IT AT THE AUDIO FAIR (ROOM 148)
WALDORF HOTEL ; APRIL 12-15

WIRELESS WORLD
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announcing the NEW

Qrmstiony A10

HIGH FIDELITY AMPLIFIZR

now even better than the original Armstrong Al0

FOR 5 GOOD REASONS !

1

INCREASED SENSITIVITY—enabling low out-
put magnetic pick-ups to be fed directly into
the control unit without recourse to step-up
traisformers

PICK-UP MATCHING—4 position selector
HIGHER PEAK OUTPUT
Additional EQUALISING positions

Latest EL 34 output valves

Post thxs coupon for free descriptive hterature, or call at your
local High Fidelity dealer, or at our Holloway showrooms for full
demonstration,

NAME (BLOCK CAPITALS PLEASE) ......cnuivmneeeonn:

ADDRESS

ARMSTRONG WIRELESS & TELEVISION CO. LTD,,
WARLTERS ROAD, LONDON, N.7. NORTH 3213

H.T. 250V. 60mA,

POWER REQUIR_ED HTRS. 6-3V. 1-5A.

\6ALA

[Ee——.

DTI/107

y

CASE DIMENSIONS
63/8"X 51/8"x 51/4”

PRE-SET
F.M. TUNER

Stop Press: “ MAXI.Q
pletely assembled and valved at £16/16/=- inc. P.T.

“ MAXI-Q ** 60 ke/s TAPE DECK OSCILLATOR COILS, TDO.1—for high impedance Erase Heads (Truvox, etc.),

low impedance Erase Heads (Brenell and Collaro), 5/-.

» VARIABLE F.M. TUNER UNIT assembled and valved at £9/19/6 inc. P.T.

VHF./FM. HOME, LIGHT AND

THIRD PROGRAMMES INSTANTLY

SELECTED AT THE TURN OF
A SWITCH

Full constructional details, point-to-point wiring diagrams and alignment
instructions for building the ‘* MAXI-Q” PRE-SET F.M. TUNER and
%519 tge lV6ARIABLE TUNED version are given in Technical Bulletin
e /
Completely punched chassis, screens and bronze finished cover, 19/-.
Station Indicator Plate, 1/1. 3 position switch, 4/3. Station Condenser
Trimmers, 3-9 pF., 2/- ea
RATIO DISCRIMINATOR TRANSFORMER, RDT.1/10.7 Mgcys.
Secondary winding of bifilar construction, iron dust core tunmg, polystyrene
former, silver mica condensers. Can size: 1#in. square x 2iin. high, 12/6.
I.F. TRANSFORMER. IFT.11/10.7 Mc/s. Miniature 1.F. Transfonner of
nominal frequency 10.7 Mc/s The ““ Q" of each winding is 90 and the
coupling critical. Can size: 17in. x $in. square, 6/-.
COILS TYPE L}, T1 and T2. Specially designed for use in this unit
are 1;vound on polystyrene formers complete with iron dust core tuning, 3/11
ea
THE “ MAXI-Q ” PRE-SET F.M. TUNER is available completely
wired, assembled, valved and housed in a sturdily made bronze finished
cover at £8/11/5, plus £3/8/7 P.T.,=£12.
GENERAL CATALOGUE covering technical information on full range
of components, 1/- post free.

DENCO (CLACTON) LTD.
(DEPT. W.W.) 357/9 OLD ROAD
CLACTON-ON-SEA, ESSEX

“ OSRAM ” F.M. TUNER com-

5/«. TDO.2—For
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[ Plesseyj

Communications Equipment

TWO

examples from a wide range

Electronic Muting Unit PV97A...

During non-working periods the Plessey E.M.U. ensures freedom
from annoying ‘background’ noise—but such is its sensitivity that
a signal exceeding the noise by as little as $dB will unmute the
receiver to full signal reception. This sensitivity is adjustable—by
potentiometer control—to a point where a signal plus noise-to-
noise ratio of 12dB is necessary to unmute the receiver output for
both R/T and W/T reception.

... and the V.H.F. Aerial Multicoupler PV95A

This unit will eliminate clusters of aerials-and their attendant siting
problems. It provides aerial outputs for up to six receivers when
fed from a single Broad Band V.H.F. aerial in the band 100-156
Mc/s. Cross couplings are reduced to a minimum.

The low noise factor coupled with high gain, ensures that the unit
causes no deterioration at low signal levels and with the majority
of receivers effects an overall improvement in performance. The
risk of intermodulation between strong signals is negligible.

The operation of these Plessey units is unaffected by wide temper-
ature variations as all components are fully tropicalised.

*

For technical details and data, Communications Planning Engineers are invited to  § Plessey is always ready to design and
request copies of Plessey Publication No. 842 regarding E.M.U. PV97A and manufacture similar types of equip-

No. 783 regarding Aerial Multicouplers PV95A. ment tomeet specialised specifications.

THE PLESSEY COMPANY LIMITED, ILFORD, ESSEX t ELECTRONIC & EQUIPMENT GROUP
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These NEW Celsonic vwnits

offer you far greater versatility.

NEW MIXER/MONITOR NEW AMPLIFIER/SPEAKER

Mode! |—3-watt amplifier with one
high-impedance input (3 gohm)
with volume control, fixed tone
control, Jack socket for 15-ohm.
external speaker. Cabinet containing
{0in. speaker. May be used as pre-
amplifier for recording.

This unit combines the function
of Mixer, monitor amplifier, and
12-watt Hi-Fi playback amplifier.

Model 2—Similar to Model | but [2-
watt push-pull amplifier, separate
treble and base controls (I10in.
speaker).

An example of a 3-way micro-
phone mixer and combined
monitor  channel, permitting
monitoring of either

1 ! Model 3 — [2-watt
incoming or recorded (e T model. 12in. speaker
signal. 4 £ giving excellent
quality tape repro-
duction and  suffi-
cient power for the
fargest public hails.

These units are manufactured to the high-precision standard of the world-
famous CELSONIC high-fidelity TAPE RECORDER, the Recorder which
takes everything in its stride—words over music, silent films to sound,
records up to 3,280ft. of standard tape, and will reproduce commercial
tape records.

Send( or full details toi—

EXCEL SOUND SERVICES LTD. (Dept. W.D.H.), Garfield Avenue, Bradford, 8, Yorkshire. Tel: 45027,

PONT OFFICE TYPE 3000 & 600 RELAYS

Manufactured to your specification to A.ID. and L.E.M.E. standards. COILS up to
80,000Q. CONTACTS up to 8amp. INSULATION up to 5kv. Prototypes 7-14 days.

Over 100,
High speed types also supplied.

000 relays available from stock. Contractors to leading manufacturers
and GOVERNMENT DEPARTMENTS.

Specialists in tropicalisation.

DEPENDABLE RELAY CO.

12a Tottenham Street, LONDON, W.1
Phone: LANgham 7391/2 {Near Goodge St. Station)
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MINIATURE

CERAMIC CAPACITORS

FIXED & VARIABLE
FINISH: STOVE ENAMELLED OR BAKELITE COATED

'g\\sz‘h.;\l Fé3e

Wide choice for Radio 4
T.V., all Electronic
Appliances application

and Interference

Suppression F

TYPES £
DISC—3 Types Fo
TUBE-AIl Types &
PEARL

DISC TRIMMERS
TUBE TRIMMERS ;
WIRE TRIMMERS &t

Please apply =) S
for further St ST
details and
Prices

STEATITE INSULATI()NS LT]).,
25 SOMERSET ROAD, EDGBASTON, BIRMINGHAM, 15.

Telephone: . . . . EDGBASTON 5381/2.
Telegraphic Address: “STE'ATITE' BIRMINGHAM, 15~
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A FIRST-CLASS
BOOK EVERY
MONTH FOR

4'-

Now’s the time to join i;he
Scientific

Book Club

Each month, the Scientific Book Club brings to its members
the fascinating story of the march of modern science, told in
thoroughly dependable books by the front-rank scientific writers
of our time—vivid, vital, constructive contributions to Man’s
unceasing struggle to solve the problems of the Universe. And
although the ordinary editions of these books are sold to the
general public at 10/6, 12/6 or 15/-, THE PRICE TO MEM-
BERS OF THE SCIENTIFIC BOOK CLUB IS ONLY 4/-.
Remember, too, that Scientific Book Club selections are full-
length and unabridged. They are printed on good quality
paper, well bound, with an arttractive picture jacket. These are,
we say with certainty, books that you will be glad to read, proud to
own. The Scientific Book Club brings these great books to you
each month; helping you to build
up, at remarkably low cost, a first-
class collection of scientific books.
Now is the time to join!

LOOK AT THESE TITLES!

Recent and forthcoming selections
include:

The Scientific Book
Club is owned and
controlled by Foyles,
the world - famous
booksellers.

In addition to the
authors of the selections

jisted (right); members | MEMOIRS OF A BIRDMAN by

these famous authors. Ludwig Koch (Published at 16s.).

J. BRONOWSKI MEN WITH GOLDEN HANDS
FRED HOYLE by E. H. G. Lutz (12s. 6d.).

A GUIDE TO THE EARTH'S
:U:LAENR;CV%);;EY HISTORY by Richard Carrington

IANLOR El?l:sIS)MEN BEHIND THE SPACE

JOH,N CROMPTON ROCKETS by Heinz Gartmann

dJd. ROBERT (18s.) Ali full-length, full-size.
OPPENHEIMER All full-length, lull-size.

p

o o 4 You can o

: "b E ! GUINNESS

RECORDS published at 9s. 64.) FREE if you enrol a triend ¢
D in the Club. Send your friend’s name and address (with 4s. 9d. ¢
y for first book). mentioning this offer, and your gift will be sent
’ you.

AAAALAAATAAAZAAALSVAANAAAAANS
e e SV

IR
.

) 555

4

FILL IN THIS ENROLMENT FORM TODAY!—
To The Scientific Book Club, 121 Charing Cross Road, London, W.C.2

APRIL, 1957

M. R. SUPPLIES Ltd.—

(Established 1935)

FIRST-CLASS ELECTRICAL MATERIAL for immediate delivery, carefully packed.
Prices nett.

F.H.P. GEARED MOTORS. It is widely recognised that we have the best service
for delivery of first-grade small Geared Motors. We carry a large stock of series
wound and capacitor/induction units in & range of final speeds from 300 r.p.m. to
1 r.p.m. and final torques up to 75lb./in. Our new List GM/357 is now available,
giving details of the various ratings—copy sent on request.

SHADED POLE INDUCTION MOTORS, 200/250 v. A.C., very silent running and
idea) for many lab. and domestic applications, stirrers, cooling fans, extractors, etc.
No interference with radio/TV. Brand new units. 350 only. B.T.H., body size
3in. dia. by 2}in. with 3-hote mounting flange. Bhaft }in. dia. by $in. proj.
27/8 (despatch 1/6). 200 only Hoover SP3032, high duty model, torque 400 grm./
cm. Body, 3}n. by 3in., shaft lin. proj. 39/8 (despatch 2/-). Both of above 1,200
r.p.m. and 4 pole.

VERY MINIATURE L.V. MOTORS. 3 to 8 v. D.C., low consumption only 100 m.a.
at 4.5 volts, body lin. by lin., with mounting flange and shait and pulley. Fine
bargain for model makers, 7/8 (des. 6d.).

POWERFUL SOLENOIDS, rated for 24 v. D.C., but quite suitable for 12 v. D.C. 8ize
of pot 24in. by 34in. §th inch 50Ib. pull. Brand new, in individual moisture-proof
pack, 10/8 (des. 2/-).

TOTALLY ENCLOSED A.C. MOTORS (English Electric Co.), 230/250 v. 50 ¢. 1 ph
1,425 r.p.m., split-phase induction, ball bearings. Conservatively rated at 1/10th
H.P. for continuous duty—developing 1/6th H.P. Frame size approx. 7in. by 5}in.
dia. Branu new, £3/18/- (des. 5/6).

B.P.L. MEASURING INSTRUMENTS. At the moment we have a good shelf stock
of 8.50 and 8.35 0/1 Milliamps down to 100 Microamps and below. Also Voltmeters
for mains readings. Please enquire for your urgent requirements.

OPERATION COUNTERS (mechanical), counting to 999, forwards and backwards’
with re-set and fex. drive, One digit per rev. and can be uscd for testing motor
speeds. 15/8 (des. 1/-).

SMALL AIR BLOWERS— our best offer yet. Suitable for 12 v. D.C. or up to 24 v.
A.C. Length 4}in., max. diameter 3¢in. Series wound motor with multi-vane im-
peller giving excellent duty. 15/ (des. 1/-).

WIRE-WOUND POTENTIOMETERS (Colvern). Brand new dual, 5,000/5,000 ohms.
tu watts, 360 Jeg. rotation, ball bearing. 8ize 3}in. dia. by 3in. deep, with }in. shaft.
Rewarkable bargain 7/8 (despatch 1/6). Also Dubilier Miciature Potentiometers,
10K, 20K. or 100K, any one, 2/9 (des. 6d.).

COMPLETE SEWING MACHINE MOTOR OUTFITS. There is no better quality job
at any price, 200/259 v. A.C./D.C., ftted radio and TV suppressors, including motor
with ixing bracket, foot control, needle light, with switch, belt, etc., with instruc-
tions for fixing to any machine, £6/15/~ (despatch 2/9).

EXTRACTOR FANS. Very well made new units at much below normal price, 200/
230 v. A.C. (induction motor, silent running, n¢ interference). With mounting frame
and back grille, ready for easy iInstallation. With Rin. impeller (12,000 c.-ft./kr.)
£5/5/~. With 10in. impeller (15,000 c. ft./hr.), £5/12/6 (despatch either 3/-).

M. R. SUPPLIES Ltd., 68, New Oxford St., London, W.C.1.
Telephone : MUSeum 2958

I wish to join the Scientific Book Club, and agree to purchase the book
issued each month to members at a cost of 4s. {postage 9d.). I agree to
continue my membership for a minimum of six books and thereafter

until countermanded.
O *1 will pay for selections on receipt.

Wiretess| World/Apl., ’57.

Or it you wish to save time, nostage and postal-order costs you
may send an advance subscription. 6 months 28s. 6d.; 12 months

57s.

O *] enclose 28s. 6d./57s. (strike out amount not applicable).
* Place v in the space above, as required.
NAMEY P%: « T « LT - - -FF o 05600 oo 00 0o QP Do 000 00QDNO
(Block letters, please)
ADDRESS ...ttt i e e e
QOverseas enrolments (prices as for inland) must be accompanie
by an advance subscription.

BROOKES (. stals

mean DEPENDABLE
frequency control

Left: ALL Brookes Crystals are made to

@ Jllustrated above
are

Type G.2 Crystal
Unit.  Frequency
62 kcfs.

Right:

Type G.I Crystal
Unit.  Frequency
100 kefs.

BROOKES

exacting standards and close tolerances.
They are available with a variety of bases
and in a wide range of frequencies,
There is a Brookes Crystal to suit your
purpose—let us have your enquiry now.

Brookes Crystals Ltd.

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
181/3 TRAFALGAR ROAD, LONDON, S.E.10
Phone: GREenwich 1828 Grams: Xtals, Green, Londoa
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Ty Appointinent to the Pofessional Enginecs

STAND NO. 45
R.E.C.M.F. EXHIBITION

PAINTON WINKLER SWITCHES
2 bank and 6 bank

We cordially invite you to visit our stand at
this years R.E.C.M.F. Exhibition where a complete
range of products will be displayed

SR

ATTENUATORS AND FADERS < STUD SWITCHES - TOGGLE SWITCHES - PUSH BUTTON SWITCHES
HIGH STABILITY CARBON RESISTORS g ‘METLOHM’ METAL FILM AND GLASS FIBRE RESISTORS
FIXED AND ADJUSTABLE WIREWOUND RESISTORS - WIREWOUND POTENTIOMETERS
MIDGET R.F. CHOKES °* KNOBS, DIALS & POINTERS + TERMINALS, PLUGS & SOCKETS

69
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ENNE

TRANSISTORIZED )
TYPE ‘TS3
PLUG-IN AMPLIFIERS 13" x 13" x ¢
TYPE TS3. For industrial applications.

Frequency response within 3 db from 15 ¢/s
to 125 Kcfs. Ideal for pulse amplification.
List Price £6/5/-.

TYPE TS4. For audio frequency ampli-
fication. Frequency response within 3 db from
120 ¢/s to 10 Kc/s. List Price £4/7/-. TYPE T54

13" x 23" x 3"

Both amplifiers have low power consumption, employ
two stages usable separately or in cascade giving a
voltage gain of approximately 1,000. Using both
stages—no phase reversal, ideal for oscﬂloscope
amplifiers. Both have same plug connections and are
therefore interchangeable.

Write for fully z'l{ustrated Brochure to dept. WW

ENNER ELECTRONICS

KINGSTON BY-PASS NEW MALDEN e

“An Eye to the Future”

LIMITED

SURREY B TELEPHONE: MALden 2442

THE IDEAL 2226628,
HIGH VOLTAGE TEST SET

FOR EVERY
TEST
LABORATORY

23
; @ @
k)

Whether wire wound or composition,
whether Single, Ganged or Tandem,
if the need is Potentiometers then
‘RELIANCE’ have the answer -from a
comprehensive range of types that
include linear, log, semi-log and non-’
inductive characteristics. Linearity or

PARTRIDGE WILSON & CO. LTD., Davenset Efect. Wks., Lelcester

!..._‘——-—---.__........._..._.___...._____.ﬁ

CUBICLE
Strongly constructed portable stcel
osse with litting handles, adequately
ventilated, flnished in attractive groy
# hammer * finish enamel.
DIMENSIONS

Height 17%in. by length 20in. by
width 12}in,

WEIGHT 34 1b.

CONTROL

Continuous and smoothly variable

from zero to 2,500 volts by means of
variable lating trans-

former.

The test voltage is applied smoothly

withont high stress from voltage
surges.

OAVENSET

A%

o=

PROTECTION

A ministure magunet olrouit breaket
in the primary oircuit and double pole
on-off switch with double pole mains
fuses provide perfect protection,
YOLTMETER

A Dbigh-grade instrument oconnected
in the primary circmit but scaled to
read output voltage.

2.5 KV at 500 VA
INSULATION TEST SET
Price £40.8.6
Complete with test prods.

tolerances*19, P.l. W. types up to
500 K. linear, 250 K. log. From stock
or “to specification *’, a * RELIANCE"
embodies the beSt in potentiometer
design and practice.

Full details
on request.

RELIANCE MANUFACTURING CO., (SOUTHWARK) LTD.
Sutherland Road, Higham Hill, Walthamstow. E. 17,
Telephone ; Larkswood 3245
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WESTINGHOUSE|®
RECTIFIERS

Germanium Y
~ Selenium
Copper-Oxide

Stand No. 65 R.E.C.M.F, Exhibition Grosvenor House, April 8th-11th 1957
Werite for details to Dept. W.W .4

WESTINGHOUSE BRAKE & SIGt:lAL CO. LTD.
82 York Way, King’s Cross, London, N.I. TERminus 6432
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A new range of High-Fidelity
., output Transformers

PARTRIDGE

P.5000 Series (20 watt model 95/-)

A range of truly ‘‘ high fidelity ” output transformers with
superior performance—yet economical design has enabled a
price reduction over transformers with less exacting specifica-
tion, These transformers are especially suited to the well-
known Osram and Mullard amplifier designs. The primaties
are tapped for ultra linear connection at 43%, and on certain
models at 209, to give optimum performance at various power
levels up to 50 watts for operation with such valves as KT88,
KT66, EL34, N709, EL84, etc.

The series includes a mains transformer of similar styling with
specification to suit the Mullard 5-10 and Osram 912 amplifiers.

Data sheets and price list available on request.

I A

=i

1
w

P A RTRIDGE TRANSFORMETRS L TD
TOLWORTH SURREY TELEPHONE ELMBRIDGE: 6737/8
POST OFFICE TYPE | New AUTO TRANSFORMER
3,000 and 600 relays Matches full range
ofe ge set/speaker
to specification combinations

Price 13’6

WMTI—Overall size 23" high
x 22" wide Weight 12} ozs. Fixing hole centres 24~

This auto transformer is designed to
match any combination of load and
output impedances in the range 2-16
ohms with or without cross-over net-
work. The transformer is particularly
useful for matching the SFB/3 to com-~
mercial radio sets, which generally have
outputs in the range 2-5 ohms. Where
switching arrangements are not fitted to
the set, a Wharfedale speaker switch at
17s. 6d. (illustrated on left) gives com-
plete control of the output arrangements.
The WMTI will handle 15 watts without
overload or distress, and the response is
level within 1 dB from 20 ¢/s to 15 kc/s.

Manufacturers to H.M. Govt. Depts. and leading Contracrors
L.E.SIMMONDS LTD Wharfedal
5 .BYR.ON ROAD, HARROW, M-IDDX'. ar e ae

Telephone: Harrow 7797[9 WIRELESS WORKS LTD - IDLE - BRADFORD - YORKS

® Specialists in tropical and Services jungle finish
® GUARANTEED TO FULL A.1.D. & L.LE.M.E. STANDARDS
PROMPT DELIVERIES, PROTOTYPES 7 TO 10 DAY3
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A special team at Mullard is
constantly engaged in dealing with
difficult filter problems. You

too can benefit from this team’s
wide experience in the design

and manufacture of filters employing
both crystal and L.C. techniques.

Write or telephone Mullard
— problems can be investigated and,
where necessary, filters made to

meet individual requirements.

*

The response curve at the foot of this
page illustrates the exceptional
performance of the compact 1.5 Mc/s
filter shown above which has been
designed and manufactured by
Mullard for incorporation

in airborne equipments.

‘Mullard

SPECIALISED ELECTRONIC
EQUIPMENT

MULLARD LIMITED .- EQUIPMENT DIVISION
Mullard House- Torrington Place- London W.C.|
Telephone: LANgham 6633

S

WIRELESS WORLD 73

L Mullard

may have
the

answer to
your filter

| problems too!

Mullard
A

f

L B I R R . —

Bo “
60 "
40

10

[} .

1480 1490

DISCRIMINATION 4B

ISEI) 1520 1530
Kcfs

@ ME607



74 WIRELESS WORLD

TAKE YOUR PICK

Our wide range of capacitors, incorporating all the latest
developments, are described fully In these new leaflets . ..

DALY

ELECTROLYTIC
CAPACITORS

Condenser Specialists for over 20 years.

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

APpRIL, 1957

SEND NOW for COPIES

DALY has succeeded in maintaining full capacity
values and working voltages in more compact
designs, specially suited to ultra modern
equipment :—’

PHOTO-FLASH EQUIPMENT e DEAF AIDS
PRIVATE TELEPHONE INSTALLATIONS
AMPLIFIERS  D.C. FOWER UNITS
TRANSISTOR EQUIPMENT
MAGNETISATION
EQUIPMENT

TEST GEAR

To B.S. 89 Calibrated and scaled to your requirements.

DEVELOPMENT & PRODUCTION
PROBLEMS ASSISTED BY

PROMPT DELIVERY

Stockists of :
ERNEST TURNER, BALDWIN,
EAC, WEIR and LEADING WLAMPE Ree
MANUFACTURERS
INSTRUMENTS.

MOVING COIiL, MOVING
IRON, THERMO COUPLE,
ELECTROSTATIC.

CIRCULAR (Flush or Projecting),
SQUARE, RECTANGULAR, &

T{pical 24" &
INDUSTRIAL PATTERNS. ShEs

We can supply meters with Non-Standard Current and
Voltage Ranges to any specification. DELIVERY 14-21 days.
For e bles of types ilable see our adverti
in October and November 1956 issues.
» Manufacturers of ©
ELECTRONIC TEST EQUIPMENT, NETWORK ANALYSERS, EDU-
CATIONAL, GEOPHYSICAL and SPECIAL INSTRUMENTS, PORTABLE
MULTIRANGE TEST SETS at | megohm per Volr, ELECTRONIC
INSULATION TEST-SETS.

May we quote for your requirements ?

91, HAMPSTEAD RD., LONDON, N.W.1. EUSton 1639

Suppliers to Govt. Depts., B.B.C., Tech. Colleges,
Leading Manufacturers & Research Laboratories

— METERS —

ANDERS ELECTRONICS LTD.

\"1’2\J.
b - 8 8.6G.Brown

: “3,*‘ AUDIO AIDS
~4 a

Headphones with indi-
vidual volume control.
Ideal for use with church
and cinema deaf aid
installations or for
individuals with im-
paired hearing.

They provide the
J  essential clarity of

reception when listen-
ing to Radio and T.V.

Send for Brochure ‘W ' of

all types available. If desired,
advice is given on selection of
type most suited to individual needs.

S. G. Brown provide Headphones and associ-
ated equipment for all known purposes.

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone: Watford 7241

@
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Araldite epoxy resins find new applications every day
in the manufacture of electrical equipment. They
make possible new designs, they simplify production
and accelerate output.

They are at the same time adhesives of unparalleled
strength and structural materials in their own right.

Their electrical properties are outstanding.

We shall appreciate the opportunity to give you
full information at the

RECMF EXHIBITION Stand 98 April 8-11
ASEE EXHIBITION Stand @4 April 9-13

The range of applications is exemplified by the
illustrations showing a Fortiphone deaf-aid
transformer (before potting) and a 400 kV
transformer incorporating 2200 1b of Araldite.

Araldite R ERTIA

Araldite is a registered trade name.

may we send you our comprehensive range of

if yM M’b Mh % WM 'WW/ me literature relating to Araldite and its uses?

AERO RESEARCH l-lMlTED A Ciba Company. Duxford, Cambridge. Telephone: Sawston 2121

AP264/309
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Foremost in the
Recording Field

VERDIK SALES LTD., 8, RUPERT COURT
WARDOUR ST., LONDON, W.1 (GERrard 8266)

2-SPEED TAPE
RECORDER

AMPLIFIER &
PRE-AMPLIFIER

' 2 Gns. ONLY
COMPLETE

FASTEST DELIVERY

We specialise only in the manufacture of small
quantities (1-100) of Type **H™ wafer
switches to individual specification.

Send for Comprehensive Price List and Design Chart.

All switches contain new
parts only—we do not use
manufacturers’ surplus or
ex-Government material of
doubtful age and quality.

Switches from stock for G.E.C. 912-Plus and
Mullard Tape Amplifiers (see March issue
for prices).

SPECIALIST SWITCHES

23 Radnor Mews - Sussex Place

Suppliers to the leading electronics, aeronautical and
automobile companies and to research institutions, the
G.P.0. and Universities.

|
WAFER SWITCHES T0 SPECIcATION | | THERMOSTATIC

London W2 - AMBassador 2308 i LIST PRICE.......... 85/- each
| i

CARDROSS ENGINEERING CO. LTD. BRITISH
LEVENFORD WORKS, DUMBARTON No. 663214

§OLDEE|NG IRON
CECO — 70 watt

Instrument size

HEATS UP QUICKLY—I} mins,
— STAYS HOT —
but NEVER OVERHEATS

| BIT DOES NOT CORRODE
OR NEED CLEANING

|  WEIGHT—4] ozs.  (Excluding Flex)
ALL PARTS INTERCHANGEABLE

1
! THE THERMOSTAT IS EASILY ADJUSTED TO
SUIT THE GRADE OF SOLDER AND KEEPS
‘ THE TEMPERATURE TO WITHIN I5°C, T
INCORPORATES A MICRO-SWITCH GIVING
SNAP ACTION ON-OFF WITH MINIMUM
ELECTRICAL INTERFERENCE, ELIMINATES
DRY JOINTS AND DAMAGE TO INSULATION,
i ‘ELEMENT AND BIT LAST MUCH LONGER.

Available from Manufacturer:—

PATENT
Phone: Dumbarton 655
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INTRODUCING THE NEW
/ NASHTON ZINSTRUMENT RANGE

Resistance

(512 to 500M2)

apacitance
(5pF to 500uF)

omparison
(—30% to+45%)

(1% mid-scale;

219, from 2082 to 20MQ)

The Nashton R.C.C. Bridge is the first of a new
range of electrical test instruments by Nash &
Thompson, the Company specially selected to
carry out the R.C.S.C. approval testing for the
Ministry of Supply. The R.C.C. Bridge is
precision-built of high stability 1% components

o
BRIDGE &3}0@
»

i

o

[NASHTON ]
and incorporates a 0.1%, linearity wire-wound
cam-corrected balancing potentiometer.

Instruments in the new Nashton range, of
which the R.C.C. Bridge is the first, will all be
Accurate ° Low-priced - Reliable
Compact

WRITE TO:—

Nash and Thompson

LIMITED

OAKCROFT ROAD

+ CHESSINGTON -

SURREY - Elmbridge 5252

for inclusion in the LNASHTON / mailing list for information

WHG/NT52
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TELCON CELLULAR POLYTHENE
INSULATED DOWNLEADS

This range of 75 ohm coaxials has been especially designed for
the reception of Band II (FM sound 87.5 - 100 Mc/s.) and Band III
(Television 174 - 216 Mc/s.)

Attenuation db/1oo ft. ET.s.M | ET.6.M | ET.7.M | ET.8.M | ET.10.M
toMegfs. . . . . . . 13 1.5 1.0 1.1 0.6
50 ,, v e+« <« . 3.0 3.4 2.3 2.6 1.5
oo, 1. . B - ! 4% 4.8 3.2 3.6 2.2
200 ,, T 6.3 7.2 4.9 5.3 33

Dimensions (inches)
Centre Conductor . . . .1f0.022 7/0.0076| 1/0.029 | 7[/0.010 | 1/0.044
Over Cellular TELCOTHENE . 0.093 0.093 0.128 0.128 0.200
Over Wire Braid . . . . o.117 0.117 0.152 0.152 0.230
Over TELCOVIN Sheath . . o0.157 0.157 0.202 0.202 0.290

Please ask for a copy of Publication TV5

TELCON

TELCONy» CABLES

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.
MERCURY HOUSE, THEOBALD'S ROAD,
LONDON, W.C.1. HOLBORN 871!

BRANCHES :  CARDIFF, DUDLEY, MANCHESTER, NEWCASTLE AND NOTTINGHAM

IMPREGNATE P.O. TYPES

your coils with ease MA_I'_‘:F;\;:‘;“D
BLICKVAC e SPECIFICATION
:Ipighﬁ\:/aiguum I?pr:gnators meﬁt f:lllle most stringent d’ﬁ‘é = ‘PRONVIPT
ecifications and yet are easy to handle. 2
Full range of modlls availabl); to meet the needs of the ; // =y DELIVERY

large-scale producer, the research laboratory or the
small Rewind shop.

Outstanding Features :

@ Ease in control. 3000 TYPES

COILS  up to 80,0000,
CONTACTS up to 8 cfo’s

@ Ease in cleaning.

@ Elimination of vibration. Tropicalizing and impreg-
., nating to order.
; @ Unequalled flexibility 600 and HIGH-SPEED

Ao oy mancer | TYPES also Supplied.

| @ Simple attachment of
auxiliary autoclaves.

| @ Units available suitable gl STOCKS
for Varnish, Wax, Bit- 5

e OF
asins.

| Users inclute_ M0, - KEYSWITCHES

N.C.B., G.E.C., Pye, Mar-

coni, Metro-Viek. THE KEYS WITCH co.

If your problem is COIL IMPREGNATION or impregnating O S A L L IENTETHp
or casting with Potting Resins consult : Enquirles to Sales Manager

umen and Potting

BLICKVAC ENGINEERING LTD. 126 KENSAL ROAD, LONDON, W.10
Bede Trading Estate. J Telephone: LAD. 0666, 4640 Grams: **Fonequipt’'. London, W.10
g Estate, Jarrow, Co. Durham. Jarrow 89/7155 ContractorstoHome& OverseasGovernments & H.M. CrownAgents

96/100 Aldersgate Street, London, E.C.1. Monarch 6256/8
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A New Audio Output Valve with an anode

dissipation of 35 watts

An addition to the well tried and popular range of G.E.C. Audio
Valves, of which the KT66 has set a standard in its class the
world over, the new G.E.C. KT88 is now available to meet
conditions of use requiring higher power.

POINTS ABOUT THE KT88

1 The KT88 is a beam pentode with aligned grids for maximum
efficiency.

——

2 50 watts output is available from a pair connected in the
ultra linear circuit with auto bias and an H.T. line voltage not
exceeding 500.

3 100 watts output is available from a pair connected in the
ultra linear circuit with fixed bias and an H.T. line voltage not
exceeding 560.

4 25 watts output is available from a pair triode connected with
auto bias and an H.T. line voltage not exceeding 500.

5 The mutual conductance of the KT88 is 11 mA/V.

6 An all-glass ring seal replaces the conventional pinch seal
giving increased strength, higher rating and reduced dimensions.

7 The valve is mounted on an international octal base and has a
heater rating of 6.3 volts., 1.8 amps.

——-——.————]—'———————.—————————————.——_—-——'——

' Full particulars of these valves can be obtained from the
l G.E.C. VALVE & ELECTRONICS DEPT.

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.3
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>x< Gold plated Contacts

NOW AVAILABLE s Nylon loaded P.F. mouldings

>X< Easy insertion and withdrawal

8 way 16 way

Send for full technical information to

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY

Telephone : ASHTEAD 3401

JSP RRC3

~ BRADOMATIC |

(REGD. TRADE MARK)

PRECISION HI-FIDELITY
MAGNETIC SOUND HEADS

ANNOUNCING OUR NEW MINIATURE
MAGNETIC SOUND HEADS

These heads incorporate all the features of our
wel known standard heads being of the same
type of construction but are only IS mm. in
diameter.

Types available :

Type MSRP (Record/Play)
M3RP (Record/Play)
M3R  (Record)
MSE (Erase)

Full details on application

BRADMATIC for hi-fi tape recording apparatus

Tape Desks,
Magnetic Heads,
Amplifiers
& accessories

Write for details. Private or Trade supplied.

BRADMATIC LIMITED
Station Road, Aston, Birmingham 6

Telephone ; East 2881-2. Telegrams : Bradmatic, Birmingham

EXECUTIVES REQUIRE
GRISP, CONCISE .
REPORTS—DICTATE
THOSE DETAILS M
YOUR CAR !
VALRADIO DG/AC
CONVERTERS
MAFK E DICTATING
MACHINES AND
TAPE RECORDERS
MOBILE

For use too with Record
Changers, Radiograms,
Electric Gramophones, Television
Receivers, and T.V. from country house
lighting plants. (Prices according to
instrument.)
INPUTS . ENTREES . ENTRADAS
6, 12, 24, 32, 50, 110 or 200/250 v.
OUTPUTS . SORTIES . SALIDAS
110 v. or 230 v AC, 50 or 60 ¢/s, 30 to 300 w.
Prices DC/AC Converters:
From £3-18-0—for Small Motors.
From £11-16-6—for Radiograms (including 3-speed Types).

Units complete and ready for use. VALRADIO. Write for
descriptive folder, WW/C, ACCEPTED AS 1HE STANDARD by RADIO
MANUFACTURERS, the Trade and the Aircraft ndustry.

fagon bien concise—dictez-les donc dans votre voiture!

Les convertisseurs C.C./C.A. ‘* VALRADIO " consentent la mobilité aux
machines a dicter et aux enregistreurs sur bandes.

s peuvent également étre utilisés pour changeurs de disques, appareils
combinés, électrophones, téléviseurs, etc.. partant d'installations
d’électricité particuliéres.

Las relaciones destinadas a los jefes tienen que redactarse de modo muy
conciso—dictenlas en el coche!

Los inversores C.C./C.A. " VALRADIO  les prestan movilidad a las
maquinas de dictar y a los grabadores de cinta,

También pueden utilizarse para cambiadores de discos radio-combinados,
gramofonos eléctricos, aparatos de television, etc., aprovechando las
instalaciones eléctricas privadas.

Specialists in converters since 1937. VALRADIO LIMITED.
BROWELLS LANE . FELTHAM . MIDDX. . Phone: Feitham 4242/4837
OVERSEAS ENQUIRIES TO:— DEMANDES D'OUTRE-MER A:—

TODA INFORMACIOM DE EXPORTACION HA DE PEDIRSE A:—
E.M.i. SUPPLIERS LTD. . HAYES . MIDDLESEX . ENGLAND.
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World-Famous for Proven
Reliability and Performance

SHORT-
WAVE i
\ MEDIUM-

WIRELESS WORLD

BTA-50G, the new RCA 50 KW AM ““Ampliphase’ transmitter,
represents the most significant step since RCA introduced
high-level modulation. It occupies half the floor space re-
quired by other 50 KW transmitters, cuts installation and
operating costs, eliminates need for underfloor trenches,
costly water cooling systems or external blowers. All com-
ponents are easily accessible and can be quickly replaced.

ooz

WAVE

Since its formation in 1919, Radio Corporation of
America has been in the forefront of major ad-
vances in radio communications of every type. In
virtually every corner of the globe RCA short-
wave and medium-wave broadcast transmitters
are providing day-in, day-out dependability under
all extremes of climatic and operational conditions.

As the producer of the finest in transmitters, its
experience in the radio industry is unparalleled.

At its research and engineering laboratories, RCA
engineers conceive and develop the most advanced
and improved circuits and mechanical components.

New RCA electron tubes and semi-conductors are
being developed and produced to meet the chang-
ing needs of the entire industry, as well as specific
RCA equipment,.

For over a quarter of a century, RCA scientists
have provided a constant flow of technical knowl-
edge to the expanding radio and electronic industry
...and products, facilities, and services to the
world.

The RCA monogram is universally recognized as

TRADEMARK @ REGISTERED

RANSMITTERS

3

A

a symbol of the radio age, that has brought new
pleasures in entertainment, new techniques of com-
munication, and new opportunities to millions of
people throughout the world. It is a mark of qual-
ity and superior craftsmanship.

RCA broadcast transmitters have proven their
economy and dependability in many years of long
service for many types of broadcasters, such as
the National Broadcasting Company network, the
Finnish Broadcasting Company, Radio Pakistan,
Radio Istanbul, and hundreds of private broad-
casters.

RCA short-wave communications transmitters are.
preferred by many governmental and private com-
munications organizations. Transmitters up to 1.2
megawatts of output have been built by RCA, and
are used around the world to provide every type
of radio communications.

For the best investment in short and medium-wave
transmitters see your RCA Distributor or write to
Dept.BE-49.-D, RCA International Division, Radio
Corporation of America, 30 Rockefeller Plaza,
New York 20, N.Y., US.A.

RCA INTERNATIONAL DIVISION
RADIO CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y., U.S. A.
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IMPROVED PERFORMANCE!

A

. Foam Plastic Surround
gives Smooth Response

" WI0/FSB

Having specialised in the manufacture of loudspeakers with cloth surround for many = -
years, WHARFEDALE are now pleased to announce the adoption of a new foam plastic 2-3 ohms or 12-15 ohms
surround, which results in even smoother performance than ever before,

Flux density 14000 gauss

This new material now replaces cloth on all Wharfedale units, Its resilience reduces the

incidence of distortion at low frequencies, and the softness impioves dissipation of middle 1”7 diameter centre pole
and high frequency vibrations at the edge of the cone, giving an all-round improvement

in the response. The plastic foam has been thoroughly tested' during a long programme of Fundamental

research and development. It is unaffected by extremes of climate and is therefore quite ;

suitable for use in the tropics. It is also proof against insect attack. cone resonance 30/38 c¢/s
A typical unit featuring this new technique is the W10/FSB illustrated on the right., It a0

is one of the finest wide range loudspeakers available to-day and is suitable for baffle or Price EI 3-2-4-

reflex loading as well as for use as a treble unit in a two-speaker system. (including £3.14.10. P.T.)

Wharfedale wmmen

Telephone : Idle 1235/6. Telegrams : Wharfdel, idle, Bradford

A.C. VALVE MILLIVOLTMETER| | JASON swiccr-tunea
FOR AUDIO FREQUENCIES F.M. UNIT

% STABLE
+ EASILY PRE-TUNED
% EASILY INSTALLED

" g s The introduction of this stable and depend-
I able 4-valve F.M. Tuner in which the
e desired programme is tuned-in by a 3-
RANGE: 0-.02, 0-.2, 0-2, 0-20, 0-200 Volts R.M.S. —16 — +8 Decibels. EUFM, rocitcarks, logica development 'ﬂ
& .M. 5
4B I W (a“;‘g:‘:h:s if’ ;IL:;“:: g)e PRICE and once set no further adjustment becomes
Input impedance i—over 0.5 megohms. £19.16.2 ne‘icsmmh Automatic Frequency Con-
This instrument has been produced in answer to a Inc. P.T. trol. POWEISourceire !‘ured‘ Details
demand from engineers engaged in the Audio-fre- EX-WORKS and name of your nearest supplier on request.
quency field for a straightforward A.C. Millivoltmeter. .

‘ - ASON ELECTRONIC & MOTORCO.
E.I.R. INSTRUMENTS LTD. 328, CRICKLEWOOD LANE, LONDON, N.W.2

329, KILBURN LANE, LONDON, W.9 * Tel. LADbroke 4168. Telephone : SPEedwell 7050
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The VITALLINK in

el v

THE JUBILEE MICRO:
BALANCE TRANSCRIPTION
ARM

LENCO TRANSCRIPTION UNIT

MODEL GL. 55
[
o
[ 4 =
¥ [
) if
'] 3
4 . P b
.;f - THE WORLD-ACCLAIMED 1-?-
- ‘ | YARIABLE RELUCTANCE - P
R e CARTRIDGE No. 500 r
i« s

PRECISION PICK-UP ARM -
- " LENCO TRANSCRIPTION UNIT
3 MODEL G.L 56

MODEL L. 56

VISIT OUR STANDS AT
AUDIO FAIR STAND No. 20
E.ll

LEYtonstone 8243-4-5

R.E.C.M.F. STAND No. 71
THE GOLDRING MANUFACTURING Co. (GREAT BRITAIN) Ltd.
LEYTONSTONZ -

486 - 438 HIGH ROAD
Telephone :
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Audio Fair at the Waldorf
Hotel, London, W.C2
from 12-15 April.
See our Room
240 and our

Stand 24.

Where naturalness not novelty is

the desired result there is no substitute for
careful design, craftsman manufacture and

rigorous laboratory testing. It may well be that these
are among the reasons why the Dual Concentric
is used by many of the leading Recording Companies as a
quality standard. It may also explain why

} the basic design has remained unchanged for over ten

| years, novelty can never be a substitute for quality.

|

I

BASIC SPECIFICATION
12” and 15" models

Fregquency response
80—20,000 ¢.p. + 3dB.

Potar Distribution for
60° inc. angle—4dB at

10,065 . \T ! NNOY’ DUAL CONCENTRIC
Intermodulation Products
less than 2%. 3 L SPEAKERS

ssco.

l TANNOY PRODUCTS LIMITED, WEST NORWOOD, LONDON, S.E27. Tel.: GIPSY HILL 1131

EDDYSTONE COMMUNICATION RECEIVERS

8 Monthly

Deposit Payments of

g 2 .f : €14 6

€41 6

We are manufacturers of Post Office Type 3000 g £: g 4 £ 8 4

relays with contacts and windings to customers’ o e = |§ g

requirements. ....£120 0 0 £14 0 0 £4 0 0
Impregnation, tropicalisation and high voltage Cash price if paid in 6 months by Bankers order.

Carriage paid per passenger train.

insulation available. Model 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v

Qur Sales Engineers will be pIeased to call and Ar.“C.te Thses:s set;):sreri;:g c:!?i:e‘of :h.edg}is’cerning professional and
. . amateur users, C ive literature .
discuss your requ;re:men.ts. . Latest EDDYSTONE Compoi:nt’C:::lv;g:dl/-
Present Delivery Situation—6 weeks from receipt The
of order. —
RELAYS ~cdystone
Specialists

STEVENAGE E RELAYS LTD.

: SERVICES LTD.,
n Associate Company of
W. H. SANDERS (ELECTRONICS) LIMITED

Works : GUNNELS WOOD ROAD, STEVENAGE, HERTS ?iphﬁ?;«%f?e:lu RSy » EIMERIECIE) Ly .
Telephone: Stevenage 981 (6 lines) Branch address: MARKET CROSS, ORMSKIRK
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)=
HIVG( improves even on perfect neons!
Even on perfect neons?

<o 0 Yes — even on perfect neons.

Hivae

HIVAC miniature neon
. . . /‘&
indicators are already in
extensive use—write for

full details of the new

green fluorescent indicators.

"1V \te brightness!
H iVﬂC @fj STONEFIELD WAY wcromg Ro...- SOUTH RUJSLIP - MIDDX:

" With acknowledgements to ** Omo" and Hudson & Knight Ltd,

' PRE-SET CONTROL LOCK

Designed to lock the spindles of pre-set
potentiometers or trimmers without
rotational or lateral
displacement of shaft.

Will accept wide range of
panel thicknesses.

TYPE P TYPE C

Very attractive
appearance for Send jfor
panel mounting.  leaflet A.1

““KNOB LOCK™’

FOUR-SIDED BLANK CHASSIS
Made in our own works from commercial quality half-hard alumintam of 16 s.w.g.
thickness, these chassis will carry components of considerable weight and normally
require no corper strengthening.

Standard stock sizes (in inches) are as follows:—

sl I PERGn T ) Rl The ideal method of locking
3x1x3 ae loxsxs! & X 1033 o panel mounted controls. Positive
Siid de | RIS OR | mear R guard agalnst  vibration, etc
10x8x2f 7/10 14x7x3 9/6 7xt0x3 12/3 ’ -

The above are sizes for whieh we have most demand, but we can also make other
sizes to order (at a small extra charge) within the followlng limita:—

This development of our popular
Depths lin., 1in., 2in., 2}in. and 3in. only.

e . a1 b pre-set control lock is finished
Maximum length 171 Inimum width for 2in. depth is 3}in. : n .
Minimum width for 3in. depth is Sin. Minimum width for 1}in. depth s 3o, in black plastic and embodies
Minlmum width for 2§in. depth is 4in. Mintmum width for lin, depth is 2in.

control knob and instantaneous
finger-tip locking knob.
Send for List No. A.6

We cannot undertake to make odd shapes, extra benda, lips, ete.
To arrive at the approximate cost of a special size of chassis take the nearest stan-
dard size above and add 2/6.

PANELS

We can also supply the aluminium for use as panels, screens, etc,, cut

to any size up to 3ft, by 3ft, at 4/- per square foot,
NOTE.—A panel cannot be sent throngh the post if the length plus twice the widih

exceeds 6t Keep this list for reference SUTTOH GOLBFIELB ELEGTRIGAL E"GI“EERS

AT 0. ETD: Reddicap Trading Estate, Sutton Goldfield. ‘seone sur suss & seoo

Telephone: Paddington 5891
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pioneers for ten years in
PRINTED CIRCUITS

(OSSOR

radio & instruments contain
BUILT-IN RELIABILITY

(0ONSOR

- OF COURSE

See page 106...



The movement consists basically of a centre core magnet surrounded
by a soft iron ring, where the coil revolves around the magnet.

—

We manufacture a comprehensive range of moving cotl
meters, with nominal scale lengths from 2 to 57,

Write for Catalogue *° Tell us your Requirements
Competitive Prices 10

DELIVERY: Samples 10/14 days; Quantities about 8 weeks.

o 0o

TAYLOR ELECTRICAL INSTRUMENTS LTD

TELEPHONE: SLOUGH :138!

MONTROSE AVENUE SLOUGH BUCKS

WIRELESS WORLD

NEW! UN

CENTRE POLE moving coil meters

IMPORTANT ADVANTAGES

Torque over power ratio at least
twice that of conventional move-
: ments.

BC VLPIANIIRES . 2 Extreme robustness.

3 Very high sensitivity (commenc-
ing from 5 micro-amps).

4 High degree of accuracy. All
Taylor meters are made to
B.S.89/54 Industrial Limits.

§ Practically stick-free operation.

6 Novel method of dry balancing.

7 Exceptional coil clearance

Trouble-free gap.

Inherent magnetic shielding.

Patented anti-parallex

scales.

Overload protection.

can withstand 10,0009, over.cad. |

APRIL, 1957

IQUE!

PATENTED DESIGN

mirror

Meters

| T2 T G T R SSnS SWS TERT SIS SRomm feel MRS UGS e i G S S

PRI —————— eSS B A sttt e R R Rl ]

WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET,
LONDON, W.1.

Telephone: GERrard 0522 Cables: Valvexpor
For immediate response Telex London 8752.

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

o aADlo ~
WALRAD
“ JUBE _g

AND INVITE ENQUIRIES FROM BUYING
AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY
TUBES

—ARMY SIGNALLING LAMPS-

12 volt, in metal con- 'R ‘
tainer with carrying
strap. Contents: 3 spare
bulbs, operator’s lamp
and spare bulbs, morse
key, plugs and 3 coloured
screens (red, green
amber).

12/6 P.& P. 216

12 VOLT RECEIVERS type 1125d

Contents: two 9D2 valves,
3-1 intervalve transformer,
one mu-metal muiti-ratio
transformer, etc.

10/- P. &P, 2-

160 #F 290 V.r.m.s. 50 cycles. Fitted with discharge resis-
tance. In manufacturer’s cases. £2 P. &P 5-

We can still supply the *‘Complete Radar Transmitter and Rsceiver
indicator ©* and *‘ Transmitter/Receiver Pack, Complete Table and Equip-
ment " as per March advt. b, 142,

A. PRESTON & SONS

186 Sussex Way, London, N.I9. phone: ARchway 5951
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The largest manufacturers in Europe of

. HIGH FIDELITY LOUDSPEAKERS

and

LOUDSPEAKER SYSTEMS

=5 =

announce their participation in
the forthcoming

LONDON AUDIO FAIR

APRIL 12¢h, 13¢h, 14th & 15¢h at the WALDORF HOTEL,
ALDWYCH, LONDON, W.C.2.

Stand No. 38

0

114
i
d

| DEMONSTRATIONS
" will be given throughout each day in

Demonstration Room No.

==

GOODMANS HIGH FIDELITY LOUDSPEAKERS
are world renowned foroutstanding performance.
Demonstrations have been given In:—
NEW YORK HELSINKI AMSTERDAM
ANTWERP CHICAGO CAPE TOWN

e

= = = ==

tmmrmuumxmmmnmmmmnmmmmmmﬂﬁlﬂﬂmﬂw

TORONTO
T eus PENSACOLA BRUSSELS =
LIEGE MEXICO CITY CINCINNATI =

MILAN CHATTANOOGA WASHINGTON

L

I
il

i

GOODMANS INDUSTRIES, LTD. AXIOM WORKS, WEMBLEY MIDDX. - Telephone: WEM 1200 Cables: Goodaxiom, Wembley, Middx.
Malayan Agents: Societe Commissionaria di Esportazione e di Importazione, 175A/179 Cecil Street, Singapore,
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"VICKERS VISCOUNT uses
DI MICROSWITCHES

90

Photograph by courtesy of Vickers-Armstrongs Ltd.

—another proof of the technical superiority of Pye
British-designed microswitches! Write for full details
of the complete range.

PYE LIMITED, SWITCH DIVISION

OTEHALL WORKS, BURGESS HILL, SUSSEX. TEL : BURGESS HILL 2791/2 A

Fine limit multi-contact micro-
switches used in the Viscou

S
THE WORLD’S GREATEST BOOKSHOP

."#FOR. BOOKS ¥ »

FOR ALL YOUR
- Technical Books

Foyles have departments for Gramophone Records,
Stationery, Handlicraft Tools and materials, Music,
Magazine Subscriptions, Lending Library.

119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (20 lines) Y Open 9-6 (Thurs. 9-7)
Nearest Station: Tottenham Court Road =

%ﬂlﬂlllllIIIII]!IIII]IIlIHIHIMIlﬂllll”lllIIIlllIIIlllllmmllllllmﬂlmllﬂlﬂIlllHﬂIIIIIlllllllllllll!HﬂIHNHIHINU!HHIIIIIIIIHIIIIIIIHIIlllllllflﬁ

SOLENOID TYPE SCM.

Continuous 3 ozs at 3
Instantaneous to 2 Ib.
9/10ths FULL SIZE

Same dimensions as
Type SC

Larger Sizes Available
Greatly Increased

Discounts for Quantities

. Also Transformers to
' 7 KVA 3 Phase

-
R. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL. Phone 74065

A.C.

Ask for Brochure 395 and pages 47, 49 and 53

Tel.: EDG 1143 (3 lines)

ALWAYS “FIT”

SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATION and SHEAVES

Engineers, Patentees and Sole Manufacturers

AUTOSET (PRODUCTION) LTD. DEPT.

Please mention Wireless World

“H,” STOUR STREET, BIRMINGHAM I8

ESTD. over 35 years
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An outstanding range of

[ Plesseyj Ceramics
1

For high frequency, radio

l and T.V. components, when-

' ever good insulation under

I extreme climatic conditions

is a major consideration,
' ‘\ I you would do well to in-
‘ I corporate Plessey Ceramic

insulators. The range in-

cludes bases for valves,

switches and trimmer con-
densers together with stand-
off insulators, bushes and

washers. In addition con-

given on customers’ specific

requirements.

' sideration and advice is

Design engineers are invited to request further
information regarding these and other

products in the Plessey Ceramic range.

CHEMICAL AND METALLURGICAL DIVISION.
THE PLESSEY. COMPANY LIMITED - WOOD BURCOTE WAY « TOWCESTER » NORTHANTS

@p PCoa’
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You'

BUILD THESE

SAFETY FIRST!

PREMIER TELEVISORS WHICH GIVE COMPLETE
SAFETY TO THE CONSTRUCTOR.

CONSOLE CABINETS with full length doors tor l4in., 16in. and
17in. tubes PRICE £14/14/- H.P. Terms: Deposit £7/7/6 and
9 monthly payments of 18/6. CONSOLE CABINETS. Half door,
previously advertised, still available at £12/12/-. H.P. Terms:
Deposit £6/6{- and 8 monthly payments of 18/3.

On above cabinets add 21/- for pkg. and carr.

APRIL, 1957

better

These Televisors use a double wound mains transformer
which gives you complete safety from contact with the
mains supply when handling the chassis or comtrols

% B.B.C. &.T.A. DESIGN No. 1 with NEW TURRET TUNER

MAY BE BUILT FOR £33-7-11 PS3EQY
% B.B.C. (ALL CHANNELS) DESIGN No. 2
MAY BE BUILT FOR £27-9-4 ”é’éé‘;;’,s{

BUILD IN 5 EASY STAGES. FULL CONSTRUCTION DETAILS
AVAILABLE. INSTRUCTION BOOK 3/6 POST FREE INCLUDES BOTH
DESIGNS.

The NEW “PREMIER” TAPE RECORDER

% Case finished in Brown and Antique Fawn. Size
15m x 124in, X 7}in.,, with the very latest type
continental gilt fittings. For A.C. mains 200-250 volts
50 cvcles.

% Two speeds 7} and 3fin. per sec. playing time ot 1 hour
and 2 hours.

% Standard 7in. reels 1,200ft.

Y Drop-in tape loading.

% Positive brakes no tape ** spilling ” atter braking.

Y Fast rewind forward or reverse without removing tape.

Y One knob for deck operation.

% Amplifier may be used for gramophone or microphons
purposes giving high-quality reproduction.

¢ Superb reproduction oi pre-recorded tapes.

Y Microphone compartment,

v Complete with reel of Scotch Boy Tape (1,200R.), and
spare reel.

Y Acos type 33-2 microphone with on/off switch.

v Latest type Lane Mark 6 Tape Deck.

v Dual input channels providing mixing facilities.

v Detachable lid and control cover.

* ‘(‘:on':rol panel finished in matching colours with the tap>
eck.

% Elliptical speaker of the latest type Tin. x 4in.

Y Magic eye recording level indicator.

CASH PRICE £40 plus 21/- pkg. & carr.

DEPOSIT & s monTHLY

PAYMENTS OF £4.18.6 or

H.P. Terms: Deposit
£20 and 12 monthly
payments of £1.17.1

PREMIER RADIO COMPANY,
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with PRE

THE NEW “WHARFEDALE’ SFB/3 1

3-SPEAKER
SYSTEM

Consists of
Speakers
W12CS, Bronze
10CSB, Super
3HF and a spec-
ial  Crossover
Unit fitted into
a very attractive
Cabinet, size

osit £5/0/0 and 8 monthly payments of
H.P. deposit £19/15/- and 12
Packing and

dep
£4/17:-, or
monthly payments of £1/16/8.
carriage 21/-.

New GOODMAN’3 TREBLE UNIT
THE TREBAX

At £6/4/- is a high

efficiency pressure driv-

en reproducer covering

2,500 c.p.s. to 16 kcis.

It makes an excellent

2-speaker system when
: used with the Axiom

150 Mark II at £10/15/9. A special

Crossover Unit type X05000 is

available at £1/19/-. The complete

system £18/18/9 cash. Credit terms

deposit £2/7/9 and 8 monthly

payments of £2/6/6, or H.P.

Terms deposit £9/9/4 and 11

monthly payments of £1/1/-,

Packing and carriage 7/6.

THE NEW
TSL FM TUNER
HIGH STABILITY MODEL

6 Valves including Magic Eye and Power Supply
using the latest type Gorler permeatility Unit
complete with first audio stage and preset output
volume control. Maximum radiation less than
10 microvolts per metre. Sensitivity better than
.5 microvolts. Cash price £17/10/- (inclusive)
or on H.P, terms, deposit £8/15/- and 9 monthly
payments of £1/1/8. Credit terms deposit
£2/3/9 and 8 monthly payments of £2/3/4.
Postage and packing 5/- extra.

NOW SUPPLIED WITH ULTRALINEAR
OUTPUT TRANSFORMER.

All the components for model 310, PLUS pre-
amplifier on one chassis (total six valves)
chassis gold hammer finished. May be purchased
for £12/12/~ plus pkg. & post 7/6, or pre-
amplifier and tone control in a separate unit
£14/14/- plus pkg. and post 7/6.

207, EDGWARE RD., LONDON, W.2.

WiIRELESS WORLD
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4 WATT AMPLIFIER
et 08 10,0 s

BUILT FOR

Instruction Book 1/- post free.
A steel case is now available, complete with
engraved panel, for 15/6 extra, The amplifier
may be supplied complete for £5/5/-= plus
pkg. and post 3/6, or fitted in case at £6 plus
%kg. and post 3/6. Engraved panel 3/6. Post
ree.

IS THERE

IN THE HOUSE ?

The tamous Premter Baby Alarm which 18 a
device to enable Babys cries, or even breath
ing, to be heard in any selected room in the
house May be left permanently connceted
Extra Microphones in different rooms may
be used. The microphone may be positioned
up to 100ft from the main unit Buitable
flexible lead can be
supplied at 5d4. per yard
extra.

C letel d

a::inp mudw 'h:' 90/'
Pliye 38 nost and nke
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2-BAND TRF RECEIVER MAY
BE BUILT FOR £5.15.0
plus pkeg. & post 3/-

3 BAND SUPERHET
RECEIVER

BUILT FOR £7 - 19 L] Pkg. & Postage

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. X
64in. X 5%in. in either walnut or ivory bakelite
or wood. Individual instruction books 1/-
each, post free.

ALL DRY BATTERY PORTABLE
RADIO RECEIVER
MAY BE Plus 3/-

BUILT FOR £7 . 8 . 0 Pkg. & Postage

4 Miniature valves in a supe-het ctreuit covering medium
and long waves, Rexine-covered cabinets 11jin. x 10in. x
5%n., in two contrasting colours, wine with grey panel
I[nstraction book 1/6 post Iree, which Includes full com-
structional details and list of priced components.

WILLIAMSON AMPLIFIER
sz vor £15 . 15, 0 eue. o voar

Supplied completely wired and tested for
£20, or available on H.P. or Credit terms.
postage and packing 10/-.

PRE-AMPLIFIER & TONE CONTROL ONIT

Available completely constructed, £5/5/-
plus 2/6 packing and postage.
PREMIER
BUREAU
DE LUXE

A superb cabinet in
@nely figured walout
veneer. Interior light
sycamore, with rex-
ine matching lining
Overal) dimensions:
43in. high, 34in. long,
17tin. deep. Uneut
control pacel on
right haud side approximatety 18in. X 10}in., uncut basc-
board on left hand side 15}in. long, 13}in. deep. Two full
size felt-lined storage cupboards in the lower part of the
cabinet.

Cash price 163 gns. H.P. Terms, depostt £8/13/6 and 12
monthly paymuents of 16/1.

Cradit Terms, deposit £2/3/10 and 8 monthly payments of
£2/2/10. Packing and Carringe 25/- extra.

SPECIAL OFFER!

GOODMANS AUDIOM 50.
plus packing and postage 5/-.

£4/17/6

s

THE WOLSEY BAND HI CONVERTER

This converter
haabeendesign-
ed to receive
alternative
programmes

rotation of
Switch Knob.
Mains supply
200/250 v. A.C
only. The high
gain of this Converter (mmmum 20dB) together with low
noise factor ensures good picture guality. A variable gain
control makes it possibile to balance a Band 1 and Band 3
signal ‘nputs to the receiver. Any aingle channel Receiver
of either T.R.F. or Buperhet design may be fed from the
Converter. Separate input sockets are provided for Band 1
and Band 3 inputs. Cash price £9/19/8 Oredit Terms
deposit £1/5/6 and 8 mouthly paviments of £1/5/6.
TMPORTANT, plesse utate ronr Rand | etation. Packing

and postage 3/- exrra

Tel: Ambassador 4033 & Paddington 3271
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PORTABLE TAPE RECORDER CABINETS

ARl Bexine Qovered

Tape Deck Amplifier Type Price
Lane Mk. VI Premier M. VI £419 6
Lane Mk. VI Premier deLuxe £4 19 6
Truvox Mk. IIT Truvox O T.D.3 24 4

Plus Postage and Packing 5/-.
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BARGAIN OFFER‘

¢

S [
QLATEST TYPE RUBBER ESCUTCHEON SUITABLE
L

¢

o~
NN

FOR 17in. RECTANGULAR TUBES AT A SPECIAL‘
’PRICE OF 10/-. PLUS PACKING AND POST 1/6-
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THE NEW COLLARO TAPE
TRANSCRIPTER
SPEEDS 3%, 7} & 15 inches per S8econd £2Q plus pkg. /post7/6

We carry a comprehensive stock of com-

ponents by all lJeading manufacturers.
CABINETS-PORTABLE
MODEL PC/2

Grey Lizard Rexine covered .................... 45/~
Overall dimensions 16in. X 15in. x 6in. Clearance under
lid when closed 3in.
MODEL PC/2 DE LUXE
Two colours, wine and grey, with cutout for speaker and
amplfier co. ... . i il 55/8
Dimensions as above.
MODEL PC/3

Grey Lizard Bexine covered .................o.. 69/8
Overall dimensions 16&111 x 14}n, x 10§in. Clearance
under lid when closed 6in.

MODEL PC/3 DE LUXE

WIRELESS WORLD

PREMIER RADIO COMPANY

MAKE YOUR OWN ROD AERIAL

Ferrite rod 6in.x5/16in,, complete with deacriptive con-
structional détails. These aerial rods are suitable for
medium and long wave reception. Price 5/3, post free.

THE JASON ‘‘ARGONAUT”
MW/FM DESIGN

All Premier Components are designer approved

The very latest FM Receiver design PLUS
a medium waveband as described in *“ The
Radio Constructor.” ALL p ts to

APRIL, 1957

T.8.L. ELECTROSTATIC SPEAKERS

Type LSH75 .. ... Price 12/6
Type LSHI00 .. . Price 21/-
Type LSH518 .. . Price 17/6

LATEST B.S.R. MONARCH
4-SPEED AUTOCHANGER

Designed to play
12in., 10in.,, and
7in. Records inter-
mized in any order
at 16, 33}, 456 or
78 r.p.m. Capacity
10 Records. New
reversible, Dual
Stylus Crystal Picke
up, for use on

and
postage 5/-. Deposit 25/- and
8 monthly paymenta of 25/~

B.A.R. TU8 3-spsed Record
Player £4/12/6 plus 2/6 post
and packing.

build the complete Receiver, including
output stage, may be purchased for £15/5/-,
or all components less output stage but in-
cluding Power Supply, for £13/19/6, plus
packing and postage 3/6 on each. The chassis,
front plate, dial flywheel drive assembly
special tuning condenser and wavechange
swutch (whlch includes mains switch) supplied
bi

As above but with cutouts for and A 79/8
Dimensions as above.
THE ABOVE CABINETS ARE COMPLETE WITH CARRY-
ING HANDLE FASTENERS AND PANEL.

Packing and Postage 3/ each

Junction Transistors 10/- each
Equivalent of the OC70 Type

A RANGE OF BAND 3 AND F.M.
AERIALS 1S NOW AVAILABLE

Air spaced co-axial wire, 1/9 per yard.

AM/FM RADIOGRAM CHASSIS

OF THE LATEST TYPE
Cash  £22/10/-, or credit
terma £2/16/3 deposit
and 8 monthly pay-
ments of £2/15/8.
H.P, Terms
£11!5/- degposit
12  monthly
p a y mente of
£1/0/11. Packing
and Carr. 7/8. This
chassis has 8 valves
and covers short.
medlum and long FM.
and  Gram, Printed
circult on F.M. ensures a
high degree of stability.
Overall size 1l4tn. long,
61in, high, 9in, deep. Dial
size 12 x 5in,

PREMIER MAINS TRANSFORMERS

All primaries are tapped for 200-230-250 v, maina
cyoles, Al primaries are screened.
8Pl75B 175‘()«116, OmA.,4v.@1la,4v. @

@ 28 a
SP351A, 350-0-.‘150 150 mA., 4 v.
3-8 a, @lJIa 4v, @125
SP3528§00-350 150mA. bv. @93
GSV.@

@ 3-5 v. @ 2-
250~0250 SOmA. 63v @4a8.,5v.@3a. .
350-0-350, 80 mA., 6.3 v. @ 4 a., bv.@ﬂa.
‘200-230-250 outpnt 3v.-80 v, @ a.

T.S.L./Lorenz.
LP 312-2 Speaker System
LPH 65 Treble Speaker ,
LP 215 Concert Speaker 8!
Concert Soundcorner

Send Yor illustrated catalogue on above.

* IT WILL PAY YOU TO VISIT OUR
NEW HI-FI DEMONSTRATION ROOM.

This is also available
separately at £4/4/- plus packing and postage.
2/6.

SEND 2id. STAMP FOR OUR
NEW 1957 CATALOGUE

COMPACT GRAM AMPLIFIER

Complete-ready to connect to any
Type of Pick-up nnd Speaker (3
ohma) A.C. Mains 200/250 volts.
Volume md tone control fitted
with knobs. Overall size 7iin.
long x 3in. w\ld,s x 2jin. high

Plus packing and postage 2/6.

BUY SURPLUS OR RE-CON-
DITIONED TUBES WHEN

WHY

THESE FULLY GUARANTEED WIDE

ANGLE TUBES ARE AVAILABLE?

THE LATEST TYPE 17 RECTANGULAR

TUBE MW43/64 BY TELEFUNKEN AT
£17 (INC. TAX) POST AND PACKING
21/- EXTRA, ALSO 14" RECTANGULAR
TUBE TYPE 14 LP4, £13/17/6 (INC.
TAX). PKG. & OCARR. 15/- EXTRA.

A LARGE RANGE OF TEST METERS IN
STOCK

COLLARG A.C.4/564

4 speed single play-
er with Studio *"0”

head. A.C. Main,
200/250 volts, B8O
cfs.  Suitable for
record speeds of 16
334,45 and 78 r.p.m.

Special offer

£9.7.0

Carr. & Pkg. 5/-

LOUDSPEAKERS
ELAO ELLIPTICAL 7in. X 4in. ............ 21/10
ELAC—8ip. dla. Moving Coil 3 ohms imp .... 21/-
PLESSEY 8in. dia., Maing Energised, 3 chms
imp (600 ohma ﬂeld) with Pentode Trans-
.................................. 10/6
PLESSEY—Gin dia. Mains Energised, 3 ohms
tmp, {600 ochms feld) /8
PLESSEY—24in, dia. Moving 18/9
GOODMANS—An £9/2/0
Plus 5/- packin,
GOODMANS-—Axiom 150 ... £10115/9
Plus 5/« pa.ck.lng nnd carﬂsg
PLESSEY ELLIPTICAL—10X7 ..0ococvuacinas 36

TUNING CONDENSERS (Miniature type)
2-gang .0005 mtd. §/-.

METER RECTIMHERS
Miniature type with leads 1-5 mA. ff-, post paid.

WEYMOUTH MINIATURE
COIL PACK

Covering Med./Long/Short Wave Banda,
‘Cored Colla.
2jin. Price 29/6.

Ivon
Dimens,: Ht. 13*, length 3§, width

TERMS OF BUSINESS:

Qash with order or O.0.D, over &1, Pleass add 1/- for Post

207 EDGWARE RD., LONDON, W.

Orders under 10{-. 1/6 under 40/-. Unless otherwise siated.
CREDIT TERMS H.P, TERMS
PREMIER PERSONAL PAYMENTS CASH PRICE

PLAN MONTHLY MONTHLY
ITEM DEPOSIT | PAYMENTS | DEPOSIT | PAYMENTS
£ s 4| 8 a £ A £ s 4 £ s d.
Premier Bureau Cabinet 1212 0 | 112 0{(®112 6| 6 6 0| (8 18 3
Promier Burean de Luxe Cabinet 17 6 6 (2 3 4|®2 210 | 813 0/(12- 168 1
Rogers Amplifier and Pre-amp. 03 46|®3 4 0(13 13021 4 0
Mutlard EAR/5/10 0|27 3|®2 66|99 3| ®1 8 3
Mullard RAR/6/10P 03 06|®219 512 2 0/ (21 2 4
Leak TL10 01311 0/®@3 9 914 3 0|11 6 4
Qarrard Transcription Type 301 less P/ . 26 8 3|3 8 0|®3 5 013 4 0/{(121 4 6
Garrard Changer Type RC80M AC/DO . 26 3 5136 5/®210 1 (13 1 9{a21 4 3
Garrard Changer Type RCOSH AC ............ 1917 7 |2 9 1| ®»2 9 0| 919 4| @1 4 8

Lenco-Transeription Unit Model F50-8 comp]ebe
with PfO 2118 2 | 214 6| ®213 3 (1018 8| (121 0 2
Goodmans Axiom 102 Speaker ... 1007 9|15 0|(®»1 6 6|56 3 9| 1 0 8
Goodmans Axiom 150 MK. 1 1015 9 (1 7 1| ®1 7 45 7 9] ®1 1 4

Tel: AMB dor 4033

wand PADdIngton 3271
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: 0 dt S essential books
Juft ’ for students

and technicians

Covers the whole theory of radio

Foundations of
Wireless  6th. Ed.

By M. G. Scroggie, B.Sc., M.IE.E.
349 pp. 12s. 6d. net By post 13s. 6d.

A special feature of this new edition is an entirely new chapter
on the increasingly important subject of transistors and semi-
conductors while the rest of the text has been brought
completely up to date. Written in a simple straightforward
style this book is the perfect introduction to radio in all its
branches.

A practical book on television

Television Receiving
Equipment  4th. Ed.

By W. T. Cocking, M..EE.
454 pp. 30s. net By post 3ls. 6d.

This is the fourth edition of what may justly be claimed as one
of the most important books on television. It deals com-
prehensively with television receiving equipment and gives
many practical details and much design data.

Owing to the rapid development of television this new edition
has been largely re-written and, with the addition of 169 pages
of new matter, is virtually a new book.

Television
Engineering

Principles and Practice
Vol. Il : Waveform Generation

A BBC Training Manual

Gives the application in television of sinusoidal, rectangular,
sawtooth, and parabolic waves and shows the mathematical
relationship between them. The main body of the text is
devoted to the fundamental principles of the circuits commonly

U R R K /B R Y B % B/ E R B BV B B R § 8 K F K 3 B K

N
\ .
By S. W. Amos, B.Sc. (HONS), AM.LEE., 8 used to generate such signals.
and A\
D. C. Birkinshaw, MB.E., MA, MLEE. N
224 pp. 30s. net By post 3ls.  §

Published for “Wireless World” V

ILIFFE technical hooks

from leading booksellers
ILIFFE & SONS LIMITED DORSET HOUSE STAMFORD STREET LONDON S.E |
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This amplifier needs no **sales talk'' —the specification speaks for tself

Announcing the Avantic
‘GLYNDEBOURNE’

The DL7-35 with wide range
speaker system can be supplied
in two superb cabinets finished
in natural mahogany at
£144.5.0. net. Provision is
made for any of the following
items which can be fitted as
optional extras: 4-speed single
or automatic record player;
Avantic vhf-fm or mw-am/
vhf-fm radio feeder unit;
Avantic tape player.

The Avantic loudspeaker
system comprises a 12”7
diameter low frequency unit
and two 24" high frequency
units, The frequency range of
the system is 20—22,500 cps.
and the peak power ratings
?re 40 watts (1.£.) and 10 watts

See and hear our products

APRIL
12-13-14-15
*
Waldorf Hotel,
P i ag EONGONs WLEZ

POWER AMPLIFIER

Push-pull distributed load output stage producing an output of 27 watts
at + 0.1% total distortion,

Frequency response: + | dB | ¢/s. to 100 Kc¢/s.

Damping factor: 50. Sensitivity: 255 mV. for 27 watts output.

Hum & noise: —89 dB relative to 20 watts output, '

Output impedances: 400, 8Q & 162 switch selected; automatic feed-.
back adjustment. Buiit-in volume control and two audio input sockets.

PRE-AMPLIFIER CONTROL UNIT

Output: 200 mV. at 0.19% and 2.0V. at 0.2%, total distortion,
Intermodulation distortion: power & pre-amplifier combined: 194
for 20 watts output.

Noise: —64 dB on radio or tape inputs; —53 to —56 dB on pick-up inputs.
Radio power outlet: 6.3V. 2.5A,, 440V 30 mA. Tape recorder outlet,
8-inputs: Tuner (2 levels) Pick-up (3 levels) Tape & Auxiliaries (2 levels).
Controls: B position selector switch incorporating 5 record play-back
characteristics.

Loudness contro! providing compensation for low level reproduction
of high level inputs in accordance with Fletcher-Munson loudness curves.
Bass Control: —!5 dB at 30 ¢/s. to -+ 16 dB at 50 c/s.

Treble control: —15 dB to + 15 dB at 10 Ke/s.

Low-pass filter; 3-positions: 20, 10 & 5 Kc/s. Slope: 12 dB/octave.
Rumble filter: 40 ¢/s. turnover frequency. Slope: 12 dBjoctave.
Monitor/Record switch: 3 positions.

Price: Power amplifier and pre-amplifier control unit complete £55.

vasntir
HIGH FIDELITY REPRODUCERS
MANUFACTURED BY

Beam-Echo Limited

Witham, Essex.
Telephone: Witham 3184. Telegrams: Parion, Witham
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A service

for all who
need complete
data on Mullard
valves, tubes

APRIL, 1957

and semiconductor devices

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

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

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

Mullard

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

VOLUMES | and 1A

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

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

VOLUME 2

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

VOLUME 3

Data on Power Valves for Transmitting
and Industrial Equipment.

Power Rectifiers. Large Thyratrons.
Microwave Devices.

For full details of this service, including subscription
Za;:es and application form, write to the address
elow.
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Cut this out for further reference or
write to the Publicity Department at

Footscray for a data sheet.

Name .....coovuenee L oooaod e ele e e e e

Address ....coeceiriieiiiiiniiiieens r——

FOOTSCRAY
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TYPICAL CHARACTERISTICS
Anode voltage .........cceevvinnnene OO CC00 e AR veee 150 volts
Cathode bias resistor ...... ROooDOBoECEDeeoeoa0 00 et e Seeree 220 ohms
cireienes I MA
6.4 mAV
Amplification factor .....ccccoeiiiiniiiiiiiiinnninn £00000MIE oI 00Co0000000 39
6,100 ohms

WIRELESS WORLD

The Brimar 6BQ7A is a double triode consisting of
two independent high slope sections with similar
characteristics. The valve is particularly useful as a
cascode R.F. amplifier for television receivers and also
as a combined oscillator and mixer for frequency
modulation receivers. It can, of course, be used wherever
high slope triodes are required, and features low inter-
action between the sections as an internal screen is

provided which is brought out to a separate base pin.

99

Srandard Telephores and Cables Limited

Regd. Office: Connaught House, 63, Akdwych, Lendon, W.C.2

+ SIDCUP - KENT < FOOtscray 3333
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7 - \\\
s THINKS: "\
.4 \
’ r
¢+ ‘Hm, where else does |
f /

! he expect to be? /
\ /

‘Gee,

I’m in the groove’

The cartridge.shown on the left is Type 65-3, the high-output
member of the Acos series. It has good, linear
characteristics, and its frequency range is remarkably wide for its
output'(3.7 V. standard, 1 V. L.P.) It is of course intended for
the popular record player. Nevertheless, it never forgets its
family background, and has much in common with its
more exclusive Acos brothers: the stylus of this type,
too, has been individually inspected at 500 times magnification
and is easily exchanged in the new slip-in fitting;
the cartridge is the smallest and lightest of its kind; and it fits
most pick-up heads. The cartridge

shown above is exactly the same, but supercilious.

%@. ARE DOING THINGS IN STYLI

COSMOCORD LTD. WALTHAM CROSS HERTS. TEL: WALTHAM CROSS$ 5206 (London telephone subscribers please dial WA4 5206)
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"BELLING-LEE"
COMBINED AERIALS
AND ADAPTORS
FOR SCOTLAND

L.934/L Combined
dipole and swivellable
band III director and
folded dipole, for chim-
ney mounting, with
cranked arm and lash-
ings. Band I, Channel
3. Band 111, Channel
10. £4 0s. 0d.
L= L.934/WS (wall
mounting) £3 7s. 6d.
L.935/L. Combined
dipole and five band
III elements, for
chimney mounting,
with cranked arm
and lashings. Band
I, Channel 3. Band
I11, Channel 10.
£4 17s. 6d.
L.935/WS (wall
mounting)
£4 6s. 6d.
L.933 Reflector
¢ H * and five band
r T1I elements. 9ft. X
13in. mast and
chimney lashings.
Band I, Channel
11I1. £8 5s. 0d.
L.933/3A Array
; only. Band IIIT,
Channel 10.
£4 10s. 0d.
3, to three-clement
band III, Channel 10
only. £1 10s. 0d.

L.936 Adaptor unit
consisting of director
and folded dipole for
adapting L.803, 1.822
and L.821 series of
band T aerials, Channel

-....3;_:..“-

”
14
14
L]
1

L.953/8-10/CS  Col-
lapsable three-element
band IIl array for
fixing to existing masts
of up to 1zin. dia. at
bracket (supplied com-
plete with cranked arm
and clamp). £2 5s. 0d.

wwaganes

\my!
n_ .

\\‘

L.954/8, 9 or 10/ST
Collapsable six-
element band III array
for fixing to existing
masts of up to 13in. dia.
at bracket (supplied
complete  with
right-angle arm
and clamp).

£3 0s. 0d.
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|BELLING & LEE LTD

GREAT CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND
_ - e

Telephone: Enfieid 3322 - Telegrams: Radiobel, Enfield

“BELLING-LEE”

In a aifficult position, the difference berween
the quality of these two pictures can be a
distance of less than half a wave length, i.e.,
from one corner of a chimney to the other.

The band III and band I aerial
story is coming to a head in
Scotland.

The band III test transmitter is
in position at Blackhill, near
Kirk-o-Shotts, and it is expected
that it will be *‘ on the air » by very
early March. There is, of course,
a lot of interest; we are conducting
a lecture tour in the service area
with an automatic film strip in
colour. This has been shown to
three hundred dealers in Edin-
burgh, a hundred and fifty dealers
in Stirling and five hundred in
Glasgow. We have still to go to
Dundee but this tour will have
been completed by the time you
read this.

It is only too obvious that
dealers or aerial riggers seldom
have the time to ensure that the
aerial chosen is the best one for the
location, or to ensure that it is
placed in the optimum position;
even if they had the time, only too
few viewers would pay for it. It
is because most of the aerial
installation jobs we undertake,
come into the V.LP. class where
results must be obtained regardless
of cost, that we are able to give a
satisfactory picture in the most
unlikely places. It may be difficult
to believe that moving an aerial
half a wavelength can make all the
difference in a difficult case, but it
does. It is indeed fortunate that

there are millions of aerials in use
in areas of strong signal and where
you can take tremendous liberties,
but when up against a ‘¢ sticky ”
job remember some of the things
we have written about so often.

Probably the most important of
these is the probing of the site to
find the best picture. In the case
of a reflecting object so close to the
aerial that the delay is negligible,
no displacement will be noticeable.
The reflection can in fact add to
the direct signal, giving an im-
proved picture, or subtract from
it, giving a poor, weak picture.
The distance between the best
position and the worst is less than
half a wavelength.

There will be a lot of awkward
spots within the service area of
Blackhill. Try hard to get the test
signal, that will give you direction,
and from there build up know-
ledge and with knowledge comes
confidence. If there is a good
clean picture from the test trans-
mitter, go ahead confidently, but
if the picture is weak and noisy,
go very carefully, there may be
ghosts camouflaged in the noise,
and they may become very obvious
when the background noise dis-
appears with the advent of increase
of power.

We were asked why we claimed
only 53 dB for a three element
array. Our answer was that the
figure given was the average from
many measurements. All our
measurements are based on a
dipole cut to the same frequency.
This is the accepted method used
by engineers, and the figure agrees
with what you would expect in
theory. We know the figure is
correct, and that the aerial com-
pares favourably with those of our
competitors, and we really cannot
enter into arguments about figures
claimed by others.

If you are one of the fortunate
people who receive an invitation
to visit the Component Show at
Grosvenor House in May, be sure
to look us up. Owing to space
restrictions we will only show a
token aerial display—after all it is
a components exhibition and most
visitors are more interested in
components than aerials. Never-
theless, if you have a private aerial
problem, bring it to us. There will
be someone around who will be
glad to help you. We always feel
that we lcarn a lot from questions
on such occasions.

Advertisement of
BELLING & LEE LTD.
Great Camoridge Rd., Enfield, Middx.
Written 20th Februarv, 1957




102 WIRELESS WORLD APRIL, 1957

Telavision
equipment

Instructional
lesson manuals

5 valve 3-waveband
superhet circuit

=
S Ty SuBdeors
'”‘Vexperimental.outﬁts and Ies’son manuals are despatched on INGL UDE: -
o' cach siuden Tor porsonsl wnd. i) o theonorced RADIO - SHORT WAVE RADIO
lt:‘:hioz:::.of radio and television, specially prepared components TE LEVI SION - MECHAN |cs - c HEMISTR Y

are supplied which teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the

complete design and servicing of modern commercial radio and PHOTOGRAPHY s ELEGTRIGITY - WOODWORI(

Itfelevision recjiversi

you are studying for an examination, wanting a new hobby or '

interest, commencing a career in industry or running your own ELEGT RIGA L wl Rl NG - DRAUGHTSMAN SHIP
full-time or part-time business, these practical courses are ideal

and may be yours for moderate cost. Send off the coupon to-day ART ete.
for a free Brochure giving full details. 2
There is no obligation whatsoever,

The only Home Study College COURSES FROM 15/
run by a World-wide

industrial organisation PER MONTH

I———————————————

EM.I l E.M.I. INSTITUTES, Dept. 127x, London, W.4
Factories ar
Hayes. ] NAME. Age ‘
(if under 21) BLOCK
CAPS
ADDRESS ) PLEASE

lam interested in the following subject(s) with/without equipment

—,

»We sholl not worry you with personal visits 1088

=FPart of His Masters Voice! Marconiphone, etc. etc.
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Low Yoltage Power Unit Type 1

A source of highly-stabilised potentials for the operation of low voltage klystrons.

RESONATOR SUPPLY:

250-500V. 40mA max. Variation in output
for+10V mains variation or change from
minimum to maximum loading: 100mV.
max.

Ripple: 5mV. p-p. max.

REFLECTOR SUPPLY:

0-400V. 101 A. max.

Variation in output for +10V mains
variation: 50mV. max.

Ripple:1mV. p-p. max.

HEATER SUPPLY: 4-6.3V. 6.4W,

Q Modulator Unit Type 1

E Designed primarily for use with the Low Voltage Power Unit Type 1, but suitable for
Q use with other stabilised power units, this modulator unit provides square-wave or
E sawtooth outputs and a synchronising pulse for an oscilloscope. The square-wave 0
Q output may be controlled from the internal oscillator or externally. t—;
W]
E OUTPUTS E
8 (a) Square-wave 1:1 mark/space ratio: Q
& 0-150V. .
E (b) Sawtooth: 0-150V peak. g
g Frequency: 900 ¢/s—1,500 ¢/s. [
a Output load: 10KQ}. Q
9 g
Q )
W] ]
W] ]
Q 9
8 q
g Selective Amplifier Type 1 e

]
a

]
E A sensitive, low-noise, audio-frequency amplifier which may be usead as a broad-band or a
Q highly-sensitive amplifier with variable gain over the range 300 c{s to 6 Kc/s. In con- E
E junction with a detecting device, it may be used for the comparison and measurement W)
Q of energy.sources modulated at a frequency within its band. It is particularly suited for g
E the study of standing-wave patterns and polar diagrams in X and S band equipment. 2
- The output is indicated on a built-in meter but may also be displayed on a cathode-ray g
E tube or on an external meter. g
W]
E FREQUENCY RANGE: SENSITIVITY: t_:-‘,
Q 300 ¢/s—6 Kcfs. (a) Selective condition: 24V input for g
a SELECTIVITY: f.s.d. on meter %)
g (a) Selective condition: —10dB output (b) Wide-band condition: 44V input for t‘-]
Q2 at 10% off-tune f.s.d. onmeter l:-“
E (b) Wide-band condition: —6dB at 6 Kc/8 NOISE: E
E relative to 300 c/s. Cut-off below 300c/s Less than 5% of f.8.d. on meter. g

[\]

E.M.I. ELECTRONICS LTD ¢
Instrument Division, Hayes, Middlesex. Telephone: SOUthall 2468, Ext. 655 2

Q EE7Y
Q
[Fiss]s1ss]sis [sIsisisis]sis sIsTs [sIsIsts{s [sislsisisisIsisisIs|sIsisisisisisisisIsisisisisisisisisisisisisisisisisisisisisisisisIels] s[5 [ss]
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VALVE AND MAINTENANGE

When replacements are needed
they’re needed fast—that is
why Ediswan specialise in a
comprehensive, valve mainten-
ance service unrivalled for speed
and efficiency. It is in this
streamline spirit that the
Ediswan District Offices and

Service Depots, in strategic

spots throughout the country,
hold stocks of valves and
cathode ray tubes for Radio,
TV and industrial equipment

maintenance.

J%t:m' EDISWAN

Invaluable—the Ediswan Valve

Ieading set makers ﬁt Manual. Awailable in 3

E Is volumes. Price 37/6

M AZDA
VALVES AND ALUMINIZED TELEVISION TUBES

THE EDISON SWAN ELECTRIC COMPANY LIMITED

155 Charing Cross Road, London, W.C.2 and Branches

Telephone: GERrard 8660 Member of the A.E.l. Group of Companies Telegrams: Ediswan, Westcent, London
RV31
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[k EM.L COLLERE 0F ELECTRONICY

Expansion of Three-Year Course to include
COMPUTER and AUTOMATION Techniques

Every day the demand for the expert in electronics %
grows. Radio, television, radar and the whole field &3
of industrial automation are rapidly expanding and k.
the trained specialist assures for himself'a well-paid
career in this quickly developing profession. Here

is your opportunity to enter for:—

3 YEAR COURSE IN
TELECOMMUNICATIONS

Entrance standard G.C.E. Ordinary level or equiva-
lent. This course trains Assistant Development
Engineers to City and Guilds’ Full Technological
Certificate level, and includes the theoretical and
practical instruction on Computers (Digital and
Analogue), Process Control and Automation. Next
course commences 10th September, 1957.

-SCHOLARSHIPS

Boys who are not academically suited to a Degree

EE

course may, through the training offered in the
Three-Year Course, achieve interesting and lucrative
careers as semior electronics technicians in industry.
In order to encourage students of this nature the

E.M.I. College of Electronics has decided to offer
TWO SCHOLARSHIPS THIS YEAR FOR

ITS THREE-YEAR COURSE in Telecommuni-

cations Engineering.

1 YEAR COURSE

Full-time day course in the Principles and Practice of
Radio and Television. Mainly designed for the training
of Radio and Television Servicing Engineers. Next
courses commence on 2Ist May and 1oth Septcm- FOREMOST ELECTRONIC ENGINEERS ... PIONEERS OF THE
ber, 1957. WORLD’S FIRST PUBLIC TELEVISION SERVICE.

THE COLLEGE IS PART OF THE E.M.l. GROUP . .. BRITAIN’S

Write for details to:—
THE E.M.l. COLLEGE OF ELECTRONICS

Dept. 127, 10 Pembridge Square, London, W.2. Telephones BAYswater 5131/2
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I
Build these 2 useful instruments from £
;,, COSSOR KITS
E% Valve Voltmeter and Oscilloscope A
.4 :
! 1 ‘

| 3@

E i

aRasR R, a8 sseangsisasuni : ﬁ

Valve Voltmeter
List price £20.0.0

PRINTED CIRCUITS for built-in stability and reliability together
with all parts for each Kit are supplied with an illustrated com-

prehensive instruction book describing the step-by-step assembly.

Single Beam Oscilloscope
List price £36 . 13 . 4

Write for leaflets to :—

COSSOR INSTRUMENTS LIMITED

Telephone : CANonbury 1234 (33 lines)

THE INSTRUMENT COMPANY OF THE COSSOR GROUP

(Dept. 1), Cossor House, Highbury Grove, N.5
Telegrams : Cossor, Norphone London

Cables: Cossor, London
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_script to screen

Every item of equipment which transforms a sound or television pro-
gramme from a conception in the author’s and producer’s minds to
what is ultimately audible and visible on the monitor can be provided
by Marconi’s. Whether it be for a studio or O.B. vehicle, Marconi’s
not only make it, they will install it (including constructing the building
or vehicle to house it), maintain it, operate it (or train operators in its
use) and completely co-ordinate it with the whole system of which it
forms a part.

75% of the world’s broadcasting authorities rely on Marconi equipment.
Marconi Television equipment is installed at all B.B.C. and I.T.A. Television Stations.

“ Lifeline of Communication

MARCONI

Complete Sound and Television Broadcasting Systems

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESSEX
Les
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Industry & Commerce offer their best posts to those with the necessary qualifications—
such posts that will bring personal satisfaction, happiness, good money and security. As
part of a modern industrial organisation, we have skilled knowledge of what is required
in industry to-day and the best means of training personnel for its present day and future
requirements. We specialise also in teaching for hobbies, new interests or part-time
occupations in any of the subjects listed below. Make your own choice and write to us
to-day for further information. There is no obligation of any kind.

PERSONAL & INDIVIDUAL TRAINING IN —

Accountancy
Advertising
Aeronautical Eng.
A.R.B. Licences
Art (Fashion, lllus-
trating, Humorous)
Automobile Eng.
¥ Banking
% Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exams
Civil Service
Commercial
Subjects
Commercial
Art & Drawing

A.M.Brit.I.R.E
A.C.CA,

Part of
The E.M.I,

Factories at Hayes.

England, occupying over 150 acres.

The only Home Study College

operated by a world - wide

Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical
Installations
Electronics
Electronic
Draughtsmanship
Eng. Drawing
Export
Heating &
Ventilation Eng.
High Speed
Qil Engines
Industrial Admin.
Jig & Tool Design
Journalism

Languages
Management
Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting &
Decorating
Photography
P.M.G. Certs.
Police
Production Eng.
Production
Planning
Radar
Radio Amateurs
(C&G) Licence
Radio & Tele-
vision Servicing

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.I.LH.&V.E., A MS.E
A.M.|.Mech.E.,, A.M.LLE.D., A.M.I.M.L, A.F.R.Ae.S., A.M.I.P.E., AM.LLA
., A.C.C.S.,, A.C.W.A,, City & Guilds Examinations, R.T.E.B. Serv.Cert.,
R.S.A. Cernfcates. etc.

Refrigeration
Sales Management
Sanitary
Engineering
Salesmanship
Secretaryship
Shorthand & Typing
ShortStoryWriting
Short Wave Radio
Sound Recording
& Reproduction
Telecommuni-
cations
Television
Time & Motion
Study
Tracing
Welding
Workshop Practice
Works M’gement
and many others

manufacturing organisation

NAME

COURSES FROM 15/- PER MONTH

POST THIS TOD

Please send, without obligation, your FREE brochure,
E.M.L INSTITUTES Dept. 127X, London, W 4.

EMI

... AGE
(if under 21)

1]
i
]
|
| ADDRESS
|
]
]

INSTITUTES

~Part of 'His Maoters Voice,

lam interested in the following subject(s) with/without equipment

g 'Marco'hqu/r‘one_, etc, etc.

Gourses with PRAGTIGAL EQUIPMENT
in RADIO * TELEVISION - MEGCHANICS

CHEMISTRY-ELECTRICITY* DRAUGHTSMANSHIP
PHOTOGRAPHY, etc., etc.

4;|J 5\“:

BLOCK CAPS
PLEASE
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NEW MINIATURE 10-15 warr AMPLIFIER

and versatile Pre-amplifier for tape

microphone,

(direct
radio and gramophone.

from heads),

It measures only 41" x 5" over the front panel and projects 10" to the rear.

These small dimensions are obtained by using “ C ” core material for the
transformers, giving extremely low intermodulation distortion and less than
0.1% harmonic distortion at 10 watts output.

Low value grid leaks are used on the output grids to prevent runaway.

The main amplifier response is level 15 c¢/s to 50,000 c/s within 0.2 db.
Separate inputs are provided for tape, microphone, radio and gramophone,
and the 10 position selection switch also selects the right replay characteristic
for different speeds of tape and different types of records. An extra low
noise stage is provided for tape replay to permit working direct from all normal
heads without additional amplification.

Extra power is available for a radio feeder, etc., of 50 mA at 300 volts and
6.3 volts at 2.5A balanced.

Other YORTEXION products
at the Audio Fair

The well-known professional quality

TAPE RECORDERS types 2A and 2B

The type “B” recorder has an additional amplifier and head by which
the signal recorded on the tape can be monitored a fraction of a second later,
and compared by the turn of a switch with the pre-recorded signal. This
saves time since the tape can be proved whilst the recording is in process
without the need for a run through afterwards before performers depart.

It is also possible to listen to a previous recording and record additional
commentaries on top of the first, or re-record the original a fraction of a second
later to form an echo. The unit may be used as a high fidelity amplifier alone-

Both models have built-in microphone transformers for 30 ohm line and
are loaded by 7 microvolts, which is approximately equal to normal voice at
20 feet from the microphone, the cable of which may easily be 440 yards in
length of ordinary twin or twin screened cable. Radio/gram inputs are also
provided and monitoring is by means of a meter which can be switched to
read the level of bias, The accurate bias leve] ensures a response of plus or
minus 1} db with minimum distortion at all times and the metering may be
used as a guide to mains voltage to to compensate for head wear after many
thousands of hours’ use.

A 50 cycle POWER PACK is available to operate the synchronous motor,
recorder from a 12 volt car battery and provides accurate tape speed.

VORTEXION LIMITED,

Telephones: LIBerty 2814 and 6242-3

VISIT OUR
DEMONSTRATION ROOM

No. 145

See and hear
our products at

THE LONDON

il
-

APRIL
12131415

Waldorf Hotel,
London, W.C.2.

4-CHANNEL ELECTRONIC MIXERS
3-CHANNEL MIXERS and PEAK
PROGRAMME METERS

Used by broadcasting and other
studios, at home and overseas,
these are known for their low
noise, low distortion and freedom
from break through.

AMPLIFIERS : 30, 50 and 150 watts

257-263, The Broadway, Wimbledon, London, S.W.19

Telegrams: “ Vortexion, Wimble, London.”
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MORE AND MORE ¢—

HI-Fl FANS
ARE USING

VISIT US AT

THE AUDIO FAIR ON STAND NO. 25

GRUNDIG (GREAT BRITAIN) LIMITED

Advertising Dept. & Showrooms : 39/41 NEW OXFORD ST., LONDON W.C.|

Sales Dept, & Works : KIDBROOKE PAK ROAD, LONDON S.E.3
G30

Get the rFuLL value from

with the NEW Armstrong

EM 61 VHF TUNER

EXCEPTIONAL SENSITIVITY

An adequate signal level is assured even at relatively long
distances from the transmitter, and in ordinary reception
areas aerial complication and expense are reduced to a
minimum.

COMPLETE FREEDOM FROM DRIFT

The high stability of the FM 6l avoids the irritating
necessity for retuning. Tuning is not affected by changes
in the working temperature—the set can for instance be
switched off after use at night and the simple act of
switching on in the morning will bring in the station.

SWITCHED AUTOMATIC FREQUENCY
CONTROL

This will not normally be used in the U.K. It is fitted to
meet the somewhat variable reception and transmission
conditions in America, and not, as is sometimes the case,
to cover drift in an unstable circuit.

CATHODE FOLLOWER OUTPUT

This increases the permissible length of lead from tuner
to amplifier, enabling them to be sited at a convenient
distance apart whilst maintaining the quality of the signal.

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7.

19
m‘ L i e
Swr?

uu

)

v Full Band }l Coverage (88-108 Mc/s) ¢ Adjustable
Output Matching Control ¢ High Overall Gain
Y Completely silent background v Price : £22.1.0.

Post this coupon for free descriptive literature or call at your local
High Fidelity dealer or at our Holloway showrooms for full demon-
trauon

NAME (BLOCK CAPITALS PLBASE) .. .. .\ vseense¥ravnnscaoeanenns
ADDRESS

SEE AND HEAR lT AT THE AUDIO FAlR (ROOM 14‘8)
WALDORF HOTEL. APRIL 12-]

Telephone:
North 3213
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It was in 1945 that H. ]J. Leak revolutionised the performance
standards for audio amplifiers by designing the original
“ Point One > series, and we became the first firm in the
world to market amplifiers having a total distortion content
as low as 0.1 per cent. This claim was received with in-
credulity, but it was subsequently confirmed by the National
Physical Laboratory and since then hundreds of TL/[12
amplifiers have been used by the B.B.C., and Common-
wealth and foreign broadcasting authorities, and thousands
have been used by recording studios, leading musicians
and music-lovers throughout the world.

Further development work resulted in our producing, at a
much lower price but with the same high performance
standards, the TL/10 amplifier. The output of the TL/10
is ample for high fidelity home music systems, and the
quality of reproduction obtained is equal in every respect
to that of the TL/12. We always use the TL/10 amplifier
and “ Point One ” pre-amplifier for our public demonstra-
tions of high fidelity reproduction of gramophone records
and radio. The TL/10 amplifier, when used with the best
available complementary equipment, gives to the music-
lover a quality of reproduction unsurpassed by any equip-
ment at any price. Even when the complementary equip-
ment falls below that of the best obtainable the use of these
amplifiers will enable one to obtain very marked improve-
ments in reproduction.

An Important Test Report . . .

Independent laboratory tests of the  Garrard 301
transcription turntable were recently carried out by Audio
Instrument Company Inc., New York, U.S.A., under the
direction of Mr. C. J. Lebel (Chairman of one of the groups
which prepared the NARTB Standards). It was necessary
that the pick-up and amplifier system should conform in
response to the RIAA-New AES-New NARTB response
curve within -+1 db, and 'in the tests of this excellent
transcription unit the components selected for use were a
Leak tone arm fitted with Leak cartridge and a complete
Leak pre-amplifier and power amplifier Model TL/10.

The full test report appeared in the February, 1957, issue of
“ Wireless World,” pages 22 and 23.

LEAK

Telephone : SHEpherds Bush 1173/4]5

Britain’s finest
Hi-Fi Equipment

. . . the flirst name in High Fidelity

111

LEAK TROUGH-LINE F.M. Tuner, £25
plus 10 gns. P.T.

‘A Trough-line inductor and AFC eliminate drift.
Very high sensitivity for fringe area listening.
Quieting contro! plus high fidelity discriminator.
Cathode-follower output. Self powered to operate
with any amplifier.

LEAK TL/10 10-watt Amplifier, 17gns.
and “Point One”’ Pre-amplifier, 10zns.

Prices made possible only by world-wide sales

Harmonic Distortion 0.19, 1,000 ¢/s, 7.5 watts
output.

Above

LEAK Dynamic (moving coil)
Pickup

This new pickup results from five
years’ continuous development of our
first moving-coil design. Reports from users have
justified vur earlier belief that the pickup might earn
recognition as the best in the world.

Leak dynamic pickup: Arm ...£2/15/- p.t. £1/3/1
LP head with diamond stylus ...£5/15/- p.t. £2/8/4
78 head with diamond stylus ...£5/15/- p.t. £2/8/4
Mumetal cased transformer .. .£1/15/

FREL is the trade name of the Leak Full-range
Electrostatic Loudspeaker which will be available
to the public in 1957. The design is original and
has great theoretical and practical advantages over
previously described electrosiatic loudspeaker
systems. It is the result of intensive research and
development work carried out by H. }. l.eak,
M.Brit.I.R.E., and A. B. Sarkar, M.Sc., who are
the authors of a paper, describing the basic design
principles of this loudspeaker, which was pub-
lished in the “ Wireless World,” October 1956.
A reprint of this paper will be supplied on request.

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3, ENGLAND

Telegrams : Sinusoidal, Ealux, London Cables: Sinusoidal, London



WIRELESS WORLD

APRIL, 1957

THE

ORGANTONE
5-Valve 3-wave band superhet coverlng
long, medium and short wave.
Osram miniature valves are employed and
low loss iron cored coils account for an
excellent signal-to-noise ratio. Full

AV.C. is applled to both frequency
changer and I.F. stages.
The autput stage ummes varlable negatlve

A gr
and reproduction of “records is pmiculnrly
oo

C!mssls size i 12 x 7 X 7in.—acale slze 1z
104 x44n. This receiver has been tested
in particularly difficult areas and its
stability and noise rejectlon have pro-
duced exceptional results. Price £11/10/-
carriage, etc., 7/6. Or £2 deposit and
seven monthly payments of £1/10/-.
Carr., ete., 7/6

CHASSIS ASSEMBLY

Three-colour 3-waveband scale covering
Standard, Long, Medium and S8hort wave-
bands, scale pan, chassis, punched for
standard 5-valve superhet, pulley drivirg

, springs, etc., to sult. Bcale size
14} x3}in. Chassis size 15 X5 X 2in. deep.
Price 15/- plus 1/6 post. Note: We
can supply cabinet for this, 39/6 and
5/- p. and p.

BAND Il PRE-AMP

Indifficult areas it will
be necessary in-
crease the signal level
and this is the ideal
unit for this purpose.
It 18 A.C. mains
operated and is fitted
with input and output
coax. plugs. Price
£4, post and pack-
ing 3/6.

This i8 a made-up unit, power consump-
tion (6.3 volt 8 amp. filament and approx.
£9 mA. H.T.) Contains three BVA valves.
QOutput from 6 kV to 9 kV rectified with
normal H.T. rail input but somewhat
higher outputs can be obtained with
higher H.T. y. Dimensions are
6{><4!/X7Ln. Pnce 89/6, post, packing,
etc., b/-

BLANK CHASSIS
18 S.W.G. Aluminium

7x34x2 .... 3/9 14x10x3 719

JAXAx .. Dl 16x10x3 .. 83
16x12x3 .. 8/8

10 %53 x2 -

12;9§xx2§§.. 75/. 193 x8x2} .. 8/3

14 x9 x 2} 7/8 20x10x3 .. 10/-

‘W.D. CIRCUIT DETAILS

w=els

THE ¢« CRISPIAN
BATTERY

PORTABLE

A 4-valve truly portable
battery set with very
many good features as
follows:

@ Ferrite Rod Aerial.
@ Low consumption
valves (DK96 range).
@ Superhet circuit
with A.V.C.

@ Ready built and
aligned chassis if re-
quired.

© Beautiful two-tone
cabinet.

@ Guaranteed re-
sults on long and
medium waves any-
where.

All parts, including speaker and cabinet, are available separately or
if all ordered together the price is £7/15/~ complete.

and seven monthly payments of £1.

£1/15/=- deposit
Post and insurance 3/6. Ready

built chassis 30/- extra. Instruction booklet free with parts or available

separately 1/6.

RECORD PLAYER FOR
£4/10/-.
J-Speed Induction Motor.
speed motor with metal turn-
tab e and rubber mat. Latest
rim drive with speed sclection
by knob at the side.

HI-F1 PICK-UP

Using famous Cosmocord HI-G turnover crystal. Separate sapphire

for each speed.

SPECIAL SNIP OFFER THIS MONTH
The two units for £4{10/-, or 30/~ deposit and four payments of 18/-,

post and insurance, 5/-.

r fitted

upon base, as illustrated,

£5/10/-, plus 7/6 post and msuxance

UNITS FOR GONTROLLED AUTOMATIC ROTATION

We have brand new, still in original unopened
packing cases as shipped from America two
iterns of equipment which form part of the
radar system RCB84.
together to form a Tower rotating device,

with

This
ete.,

Iter 1, known as Tower 244, is in fact the
geared driving motor which rotates the mast.

rotwe a heavy scanner, reflector, beam array,

Item 2 "known as Indicator 1-221-A is the
remote eontroller which enables the azimuth
position of Tower 24A to be controlled from a
remote point.

azimuth position of the tower to be known at any time.

These two units work

remote control.

{s quite a heavy construction and would

Conversely, it enables the
Both the Tower and the Indi-

cator contain selsyn transmitter/receivera and it is these that provide the impulsea

which cause the aerial to rotate backwards or forwards.

The equipment is intended for

117 volt A.C. mains but will operate from our mains if connected through step down

transformer of 1 K. W, rating,

Prices 1-221-A £25 plus carriage. TR24A £35 plus carriage.
Special disoount of £5 for cash with order or C.0.D- if both units purchased ‘together.

Diagrams and other Information extracted
from official manuals. All 1/6 per copy,

12 for 15/-.
American Service R.109
Bheets 78 receiver
A.d134 76 receiver
BC.348 R28/ARCS
BC.312 RI116/A
R.103A BA-1B
B.C.342 ARS8SD
RA-1B AN/APA-1
R-208 78
R-1155 76
R-1124 R.T.18
-1132 A/R 1481 CAY-46-AAM-
RADAR
R-l2‘24A A.S8.B.-3.
R-1082 Indicator 62A
R-1358 Indicator A.8.B.3
B.C.1206-A/B Indicator 82
B-455-A (or -B) Indicator 6K
B-454-A (or -B) R.F. unit 24
B-453-A {or -B) R.F. unit 26
Transmitter T1164/ R.F. unit 25
B.D.J.N. R.F. unit 27

Wireless set No. 19

Fifty-elght walkle-
talkie Demobbed valves

Frequency meter
B.C.221.

R bW

T.V.Commercialising
Outfit

You wil manage it in an
evening aud we guarantee

SUCCESSFUL RESULTS
OR MONEY BACK

DO IT YOURSELF IT'S
REALLY QUITE EASY

Qur parcel con- -ﬁ
taing: I.7.4.'derial, 22
36ft. 1.7.4. Down

B.B.0. Interference
Eliminator, I1.T.A.
COonverter.

A speclal bargain price for
all the above items if
bought together is £8/10/-
Or £1/10/- down and 8
monthly payments of £1.
Post and ins. 4/6. Full
details with illustrations
1/8.

METER MOTORS

These are very small A.C. mains operated motors which
have many applications for driving toys or other light
touds. All are in good conditlon, but not new, having been
stripped from electric tlight meters.

Price 8/ each.

Post and insurance 2f-.

|

RESISTORS

‘High stability types
from }-watt to 2-
watt. Wire wound
vitreous covered
wire ended up to
20 - watt. High
powered types up
to 150-watt mostly
clip-in.  Insulated
and non-insulated
carbon types pre-
jj ferred valves. High
and low powered
variable types. Big
stocks available —
send details of your
requirementa.

MINI-RADIO
Uses high-efficlency coils—covers long
and medjum wavebands and fite into the
neat white or brown Bakelite cabinet—
limited quantity only. All the parts,
including cabinet, valves, In fact, every-
thing, £4/10/-, plus 3/6 post. Construc-
tlonal data free with the parts, or avall-
able separately, 1/6.

30 AMP
ROTARY

Robust switch, made by one of our most
famous firms. Will give lifetime of service.
Price complete with pointer knob. 4 pole
change over, 10/-. 6 pole change over,
17/6. D.P. onjoft 15 amp., 4/6

e

MULLA
AMPLIFIER “510”
A High Qu’mhty Amplifler deslgned by
Mullard engineers. Robust high fidelity
with a power output exceeding 10 watts
and a barmonic distortion less than 4%
at 10 watts, Its frequency response is
extremely wide and level belng almost
flat from 10 to 20,000 C.P.S.—three
controls are provided and the whole
unit is very suitable for use with the
Collaro 8tudio and most other good pick-
ups. The price of the unit completely
made up and ready to work is £12/10/--
£1/10/- deposit and 6 monthly payments
of £3, plus 10/- carriage and insurance,
Alternatively, If you wish to make up the
unit yourself we shall be glad to supply
the components separately. Send for the
Mullard amptifier shopping st
MULLARD PRE-AMP

In order to obtain the full output of the
Mullard Amplifier a reasonably large input
voltage is required. voltage is
available from crystal pick-ups but not
from wmagnetic types nor is it available
from most types of microphones. To
overcome this, Mullard engineers have
designed a Pre-Amplifier and this we are
pleased to offer as a ready-made unit.
It uses the low hum/noise high gain pentode
type EF88. It takes its power supply
from the amplifier and incorporates
2 switohea to provide immediate com-
pensation, for radio, microphone, L.P.
and 78 records. The vrice of this unit is
24 or 15/- deposit and 8 monthly pay-
ments of 10/-. Post and insurance /6 ex.

TRANSFORMER SNIP
Standard tapped
maina input. Out-
put 6.3 at 3 amp.
5 v. at 2 amp,
and 350-0-350 at
80 milliamps. Bx-
equipment  but
guaranteed per-
fect. 8/6 plus
2/6 post and
packing. {(Note
this transformer
is a halt shrouded drop through type mot
stand up as illustrated.)
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R1I55 YOURS FOR £2

The R1188 is considered to be one of the
fnest 3 Habl

esf
to-day. l4s frequency range is 76ke/s.
to 18 Mofs. It ta complete with 10 valves
and is fitted in a black metal case. Made
for the R.A.F. so obviously a robust
reoeiver which will give years of service.
Completely ov Aand) ed
perfect working arder. Price £9/19/8 or
5 payments of £2 each. Carriage and
Transit case 15/- extra. Mains Power
Pack, with built«in speaker, £5/10/-
or in polished cabinet, £8/15/-.

VACUUM RELAY

American
made type
No. C61610, this is a
relay completely sealed
in a glass envelope. It
will close in a strong
magnetic field or by a
coil placed close to or
round one of its arms.
Price 49/6. Operating
coils 25/- each.

CLOCK CASE

Also  suitable
for barometer
or other instru-
ment. Nicely

8. Clock
numerals  to
suit these
i cases etched on
roetal, 2/68.

NEW CIRCUIT

OCCABIONAL 58, We have evolved a
new T.R.F. circuit and have had really
good results, equal in fact to many euper-
hets. You really should try this eircult.
Al parts including valves (6K7, 6J7,
8F6 and 6X5) and bakelite case with
back cost only £5/10/-, plus 2/8 post
and insurance. Data Included with the
parts i8 also available separately, price 9/~

TRANSISTORS

Red spot replaces
Mullard OC71, etc.
10/-.  Blue spot
suitable R.F. up to
1.8 Mc/s 15/~ each.
Mullard OC71, 20/-,
0C72, 30/-.

THERMOSTATS

2¢in. % Lin. % 1}in. high.
Dsetul for the control of appllapces u\;ﬁ

a8 s, v
plates, ete. Adjustable to operate over
temperature range 50-560 deg. F., fitted
with heavy silver contacts,

1} amp., 3/8; 6 amp., 8/6; 2 amp. QMB,
5/6; 16 amp. QMB, 15/-.

ELECTRONIC PRECISION EQUIPMENT LTD.

249 Kilburn High Road,
Kill

266 London Road,
Croydon.
Phone: CRO. 6558
Half-day Wednesday.

Phone: MAI 4921
Half-day Thursday.

Post orders should be addressed to E.P.E. LTD., M.O. Dept. 2, SUTTON ROAD, EASTBOURNE.
1 enquiries to Eastbourne address and please enclose S.A.E., terms are cash with order.

The LF. UNIT

This unit employs 8 miniature all-glass valves, the
first two of which are common to sound and vision.
After separation, sound and vision are amplified
separately at 34/36 and 37.5 Mc/s respectively.
Vision is then detected and passed to two stages of
Video amplification, and sound is detected and
further amplified by output valve type E.L.84 to
give just over one watt of high-fidelity sound.

The circuit employs a variable peak white clipper to
reduce vision interference and the second section of
the audio detector is used to limit sound interference.
The unit which can be driven by any standard
34/37 Mc/s turret or other tuner is beautifully
made and contained on a chassis size approx.
8in. X 4}in. X 2in.

The unit with valves made up, aligned and ready to
work is available price £9/12/6.

The TIME BASE CHASSIS

This uses 6 valves and includes the sync
separator, the focus magnet, scanning coils and
ion trap.

The line time base is of the self-oscillating type
employing an auto wound O.P.T. and efficiency
diode to provide boost voltage for the line fly
back BE.H.T. transformer which gives about
12.,5kV., the frame time base is multivibrator
type using an ECL..80.

The whole unit measures 15%in. X 63in. X 2in.
and the metal work includes tube support for
chassis mounting a 14in. tube, but up to 2lin.
tube can be scanned but will require separate
mounting.

Price for the unit with valves ready made up
and tested is £12/15/-.

(available if required).

TELEVISION

Intended for AC/DC working with .3 amp. valves, this
unit contains all the necessary power components. Rectifica-
tion is by metal rectifier, smoothing is by a 3 Henry choke,
and large electrolytic condensors ensure freedom from hum
and a clean picture.

The ballast resistor has ample tappings to compensate for
HT voltage as well as heater current and a thermistor
protects the circuit against initial current surges, fuses are
fitted in the mains input lead.

There is a front control comprising a double pole on/off
switch, this is attached to the sound volume control which,
although not part of the power unit, is included for the
sake of convenience and symmetry. The size of the unit
is 15%in. X 3in. x 2in. It is all wired up and ready to
work, price £3/5/-,

e et et s et et st e et N O T e e e e e e e — —

These three units, although quite separate and useable separately, may also be
joined together and then comprise a complete T.V. less only tuner unit and speaker
Demonstrations at all branches—circuit diagrams, etc., 3/6.

UNITS

The POWER UNIT

F.M. TUNER
This is a high
fidelity unit which,
although moderately
priced has a per-
formance equal to
the highest priced.
Its stability is very
good and extremely good
results have been received

with the simplest of
aerials as far away as
Eastbourne. The unit is

made up ready to work and has its own power
supply for AC mains. Demonstration at all our
branches. Price 12 gns., or £1/12/- down and 6
payments of £2, post plus insurance 5/-:

42-46 Windmill Hill,
Ruislip, Middlesex.
Phone: RUISLIP 5780
Half-day Wednesday.

burn.

152-153 Fleet St., E.C.4.
Phone: FLEET 2833
Half-day Saturday.

The OCTAVIAN

3 valve 4 watt with
frequency response
better than 40-15,000
C.P.S. Control panel
size 8in. X2}in. comes
fixed to chassis but is
- intended for indepen-
&, dent mounting. Sepa-
% rate bass and treble
w\ controls giving fullest
variation of cut and lift.
Separate switch, abso-
lutely no mains hum. Remarkable value at 7 gns.,
or 27/= deposit and 6 monthly payments of £1.
Post and insurance 5/-.

e

29 Stroud Green Road,
Finsbury Park, N.4,
Phone: ARCHWAY 1049
Half-day Thursday.
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"YOU CAN RELY ON UY”

Stockists of ali Radio and Electronic components for
manufacturers, laboratories, Educational authorities,
and the amateur.

ALL AVO, TAYLOR,

MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL
PARTS STOCKED AND AVAILABLE ON H.P.

INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC.
DETAILED LISTS ON ABOVE AVAILABLE
INSTRUMENTS FROM STOCK

Rapio SERvicING COMPANY

82, SOUTH EALING ROAD, LONLON, W&,

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wednasday | o’clock.

ArriL, 1957

Telephone: EAL. 5737

Estd.
EASY

THE SPECIALISTS IN QUALITY EQUIPMENT
TL/10 and POINT ONE PRE-AMPLIFIER

VARISLOPE PRE - AMPLIFIER

F.M. TUNER, DYNAMIC PICK-UP etc.

Lowther ¢ Chapman Tuners
Wharfedale e Goodmans e Kelly Loudspeakers
Connoisseur o Garrard ¢ Collaro
Transcription Motors, etc.

All the above—in fact all QUALITY EQUIPMENT is available
on EASY TERMS. Immediate delivery on most items.

SMALL DEPOSIT secures, balance plus 59, interest
payable in 9 equal monthly instalments
or

509, DEPOSIT and balance plus 109, interest payable over
18 months or 24 months if required.

We pay carriage and cratage on all items.
Send us your requirements. We will quote by return.

The L - R-SUPPLY COMPANY, LTD.
BALCOMBE (Tel : 254) SUSSEX.

MIDLAND INSTRUMENT CO0.——

CHASSIS, U.S. mir., all slumlmum, gize 12Mn ><8m x‘?}ln complebe w:th oop s,over
some ftems have been —25 A

7BG type, complete with cnns over 70 reslstors all 1% colour coded, also many
ceramicons and other conda., O.rimmers padders, ﬂxed and variable lnductancea trans-
former, v-control, etc., ete., naw unused bargain 10/-, post 3/-.

MOTOB GENERATORS, U.8. mfr., totally enclosed, 4}in. long, 2}in. dia., input 27 v.
6 amps., output 285 v. at 60 mA output from 12 v. supply is approx 150 v., Bew,
unused, 12/8, post 2/-.
VIBRATOR UNITS, 6 v. Input, provides all T..T. and H.T. supplies for the 18 and
38 seta, fitted Mallory Type 850, non-syne. vibrator, rectifiers and elaborate smoot
in metal cases 9in. x 6}in. x 3}in., complete with leads, new, unused, 17/6, post 3/-
ROMEC VACUUM PUMPS, rotary vane type, fitted 2in. long }in. dia, splined shaft,
inlet and outlet ports, size 'less shaft, 5}in. long, 4in, dia,, also suitable aa compressors
(301b. 8q. in), new, boxed, 22/6, post 2/6.
HUGHES 12-VOLT D.C. SHUNT MOTORS,
taking 1.25 amps., up to 2-amps. on load, speed
5,000 r.p.m., a*demal reversing terminations; size
3{!1\ long, lHn dia., }in. shaft, weight 20 oz
balanced ar

very superior powerful motor, original cost over T
£7, our price new unused 10/-, post 1/3, 2 for
20/-, post paid. Ditto, fitted reduction gears,
giving final drive of either 320 or 160 r.p.m.
(state which required), 12/8, post 1/6, 2 for
25/-, post paid. 4
ACHROMATS by Ross or Taylor Hobson, new and perfect, 5 types all 40 mm. dia.,
/1.7, 12, i/2.8, 1/2.7, 1]3, focal lengths are approx. 24in., 3in., 3{in., 4in. and 4}in.,
respectively, unmounted, 10/~ each, post 6d.

MAINS BLOWERS, 200/250 v. A.C./D.C., }-amp., 5,000 r.p.m., consists of the motor
with attached enclased fan, end funnel intake 1§in, dia., side out et lin, x }in,, plinth
base 5in.x4}in., finish black crackle and die cast aluminium, size overall 9in. long,
4Hn. wide, 5in. high, welght 7}lb., a very superior blower, offered at a fraction of
original cost, new, unused, 25/-, post 3/-

SLYDLOK FUSES, 2560 v. 15 amp. type, end and back connection, new unused, fraction
of original cost, 1/-, post 4d.; 10/~ doz., post 1/9.

WESTON MICROAMETERS, Eng. Temp. moving coil, black Bakelite 2}in. square
flush panel mounting, with zero reset and damping short scale graduated 0-50-100-15¢-
200-250-300-350 with 1/5th sub-divisiona, new unused in'sealed cartons, 10/-, post 1/4.
BATTERIES, radio layer type, by famous maker, fully guaranteed by us, 120-v, size
3in. ><2Mn.>(1}m., new unused 2/6, poat 1/-. Cartons of 6 batteries, 12/-, post 2/6.
Ditto, 22} v. size 3{in. x 2§n. x 2in., new unused, 1/8, post 1/-. Cartons of 3 batteries,
4)-, post 1/9

SHADED POLE MOTORS, 12 v, 50 cycles A.C., size 3in. x 2in. X1}in., complete with
3in. fan, made for lamphouse cooling, silent romning, unused and perfect, 10/-, post 1/4.

HEATER MATS, 230/260 v. 1,000 watts, open mesh with asbestos {nsulation, size
12in. x 10tn., border lin. wide each end for fixing, 2 in ser{es (500 watts) are ideal clothes
drying or airing cupboards, also suitable for convectors, photo drying, etc., new unused
516, post 9d., 2 for 10/-, post 1/4.

Many other Bargains; send stamped addressed envelope for lists.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel. : HAR 1308
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Model 853 Power Amplifier

The complete power amplifier for use with
either of the 2 other models (853A or 854).
It is supplied in a beautifully finished
polished wood cabinet which can be placed
on a side table or bookshelf and will blend
harmoniously in any room.

TECHNICAL DETAILS

Maximum power output 11 warts. Frequenc
Response: at I watt within 1 db, 10 cfs
—20,000 cfs—at 10 watts within 1 db. 30 c|s
—15,000 ¢fs.

Qutput impedance (Speech
Coil): 15 ohm or 3.75 ohm.
Mains Supply : 200-250 volts.
350-60 c/s A.C. or 100-130
volts. 50-60 c[s A.C.
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1-Fidelity&=

unit equipment for the home

latest

developments in HI-FI unit equipment

Model 853A
Pre-Amplifier
Control Unit

The Pre-Amplifier comprises a low noise,
low distortion amplifier with tone controls
and low pass filters. The first stage gives
balanced compensation for five recording
characteristics used by the leading record-
ing companies in England and the U.S.A.
This is effected by the use of frequency
selective negative feedback. The tone con-
trol circuits give continuously variable
control of both bass and treble frequencies.

TECHNICAL DETAILS

Input selector.

(1) Tape/Radio Replay.

(2) R.1A.A.

(3) A.E.S. and R.C.A. ORTHO.
(4) Col. L.P. and F.F.R.R.

(5) NAR.T.B. and HM.V. L.P.
(6) British 78 R.P.M.

(7) Microphone.

Treble and Bass Control.
Volume Control.

Low Pass Filter. Switched
10Kc¢ls. 7Kcls. 5K cls
level. Dimensions 15" x

18 gns.

| NO TAX
I

1,000 10,000

FREQUENCY IN C.P.S.

With the Champion High-Fidelity you will become
aware of a new excitement in music; surprised
and delighted to hear with extraordinary realism

your favourite works, which before lacked clarity.

APRIL 12, 13, 14, 15
Waldorf Hotel,
London, W.C.2

Stand No. 50
Demonstration

ELECTRIC CORPORATION

London Office & Showrooms: 8 Eccleston Street, S.W.1

Rooms 237, 238

Works: Newhaven, Sussex

The new Champion High-Fidelity
Equipment is designed to bring to every
home where music is enjoyed and
appreciated, a new conception of
listening. In ultimate form High-
Fidelity is reproduction exactly as the
artist recorded it.

Model 854
Pre-Amplifier and
F. M. Tuner

The Master Control comprises a low noise,
low distortion tone control pre-amplifier
and a sensitive VHF/FM tuner covering
the frequency range 88-95 Mc/s, housed in
a handsome polished wood cabinet match-
ing the Main Amplifier Model 853.

TECHNICAL DETAILS

Input Selector.
(1) Mains OFF Switches off mains to Power
Supplies in Model 853.
2) FM Tuner.
3) L.P. Records,
4) 78 Records,
5) Tape/Radio Replay,
6) Microphone,
Volume Control.
Treble and Bass Coritrols.
Tuning Control.
Tuning Indicator,
Magic Eye. Mullard EM
81§kDimensions 15" x 8%
x 93",

£25.04 4+ £9.128 P.T.

33 s
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MUREX SINTERED PERMANENT

MAGNETS are used in this new HEARING
AID RECEIVER by City Eerade Co.

j‘

Photographs by courtesy of
City Eerade Co. (1926)

Actual size of Hearing Aid & Magnet

fi to ensure the efficiency of this Hearing Aid Receiver, and

¢ Murex Sintered Permanent magnets are used to provide

"is these conditions. Efficiency and stability are distinguishing
A features of these magnets.

,MM

London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I.

Maximum magnetic energy in a small area is essential

MUREX LIMITED (Powder Metallurgy Division)

RAINHAM + ESSE X Rainham, Essex 3322
Telex 8632 * Telegrams: Murex, Rainham-Dagenham Telex
EUSton 8265_

/eyaarc/ your prect ous
LP's are sott, easily damaged—and expensive. jﬁ:
Very often, more irreparable harm is done to them

in handling than in playing; lor every scratch is permanent and
every ﬁngerprint—by collecting dust—increases *' surface noise.”
Therefore, as is well known, the playing surface should never be
touched by hand.

The new Miragrip, by preventing all risks, provides the
complete answer to the vecord handling problem. It never
touches the music lines at all, and leaves no marks of
any kind. It is simple to use, suitable for all records,
and bi with absolute safety.

Precision-made and chrome-plated, the Miragrip costs
only 18/6, and is a necessity and investment for every
record owner. It is obtainable from most dealers, or
direct from the makers (post-paid in the U.K.).

MIRAGRIP

PAT. APP. FOR

465 WALSGRAVE RD.
COVENTRY.

CLA ROVOX PRODUCTS L

Train for a wonderful
future in

ELECTRONICS...

ce.WWith E.M.I.

With the ever increasing extension of the applica~
tions of television and the many technical advances
being made in radio techniques, there is a pressing
demand for trained radio and television technicians.
These are careers with an assured and remunerative
future. Here is your opportunity to enter for :—

(R AT VU113 3 Full-time day course in the

Principles and Practice of Radio and Television.
Mainly designed for the training of Radio and
Television Servicing Engineers. Next courses com-
mence in May and September, 1957.

THE E.M.l. COLLEGE

OF ELECTRONICS "

Dept. 127, 10 Pembridge Square, London, W.2.
Telephone: BAYswater 5131/2

The College is part of the E.M.l. Group which includes “His
Master's Voice”, Marconiphone, E.M.|. Electronics Ltd., etc.
LASY

3,
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Teletron Band 11l Coil Set
Supplied with circuit diagram

Plus packing and postage

MAKE

YOUR OWN
BAND Il
CONVERTOR

Small Mains Transformer for
Convertor

Pri.: 200/250 volt. Sec.: 200 volt 25
mfa. 6.3 volt. | mains
Plus packing and postage

Wolsey Crossover Unit
This unit is for matching two separate

Spencer-West Type 54 Patterning
Removal Unit ............ o
Plus packing and postage ...

Brayhead Turret Convertors

i BRING YOUR TECHNICAL LIBRARY
1 UP TO DATE "(All prices shown, P. &P. free)
r Television Faults

40 Circuits using Germanium
by N. Stevens, with circuit Diodes .. 3/6
diagrams for Baird, Every-
man, -English Electric,
l Marconi, Murphy, Philips
and Ultra ... o 5/6

by C. H. Banthorpe

Television Servicing for Television Circuits and Ser-
' Beginners vice Data No. | |

Book |, by L. G. Furley, by C. H. Banthorpe covering
| AMBrit/LRE. ... §/6  over 25 models including:

L Iba, Ambassador, Bush,
i Television Circuit Refine- ?e'r::an:i.m Essécc;"; KusB.
ments

Masteradio, Murphy, Philco,
| bv €. H.Banthorpe ... 5/6 Pilips. Pilot, Bye. Ray-
Television Test Equipment mond, Ultra, Vidor, White-

by E.N.Bradley ............... 5/6 IBBOLSOR  ..vueenenenneennnns 10/-
. The complete set including DTV Replacements Handbook 38/,

Q)

TID way 3696-2330.

" Telsgraphic: FLIBAK, London, S.E.14

15/9
1/6

/6
/6

25/-
/6

{State channels required) - Post free...£7/7/-

I — S SR S G G e S— —

Television Timebase Circui?s l
5/6

REPLACEMENTS

134/136 LEWISHAM WAY, NEW CROSS,
S.E.14

‘B 46 RECEIVERS MADE by Standard Radio,
1.4 MC-15 MC 12 V. Battery operated. New-
tested, £17,10/-. Packing and carriage 15/-.

B 47 RECEIVERS MADE by Standard Radio,
40 KC-500 KC. 220-250 V. A.C. New and Tested.
£25. Packing and carriage 15/-.

1155 L. RECEIVERS COVERING TRAWLER
BAND. Frequency range 200 Kc/s-500 Kc/s and
600 Kc/s-18.5 Mc/s. Working and guaranteed,
£12/19/6. Packing and carriage within U.K. £1.
Also available transmitters, 12 and 24 volt power
supply units, indicators, etc.

R109A. Covering 1-5-12 mc. £4/15/-. Packing
and carriage 15/-.

HIGH RESISTANCE HEADPHONES. 2,000
ohms. Brand new, ex-W.D. boxed, type D.H.R,,
15/- per pair, postage 1/-.

HAND MICROPHONE No. 8 (Carbon). New
with plugs. 8/-. Packing and carriage 1;6.
FIELD TELEPHONE TYPE “ F”. In excellent
working condition, £3/10/- each. Carriage 5/-.
ROTARY CONVERTOR UNITS. Input 11.5-
12.5 V. D.C. Output 300 V. 200 mAmps D.C.
Price 30/-. Packing and carriage 5/-.
AMERICAN VALVE TESTER Model 314.
Individual leather switches for each tube element,
Roll Chart for American type valves. 220/30 V. A.C.
Brand new in nice wooden case with leather handles.
Full instruction booklet. £10. Carriage 10/-.

J. P. ELECTRIC "%

- 156 ST. JOHN’S HILL - LONDON - S.W.11

s | | SAMSON'S SURPLUS STORES

NEVLIN 3,000 WATT AUTO TRANSFORMERS. Input
7.09-7.50. Output 110 v. Completely enclosed in grey metal case.
With input voltage selector switch and fuses. Supplied brand new at
a fraction of maker's price. £9/15/-, plus carr.

LT SUPPLY UNIT. Type 115, A.C. input 200-250 v. Output
7.:1 V. 26 amp. rating continuous ideal for charging 24 v. batterics at a
high current. Approximate size lft, 6in. x lft. 6in. Ift. 6in., £17/19/-,
plus carriage. A.M. BATTERY CHARGERS designed to charge |2
2 volt cells at a maximum current of 10 amps., fine and coarse control,
fitted fuses and 0-12 ammeter, £15, plus carriage.

WILLARD AIRCRAFT BATTERIES. 24 v. || AH. Size 8x7}
x74in. NEW in MAKER'S CARTONS. 49/6, carr. 7/6. EXIDE.
10 volt, 5 A.H. GLASS ACCUMULATORS. Size 7 x 2% x 5in.
Suitable for H.T. unit construction and models, etc. New in maker's
cartons, 8/6, P.P. 1/6. ' MINIATURE. 36 v. 0.2 amp. ACCUMU-
LATORS made by Willard Co. Size 3% x 13 x }in., weight 5} oz.
New and uncharged. 3/6, P.P. 6d.

ALKALINE BATTERIES. Crates of five cells giving 6 v. at 53 A.H.
Size of wood crate 15 x 5%in. x 114in.  £5/19/6, plus carr. 7/6. Single
cells 2.4 v. 18/20 A.H. Size 4} x 6 x 3%in.  15/-, carr. 2/-.

36FT. AERIAL MASTS. R.AF. Type 50. Complete kit consists
of a tubular steel section, length 4ft. Dia. 2in. ‘Set of pickets. Top
plate. Base plate. Guys and all fittings. Supplied new in canvas
carrying bags. Ideal for T.V. aerial masts. £7/10/-, carr. 7/6. Extra
sections, 5/~ each, carr. 2/-.

SPECIAL OFFER OF EQUIPMENT WIRE. $.T.C. 7/012 stranded
copper plastic covered. Brown, grey, orange, or white. Brand new.
200-yard drums, 12/6, postage 2/-. STERING WIRE, CO. 7/36
stranded copper, P.V.C,, yellow, blue, green, brown, or red; 500-yard
drums, 32/6, postage 2/6. TWIN P.V.C. BELL WIRE, 0.024,
23 S.W.G., various colours, 220-yard coils, 25/-, postage 2/-. TELE-
PHONE CABLE, Commando Assault, P.V.C., 1,000-yard drums.
tdeal telephone cable and very useful for the home and garden. 10/-,
postage 3/-.

VALVES. 1(616,7/6. 1625, 5/-. Pen 46, 5/6. VT90, 8/6. KTW6I, 6/-.
Pen 25, 5/-. Supplied brand new in maker's cartons. Postage on all

valves |/~

CONSTANT VOLTAGE TRANSFORMERS by Advance Com-
ponents Ltd, Input 190-260 v. Output 230 v. |50 watts. Supplied
new at a fraction of maker's prica. £6/10/-, carr. 7/6.

MERCURY CONTACTORS, AC 200-240 v. 2 pole é-amp. con-
tacts, completely enclosed, fitted spirit level, overall size 7 x 4% x 3%in,
35/-, postage 3/-.

HEAVY DUTY L.T. TRANSFORMERS. Pri. 230 v. Sec. tapped
4 v. 7 v. Il v. 150 amps., £7/10/-. carr. 8/6. Pri. 230 v. Sec. 17.5 v.
35 amps., £3/15/-, carr. 8/6. Pri. 200-250 v. Sec. 12 v. 45 amps., £3/10/-,
carr. 5f-. Pri. 200-250 v. Sec. tapped 10 v. 12 v. 16 amps., 35/-, carr. 5/-.
Pri. 250 v. Sec. 130 v, 18 amps., £6/10/-, carr. 10/-. Pri. 230 v. Sec.
50 v. 30 amps., £6/10/~, carr. 10/-. Pri. 230 v. Sec. 4 v. CT 20 amps.,
29/6, carr. 5/-. Pri, 200-240 v. Sec. 6 separate windings of 5 v. at 15
amps. each, £3/10/-, carr. 7/6.

HOOVER BLOWER MOTORS. A.C. 220-230 v. Twin V shape
outlets. Fitted with Vokes Ltd. filters. £6/10/-, carr. 7/6.

Special Offer of LOW VOLTAGE
GEARED MOTORS MADE BY A
LEADING AMERICAN MANUFACTURER

TYPE B92. Designed for |2-volt
D.C. Gear box fitted with two
tin. dia. drives, fitted with cams
which operate a double-ended plunger spindle. This assembly can
easily be removed if not required. No. | drive 20 r.p.m. at I12v, D.C.
IS r.p.m. at 6 v. D.C No. 2 drive 5 r.p.m. at 12 v. D.C. 3 r.p.m. at
6v.D.C. Price 35/-, postage and packing 16
ALSO TYPE 891. Designed tor 274 v. D.C. Operation on 24 v. D.C.
No. | drive 24 r.p.m. No. 2 drive 6 r.p.m. and on 12 v. D.C. No. |
drive 16 r.p.m. No. 2 drive 4 r.p.m. Overall size of motor and gear box,
74in. x 34in. x 3in, Weight | Ib 14 oz. Supolied brand new at a
fraction of the maker’s price. 29/6’ postage and packing 1/6

WHEN ORDERING PLEASE STATE WHIGH TYPE REQUIRED
169/171 Edgware Road, London, W.2.  Tel.: PAD 7851
125 Tottenham Court Road, W.I. Tel.: EUS 4932

Al orders and enquiries to our Edgware Road branch please.  This is open
ait vay Saturday
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INSULATED TELEVISION DOWNLEAD CABLES

To meet the exacting demands being made on the efficiency of aerial systems,
the Glover range of Cellular Polythene insulated downleads have been designed
to utilise the superior electrical properties of this new form of polythene.

Details of three designs are given as
. : ; Cco- 1 TELEVISION DOWNLEADS
being most representative of modern O-AXI1AL E
. CELLULAR P OLYTHENE

practice. L
Reference No. G.R.1.5 G.R,1.F. G.R.2.5. G.R.2.F. [ G.R. 3.
Characeristic | ohms, 75 75 s ] 75
Service Arca LDCAL LOCAL LOCAL LOCAL FRINGE
Attenuation dB/100 ft. at 50 Mc/s. 1:0 34 23 2176 15

The two Cables G.R.1.,, G.R.2. are - = 200 Mcjs. 33

intended for use in the service area and Copper Conductor /1025 7/-0076° 1o 7/010" 17044"

. . Otam in inches:-

L CT'RJ' 'for use in frln'ge areas and - = o s — =

in situations where interference . Wire Braid, o117 o ol 0152 023

is high. . PV.C. Sheath, 0157 0157 0202 0202 0290

W.T.GLOVER &€ CO.LTD.

MEMBERS OF

THE CMA

TRAFFORD PARK MANCHESTER

TRAFFORD PARK 214]

V7

trained man. Develop your '
talents and help yourself to
success.

STUDY IS EASY with I.C.S, ‘

guidance. The courses are
thorough. Printed manuals
fully illustrated, make study | i
simple and progress sure. | = ies, 200/250 v. Half Shrouded
rimaries, V. a roude
:SGUGRE s ;‘co A:D . fT 0 HSM63. 250-0-250 v. 60 mfa., 6.3 v. 3 a., 5 v. 2 3. (Midget)... 16/3
' Here—taday 2l Sci"m P’i::; HS2, 250-0-250 v. 80 mja., 0-4-6.3 v. 42, 0-4-5v. 2 a.....o.0e 19/-
e . X HS3. 350-0-350 v. 80m/a., 0-4-6.3 v. 4 2., 0-4-5v. 2 a.......... 19/-
UNLIMITED OPPORTUNITIES this el and P°5|t I (& HS3X. 350-0-350 v IO{Jam/a LT, 5 above. o sz_
exist today for ** ¢ w us, for fu particulars of HS150. Y ) ' o
y for " getting on A0 EGrE WA e $150. 350-0-350 v. I50 m/a., 6.3 v.3a.,,5v. 3a...... o 27/9
but only for the fully yoq | Fully Shrouded
Start today — the 1.C.S wa e FSM63. 250-0-250 v. 60 m/a., 6.3 v. 3 a,, 5 v, 2 a, (Midget)... 16/9
-today - Also coaching for all p,mc,pa,l I FSM66. 250-0-250 v. 60 m/fa., 63 v. 3 a., 6.3 v. 2 a. (Midget) 17/3
| GOURSES IN: Motor Engineering  Professional, commercial and FS43, 425-0-425 v.200 m/a., 6.3 v. 4a,,C.T,,6.3v. 4a,C.T,
|2§cou?tgncy 233?; . . educational exams. | I F3: v,zgo 0-250 ..... |00/63 ..... 653 ..... 57/6
vertising gineering NEW ‘LEARN-AS-YOU- || v, mja v.6a,5v.3a. 29/6
Arehicecure T el BUILD' PRACTICAL || FSISOX. 350-0-350 v. 150 mfa., 6.3 v. 2., C.T., 6.3 v. 2 a.
lBuilding %orglstn. Secretarial ¢ & Bui|§‘y‘$?o§v‘3\un§i re- |1 CT.5v.3a ) 316
. radi -
|grv?fné§§.52§r.ng Jry B ceiver and testing equip- || FILAMENT TRANSFORMERS
Igommercml Art Woodworking ment. | Primary 230 v. F3X 6.3 v. at 1.5 amps.....ccooovininiinnnininngenns 5/9
ommerce i R e A e e e H i
Draughtsmanship Examination students are coached nntil smecesstul, | finy maie=f200/250];
Electrical Eng. I INTERNATIONAL GORRESPONDENGE SCHOOLS | F3. 63 v.at3amp, 811 F6. 6.3v.2a 76
IEIectromcs I . FI2X. 12v. la.,7/9. FI2. 0-6.3-126v.3 a. 16/6
Farming and Tnternational Buﬂdmgs, Klngsway. London, W.C.2. | F24. 0-12-24v.3 a 236
e L 0-12:24 v, 3 2
| Fire Eng,geer,n;‘ € i Please send free book 0n SUBJECE v..vveverrrreriern O | F34. 0-4-9-15-24 v. 3 8, wooveiieieiiieesee e 26/6
eneral Education | nam AGE |
.................................................. C.W.O. P 13 -
| ’°§{g:'y“v"\}fi‘tis:;" I i Leiters bicave | A un%s::g{e:i' /3 extra under 10/-. 1/9 extra under £2.
I haanngaugaeg"e‘sem I ADDRESS ... I Lists, etc., stamped addressed envelope please.
{Machanical Eng. | coeeiiiiineiiiisoiiiiiiieee e 4,57 |

H. ASHWORTH (Dept. W.W),

the worlds largest correspondence

over 6,000,000 students 676, Gt. Horton Road, Bradford 7, Yorks.
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OTHER ABIX PRODUCTS: Singie and Double Skin Partitioning, Clothes Lockers, Material
Racks, Slotted Angles (Junior, Universal, Senior), Car and Motor Cycle shelters, Tool Lockers.

Adjustable Steel Shelving.

Phone: BATtersea 8666/7

Steel Equipment for Office and Factory

STEEL CYCLE STANDS

The illustration shows a 200ft, long
outdoor type cycle stand accom-
modating 200 cycles, as supplied to
British Railways, and erected at
Elstree Station, Herts.

There are 26 types from which to
choose, all of which are designed
with a view to their suitability for
varying positions and conditions.

The ease and rapidity with which
cycles can be stored will be really
appreciated from the “ K> Type
shown here, no lifting being
required, a distinct advantage in
busy situations.

All stands are constructed of steel
throughout and Stove Enamelled
Green.

Roof Sheeting is normally of
Galvanised Corrugated Sheets. If
required sheeting can be supplied in
Aluminium or Asbestos.

Catalogue upon request. Qur
representative will be pleased to
call and submit schemes and prices
if required.

(METAL INDUSTRIES) LIMITED

TAYBRIDGE HOUSE, TAYBRIDGE ROAD, BATTERSEA, LONDON, S.W.11.
Grams: Abix, Batt, London

—bil'ﬂllt’//

introduces the
MARK IV

Entirely re-designed to permit con-
version to stereophonic sound when
required, the new Brenell Mark IV
Deck represents outstanding value for
money. Among its many advanced
features are: three independent high
performance motors, 3 speeds (3%, 74
and 15 i.p.s.), interlocked switching to
prevent accidental erasure, instant stop
without tape spill, 8}in. spools, digital
rev. counter, azimuth head adjustment,
etc.

Note: New Brenell Portable Tape
Recorder now incorporates Mark IV
Deck.

SEE US AT THE

LONDON AUDIO FAIR APRIL |2—15th

Available as Tape Deck only or (as illustrated above)
with Pre-Amp Unit and Magic Eye Level Indicator
ready for use with any standard Amplifier. Note that all
Mark IV Decks can be fitted with four heads for dual-
channel operation when required. Full details available

on request.

From your Wireless Dealer or in case of difficulty write to sole manufacturers :
BRENELL ENGINEERING CO. LTD., 2 NORTHINGTON ST., LONDON, W.C.I

* Tel: HOLborn 7358
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essential to every
manufacturer and
user of plastics

NINE

BOOKS
IN ONE
VOLUME

BRITISH PLASTICS YEAR BOOK
contains the equivalent of nine up-to-the
minute plastics reference books, giving
quick access to vital information on firms,
personalities, products, services and
general and technical matters concern-
ing every branch of the plastics
industry. It is an indispensable aid to
all who make, buy or sell plastics mater-
ials, machinery, products and services.
Make sure of your copy TODAY—the
edition is limited and sells out quickly.

BRITISH PLASTICS YEAR BOOK 1957

every section is an indispensable volume in itself
Order your copy NOW . . 42s. NET. 8y post 43s. 9.

Obtainable from your bookseller or direct from:
ILIFFE & SONS LIMITED, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.|.  WATerloo 3333

PATENTS, NEW COM-
PANIES AND STANDARDS
FOR PLASTICS MATERIALS

PLANT AND EQUIPMENT
MANUFACTURED PRODUCTS
NAMES AND ADDRESSES
WHO’S WHO

ASSOCIATIONS & FEDERATIONS
TECHNICAL & GENERAL DATA
QUICK-REFERENCE INDEXES

RCA MODEL AVT-22-B 5 kW. TRANSMITTERS, RF UNITS
Spares and associated equipment.

RCA TRANSMITTERS. Type ET-4331. | kW. (telephone);
1.4 kW, (telegraph). Frequency range 3 Mc/s to 20 Mc/s.

RCA TRANSMITTERS. Type ET-4336. Complete with original
speech amplifier, crystal-multiplier and VFO units, Unused and re-
conditioned. Can be supplied with very large quantity of spares.
HALLICRAFTERS BC610 TRANSMITTERS, with full associ-
ated equipment.

COLLIN’S T.C.S. 6, 9, 12, 13. Complete equipment:—Trans-
mitter, Receiver, Rotary Converter (12 v.), Remote Control,
Aerial Coupling Unit, Microphone, Key and Connecting Cables.
MULTI-CHANNEL TRANSMITTER T-4/FRC with modu-
lators MD-1/FRC, 2 Mcfs to-18 Mcfs. Each channel 400 w. output.
W.S. No. 62 Mark 11, 19 Mark 11 (English and Canadian) & 22.
Both complete with installation kit. Tropicalised.

V.H.F. TRANSMITTER Type I13IB or J. Frequency coverage
100/156 Mc/s. 500 watt output. Tropicalised.

A.R.88Ds, AR88 LFs. R.109 1155L with Trawler Band.

METAL RECTIFIERS Type 1B, D.C. output J0 amps. at 22 v.,
input 200/250 v., 50 cfs.

Working demonstration upon request.

FREQUENCY METERS
23-8" up to 10,000 cycles

DIFFERENTIAL A.C. CURRENT SPARES 2s; wlhctier apy'ible for Sch9 tecsio)
METERS - TX VALVES 805, 807, 813, 866A, 100TH, 250TH, and many

others.
COMPOI;;Z‘RI'[NVSOTEER%?STN;TUDE Large stock of Tx condensers, crystals, and other components.

PHASE SEQUENCE INDICATORS AND
SYNCHROSCOPES UP TO 5 Kc P A ADI
A Full Range of Switchboard and Portable oeUelle
Instruments
THE ELECTRICAL INSTRUMENT i
CO. (HILLINGTON), LTD. BEAVOR LANE, HAMMERSMITH, LONDON, W.6

Boswell Square Industrial Estate, Hillington, Telephone: RIV 8006;7
Glasgow, S.W.2. Halfway 1166 and 2194
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Incremental Inductance Bridge

Designed to enable the incremental inductance °
and the associated dynamic series resistance o
of an inductor to be determined under

known conditions of a.c. and d.c. excitation. This
equipment may be used over the frequency

range from 20 c/s to 5 Kcfs. The resistance .
range covered by the bridge extends from 10 .
milliohms to 1 megohm and in order

to ensure maximum versatility the bridge is
divided into three self-contained

units, each of which can be used independently.

Full details gladly sent on reguest.
Prompt Delivery.

See it at the R.E.C.M.F. Exhibition, °
Grosvenor House, April 8-11, 1957,

SALFORD ELECTRICAL INSTRUMENTS LTD.,
PEEL WORKS; SILK STREET, SALFORD, 3, LANCS.

London Office, MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
Telephone TEMPLE BAR 4669

A Subsidiary of the
GENERAL ELECTRIC COMPANY LIMITED, OF ENGLAND.

Lowards periection-
THE LONDON AUDIO FAIR

-{owards perlection-

ALL LOWTHER PRODUCTS

v We shall be pleased to show you

our range of sound reproducing STAND 22

equipment :—

Y Demonstrate the finer points :— ROOM 230
v Discuss your requiremperr:)tdsuczzso:l_li ROOM 231

If you are unable to attend please write for full detalls of our Exhibits.

THE LOWTHER MANUFACTURING COMPANY,

LOWTHER HOUSE, ST. MARK’S ROAD, BROMLEY, KENT, ENGLAND. Tel. : RAVenshourne 5225.
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Built to the highest standard!

CABINETS

CAT. NO. CAB/02. A :
well-designed  Bureau- Technique.
medium size. Veneered
Walnut. Qutside dimen-
sions, length 29%im.,
depth 16in., helght 32in.
Rloping control panel on
right-hand side approx.
13in. x 10}in. Remov-

CHASSIS AND TUNER UNITS

CAT. NO. CR/AFM 49/PP.
Complete radio Chassis of latest Design and

9 valves, 4 wavebands Includlng FM/VHF
Band, Push Puli output stage, including
special 10in. high-flux speaker, A.C. 200/250
volta 60 cycles only. Suitably lit multl-

coloured glass dial of the horizontal type. B
8low motlon tuning drive. i\
of Automatic Volume Control. 5
feedback from output transformer secondary. L5
Sockets provided for Aerial, Earth, Gram. Pick-up
Connections provided to
Gram. Motor controlled by Chassis 01|1|/Oﬂ switch

Full provlsion

—
- able baseboard on right- p

hand slde approx. 13}in. x 13in. and Extension Speaker.
Large record compartment inside the All ind

Negative

y high Q

CASH ONLY 12 Gns. Packing and carriage 20/-.

CAT. NO. CAB/03. A
magnificent Bureau-type
Cabinet in specially selec-
ted Walnut veneered ex-
terior. Llght Sycamore
interlor with Rexine
lining to match. Out-
side dimensions, length
84in,, depth  174in.,
height 33in. Sloping
control panel on right-
hand side approx. 16in.
% 104in. Removable
baseboard on right side
approx. 154in. x 15in.
Two fuil sized felt lined compart-

carriage 15/-.

ments in the lower half. CASH 16} Gns. high (approx.). 184 Gns.
A’

Or on Credit Terms. Packing and carriage 25/-.

CAT. NO. CAB/04. Wal-
nut veneered de luxe
1 cablnet with sycamore
lined interior and pull-
; out base on the right-
band side running on
high quality ball bear-
ings. Large silk covered
baffle-board with speaker
cut out of right hand
side below chassis control
panel. Overall size
32in.  long 32in,
high X 16in. deep. CASH £13/10/- or on credit terms.
Packing and carriage £1.

have an excep
cabinet, located at the top on left-hand side. value. The Audio Section fs designed for first rate
reproductlon on Radlo and Gramophone. The tone
controls have been given an extra wide range to
embrace all types of recordings.

CASH 26 Gns. Or on Credit Terms. Packing and

AM/FM (FOUR WAVEBANDS) TUNER CHASSIS. 8ix valves Superhet
with permeability tuned FM/VHF band. Magic Eye Tuning. FM band
sensitivity of 0.9 microvolts. Minimum osciilator radiation. Less than
20 kllocycles drift. Slgnal to noise ratio better than 28db. Size 15in. long
x84in. high x 74in. deep. Guarantee 12 months for chassis and 3 months
for valves. 22 Gns. Or on Credit Terms. Packing and carriage 15/-.
SINGLE WAVEBAND FM TUNER UNITS

8elf powerad. 8ix valves with grounded grid RF stage followed by additive
mixer using 8 FCC85 twin triode In sealed permeability tuned unit. Two
I.F. stages ensure maximum galn with 8ALS double dlode as ratio deteetor.
Frequency coverage of 85-101 megacycles allows adequate overlap. Very
finest quality throughout.

CAT, NO. FMT/A. Complete Unit in Cabinet with Magic-eye tuning. Boxed, 13in. long x 6}in. overall depth x 7iin.
Or on Credit Terms. Packing and carriage 12/6.

T, NO. FMT/B, Chassis only excluding magic-cye. Unboxed, 113n. long x 53in. overall dépth x 4in. high.

Cash £13/15/-. Packing and carriage 1%/6.

Loudspeakers, Automatic Record Changers, Gram Amplifiers, Tape Recorder Equip-
ment, etc., available at keenest prices. Send for large illustrated catalogue.

ALL FULLY GUARANTEED. Generous extended credit terms on orders exceeding £15.

90 JUDD STREET, LONDON, W.C.I.

Dealers supplied at full discounts.

DIRECT SALES LTD

Telephone TERminus 9876.

CHAS. H. YOUNG, LTD.

3iIN. AERIAL INSULATORS. Ribbed glass. 1/6 each or 6 for 7/6.
12 or more post free.

CONDENSERS. TCC type lll, 8 mfd. 1,000 v. List over £3. Only
10/6. Post 1/9. 8 mfd. 750 v. 5/6 each. Post /6.

SHADED POLE MOTORS. Heavy duty type totally enclosed
made for professional tape deck. 35/- each. Post 2/6.
AMERICAN 807 VALVES. New, boxed, 7/6 each; 4 for 25/-.
ELECTRON MULTIPLIERS. Type 93IA. Only 35/~ each, or 2
for £3. Holders available at 2/- each.

9/}l each, plus I/- p. and p.

POWER UNITS IN BLACK METAL CASE. 200/260 v. input,
200/250 v, 60/80 m.a. output, fully smoothed and filtered, also gives
31 v. D.C. and 6.3 v. 3 a. A.C,, fitted with 6X5 rectifier. Only 50/-
each. Carr. paid.

COPPER AERIAL WIRE. |4 g, H/D 140ft., 17/-.
2/-. Stranded 7/25, 140ft. 10/-. 70ft. 5/-. P. & P.2/
RACK MOUNTING PANELS, all 19in. long by 5}in., 7in., B2in,
or 10}in., 5/9, 6/6, 7/6, 9/- respectively. Post 2/-.

ABSORPTION WAVEMETERS. 3 to 35 mc¢/s. in 3 switched bands,
complete with indicator bulb. 15/-. Post |/-.

TRANSMITTER TUNING CONDS., by Johnson U.S.A. 500 pf.
1,550 v. rating, ceramic insulation. 15/- each. Post free.
HEADPHONES. High resistance (4,000 ohms.), very sensitive.
Bargain price only 12/6 pair. P. & P. 1/6.

AMERICAN BREAST MIKES. Swivel head. Push to talk and
lock on switch. Beautiful job. Only 12/6. P. & P, I/6.

BRITISH BREAST MIKE UNIT, complete with pair of 4,000-ohm
phones in strong wooden carrying ¢ase, 84 x 4§ x 74. Ideal for mobile
operators. Only 17/6. P. & P. 2/-.

LOW RESISTANCE HEADPHONES. New ex-W.D. stock.
C.L.R. type. Only 8/6 pair. P, & P. 1/6. Special Terms Quantities.
Most comprehensive stock of HiFi Equipment in the Midlands,
including QUAD, LEAK, W.B.,, RCA., ROGERS, WHARFE-
DIALE, GOODMANS, ete. Details and demonstrations with
pleasure.

70ft.8/6. P. & P.

NO C.0.D. UNDER £).
All Mail Orders to Dept. ** W."" Please print your name and address.

3in. P.M. LOUDSPEAKERS. |deal for personal portables. Only

ask ARTHURS FIRST

LARGE STOCKS OF VALVES and C.R.T.s. METERS,
Avo, Advance, Taylor, and Cossor Oscilloscopes in
stock. AMPLIFIERS, Leak, Trix & Quad. GRAM
UNITS, Garrard & Collaro. Collaro TRANSCRIPTION
UNIT 2C10PX.

LOUDSPEAKERS, Goodmans, Wharfedale, VVB,
Tannoy and leading makes. PICK-UPS and STYL! of
most makes. TAPE RECORDERS, Grundig, Philips,
Truvox, Playtime & Ferrograph.

LATEST VALVE MANUALS

Mullard, 10/6; Osram & Brimar No. 6, 5/- each;
Osram Part 2, 10/-.

Postage 9d. each extra.
PARTICULARS ON REQUEST
Terms C.0.D. OR CASH with order.

EST,
1919

AOPS! ARTHUR GRAY. LTD-.

CHAS. H. YOUNG LTD., 110 DALE END, BIRMINGHAM, 4.

Phone: CENTRAL 1635

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2.
TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON
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 INDUSTRY
Number FREQUENGY
\ CABLES

Aeraxial cables have a unique five air cell construction which provides a
high ratio of air to Polythene insulation—resulting in lower losses, par-
ticularly at higher frequencies.

AERAXIAL Cat. No. 597

Specification

Conductor ............... 7/.010in.
Polythene Dia. .123in.
Braid .......... .006in,
Dia. over braid. .147in.
Overall dia. .... .210in.
Sheathing Colour... Brown

Electrical Characteristics

Characteristic Impedance .......... I N, .1 coo T oo e, 66-67 ohms
ATTENUATION db/100ft. at 45 MC/S .23

at 60 MC/S ... 26

at 200 MC/S 5.0
Capacitance pFfft. .......cccovvvvnniannnns 18 pF
Power handling capacity 200 mc/s 100 wartt

Velocity ratio V/C
Catalogue No, 598. As Catalogue No. 597 but with 1/.022 solid conductor.
Other details as Catalogue No, 597.

SRV R - N=F-0 4V-NHl cac. No. 499

Specification
Conductor ............... 1/.048in.
Polythene dia. 495in.

.006in,
.219in,
.275in,
Brown

Braid ..........
Dia. over braid.
Overall dia, ....
Sheathing Colour.........

Electrical Characteristics

Characteristic impedance ,.................
ATTENUATION db/100ft, at 46 MC/S

at 60 MC/S 1.5

at 200 MC/S 26
Capacitance pFfft, ..................... 18.0 pF
Power handling capacity 200 mc/s 300 watt

Velocity ratio V/C
This type supersedes the previous Cat. 499 Coaxial.
Flat twin feeders are also available.

BROADCAST, RELAY & SOUND
DISTRIBUTION CABLES

Double Screened Aeraxial (Cat, 625).
Supplied with a 1/048 high conductivity
annealed copper conductor. The electrical
characteristics as Super Aeraxial (Cat. 499).

e
ALY
e R
-‘ %2e7)||H
i\z -
Y
=

Sl

S

Aeraxial for Overhead

(Cat. 626).

Suspension
With a 1/048 galvanised steel
catenary wire as an integral part of the P.V,C,

sheath, the specification and electrica!
characteristics are the same as for Aeraxial
(Cat. 597).

LIMITED

Head Office & Cable Div.—
Castle Works, Stalybridge, Cheshire
Television & Electronics Div.—
Hargreaves Works, Congleton, Cheshire
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Ultrasonic
Drilling
Dip Tinning
Soldering

With this one generator—the new Mullard E.7589
—power is made available for a variety of
ultrasonic applications. Further information is
readily available from the address below, and
demonstrations can be arranged on your own

oy

generator

for
three

applications
Mullard

Specialised Electronic Equipment

¢— MULLARD LIMITED, MULLARD HOUSE
7 TORRINGTON PLACE, LONDON, W.C.1
@ ME 606



124 WIRELESS WORLD APRIL, 1957

INSTRUMENTS, ELEGTRONIGS & AUTOMATION

EXHIBITION
Grand Hall, Olympia, London - 7-17 May, 1957

(10 a.m.—6 p.m. daily - Open until 9 p.m. Fri. 10th & Wed. 15th May)

Over two hundred leading British manufacturers engaged in the design and production
of instruments, electronic and automation ‘equipment, are taking part during May in
what is expected to be the most significant post-war exhibition.

PROMOTING THE EXHIBITION ARE:

® The British Electrical and Allied Manufacturers’ Association

® The British Industrial Measuring and Control Apparatus Manufacturers’ Association
® The British Lampblown Scientific Glassware Manufacturers’ Association

® The Drawing Office Material Manufacturers’ and Dealers’ Association

® The Scientific Instrument Manufacturers’ Association of Great Britain

A Conference will be held throughout the period of the 1.E.A. Exhibition. Further

information regarding both conference and exhibition will be gladly supplied by the
organisers:

INDUSTRIAL EXHIBITIONS LTD., 9 ARGYLL STREET, LONDON, W.1,
Telephone: Gerrard 1622

ADAPTATAPE

is the name of the new SONOMAG Pre-Amplifier recommended
on page 238 of the November '’ Hi-Fi News ' to those already
owning Hi-Fi equipment and wishing to add tape reproduction of
the same quality.

This is the ONLY pre-amp. at present available designed
specially for the new Collaro Transcriptor, and rigidly fixed as a
unit to it

Demonstrations to all Hi-Fi enthusiasts of our pre-amp. used in
conjunction with the Collaro Transcriptor Tape Unit, Collaro
Transcription Motor, Leak Dynamic Pick-up and Diamond stylus,
Leak Trough-line F.M. Tuner, Wharfedale Baffle 3-speaker system
and Leak main amplifiers, will convince you of the fine standard of
recording possible. Day, or evening (by appointment).

Price 32 gns.

(Power pack, if required, 4 gns. extra.)
Fitted into Fireside Console cabinet, oak, walnut or mahogany
finish, 48 gns.
Your own Collaro Unit fitted, aligned, tested and guaranteed
(at our factory only) for 16 gns.

Complete Tape Recorders, including Collaro Microphone and
;,200&. tape. Portable 48 gns. Console {with extra large speaker) l
8 gns,

Leaflet on request.

Credit facilities from:
H. C. Harridge, 8, Moor Street, Cambridge Circus, W.I.
Holleys Radio, 315, Camberwell Road, Camberwell Green, S.E.5.
Jackson Radio, 163, Fdgware Road, W.2.

London Radio Supply Co. Ltd., Balcombe, Sussex. |
Readin\%; Music Stores, |I, Station Approach, Clapham Junction
]

Sound.-Ta.pe:Vision. 71, Praed Street, Paddington, W.2.
Woods Radio, 198, Lavender Hill, Clapham Junction, S.W.I1.

SONOMAG Lid,

2 St. Michael's Road, Stockwell, S.W.9 &.MW'Radiospares components are

(Minute from Stockwell Tube) Telephone : BRI 544! ‘ delivered absolutely “by return”
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High quality material and
dimensional precision are
attributes of Bullers die-
pressed products.

F O R I N D U S T R Y Prompt delivery at com-

petitive prices.

We specialise in the manufacture of —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

MILTON * STOKE-ON-TRENT - STAFFS

Phone: Stoke-on-Trent 21381 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent

{ronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971

L

e e —

The High Fidelity
Specialists
ALSO FROM STOCK
F E R R o G R A P H R.D. Junior Amplifier ... £17 0 0
R.D. Junior Control Unit £9 0 0
TAPE RECORDER Leak T.L.I0 Amplifier ... 17 gns.
Leak Point One Pre-amp. 10 gns.
R.D. Senior Control Unit £14 0 0
] Come and listen to the incomparable ;D JPumor F:"PU"'t - £24.17 0
Ferrograph Tape Recorder working );: rovosd/ Eoc:"'i
in our Fleet Street Showrooms Um_P- an ONERO) €42 0 0
together with some of the world’s h nit FMBSAMFM
finest loudspeakers. Chapman / /
! Tuner ...l 24 gns.
Chapman FM/85 AM/FM
MODEL 2A/N Tuner, self powered ... 28 gns.
Lowther PM/4 Drive
7 6 Unit ..o €48 0 0
GNS. Lowther PM/2 Drive
Unit ... £35 0 O
and the 2A/NH which has 15in. per Lowther PM/6 Drive 1
second speed is 10 gns. extra. We Unit ....... e £i8 0 O
can arrange easy terms on both these Armstrong AF/105 Radio-
models. The Tannoy York Speaker gram Chassis ............ £37 0 O
comprising the 15in. dual Consentric Wharfedale SFB/3 3
’ Unit in a handsome corner cabinet is Speaker System ......... £39 10 0
very successful as a partner to the Ferrograph, price 68 gns., and Lockwood Major Reflex
available in various finishes. Cabinet ..................... £35 0 O
PART EXCHANGE IS OUR SPECIALITY, OUR MAIL ORDER SERVICE 1S SECOND TO NONE
93-94 FLEET STREET, LONDON, E.C4 Phone: FLEet St. 9391/2
. e L e
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have you a
DC ‘bug-bear’”

No longer need D.C. current be a € bug-bear’.
The Felgate ELECTRONIC INVERTER
will transform 200/250 volt D.C. current to
operate almost any A.C. apparatus needing a

power of between 25 and 78 watts.

The instrument consists of a hard valve push-
J pull power amplifier driven by a separate

oscillator ; there are no moving parts. It is

silent in operation and its frequency is very

stable. Measuring 92" x 63” x 53" it can be fixed

inside a large instrument such as a radiogram,
with control switch on the dial.

PRICE £12. (a0 T electronic mverter

See your dealer today. If any difficulty write to :
FELGATE RADIO LTD. FELGATE HOUSE, STUDLAND STREET, HAMMERSMITH, w.6.

ONLY THE BEST!

E M I O R I A N ' h YOU WANT—and we would wish to supply you with—

only the best in HIGH FIDELITY EQUIPMENT!
But what is the best? The answer is different for every

ANNOUNCEMENT| 5 it cucor fifiicoms oy, ™'

YOU MAY KNOW your best choice, but if you want

A.D.s. R E LAYS LT D. I our expert help it is yours without regard for immediate
|

profit, for we hope to satisfy and assure future custom.
MANUFACTURERS OF 3000 & 600T RELAYS
Wish to make it known that they are
FM  Tuner Unit

FULLY TYPE APPROVED gives unequalled |

TO results in difficult

areas. £32/2/2.
INTER SERVICES SPECIFICATION
R.C.S. & R.C.L. 161

(Certificate Nos. 1000, 1001, 1003 & 1004) IF YOU CAN come to our Showroom so much the better,
| but if you write stating your wants you will get the same

RCA’s fine new '

careful attention. Overseas readers can rely on service
often better than local facilities, at tax free prices.
A » I -] D [ ] REMEMBER—whatever your wants, large or small, in
A.R.B. & ADMIRALTY ‘I:-‘I)Inc";:lt:lDELlTY or RECORDS, if you want the best
i UALITY MART
¢

A.D.S.RELAYS LTD. pept.w.w. 8 DARTMOUTH PARK AVENUE,

12, STORE STREET, LONDON,W.C.I. LONDON, N.W.5
Tel. :MUSeum 2453 GULliver 1131

—
——— — -
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- Q- - - precision /i aompsnen

Miniature model in 1 or 2
gang, capacities up to 365pf
swing, front area 13" x
1-17/32" including sweep or
vanes, length 1 Gang 1", 2
Gang 1{", Spindle }” dia. x
2" long.

Aluminium vanes, cadmium
plated steel chassis.

Price
1 Gang 7/6 2 Gang 11/6

It’s reliable—if it’s made by jackson’s.

Write for fully illustrated catalogue.

S5=  JACKSON BROS.

LONDON LIMITED

JACKSON 0 caNG CONDENSER

CAT. No. 5250

KINGSWAY - WADDON - SURREY. Telegrams: Walfico, Souphone, London. Telephone: GROydon 2754/5.

R DEYUNIOR

TABLE CABINET |

The RD JUNIOR Table Cabinet has been designed to house the units
forming the RD JUNIOR Home High Fidelity System comprising
Amplifier, Control Unitand FM Unit. In addition it houses the Motor
Unit, the illustration showing the Collaro Model 2010 Transcription
Unit fitted. Extremely compact the cabinet measures only 203" wide
x 15” deep x 143" high while styling follows that of the Corner Horn
enclosure, the two together forming an attractive two-part High
Fidelity System.

The standard finish is Australian Walnut, the edges and interior of
the motor compartment being contrasted in Birdseye Maple. Selec-
ted veneers are used and each cabinet is hand polished to a pleasing
eggshell finish.

PRICE : ready cut to take each unit £10-10-0d. (ex works.)

PART OF A | COMPLETE | HOME HIGH FIDELITY SYSTEM

Comprenensive literature on the complete range of matched units forming the RD JUNIOR
Home High Fidelity System may be had on request.

For use with the Corner Horn enclosure we can particularly recommend the outstanding new
Lowther PM6 Pressure Unit—owners of existing cabinets will be pleased to know that the
PMG6 can be fitted without modification. Demonstrations may be had at our Catford Showroom,
week-days between 10 a.m. and 5 p.m. (the Showroom is no longer open on Saturday mornings).

ROGERS DEVELOPMENTS (eLecTrONICS) LTD.

‘RODEVCO WORKS” ° 4-14 BARMESTON ROAD, [} CATFORD ° LONDON
Telegrams: RODEYCO, LONDON SE6

S.E.6

Telephone: HITher Green 7424
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SYNTHETIC RESIN BONDED LAMINATE

brings you
MATERIAL SOLUTIONS

lo your
CURRENT PROBLEMS

. because the range of PIRTOID Paper and
Fabric base laminates affords all the machining
qualities needed with consistent unifcrm
dielecttic and mechanised strength. Read this
booklet, sent gladly on request.

H CLARKE & <€O. (MANCHESTER) LTD.
ATLAS WORKS, PATRICROFT, MANCHESTER
Tel. No. ECCLES 5301-2-3-4-5

dmCK4

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

We want to buy:— TRANSFOBMERS

- tCOILS  tarcE or smaw QUANTITIES
BC312, BC342, BC348 “.  CHOKES T#ADE ENQUIRIES WELCOMED :

BC221, TS174 or 5, BCOTOE | | 27005 :
ALTHAM RADIO CO FINE WIRE WINDINGS
‘ E MINIATURE TRANSFORMERS, PICK-UP, E
JERSEY HOUSE - JERSEY STREET . LOCK AND INSTRUMENT COILS, ETC. g
MANCHESTER 4 E VACUUM IMPREGNATION TO APPROVED STANDARDS

CONTRACTORS TO G.P.0., M.OS., L.E.B., ETC,

{ 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
: LIVINGSTONE 226 EST. 1933 E

Largest stocks in Europe of Government surplus material.

Telephone: Central 7834/5/6 ' ELECTRO-WINDS LTD.
i

TELEVISION AERIAL C@MPONENTS "

DESIGNED FOR CONSTRUCTING BAND I & BAND III T.V. AERIALS
ELEMENT DIMENSIONS SUPPL!ED FOR ALL CHANNELS

Selecting at random from our new multi-page catalogue :

% Band lll Folded Dipoles (As illustrated) % Mast Coupling units for 2” Masts

* Reflector and director rod holders % Insulators, both Rubber and Plastic

(As illustrated)

% Masthead Fittings for 3", 17, [}” % Alloy Tubing for Elements, Cross
and 2" Masts boom and Masting

Send 1/- P:0. for the revised, fully illustrated catalogue to:

FRINGEVISION LTD., Marlborough, Wilts. Phone 657/8
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THE WEYRAD AMFM
RECEIVER

THIS RECEIVER WHICH HAS BEEN SPECIALLY DEVELOPED FOR THE AMATEUR CONSTRUCTOR PROVIDES
COMPLETE COVERAGE OF THE SOUND BROADCAST BANDS—LONG, MEDIUM AND SHORT WAVE AM
WITH 87-5-100 Mc/s V.H.F. FOR FM. WE HAVE PRODUCED A FULLY ILLUSTRATED BOOKLET WHICH
GIVES INFORMATION ON THE ASSEMBLY AND ALIGNMENT OF THE 4-BAND SEVEN-VALVE RECEIVER,
INCLUDING CHASSIS LAYOUT, CIRCUITS AND POINT-TO-POINT WIRING DIAGRAM.

Y% “WEYRAD " B.61 COIL PACK, P.23 I.F. TRANSFORMERS, T.5.61 TUNING SCALE, Q2 L.F.
FILTER, E.822 MAINS TRANSFORMER AND E.823 OUTPUT TRANSFORMER.

Y ALUMINIUM CHASSIS WITH ALL PUNCHING AND BENDING COMPLETE.
v DESIGNED FOR LATEST TYPE MULLARD VALVES.
% RECEIVER OUTPUT CAN BE MODIFIED FOR USE AS A RADIO FEEDER FOR QUALITY

AMPLIFIERS.
THE BOOKLET & PRICE LIST......... . o1l e R e v el LI 2/6d.
ILLUSTRATED FOLDER OF AM. COMPONENTS .......cccciiiiiiiiinin. 3d.

WEYMOUTH RADIO MANUFACTURING CO., LTD.
CRESCENT STREET, WEYMOUTH, DORSET.

FLEXIBLE =
REMOTE CONTROL
OUTFITS

offering facilities for making prototype flexible remote
controls as required, without flexible casing.

The Remote Control Fiexible Shafts in these Outfits cover
the range of torque loadings required for volume controls,
wave change switches and condensers used in electronic,
radio and television equipment.

No. 130 (139 in, dia.) for controls up to 4 inches long
No. 150 (.I50 in. dia.) for controls up to 6 inches long

Longer controls with flexible casing made to order.

Detailed Parts and Price List available upon
request to Dept. W.

ppppp

€O. OF GREAY BERITAIN LTYD.

INDUS TRIAL DIVISION

BRITANNIA WORKS, 25-31, ST. PANCRAS WAY, N.W.I.

Telephone : EUSton 5393
R.C.4.
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SRR L e e -
D G] @ E (RADIO) LIMITED
= Phone: GERRARD 8204/9155

b i N
TR ireD TIES FOR ALL RADIO BARGAINS  JREVEREVRNG "TesT cear

INVIT
50 MICROAMP METERS TRANSMITTER/RECEIVER BARGAIN MAINS
A 2iin. flush mounting meter housed No. 19 Mk. I
in ai grey instrument case, complete = B Equipment comprises 3 TRANSFORMERS
with a chrome handle. Resistance —— | cparate units built into All new and unused.
800 ohms. Supplied brand new and one chassis and separate
tested, 59/6 each. 4 powelé pick. R . L.T. TYPES
j. pecification: A" wet. 1. Pri. 220/240 v. Sec. 6.3 v. 1.5 a., 5/9.
MODULATION TRANSFORMERS. B e e 40 2. Pri. 200/250 v. Sec. 6.3 v. 3 a., 8 v.
Collins type, potted.  Push-pull 807 to \j mejs. and 4.5-8 mefs. 1.5 a., 9/6.
parallel 807, 20 watts audio. Brand new For R.T., C.W. or M.C.W. Range on R.T. 15 miles, C.W. 3. Pri. 200/250 v Sec. 3, 4, 5, 6, 8, 10,
12/& each. 50 wiles. Superhet};c;feig;a{ré 465 kc/;ﬁ]xi;,‘%F&éﬁ:t AB‘;?‘L 12, 15, 18, 20, 24 or 30 v. 2 a,, 18/6.
. Valve line-up: 6K7, 0 mixer, F., . A.F, g
HEADPHONE ADAPTORS. High ©o | jione ouipat. Ti: 6KS mixer, BFO, HFb0 buffer, B3 3,6 P:.. 20(:/25;)57_.' Sec. 3, 6, 9, 12, 24 or
low impedance matching, brand new, 1/3. ADC, 807 P.A. “B" set.v’1'ransmmer/\g‘crznvgr62]3_/241(1lg%/g. 5 Pr 200./'250 V. Sec. 4 v. 144, 63 v
Local to 1 mile. Valve line-up: CV6, 2 an 5 . Fri. 3 A fl . 6.3 v,
%g,tppf:;] ‘;/EGRIAL WIRE. Ex-US.A. Int?l" (Ll?;;xuget.o2 \:]a..i:e A.;.gzlé%;pggreﬁéxich crew inter- 1.5 a. ct.,, 10/6.
- ’ . ication. Valve line-up: .
- | B meter s tuilt in reading LT, and BT, votages, drive INSTRUMENT TYPES
te. POWER UNIT. 12 volt D.C. input. utpu vol R
WESTON DUAL RANGE eil?] m/a., and 500 volts 50 rl:\/a. N 2'3Pn"220/|2:°6 v. Sec. 200 v. 25 mfa.,
Equipment is of A ma. 4 and is supplied in good -3 V. | a, / .
OHMMETERS condition. Price, complete with power pack only £5/10/- each, 2. Pri. 230 v. Sec. 195 v. 85 m/a., tapped
American test instruments by two famous plus 15/- carriage. Less power pack £4/19/8. 130 v. and 65 v.,6.3 v. 5a., 63 v. 3 a,,
manyfac:urgrs. Incorporates a 2%in, /3
Detng <ol necer; rnges 02600 od | BENDIX COMMAND REGEIVERS | H. Tyees
new with leads and leather carryin'g casey Brand new and boxed,.complete with all valves and circuit. é-BP:I. gogﬂgovv.zSec. 250/0/250 v. 60 m/a.

Top band model, 1.5 to 3 mefs. 75/- each. . a., 18/6.
g “Pri. 50 v. Sec.2 s .
I5 VOLT DRY CELLS. Type 5 BENDIX COMMAND TRANSMITTERS. Complete 2‘;";" 2403/32“', gec fg/2/25°v 80 m/a

Large tubular size, extra long life. with all valves and crystal. Coverage 2.1 to 3 mefs. 29/6 3. Pri. 200/250 v.' Seca."350/0/‘350 v.80 m/a.,

Brand new and sealed, 1/3 each. each. Coverage 4-5.3 mc/s, brand new, 29/6. 63v. 4a. 5v.2a., 18/6.
EX. A.M. SWITCHBOXES. Contains 4, Pri. 110230 v. Sec, 250/0/250 v.
three separate 5 amp. on/off switches moulded R.1155 COMMUNICATION ;7; ["/2366 %530\/» 553-. 3505'0333.(') 35{%-0 /
in one Bakelite block. Brand new 1/9 each. RECEIVERS MODEL L 3 ';' S / S v 335' 32/6/ L mja,
3v.5a,5v. 3a, .
ROTARY CONVERTORS. Input 24 voit 3 .
D.C. Ovu:put 50 volt A.C. 50 watts. Brand . hate_sz Issues'r:'{ar tl;g AUTO TRANSFORMER
, 29/6 h. inistry. imi i
new, 29/6 eacl the modeIhN, inc<|>r- \INlatzltlszoﬁ(lJ?nIO/220/230/240[250 v. 150
porating the trawler b N
6 VOLT VIBRATOR PACKS it oo Gy R
6 volt D.C. input. Output 120 volts erage, 200-500 kc/s., I Pri. 200/250 v. Sec. 9 or 15 v. | a., 99
30 m/a. Fu_lly smoothed, uses standard 600-1,500 kefs., 1.5-3 2 P”: 200/25°V' eS. °35 9v. ai'.’ N
Mallorys 4-p]|ndvi:ratjr. Compact in i mc/s., 3-7.5 me/s., 7.5- 2- an:lp. 143 v. ec. 3.5, 9 or Y.,
size, upplie rand new and boxed, - . 18.5 mc/s. Supplied as =2 3
15/- each. new, aerial tested and complete with illustrated des- 3 Pri, 2|°60l/6250 v. Sec. 3.5, 9 or 17 v,
criptive leaflet.  Price £12/19/6 each. A combined amp., -
WAFER SWITCHES. Small. 2 p, 2 w, A.C. mains power pack and output stage can be
1/6. 3p.4w.2/6. 4p.3w.2/6. 2p.6w.2/6. supplied for the above receiver at an additional cost SELENIUM CHARGING RECTIFIERS.
Ip. 12w, 2/6‘. Meter switch 2 p. 11 w. 2 band, of 85/- each. Full wave and bridged
2/$ MCeramicRilpY di y2lbanoR3 /6 Lanee) 12 v. | a,63; 12v. 2 a, 93; 12 v. 4 a,

Tx. ceramic, 2 p. 6 w. 2 bank, 7/6.

SOUND POWERED EARPIECES. Can MARCONI U.H.F. SIGNAL GENER- '¥%: 12 v. 102, 326; 24 v. 8 2. 43/6.
be used as a two way communication, no ATOR T.F. 517, MODULATION GEN- ALUMINIUM CHASSIS.

batteries required. Brand new 3/6 each. B li 18 . F ided i
B8rand new sound-powered telephone hand- ERATOR T-F- 675 c::;e?-‘sj,a ok - e led e D uead
sets, 19/6 each. Fomplete station comprising TF 5I7Isé’gn8:) gen/erator. 6 x 4 x 2}in 3/6
requency coverage 16-58 mc/s. and 150-300 mcfs. and ) Rreey
I‘:l)lgRi‘:;J?R 53::5723 VNCIIIJ(;B;“/:““(’J‘I’II; TFi675 p;lsezmlcidrlator, repetitlion speed 50-3,000 cyclesi T&_xxsﬁf :"lzn*'in g;g
i . bl i pulse width 2-12.4 1 sec. Supplied brand new in original 1 _
:g‘r?tt;?::d.trgnsjsorge:dtc:;il: V::';':;:;s::f transit case with instruction book and full complement of :;i ’;7;; :'tlzrl_'in 2;9
:r;iciz ni\?/izseéf‘:hm/a. metal rectifiers. Unused: leads.  £42/10/- each. NOTE OUR PRICES.
: POWER UNIT TYPE 3
A.R.88 WAVECHANGE A complete A.C. mains power pack, input 200/250 volts. PANORAM'G ADAPTORS
Output 250 volts D.C. 100 mja. and 6.3 volts 4 amps.
SWITCHES Fitted with H.T. voltmeter and current meter. Fully 3’;:,’:1::;’;\{:’:: ::\)r(iii Ea)r(;‘lJ'Fs.A;f igg/:;g
: e smoothed, chok d paper cond s. Housed in -el o cile
Sm\ar:!:, g bagfl;k:lgcﬁg%n, cdoanleze grey case for l9ii\.arnack prnZuntin; enSsE;plied in brarl-d kefs,, giving a_bandwidth of 200kc/s.
1776 eac?lens. and boxed, new condition, 72/6 each. IIO'/]230 volt A.C. operation. Price £30
. each.

CRYSTAL MICROPHONE |INSERTS.
Extra sensitive, ideal for amplifiers etc.,
4/6 each.

HEAVY-DUTY SLIDER. | ohm, 12 amps.
Brand new 6/6 each.

ADMIRALTY REFLEX
RE-ENTRANT P.A.

FI ELD INSTRUMENT POTENTIOMETERS.
Brand new and boxed. Rating 100,000 ohms,
TELEPHONES 10 watts, 35in. dia. Ideal for bridges, etc.,
Type Don Mk. 5. Buzzer 10/6 each. Ditto, twin gang, 5 k. ohms, 10/6.

calling. ldealforinter office or ROTARY CONVERTORS

house communication. Sup- Input 24 volts D.C. Output 230 volts 50
cycles A.C. 100 watts. Brand new 92/6 each.

plied complete with

LOUDSPEAKERS two 1.5 volt cells,
Twin units. Impedance 3 ohms,  Ex- tested and ready to G.P.O. BELL UNITS No. 1.
tremely sensitive and directional. Ideal operate. Price only Supplied brand new in wooden box, com-
for all putdoor P.A. work. Price 32/6 39/6 each plete with two bells, inductlon coil and
each with line transformer. . condenser, 7/6 each.

HOURS OF BUSINESS: 9am.-6 p.m. Thursday | p.m. Open zll day Saturday Please print name and address clearly. Also include
postage on all items.
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AMERICAN MULTI-
RANGE TESTMETERS

1,000 ohms per volt, 400 microamp
basic movement. Ranges as follows:
A.C. and D.C. volts,"0 to 5,000 volts
in 6 switched ranges. D.C. current,
Ima.,, 10ma,, 100ma. and | amp.

Resistance measurement from .| ohm
to | megohm. Decibels from — 10 db

to +15 db.
The instrument is housed in a polished
wood case, complete with leather

carrying handle, test prods and battery.
Guaranteed perfect order and tested
before despatch. Price £5/19/6 each.

MAINS NEON PANEL INDICATORS.
Chrome escutcheon. 200/250v. Red, amber
or clear, 3/9 each.

460 kc/s B.F.O. UNITS. Brand new and
complete with 1S5 valve, fully screened in
aluminium case, only 8/6 each.

EDDYSTONE POWER UNITS. 200/250
volts input. Qutput 175 volts 65ma., and
6.3 volts 3 amps. Fully smoothed, SZ4
rectifier, 32/6 each.

SMOOTHING CHOKES

ALL NEW AND UNUSED
G.B. 20h. [75ma., 10/6; Parmeko 8H.
250ma., 10/6; Parmeko Sh. [00ma.,
7/6; Parmeko 8h. 50ma., 5/6; Parmeko
C core, 4h. 22.5ma., 4/6; Collins 8H.
100ma., 8/6; Parmeko swinging choke,
3.6-4.2H. 250ma. 20H. no D.C., 10/6;
ISH. 60ma., 5/6; STC I0H. 60ma., 4/6.

MARCONICRYSTAL CALIBRATOR
Frequency coverage 170/240 mc/s. Directly
calibrated, accuracy .001%. Operation 200/
250 volts A.C. Supplied complete with
5 mcfs crystal and spare set of 5 valves, in
original transit case, brand new with in-
structions, £4/19/6 each.

SURPLUS SPEAKER BARGAINS
{ new and unused

Elac Sin. 3 ohm, 17/6; Elac 64in. 3 ohm, 17/6;
Elac 8in. 3 ohm, 19/6; Elac 10in. 3 ohm, 27/6;
ROLA 7X4 elliptical 3 ohm, 18/6; Plessey 24in.
3 ohm, 16/6; Plessey 10X7 elliptical 3 ohm,
27/6; Goodmans 34in. 3 ohm, 17/6; Std.
pentode ofp transformer, 4/6.

A.C. MAINS BLOWER
MOTORS ‘

220/230 volt 300 watts. l4in. diameter
outlet, Housed in metal box and fitted
with dust filter pads. Supplied com-
plete with 4 spare filters, 2 way outlet

adaptor and 2 lengths of hose. Brand
new only £4/19/6 each.
GERMANIUM CRYSTAL DIODES.

ONLY 10d. R.E.P. dual range crystal coif
with circuit, 2/6. .0005mfd. air spaced tuner,
3/6. 2,000 ohm headphones, 12/6 pr.

ELECTROLYTIC CONDENSERS.
new stock
8mfd. 150v. 1/-; 8mfd. 450v. §/9; 8X8mfd.
450v, 3/6; 8X16émfd, 450v. 3/6; 8XI6mfd.
SO0v. 4/3; 16mfd. 450v. 2/9; [6mfd, 500v.
3/3; 16X I6mfd, 450v. 3/6; 16X16mfd. 500v.
4/3; 30mfd. 450v. 3/3; 32X32mfd. 350v.
4/3; 32X32mfd, 450v. 4/6; 64X 120mfd. 275v.
; 100X200mfd. 350v. 7/6; 40mfd. 450v.
3/9; 50X50mfd, 275v. 3/9; 25mfd. 25v. 8
SOmfd. 50v. 1/9; 100mfd. 25v. 1/3; 250X250
mfd. 6v. 2/6; 500mfd. I2v. 1/3; 6,000mfd.
6v. 3/6; 1000+2000mfd., 6v. 3/6; Ceramic/
mica 1pf-.005mfd. 6d. Paper .0Ilmfd.—.Imfd.
9d.;25 1f-; 5 1/3.

TP-7 REPEATERS

Few only of the above equipment in stock
I in new zondition. Enquiries irivited,

Al

L2
&

“\\‘\\\‘N AL

AMERICAN ROTARY

GENERATORS
~Input 12 volt D.C. Out-
put 250 volts 80ma.

Fitted with blower at-
tachment which can be
easily removed if de-
sired.  Brand new 22/6
each. Ditto with 6 volt
{input 22/6 each.

EX-NAVY SOUND POWERED
TELEPHONES

This type requires no batteries to operate. Fitted with
hand generator for calling giving a high pitch note. Can
be fitted anywhere. |Ideal for factories, offices, field
activities, etc. Only 45/- each.

MODULATOR 67

These bargain in-
struments contain a
COMPLETE A.C.
J 5 "4 MAINS POWER
- | - PACK, input 230
K - e volts 50 cycles. Out-
i g put 350 volts. 120ma. and 6.3 volts 5
amps. Choke and condenser smooth-
ed and uses 5Z4 rectifier. (Transformer actually 200
ma.) Also included in the unit are || other valves, 5
SP6!, | VRII6, 2 EB34 and 3 EAS0, and many other
useful components, pots, resistors, switches, etc.
Size of case 18 x 9 x 7in., which is finished in grey.
Supplied brand new, 49/6 each.

EXPLODERS-CONDENSER-
DYNAMO MK1

This unit was designed for detonating an explosive
charge but can be used alternatively as a portable pho_to
flash generator, the advantage being that no batteries
are required. Operation is by hand generator supplying
A.C. pulses, stepped up through a transformer, rectified
by 2 ) 50 recs and a final charge is developed across a
6mfd. paper condenser of 1,800 volts. A neon indicates
when charged, press button to fire. Supplied brand
new with circuit, £3/19/6 each.

AMERICAN GEARED MOTORS

American 24 volt
D.C. motors with
8 built-in precision
gearbox giving twin
= outputs 20 r.p.m.
and 6 r.p.m. Will also operate
on |2v. giving reduced out-
puts. Size 7in. x {3in. Shaft
dia. tin. Supplied brand new
only 29/6 each.

AMERICAN BEACON
TRANSMITTER/RECEIVERS

RT 37/PPN-2. Brand new and boxed, complete with
instruction book. Equipment comprises transmitter/
receiver with 9 valves (5 3AS, 3 1S5 and | [RS), with
built-in 2v. vibrator power pack, spare vibrator, head-
set, connector leads and 10ft. collapsible aerial. Fre-
quency coverage 214/238 mefs. Price 72/6 each.

VARIAC TRANSFORMERS

input 220/240 volt A.C. 50 cycles, Output variable 200/240
volts A.C. 7.5 amps. Price 92/6 each. Also 0-250 voits
output 20 amps., £25 each:

WANTED

COMMUNICATIONS RECEIVERS, TEST
EQUIPMENT, VALVES ETC., highest cash
prices paid.

3 cm. SIGNAL GENERATORS. Complete with 11
valves and klystron.

l' (3 ’/@"
D =

Price £6/19/6 each. For callers only.

IS

LISLE STREET,

MARCONI
SIGNAL GENERATORS

Modei TF390G. Frequency coverage
16-150 mcfs. 200/250 volt A.C. opera-
tion. Supplied brand new in original
transit case, compiete with calibration
charts, £25 each. Also TF-144 8Skc/s-
25 mcfs. Supplied fully overhauled,
guaranteed, £75. Marconi Valve Volt-
meters TF-428B. Brand new, £25.
Marconi "' Q" meters, fully overhauled,
guaranteed, £75

P/O RELAYS AND KEY SWITCHES
Extensive stocks available at ‘' CHEAP'
prices. All enquiries welcomed. Special
American relay offer., Typel. 3,500 ohm
coil, | pr. changeover contacts, 12v. 6ma.,
5/6. Ditto 6,500 ohms, 2ma., 6/6 each.

DEAF AID EARPIECES. Brand new,
30 ohm resistance, 3/6. Leads l/-. | meg.
pots wfswitch, 1/-.  Output transformer, 2/6.

AMERICAN MULTI-
RANGE TESTMETERS

Precision series, fitted with the larger
44" meter 1,000 ohms per volt. Ranges
as follows: A.C. and D.C. volts 0-6,000
volts. D.C. current 0-12 amps. Resistance
0-10 megohm. Six output ranges and
six DB ranges —12 to +78 DB. Supplied
brand new in wooden carrying case
complece with leads and instructions,
£8/19/6 each.

METER BARGAINS
0/100 pamp. 24in. FM.M.C. ..............
0/L.5 amp. A.C./D C. 2in F.M.M.I. ......
50 Mjamps. 2in. FM.M.C....
150 Mfamps. 2in. FM.M.C.
200 Mfamps. 2%in. F.M.M
I amp. R.F. 24in. Pj. T.C.
4 amp. R.F. 2in. FM.T.C.
300 volt D.C. 2in. F.M.M.C.
300 volt A.C. 24in. FM.M.L...
500/0/500 microamp. 2}in. F.

20/0/20 amp. Lucas, car type 8/6
ALL NEW AND UNUSED
2m/a meter rectifiers, S.T.C............. 5/6

VALVE BARGAINS

Large stocks held. Few examples:

5V4 8/6, 6AGS 3/6, DK96 9/6, EYSI 10/6,
EFB6 12/6, 6V6 6/6, DL96 9/6, EF80 10/6,
EL84 12/6, 5U4 8/6, 6X5 7/6, PX25 15/6,
DF9¢ 9/6, ECF80 12/6, EZ81 10/6, 6Hé
1/9, 6SN7 6/6, DAF96 9/6, ECF82 12/6,
ECC83 10/6, 6)6 3/6, KT66 12/6, DF9I
7/6, ECC84 12/6, ECL8O 11/6, 2D2i
10/6, VUII1 |/9, EF39 5/6, ECH42 10/6,
ECHB8I 10/6, EF37A 10/6.

ALL NEW AND GUARANTEED

MUIRHEAD KEY SWITCHES. Brand
new, 8 pole changeover, 4/6 each.
A.C./D.C. MAINS TESTMETER. 3}-inch

moving iron meter in wooden box complete
with leads. 0-300 volts, 29/6 each.

COSSOR DOUBLE BEAM
OSCILLOSCOPES

Model 339A. 200/250 volt A.C. operation.
Supplied in perfect working order £27/10/0¢a.

POWER UNIT 234

A complete A.C. mains power unit in
grey metal case for [9in. rack mounting.
Input 200/250 volts A.C. Output 250
volts 150 mfa. and 6.3 volts 6 amps,
Double choke and condenser smoothed.
Fitted with 24in, moving iron meter for
measuring A.C, input and D.C. output
volts, Price 69/6 each.

RADIO) LIMITED

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

LONDON, W.C2
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UNIVERSAL ELECTRONICS

22727 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

Inspection and laboratory test available at this address.

RADAR SEARCH RECETVER

TYPE AN/APR4

e ——— e ————————

| COSS()B Double Beam Oscilloscope
. Type 339 IMPROVED VERSION

of the OBSOLETE Type 3339

Time Base Frequency. 6 to 250,000 c.p.s.

Amptifier. 43 mV RMS/mm. 10 to 100,000
c.p.s., 3dB. 1.3 mV RMS/mm. 10 to 100,000

c.p.s., 3dB (2 stage). I
10 mV RMS/mm. 10 to 2,000,000 c.ps., I
3dB (2 stage).

Deflector Coils. 2 mm/mA RMS.

Power Supply. 110-250V A.C. 120 watts. '
Sensitivity, Y!, Y2, 3.1V D.C. 1.1V RMS |
{volt/mm.) X 2,25V D.C. 0.8V RMS (volt/mm). I
Screen Diameter. {14 mm. £30
In-good working condition. PRICE I
Also supplied Rebuilt to Laboratory standard
and guaranteed for 3 months, Prices on request. l

This Receiver is designed to determine the presence and measure the

frequency of any radar or radio signals within the range of 38 to 2,000
Mc/s. To determine what modulation may be present on these signals

giving an identification of relative strength of these signals.

The equipment consists of:—

5-stage IF (30 Mc/s Amplifier provision is made to feed
the IF amplifier to a panoramic adaptor)

1 Detector

2 Stage Video Amplifier (100 c/s—1 Mc/fs, £2.5 db)
1 Beat frequency oscillator.

MANUALS

for Communication Receivers £1.7.6 each. AR88D-LF,
AR77E, RIO7, S20R, SX24, $X28, B2, TX/RX HRO’s, etc.

TEST EQUIPMENT

@ 58] .. AVO R.F. Bridge; type 804 Signal
The signal is fed through RF * plug in ** heads consisting of I Model 7 meter .£15 0 0 Generator, 30-300 Mc/s,
tyDEs s Model 40 meter .... £12 10 0 £65 0 0
TN16 38-95 Mc/s 1 RF Triode first detector, 1 G.E. EVERSHED
Oscillator Tvpe BW232 Signal Generator 500V Wee Megger .. £12 10 0
TIN1Y 74-320 Mc/s Butterfly resonant circuit 1 diode | 500-1,000 Mc/s .. £85 0 0 250V Wee Megger .. £10 0 0
first detector, 1 triode oscillator. MARCONI .S.A. '
TN18 300-1,000 Mc/s. I Type TF144G range 85 kc/s-25 ‘“ Standing Wave”  Measure-
Butterfly resonant circuit. Wi cocooo00aana £85 ments Instrument. Sliding rule
1 Crystal first detector. TF390G range 16-150 N'c/s from 0-15 cm.; probes for detec-
1 Triode oscillator. I £25 0 0 tion with Amplifier.
The above three units are available now. TF517  range 150'32(;) I\gc/ so elz;.céx. A BRANDNEV?/‘W 00
TN19 950-2,000 Mc/s. I “ Q" Meter type 329C HICKOCK
Tuneable cavity used for first detector and £85 0 0 Valve Voltmeters; unuséd, ranges

mixer,

Butterﬂy oscillator,
1 Crystal detector,
1 triode oscillator.

Accuracy of frequency calibration 1%,

I Output meter, type TF3§12‘

I GENERAL RADIO
Type 740 Capacity Bridge; type
I 726A Valve Volumeter, type 216A

[

2.5-250 A.C.V. 2.5 1,000 D.C.V.
2.5-1,000 mA. D.C. Resistance
0-1,000 megs.
100 Mc/s.
Price, each

Frequency up to
Voltage 110 A.C.
£30 0 0

Power Requirements:—115 V 60-2,600 cfs. I
AVAILABLE FOR INSPECTION
Prices quoted upon letter request.

SULLIVAN Mutual Capacitance Bridge
AVO Valve Testers Reller Panel Types .
AVO 1956 Manual 15s. extra.
Resistance Capacity Bridges

British and U.S.A V.H.F/U.H.F. 10cm., 3cm.,

£815 0

£710 ©
|5cm Test Equipment

|
J
I
|
|
|
|
NEW, |
|
|
|
|
I
I
|

} FREQUENCY METERS : T B ot e A S e
Range 125 kc/s—20 Mc/s
l BC221 in Perfect condition : RECEIVERS in stock
1 Also in stock U.S.A BENDIX LM series ] COLLINS * G.E.C. - HALLICRAFTER - HAMMARLUND
Aircraft version of BC221
e ) waTIONAL MARCONI CR100 & CR150 R.C.A. etc.

Write, call, or Telephone GERrard 8410. Shop hours, 9.30 a.m. to 6 p.m. Thursday 9.30 a.m. to ! p.m.

CABINETS FABRICATED & BELCLERE
To Any Requirement ¥

Instrument cases for Research | 9 TR A N S F O R M E R S

Laboratories, Universities, |
Schools, etc.

OPEN ALL DAY SATURDAY

Actual Size in Screening Can
” RVE-Y 1]
8" X3 XE}
Pictured above is a type F trans-

former (the smaliest in this range)
tor use in transistor circuits,

We are specialists-in the
manufacture of trans-
formers and inductors
to customers’ require-
ments. Please send us
your enquiries.

Electronic equipment manu-
factured to your specification
by fully qualified electronic
engineers.

FORESIGHT
~ PRODUCTIONSLTD. | |

g
BEACON HOUSE, HAMPTON ST., BIRMINGHAM, 19. Central 2016(7

BELCLERE TRANSFORMERS,
Telephone: 3432 e

117 HIGH STREET, OXFORD

Cables: Belclere, Oxford.
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LASKY’S
BATTERY PORTABLE
FOR HOME

CONSTRUCTION ON
PRINTED CIRCUIT

PEAK VALUE FOR MONEY
has been obtained without any sacrifice
of quality or design and the use of the
printed circuit completely eliminates
wiring errors.

10 STAR FEATURES
* g}%INTED CIRCUIT, size 7}in. X
iin.
% 4-valve Superhet, med. and long
waves.

% Low consumption Valves.
Battery Life.

% Ferrite Rod Internal Aerial.

% 3 or 5in. P.M. Moving Coil Speaker
{your choice).

% Brand New T.C.C. Capacitors.
+ Automatic Volume Control.
% New Style Contemporary Case.

% Lightweight and Handsome
Appearance.

Y% Every Component
separately.

CAN BE BUILT FOR

£7.7.0

COMPLETE WITH VALVES
Postage 3/6 extra
CIRCUIT DIAGRAM with assembly

data, all instructions, illustrations and
full shopping list. Price 1/6 post free.

Double

available

DEMONSTRATION MODELS
AT BOTH OUR ADDRESSES

POWER SUPPLY UNIT for the
above and suitable for most other
battery portables. COMPLETE KIT.
containing printed circuit. 45/—, post
2/~. For 200-250 A.C. mains.

Full details on request.

PICK-UP BARGAIN

B.S.R. long playing and standard, com-
plete with l-‘Ii.G.Il’.59g turnover crystal
cartridge and styli. Cream

finish. Post 2/6. 31/6
TRANSCRIPTION TURNTABLES
by Lenco, Garrard, Collaro.

IGRANIC JACK PLUGS, 2/6.

MORE

MONEY-SAYVING LASKY

WiIReLESS WORLD

HI-FI. - ELECTRONICS - RECORDERY,

BUILD YOURSELF
A HIGH GRADE
RECORD PLAYER!

We can supply the Units,
Amplifiers and Cases for
building either the Auto-
Changer or Single Player
illustrated

Take this opportunity

to build yourself an |8
Auto or Single Player

of high performance and
handsome appearance.

Any_ of these Units demonstratea
at either of our addresses.

AMPLIFIER. 4 watt, 3 valve (EL84 output, 163 and
EZ80 rect), 7in. X 4in. elliptical speaker, separate bass
and treble controls. Will suit any type of auto-changer
or single player. Price, complete with 3 valves, knobs and
speaker. Post 5/~ £5/9/6.

CASE EOR AUTO-CHANGER, as ilustrated, size
18in. X 15in. x 9in., fawn/brown finish, 79/6
Post 5/—. (Others from 69/6.)

CASE FOR SINGLE PLAYER, as illustrated, size
15}in. % 13in. X 74in., grey, with black/silver bands. 69/6
Post 5/-.

(Others from 49/6.)

PLAYER UNITS, We recommend the following Collaro

units with Studio turnover crystal pick-up:—

4-speed AUTO-CHANGER, RC4/456 ......

3-speed SINGLE PLAYER, 3/554..... Gacoa

4-speed SINGLE PLAYER, 4/456 £9

(Other types of Auto-Changers and Single Players in stock.)
All the above are available separately.

NOW READY!
LASKY’S NEW PORTABLE
GRAMOPHONE AMPLIFIER KIT

Of very small
dimensions; size
approx. 63 x 3}in.
Mazximum height
5in. The T.C.C.
Printed  Circuit
greatly simplifies
construction.

Utilises EL84 out-~
put and 6X4 rec-
tifier, double-
wound mains
transformer, tone
control. 6 Xx4in.
elliptical speaker
and output trans.

77/6

o

LASKY’S PRICE for the Complete Kit including
valves and speaker and full instructions.

Post 2/6.

€]

LY
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LARGE SELECTION OF 3- and
4-SPEED AUTO-CHANGERS.
B.S.R., Garrard, Collaro, etc. Our
stocks are constantly changing. See us
for what you want.

GARRARD RC.80. 3-speed Auto-
Changer. Full length arm with two
XMS heads or GC2 t.o. crystal head.
Brand new, in makers’ cartons.
LASKZS PRICE

LASKY'S £13.19.6

B.S.R. 4 Spd. with t.o. crystal pick-up.
Incorporates auto and manual control
enabling records to be played singly.
Brand new, in makers’ cartons.

LSRR ARET g 15,

SINGLE RECORD PLAYERS

B.S.R. type TU.B8, as illustrated.

AP NP AP SIS PP PP P ST 3-spd. motor andlpick-up with HGP.59

t.o. crystal comg' ete with styli.
LASKY’S FRICE 92/6
Post 3/6. :
Above motor and turntable less pick-up,
57/6. Post 2/6.

NEW PURCHASE OF COLLARO

3-SPD. SINGLE RECORD PLAY-

ER UNITS, type 3/554, complete

wim.gtudx;:dT t.cfi. pick-up with crystal

cartridge styli.

LASKY’S PRICE £6'1 9'
Post 3/6.

INS ON NEXT PAGE
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SPECIAL OFFER
OF " STIRLING”
i

*

BAND CONVERTERS

Complete with_own power supplies for
200-250 v. A.C. Covers all Channels
Band I and III and suitable for any TV
set. Size: 7x3% x2in. approx. Metal

case, brown crackle finish. Absolutely

complete. Full instructions supplied.
LASKY’S PRICE
Post free. 6 g“s-

LARGE SELECTION OF CABINETS
for TV and radiograms, also carrying cases
for record players, tape recorders, etc.
We have a Case for any type of unit or
combination of units. Your enquiries
invited.

gy

LASKY’S
F.M. TUNER

FOR HOME GCONSTRUCTION ON A
PRINTED CIRCUIT

A really first-class Unit.
Note these star features:—
% HIGH SENSITIVITY.
ALLL. BRAND NEW T.C.C
CONDENSERS.
% AERIAL COIL AND R.F. COUP-
LING COIL PRINTED ON
CIRCUIT.
% 5 VALVES AND 2 GERMANIUM
DIODES.

By the use of a printed circuit the I.F.
and R.F. amplifiers are extremely stable
at maximum gain and results are consis-
tent on all tuners.
Valve line-up:—

R.F. Amphﬁer, Z719 or EF80.

Mixer and Os¢., B719 or ECCB85.

1st I.F. amp., W719 or EF85.

2nd L.F. amp., W719 or EF85.

2 Germanium Diodes GEX.34.

Driver Limiter, Z719 or EF80.

CAN BE BUILT FOR
(Including Valves) 8 GNS.
Wiite for full instructions, data and

illustrations, 2/6 post free.
All parts available separately.

MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE

WIRELESS WORLD

SAVE POUNDS!

DECK Mk. II, 18 gns. |

AMPLIFIER Mk. II,
4 watts, for use with
3 ohms speaker. Magic
Eye, 18} gns.

CARRYING CASE,
£4

COMPLETE EQUIP-
MENT less mike, with
tape, in carrying case,
ready for use, 48 gns.

Demonstrations at both addresses. Full details post free.

Come and inspect it and have a demon-
stration.
% Convertible to Sterophonic Record-
ing % 3 independent motors % 3
recording speeds: 33, 71 and 15 i.p.s.
% twin track recording on 7in. reels
/18/-. % fast forward or reverse in 45 secs.
% plays all types of pre-recorded
tapes % Magic Eye recording level
indicator v baffle-mounted elliptical
speaker % 4 watts undistorted output.

ORDER BY POST IF YOU CANNOT CALL

WE STRONGLY RECOMMEND THE

LATEST

Hrenell

TAPE
EQUIPMENT

Note these features.

BIG BARGAININ

ALL DRY
POWER UNITS

By Decca.
battery radio

Suitable for any
using _1RS5,

1T4, etc., 673 volts H.T., 1} volts
L.T. Mains input 200- 250 adjust-
chassis with rubber feet and S

Size: 7in. X 5in. X 1}in.

Mains lead and on/off switch. Complete with two metal rectifiers,

able. On met
black plastic cover.

ready for use. Listed at £4/15/-.

LASKY’S PRICE 3 5/- Post 3/6.

Note: If this unit is too large to fit into your portable,
remember you stand your set on or by it.

et i e .

FAMOUS MAKE
TURRET TUNER

Complete

used: PCC84, B.F. double triode, cnscode
R.F. nmpuﬂer PCF80, tricde pentode, f.c.

and mixer. LF. output 33-38 Mojs.
Easily modified to other LF. outputs.
Full instractions and eircuit
diagram supplied.

NEW JASON switched-
tuned F.M. UNIT

A new 4-valve F.M. Tuner in

which the desired programme is

tuned-in by a 3-position switch.

Stable, easily pre-tuned and easily

installed. /1 6/2

Full details on request.

JASON “ARGONAUT”

A super-sensitive Tuner for F.M,

and medium waves. Complete
parcel with power supplies,
£13/19/6. Post 3/6.

Data Book, 2/-. All components
available separately.

Chassis Assembly, 57/9, post 2/6.
LF. and Coil Set, 78/-, post 1/6.

JASON F.M. TUNER

Bpceial parcel containing data book,
chassis, front panel, dial, drive tuning

New TSL F.M. TUNER

High Btability model that will work well
in extreme fringe areas. 6 valves including
Magio Eye and Power supply using the
latest Gorler permeability Unit. Fre-
quency 85-101 Mc/s covering all present
and future FM/VHF transm.iaslona A
Tuoner of high sensitivity and

stability. Complete £]_7/1()/.

Full detalls on request.

DULCI F.M. TUNER

Incorporates its own power supply and
provides complete F.M. coverage.

P £17.10.0

Carr. & Pkg. 7/8.
DULCI AM/FM TUNER  £20/17/-

d full gets of coils. I.F.'s
ratio detector, ete. Post 2/8. 68/ 9
DATA BOOK with price list 2/-,
Note: This tuner uses 4-6AM8 and 2
crystals and cap be built for £6/15/-,
plus 3/6 post.

HI-FI SPEAKERS
Large stocks Goodmans, Wharfe-
dale, . G.E.C., Lorenz, etc.,
including the new Wharfedale
3-speaker system.

HI-FI AMPLIFIERS
Full range in stock.  Quad,
Rogers, Leak, R.C.A., Pamph-
onic, Unitelex, W.B,, ‘etc. De-
monstrations at Tottenham Court

Road.

APRIL, 1957

LARGE RANGE OF

TAPE DECKS
Collaro ¢ Tape Transcrip-
ter,” £20.
TruvoX......coveeeinennn 23 gns
Lane ... o .o - £18/10/-.
Brenell .................. 18 gns.
Wearite £35 and £40.

TAPE RECORDERS
Large range, Elizabethan,
Truvox, Sound, Vortexion,
Brenell, etc.

TAPE DECK MOTORS
Anti-clockwise, auaded pole. Col-
laro 25/-. Garrard 26/6. B.T.H.
29/6. Post extra.

NEW PLASTIC
RECORDING TAPE
° Ferrovoice,” on plastic
spool, 1,200ft.  List, 32/6.
LASKY’S PRICE 25/-
Post 1/-.

Spare 7in. spools, 3/6.

SPECIAL OFFER! Mag-
netic Recording Tape, kraft
base. On Cyldon metal
spools: 1,200ft.

LASKY’S PRICE 10/6
Ditto, 600ft.

Post 1/- 7/ 6
PURETONE Tape on
plastic spool, 1,200ft.

Post 1/- extra. 12/ 11
All makes of Tape includ-
ing thin long-playing.

TAPE SPOOLS
7in. plastic ..,.., .. 3/6
7in. metal ....,... 2/6
5in. metal ........ 1/6
3in. plastic ........ 3/-
9in. Ferrograph . . .. 9/6
Post 0d.

GERMANIUM
CRYSTAL DIODES
GEX.00
GEX.34

FERRITE ROD
AERIALS
Med. and long waves, wound,
ready for use. Each §/9, post 1/
FERRITE ROD
Sin. long, %in. diam., with full
instructions for making a Ferrite
rod aerial, 2/8, post 1/..

STANDARD 2-GANG
CONDENSERS
.0005 mfd.,, with fixing
feet. Each 5/11. Post 1/6.

TRANSISTORS
Special Offer. Junction
type suitable for use in
local station receivers, am-
plifiers and pre-amplifiers,

Each

etc.
Post free. 1 0/-
MULLARD
TRANSISTORS
0Cc70 ocn I oc72
21/- 24/- 30/-
BRIMAR
TRANSISTORS

81, 18/-. TS2, 21/-. T83, 24/-
TP] or TP2, 40/-.
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AMAZING
OFFER !

5-valve RADIO CHASSIS

Brand pew and unnsed. A.C./D.C.
200250 volts. LF. 465 kofs. AIVC,
4 watts output,: 3-station pre-set, frame
aerial, fully aligned, chassis 10 x 5kin,,
max. height 5in, Completelv wired and
ready for use, with the additlon of a
speaker and outpuz transformer. Two
controis, volume and station switch.
Valves used: 1001, 10F9 or TUR4l,
10LD11, 10P14, U404 or UY4l.

LAST FEW _TO CLEAR AT GREATLY
REDUCED PRICE, less 6
valves. Post 3/6. 2/

5-VALVE RADIOGRAM

CHASSIS complete with valves,
£9/19/6. Carr. & Pkg. 7/6.

MOVING COIL
P.M. SPEAKERS
2%in. 3in. and 3}in., 19/6.

WIRELESS WORLD

EVERYTHING FOR HOME CONSTRUCTOR & SERVICEMAN

ALUMINIUM CHASSIS
18 S.W.G. undrilled, 4 sides,
reinforced corners. Depth 2%in.
6XxX4 4/-; 12x8 7/-; 16 X 10 8/3;
8Xx6 5/-; 14x9 7/6, 12x3 4/9;
10x7 6/=; 16 X9 8/-; 12X6 6/6.
Post 1/- per chassis extra,

LASKY'S RADIO
CONSTRUCTOR PARCELS

PARCEL No. 1
Contains evervthing to build a 4-valve
3-wave superhet for 200/250 A.C. mains.
Uses 6K8, 8K7, 6Q7, 6V6 valvea. Attrac-

tive wood cabinet, walnut veneer, or
plastlc cabinet as illustrated. Size 12x 63
X5in. deep. CAN BE BUILT FOR

Carr. and packing 2/6. £7.1 9.6
PARCEL No. 2

Coutains everything to build a T.R.F.

3-vaive set for 200/260 A.C.mains, medium

and long wave. Uses 6K7G, 6J7, 6V6 and

metal rectlfiers.  Neat pla.stlc eabinet,

walnut or ivory finish, or wood cabinet.

Bize 12 x 6} X 5}in. deep £5 -loo

5in. | 6kin. | 8in. | 10in. | 12in. CAN BE BUILT FOR
16/6 | 1776|257 | 3206 | 2906 | pugpmyonniase ind packing 3.
o STRUCTION BOOK for either above
6}in. with transformer 21/~ sets 1/~ post free.
7 x 4in, Elliptical .......... 19,6 | CABINETS.ONLY » Plastic or wood, 17/6.
10 X 6in. Elliptical ... .. 32/6 All components available separately,
GOODMANS I2in. FILAMENT TRANSFORMERS
All 200-250 v. 50 c.p.s. primary
AUDIOM 50 finest quahty, fully guarameed’
P.M. SPEAKERS 6.3 v. 1.5 amp, 5/11
B 6.3 v, 3 amp. 5 9/6
10 watts. Limited number 6.3 v. 1 amp. 4/6
Listed at £6/15/-. 0-30 v. 2 amp. tapped voltages 19/6

only
z LASKY'S PRICE
Post free

97/6

WHARFEDALE
3-SPEAKER SYSTEM

8FB/3. Conslsts of 3 low resonance
gspeakers and epecial crossover unit
fitted in a handsome resonance-free cab-
inet, séze 34in. x0311n. X 12in. Freq.
range 30 ¢/s. to 20,000 c/s

New Price, complete, £39-10-0
Free demonstrations at Tottenham Ct. Rd.

LORENZ 3-SPEAKER

R1155 RECEIVERS

Few only left. Let us have your enquiry.
Prices from £7/19/

H.P. TERMS
AVAILABLE
on certain goods.
Write stating your
requirements.

FAMOUS AMPLIFIERS
BUILT ON T.C.C.

PRINTED CIRCUITS
1'IYX.ULLAR(? 510, ready for use.
rice according to trans-
formers used, from 15 gns'
COMPLETE KIT and printed
circuit, from 12 gns.
19$RAM 312, ready for use.
rice according to trans-
formers used, from 18 gns.
COMPLETE KIT and printed
circuit, from 15 gns.
Book of the Mullard 510, 3/6.
Book of the Osram 912, 4/-.

6-VALVE RADIOGRAM
CHASSIS COMPLETE
WITH VALVES

Famous Manufacturer’s Surplus, 3-wave
Buperhet. 13-50 m., 200-560 m., 1,000-
2,000 m. Brand new Muliard valves:
ECH42, EF41, L63, EB4l, 6V6, g.t.
EZ40 and finest quality components.
Overall size 13f x 6in., beight 123in.

Carr. nngﬂlslig.cg‘/%p}a?:ra. £1 0'1 9'6

METER BARGAIN
2}in. moving coil. Brand new micro-
ammeters F.8.D, 0-750 micro-amps., 15
ohs resistance. 'l 5 /_
Post extra.

SPEAKER COVERINGS. Large stocks of
Tygan and ** Somweave " Speaker Cover-
ings. Any size piece cut. Send for samples
and prices.

TEST PRODS. Red and black, fused
and retractable. Complete with 2 /l-l'l
fuses.

TRUVOX *“SENIOR "’

New and unused

down to 17 cp.s.
LASKY’S PRICE 59/6.

SPEAKER
DRIVING UNIT (pressure type)

in maker’s cartons.
Power handling capacity 15 watts peak.
With a 12ft. cinema horn will reproduce
Listed at £7/15/-,
Carr. 5/-.

11/6 /-
Also_full stocks of B.V.A. Valves and C.R.
Tubes at the new lower list prices.

135

LASKY’S FOR

VALVES
20,000 IN STOCK

Here are a few examples of brand
new surplus and imported valves.

Eml 7/6 EV41 10/8 BY5l 12/
7/6 EFS0 10/8 EC84 11/
EABC‘!O 10/~ EF85 10/6 EY86 14/
F42 10/~ EF88 12/8 EZ40
Encu 10/~ EF9l 9/8 EZ80
ECC85 10/~ 6K8  10/6 PCF82 12/
ECC84 15/~ 6V6 9/6 PCC34 12/
FCC83 9/~ 6K7 5/ L81
ECC82 9/- 6Q7 10/6 PL82 10/
ECC81 @/~ 6R7 6/6 PL83
12AT7 8/ bZ4 11/~ PYS0 10/
12AU7 8/ DAF96 10/~ 6AT6 7
12AX7 9/¢ DL98 10/~ 6AT7
ECF32 15/~ DK% 1o/- 185 7!
ECH42 11/8 DFros 384 2
ECHB81 11/8 Set 01432/6 1T4 716
ECLS0 DM70 IRS  77/6

WRITE FOR COMPLETE LIST

Line
Scanning CoJ.ls.

SYSTEM

A hlghly efficient system specially de-
signed to give the widest angle of sound
distribution and unsurpassed {requency
regponse. Comprises one 12in. Unit and

et ntta £14.19.6

HI-Fi ELECTROSTATIC
SPEAKERS (*“ TWEETERS ")
Easy to fit to any radio, TV receiver
or amplifier. Full data and circuit diagram
supplied.
L8H75. For outputs up to 6 watts, 8/~
LSHG518. For outputs of 10-12 watts,

LSH100. For outputs up to 20 watts,
14/-.

LPHE5. MOVING COIL TWEETER. imp.
5.6 ohma, freq. range 2,000-2,200, 50 cfs.
For outputs upto wnt'.s 24n. diameter,

free. 39/6.

BRAND NEW AND PERFECT 16” METAL CONE C.R.T.

aﬁ’ord.
‘ seconds ™’

and supplied in original cartons.

AT ENORMOUS SAVING

Convert _to big picture television at a price you can
Note especially that these are not
but perfect tubes without fault,

Brief speci-

;\\\ fication: 6.3 v. heater, ion trap, 14 Kv. E.H.T.,

wide angle 70 deg., standard 38 mm. neck
duodecal base, magnetic focus and deflection.
& mum length 174in. Gives large 11 X 14§in. black and white
picture,. GUARANTEED BY US FOR 3 MONTHS.

Maxi:

Full data, connections and suggested time bases supplied with

every tube.

LISTED AT £23.9.10 LASKY’S PRICE £8.9.6

Carr, and Insur. 22/6 extra.
Masks, Anti-Corona, Bases and Ion Traps available.

MAKERS" SURPLUS TV
COMPONENT BARGAINS

WIDE ANGLE 38 mm.
E.BH.T. {rans.,, ferrox-cubc
core, 9-16KV. . .............. ...,
low imp. lne and

25/~
frame . et 2B
Ferrox-cube cored 8canning Coils
and Line Ontput Trans., 10-15
kV.,, E¥51 winding. Line Trans.
incorporates width and linearity
control. Comiplete with circuit
diagram the pair................
Frame Output Transformer........ 818

Scanning Coils low imp. line and

frame
Frame or line blocking osc. trans-

former
Focus Magneta Ferrox-dure
P.M. Focus Magnets, Iron Cored.
Duaomag Focalisers
300 m/a. Smoothing Chokea
Electromagnetic focus coil with

combined scan coils..............

STANDARD 385 mm.
Line Output Traosformers 8.9 kV.
winding.

E.BT. and 63 v

Ferrox-cube .................... 19/6
Bunning coils. Low imp. line and
........................ 12/6
Duta bv Igrande................ 14/6
Frame or llne blockmg oscillator
transformer ......... .. ... .00 4/8
Frame output tranaformer. .. 718
Focus Magnets:
Without Vernfer......... 2 12/8
With Vernfer ............. 1716
Focus Coils, Electro-magnetic...... 12/8
200 mfa. Smoothing Chokes........ 10/8

MAINS TRANSFORMERS

All 200-250 v. 560 ec.p.s. finest

quality, fully guaranteed.

MBA/3. 350-0-350 v. 80 mA., 6.3 v. 4 a,,

5 v. 2 a. Both filaments tapped at 4 volts.
19/8

MBA/7. 250-0-250 v.80 mA., 6.3 v. 3a.

primary,

5 v. 2 a. Both flaments tapped at 4 volts.
19/8
AT/3. Auto trans.  0-10-120, 200-230-

240 v. 100 walts, 19/6.

MT/340. Tapped input 200/250 v. 300-0-

300, 100 mA., 5 v. 3 amp., 6.3 v. 1.5 amp.
18/8.

MT1341 Tapped input 250-0-250, 120 mA.,

6.3 v. 5 amps., fuly shmnded 27/8.

ASKYS

RADIO

LASKY'’S

ROAD, W.1.

MUSeum 2605,

(HARROW RD.)

42 TOTTENHAM COURT

Nearest Station Goodge Stree:

LTD.

370 HARROW ROAD,
PADDINGTON, W.9.

(Opposite Paddmgton Hospxtal)
LAD 4075 and CUN 1

L MAIL ORDERS TO HARROW ROAD PLEASE

Open all day
Saturday. Early
closing Thursday
(both addresses)
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TERY CHARGlNG EQUIPMENT All for A.C. MAINS 200-250v., 50 c/s.
R s C BAT Guaranteed 12 months
ASSEMBLED  ASSEMBLED CHARGE!;/% gATTERY CfH%ARGER’l!qTS Assembled 6 v.
CHARGER 6v.lamp. ..... onsisting o ains rans-
6 v. or 12 v. 6v.or12v.1amp. .. 2549 i{:rmeﬁr F. Wll Bridge, dMeta} or 12 v.4 amps.
2 amps, 6v.2amps........... 29/9 ectifier, well ventilated stee .
Fitted Ammeter 6v.or 12 v.2 amps... 38/9 | case, Fuses, Fuse-holders, ‘ falg:glgxz’]?;;r g:ﬁ
and selector 6 v.or 12 v. 4 amps. 59/9 | Grommets, panels and circuit. ector. Also selector
plug for 6 v. or Above ready for use. Carr. 2/9. | Carr. 2/6 extra. plug for 6 v, or 12
12 v. Louvred HEAVY DUTY KIT 6v.ori2v.lamp., .. 22/9 v. charging. Double
metal case, fin- 12 v. 30 amp. Suitable for |6 v.2 amps........... 25/9 fused. - Well ven-
ished attractive garage or firm with a number | 6 v. or 12 v. 2 amps. 31/6 GIaredl sicel] case
hammer blue. of vehicles. Mains input | 6 v. or 12 v. 4 amps. 53/9 Sih blue Bammer
Ready for use 200/250 v. 50 C/s. Outputs 12v. | BATTERY CHARGER KIT finish.
with mains 15 amp. twice. Consists of | Consisting of F.W. Bridge Ready for -
and output | Mains Trans. 2 Metal Rec- | Rectifier 6/12 v. 5 a. Mains aee Wil Prainsland
leads, Double tuﬁers 2 Meters. 4 Fuses. 4 | Trans., 0-9-15 v. 6 a. output, St to it [eads! [Carr!
Fused. 47 9 | Terminals. 2 Rheostats and | and ammeter. Only /9. 3 /91’
Only / _arr. 3/6. circuit. Only 9 gns. Carr. 15/-. ' Post 3/-. .
EX GOVT. MAINS TRANSFORMERS EX GOVT. SMOOTHING CHOKES
SEI.ENIUM RECTIFIERS All 230 v. 50 ¢/s. input 250 mA., 5 H., 50 ohms. ............ 12/9
L.T. T ‘o/l2v. 6a .. 120-0-120 v. 40 mA. .. ............ .- 5/9 {250 mA,,3 H.,50 ohms. ............ 8/9
2/6 v. ; Thw. 19 gl2v.10a 25/9 250-0-250 v. 60 mA., 6.3 v. 3 a,, 6.3 v. 1 150 mA., 10 H., 50 ohms. ............ 10/11
6/12v. +ahw.  2/9 H.T.Type a. Potted 4}-34-3im................. 11/9 (100 mA., 10 H., 100 ohms, Parmeko ..  6/9
F.W. Bridge Types 120v.40mA.  3/9 460 v. 200 mA., 6.3 v. 5 a. 100 mA.,, 5 H., 100 ohms., Tropicalised ~ 3/11
6/12v.1a. .. 411 250v.50mA.  5/9| HEAVY DUTY OIL FILLED MAINS |50 mA. 50 H.] 1,000 ohms. 6/
grvit o am musat B PSR RS L et il 5
v.3a With input
6/12v. 4 a. 14/9 300 v. 250 mA. 12/ 11 gf" ;)glezsge\]fh 50 c(:’li: Zo,uol]:(c;&n & 12 v 80-100 | | EX-GOVT. CASE. Well ventilated, black

CO-AXIAL CABLE. 75 ohms. tin,, 8d. yard
Twin screened feeder, 11d. yard,
3 CORE FLEX. Henleys circular rubber
14/36. Each lead colour coded. 1/6 yd.
DIAL BULBS, M.ES,, 8 v. 0.2 a, 6/9 doz.
6.5 v. 0.3 a., 6/9 doz. 2.5 v. 0.3'a. 3/9 doz.
ELECTROLYTICS (current production).

OT Ex Govt.

Tubular Types 1 ?d 350 l/ll
mid. V.
8 mfd. 450 v. .. 1/9 16uF 450 v. .. 2/9
8mfd. 500v. .. 2/6  jemfd.500v. 3/9
16uF 350 7. 23 32;;Ff350 v. . 2‘/‘7;
16.F 450 v. 2/9 32 mfd. 450 v.
16uE 500 v 3o 100 mfd. 450 v. 4/9
: /7 88uF 450v... 2/9
8-16uF 500 v. 4/11  gyB phaoye - 5y
25uF 25 v, 1/3  16-16uF 450 v. 3/11
50pF 12v. .. .. 1/3  32-32.F 350v. 4/9
50mfd. 25 v... 1/9 32-32uF450v. 5/9
50uF50v. .... 1/9  100-100 mfd. 350 v.s
100 mfd. 12v.  1/9
100 mfd, 25 v, 23 O412Omid. 350
3,000 mfd. 6 v. 3/9 1()0 200 mfd.
6,000 mfd. 6 v. 3/11 275 v. 611

Many others in stock.
VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.
EX GOVT. STEP UP/STEP DOWN
TRANSFORMERS. Double wound 80/100
watts. 10-0-100-200-220-240 v. to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, plus 2/9 post.
EX GOVT. METAL BLOCK PAPER

CONDENSERS
4 mfd. 500 v. .. 2/3 10 mfd. 500 v... 4/9
4 mfd. 1,000 v, 3/9  8-8 mfd. 500 v. 5/11

8 mfd. 500 V.. 4/6
4 mfd. 400 v. plus 2 mfd. 250 v. 1/11

EX GOVT. VALVES. VRI137, EA50, EB34,
11d.; SP61 2/3; VS110 1/11; 6]5 3/9; 6V6G,
5U4G 6/9; 3574, 6X4 5/9; EZ80, EF80 7/9.

EX GOVT. UNITS, type RDF1 in original
sealed cartons with 14 valves including 5Z4G,
etc., trans., L.F. choke, Rectifier, etc., etc. We
cannot enter into correspondence rcgardmo
these units which represent a really exceptional
bargain at 29/9. Carr. 7/6.

OIL FILLED BLOCK
CONDENSERS

Bryce 11-7 mfd, 500 v. New unused Govt.
surplus, only 5/9 each.

THE SKY FOUR T.R.F.RECEIVER

A design of a
3 valve 200-250
.C. Mains

L & M. wave
T.R.F. receiver
with  selenium
rectifier. For
inclusion in
cabinet illustra-
ted above or
walnut veneer-
SP61, 6F6G.

ed type.
and is specially designed for mmpixcny in wiring,

It employs valves 6K7,

Sensitivity and quality is well up to standard.
Point-to-Point wiring dragrams, instructions
and parts list, 1/9. ‘This receiver can be built
for a2 maximum of £4/19/6 including cabinet.
Available in brown or cream bakelite, or
veneered walnut.

amps. Only £6/19/6, carr. 7/6.
MANUFACTURERS SURPLUS
TRANSFORMERS
Fully shrouded upright. Primary 200-240-
250 v. Sec. 425-0-425 v. 150 mA. 6.3 v.
3 a,5v. 3 a, 33/9. Drop through type

250-0- 250 v. 70 mA. 6.3 v. 3 a,, 11/9. Post-
age on either type 2/9.

crackle finished, undrilled cover. Size 14—
10—8ins. high IDEAL FOR BATTERY
CHARGER OR INSTRUMENT CASE.
COVER COULD BE USED FOR AMPLI-
FIER. Only 9/9, plus 2/9 post.
SPECIAL OFFERS. Small 2 gangs .0005
> 4/9.  Electrolytics 32-32-32 mfd.
250 v. 2% x 1iins., 2/9 each or in lots of six,
2/3 each.

R.S.C. BATTERY TO MAINS CONVERSION UNITS

Type BM1. An all dry pat-
tery eliminator. Size 5} X
4} % 2in. approx. Completely
replaces batteries supplying
1.4 v. and 90 v. where A.C.
majns  200-250 v. 50 cfs. is
avilable.  Suitable for all
battery portable receivers
requiring 1.4 v. and 90 v.
This includes latest low
consumption types. Complete
kit with diagrams, 39/9. or

Type BM2. Size 8 x 5% X
23in. Supplies 120 v., 90 v.,
and 60 v., 40 mA. and 2 v.
0.4 a. to 1 amp. fully smoothed
THEREBY COMPLETELY RE-
PLAGING BOTH H.T. BAT-
TERIES AND L.T.2v.AGCUMU -
LATORS when connected to
A.C. mains supply 200-250 v.
50 c¢fs. SUITABLE FOR
ALL BATTERY RECEIV-
ERS normally using 2 v.

ready for use, 46/9. accumulator.  Complete kit

with diagrams and instructions
49/9 or ready for use 59/6.

MINIATURE MOTORS. 24/28 v. D.C. or A.C. Size only

2}.x liins. Spindle 14ins. long, 1in. diam. Made by Hoover
Ltd Canada. Price only 9 T.V. CABINETS. For 15
VIBRATORS. Oak 2v. 7 pm synchronous, 7/9. 16 or 17in. tube. Table
M.E. SPEAKERS. 2—3 ohms R.A. 8in. Field 600 ohms, 11/9 ’g‘a‘!’feg / 6“mh doors, 79/6
FULLY GUARANTEED. INTERLEAVED AND IMPREGNATED
MAINS TRANSFORMERS FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 cfs. Primaries 200-250 v. 50 ¢/s.

FULLY SHROUDED UPRIGHT MOUNTING gg v. 2l 5a ;;9 0- i—4-5 6.3 v. g
250-0-250 v. 60 mA., 6.3v. 2a,5v.2a, v.2a. . 6  4a. ...... 6/9

Miduet type, 24-3-3in,. . .. . . e 17/6 |0-4-63 v. 2. 7/9 63v.6a. .... 17/6
350-0-350 v. 70 mA., 6,3v.2a,5v.2a. 19/9|63v.3a. ..., 8/11 12 v. 3 a. or
250-0-250 v, 100 mA., 6.3v.-4 v. 4 a., C.t., o 12v.1a. 719 24 v. 1.5 a. 17/6

0-4-5v.3a. ... ...

250-0-250 v. 100 mA., 6.3v. 4a.,5v. 3a. 23/9 | CHARGER TRANSFORMERS .
250-0-250 v. 100 mA., 6.3 v. 62,5 v.3 a,, All with 200-230-250 v. 50 c/s. Primaries:

for R1355 conversion.............. 31/- [ 0-9-15 v. 1} a, 11/9; 0-9-15 v. 3 a, 16/9;
300-0-300 v. 100 mA., 6.3v. 4 a.,5v.3a, 23/9 | 0-3.5-9-17 v. 3 a, 17/95 0-9-15 v. 5 a., 19/9;
300-0-300 v. 100 mA., 6.3 v. 4 v. 4a. C.L, 0-9-15 v. 6 a., 23/9.

0-4-5V.38 ..ot 26/9 E
350-0-350 v. 100 mA., 6.3v.4a,5v.3a 23/9 | ELIMINATOR TRANSFORMERS
300-0-300v. 130 mA., 6.3v. 4a,,c.1.,6.3v. Primaries 200-250 v. 50 c/s.

1 a., suitable for Mullard 510 Amphﬁer 33/9 120 v. 40 mA.,5-0-5v. la. .......... 14/9
3500350V IOOmA 6.3v-4v.,4a.,ct., 2600 90 v. 15 mA., 6-0-6 v., 250 mA. ...... 9/11

0-4-5v.3a. ...... i
350.0-350 v. 150 mA.» 6,3 v. 44 5v. 3a. 33/9 | QUTPUT TRANSFORMERS s4 i
3500350v150mA 6.3v.2a,63v. ; 'y Pentode 66:1 for 354, etc. 3/

NS NoLa D 33/9 gmag P‘einrl)ode ‘51,00;)%0((;)0352 oo 3?9

tandard Pentode, 5, to 9

422 0"3’25 4"3203 ml; v6 3 Va 4a stiltabtle Standard Pentode, 8,000Q to 32 .. .. 4/9
450-0-450 v. 250 mA 6'3 ! 6’3 6.3 v. Multi-ratio 40 mA. 30:1, 45:1, 60:1,

6a.5 v 3a D 6976 90:1,Class BPush-Pull ........ .... 5/6

2 800002 88800005000003000 /6 | Push-Pull 8 Watts 6V6 to 5 ohms. . 8/9

Williamson Amplifier, etc........... 49/9 | Push-Pull 10-12 Watts 6V6 to 30 or 15Q 15/9

TOP SHROUDED DROP-THROUGH TYPE Push-Pull 10-12 Watts to match 6V6 to
260-0-260 v. 70 mA., 6.3 v.2a,5v. 2a. 16/9 3-5-8or15Q) .......... ..o ..., 16/9
350-0-350 v. 80 mA., 6.3 v.2a.,5v.2a 18/9 | Push-Pull 15-18 Watts, sectionally wound,
250-0-250 v. 100 mA.,6.3v. 4a.,5v.3a 22/9 616, KT66, etc.,to3 or 15 ohms, .... 21/9
300-0-300 v. 100 mA 63 v.-4v. 4a, Push-Pull 20 Watt high-quality section-

c.t., 0-4-5 v. ally wound, 6L.6, KT66, etc., to 3 or 15Q 47/9
35g 0 350 v. 100 mA 6.3v.4a Williamson type exact tospec. ........ 85/-
350- 0 350 v. 100 mA.;, 6.3 v.-4 v. 4 a. SMOOTHING CHOKES

Ct,0-4-5v.3a .................. 23/9 | 250 mA., 5 H., 100 ohms. ..... P 11/9
350-0-350 v. 150 mA.,63v.4a,5v.3a. 29/9 | 150 mA., 7-10 H,, 250 ohms. ........ 11/9
E.H. T. TRANSFORMERS, 2,500 v. 100 mA 10 H.,, 200 ochms. .. ......, 8/9

5 mA., 2-0-2v. 1.1 a,, 202v 1.1a, | 80 mA lOH.,3500hms ............ 5/6

for VCR97 VCR517 36/6 | 60 mA., 10 H., 400 ohms. ............
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R.S.C. A6 ULTRA LINEAR

NEW 1956 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SIX
VALVES. Tone Control Pre-amp stages arc
incorporated. Sensitivity is extremely high.
Only 30 millivolts minimum input is required
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both “lift> and ‘‘cut” with ample tone
correction for long playing records. AN
OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with
easy-to-follow wiring diagram549 GNS.

Only carr.10/-.
Or Factory built with 12 months’ guarantee,
50/~ extra. TERMS ON ASSEMBLED
UNITS with extra input. DEPOSIT
28/9 and 9 monthly payments of 28/9. If
required an extra input with associated vol.

control can be provided so that two separate inputs such as
and gram., etc. etc., can be simultaneously applied for mixing purposes.
Extra cost of this 13/-. Cover as illustrated 17/6 extra.

“ mike ¥

EXPORT ENQUIRIES INVITED

30 WATT AMPLIFIER

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 17 D.B. in
main_loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. = Frequency response - 3 D.B,
30-20,000 c/cs., 12 D.B. ““lift > at 50 c/cs.,
12 D.B. ““lift” at 12,000 c/cs., Hum and
noise 70 D.B. down. Good quality reliable
components used. Chassis finish blue
crackle. Overall size 12 X 9 X 9in. approx.
Power consumption 150 watts. For A.C.
mains 200-230-250 v. 50 c¢/cs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS, or OUT-
SIDE FUNCTIONS. IDEAL FOR USE
WITH MUSICAL INSTRUMENTS SUCH |-
AS STRING BASS, ELECTRONIC
ORGAN, GUITAR, etc. FOR DANCE

BANDS, GARRISON THEATRES, etc., etc.
We can supply Microphones, Speakers, Rotary Converters, etc., at
keen cash prices or on terms with amplifiers,

1 1 Ready for use
GNS.Carr, 7/6.

heads is assured.

R.5.C. TAl HIGH QUALITY TAPE DECK AMPLIFIER
FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND
ERASE HEADS. Such as Lane, Truvox, ete., or matched to low impedance
erase heads as fitted latest COLLARO TAPE TRANSCRIPTOR. Chassis
size 12-7-3in. Overall size 12-7-8}in. For 230-250 v. 50 cfcs. A.C. mains.
Output for standard 2-3 ohm speaker. Only 15 millivolts input required for
full recording. Only 2 millivolts minimum input required from recording head.
Magic Eye recording level indicator. Provision for feeding P.A. amplifier.
Can be used as gram, amplifier with wput of 0.75 v. R.M.8. Negative feed-
back equalisation.

Linear frequency responso+ 3 D.B. 50-11,000 c/cs.

Facilities for recordings at 15in., 7iin. or 33in.
per second. Automatic equalisation at the turn
of a knob. When switching from record to
playback position automatic demagnetisation of
PERFORMANCE IS COMPARABLE WITH UNITS

AT OVER TWICE THE COST. LEAFLET 6d.

H.M.V. LONG PLAYING RECORD TURNTABLE COM-
PLETE WITH CRYSTAL PICK-UP (SAPPHIRE STYLUS). |

8peed 334 r.p.m. BRAND
£3/19/8 (approx. half price).
A.C. Mains).

NEW. CARTONED.

R8.C. 4-5 WATT_ HIGH GAIN AMPLIFIER
TYPE A5

A hlghly sensitive 4-
valve quality amplifier
for the home, small
club, etc. Only 50 milli-
volts input is required
for full output so that it
is suitable for use with
the latest high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. Beparate Bass
and Treble controls are
provided. These give
full Jong playing record equalisation. Hum level i8 negli-
gible being 71 D.B. down, 15 D.B. of negative feedback i8
used. H.T. of 300 v. 26 mA. and L.T. of §.3 v. 1.5 a. is
available for the supply of a Radio Feeder Unit or Tape
Deck pre-amplifier. For A.C. mains input of 200-230-250 v.,
50 cfs. Output for 2-3 ohm speaker. Chaassis is not alive.
Kit is complete in every detail and includes fully punched
chassis (with baseplate) with the blue hammer finish, and
point-point wiring diagrams and instructions. Exceptional
value at only £4/15/-, or assembled ready for use 25/-
extra, plus 3/6 carriage.

R.8.C. A7 3-4 WATT QUALITY AMPLIFIER
A highly ive 4-valve i using neg; feedback
and having an llent frequency P)
and Tone Control stages are incorporated with separate
Bass and Treble controls giving full tone compensation for
Long Playing records. Buitable for any kind of pick-up
including latest high fidelity types. H.T. of 250 v. 20 mA.
and L.T. 6.3 v. 1 a. available for supply of Radio Feeder
Unit, etc. ONLY 40 millivolis input required for fuli
output. Fully isolated chassis with bascplate. For A.C.
mains 200-260 v. 50 cycles. Output for 2-3 ohm speaker.
Complete kit of parts with point-to-point wiring diagrams
and instructions. Only £3/15/-, carr. 3/6 or factory built
22/6 extra.
P.M. Speakers recommended for use with A7,
A5 or L45 amplifiers.
Plessey 12in. 3 ohm, 29/11. 6}in. Celestion and Goodmans
with hlgh flux density magnet 19/9.

P.M, SPEAKERS. 2-3 ohm. 5in. Goodmans, 17/9, 7 x 4in.
Elliptical, 19/6, 6}in. Goodmans wafer type 16/9. 8in.
Rola, 19/9. 10in. R.A., 26/9. 12in. Plessey 15 ohms,
10 watts, 3 gns.

GARRARD 3-SPEED AUTOMATIC RECORD
CHANGERS.

Care B thon 300250y, | Latest Model Mixer Type RC110. Fitted high

fidelity turnover crystal pick-up head with dual
point sapphire stylus. Baseboard size 14x12}in.,
height above, 4in. Below, 24in. For 200-250 v. A.C.
mams. Limited numper. Brand new cartoned.
Only £8/17/6, plus 3/6 carriage.

LINEAR L45 MINIATURE 4/5 W. QUALITY AMPLIFIER.
Suitable for use with Garrard, B.8.R. or any other record
playing unit, and most microphones. Total negative feed-
back 12 db. Separate Bass and Treble Controls. For
convenlence ‘when mounted in cabinet, mains switch is
incorporated in control. For A.C. mains input of 200-250 v.
60 c.p.s. Output for 2/3 ohm speaker. Three miniature
Muillard valves used. 8ize of unit only 6 x5 x53}in. high.
Chassis is fully isoluted from mains. Guaranteed 12 months.
Only £5/19/86.

MICROPHONES. High fidelity crystal types. Acos 33-1
hand or desk type, 50/-. Piezzo with heavy floor base and
telescopic stem, £6/19/6.

ROTARY CONVERTERS. 200 watts. Input 12 v. D.C.
Output 230 v. 50 ¢/es. A.C. Only 7 gns. Carr. 7/6.

|PLESSEY DUAL CONCENTRIC

12 in. P.M. SPEAKERS

(15 ohms), consisting
of a high quality 12in.
speaker, of orthodox
design supporting a
small elliptical spea-
ker ready wired with
choke and condensers
to act as tweeter.
This high fidelity unit
is highly recommen-
ded for use with our

A8 or any similar
amplifier. Rating is
10 watts. Price only
£5/17;6.

(LEEDS) LT

32 THE

Open to Callers: 9 am. to 5.30 p.m.

CALLS.

Terms: CW.O, or C.O.D. No C.O.D. under £I
£2, 2/9 extra under £5 unless carriage charge stated.
Saturday until | p.m.

2.

Postage /9 extra on all orders under
Full Price List 6d. Trade List 5d.

— LEEDS,

R.S.C. ULTRA LINEAR
122WATT AMPLIFIER

NEW 1956 MODEL A8 HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH “ BULLT-IN' TONE
CONTROL, PRE-AMP. STAGES

High scnsitivity. Includes 5 valves (807 outputs), High
Quality sectionally wound output transiormer, specially de-
signed for Ultra Linear operation, and reliable small con-
densers of current manufacture. INDIVIDUAL CONTROLS
FOR BASS AND TREBLE “ Lift ”” and * Cut *' Frequency
response = 3 db. 30-30,000 c/es. 8ix negative feedback loops.
Hum level 71 db. down. ONLY 70 millivolts INPUT
required for FULL OUTPUT. Suitable for use with all
makes and types of pick-ups and practically all microphones
Comparable with the very best designs. For STANDARD
or LONG PLAYING RECORDS. For MUSICAL INSTRU-
MENTS such as STRING BASS, GUITARS, etc. QUTPUT
SOCKET with piug provides 300 v. 20 mA. and 8.3 v. 1.5 a.
For supply of a RADIO FEEDER UNIT. 8ize approx.
12-9-7in. For A.C. mains 200-230-250 v. 50 c/cs. Output
for 8 and 15 ohm speakers. Kit is complete to last nut.
Chassis {8 fully punched. Full instructions and point-to-
point wiring diagrams suppiied.

Unapproachable vatue at £ 7 [15 [= or tactory buit,
45/- extra. Carriage 10/-. If required louvred metal cover
with 2 carrying handles can be supplied for 17/6. Where
an extra input socket with associated volume control is
required for mixing purposes this can be provided for 13/-
extra. TERMS OF ASSEMBLED UNITS with extra input
as mentioned above, DEPOSIT 25/6 and nine monthly
payments of 23/4.

LINEAR * DIATONIC * 10-WATT HIGH FIDELITY
AMPLIFIER. Incorporating pre-amp. For A.C. Mains
input 200-230-250 v. 50 e¢.p.s. A compact attractively
finished unit with two separately controlled inputs, and
outputs for 3 and 15 ohm speakers. Separate Bass and
Treble controls. Five latest type minlature Mullard valves.
Only 12 Gos. Carr. paid. Send S.A.E. for leaflet.

'W.B. *“ STENTORIAN *°> HIGH FIDELITY P.M, SPEAKERS.
HF1012, 10 watts, 15 ohm {or 3 ohm) speech coil. Where a
really good quality speaker at a low price is required, we
highly rccommend this unit with an amazing performance,
£4,10/9. Please state whether 3 ohm o 15 ohm required,

SUPERHET RADIO FEEDER UNIT

Degign of 4 high quality Radio Tuner Unit (specially suitable
for use with any of our Amplifiers). A Triode Heptode
F/changer is used. Pentode I.F., and double Diode Becond
Detector. Delayed A.V.C. Ae./Grid F/C Coupling is by
bottom end Condenser Coupling giving freedom from
alignment troubles when Ae. of varying lengths and capacity
arc used. Both Frequency Changers and L.F. valves are
A.V.C. controlled from the very low distortion Double
Diodes so arranged that very high Percentage modulation
of the Transmitter can be handled without distortion. The
Feed for the delayed A.V.C. is arranged so that A.V.C.
distortion Is avoided. The W. Ch. 8w. Incorporates Gram.
position. Oontrols are Tuning, W., Ch., and Vol. Output
will load most Araplifiers requiring 500 M.V. input depending
on Ae. location. Only 250 v. 15 mA. H.T., and L.7. of
6.3 v. 1 amp. required from amplifier. Size of unit approx.
9-6-7in. high. Send 8.A.E. for illustrated leaflet. Total
bullding cost i5 £4/15/-. Point-to-point wirlng disgrams
and instructions, 2/6.
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There is always a fine selection of equipment a

BEACON RECEIVER BC1206A

Covering 200—400 kecfs. Valve line up:
6K7 RF; 6SA7 frequency changer; 65K7
1.F. amplifier; 6SQ7 det; 28D7 O/P.

This was designed to run on 24/28V d.c.
HT/LT. Excellent basis for car radio; size
6in, x 5in. x 4in. Good working order.
£3/5/- each, plus 5/~ carr.

APQ.2. RADAR/JAMMING UNIT

Freq. 450-710 Mc/s. Containing 931a Photo Multiplier Cell complete
with resistance network and light proof box. Wide band amplifier
2 6AC7, 1 6AG7, 2 388a. This unit is similar to the A.P.Q9 Jamming
Unit. Brand new £5 plus 10/- carriage.

AN/APN.1 TRANSDUGER

This Unit consist of Magnet, and Coil which
is attached to an aluminium diaphragm sus-
pended freely and perforated to prevent air
damping. Mounted on a Ceramic cover
which sits over the diaphragm is a form of
2-Gang capacitor which has a swing from
10-50 pF.

The above unit is used as part of Wobbulator
described on page 252 of the June ‘ Wireless
World.” PRICE 7/6 p.p.

DESYNN TYPE Antenna or Beam position indication
This comprises a Transmitter unit and Indicator which will operate on

12 or 24 volts D.C. and will indicate with instantaneous and smooth
pointer movement. The Transmitter is a specially designed potentio-
meter and will operate the Receiver on a simple three-wire system and
the receiver in this instance is calibrated in Gallons but dial could be
easily altered to indicate a 360 Deg. sweep. Transmitter and Receiver
with full instructions. Price 12/6 post paid.

: TRANSMITTER Type T1131-L :

O Frequency 100 to 156 Mc/s. Output 50 W. Crystal con- O

o trolled. 200-240 v., 50 c.p.s. Power supply. Housed O
in 6ft. standard on 19in. rack. In new condition complete

~ with valves. L]

] Send for full details °

© 0000000000000 06 00060000 00

MINIATURE I.F. STRIPS

)
Size 103 x 2} x 3in. Frequency [ - =
9.72 c/s. 2 EF92s and 1
EF.91 LF, amps. EB.91. DET/ . L
AGC. EF.91 AGC, Amp. and b e il
EF91 Limiter. Circuit  sup- gl —
plied. :

Price 8/= less valves.
Post paid.

WAVEMETER TYPE W.1310

Coverage 155 to 230 Mc/s. continuous, complete with Test Prod.
Input 230 v, 50 cycles. New condition, £3/10;-, plus 7/6 carr.

STUD SWITCHES

20 segment 5/16in. studs, base 5in. square with handle and housing.
New and boxed, 5/~ each, plus 1/6 p.p.

SPECIAL OFFER—MALLORY VIBRATOR PACKS
g/zolt, 150 volt 40 mA. Brand new and bosxed, size 5} x 5} x 3in.
p.p.

ALTITUDE SWITCHES

(U.S. manufacture) containing a one pole 11-way 2 bank switch (Yaxley
type) and 14 2.5 K ohms 1 watt resistors 10% contained in metal box
3in. dia. by 5in. long by 1iin. skirted pointer knob. Brand new and
boxed 4/- p.p.

3 cm. TEST SET
TYPE 263

Containing transmission
type w/meter complete
with detector unit 9280-
9480 Mc/s, attenuator
unit, 2 coaxial to wave-
guide feeders, imped-

ance matching unit,
medium power dummy
load, standing wave

indicator with lock using
CV.263 indicator valve,
metered indicator unit,
various  connectors.
Suitable for testing
medium and low power
radar installations. Price
£20 carriage paid.

EDDYSTONE 358

COMMUNICATIONS RECEIVERS (B34)

Range 40 kefs to 31 Mc/s covered with 10 plug-in coils; only 4 ¢
available covering 1250~2100 kefs, 2100-4500 kcfs, 4500-9000 ki
9000-22000 kefs. Selectiviry: 2 kcfs at 2.5 db down; 5 kcfs at 35
down; 150 c/s. at 4 db down. Supply required: 6V 1.4 A; 175/20
65 mA. CIRCUIT: variable mu pentode H.F. Amplifier, Triode-Hex
frequency changer, two 1.F. Amplifiers (450 kc/s), A.V.C./Detector//
Amplifier, output stage, B.F.Q. Valve check Meter.

£8/10/— with power supply. Plus £1 packing and carriage.

PGWER UNIT Type 173

24 volt D.C. input, 120 v,
60 mA. output. Containing
Vibrator Transformer, 12 volt
Vibrator, two 120 volt Sele-
nium Rectifiers. Chokes and
Condensers. Size 103in. x 6in.
x 3in. Prce 12/6 post paid.

THE PERFECT BEAM ROTATOR

Cowl Gill Motors. These motors_have a 4 stage (600 to 1) reduct
gear. Tapped field. Size 12in. x 31in., drive end iin. splined. Pr
25/- each p.p.

POST OFFICE COUNTERS
500 ohm, 4 figure no reset; size 5 x 14 x lin. 5/- each, p.p.

2in. MAGSLIPS

50 v. 50 cycle transmitter and receiver units. Accurate to 1/10th
Guaranteed good working order, 35/~ a pair, plus 3/- p.p.

R.F. UNITS

R.F. 24 20~30 Mc/s. Switched Tuning.

Valved ,.......ovvvvvnnnn 9/6 each
R.F.25 40-50 Mcfs. Switched Tuning.
Valved . ................. 9/6 each
R.F.26 50-65 Mc/fs. Variable Tuning.
Valved. Damaged dials 20/~ each
Perfectdials ............ 25/~ each

Packing and postage 3/- each type.

COMMUNICATION RECEIVER C€G.46116

(General Electric U.S.A.) Highly sensitive receiver 1500 to 9000 |
(200-232 metres) continuous coverage with overlaps in 4 chan
3 IF. stages, 2 R.F. stages and LF, break-through trap. B.F.O.
O/P. Valve line up: 5 12SK7s, 12K8, 12SR7, 12A6. Neon stat
antenna circuit,

Fully valved £8/10/-, plus 10/~ pack. and carr.

All these fine offers are on display at a

R ———.

-
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PROOPS cwrosimo. - The Walk-around Shop

BENDIX TRANSMITTERS TYPE TA.12B POST OFFICE BOX

Masuér oslcill}iuor tég; transgxitter.f Four-channel 40W. opere;(tit/m,
provide telephone or MCW in frequency ranges of 300-600 kc/s.

34.8 Mc/s,, 4—6:1 Mcfs., 4.37-7 Mc/s. Each of the 4 channels ha; (Sub standard) 10,000 ochms.
its own oscillator and uses a 12SK7. The IPA stage consists of an 807' Brand new condition.
while the PA is two 807s in parallel. Size 10}in. x 63in. x 154in. Price Price 50/= plus 5/- p.p

£3/15/~, plus 10/- carriage.
Inverter: 12 volt D.C. input, 3 phase

I.LF. AMPLIFIER UNIT
190 cycle output. (These inverters

460 kefs. with IT4. Brand new and boxed. Fu.lfy
screened in plug-in box. Size 2}in. x lin. x 4{in.

can be used successfully ‘as 12 v. D.C.
Motors for Models).

Price, with circuit, 10/~ each, plus 1/~ p.p.

Gyro Unit: operates on 3 phase output from Inverter. Peak speed
11,400 r.p.m. Caged. Precision made equipment.
These units are ideal for experimenting and demonstration purposes.
Size: Inverter 4in. x 3in. x 3in.; Gyro 4in. dia. inc. cage. Price, 12/6
per pair plus 3/~ p.p. h

BENDIX INVERTER

Type 12123-1-A. 24 volt D.C. input. 115 volt 3 phase 400 cycle
.5 amp. Size: 9in. long, 4in, dia., 6in. high including connector box.
and voltage regulator. Price £4 each, plus 5/- p.p.

H.S.30 MINIATURE HEADSETS
American). 15/~ post paid.

ALKATHENE RODS
12in. by 1liin. 4/6 plus 1/- p.p.

RI155 RECEIVERS
Air Tested, in good secondhand condition. Price £6/5/-, plus 10/-

packing and carriage. {

,\
NICKEL IRON CELLS A room -to - room o (\‘
1.2 volt, size 3}in. x 2%in. x lin., unfilled §/- each, plus 1/~ p.p.
telephone . . .
BLOCK CONDENSERS P . 2
gog:fgéigf)o v. W., 5/6 each, post paid. 4 mfd. 400 v. W., 4/~ each, Ideal for two-way conversation, ‘//\
hous_e-tq-garage or internal com-
HEATER ELEMENTS munication.

230 volt 500 watts. Size 104in. long, 1}in. wide, 5/16in. deep. This ® No batteries re- \\

unit is totally enclosed and could be termed a Black Heater. Flanges

turned up at either end drilled for %in. clearance makes easy fixing. quired .
Superb Element for heating green houses, the Home (preventing ® No soldering re-
freezing), etc. Price 5/~ each, post paid. quire d
® Just connect it up and

RECEIVER UNIT Ex 1143A ot me
10.72 Mc/s. 1.F.s. Frequency 100-120 . . )

/ =
Mc/s., suitable for conversion to 2 \ b g The se;ls consist of 2 high qualz%
metres and Wrotham. ‘) microphone[receivers (new an

Owing to. a large purchase we can

/) / 'd boxed) and 15 yards of twin wire.

offer these units fully valved, with ) =

circuit diagram at 25/~ each plus ) ) J COMPLETE FOR 8/6

3/~ post/packing. Valve line-up: \ plus 1/6 postage

(4) EF50, (1) EL32, (2) EF39,

(1) EBC33, (1) EA50.

BOOST GAUGES | ALTIMETERS

2in. dia.; suitable after minor adjustment as car induction manifold Kollsman sensitive Altimeters, 35,000 ft., in good working order.
meter. 2/6 p.p. c 25/~ ea., post paid.

Make a miniature POCKET RADIO

Incorporating high *“Q*»® THE COMPLETE KIT OF PARTS

s ] includes a Type OL10 Hearing Aid (with
technique using t!'xe New F.emte Crystal microphone) in perfect working
rod. Made possible. by simple or?er with miniature earphone and moulded
conversion of an ex-Govt. Hear-  ear insert attached; ferrite rod, germanium

ing Aid. Size: 3}in. x 2}in. x lin. %g&&cg‘:":sm"ms’ circuit diagram and

Technical Details. A Germanium  PRICE £2 6s. 0d. rost paid
Diode Detector circuit followed by ALL COMPONENTS SOLD
the existing 3 valve Amplifier, giving SEPARATELY

adequate amplification throughout ,’;’,;:{ig\*ga,‘{g‘;u}";h carpices. . [ENE8 0
the medium wave band. Ferrite Rod ........... . 50
. . . Conversion Components ... 4 0
This conversion can be carried out  Batteries 1.5 v L.T.(Type D 18) 8
30 v H.T. (Type B119) .. 4 3

in approximately 30 minutes.
NOTE: As the crystal microphone is not

SEE and HEAR this Miniature used in the Pocket Radio, it can, if SEll
¢ used as a general microphone and it does
POCKET RADIO demonstrated:  not require a matching transformer.

NOTE: Carriage prices quoted apply only to England and Wales. Head Office : Telephone: LANgham 0141

BROS. LTD. Mall order enquirles : Telephone: EUSton 8812
DEPT. ‘W, 52 TOTTENHAM COURT ROAD, LONDON, W.I

Shop-hours 9 2.m. to 6 p.m.—Thurs.: 9a.m. to | p.m. OPEN ALL DAY SATURDAY
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APRIL, 19!

THE R.C. 2 AMP. BATTERY CHARG
KIT. Includes handsome well-ventila
black stove-enamelled steel box, si
74in. x 34in. x 3iin. Fully shrou
first quality transformer, brand n
G.E.C. rectifier. Mains fuse, etc.,

charging 6 or 12 v. batteries at 2 am
Absclutely complete kit with tull practi
and theoretical instructions. Price 3¢
plus 2/6 P. & P, Can be sapplied asse
bled and tested at 41/6 plus P, &
Heavy duty crocodile clips snitable for
battery lugs, optional extra at 1/8 per »:

TRANSISTORS! MULLARD TYPE
0.C.71. Available ex stock at new
list price of 24/- each, also 0.C.70 at
21/- and 0.C.72 at 30/-. BRIMAR
T.8.I. 18/-. All post free.

THE
JASON FM TUNER

Based on the booklet by Data Publications
Ltd., 2/ post free, including our individually
priced Parts List. Highly sensitive free
4rom drift. Encorporates 4 valves 6AM6
and 2 specially graded G.E.C. Crystals.
The kit supplied includes drilled chassis

SPECIAL PURCHASE! MANUFACTURER'S SURPLUS

Owing to favourable purchase we can offer strictly
limited quantity of these handsome chassis. AC/DC
200/250 v. for Medium and Long Waves, plus gram
position. Incorporates own frame aerial. Valve
line-up: U107, N108, DH107, W107 and X109. Overall
chassis size 12 x 53 x 74in. high. Attractive bronze
dia! with gold and cream lettering. Dial size 113 x
43in. Scale length 7iin. Logging scale provided,
Price £7/19/6 only, tax paid, plus 3/6 P. & P. H.P,
terms, £4 deposit plus four monthly payments of 22/-

with tuning ,  scale

in m/cs.,, and attractive bronze stove-
enamelled front plate already mounted
(illustrated). Pront plate size 8in. x 5im.
Chassis 7in. X 4iin. x 1fin. Complete
standard kit £6/15/- plus 2/6 P. & P.
Fringe area kit £7/15/- plus P. & P.

Splendid unrepeatable offer !! Dulci F.3 Radiogram chassis
We have been very fortunate in being able to obtain a ;
limited quantity of this well known and highly efficient, .

chassis which we are able to offer at a greatly
reduced price. Defluitely the last few!

FM POWER PACK KIT, We can now supply complete kit for power pack suitable for
the above F.M. tuner or any other similar type. Price for the complete kit is 37/6 only
or 52/8 for ready assembled unit. This pack is extremely small, incorporating valve
rectifier type 6X4 and built on chassis size only 6 X4 X 1§in. Optional extra for power
pack. Bulgin Octal Plug 2/3.

THE T.S.L. FM TUNER! e

We can now supply this PM/VHF adaptor eithet in kit form or fully assembled,
wired and tested. Our price for the ready-built unit which incorporates its own power
supply is £13/15/- only, tax paid, plus 5/~ P. & P. or H.P. terms. Magic eye tuning
indicator, just plug in, 19/~ extra. Or the kit complete as specified £10/19/6 plus 3/6
P. & P. The booklet * FM TUNER CONSTRUCTION * (32 pages) with full tech-
uical data snd point-to-point wiring diagrams together with our separately priced
parts list is available at 2/6 post free.

THE T.S.L. AM/FM CHASSIS! 1857 Model!

B-valve Buperhet with F.M./VHF Band (4 wavebands). Push-pull output. Slow motion
buning drive. Full provision of Automatic Volume Control. Sockets provided for Aerial,
Earth, Gram, Pick-up and Extension Speaker. Connections provided to Gram. Motor
controlled by Chassis On/Oft switch., The tone controle have been given an extra wide
range to embrace all types of recordings. A.C. 200/250 volts, 50 cycles only. CASH
£27/6/-. Packing and catriage 7/6.  H.P. terms available. Demonstrations at 18
Tottenham Court Road.

INTRODUCING THE NEW T.8.L. FM TUNER UNIT

This compact unit with built in power supplies has been designed by craftsmen to standards
which will satisfy the most critical enthusiast. Brief ificati Valve line up: ECC85,
2-ET'89, EABC80, 6X4 and EM80. Overall size: 10fin. W.x5§in. H. X 6}in. D. Dial
size 103in. x G§in. Attractive plastic dial in Black and Gold with easy-to-read calibra-
tion. Controls: Switch, OFF FM & GRAM. and tuning. Pre-set gaiu control at rear of
ebassis. Connections: Co-axial output socket, 300 ohm aerial input socket and pick-up
input socket on rear of chassis. Price £17/10/- plus 5/- P. & P.

THE DULCI FM TUNER. Incorporates ANOTHER CABINET BARGAIN—
own power supply, suitable for use with EXCLUSIVE!

any amplifier. ~Valve line-up: ECC85, | 1Tyis cabinet as_illustrated below was
two EF89, EABC80, 6X4 and BMBO | rginally manufactured for Decca, Ltd.,

indicator! Overall size: 9x6Xbiin. at a price well in cxcess of our sellinj

g
high. Pre-Budget price £16/16/- plus icel  Orj jee:
5/- P. & P. Tllustrated leaflet available, Hon” Einsly mm",fgy ?;n;‘;%}g;.

g v, lends i
also H.P. terms. vc?x'ﬁ T/V, lends itself to

|
|
|

Three waveband: long 1,000-2,000
metres; medium 187-540 metres; short
16-50 metres. Valve line-up: X79,
6BA6 or W7A7, BAT6 or DH77, ELS4
or N709, 6X4 or U78.

Four controls, tonefon-off.

Volume wavechange.

Tuning: output 4 watts matched to 3-
ohms. Incorporates latest Ferrite Rod
Aerfal. Pick-up sockets and mains
supply for Gram motor. Overall o
dimensions: 12in. L. x 7in. D. x 73in. H. Attraetive
dial with red, gold and green lettering on black back-
ground. Size 11}in. x 4kin. Price only £10/5/- plus
3/6P. & P. =
JUST RELEASED ! 1!
THE NEW R.C. TRANSISTOR/CRYSTAL RECEIVER KIT
This receiver, covering medium waveband, which can be
assembled in about 1 hour, will give amazing volume and
tonal quality when used in conjunction with a good aerial
aod earth. Incorporating PNP Trausistor and Germanium
Diode. For headphone reception.

Included with the kit of parts is a handsome plastic case in
black and white, measuring 4} x2§x13in. This case
accommodates the complete receiver, including battery.
PRICE OF COMPLETE KIT: 25/~ plus 1/3 P. & P.
Lightweight high resistance headphones can be supplied separately at
15/- pair. If, however, the kit is d with headph
this will be supplied at a SPECIAL INCLUSIVE PRICE OF 37/6 plus 1/8 P. & P.
Optional extra. 100it. coil single 7/36 coloured P.V.C. covered wire, suitable for bo
aerial and earth, 2/6 only.

TRANSISTORS ! | I Now available, manufacturers’ surplus transistors. Suitab
for use in Audio stages, etc., and for experimental purposes. P.N.P. type. Only 10
each, post free. Blue spot type available for R.F. up to 1.8 Mc/s., 15/~ each.

AMFM KIT :
Introducing the JASON AM/FM KIT for
di waves and F.M.1

it all your

up to 12in. P.M., record storage, and
Ve ktail oabioet! Hand dark
wafnut veneer, two doors open in front.
Measurements: 44in. high, 29in. deep,
19in. wide. Our price for strictly limited
quantity. is £11/19/6 plus 20/- insur-
ance, packing and carriage. H.P. terms
available.

ANNOUNCING OUR NEW F.M. TUNER
KIT! (printed circuit)

This is our printed circuit version of
the Osram 912 F.M. Tuner—using
T.C.C. printed circuit and condensers,
incorporating § valves and two ger-
manjum diodes. Attractive black and
gold dial, with gold escuicheon plate. l

Dial aperture only 5 x2in. Osram
F.M. booklet plus our additional in-
tructi indivi priced
components list—2/6 post free or the
Kit absolutely complete at £8/8/-
plus 2/8 P. & P. Alignment service
available if required. We are demons-
trating at 18 Tottenham Court Road !

TELEVISION TURRET TUNERS 12
CHANKEL—* TELENG *° |
We have six types now available from
stock, to cover Bands I and JII—fully
illustrated and descriptive leaflet avail-
able on request. Each unit is fully
aligned and thoroughly tested beiore
despatch. Valves employed are PCF&0,
PCCB4 for AC/DC and ECF80 and
ECC84 for AC. Price complete £7/7/-,

2/6 P. & P. All channels available. |
Type Sonnd MC/s Vision MC/s Heater
TT348 38.0 34,6 Heries
TT34P 38.0 34.5 Parallel |
TT168 19.56 16.0 Beries
TT16P 19.5 16.0 Parallel
TT188 105 14.0 Beries

TT13P 10.5 14.0 Parallel

We have a large selection of in-built
converters for all areas from 99/8:
also aerials, low-loss co-axial cable at
9d. per yd.- Are you on our mailing list?

L

Ag illustrated this is a very high quality
chassis incorporating 8 of the latest miniature

wvalves, plus DM70 magic eye. Kits are
available for chassis complete with output

stage at £15/5/-. Also less output stage It
but with own built-in power pack at
£13/19/6 only. These are high fidelity

units and exceptional value at these prices

which inelude all required components and full construc-
tional details, Fully fllustrated Data Booklet with full
construction details, plus individually priced component list, availabie per returi of p
at 9/- post free. Both plus 3/ P. & P.

DULCI HAT AM/FM TUNER
Designed for Quality Reproduction and
built to the highest technical standards.
Own power supplies. Four wavebands:
VHF 87-101 mc/s. Short, 16-50 metres.
Medium, 187-540 metres. Long: 1,000-
2,000 metres. Intermediate Frequencies:
10.7 mcfs. and 471 Kefs. Full AV.C.
on all A.M. Bands and amplitude limita.
tion on ¥.M. Band. Controls: ON/OFF,
Volume, Tuning and Wavechange.
Valve line-up: XCC85, ECHS81, EFS9,
EABC80, EM80 and EZ80. Attractive
dial in Black with Red, Green and Gold
lettering, size 11}in. x 53in. Chassis size
{overall) 12in. W x 7}in. H. % 8in. D.
A low impedance of 47K ohm output
makes matching to amplifier non-eritical.
Price is £20/17/-, plus 5/-P. & P. H.P.
terms.

THE R.C.3/4 WATT AMPLIFIER KI
Compare the advantages!

Treble, bass AND middle controls! |
crystal or magnetic pick-up! A.C, Ma
200/250 v. Valve line-up: BVBGT, 6f
metal 8X5GT. Negative feedback. B
on stove enamelled steel chassis, measur
only 8in. x 4in. x 1%in. Four engra
cream kuobs are included in the price
the complete kit with all necessary practi
and theoretical diagrams at £4/5/- or
plus 2/6 packing and post or Imsir
tion Book
Tully  {llus-
trated for
1/-. Post
free!  This
amplifier can
be tYied

assembled,
tested, and
ready  for
useat £5/5/-
plus P, and
P, Hearing
is believing.

DULCY AM/FM CHASSIS H4
Llustrated leaflet gvailable. L., M. and
Short Waves plus F.M. This is a quality
chagpis 6 latest B.V.A. Mullard Valves,
including magic eye. High Q Inductances
throughout, also Ferrite rods. Price is
£24/6/8 eash—or H.P. terma.

Our advantageous H.P. terms

@ are available on any single
item over £5. Let us have your to 6 p.m. Monday to Frida
enquiries. " ”:

Please add postage under £], or Cash with. order.

C.0.D. charge extra—open 9 a.m.
Sorry but we close | p.m. on ‘Saturday.
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THE * ECONOMY FOUR™ T.R.F. KIT. 4
three-valve plus metal rectifier receiver. A.C.
mains 200/260 v. Medium and Long waves.
‘We can supply all required components right
down to the last nut and bolt. Valve line-up

6K7, 6J7 and 6V6. Chassis ready drilled. Cabinet
size 12in. long by 6in. high by 5in. deep—Choice
of tvory or brown Bakelite, or wooden walnut

finish cabinet. Complete instruction - booklet

with practical and theoretical diagrams. Hach

component brand new and tested prior to pack-

ing. Our price £5/10/- complete—Remember

this set is being demonstrated at our shop

premises! 'We proudly clairo that our fully

illustrated instruction booklet is the most com-

prehensive available for this type of receiver-—Booklet available at 1/6 post free. This is
allowed if kit is purchased later. Plus 2/6 packing and carriage for complete kit.

THE “SUPERIOR FOUR» KIT. Our
superior four-valve receiver. A.C. mains,
200/250 v. M. and Long waves. As with
our very successful ** Economy Four ** all
required components as supplied. Valve
line-up: 2 68G7, 6 X5GT and 6 V6GT.
Chassis ready drilled. Cabinet size 10}in.
X 10in. wide. Maximum depth at base
5in. tapering to 3}in. at top. Sloping front.
Very attractively finished in light walnut
and peach. Each component brand new
and tested prior to packing. Complete
instruction booklet with practical and
theoretical diagrams is provided. Booklet
available at 1/8 post free. Our price for
complete kit, £8/9/8! Please add 2/6
packing and carriage. X preferred, we can
supply Cabinet Assembtly only, comprising
Cabinet and bracket wave-change switch,
dial, pointer, drum pulleys drive spindle,
drive spring and knobs, at 45/-, plus 2/6
packing and carriage. N.B.—Our kits
are even supplied with sufficient solder for
the job.

N.B.—All our T.R.F. Kit circuits now include specially wound Denco * Max-Q ** coils on
polystyrene formers, improved performance! Price remains the same.

SURPLUS BARGAINS--METERS

F.8.D. Size Typ! Fitting

50 microamp D.C. 4in, M.C.

50 microamp D.C. 3}in. M.C.

100 microamp D.C. 2}in. M.C.

200 microamp D.C. 2in, M.C.

200 microamp D.C. 3}in. M.C.

500 microamp D.C. 2in. M.C.

mA. D.C. 2in. M.C.

1 mA. D.C. 2in. M.C.

1mA. D.C. 2in. M.C.

1 mA. D.C. 2¢in. M.C.

50 mA. D.C. 2in. M.C. o

500 mA. D.C. 24n. M. h

.5 amp. R.F. 2in. Thermo o

1 amp. R.F. 24in, M.C. o
' 120-0-120 amp. D.C. 2in. M.C. b

150 amp. A.C. din. MI, -

1 amp. R.F. 24in. Thermo s

3 amp. R.F. 2in. Thermo . 8q. . o0

20 amp. D.C. 2in. — P, (with shunt) . 10/6
30 amp. D.C. 2in. M.I. 12/6
15 volt A.C. 2}in. M.I. o 10/-
15-0-15 volt. D.C. 2fin. M.C. a 1716
300 volt AC. 2jin M.C. 5 35/~
300 volt. A.C. 34 M.I F. 30/-

. . o N .
SPECIAL U.8. 0-1 mA. 2}in. taken from equipment but perfect, 22/@ each. R.P. =
Round Projection. M.C. = Moving Coil. Thermo = Thermo-coupled. F. 8q. = Flush
8quare. F.R. = Flush Round. M.I. = Moving Iron.
METER RECTIFIERS. 1 mA. by G.E.C. at §/6, also 5 mA. by G.E.C. at 6/6.

THE R.C. RAMBLER ALL-DRY PORTABLE KIT
Full assembly details with practical andtheoretical
diagrams can be supplied at 1/6 post free. This
is a truly professional 4-valve superhet~—all
A cream

dry—for medium and long waves.

plastic top panel, with dial engraved in red and
green adds to the very imposing appearance of
this model which is housed in atiractive cream
and grey leatherette covered attache-case type
cabinet, measuring only 9in. X 7in. X 5%in.
‘Weight less batteries 4ilb., with batteries 631b.
This set really has everything.

adequate volume from the 5in. speaker.
line-up 3V4, 1R5, 185, 1T4.
components, exactly as

batteries). Uses Ever-Ready 90

Price

i Built-in frame
aerial, high quality, extremely sensitive, and very OB
Valve @&
Also the required
) specified, including
cabinet, can be supplied from stock at the special
inclusive price of £7/7/- plus 2/6 p. and p. (less B
v. H.T. type
B126 at 10/~. Also L.T. 1.5 v. A.D, 35 at 1/8.
BAMBLER MAINS UNIT! At last we are able to offer our
special mains units kit for using our popular all-dry “‘Ram- .
bler *? on A.C. Mains. Complete kit, which when assembled ¥
fits snl;gly into battery compartment, can be supplied at 4'7/6 plus 1/6 packing and postage.
I all i and full assembly instruetions. i
is completely selt-contained in a metal box measuri
suitable for ANY all-dry battery portable requiring 80 v. H.T. and 1.

N.B.—This unit
ng 7in. x 2fin. ;‘.(‘ 1iin. and is ideally

THE R.EP. 1-Valve RECEIVER. All-
dry battery operation, for use with head-
phones. The complete kit is available at
42[-, less batteries plus /- P. & P. or
full instructions at 9d. post free.

LOOK § | t A first-clazs SIGNAL
GENERATOR that YOU can affcrd.
The * Weyrad ** type S.G.M.1 covers
100 ke/s to 70 me/s in 6 bands, on
Fund i an  acouraocy

COIL PACKS. Manufacturers’ Surplus’
Miniature size, only 24in. X 2§in. x 1kin.
deep. Trom-cored. For L., M. and S.W.
with gram. position. Switch has 2in.
spindle. Absloutely brand new, complete
with circuit. Price only 27/6 plus 1/6
P. & P. A snipt

RECORDER AMPLIFIER
{Well known manu-
tacturer’s surplus.)

quired to make
this unit ideal for
use with any Tape Deck,
being very compact it is paiil
larly suitable for inclusion in
portable i it Specificati 0
valve line-up: 7C3, 13AU7, 6BR7, 6BR7,
6X4. Neon Record Level Indicator.
Controls: Volume/Record Level, Tone
Control, Record/Playback Bwitch. High
and Low level inputs for Mike and Radio.
External Speaker Socket. Built-in Hin.
Loudspeaker with High Flux magnet.
Separate Power Pack. Dimensions:
Amplifier 53in. H. x 11fin. W. X 2§in.
D. Power Pack: 6}in. x 6in. x 5in.
High (overall). Full modification details
are supplied. Price £8/19/6.P. & P. 3/8.

ANOTHER WINNERI! SMALL PORT-
ABLE GRAM AMPLIFIER. This little
amplifier is built around a PRINTED
CIRCUIT and employs the very latest
highly efficient valve type ECL82. It

METER SPECIAL. We have a limited guantity of aircraft electrical thermometers. Brand
new, by Weston, 2in. moving coil meter, flush square fitting. These meters have a luminous
scale graduated 40-140 degrees centigrade, but the full scale deflection is aporoximately
150 microamps! Price 12/6 each only, plus1/-. P. & P.

is ideal for use where space is limited.
Although of such small size, 7in. X
5kin. X 2in. (overall) with a control
panel 3%in. x 1}in,, reproduction is
A wide range tone control is

SPECIAL PURCHASE!!
LIMITED QUANTITY ONLY.
A.A. PREDICTOR MK. I—OSCILLO-
SCOPE No. 11. This ex Govt. unit
readily lends itself economically to
conversion to oscilloscope for domestic
uge. For 115 volt or 230 v. 50 cycle A.C.
mains—cowprising 23in. C.R.T. Type
ACR10—4-EF91, EBC33, 675, 6X5GT,
8U2150A and EA50. Continuousty -
variable and stepped attenuator on Y amplifier.
Internal X and Y shifts. Brightness and focus
controls. Time base speeds can be increased by eirmple
modification to cover 3 kefs to 30 kefs. Details are supplied.
Overall measurements of chasels as illustrated are 7in.
high, 12in. deep and 19in. long. This unit, which i8 of recent manufacture and absolutely
brand new, is offered at £12/10/- plus 15/- packing and carriage. This is a fraction of

ariginal cost and a bargain not to be missed!

SPECIAL PURCHASE from Ministry
BRAND NEW Neo. 17 Mk. Il
TRANSMITTER/RECEIVER

Built into strong wooden cabinet 15in. X 14in. x 9in.
Complete with headphones and microphone. Range
5-8 miles with simple aerial. Frequency coverage:
44-61 mc/s. (5-7 metres). Uses standard 120 v, H.T,
and 2 volt L.T. batteries. Complete with full operating
instructions. 59/8, plus 3/6 C. & P.

No. 1? Mk. II. as above, but secondhand, in good con-
dition and complete, 45/-, plus 3/6 C. & P.

provided. QOutput approx: 8 watta.
For use on A.C. mains 300/250 v. NOTE
THE PRICE: 59/6 plus 2/- p. & p.

VALVES: Wo have perhaps the most up-to~
date valve stocks in the trade. A stamp
will bring complete list but the following
is a selection of brand new imported
valve types, fully guaranteed. P.T. paid.

EABCS0 10/- DAF9 10/6 PL8L 13/8
EAF43 10/- DF96 10/6 PL82 10/6
EB4L 7/6 DKea 1o/6 BLS3 11/6
EBOl  7/6 DK9 10/6 pysi 10/-
EBC41 10/- D198 10/6 pysa g/-
EBF80 11/ ot39/60er  pygy 1178
ECC81 /- set of four UBC41 10/6
ECC82 /- DM70 9 GGHa 11/6
ECC83  9/- RL4l 10/6 ypa1 10/6
ECC84 13/6 E142 10/8 yr4l 10/6
ECC85 10/- EL8 11/8 yya 9)-
ECF82 13/6 EM80 O/- gaqs 8/6
ECH42 11/6 EYS1 11/6 gav6 8/~
ECHS8L 11/6 EVS8 13/8 ¢auc 9/6
ECL80 11/6EZ40 " 8/6 gpas 8/8
ECL82 12/6EZ80 8/6 gpus 8/6
EF41  10/6EZ81  9/6 cpwe 8/6
EF80 /- PCL82 12/6 gxa  6/6
EF85  10/6 PCF80 12/6 35w1 17/6
EF86  12/6 PCF82 12/6 50B5 10/-
EF89 10/~ PCC84 12/6 50C5  10/-

In addition we naturally have all usual
surplus types available such as 8V6GT,
ete. All in our valve price list!

MAINS TRANSFORMER—SPECIAL
Removed from chassis but clean and

’30/— plus1/6 P. & P.
CONTINUITY TESTER.

guaranteed.
200/240 v. Input. 350-0-350 at 250 m/a. 6.3V.
8 amps. 6.3V. at .6 amps. 65 at 3 amps.

Only

Comprising: well made polished wooden carrying case 8in. x 53in. x 8%in., with hinged lid and web
carrying strap, 50 ma. 2}in. flush wound meter (unscaled), mounted on paxolin panel with 10 ohm.
wire wound * zero set " pot, complete with leads, heavy duty test prod., and battery compartment.
Ideal for conversion to multi-range test meter. In new condition. Only 17/8 plus1/8P. & P,

LYNE RADIO LTD.

18, Tottenham Court Rdad,

with
better than +29. Switched Audio
Mod.: 500 ¢/s. For use on A.C. Mains
100/250 v, 50 cycles. Fully illustrated
leaflet available. Price ONLY £12/10/-
plus 2/6 P. & P. H.P. available.

GRAMOPHONE MOTORS are in SHORT
SUPPLY!

UP]

COLLARO AC.3/554: Three speed, single
player for
A.C.mains
200/250 v.,
cream
finish,
complete
with tarn-
over ory-
atal pick-
up, incor-
vorating
the well-
known high output T tvpe head.
Strictly limited quantity at £6/19/6 plus
3/6 p. and p.

FOUR-SPEED CBANGERS! The new
B.S.R. 4-speed auto-changer in attractive
cream and gzold finish now available
from stock at £8/15/- only, plus 3/8
p- and p. H.P, terms available.

THE “R.C. STALLION.” This is the
latest addition to our range of gramophone

i and is ied with
high flux 8in. P.M. speaker and baffle.
Incorporating three
octal-type valves,
6Q7, 6V6 and 6X5,
this robust and well
made unit is ideal [J¥l
for use in the%¥
larger type of record
player or radio-
gram, and is equally suitable for use
in conjunction with a radio feeder unit.
Separate bass and treble controls are
provided; also provision is made for an
extension speaker and mains supplies
to gram. motor. Output approx. 4
watts. 8ize overall: 183in. X 4in. X 9in.
high. For use on A.C. mains 100/200/
250 v. Price £5/19/6, plus 2/6. P. &
P. This amplifier will it our portable
cabinet type “ G '’ without modification.
Cabinet price 85/-, plus 6/6 P. & P.Will also
accommodate any standard RecordChanger!
RECORD PLAYERS CABINETS—to suit
all types of single record and auto-
changer units, Priced from 45/-. Send
stamp for fully illustrated list.

PRE-SET TUNER UNIT
(Manufacturer's surplus.}

This is a two valve (TH41, VP41) superhet
tuner unit covering, in original stage, two
pre-set stations: Light and Home Service,
with provision for adding a third station.
Station selection is by means of an attrac-
tive illuminated Perspex knob, A small
modification, the addition of a Germanium
diode, is all that is required to enable this
unit to be used in conjunction with any
amplifier or tape recorder capable of
supplying the necessary power: 200 v. D.C.
at 30 mfa. 4 volts at 2 amps. heaters.
Alternatively built-in power supplies may
be added. This is an exceptionally well
made unit producing a * clean,’ good
quality output. Dimensions of Tuner:
9in. L x 34in. W. x 7iin. H. Overall

Unit only 45/- plus 3/6 P. & P. We can
also supply all the components for buﬂt-_m
power pack with full modification details

at 20/-.

London, W.I.
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’ffe‘lfﬂ,‘f introduce... ]

A "fidelity” TAPE RECORDER
By WITH EVERYTHING— except A HiGH PRICE

1T INCORPORATES: The NEW TRUVOX Mk, IV TAPE DECK together with
the *fidelity” MODEL HF{)’II&IZ 'E]I:.PE AMPLIFIER (both fully described on
6" speaker.

this page) and a Rola 10”

@ BEFORE CHOOSING YOUR TAPE RECORDER YOU SHOULD HEAR
THIS MODEL—TRULY ‘ Hi-Fi” RECORDINGS ARE OBTAINABLE

PRICE . . .Including CRYSTAL MIKE and
1,200ft. reel of PLASTIC TAPE ¢
¢

OR £3 EXTRA
WITH &
BREV, COUNTER.

(Plus £1/10/- carriage and insurance, of which £1 is refunded
on return of Packing Case.)

The «fidelity’’ TAPE AMPLIFIER Model HF/ TR2
WITH POWER SUPPLY UNIT

rrice £16.0.0.

H.P. TERMS: Deposit
£8 and 9 monthly
payments of £1.

CREDIT TERMS: De-
posit £4 and 9 monthly
payments of £1/10/8.
This amplifier has been
expressly designed to
meet the requirements of
the enthusiasts for High
Fidelity reproduction, It is based on a new design, complewd by the Mullard
Technicians and only really high grade are incor ruly HIGH
FIDELITY Recordings are obtainable whilst “ Hi-Fi "’ reproduction is assuwd by
use of a high quality Output Transformer by Gilson. It incorporates a ' magic eye ™
Recording Level Indicator, a two position equaliser for 3fin. and 7}in. speeds, and
an effective Tone Control arrangement. Monitoring and Extension Bpeaker Socket
are incorporated and in addition a position is provided to enable it to be used as an
independent Amplifier for Gramophone Records or Radio Tuning Unit. Overall size:
1lin. x 6in. x 6in. high. Suitable for nearly all makes of Tape Decks

‘When ordering, please advise make of deck tn use. Send 8.A.E. lor full details.

We can supply a COMPLETE KIT OF PARTS to build this TAPE

AMPLIFIER. for £12 (Plus 5/- carr. and ins.) THE ASSEMBLY MANUAL,
PRACTICAL DIAGRAMS, ETC. are available for 2/6d.

(Carriage and in-
surance 6/- extra.)

STERN’S ‘< COMPACT 5" l
AMPLIFIERS

[ ] UNITA 5-Valve

@ Tuner incorporating
@ the latest Mullard
° Permeability Tuned

The * Compact 5-2 *
EXPRESSLY DEVELOPED FOR VERY BIGH QUALITY @

(Plus 7/6 carr. & ins.)
REPRODUCTION OF GRAM. RECORDS AND PAR- ¢
TICULARLY SUITABLE FOR HIGH QUALITY RE-
PRODUCTION OF THE F.M. TRANSMISSIONS.

A 2-stage high sensitivity | The ¢* Compact 5-3 **
amplifier having SEPAR- | A 3-stage version ol the
ATE BASS and TREBLE | “ 5-2" model but in this
CONTROLS and designed | case having an additional ®
to give up to approx. 5 | stage and incorporating @ 950 yolts.

watts with very pleasing | negative feedback. PRICE . STERN'S “idelity””
quality. PRICE £8/6/-. | £6/16/-. q
The A i are t and very att,

bhavinga Ha.mmered Gold " finish with a iullv engra.ved
front panel by which the entire Amplifier is conveniently
mounted into a Cabinet, occupying ne more space than a o
conventional Tone Control Unit. Send 8.A.E. for {llus- @
trated Leaflet, °

and EMS0,

fler, also has
Tuning Unit.

additlonal sup?ly avallable for a Radio

PRICE (additional to above), £2110/-. o dats required...

TERMS: (a) H.P. Deposit
£7/5/- and 9 monthly payments of 18/4;
® (b) Credit Deposit £3/12/6 and 9 monthly payments of @
® £1/6/7. Provides ' Hi-Fi " reproduction with any make @
@ of Amplifier and many Radio Receivers. Tt incorporates:
@ ©® The latest Valve line-up—ECCS5, 2 type EF85, EF91
® A * Magic Eye'" Indicator.
consumption 18 1.7 amps. at 6.3 volts and 25 mfa. at ®

and it is comparable to much higher priced Recorders.

3 @ record  reproduction

° Ell;xdt. ll::sce ;sg;l;r but who, for reasons

P of expense or lack of

b pply: = room h& existing or
TOpOse! bins

s £14.10.0 Gamnch consider ihe

9[9/- snd 10 monthly pay-

Alternatively send S.A.E. for ILLUSTRATED LEAFLET.

CREDIT SALE: Deposit £12/8/- and 9 monthly payments of £4/10/8.
mm: PURCHASE: Deposit £24/15/- and 12 monthly ,payments of £2/5/11.

THE NEW TRUVOX MkIV
TAPE DECK

THIS 18 UNDOUBTEDLY ONE OF THE
BEST TAPE DECKS ON THE MARKET.
WE HAVE A FEW ONLY AVAILABLE

Price £27.6.0. Zr-

and ins.)
EXCLUDING COUNTER

CREDIT TERMS: Deposit £6/17/0 and 9 monthly payments of £2/10/0.
H.P, TERMS: Deposit £13/13/0 and 12 monthly payments of £1/5/4.

SPECIFICATION:—@ 3 B.T.H. shaded pole moton wﬂ.h silent friction drive eli.mlua.t-
ing ““ wow ™ and * fiutter.” @ Push button an
interlocked (patented). @ Patented electric type push buuon controlled brake
@ Facilibies: Record; pla.vba.ck fast forward; fast reverse (a complete 1,200ft. reel can
be re-spooled in less than one minute); inch!ng to assist editing; tape loa,dmg on the
drop-in principal; accomumodation for reels of 7in. diameter containing 1,200ft. of stand-
ard tape or 1,800ft. of thin tape. ® Tracking sense. To British and Amencan standards.
@ Playing times: Up to 3 hours with L.P, Tape or 2 hours with Standard Tapes.
@ Two tracks, side by side, with safety gap. @ Playing thme indication by precision
revolution counter or large visual type indicator plate, according to choice, Positive
Azimuth adjustment of Record/Player Head. With a suitable amplifier, the equipment
covers & frequency range from 50-12,000 cps. at 74in. per second. @ High Impedance
Heads are des!gnad for Bupersomc Bias and Erasing from a common oscillator. No
i ® The metal work is Gold Hammered finish.
Overnu sxze 143in. x 12<}§lm from top of face of panel, overall depth 5in. Weight
14}

WE ALSO HAVE A FEW DECES WITH REV. COUNTERS Price £30.9.0

HOME GONSTRUGTORS WE MAKE SPECIAL PRICES TO PURCHASERS OF TAPE
EQUIPMENT (i.e. buyers of Deck and Amplifier together, ete. etc.) . . .
I and CREDIT SALE TERMS ARE AVAILABLE.

e 1 r ¥ ¥ "]

SEND YOUR ENQUIRY TO TS ... HP

oStern s “fidelity’’ F.M. TUNING THE ARMSTRONG MODEL AF105 AM/FM

° RADIOGRAM CHASSIS

Developed to meet the
® needs of those who
® require really high
® quality radio. and

® cannot consider the i,
@ normal  high-fidelity ‘&)
® sys',em. The A.F.105
° a8 good as, or

be',uar ',ha.n, all but the most expensive Aleiﬂers, and

L I and conti ly variable

Bs,ss and Treble controls give a wide range of control.
® SEND 8.A.E. FOR DETAILS.

PRICE £37 (prus 7/6 Carr. & Ins.)
@ CREDIT SALE TEI%MS Deposit £8/5/- and 9 monthly

® Power

COMBINED AM. and F.M. @ PEyments of £3/7
NING UNIT
This 18 IDENTICAL to the Stern's F, M, Tuner illustrated @ TO0thly payments of £1/14/4.
@ above, but in addition incorporates the MEDIUM WAVE-
BAND and thereby aiso provides a selection of foreign

Prlce £18 18 o (Pl\m 'l/ﬂ carr.
POWER SUPPLY, Is obtainable from a amall separate ® TERMS:—(a) H.P, Deposit
Unit which apart from supplying power to either Ampli- @ ments of £1/1/-; (b) Oredit Deposit

o monthly plymentl of £1/14/7. Send 8.A.

HIRE PURCHASE TERMS: Deposit £18/10/- and 12

R
Open Monday to Friday 9 a.m.—6 p.m.
Saturday 9 a.m.—| p.m.

STERN RADIO

LIMITED

é‘SI- and 9
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HIGH FIDELITY
FOR THE

HOME CONSTRUCTOR
COMPLETE KITS OF PARTS FOR THE “Hi-Fi

143
TUNING UNITS

RADIO RECEIVERS ¢

" ENTHUSIAST

QUALITY OF THIS NATURE HAS NEVER BEFORE BEEN OVFERED AT 8UCH LOW COST

The MULLARD *5-10°
MAIN
AMPLIFIER

This is the
very latest de-
sign and needs no recommendation from us. Our Kit is
complete to Mullard's specification, including the latest
GILSON ULTRA LINEAR OUTPUT TRANSFORMER
and the entire MULLARD Valve line up. ALL 8PECIFIED

COMPONENTS are suppl
£11/11/0|

PRICE OF COMPLETE KIT 'OF PARTS
THE full SPECIFICATION and BUILDING INSTRUCTIONS for

(Plus 5/- earr. and ins.).

STERN’'S “fidelity '’ PRE-AMPLI-

FIER TONE CONTROL UNIT

*A design for the music lover”

Briefly it haa inputs for all types ot MICROPHONES,
HIGH and LOW GAIN PICK UPS and a RADIO TUNING
UNIT. It incorporates (a) GRAM EQUALISING CON-
TROL. (b) BTEEPCUT FILTER; (c¢) Continuously
variable BASS and TREBLE CONTROLS and a variable
OUTPUT CONTROL which enables its use with any type
of Amplifier.

WE ALSO OFFER IT ASSEMBLED READY £6/6/0
FOR USE, £8/-/- (Plus 5/- carr. and ins,).

PRICE OF COMPLETE KIT OF PARTS
thege three Unifs are available for 1/6 each. THEY include

COMPONENT PRICE LISTS and simple ¢ wire-to-wirs ** PRACTICAL DIAGRAMS.

SPECIAL PRICE REDUCTIONS .

A COMPLETE KIT OF
PARTS STERN'S

«“HIGH QUALITY”
8-10 WATT
_AMPLIFIER

Has power sup-
ply avallable
tor Radio Tun-
ing Unit.

Price of COM-

PLETE KIT
Jus5/- OF PARTS
ee£7/10/0
WE ALSO OFFER IT ASSEMBLED
d READY FOR USE
?[?lus 5/- carr. and ins.). ol £9/1 0/0

This amplifier has proved one of the most popular models
yet offered to the HOME CONSTRUCTOR. It provides
really excellent reproduction up to 8 watts, employing
6V6's In push-pull and incorporating negative feedback.
Provides for the use of both 3 and 15 ohm Speakers. The
Complete SPECIFICATION and BUILDING INSTRUC-
TIONS are available for 1/8.
“ Wire-to-Wire” Di are i
nre avmlahle sepnra&elv

d and all C

FOR PURCHASERS OF A COMPLETE “Hi-Fi” AMPLIFIER

WE WILL SUPPLY (a) COMPLETE KIT OF PARTS to build THE MULLAR.D *56-10 " MAIN AMPLIFIER and the STERN'S " fidelity " PRE-AMPLIFIER-TONE CONTROL

UNIT for £16/18/- or we will supply THE TWO UNIT8 MADE UP and READY FOR USE for £19/19/-.

ments of 18/7, or £5 Deposit and 9 monthly payments of £1/16/7.

“"MODERNISE YOUR OLD RADIOCGRAM”

Terms: Deposit £3/19/8 and 12 monthly pay-

IT IS MUCH C CHEAPER
THIS WAY !!

THE LATEST DESIGN OF COMBINED AM/FM REPLACEMENT RADIOGRAM CHASSIS and a NEW 4-SPEED RECORD PLAYER

STERN’'S NEW “ Fidelity” COMBINED
AM/FM RADIOGRAM CHASSIS
A genuinely hand-made chassis providing really Mgh qnality
on both Radio
and Grzm
FRICE

(Plus 7Iﬂ CAIT.
ins.).
T E B.MS: Credit
Deposit £6/14/-
and 9 monthly
payments from
£2/9/-. HP,
Deposlt£13/7/6
and 12monthly
paymenta of
£1/4/10.

BRIEFLY Il BAs:—
An 8 valve line up Incorporating the latert MULLARD

referred-type valves. @ Provides complete coverage of
the VHF{FM waveband plus the SHORT, MEDIUM and
LONG waves. @ Has EL84’s in Push-Pull, with negatlve
feedback of 6 watts output. @ Emplovs " Piano Key ™
Selector S8witch and a Variable Tone Control. @ Contains
Gram Input socket for both Crystal and Magnetie Plok-ups.
[ ] Provides for use of either 3 or 156 chm Speakers. ® Has
* Magic Eye " Tuning Indicator. @ Dimensions I3in. x
94in. x 8in. high, Dial size 11§in. x 5iin.

THE NEW ARMSTRONG P.B. 409 AM

RADIOGRAM CHASS!

A *“de luxe® Chassis for those who wml the highest
- possible quality

PRICE

(Plus 7/6 carr.
ing.).

TERMS. Credit
Deposit £7/7/-
» and 9 monthly
payments of
£2/14)-.  H.P,
Dep. £14/14/-
and 12monthly
paymenta  of
BRIEF SPECIFICATION :— £1/7/3.

A 9 valve line up empluying the latest MULLARD preferred-
type valves. @ Provides complete coverage of the VHI/FM
Transmissions, plus the SHORT, MEDIUM and LONG
waves. ® Has Push-Pull ouiput, with negative feedback,
for 8 watts Peak output. @ Quick action ** Plano Key "
Belectors and separate Bass and Treble Contiols. @ Has
** Magic Bye * Tuning Indicator. ® Two Gram Inputs are
provided, one for Crystal Pick-ups and the other for Magnetic
tm o I;lmena ons 13in. x 9Hn. x 8in. high, Dial size

x

/EM

STERN’S
“SUPER 8IX"’

6 Valve
3 Waveband
Superhet

Provides good se-
lection of stations
and really good
reproduction on
both RADIO &

GRAM. o 2
£1 4-0-0 (Plus 7/8 carriage and ins.)

PRICE
ONLY
CREDIT TERMS: Deposit £3/10/- and 9 monthly pay-
ments of £1/5/8. B.P. TERMS: Deposit £7 and 10 monthly
payments of 16/-.
BRIEF SPECIFICATION . .,
% Delayed AVC on all wavebands
% Preselection feedback
Modern valve line-up: 12AHS8, 6BAG, 6AT6, two 6AQSs
and 6Z4 {(or OCTAL VALVE equlvalents)
Push-pul! output gives approx. 6 watta
Connections on chassis for extension speaker, gram.
and mains supply to gram
Coverage 18-50 metres, 190 560 and 800-2,000
Overall size 11 x 7% x 84in. high, dial 8} x 4}n.
A bronze dial escutcheon is available for 4/8.

*x
*x
*x
*
x

*

D §.AE. IF FURTHER INFORMATION IS REQUIRED ON THESE CHASSIS.

SEN.
To complete 8 GENUINELY HIGH QUALITY RADIOGRAM
we recommend THE 8- or 10-inch W.B. STENTORIAN
SPEAKER if required). SEND S.A.E. FOR DETAILS.

« Hi-Fi

0.0.0 \va recomme'nd THE NEW COLLARO MODEL 456 4-speed Autochanger, and if a LOUDSPEAKER is requi
* MODELS. We have SPECIALLY REDUCED PRICES for purchasers of a CHASSIS and RECORD PLAYER (and

CASH ONLY OFFER!!

This latest B.8.R.
MONARCH 4-SPEED
AUTOCHANGER

£8/15/0 ries

5/ carr. and ins.).
® These units
will autochange
on all three
speeds, 7in.,
10in. and 12

in.

! ) @\k_‘“h Rl
® They play\\\\'j
MIXED 7in.

10i5. and 13in. récords of same speed.

® They have spearate rapphirea for L.P, and 78 r.p.m.,
which are moved into position by a zingle switoh.

@® Minjmum baseboard size required 14 x12%in., with
height above 6}in., and height below baseboard 2¢in. A
bulk purchase enables us to offer these BRAND NEW
UNITS at this exceptional price.

THE VERY LATEST MODELS ARE OFFERED AT

GREATLY REDUGCED PRICES

[ ] TBANSCR!PTION UNITS, ® 3- and 4-SPEED
AUTOCHANGERS @ AUTOCHANGERS with MANUAL
CONTROL POSITION, Send S8.AE. for ILLUSTRATED
and DESCRIPT]VE LEAFLE’[‘

PORTABLE CASE

tdeal for Record Players

Price £3 3 o (Plus 3/-

o'|| Carr. & ins,)
Aura.ctlvely finished n High Grade
Rexine and Robustly constructed
with initial measurements at
134n. x 16¢n. high. It

will be secn therefore that
it will accomm: e all
makes of Record Players
ineluding Au'.och&ngers

109-115 FLEET ST.,
LONDON, E.C.4.

Phone: FLEet Street 5812-3-4.

Ap uncut ©
also supplied.

FOR CALLERS ONLY

—— — e ——
We have in stock
various KIT8 OF
PARTS including F.M. Tuners, AM/FM Tuners, Midgct
Battery Portable and Mains Units, ete., ete. .. . We also bave
the most comprehensive etock of

ELECTRICAL, COMPONENTS.

WIRELESS an

[
|
I
I
I
I
|
l
|
|

. (a) AMPLIFIER and 6}in. SPEAKER

| RECORD PLAYERS [SPECIAL CASH ONLY OFFER!!

A PORTABLE
AMPLIFIER
CASE

A good quality 2
Biage (plus Recti-
fiery GRAM AM-
PLIFIER together
with a 6}in. P.M.
Speaker and this
attractive PORT-
ABLE CASE.

ALL FOR ONLY £8-7-6. The Amplifler incorporates the
latest B.V.A. Valves, iypes ECC83, ELS4, with EZ80
Rectifier and has separate BASS and TREBLE CONTROLS.
The CASE is attractively finished in Rexine, maroon and
grey, and has space for almost any make of Autochanger.
We also sell the two separately:

£412 6
£317 6

(b) PORTABLE CARRYING OASE
=
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Cables MODERN ELECTRICS LTD.
MODCHAREX 164 CHARING CROSS ROAD Telephones:

LONDON

EXPORT ENQUIRIES WELCOMED

LONDON W.C.2

DIAMOND GARRARD B sdupd
G COLLARO LEAK
SAPPHIRE N
STYL! LENCO COLLARO
GOLDRING

TEMPLE BAR 7587
COVENT GARDEN 1703

PROMPT ATTENTION TO POST ORDERS

LonDoN’s LEaDING TAPE RECORDER SPECIALISTS
CONTINUOUS DEMONSTRATIONS

CONNOISSEUR

ETC.
AURIOL P/U CONTROL

CONNOISSEUR
BURNE-JONES

THE DUST BUG

e FERROGRAPH
PLAY AND VORTEXION EMI
stanparo \ CRUNDIG AND
RECORDING BRENELL BIB
TAPES GELOSO SPLICERS
PHILIPS
T
rarea comrounny, SIMON /ot ers
Vo e
SPEAKERS
WHARFEDALE PHILIPS GOODMAN
STENTORIAN GEC TANNOY

VST coMPONENT'S

LIMITED

URREYSTER

PRESSED METAL COMPONENTS

—FINISHED TO SPECIFICATION —

'

® MANY BTANDARD TOOLS AVAILABLE IN STOCK e
7476 CHURCH ROAD, BARNES, S.W.I3
RiIVerside 6673/4

\ [
AMPLIFIERS
QUAD LEAK  AVANTIC
PAMPHONIC ROGERS RCA

PARKER'S SHEET METAL FOLDIN(
MACHINES. HEAVY VICE MODEL:S

No. 1 (llustrated). Capacity. 18 gauge
mild steel x Sft. wide, g

3ft. model, weight &6lb., £6/5

Carr. 10/-. 2ft. model, weigl

No. 2. Capacity. 18 gauge §# \ ;
mild stee) % oft. w%d:' # A b, 65k  18m mod
No. 3. Capacity. 16 gauge welght 18lb., 65/-, carr. «
mild steel x18in. wide. small models 4/-. If wif
End folding attach- y attachments 5/6.
ments for Radio 4 Attachment ang

chasgis, Tray
or Box
making, are
supplied if
required.

for 3it. 3/6 per f§
Small models 2

/ per foot.
* . T

Machines guaranteed.  Send for details

A B PABKE“ WHEATCROFT WORKS, WELLINGTO
. .

STREET, BATLEY, YORKS. Tel.: Batley 4

.

OSMOR
Coils for

(Officially Recommended)

| Send 10d. in stamps for circuits,

m practical drawings on band 1I! Con-
I} verters, T.R.F. & S’het tuners

and receivers. Circuit of switch-tuned (frequency controlied)

F.M. Tuner. Components and information on most published

cireuits in

WIRELESS WORLD, PRACTICAL WIRELESS

RADIO CONSTRUCTOR.

el
Dept. &W.WJ.) 418 BRIGHTON RD.,SOUTH CROYDON,
SURREY. Telephone: CROydon 5148/9

Bias Osc. Coil Type QT9 7/6
Bias Filter Coil Type QT6 7/6
OSMOR SWITCH-TUNED F.C. FM. NOW READY

—

1LLARQ

TAPE
TRANSCRIPTOR

PRE-AMP
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KAYE RELAYS

Countless Thousands of
Kaye Relays and Compon-
ents are in daily service
throughout the world.

Rhodesia
South Africa

New Zealand

Are you ensuring efficiency
by installing them in your
equipment.

Built to a standard not

down to a price. Australia
Manufacturers of time Canads
delay relay units Norway

Contacts Portugal

Buffer Blocks Eire

Spacers Lebanon

Yokes and throughout The British

Armatures, etc. isles.

Send now for our FREE six page relay information Folder, giving details of our 3000 and 600 type relays,
together with ** one off *’ prices. Special quotes for quantities.

KAYE ELECTRICAL MARNUFACTURING CO.

Havelock Works, Havelock Place, Harrow, Middlesex
Grams : KAYE ELECTRICAL HARROW. Phone : HARROW [432

BUT SOFT!—WHAT LIGHT P
THROUGH YONDER WINDOW BREAKS? £ ¢

(ACT 1: SCENE I. STAND 139)

THIS balcony scene is set in

Grosvenor House at the Componcnt.f Show

—Stand 139 in the Balcony

LION V_ELECTRONI

will again be throwing Ilght on their latest technlques in

LEOCASTING

and displaying examples of the work of their

ELECTRONICS DIVISION

If you cannot be there, telephone FELtham 3567, or write for a copy of the new brochure.

LION WORKS - HANWORTH TRADING ESTATE - FELTHAM - MIDDLESEX
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.I (Coventry Street end)
Phone No. GERrard 3977/8 Grams : **Radiotrade”

INVITED FOR ERIE RESISTORS TYPEO, |,2,8,9,16,7b AND 5b.

WW RESISTORS. 5 watt 1/6; 10 watt 2/6; IS5 watt 3/-; 20 wart 3/6.
We carry stocks of resistors from 2 watt to 150 watt W.W. Your en-
quiries invited.

HIGH STABILITY RESISTORS. 1 watt 5% 6d.; 1 watt 5% 9d.;
I watt 5% 1/-. A few values in 1% and 2% still available.

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-
ANTEE TO STOCK ALL VALUES.

W.W. YV/CONTROLS. ALL WELL-KNOWN MAKES. Pre-set types
2/6; Spindle types 3/-; Carbon type, less switch spindle and pre-set 2/-.
With switch 3/6 each.

CRYSTAL DIODES. Westinghouse YWG5B 2/6 each, B.T.H. I/3 each.
Special price for large quantities.

SEMI-MIDGET 2-GANG. .0005 Condenser, size 23 x 2 x |3in. 6/9 each.

AM/FM GANG CONDENSER. Double 500 pf, double 27 pf size 3} x
I3 x 1§in. 9/6 each.

SPECIAL OFFER OF CURRENT MANUFACTURE ELEC-
TROLYTIC CONDENSERS

8 mfd. 450 v. 2/6 each; |6 mfd. 450 v. 3/-; 32 mfd. 450 v. 4/-; 8 x 8 m(d

450 v. 3/9; 8 x 16 mfd. 450 v. 4/=; 16 x 16 mfd. 450 v. 4/6; 32x 32 mid’

350 v. 5/-, Bias Condensers: 25 mfd. 25 v. 1/6; 50 mfd. 50 v. 1/9. Please

note we can offer special discounts for qu'antities.

ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect
condition. 100 mfd. x 200 mfd. 350 v. surge 5/6 each; 100 mfd. 425 v. surge
5/6 each; 150 mfd. 450 v. wkg. 5/6 each.

BIAS CONDENSERS. 3,000 Mfd. 6 v. 3/6 each; 2,500 Mfd. 3 v. 3/6
each; 1,000 mfd. 12 v. 1/6; 7.5 mfd. 25 v. 1/3; 50 mfd. 12 v. I},

BLOCK PAPER CONDENSERS. 12 mfd. 250 v. 7/6; 8 mfd. 600 v.
7/6; 4 mfd. 400 v. 3/6; we carry a large stock of block paper type conden-
sers. We invite your enquiries.

MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .0005 5/-
per dozen.

200 Assorted Moulded Mica Condensers, popular values.. £2 10 0
200 Assorted Silver Mica Condensers, popular values . £210 0
200 Assorted Carbon Resistors, §, £ and | watt. Good selection £1 10 0

PAXOLIN SHEET. 8 v., 44 x &in. 1/6; 10 x 10 x §in. 1/6; 20x20x
&in. 3/=; 10 x 10 x %in. 2/- 20 x 10 x {5in. 4/-. Minimum P. & Pkg. 1/6.

BARGAIN OFFER OF BATTERIES.

44 v. Heavy Duty Bell Battery, Size 64 x 44 x 2§m 2/6
72v. HT, 1.5 v.L.T. Size6 x5 x |3in. e 2/6
150 v. H.T. Size 2} x 54 x |3in. b 5/6
674 v. Size 23 x 3§ x 23in.............. 6/6
60 v, HTISV L.T. 33 x 33 x l4i . 4/6
All batteries sealed and unused. AII plus 1/6 post and pkg. SpeCIal
reduction for quantities.

4.way Push Button Units 2/6 each. Knobs for same 3/- per doz.
S-way Push Button Units 5/6 each, complete with knobs.
WEARITE COILS. PA4, PO4,PAS, POS If3each.................. doz. [(2/-
VALVE HOLDERS. Moulded B9A 7/6; B7G 6/-; !nt. Oct. 9/-;
..doz,

Eng. O 4/6
VALVE HOLDER FITTED WITH LOWER CAN

extra. Screening cans for BTG and B9A.............................. d b 6/—
Paxolin V/H Int. Oct, B9A, B7G, 5/- per do:

(M Lo o S EEAABBAOGER 0000 0SR20 IOAAGR o Cong co NI S S— 3fan
BELLING-LEE PLUGS AND SOCKETS, 5 pin 1/9; 7 pin 2/-;

10 pin ... 2/6
AIR-SPACED TRIMMERS, 5, 10, 15, 20, 25, 50; and 75 of pre-set

and spindle types 2/= each.........cccooiiiiiiiiiiiiiiiii, doz. 2l/-
PYE PLUGS AND SOCKETS 1/6 per pair, ‘' Tee *’ pieced...each 1/9
GROMMETS, | grs. assorted grommets, $in. to lin..,.......... gross  B8/6
POST OFFICE LAMP JACKS No. 10 I/- each. 9/-
Lamp Covers for same.. - 3/~
P74 2-pin and sockets are now avaxfable 3/6 each.
OUTPUT TRANSFORMERS. Multi-ratio 5/- each.
WESTECTORS. WX6, WXI12, W4 If-each ..................... doz. /-
SIGNAL LAMP HOLDERS. Panel mounting, complete with

adjusting lampholder 2/- each ....c..oocoiviiiiiiiiiiiiiiiiie doz. 2I/-
TAG STRIPS. 3-way 2/-; 4-way 2/6; S5-way 3/-; 7-way 4/-; 28-

0 e —— B Lo e e s doz. 12/~

Special offer Westinghouse Rectifier 14A1116 { wave 300 ma. 10/6
each.

POINTER KNOBS. Small black with white line, standard }in.
spindle doz. 7/6

WANDER PLUGS. Redand black.................cccoeeieviiun doz. 2/

PHILIPS TRIMMER TOOLS /- each........c.cooviviiniannin. .. doz. 10/8

CASH WITH ORDER OR C.0.D. ALL ORDERS DEPT. W.I.
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

We invite your enquiries for items not listed

Trade Counter open 9 to 6§ Monday to Friday
Also 9 to | Saturdays. Callers welcomed.
WHOLESALE MANUFACTURERS' AND EXPORT ENQUIRIES INVITED

APRIL, 1957

MANUFACTURERS PLEASE NOTE YOUR ENQUIRIES ARE |

CR50 BRIDGE measures
10 pFd to 100 mFd and |
ohm. to 10 Megohms in
fourteen ranges, with a
total scale length of over
120 inches. This instru-
ment was specially designed
for bench use, having a
sloping front panel and
extra heavy gauge steel
case, finished in black
crackle. The controls are
arranged so that quick and
accurate readings may be
taken. Balance indication
is by a magic eye fed from a
high gain amplifier. A
leakage test is incorporated
for condensers. Internal
standard are |9 accuracy.
Complete with all valves
and instructions, ready for
use from 200{250 volt A.C.
mains, £€7/18/-, plus 4/6
carr./pack.

SG50 SIGNAL GENERATOR covers 100 ke/s to 80 Mc/s in six con-
tinuous ranges on fundamentals with internal modulation or CW

In silver grey case size 9in. x 13in. x 4in. with scale of engraved perspex
in contrasting shade of green. A really handsome generator and still
only £8/10/-, plus 6/- carr./packing.

VV50 VALVE VOLTMETER measures up to 250 volts D.C., A.F
and R.F. Complete with valves and probe unit ready for operation from
mains. Brand new and boxed at £7/19/6, plus 4/6 carr./pack.

Further details will be sent by return of post on receipt of self addressed
and stamped envelope.

Send your order to:—
GRAYSHAW INSTRUMENTS

126 SANDGATE HIGH STREET, FOLKESTONE, KENT
Phone: Folkestone 78618

INSULATING SLEEVINGS
I

l
b.V.C. and POLYTHENE |

SLEEVINGS
INSULATED WIRES
and FLEXIBLES

A.AD. AND A.R.B. APPROVED. —”
|
PLASTICABLE LIMITED

HAWLEY LANE - FARNBOROUGH - HANTS
PHONE: FARNBOROUGH, HANTS 85

CABINETS COMBINING
STORAGE for 300 RECORDS
& EQUIPMENT in OAK,
MAHOGANY & WALNUT,
Polished to shade selected.
GP 31
33ins. Wide; 34ins. High.
154ins. Deep. 16ins.
% 15ins. Motor Board
with 4ins. clearance %
underneath. Top
Section: 11} ins. High.
Record Section: 13 ins. High.
Grille and Baffle for speaker
can be fitted in centre.
Price £17/19/6 or 92114/-
deposit and 9 paym
36/7 monthly.
Carriage 1216
WRITE for CATALOGUE o
CABINETS for SPEAKER:.
EQUIPMENT & RECORDS.

A. L. STAMFORD

{Dept. K4), 20 College Parade, Salusb y Road, Lond
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THE LINEAR

A HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH

A special feature is the compactness
of the unit. Full advantage has been
taken of latest component miniatur-
isation developments to produce a
10-watt Hi-Fi push-pull amplifier
incorporating tone control preamp-

WIRELESS WORLD
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‘DIATONIC’

INTEGRAL PRE-AMP

FREQUENCY RESPONSE
+ 2 d.b., 30-20,000 c.p.s.

MAXIMUM POWER OUTPUT
In excess of 11 watts.

RATED OUTPUT 10 WATTS.

lifier stages within the measurements SENSITIVITY

of 10 x 6 x 6in. ¥ Volume (1) 22 millivolts for rated
In addition two high impedance in~ i TiestouL .

put sockets are provided for micro- ¢ Volume {2) 220 millivolts for rated
phone and gram, etc. Each input has L mOgtent

its associated vol. control, five B.V.A.
(Mullard) valves are employed,
ECC83, ECC83, EL84, EL84, EZ81.

H.T. and L.T. power supply point
is included for a radio tuner.

L45 MINIATURE 4/5 WATT

QUALITY AMPLIFIER
Size only 6 x 5 x 5}in. high, 12 d.b.
Negative Feedback. Sensitivity 30 m.v. for
full output. 3 Mullard valves, ECC83 Twin
Triode, EL84 Power Output, EZ90 Recti-
fier. Separate Bass and Treble Controls.
Mains switch incorporated in control, For
200—250v. 50 c.p.s. A.C. Mains. An ideal

TREBLE LIFT 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.

HUM LEVEL
Chassis finish stoved gold Referred to maximum output and
—Bronze hammer. 1 including integral pre-amp —60
Retail Price GNS. v
Send S.A.E. for descriptive literature.

unit for use with Gram, or ‘Mike.” Qut- TRADE AND EXPORT

put matching for 2—3 ohm speakers. ENQ UIRIES
Retail Price £5-19-6 to

SIZE ONLY 10—6—éins.

Weight: 124|bs. Power consumption 90 watts
For 200-230-250v. 50 c.p.s. A.C. mains.
Outputs for 3 and 15 ohm speakers.

HARMONIC DISTORTION
0.25%, measured at 6 watts.

NEGATIVE FEEDBACK
Total 32 d.b including 24 d.b.
in main loop.

LINEAR PRODUCTS LTD. 59 Mue smer s, 2

EXACT-TO-SPECIFICATION

WILLIAMSON

AMPLIFIER

‘Tele-Radio (1943) Ltd. offer this world-renowned amplifier
in kit form or completely built, exactly to the designer’s
‘specification.  Only the highest-quality components are
used, and only a soldering-iron, screwdriver and pliers are
necessary to build from the simple-to-follow instructions
and diagrams. Lists detailing all items separately, with
prices for amplifier, pre-amps, radio-tuner, etc.

on request. Full instructions and diagrams with every Kkit.
ALL ITEMS FROM STOCK. C.W.0. or C.O.D.

Wireless World Book of the Williamson Amplifier 3/6.

* WILLIAMSON KIT TELE-RADIO (1943) LTD.

with gold stove-enamelled punched P A l ECONOMY
and drilled chassis, Partridge Trans-
formers and Chokes, B.V.A. Valves, £2 5 Ol PRE-AMP

best-quality components, nuts, bolts
wire, sleeving and full plans.
Built and tested, ready foér use £29/15/-.

A highly efficient pre-amp unit offering
independent bass and treble cut and
lift, volume, and 78/microgroove com-
pensation controls. Suitable for modern
light-weight pick-ups; provision is
made for radio-feeder unit using its
own power supply. With pre-set
adjustment on the first input stage,

% ANCILLARY EQUIPMENT

P.A.1 Pre-Amp (opposite) or Quad Control Unit
(£19/10/-), highly recommended. Williamson
Pre-Amp Radio Tuner Unit, see T.R. Lists.
F.M. Tuners, by Jason, etc., Master Link Tape
Pre-Amp., Speakers, Motors, Pick-ups by leading 4 QUR CATALOGUE OF AUDIO-ELECTRONICS

makers, Tape Recorders. 56 pages, 9in. X Tin. plus covers, generously flustrated and brim-full of valuable information. If you
At our showrooms, or see our Catalogue. cannot visil our well stocked demonstration room and shop, send 13 for copy of catalogue by return. Carriage

on goods charged ai cost. Goods sent anywhers in the world.
Telephone :
TELE-RADIO (1943) LTD.

With gold stove-enamelled stee!

chassis drilled, twin triode 12AX7 £6-16-6
valve, all parts and building and

wiring instructions.

£8-18-6

Complete, ready built.

189 EDGWARE ROAD, LONDON, W.2 spdington 445526

A few minutes from Marble Arch ® Our only address ® Open all day Saturday (1.0 p.m. Thursday)
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PIRANI HIGH VAGUUM
TEST EQUIPMENT

Manufactured by “W. G. PYE LTD.” for
M.0.S. ATOMIC RESEARCH STATION

5, HARROW ROAD,
PADDINGTON, W.2.

PADDINGTON 1008/9 and 0401,
CABLES: HENELEC, LONDON.

~——

PIRANI CONTROL UNIT PIRANI BRIDGE UNIT PYE SCALAMP GALVANOMETER

THIS COMPLETE VACUUM TESTING EQUIPMENT (5 ITEMS AS SHOWN)
E OFFERED BRAND NEW IN ORIGINAL CARTONS. WITH INSTRUCTION BOOK.

£3 3 - 10-0 CARR. PAID.

WITH CALIBRATOR (SPARE PIRAN! GAUGE HEADS, -EDWARDS TYPE Mé, LESS CALIBRATOR, 15/- EACH.,

The living
truth in

sound

gy

FIVE-FIFTEEN T

WINDSOR
POWER AMPLIFIER with PRE-AMPLIFIER

Volume Control, Bass and Treble Controls and Input
Selector Switch on chassis. Two inputs; one for radio

AMPLIFIERS

Based on the famous Mullard 5-10 circuit, this
equipment represents a marked advance in high-
quality amplifier design and construction, as in-
corporated in the Spectone Stereophonic Reproducers

Write for descriptive leaflet with full technical specifications

SPECTO LTD. Vale Rd Windsor

tuner or pre-amplifier and the second for a pick-up.
Treble Control continuously variable from + 16 db.to
—15db at 10 Kc/s. Bass Control continuously
variable from + 18db to — 12 db at 20 ¢/s.
£24/17/6
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(RADIO) LTD.

5, Harrow Road, Paddington, W.2

PADdington 1008/9 and 0401
OPEN MONDAY to SAT, 9-6. THURS. | o’clock

WIRELESS WORLD

TRANSISTORS

JUNCTION TYPE P-N-P
BRITISH MANUFACTURE

RED-SPOT 800 Kc/s Audio Frequency 10/-
BLUE-SPOT 1.6 mc/s Mixer and Fre/Changer . 15/-
WHITE-SPOT 2.5 mc¢/s R.F. add I.F. Amp. 20/-

All Transistors are Tested and Guaranteed.
N.B. The Red-Spot is similar to Mullard OC71.

TRANSMITTER /RECEIVER

ARMY TYPE |7 MK. I

This well-known R/T Transceiver is offered complete with
Valves, High Resistance Headphones, No. 3 Handmike and
|nstruct|on Book giving complete details and circuit, contained
in strong cabinet. Variable tuning.

Frequency Range: 44.0 to 61 Mc/s

Range approximately: 3 to 8 miles.

Power requirements: Standard 120 v, H.T. and 2 v, L.T.

Ideal for Civil Defence and communications,

BRAND NEW 5 9’6

= 3
I Calibrated Wavemeter for same 10/- extra '

PRE-SELECTED SEVEN TRANSISTOR
PUSH-PULL PORTABLE SUPERHET

Just switch to your favourite Station. No
tuning, no aerial or earth. Pre-select 3
stations. Complete with all components
and seven Transistors, 7 x4 Elliptical speaker.
Teletron Superhet Coils and I.F.T.’s. Powered
by 7% v. dry battery which lasts for months,
150 Milliwatts output.  All the above with
Circuits, etc., £9/17/6 carr. paid.

8T a

N‘\

Or with Matched Mullard bC72's_ (?.00
Milliwatts Output) and 7 x 4 Elliptical ||
High Resistance Speaker 30/-‘extra.

Suitable Plastic Cabinet, easy to assemble,
18/6.

Call and hear demonstration model working.

QUARTZ CRYSTALS

TYPE FT243 fundamental frequencies. 2 pin }n. spacing.
120 TYPES. B675 ke/s. to 8650 (in steps of 25 kefs.).
80 TYPES. 5706 ke/s. to 8340 ke/s. {in steps of 33.333 ke/s.).

ALL BRAND NEW ‘lo, = ench.

SET OF 120 CRYSTALS -
i SET OF 80 CRYSTALS £2£21%/%- l

TYPE FT2414A 54th harmonic Crystals. 2 pln $in. spacing.
80 TYPES AVAILABLE 20 Me/s.—27.9 Mc/s.
(in Rtep! of 100 kefs.). £12/10I-3se'.

2.5 .

2.5 Mc/s. 6.4 Me/s.
32.6 Me/s. 36.5 Mc/s.
33.7 Me/s. 36.6 Me/s,
36.3 Mc/s. 36.7 Mc/s

ALL BRAND NEW 7/6 each.

FT241A 200 ke/s. 10/~ ea
Crystal Holders Ior both Types 1/3 each.

&

“"EAVESDROPPER"
THREE TRANSISTOR POCKET RADIO
(No Aerial or Earth required)
Pre-selected to receive the Light and Home Stations. Total cost, as specified,
including Transistors, Transformers, Coils, Condensers and Battery, etc., with

circuit and baseboard. 7
77 6 POST FREE
Complete with Acos insert 90/- or with miniature hearing aid 92/6.

SPECIAL OFFER

Set of four Transistors |nclud|ng
one R.F. Transistor .
Set of six Transistors includi

one R.F. Transistor ............

F.M. CONVERTER UNIT
88/100 Mc/s.

Containing 6 valves—2-6BA6, EB9{,
YRI37, 2-EF54. Two L.F. stages and
separate local oscillator, graduated

Vernier tuning. Just plug into your

radio and obtain good listening on
F.M. Voltage required 250 v. 50 mja.
Kit with 2 Transistors, Components, and 6.3 a. 2 amps.

TRANSISTOR SIGNAL
TRACER

OVER 50,000 VALVES IN STOCK
SEND STAMPS FOR NEW 1957 28-PAGE CATALOGUE
SPECIAL REDUCTION FOR SETS OF VALVES

1A7GT, INGGT, 1H5GT, 1A5GT. (or 1Q5GT or 3Q5GT) 3716 Set
10 EF50 (ex Brand New Unite) 5/~ cach........... .. 48~ .,
10 EF50 (Red Syivanla, ex new units) 6/- each. .. 5B/~ .
K68G, 6K7Q, 6Q7G, 574G, 6V6G . ... ... .. 85~ ..
1R5, 185, 1T4, 184 or (384 or 8V4) . .... 2716 ..
X466, KTW61, DH63, KT63, Us0 35/~ .,

DK96, DF94, DAF96, DLo6 .............. .. 3218 .,
8K8Q, 5K7C, 6Q7G, 256A8G, 2525 (or 25Z6G) - 376 ..
12K8GT, 12K7GT, 12Q7GT, 35Z4GT, 35L6GT (or 50LGGT) 3716 .,
128A7GT, 128K7GT, 128Q7GT, 356Z4GT, 35L6GT or 50L6GT 35/ .

’Phones with Circuit.
3578 £7.19.6
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TRANSISTOR SQUARE CATHODE RAY TUBES

WAVE GENERATOR VCR138A WITH SCREEN .. £115 0
Ideal for sigual tracing. . VCRI30A ................ £115 0
Complete Kit with 2 Transistors Com- cxﬂ’g:ure ?c\;arante;ad fufl T/V e

EorentakendiCizmt B VRE176. Gonranised full T/V
RICOUTE! o, e EE- - EREE £115 0

MUEN{‘%T_.;AL 1§CREENS

62A INDICATOR UNIT VCR97. Slight-cut-of. G R
Containing VCR97 with Mu-Metal Screen. 3BP1. Brand new .. £110 ©

21  Valves: 12-EF50, 4-8P6l, 3-EA50,
2-EB34. Plus Pots, Switches, H.V, Cond.,

Resietors, Muirbead 8/M Dial, Double Deck
Chassis and Crystal. BRAND NEW. CRYSTAL M'CROPHONE

ORIGINAL CABES. /@. Carr. free. INSER’
518 — [deal for Tape Recording, Gramophone,

Amplifier, etc. Very sensitive. Guaranteed

INDICATOR UNIT TYPE I82A and Tested, 5/-.

Umt contams VCR517 Cathode Ray 6ln.

with Mu-Metal screcn, 3

TRANSMITTER/RECEIVER SCR 522
Comprising the well known BC625 and BC624A. Units complete with 17
valves types 2-832, 3-12A6, 3-128G7, 3-9003, 9002, 6G6G, 1215GT,
12AH7GT, 12C8, 6887 The complete unit is in very good condition having
very useful parts including Relays, Transformers, Condensers, etc.

Less valves 458/« carr. 5f-. With valves £5/18/- carr. paid.

MINIATURE I.F. STRIP TYPE
‘*373" 9-712 MEG.
Brand new miniature I.F. 8trip size 103in. x

EFGO. 4-3P61 and 1-5U4G valves, 8 wire-
wound volume conotrols and quantity of
resistors and condensers. Offered BRAND
NEW (less relay) at 6//6 Plus 7/6 carr. 24in. x 3in. high. Valve line up: 2-EF92,
' Radio Constructor ' ’rcope circuit 3-EF91 and EB91l. With cireuit.

cluded. With valves 45/ (less valves 8/ post free).

TRANSISTOR PUSH-PULL AUDIO AMPLIFIER

(150 MILLIWATTS OU'TPUT)
Bualld this Push-Pull Amplifier which is ideal for Crystal or Magnetic
Pick-up Amplification, Baby Alarm, Microphone Amplifier, eto,
Powered by 6-volt Dry Battery lasting for months.
Complete Kit of Parts including 4 Transistors and all Components with
Circunit (less speaker), £4/10/-.

R.F.24. 10/-. R.F.25 12/6. R.F.26 25/-.
Brand new with valves, carr. 2/6.

6 v. VIBRATOR PACKS
Output 180 v. 40 m/a., 15/-. 8rand

new,

RECORD CHANGERS

B.9.R. 3-speed—Plays Mixed Records
£7/19/6
B.3.R. 4-speed—Plays Mixed Records
£8/16/- pick-up type “T.”
ALL BRAND NEW Brand new in original ¢

COLLARO RC/3/554
3-speed single pla.ye.r with crystal turnover
£6I19I0 carr, 3/6.
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TEST METER. Model 420 S.P. (by Radio City Products, U.S.A.).
This is a pocket size instrument, 3in. sq. meter in polished wood
carrying case, covering a wide range of voltage at a sensitivity .of
1,000 ohms per volt for both A.C. and D.C. tests. In addition to this,
the instrument will measure resistances up to | meg. and D.C.
current up to | amp. Complete with full instruction data. Tested
before despatched. £5/19/6 only. Carriage. etc., 7/6.

VALVE TESTER (by Radio City Products, U.S.A.), model 314
Brand new, unused, with instruction manual. 110-220 v. A.C. 50 c/s-
Will test most American valves from [.1 v. to 200 v. £10, carr. 5/-.
AVO TEST BRIDGE. No. | M.K.| for 230 v. A.C. mains operation.
Will test all condensers from .00001 to 50 mfds., aiso resistances from
S ohms to 50 megohms. A very useful instrument, tested before
despatched. £8/19/6. Carriage, etc., 7/6.

AVO VALVE TESTER. Complete with Rotary Panel in good order.
£7/19/6. Carriage and Packing 7/6.

WEE-MEGGER (Evershed & Vignoles), 500 v.-50 megohms. As
new, £12/10/-. Post paid.

AIRCRAFT RADIO RECEIVER (BY RCA Model No. CRV.
46151). Freq. 195 kefs. to 9050 kefs. (33-1,500 metres) continuous.
For 28 v. D.C. input with built-in dynamotor. This é-volt receiver
with 2 R.F. stages and 2 I.F. stages with B.F.O. and C.W. is in our
opinion one of the finest sets so far released by the Air Ministry.
Complete with A.C. mains power unit for loudspeaker or phones.
Ready to use £15. Carriage 10/-.

COMMAND RECEIVERS. B.C. 454, 3-6 mcfs. New, Boxed.
35/-. Ditto 455, 6-9 mc/s, 35/-. P. & P. 3/- each.
COMMAND TRANSMITTERS. 2 1-3 megs. Complete with
valves and crystal. New and boxed. 35/-. P. & P. 3/-.
VITAVO X PRESSURE UNITS. Heavy duty. P.M. 20 watt. Brand
new, £4/9/6. Also ditto, second-hand, in good working order, 40/-,
carr. 7[6.
8.C. 929ACRT INDICATOR UNIT. Containing |-3PBI 3in, C.R.T.
3-6SN7s, 2-6H6s, 1-6G6, 1-6X5, 1-2X2; 8 valves in all. Ideal for "scope
conversion. New, in original sealed cartons. 70/-, carr. 5/-.
15 WATT 12 v. D.C. AMPLIFIER (BY PARMEK O, ex-ADMIRALTY).
Fitted for mike and gram, with '* Fader '’ control. With 2-EL35s in
push-pull output. Speaker output 15 ohms. Housed in metal case,
size l4in. x 9in. x 9in. Ready to use, zuaranteed in perfect order,
£12/10/-, carr. 10/-.
PARMEKO MOVING COIL HAND MICROPHONE. 200 ohm
imp. Fitted on/off switch, complete with 12 yds, flex, 30/-, p.p. 2/6.
RE-ENTRANT LOUD-HAILERS. Heavy duty 20 watt all-metal.
15 ohms. By Parmeko. £6/10/-. carr, paid.
PARMEKO TWIN BAKELITE LOUD-HAILERS (ex-Admiralty),
complete cn metal base. 10 watts, 50/, carr. 7/6.
RCA BRAND NEW. 15in, |5 ohms 30 watt P.M, speakers. £9/19/6,
carr. 12/6.
C.M.G. 25 PHOTO CELLS (OSRAM). Brand néw, 15/-, p.p. I/—
AC/DC POWER SUPPLY UNITS. 230 v. A.C. 50 cycles input-
100 v. D.C. at | amp. out. Housed in strong metal case, ex-G.P.O.
New and unused £4/t0/-, carr. 7/6.
RECEIVER TYPE RI392/P 104. |5 valve sup-het set 95-150 mcfs.,
(2 to 3 meters) slow motion tuning, normally crystal controlled or
tunable over 95-150 mc/s. Receiver front panel made to fit 19in.
Rack Mounting. External Power supply required, good order. Only
£5/19/6, carr. 15/~
TRANSFORMERS. 110-230 v. Primary. Sec, 26 v. tapped to
4l v. at 14 amps. New and boxed. £3/10/-. carr. 5/-.
APQ9 TRANSMITTER. Containing 931a Photo Electric cell (com-
plete with network). 2-6AC7s, 1-6AG7, 2-807s and 2 blower-cooled
8012s. With rev. counter. Brand new, 89/6, carr. 12/6.
ELECTRIC LIGHT SLOT METERS. 200/250 v. A.C., 5-10 amps.
I/~ in slot, 6d. or 7d. per unit. By Measurement Ltd, All Bakelite case,
in very good condition, 50/-, carr. 7/6.
SOUND POWERED HEADPHONES. Can be used for speaking
or receiving. 15/- per pair, p.p. 1/6.
TRANSFORMER. 2.8 kV. E.H.T. at 5 mA,, with additional 4 v,
heater supply for 230 v. input. A sound job built to the highest
specifications. Tested before despatched. 47/6. Carriage, etc., 5/-.
VARIAC TRANSFORMER (Zenith), 200-230 v. input with con-
trolled output voltage from 200-250 v. at 8 amps. Brand new in
maker’'s sealed cases. £4/19/6. Carriage, etc., 7/6.
DON “ 8" TWIN TELEPHONE CABLE, on | mile and } mile
drums. £5 per mile, 25/~ per § mile, carr. extra.
ROTARY CONVERTERS. 24 v. D.C. t0 230 v. A.C. 50 cycles. 100
watts. Fully tested, £4/12/6, carr. 7/6.
HEAVY DUTY TWIN I2in. P.M. |15 ohms SPEAKERS. Housed in
H/D lin. thick Cabinet (slightly soiled). Size 3%in. x 18in. x 12in.
Felt padded inside. As used by the Admiralty P.A. Ideal for portable
amplifier, etc. Limited quantity only. £12/10/-, carr. 10/-,
ACCUMULATORS. Bakelite cased. 2 v. 100 ampere. 75 actual.
Ex-Govt. New and unused. Complete with carrying handle. ldeal for
coupling 6 or 12 v. storage batteries. Size 64in. x 6%in. x 3%in. 15/~
each. Carr, 3/6 each, or 3 sent for 7/6 or 6 for 12/6,

SELENIUM METAL RECTIFIERS. FULL BRIDGE

6ori2v.lamp. ......... 7/6 24w | b ... 13/6
12v. 2 amp. ..... . o= 24 v. 2 amp. 20/-
12 v. 24 amp. 15/~ 24 v. 2; amp. 25/~
12 v. 4 amp. 16/6 24 v, 4 amp. .. 30/-
12v. 6 amp. ... . 23/6 24v, 6 amp. .. 35/~
12v. 10amp.  ........... 24 v. 10 amp. 80/-

40/- .
SPEEDY DELIVERY OF L.T. RECTIFIERS TO ORDER.

15 LITTLE NEWPORT ST., LONDON, W.C.2

GERrard 6794/1453

A.M.Brit.l.LR.E, and CITY and GUILDS Radio and
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EDDY'S (Nottm) LTD.

172 ALFRETON ROAD, NOTTINGHAM

OUTSTANDING BARGAIN!
B.S.R. 4-Speed AUTO-CHANGE UNITS
£7.18.11! Carriage 5/- extra.

VALVES ALL NEW AND GUARANTEED
POSTAGE 6d. a valve.

IRS  7/3 6K7g 2/il ECC8411/6 PCF8210/3

1S5 6/I1 gvegt 6/I1 ECH42 9/11 PEN46 5/6

1T4 6/11 PL8I 103
IUS  6/I1 12K8gt 13/6 ECL80 9/Il u2s  1/6

384 73 35L6gt 8/I1 EF41  8/il UCH429/11

3v4 7/3 807  3/il EFS0 8/ yf4) g/l

574g 8/6 EBC4l 9/11 EL4l 10/3 uUL4 9/Il

6J5gt 3/11 ECC83 8/I1 EY51 911 UY4l 7/l
MANY OTHERS IN STOCK

GERMANIUM DIODES, I/-. Post 3d.

RELAYS, 40 ohms, 4/11. Post 6d.

PURETONE RECORDING TAPE, 1,200ft. reels,

11/6. Post 9d.

FISK SOLARISCOPES, 5/6. Enables the time to be

known in any part of the world. Postage /6.

IF STRIPS, Type 373, 9.72 meg., valve line-up 2

EF92, 3 EF91, and EBS1, with valves 42/6, less valves

6/6. Postage /3.

RF25 UNITS with valves, 40-50 mc/s., 8/11. Post. 3/-.

C.W.O. or C.O.D. ONLY,
NO LISTS. TRADE ENQUIRIES INVITED.

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

NOW IN OUR SIXTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course

DO YOURSELF A BIT OF
GOOD, TAKE—

A B.N.R.S. Study Course

Telecommunications Exams., etc., etc.

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

66 ADDISCOMBE ROAD, CROYDON, SURREY
Tel. ADDiscombe 3341
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Best Buy «at Britain’s

TEST METERS
American multirange, in handsome polished
wooden case with leather carrying handle.
Size éin. x 6lin. x 3%in. 400 microamp

basic' movement. AC and D.C. volts
0-2.5, 10, 50, 250, 1,000, and 5,000. (1,0C0
ohms per volt.) D.C. current O-1, 10,
100 m/Amps., and | Amp. Ohms 0- 500,

100 K., and 1 Meg. Decibels — 10 to +69.
Complete with test prods, leads, circuit,
instructions, and battery. New condition,
tested. £5/19/6.

INSULATION TESTERS by Record
Electric. 0-50 MegOhms. Test voltage 500.
In perfect working order., Complete in
leather carrying case. £9/19/6.

OUTPUT POWER METERS. Ex-W.D,,
No. 3, Mk. 2 (Windsor 150 A.). Impedance
ranges 2.5 to 20,000 Ohms in 40 steps.
Power ranges 0-5, 50, 500, milliWatts,
and 0-5 Watts. Also scaled in dB. 3{in.
M/C. meter. In oak case, 104in. x 8in. x
54in. In good condition. Tested. £IS.

AVO TEST BRIDGES. Capacity 5 pFd.
to 50 mFd, Resistance 5 Ohms to 50 MegOhms,
Inductance can be measured against external
standard. Balance is indicated on a meter,
which can also be used a valve voltmeter.

from .1 to IS volts, Has leakage test and
Power Factor control., For mains
operation 220-240 v. Good condition.

Tested. £8/19/6.

AVO VALVE TESTERS in Good Con-
dition, with panel. For CALLERS only.

MARCONI SIGNAL GENERATORS
TF390G. 4-32 and 50-100 Mc/s.... £25 0 0
TF390G. 16-150 Mefs............. £27 10 0
TFSI7F. 18-58 and 130-260 Mc/s. £35 0 0
All  complete with Instruction Book,
spares, Calibration Charts, etc. In original
transit cases. Brand new. We have large
stocks of. similar quality Laboratory type

equipment available to callers at very
reasonable prices.
VIBRATOR PACKS. Input 6 v. D.C.

Qutput approx. 100 v. at 30 m/Amps, D.C.,
fully smoothed and RF filtered. Size 64in, x
5in. x 2in. Fitted with Mallory 629C Vibrator.
Brand new, boxed, 12/6.

HEAVY DUTY BLOWERS.
D.C. mains 200-250 v.

For A.C./
300 watts. [4in,

diam. outlet. Suitable for industrial use,
forges, etc  With spare filter pads and
brushes. Brand new. £4/19/6.

HEAVY DUTY LT TRANSFORMERS.
230 v. A.C. mains input, Secs. 5-0-5 v,
5-0-5 v., and 5-0-5 v., all at 5 amps., each
winding. 5, 10, 15,20, 25, or 30 v. at 5 amps.,

or other posslble combinations. 42in. x
4tin. x 6in. high. Wt 12lb, BRAND
NEW, 29/6. ANOTHER 230 v, A.C. mains

input, two separate secondary wmdungs,
each 14 v. C.T. 12 amps.- 14, 21, or 28 v.
at 12 amps., or other possible ‘combina-
uons Wrt. 24lb. Ex Admiralty. Brand new

42/6.
U.S.A. potted type, input 210/220/230 v.,
5 secondarles. 7 v.4a.,75v.4a,75v
8a.and 2.5 v. 5 a., ALL centre tapped and
6.3 v. 4a. These can be connected to give
many useful voltages up to 31 v. 4 a. Size
6in. x Sin. x 4in. Wt, |44lb,, price 35/-.
G.E.C. 200-250 v. A.C. mains input. 30 v,
(tapped at 10 v.) 36 amps. output. S54in. x
6in. x 7in. high. Wt, 24lb,, 55/~.

SELENIUM BRIDGE RECTIFIERS.
Funnel cooled. A.C. input 45 v. R.M.S
D.C. output 30 v. 10 amp. 47/6 each.

HEAVY DUTY SLIDER RESISTORS.
250 watts. Rated to carry 25 amp. .4 ohm
resistance. For charging boards, etc.
Worm drive. On metal stand 9in. x 4in. x

BRAND NEW 7/6 each. AN-
12 amps,, | ohm, 150 watts,
6/6. ALSO 14 ohms, graded | to4amps.,7/6.

FIELD TELEPHONES.
Mk. 5. -Buzzer calling. Ideal for building
sites, farms, workshops, etc. Complete with
handset and batteries, Tested, 3%9/6 each.
CRYSTALS. 200 Kc/s American GEC, 10/-
each. 100 Kc/s R.C.A. bars, [9/6 each.

SFT. P.O. TYPE 19in. RACKS. “U”
channel, heavy angle base 59/6.

Army type D,

TOP BAND R1155 L's!

Superior version of the R1155 with super slow-motion drive.
200 kefs to 18.5 mc/s. in 5 ranges, covering the 100-200 metre
trawler and shipping bands. Although not packed in
original transit cases, these are in every way equal to
BRAND NEW, and are fully guaranteed. Never before
available at the low-price of ONLY £12/19/6. Carrlage I0/6
RIIS5A equal to new and fully guaranteed. £10
ALL RI155’s are supplied with free booklet, re-: allgned
and tested before despatch, and gladly demonstrated.
Send S.A.E. for details of receivers and power packs, or
1/3 for 14-page illustrated booklet.

A.C. MAINS POWER PACKS WITH OUTPUT
STAGE. Just plug in, NO modifications. Heavy duty quality
job, guaranteed 6 months. Type A, £4/I0{—. Type B, with
6%in. speaker, £5/5/—~. Type C, in specially designed black
crackle steel cabinet, with 8in. speaker de luxe, £6/10/~.
SAVE £££s. DEDUCT 10/- WHEN PURCHASING

RI)55 AND POWER PACK TOGETHER.

RI09A RECEIVERS. 8 valve superhet using
5x ARPI2's’and 3 x AR8's covering 2-12 Mc/s.
Contains vibrator pack and 31" speaker and
operates from 6 volt battery, consumption 14

amps. Housed in metal case 13”7 x 12" x II_".
Complete with valves and circuit. Aerial
tested and in very good condition. £4.7.6.

Carr. paid.

MEDIUM WAVE COMMAND RE-
CEIVERS. 550-1,500 Kcfs. Ideal for car
radio. These have not been on tha market
for years! Few available. First class con-
dition. ONLY 79/6. Still available, BC453
(Q5’er), 59/6, and BCXXX (Top band)
1.5-3 Mc/s. NEW, BOXED, 75/-. FREE
CIRCUIT  WITH EACH  RECEIVER.
TRANSMITTERS. Complete with 1626,
1629 and 2 1625’s and erystal. BC457
4-5.3 Mc/s., 22/6. NEW ditto, 29/6. BCZZZ
2.1-3 Mc/s., unboxed, 29/6.

PYE 45 Mcfs IF STRIPS. Complete with

WIRELESS SET No. 19, Mk. 2.

Two transmxtter-recelvers and an intercomm. ampllfer in
one case. '* A " set covers 2-8 Mc/s. R/T and CW, and *'B **
set 240 Mcfs R/T only. Complete with dynamotor for 12
v. D.C, operation, 6 K7G, 2 6K8G, 2 6VéG, 6B3G, 807,
EF50, EB34 and 500 microamp check and tuning meter.
SAE for full details and specification.  Technical data
available. Made in Canada, in first-class condition, £5/10/-
plus 15/- Carr. and Pkg. Or less dynamotor, £4/I9/

.7 valves and CIRCUIT. New. ONLY 39/6.
MINIATURE 9.72 Mc/s IF STRIPS.
Only 103 x 24 x 3in. Ideal for FM conversion.
2 EF92’s and | EF9I IF Amps., EB9| Det/AVC,
EF91 AVC Amp., and EF91 noise limiter.
?rand new, with circuit, 45/—, or less valves

RF UNITS. ALL BRAND NEW AND
BOXED. RF24 10/-, RF25 12/6, RF26 25/-.

METER BARGAINS

RANGE TYPE SIZE 'RICE
50 Microamp. DC M 24in.  Flush oirc., scaled 0-100 59/6
100 Microamp D.C. M/C ‘Min. Fiush cire., scaled 0-1,500 39/6
500 Microamp. D.C. M/C Flush clrcular 17/8
500-0-500 Micro- D.O. M/C 2}in Flush ou‘culnr, scaled 100-

amp. 0-100 V. 25/~
1 Milliamp. D.C. M/C 2in. Flush square, Fe/NFe 2216
100 Milliamp. D.C. M/O 2}in,  Flush circular 10/6
150 Milliamp. D.0. M/C 2in. Flush square 716
200 Milliamp, D.C. M/C 2}in. Flush gircular 10/6

1 Amp. Thermo-couple 2Hn.  Projecting circular 8/9
4 Amp. Thermo-couple 2in. Flush square 6/9
20 Amp. M/C 2in. Projecting circular /13
30-0-30 Amp D.C.M/I 2in. Proj. cire., car typc B/-
15 Volts . M/T  2%n.  Flush Circu]a.r B
300 Volts M 2in. Flush square 0Ofi

D.C. M/C
METER RECTIFIERS., Full wave bridge.

10/6
Brand new. Salford 1/m A.
6/6. 5 m/A.. 6/8. STC2m/A., 5/6.

Post 2/6.

RT37/PPN2 BEACON TRANSMIT-
TER-RECEIVER. 2!4-234 Mc/s Size I3in.
x 10in. x S5in. Contains 5 3A5, 3 IS5, | IRS
and 2 2 v, synchronous vibrators. Operatea
from 2 v. accumutator via 2 built-in vibra-
packs. Complete with telescopic mast
antenna system (94ft.), lightweight head-
phones. Technical Manual, super quality
carrying haversack, cords, co-ax. cables,
plugs, etc. Total wt. 28lb, BRAND NEW,
boxed, American equipment, 72/6.

TWO-WAY MORSE TRAINING sETS,
W/T Mk. 3. Consists of 2 valve oscillators
(ARPI12’s) (one with pitch control), for | or 2

operators. Has provision for creating

RUNNING TIME METERS.
timing any A.C. mains apparatus.
1/10 to 10,000 hours on 5 scales.
tested, 35/—.

200-250 v. 50 ¢fs.
4;in, diam. Good condition,

RCA AMPLIFIERS

MODEL MI-11220.
Output 12 watts at 5-7.5-15-600 ohms.

Employs 2 6L6G. 4 6J7, and | SU4G.
For 190/250 v, A.C.
mains. In grey crackle case, 17 x {1 x 9in, Wt..38lb. Brand
new and boxed. Price, less valves, £9/19/6. Circuit supplied.
OR, ready converted for use with pick-up or microphone,

For life testing and process 124in. x 10in. x 8in.,

‘atmospherics.” In polished oak case
wt. 16lb. Complete

Indicates with valves, leads, 2 keys, 7-way terminal

board, circuit and instructions, but less bat-
teries and phones. Ideal for Cadets, Scouts,
etc. SNIP, 19/6, Carr. 7/6.

COMMUNICATIONS RECEIVER
CRI100. Covers 60 Kc/s to 30 Mefs in 6
ranges. 2 RF’sand 3 IF’s, variable selectivity,
B.F. Osc., etc. Operates from 2104250 v
A.C. mains. Size [6in. x 12}in. x |64in.
deep, wt. 82Ib. S.AE. forlllustrated details.
Overhauled, first class condition, £21.
CR100/2 W|th side-tone facility, superb
condition, £25. Plus £2 carr. and pkg.
(£1 refund when pkg. case returned.)

INDICATING UNIT 277. Contains lin.
C.R. Tube type VCR512 (same as used in
G.E.C. ** Miniscope "), 4 EF50, 2 EAS0, and a
host of useful components. Has *Focus ™
and '* Brightness *' controls, etc. Size 5}in. x
7in. x 12in, deep  All Tubes tested. 39/6.

INDICATOR UNIT 62A. Has VCR97
with Mu-metal screen, 12 EF50, 3 EAS50,
2 EB34, 4 SP61, Muirhead SM Drive, and a
host of pots, swntches etc. On double-
deck chassis, ldeal for 'scope. In wooden
transit case, Brand new condition. 59/6.

METAL RECTIFIERS. 250 volt, 100 m/A

with tone control, £2 extra. Set of new boxed valves 59/6. 5/~ 230 volt, 60 m/A 3/6. Many other types.
ALLERS PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
ORNER T R
i :
ndicator cl 818 -
w2 CHARLES BRITAIN ) Ltd
g mtdf.dpa.p;‘f::per %/. Radlo [
mid. V.
"He "".T1n 11 UPPER SAINT MARTIN'S LANE,
ggzgz;ggg - % LONDON, W.C.2. TEMple Bar 0545
Badystone " 358 7’ One minute from Leicester Square Station (up Cranbourn Street)
XS GEEr- .o 9/6

Meters, from .... Shop Hours:

9-6 p.m. (9-1 p.m. Thursdavy).

Open al! day Saturday
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RELAYS P.O. TYPE 3000

=5 SR BUILT TO YOUR
e : SPECIFICATION

QUICK DELIVERY
KEEN PRICES

CONTACTS UP TO
8 CHANGE OVER

UARANTEED

METERS

F.8.D. Size Type Price
100 Microamp 2}in. MC/FR 50/-
260 ,, (multirange scale) 3}in. MC/FR 55/

600 ,, (scaled 0/15 KV) 2in. MC/FR plug type 18/6

1 Milliamp %in, MC/FS Elliott 5Q/87 21/6
30 2}in. MC/FR 12/6
100 2}in. MC/FR 12/6
20 Amp. adin, MI/FR 25)-
2, 2}in. MI/FR DC 776
50 . bin. MI/PR 60/~
50-0-50 Amp. 2in. M /FS 12/6
16 Volt 24in. MI/FR 15/6
20 ,, 2in. MC/FS 10/6
40 %in MC/FS 10/6
300 2in. “MC/FS 10/6
300 . 23in. MI/FR 25/-
300 ., bin. MI/PR 60/-

INSTRUMENT RECTIFIERS. Full Wave Bridge 1 m/a. 8/6, 6 m/a. 7/6,
50 mfa, 5/~. Post 6d.

TELEPHONE UNITS. SOUND POWERED. NO BATTERIES REQUIRED.
Just connect with twin flex for 2-way conversation, 9/- per pair. Twin
Flex 4}d. yd. Post 1/6. One pair each end will avoid changing over from
mouth to ear, 18/-. - Two pairs each complete with cord, plug and socket,

HANDSETS, G.P.O. type, but sound powered, complete with cord, piug
and socket, 50/~ per pair, post 2/6. The ideal job for home or office, just
connect with flex.
BELL SETS, G.P.O. type 25, 17/6 ea. Post 2/-.
RINGING GENERATORS for same, 10/6. Post 2/-
BATTERY CHARGERS. Output up to 22 v. 10 amps., controlled by two
4-position rotary switches for fine and coarse control. Input 200/250 v.
A.C. 50 cy., fused for A.C. and D.C,, clear scaled ammeter. Brand new,
made by S.T.C. £17/10/-. Cge. 15/-.
CHARTBOARDS. With pantograph arm, perspex scale, protractor head,
as used in the R.A.F. for navigation purposes, 17in. square. Brand new.
will make a useful drawing board. 25/-. Post 3/-.
RADIATION MONITORS. Philips Type 1092c. A portabie self-contained
unit in haversack, measuring Gamma Radiation. Scaled 0 to 10 milli-
rontgens per hour, using Mullard Geiger Counter MX115. £26.
HEADPHONES. Balanced Armature Type DHR, 17/6 per pair. Post 1/6.
HEADPHONES. High resistance 4,000Q2 Type CHR, new, 12/8 pair, post 1/6.
VARIAC TRANSFORMERS. Oil filled type. 80 CO 7.5 amps enables 230 v.
A.C. mains to be kept constant. 130/—. Cge 7/6.
RACK8—POST OFFICE STANDARD. 6ft. high with U-channel sides
drilled for 19in. panels, heavy angle base. 4ft. 10in. also in stock.
INSPECTION LAMP. Fits on forehead leaving hands free, battery case clips
on belt 7/6. Post 1/8. Takes E.R. Battery No. 1215 2/9, post 9d.
PHOTOMULTIPLIER No. 931A. Ideal for film scanning, spectography,
Alpha counting, colorimetric measurement, etc., supplied complete in
lightproof chamber with lamp, wired with the resistor network, 10f .
VERNIER DRIVES. Muirhead scaled 0/180 deg. Ratio 38 to 1. Diam. 3in.
10;,6. Post 1,6.
gLGOWPMOTION DIALS. 6in. Scaled 1/100 reduction 200 to 1 or direct.
/6. ost 2/-.
MASTS TEL/ESOOPIO. Extending to 12ft. in 7 sections. 15/6. Post 2/6.
TELEPHONE SETS. For perfect communication between 2 or more posi-
tions. Wall Type, one, pair of units, £5. Batteries §/6. Twin wire 6d. yard.
Desk Type, now available, latest modern style. Two complete units ready
for use, £8/17/6. Wire 5d. per yard. Post 3/-.
ROOM THERMOSTAT. Adjustable between 45 and 756 deg. Far, 250 v.
10 amp. A.C. Ideal for greenhouses, etc., 35/-. Post 2/-.
GEARED MOTORS for the model maker. Small but very powerful. 12/24
volts D.C, 4/8 R.P.M. 35/-, Post 2/
VENT-AXIA FANS—EXTRACTION OR INTAKE. 230/250 volts A.C.
6in, diam. blades 130/-. 12 volt D.C. 80/—, post 2/9.
RATIO ARM UNITS. Sullivan. 600 ohms -+ 600 ohms, 50/-. Post 2/-.
WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plug type £5.

ELEGTRO MAGNETIC
COUNTERS

Post Office type 11A, counting up

to 9,999, 2 to 6 volts D.C. 3 ohm

coil, 12/6 each. Post 1/-. Many

other types in stock.

ROTARY-CONVERTERS. Input 24 volt D.C. Output 230 volt A.C. 50cy.,
conservatively rated at 100 watts, 92/6. Alsoavailablein a strong ventilated
metal case with switch, input lFlug and output socket, 105/-. Cge. 7/6.
CHARGING RECTIFIERS. Full wave Bridge 12 volts 2 amps., 13/6, 4 amps.,
22/6, suitable trapsformers 2 amp., 24/-, 4 amp., 27/3, post 2/-.
VARIABLE RESISTANCE. 160 ohms, 2 amps., on 10}in. Twin formers,
gearing with control handle. Suitable for dimming, 35/, post 2/9.
TERMINAL BLOCKS 2-way fully protected. No. 5C/430. 4/- doz. or box
of 50 for 18/ 3-way, 8/- doz., post 1/6.

L. WILKINSON (CROYDON)

19, LANSDOWNE ROAD, CROYDON
*Phone : CRO. 0839 Telegrams : “ WILCO,”” CROYDON

APRIL, 1957

.5 VOLT
STABILIZERS

THE A.E. RANGE CF HERMETICALLY SEALED
LOW VOLTAGE STABILIZERS

Max. operating currents: 20 mA to | A.

A.C. Resistances {pulsating D.C.): 1Q to .05Q.

Ambient temp. limits: -5°C to 70°C.

Useful frequency range: up to 10 Mc/s.
Also available with small ** emergency ’’ storage capacity. Suitable
for operation in series and parallel. ** Filter action " of 400 mA
type at S0 cfs equivalent to 60,000uF. Applications include:
‘“ Fixed bias '’ operation, protective ccts., D.C. heater supplies,
reference potentials, semi-conductor circuitry.

Brochure from Sole Concessionaires:
MERC!A ENTERPRISES LTD.
30 Silver St., Coventry.

POLY THENE-
PROTECTIVE CAPS & PLUGS
FOR
STANDARD INTERNAL & EXTERNAL
THREADS
OR
SPECIAL MOULDINGS

AMPLEX APPLIANCES (KENT) LTD.

19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
' (RAVensbourne 5531)
All export enquiries to
ANGLO NETHERLAND TECHNICAL EXCHANGE LTD.
3, TOWER HILL, LONDON, E.C.3.

TAPE RECORDERS
DECKS, TAPE, ETC.
The new TRUVOX RECORDER.
Model R.! (Release Mid-luly) com-
plete with Crystal Microphone and
1,200ft. of tape, fitted with TRUVOX
PRECISION ** Place *' Locator.
TRUVOX TR/7U (as illus.) DECK.
‘‘ Standard and Senior Radio Jack *’
Telephone attachment. Type ‘C°'
amplifier. " Gevaert '’ Magnetic
Recording Tape 1,200ft.  * Scotch
Magnetic Recording Tape
1,200ft. Rewind spools 7in. and Sin.
clear” plastic, also metal types.

">
WE ARE STOCKISTS OF COMPLETE INSTRUMENTS,
\' ’ AMPLIFIERS, RECORDING TAPE, REWIND SPOOLS,

MICROPHONES, RADIO JACKS, DECKS, ETC! SEND
ALSO FOR OUR LIST OF RADIO CHASSIS, AND
MONTHLY BULLETIN.

Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3 Tel.: ACOrn 5021.
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RF UNITS TYPE 26. For use with
the R.{355 or any receiver with a 6.3 v,

supaly. This is-the variable tuning unit

which uses 2 valves EF54 and | of EC52,
Covers 65-50 Mc/s. (5-6 metres). Com-
plete with valves, and BRAND NEW
IN ':“IAKER'S CARTONS. ONLY 25/-
each.

MARCONI BAND Il CRYSTAL
CALIBRATORS. Frequency range
170-240 Mc/s. Incorporates 5 Mc/s.
crystal for better than .00} per cent.
accuracy. Directly calibrated dial,
internal A.C. mains pack. Complete
with spare set of valves and instruction

manual in  maker’s transit cases.
BRAND NEW. ONLY £4/19/6.
CLASS D WAVEMETER

Another purchase of this famous

crystal-controlled wavemeter which has
been repeatedly reviewed and recom-
mended in the “ R.S.G.B.”” Bulletin
as being suitable for amateur trans-
mitters. Covers 1.9-8.0 Mc/s., and is
complete with 100/1,000 kefs. crystal,
2 valves ECH35, two é-volt vibrators
and instruction manual. Designed for
6 v. D.C. operation, but simple mod.
data for A.C. supplied. BRAND NEW
IN MAKER’S TRANSIT CASES. ONLY
£5/19/6. Transformer for A.C. modi-
fication, 7/6.

A.C./D.C. BLOWERS. 220/250 volts,
300 watts. |4 in. diam. outlet. Complete
with filter pads. BRAND NEW.
ONLY £4/19/6.

INSULATION TESTERS (MEG-
GERS).
volts pressure. Overhauled, and in
perfect order. With leather carrying
case. ONLY £9/19/6.

POWER UNIT TYPE 3. Primary 200/
250 v. 50 c¢ycles. Outputs of 250 v.
100 mA. and 6.3 v. 4 amps. Fitted with
H.T. current meter, and voltmeter. For
normal rack mounting and has grey front

panel size 19in. x 7in. ONLY 90/-
(carriage, etc., 7/6).

EHT TRANSFORMERS. 55 kV.
(Rect.) with 2 v. 1| a, 79/6. 7 &V.

(Rect,) with 2 v. | a, 89/6. 2.5 kV.
(Rect.) with 2-0-2 v. Ll a, 2-0-2 v,
2 a. (for YCR 97 tube, etc.), 42/6 (post-
age 2/- per trans.).

159 RECEIVER UNIT. Contains |
each valve, types EF50, EAS50, SPéI,
RL37 and 24 v. selector switch, ONLY

kels.

X and Y shifts.

oscilloscope.

15/-).

TRAWLER BAND R 1155s.

The latest version of this famous Communications Receiver

to be released by the Air Ministry. Covers 5 wave ranges:
18.5-7.5 Mc/fs., 7.5-3.0 Mc/s., 3.0-1.5 Mc/s., 1.5 Mc/s-600 kefs.,
500-200 ke/s. As used by Coastal Command, Air-Sea Rescue
Launches, etc. All sets thoroughly tested and in perfect
working order before despatch, and on demonstration to
callers. Have had slight use, but are in excellent condition.
ONLY £12/19/6.

A.C. MAINS POWER PACK OUTPUT STAGE, in black
metal case, enabling the receiver to be operated immediately,
by just plugging in without any modification. Can be supplied
as follows: WITH built-in 64in. P.M. speaker, £5/5/-, LESS
speaker, £4/10/-. With 8in. P.M. speaker, £6/10/-.

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.

Send S.A.E. for illustrated leaflet, or /3 for |4-page booklet
which gives technical information, circuits, etc., and is supplied
free with each receiver.

Add carriage; 10/6 for Receiver, 5:- for Power Unit.

FREQUENCY METERS TYPE LM.

The United States Navy
version of the BC22I.
Frequency range 125-20,000
kefs with better than 0.01%
accuracy. Contains a Crystal
Controlled  Oscillator, a
Heterodyne Oscillator, and
an Audio Frequency Ampli-
fier. Can be used as Signal
Generator, having CW-MCW
control. BRAND NEW and
UNUSED. Quotation on
request.

Read up to 20 megs. at 500 -

METERS

F.S.D. SIZE AND TYPE
50 microamps D.C. 24in. Flush circular
100 microamps D.C. 2in.  Proj. circular
250 microamps D.C. 2in. Proj. circular
500 microamps D.C. 2in, Flush square...
500-0-500 micro.D.C. 2%in. Flush circular
| mfa D.C. 2in.  Flush square...
2 mja D.C. 54in.  Flush circular
5 mja D.C. 54in.  Flush circular .. .. 40/~
10 mfa D.C. 2}in. Flush circular (blank scale) 10/6
150 mfa D.C. 2in,  Flush square e 716
200 mfa D.C. 24in.  Flush circular .. . 12/6
8 amps A.C. 3in.  Flush sguare moving iron  25/—
10 amps D.C. 34in, Proj. circular .. 20/-
20 amps D.C. 2in,  Proj. circular 716
40 amps D.C. 2in.  Proj. circular 7i6
15-0-15 amps D.C. 34in, Flush square... 25/
30-0-30 amps D.C. Car type movi 5/-
15 volts A.C. 2%in.  Flush circular moving iro 8/6
300 volts A.C. 24in. Proj. circular ...l 25/-
2 Kilovolts A.C. 2Lin. Proj. circ. electrostatic .. 22/6
300 volts D.C. 2in.  Flush square............ s 10/8

OSCILLOSCOPE No. 11

Made for Anti-Aircraft Command, and just reieased by
Ministry of Supply.
1952, this is a First Grade L.F. Oscilloscope incorporating
a Hard Valve Time Base, with existing speeds of 1-5-40
milliseconds, but is easily converted at a cost of a few
shillings to produce speeds of 3 cycles per second to 30
Has High Class Amplifier with Fine and Coarse
gain controls, plus Brightness and Focus controls, and

Manufactured by A. C. Cossor in

Conservatively rated Mains Power Pack

is for nominal 115 v. and 230 v. input, and is adequately
fuse protected in all circuits.
ACR.10. Will make up into an ideal workshop or servicing
Has grey and black engraved front panel
size 19in. x 7in., depth of unit being 12in.
in heavy steel transit case, in which it can be used, or
removed for standard 19in, rack mounting. Complete with
leads and suggested modification data.
IN MAKER’S PACKING CASES. ONLY £12/10/- (carriage

Tube employed is 23in.

Hlustrated

BRAND NEW

WIRELESS SET NO. 19 MK. II.
The famous Army Tank Transmitter-
Receiver. Incorporates ‘“A " set
(TX/RX covering 2.0-8.0 mcfs., i.e.,
37.5-150 metres); ““B" Set (VHF
TX/RX covering 230-240 mc/s., i.e.,
1.2-1.3 metres), and Intercomm. Ampli-
fier. Complete with 15 valves as
follows: 6 of 6K7G, 2 of 6K8G, 2 of
6V6G, and | ea. 6B8G, 6H6, EII48,
EF50, 807, and booklet giving circuits,
notes, etc.

Size 174in. x 84in, x 124in, Magnificently
made by famous American firms.

IN BRAND NEW CONDITION.
ONLY £4/19/6 (carriage, etc., 10/6).

MARCONI SIGNAL GENERA-
TORS TF-390G
Frequency coverage 16-150 Mc/s.

BRAND NEW IN MAKER'S ORIGINAL

TRANSIT CASES, with instruction
manual. For normal A.C. mains
operation. A unique opportunity to
acquire Laboratory Equipment at a
fraction of original cost. ONLY
£27/10/-.

L.T. HEAVY DUTY TRANSFORM-
ERS. Ex-Admiralty, with 230 v. 50
cycles primary. |. Secondaries 5, 10,
15, 20, 25, 30 volts at 5 amps. ONLY
29/6. 2. Secondaries 7, 14, 21, 28 volts
at 12 amps. ONLY 42/6. (Postage on
either 2/9.)

100-0-100 VOLTS METERS by San-
gamo Woeston. 2iin. circular, basic
movement being 500-0-500 microamps.
A really first-class centre zero meter
for hundreds of uses, BRAND NEW
IN MAKER'S CARTONS. ONLY 27/6.

POCKET VOLTMETERS. Not ex-
Govt. Read 0-15 v. and 0-300 v, A.C.
or D.C. BRAND NEW AND UN-
USED ONLY 18/6.

WALKIE TALKIE TYPE 18. Covers
6.0-9.0 Mc/fs. Transmitting and receiving
units in metal case,complete with valves.
In excellent condition. ONLY 79/6.

TRI196 TRANSMITTER SECTION

complete with valves EL32, EFS0,
CV501, and all components. BRAND
NEW.  Price ONLY 12/6.

TRANSFORMERS. H.T.  Fully

shrouded upright, mounting, 250-0-250
v. 60 mA., 63 v. 3a,5v.2a ONLY
250-0-250 v, 100 mA,, 6.3 v, 6 a.,
5 v. 3 a. ONLY 37/6. 350-0-350 v,
180 mA. 63 v.5a,5v. 3a. ONLY
37/6 (postage 2/- per trans.).

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

U.E.IL

CORPORATION

Radio Corner, 138 Gray’s Inn Road,
London, W.C.I.

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 C'ross
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ALVES — -
Gp}ARvoAbNdTEEq lves cm'rLy).ng their manufacturer’s ]
guig‘x::ew?miist% Afergirs to ;;rl:rxcg?:trn/de sur;?us valves carrying our own 3 month ! BAN D I I I c HAN N ELS 8 -9 - 1 0
Guarantee. All B.V.A. valves stocked at List Price.
VALVE ©A» “B® VALVE “A» “B¥ VALVE A,(: 1.;57 » T . .I bl f
DF91 716 16/- KT44 78— 6BAG 8 -
oL 86 181 XTe 1o o4d | eBW w8 — A new CONVERTOR KIT is now available for
= ETW61 76 20/11 6BR7 8/6 e

Diss 6 1o~ | KTWs %6 2011 | cBwe g6 16 LONDON-MIDLANDS-~NORTH
DET19 — PLS1 —  2u7 |
EA50 H? 0/6 ] lg;g %(75?'5 =] 5; lgﬁl ; Fit this new convertor not to your set but
SRo1 %/’9 32 PY82 8/6 11/10 6H6 /8 12/7. inside your set, even 9in. table models, and
Bobas 105 10/ nonehy 19: 23 o is 1aAt retain that professwnal look.
ey 352 29 e }( % 20/11 o 1 //.6 2252 “ This convertor has been evolved since the IL.T.A.
P 15 & 32 M1y N g pa transmission began, and is based upon experience
BORH Ryf: 2; t RL37 5 . Shi7a de ig;g gained in the conversion of very many Band | sets in
ECHS1 - SP41 . -
EOH42 134. 2? 8P61 - 24/4 6SHT B the London area.
BCEs2 11/ 280 s /6 175 S8BT g = I} 1T will convert any set, any age, TRF or Superhet
EngO g’- g; 1 gaBecu 1)f-6 c%l gg%’; ;g %gﬂ T includes station switching
Ecgo 652 0/11 UF4l 10/~ /- 68N7 /8 24/4 ‘ IT provides pre-set contrast balancing
EF36 6/- 20/11 UL4l 10/~ 2 6337 8. ~— 1T uses only one aerial input for both bands
EF37A  12/6 24/4 UYilL 8/~ 11710 o¥6 /8 181 IT provides manual tuning on Band Il
%53’3 lg;- o VRﬂﬁﬁ 651‘ 8/1 g’ég ;(65 ii%o (| ITis torally screened J ,
3 - y 5 1 1246 IT completely rejects unwante signals
Eggg 75/6 221/44 VR}JOISO ;-6 15,— 12:1!7 é?— 18,1 f IT requires no additional power supply where either 6.3V or 3
EF55 9/- QAN XgEA 1 ;g 2414 gﬁ%’[[ ;‘;‘ %19);8 " amp line is available.
gggg lg’g 8; ?Rn /6 /1 124X7 /- 19/6 \ CQNVERTOR wired and aligned with fitting instruc- % e
EF91 8/8 /: }%54 _59 ;1 gﬁ% ;g = tions : #ma &
Eggg g';g g; 0 384 21 - 1236 - 13711 KIT complete in every detail, less knobs T ¢
EK32 8/6 27/10 3V4 i /- 1277 16 18/1 KNOBS each oo st
EX90 §/- 18/ 2034 3! - 12K7 16 18/1 CIRCUIT and instructions in detail (free with kit) ... 3 6
Prm  clomgol gar 18 E 129 Ry BAND Il AERIALS (send for list), from .............. 2 6
EL38 20/- o 5121“‘4 %/I- f%l }ggg‘; 1;6 = CROSS-OVER UNITS—Outdoor (printed circuit) 15 Ig

a " i 2 3 — |}l AERAXIAL feeder cable per yard .......cciciiiiniiinns .
gka‘, %856 6;— GA(!? 816 24 7{0 igg{g’, s - AERAXIAL feeder cable per yard ......
%g%g l'ill-ﬁ g;-o gA 5 ‘ 17 35L6 9/- 18/1 When ordering please state present B.B.C. Station
EZ35 8- 17 6AM6 /6 4/4 B85A2 10~ 22/6 and L.T.A. Orders over £2 post free,
o lh |y T |8 E R
GZ32 f
BOMED B opat I E &7 )| C. & G. KITS

Post & Packing 6d. Fre er £1. C.0.D. 2/6 extra.

OBSOLETE VALVEOSs Laragz ragge ot mo:tozlder types available in small qunatities at ' 28 51 LOWER ADD'SCOMBE ROAD,

- - each. 8.A.E.
IOIH!":OR %‘%&’Ee;gotlmed m:\?gmﬁl able in small qua.n%ﬂesos . A.E. with enquiries please. ADD'SCOMBE, CROYDON, SURREY

LAWRENCE ELECTRONICS Phone: ADDiscombe 5262

15B, CHIPSTEAD VALLEY ROAD, COULSDON, SURREY
UPLands 9075 Open to personal callers on Saturdays only. ———— o ———

ivey

CORNER REFLECTOR

Loudspeakers

At once the most civilised and the most natural

way of listening. No ugly speaker apertures or |

grilles to be seen from any part of the room.
Source of music widely diffused and well up in
the air, with a strong sense of perspective, just
as it comes from the concert platform.

Six types of cabinet made to order to house
every good multiple or single speaker system.

EMG HANDMADE
GRAMOPHONES LTD

6 Newman Street Londen W1 MUSeum 9971

CONDENSERS

Large Quantities Available

SILVER MICAS. 2, 3, 4, 10, 12, 20, 25, 47, 50, 60, 62,

68, 70, 75, 82, 100, 120, 150, 200, 220, 250, 330,
300, 470, 500, 560, 820, 1,000, 1, ]50 1,200,

1,450, 1,800, 2,050, 2,200, 3,300, 4 700, 5,000,
6,600, 6,000 and 10 000 pf. (Tol. 6%, 10% and |
20% ) per 100 22/8.

MIDGET CERAMICS. 2 x 500 pt., 75pf., 100 pf.

d 150 pi. per 100, 3
MIDGETSMICAS {Type 63.:) 0001 0003, 0005, per

TUBULAR BAKELITE CONDENSERS (Jelly ﬂlled)
0.1uF, 4kV. wkg. 4/8 each 1uF, 2.5
wkg. 3/6 each. 0.01 uF., 5kV. wkg 0.05 8. GkV
whg., and 0.002 uF. b kV wkg. 2/6 each. 0. 1uF.
1200v wkg.  0.01uF. 4 kV., whkg. 0.02 uF.
3'kv. whg., 005p.F 2 kV. wkg. 0.001uF. BkV
wkg and 0.25 uF. 800 v. wkg. and 0.001 uF.

kV. wkg. All at 2/- each.

BLOCK PAPER TYPES. 0.14 uF, 4kV. wkg. size
2 x 2 x 4in. 3/@ each. 0.1
size 3 x 4 X 8in., 12/8 each.
D.C. wkg., size 7 x § x 3iin., 27/8 each. Other
types in stock from 0.25 mfd., 0.5 mfd., 1 mfd.,
2 mid., 3 mfd., 4 mfd., 6 mfd., 8 mfd., 10 mid.,
200 v. to 2, 000 v. wkg. {Prices as advertised
in the March {ssue * W.W.")

PHILIPS TRIMMERS (Beebive type) 3 to 80 pF., 1/-

each or £4 p
AIR SPACED TRIMMERS, 15 pt., 25 pt., and 50 pf.
and 100 pi., with jin. spindle, 2f- each. Preset
types 1/6 each.
CERAMIC CONDENSERS.
+ 12/6 each. .
AMERICAN CONDENSEBS
2/6 eac 1 mfd. 400 v. wkg Q- each. 2 x
0.1 000 v. wkg., 1/6 ea
INT. OC§AL VALVE BOLDERS (USA type), 6/-
MAGGSLIPS 2in. type A.P.6550 and A.P.6549 and
22/8 ea
RADIAL STUD SELECTOR SWITCHES, 20 stud tap,

- each
RESISTORS (lnsulabed type } and § watt), 15/- per 100.
CAR?g/N POTS, 50 k., 100 k., 500 k., with 1in. spindle,
MANY OTHER ITEMS IN STOCK
All goods offered are ex-W.D.
Please include postage on all orders under £1.
TERMS C.W.O. WRITE OR CALL

W. MILLS
3B TRULOCK RD., TOTTENHAM, N.17
Phone : Tottenham 9213 & 9330

0016 uF. 28kV. wkg.,

2 mfd., 400 v. wkg., |

M.: ). PEARSON

Radio, Television & Radar Egquipment
OFFER
THE FOLLOWING

AMAZING BARGAINS

|.—lndicator Unit. Type 188a. Containing
VCR 517C, 8 EF50s, 3 VR545,2 VR92sand a
host of other useful components. In
nice condition 37/6 each
2.—Pre-fab Control Units. Containing: main
switch, cooker switch, heater switch,
light switch, kettle switch and socket.
Ffuse board with | 30A., 4 15A and
} 5A. All enclosed in unit 204 x I x 34.

20/-

3.—Battery Amplifier Type A1553. Contain-
ing: PEN25 and VP23 and other com-
ponencs In case 9 x 53 x 34in. All as
................................. 10/ each

4—0 30 M/A Meters M/C Flush mounting.
2%in. Brand new in boxes... 8/6 each
5.—Gear Box from LF.F. Set. Ratio 30-i
with worm drive. All brand new. 3/6 each
6.—R.F. 24 Units, Complete with valves,

Brand new, in cartons.. 6 each
7.—Loud Hailer Speaker Dlaphragms
Pattérn No. 792V and 2506. Made by

V/Vox and Parmeko. Cartoned. 2/6 each
8.-—Hailer Microphones. Moving coil hand
type. Bakelite. W ith 10 yards heavy
screened cable.  All new and boxed,
22/6 each

Geloso V.F.O. units now in stock.

All prices include Post and Packing
Scotland and England.

263 GALLOWGATE
GLASGOW, C4

Telephone: BELL 0729
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C.R.T. ISOLATION TRANSFORMERS

For Cathode Ray Tubes having Heater/Cathode short
olreait for C.R. Tubes with falling emission.
'ype A. Low leakage windings. Ratio 1 :1.25 giving
a 25% boost on Secondary.
2volt .. 10/6 each

10/6 each with Tag
10/6 each Panel and
10/6 each Solder Tags
1076 each

12/6 each.

Type B. Mains Input 220/240 volts. Low Capacity. Multi
Ontput 2, 4, 6.3, 7.3 10 and 13 volts. Input has two taps
whieh i mcrule ontput volts by 25% and 50 % respectively.
Thig transformer is smtahle for all Cathode Ray Tubes.
With Tag Panel 21/- each.

'ype C. Low capacity wmmd transtormer for use with
2 volt Tubes with falling emission. Input 220/240 volts.
g;%ut 2-21-2}=24-3 volts at £ amps. With Tag Panel

each.
Al Isolation Transtormers are individually boxed, labelled
and clearly marked with relevant data.

:—It is essqntml to use mains primary types with

T.V. receivers having series connected heaters.

REsxsToas. All valnes 10 ohms to 10 meg.,  w. 4d.;
tw,6d; . 8d.; l/-.
HIGH STAB[LITY i W 1%, 2/-. Al preferred values

100 ohms to 10 meg.

5 watt WIRE-WOUND RESISTORS- 113
10 watt 25 ochms—10,000 ohms { 1/8
15 watt /-
15 000 ohms—50,000 ohms. 5 e 1/9 10 w, 2/3

E-WOUND POTS. 3 WAT
Pre-set Min. T.V.

VERN
Type stmdard size Pots‘. 2}m‘
Knurled  Slotted  Knob.

Spindle High Grade. All
All values 25 ohms to 30 Values, 100 ohms to 50 K.,
K. 3/- ea. 50 K., 4/-.

Dltto Carbon Track 50 K. W/W  EXT.

O/P TRANSFORMERS. Heavy Duty 50 mA., 4/8.
-pull, 6/6. Tapped small pentode, 3/9. H:

1957
THREE WAVEBANDS
S.W. 18 m.—50 m,

M. 2£ m.—550 m.

L.W. 800 m.—2,000 m. EL41
12 month Guarantee.
Short-Medium-Long-Gram.

ADIOGRAM CHASSIS
FIVE VALVES

LATEST MULLARD
ECH42, EF4l, EBC41,
ELZ40
A.C. 200/250 v. 4-way switch.

.V.C. and Negative

feedback. 4.2 watts. Chassis 13}in. x 5}in. X 2}in.
Glass Dial 10 x4}in. horizontal or vertical available.
2 Pilot Lamps. Four Knobs, Walnut or lvory. aligned
and calibrated. Chassis isolated from mains.

T.8.L. Tweeter supplied tree.

BRAND NEWw £10.10.0 o~ s

TERMS: Deposit £5/5/~- and 8 monthly payments of £1.

A.M./EEM. RADIOGRAM CHASSIS
Measurements 13in. x 6in. x 7in. high, Dial cut-out
required only 104in. x 2}in. 5 valve plus metal rect.,
gram, sockef, piano key wavechange, tone control,
med., long and V.H.F. wavebands, Valve line-up:
EGCS5 ECHS81, EF89. EABC80, EL4l. For AC.
mains 100250 v.

PRICE £16 19 6 Carriage 10/6

MATCHED SPEAKERS FOR ABOVE CHASSIS
8in., 19/6; 10in., 25/— 12ia., 30/-.

T.V. PRE-AMP. (MoMICHAEL)
‘Will amplify output of your Band 8 Converter. Tun-
able Channels 1 to 5. Midget size. High gain fringe
model. B.V.A. Valve. Full instructions supplied.
READY FOR USE. (H.T. 200V., L.T. 6.3V., .3 amp.
required). PRICE 25/- each. BRAND NEW. 'SPECIAL
| MAINS POWER PACK for above, 25/- eatra.

Volume Controls | 80c<2%t= Coaxial

Midget size Semi-air spaced Polythens

Long spindles.  Guaran- insulated }in. dla. Stranded
teed 1 year. AIl values core. Ideal Band III. Q4. yd.
10,000 ohms to 2 Meg. Losses eut 50%

No. §w. §.P.Sw. D.P.Sw.

STANDARD
Hin. Coaxisl.... 8d. yd

COAxlAL PLUGS 1/- DOUBLE SOCKET  1/3
SOCK] /- OUTLET BOXES 4/6
BALANCED TWIN FEEDER per yd., 8. 80Q or 300Q.
TWIN SCREENED BALANCED FEEDER 1/- yd., 80 ohms.
TRIMMERS, Ceramio, 30, 50, 70 pt., 9d. 100 pf., 150 pt.,
1/3. 250 pi., 1/6. 600 pf., 750 L., 1/9.

ALUMINIUM CHASSIS. 18 s.w.g, Plan, undrilled,
with 4 sides, riveted corners and lattice fixing holes,
with 2Yin, sides.” 7 x4in., 4/8; 9 x6in., 5/9; 11 x7in.,
6/9; 13x9in., 8/6; 14 x1lin., 10/6; 15 x14in., 12/6
and 18x16 x3in., 16/6.

CHROMIUM PEN TORCHES with battery And Dnln 2/6.
BLACK CRACELE AINT Air drying, 3/-
P.V.C. CONN. WIRE, 10 eolours, single or m-anded 2d, yd.
§in, RADIO SOREWDRIV ERS, 43d. enc

NEQON MAINS TESTE » B/6.
MULTICORE SOLDER 80/40 18 8.w.2., 3d. '18 5.w.2. 4d. yd.

PURETONE RECORDING TAPE, 12/6

1,200%t, og standard fltting 7in. Plastic reels

rand new, boxod. 12/8.
Spare Spools 5in. mctal, 7in, Plastie, 4/3.

FERROVOICE PLASTIG TAPE 25/-

> 4/- 4/
Liu or Log 'J.‘l'acks9

watts, 15/6.

L.F. CHOKES 15/10 H, 60/65 mA., 5/-; 25/20 H. 100/120
mA., 11/6;20/15 H.,120/150 mA., 12/6;5 H, 250 mA., 15/-.
MAINS TRANS. 350 -0-350, 80 mA,63v tap) d4v 4a.
5 v. tapped 4 v. 2 a., ditto 250-0-250 80 mA. 0 etc‘, 21/-.

I.LF. TRANSFORMERS 7/6 pair
465 Kofs Slug tuning Miniature Can 2} x #n. x din.
High Qd‘and good band width. By Pye Radio. Data sheet
supplie:

_Wearite M800 IF Transtormers 465 ke/s 12/6 pair.

HEATER TRANS. Tapped 200/250 v. 6.3 v. 1§ amp., 7/8-
ALADDIN FORMERS and cores. iin 8d.; #in.,

Jin. FORMERS 5037/8 and Cans TV1/2. Hn. sq. x 2din.
and }in. sq. xlaln.. %/ complete with cores.

SLOW M ES. Epicyclio ratio 6 :1, 2/3,
T!ANA‘ dezet Soldmng Iron. 200/220 v. or 230/250 v.
18/9. SOLON MIDGET IRON. 25 w. 24/-.

MIKE TRANS. Ratio 50 :1, 3/9 ea. new and hoxed.
MAINS DROPPERS. 3x1iin. Three Adj. Sliders, .3 amp.
750 ohms, 4/3. .2 amp., 1,000 ohms, 4/3.

LINE CORD. .3 amp., 80 ohms, per loot. .2 amp., 100 ohms,
per oot, 2 way, 6d. per foot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos
Precision emgineered. Size only 1} x3/16in. Bargain,

Price 6/6. No transformer required.
LOUDSPEAmS P.M. 3 OHM. 2}in. square 17/6.
5in. R.A. 17/6. 7in, ' x 4in. Goodmans 21/-.

3& Square Elac., 21/~ 8in. Elac, 22/6.
in. Goodmans, 10in, R.A. 30/~

TSL TWEETER LSH75, 8/6. 12n. Plessey 30/-.
8in. MLE. 2.5 k. fleld tapped O.P. transformer, 24/8.

CRYSTAL DIODE. G.E.C., 2/-. GEXS4, 4/-.

CRYSTAL SET CONSTRUOTION. Kit 12/6. Book 1/-

H.R. HEADPHONES, 4,000 ohms, brand new. 16/6 pair,

SWITCH CLEANER Fluid, squirt spout,

TWIN GANG CONDENSERS, 365 p! midget. llln. x 1in.

X 1%in., 10/~ .0005 Standard with trimmers, 9/-; less

trimmers, 8/-; soiled, 2/8; 3-gang 500 pt., 7/6.

SUPERHET COIL PACK 27/6
Minjature size 2} x2% x1}in. High Q dust cored coils,
SHORT, MED., LONG. GRAM switching with connec-
tion diagram and eircuit.

Collaro Autochanger RC53! for 78 R.P.M.
" 10in. and 12in, Records. Brand new in
maker’s boxes! High impedance, light-
weight pickup with sapphire needle, will
match any amplifier or radio.
Less than half price. 5 GNS
Terms: deposit £2/15/- and 6
monthly payments of 10/-.

Post free.
No. C.0.D.

B.S.R. MONARCH
4-SPEED AUTOMATIC
RECORD CHANGERS

1957 MODELS
Brand new and fully guaranteed 12 months.

lNOT JOB LINE REJECT STOCKl

Designed to play 16, 33, 45, 78 r.p.m. Records 7in.,
10in., 12in. Lightweight Xtal piek-up, turnover head,
two separate sapphire styli, for Standard and L.P.
each plays 2,000 records. Voltage 200/250 A.C.

OU;B PRICE £8'1 5'0 each. Post free.

Terms: Deposit £5 and 5 monthly payments of £1.
Space required 14in. X 12}in. 5in. above and 3in. below.

TRANSISTORS

JUNCTION TYPE (Red-Spot) (P.N.P.)

Suitable for use in Amplifiers, Signal Tracers, Loeal
dtation Receivers, Radio Control, Oscillators, Tran-
slstor Voltmaters, Baby Alarms, Microphone Pre-
Ampiifiers, eto. A.F.800 Kc/s.

BRAND NEW 1 EACH

These Transistors may be used in place of Muilard

&SB MONARCH 3ispeed Motor and Turntable

VALVE HOLDERS. Pax int. Ost., 4d. EF50, EA50, 6d.
Bl13A, CRT, 1/3. Eng. and Amer, 4. 5,8,7 and 9 pin, 1/-.
MOQULDED Mazds and Int. Oct., 8d., B’ 76 B8A, BS@, B9A,

PEARER FRET. old Cloth i8in, x25in,, 5/~ 25im.x
5 11;1.. 10/-. Expmded metal, Silver 153 xB}in., 2/- each.
Mﬁn. x12in., 3/- ea Tygan 4%t Gin. wide, 10/~ 1t;
21t. 3in. wide, 5I-

WAVECHANGE SWITCHES
2 p. 2-way 3 p. 2-way, short spindle..........
5 p. 4-way 2 waler, long spindle... ...
2 p. 6-way, 4 p. 2-way, 4 p. 3-way, long splmﬂa
3 p. 4-way, 1 B, 12-way, long spindle. ... 3/
W‘:ve change  MAKITS,” 1 water 8/6. '8 water 12[6;
; 4 water 19/6.
HES. 8.P, 2/- D.P. 3/6 D.PD.T. 4/-
NUTS BOLTS. 12 of each,2,40r8BA.............. 1/~

KNOBS GOLD ENGRAVED, Walnut or Ivory. lhn.
diam., 1/8 each. ** Focus,” * Contrast,” * Brilliance,’
i Bnlhanoe—-OnlOﬂ » 6 On.0ff,»® Volnme » & Voli-
On-0f,” ¢ Tone ¢ Tuning,” * Treble,” ¢ Bass,”
¢ W’nvechange, “ Radio Gmm. “3ML. Grum »

switch for 33, 45 and 78 r.p.m. records
100 120 v. and 200-250 v, A.O. 50 c.p.s. Also B.S.R,
MONARCH Lightweight Pick-up with Acos Xtal
turnover head, separate Sapphire stylus for L.P.
and standard records, SPECIAL OFFER, THE TWO
£4/12/6, post 2/6. 14x12}in. Cut Out board @/-.

Teletron Band 1l Converter
London, Midland and WNorthern
for all T.V. Makes. T.R.F. or Superhet

Ready wound coils, two EFBO valves, all

components, punched chassis, circuit dnagram

wiring plans. COMPLETE KIT for mains
operation. 200-250 v. A.C. £3/10/~

AS ABOVE less POWER PACK. Requires

200 v. 20 mA, H.T. 63 v. 0.6 a. LT. £2/§/.

% Record-Play,” * Brightness,” ditto, not engraved, 1/-

ALLDRY URIT POWER PACK. Replaces Battery
B1l4, etc., 69 v, phus 1} v, Bize -:)}Lrln i(/ 33in, )(t 1iin.

SOcket Bame as battery. y a year to run
-;np P 200-250 v. FAMOUS MAKE. LIST PRICE
65/~ OUR PRICE 39/8. Ready for use.

First Quality. Highly Recommended. Brand new.
1,2008t. on 7in. plastic Reels, 25/-.

SENTERCEL RECTIFIERS., E.H.T. TYPE FLY-BACK
VOLTAGES. X3/25 2 kV., /-; K3/40 8.2 kV., 7/-; K3/45,
8.6 kv, 7/8; K3/50 v. 4 kV., 8/-; K3/100 8 Kv., 14/8.
MAINS TYPE, EMI, 125 v.; 60 mA, bi=; RM2, 100 mA.,
6/-; RM3, 120 mA., §/-; BM4 250 v. 275 mA., 16/,

- MINIATURE CONTACT COOLED RECTIFIERS. 250 v.
50 ma., 8/8; 250 v, 85 ma., 9/8.

COILS. Wearite, * P type, 3/= each. Osmor Midget
“ Q* type ad}. dust core, 4/- each, All ranges.

TELETRON. L. & Med., TRF AJHF., /= pair.

H.F, Chokes RFC4 2/8 e:

M.W. XTAL COIL BAX, 3/- LW 3/6-

JASON F.M. TUNKER COIL SET.
aerial coll, Oscillator coll,

22/8. H.F. coil,
two L.F. Transformers 10.7
Me/s., Detector trapsformer and heater choke. Circuit
and component book using four 6AMS6, 2/-. J,B. Chassis
and Dial, 19/8. Complete Kit, £5/18/8. With Jason
superior cahbrnted dia), £6/15/

CONDENSERS. New stock. .001 mfd, 7 kV. T.C.C., 5/6
Ditto 20 kV., 9/8; 100 pf. to 500 pl. Micas, 6d.; Tubul.

500 v. .001 to ,01 mfd., Od.; .0 . ‘1 1/-; .25, 1/8; .5, 1/9,
.1/350 v.. Bd b 1/600 v., 1/3; 1 mtd., 2,000 v., 4/-.
CERAMIC . 500'v., .3 x to .01 mtd., 1o¢
SILVER MICA commusms 10%, 500 pf.,
1/-; 600 pt. to 3,000 pf. 1/3 DITTO 1% W 5 p! to 500 pt.
1/9; 515 pf. to 5,000 pi., /-

NEW EI.EGTROI.YTIGS FAMOUS MAKES.
TUBULAR CAN TYPES
1/350 v. 2/~ 100/25 v 3!- 8+16/450 v. 5/~
27450 v. 3| 8+8/500 v. 4/8 | 16+16/500 v. 6/-
4)450 v. 2/~ | 18+16/500 v. 8/~ | 6,000 m{d. 8 v. 6/8
8/450 v. 2/3| CAN TYPES |32+32/350 v. 4/6
8/600 v. 2/9 | Clips d | 32+32/450 v. 6/6
16/450 v. 3/8 | 16/450 v.  3/8 | 84+120/275 v. 7/6
16/500 v. 4/- | 32/350 v. 4/~ | 80+100/360v.11/6

32/450 v. 5/8 | 64/350 v.  5/8 | 100+200/257 v.
25/25 v. 1/9 | 100/278 v. 5/8 0/6
50/25 v, 1/9 | 50+50/350 v. 7/= | 1,000+1,000/6 v.
50/50 v. 2/- 150012 v.

3/- 6
FULL WAVE BRIDGE SELENIUM RECTIFIERS. 2, 6 (g
12 v. 1} amp., 8/9; 2 a., 11/3; 4 a., 17/6.
CHARGER TRANSFORMER Tapped input 200/250 v.
for charging at 2, 8 or 12 v. l} amp. 13/8; 4 amp., 21/-.
All BERNARDS books in stock,
VALVE 'EQUIVALENTS MANUAL, 5/- each.
ACID HYDROMETER. New ex. Go Unbreakable.
Packed in metal case 7 x 1iin., 4/8.

All Boxed VALIV ES New & Guaranteed
8/6 5/8 6/8 10/8
1R5 AB8 Eﬁﬂo 6ALS 574
1T4 9D2 6J5 12AT7
185 EF50 2/6 6K6 EBC41
384 Equip. E1148 6K7G | ECL80
3V4 SP61 ER34 EBIL | EcCHa2
BU4 8P4l 316 HVR2 EP41
B6AME EF92 3D6 (near) EFs0
BATS SHEM EF36 EL41
6K8 EL84
8SL7 76 718 718 EZ40
68N7 6BE6 6V6G EL323 MU14
6V6GT | 6BWE 6X4 | HVR3A| oo
EBC33 6F6 6X5 PEN25 Q
EF30 B6K6GT 807 VP23 PY18
Sylv. Red EF39 352;
EF91 11/6 6Q
EZ80 EY51.—U256 PL81 X79

We have no connection with any other firm. Please address all Mail Orders correctly as below.

RADIO COMPONENT SPECIALIST

Tel, THO 1665. Buses 133 or 68 pass door. S.R. Stn. Selhurst.

43-hour postal Service.

307 WHITEHORSE RD., WESTCROYDON

OPEN ALL DAY—(Wed. 1 p.m.)
P. & P. I{-, £2 orders post free (Export extra.)

10-page list 3d.
C.0.D. Service 1/6
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“DIPLOMA"” HEADPHONES

nghtwelght High Resistance (4,000
ohms). Complete with cord.
17/6
Ideal for CRYSTAL SETS
‘TYANA’ Standard Solderiny

The tron

2a =
/e

Weight approx. 4 oz.
Heating time 3 min.
40 Watt economy Con-

Standard Voltage Ranges.
16/9
Replacement Elements and Bits always
available
KENROY LIMITED

152/297 UPLI:)ER ST., ISLINGTON,

§

4

L)

§

§

;

§

]

) 5

Adjustable Bit.

l . sumption.
)

Telephone: CANonbury 4905-4663
o> oo o)

N

||1mu|||||um|
i m“(:m{

|

SIFAM ELECTRICAL INSTRUMENT co. LTD

LEIGH '"COURT = TORQUAY =~ Telephone 4547/8

~eo__ The finest method

® .
i for cleaning records
Already over 20,000 enthusiastic users

——

WIRELESS WORLD
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LYONS RADIO LTD.

TSL. CONCERT SOUND CORNER.  Scientifically
designed enclosure ﬂu.ed with spechlly designed ba,ss
and treble d and b

for perfect tone. Styled for Lhe modern home combin-
ing unobtrusiveness with the acme of true perfection.
The Sound Corner will show its outstanding advantages
especially when used for reproducing L.P, recordinge
on ordinary radio grams or record players. Impedance
4} ohms., frequency range from 35 to above 12,000
cycles, peak power loading up to 15 watts, normnal load-
ing ap to 10 watts, PRICE £13/16/3, carriage and
ins. 5/6. Send 8.A.E. for fully descriptive leaflet.

VIBRATORS. 4 pin UX base, non-synchronaus types.
6 v. 8/8, 12 v. 8/6, 24 v. 5/-. Postage 1/-.

RECEPTION SETS TYPE R.109, Ex-Army 8 valve
superhet recelvers employing 5-ARP12's and 3-ARS8's.
Pitted with miniature speaker and vibrator type
power pack for operation from 6 v. accumulator.
Frequency range 1.8 to 8.5 Mc/s, (35 to 167 metres).
Front panel Is fitted with all controls including RT/CW.
switch and two jacks for headphope alternative head-
phone reception. 8ize approx. 13 x 12 x 1lin. In
good condition and working order, PRICE ONLY
85/~ or less valves PRICE ONLY 45/-, Carriage 8/6.

DOUBLE HEADPHONES. Low impedance type,
fitted with headband and cord terminating with jack
plug which fits above receiver. PRICE §/9, post free
with B109 or separately 1/-.

3 GOLDHAWK ROAD, (Dept. M.W.)
SHEPHERD’S BUSH, LONDON, W.12

Telephone: Shepherd’s Bush 1729

NEW BOOKS
ON RADIO & TELEVISION

The Gramophone Handbook, by Peter

Wilson, Postage lf= ....coooocviinnien 5/-
Amplifiers, Design and Construcuon,
by Camm. Postage 1/— ..........c.... 17/6

Electronic Musical Instrument Manual,

by ‘Alan Douglas. New Edition.

Postage 13 ..o ciiiiivevinencesesinnninnnns 35/-
T.V. Conversion for L.T.A,, by Lotcho.

Postage 13 .. .coviiiuinieiniiennininninnnn 25/-
Servo-Mechanisms, by J. C. West,

Postage 1/3 .. .vviiiiiiiiiiiiiinnniniiniens 25/~
Electronic Computers, Principles and

Applications, by T. E. Ivall ......c..... 25/-
Magnetic Recording, by Hickman

Postage I/— .....occeveviiiinomiiniunenninn 21/-
Radio Control for Model Ships, Boats

and Aircraft, by F. C. Judd. Postage

6d.. 46
Foundat .

enlarged edition. by Scroggie.

Postage |/~ ... . 12/6
Television Recei g Equip D

edition by Cocking. Postage 13 ... 30/-

UNIVERSAL BOOK CO.

12 LITTLE NEWPORT STREET,
LONDON, W.C.2. (adjoining Lisle Street).

RADIO AMATEURS AND ENGINEERS.
We stock the Leak TL{10 and *‘ PointsOne '
Amplifier and Pre-Amplifier, the new 4.speed
Monarch Changer, W.,B, Speakers and
Cabinets, T.S.L. range of goods, and Price and
Bernards Books., We also supply valves,
condensers, resistors and a wide range of
components at keen prices, 6d. in stamps will
bring a list from: The Mail Order Specialists.
i RADIO HAM SHACK LTD.,

I55, Swan Arcade, Bradford, |, Yorks.

FM and HI-FI COMPONENTS

in stock for the

WIRELESS WORLD FM TUNER UPzIT

DENCO FM TUNER circuits Is.

RADIO CONSTRUCTOR M, 2s. 0d.
MULLARD AMPLIFIERS m 3s. 6d.
G.E.C. 912 PLUS AMPLIFIERS ,, 4s. 0d.
G.E.C. FM PLUS TUNER " 2s. 6d.

Separate price tists On request to
J. T. FILMER 3505 6T
Tel.. Bexleyheath 1267

SPECIALIST SUPPLIERS
TO RADIO & T/V SERVICE

THE

“Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

Price reduced to 17/6 (plus 7/- purchase tax)
from your local dealer or

CECIL E. WATTS
and £y {Souni R

Darby House, -

ing and Rep:

—

RETAILERS

A.W.F

RADIO PRODUCTS LTD

D Send for latest
comprehensive lists
TRADE ONLY
10 SACKVILLE STREET,

SUNBURY -on-THAMES, MIDDX | BRADFORD, YORKS. Phone: 24008 |

CADMIUM PLATED
SCREWS, NUTS & WASHERS

Unbrako Socket Screws
Self-tapping Screws
Wood and Cup Screws
Hexagon Screws

Large Stocks held by :-

ARMES & CO. LTD.

170, LONDON ROAD, SOUTHEND-ON-SEA
Phone: Southend 41271

GET ALL YOUR RADIO COMPONENTS & ELECTRONIC EQUIPMENT

ACOS

et fl'OlIl G.E.C.
- L. WESTWOOD 46 GEORGE STREET HINES
HENLYS
COLLARO . GOODMANS
ENTHOVEN 8 N E D = CONNOISSEUR
MULLARD S T T S R E Y s RELIANCE
BULGIN D Y N [ C E T o GARRARD
DENCO E D U | N TANNOY
ACRU v E
M. E R LEAK
J.B. F. phone OXFORD 41 s W.B.
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8/-
§§ // FOR VALVES .
GUARANTEED 185
“ LPHA ALL TESTED 816
//m“\\ BEFORE
DISPATCH
6F15
606G ....
6HG

oF13 ... 14f-

8J3G .
8I5GT ..
8IoM ...
6J8 ......
TG ...

D2 ..
9001
9003
9004
9006

PUBLICATIONS, ETC.
[No.134. F.M.Tuner Construc-
(10T Vg = AR 5 I
No, 138 How to Make Aerials
for TV (Bands 1 and 3) and
V.H.F. (Band 2)
No. 135. All-dry battery Port-

able Construction
No.100. A Comprehensive Valve n

mpre!

Valve Guide, Book No. 2..
No. 103. Radiofolder " A” ..
No. 114. Radiofolder "E " ..
No. 128. Practical Translstors .
“and Transistor Circuits. ...
No. 140. TV Bervicing for
Beginners ...
No. 142. Mode t!'y
and General Fault Finding

uide
«[Servicing the Modern Radlo
Receiver
(Please include
COLY.)}

4d. postage

* Loudspeakers,” by G. A.
Briggs, The why and how
of good reproduction

Mulla.rd High Quality Repro-

on ...l E

TWO HIGHLY INFORMATIVE
PUBLICATIONS

The G.E.C. Nine One Two Plus, 4/-.

The FM plus Tuner for the Ninc

One Two, 2/8.

T.8.L. HIGH STABILITY FM/VHF
TUNER, with visual tuning indicator.
6 valves. Bend for full descriptive
leaflet, £17/10/-.

954

CYLDON TU'EB“T TUNER Conver-
sion to L.F. (no patterning). Nine
verslona covering three major LF.
Bands, 10 mc/s, 16 me/s., 38 mcfs.,
and 3 valve heater supplles (6.3 v.,
100 M/A., and 800 M/A). 8end for
full descriptive leaflet, £7/7/- each.

0SMOR COlI. PAGKS Type HO
/6, S 52/8. HF stages

for above 21/- each.  Circuits, ete.,

supplled with each unit.

JACKSON BROS. TYPE U10L/88

CONDENSERS. Split stators available,

3/10 PF J 8-27 PF 4-35 PF, 4-43 PF.

10/9

T.8.L. Lorenz LPH 65 Treble Speakers,

39/ each.

ELSTONE MAINS TRANSFORMERS.

Al to full specification.

MT/3M for Mullard 3 wat{ amplifier,

224G ..  9/- EF41 .... -
2625 ... 9// ‘ Frss L 7—
2BZ6GT .. 9/6 .12/
35L6GT .. 9/6 - 1216
BWA . g 120
36Z4GT .. 8/6 o6i8
8625 .... 9/- .. 10/8
50L6GT 8/6 .. 1178
ACG/PEN  §/8 - 11/-
g8 | B
11/6
12/-
/.
12/8
5
78
/-
16
J~
i
/=
16
16
- 10/
- 15/-
8/-
8/8
15
f=
. 16
- _8/8
EF40 - 12/6

Twin Ribbon Feeder cable STC RECTIFIERS
g(;()rd.ohma impedance. 8d. | gar) 4/6. RM2 5/6, RM3
Osmor Band I filter (refects | +/0* EM4 16/6, RM5 20/-.
B.B.C. signal, easy to ft). | — —————————
10/- each. gRE.]STINGHOUSE RECTIFI-

Aerialite 3 Element add on
Band III aerials. 30/- each.
Aerialite 5 Element add on
Band IIX aerials. 41/- each.

CONTACT COOLED RECTI-
FIERS

Hall Wave Full Wave

125 v. 80 m/a 250 v. 75 m/a
/- ea. 9/-

250 v.50 m/a 250 v. 125 m/a

9/-ea.

250 v. 86 m/a

10/- ea.

35/~
MT5/10 for Mullard 5/10 watt amplif

t(lMU']or Mullard 5/10 watt amplifier,
FM tuner and pre. awp., 42/6.
MI/912 for G.E.C. amplifier 912 Plua,

40/8.

MT/912 AFM for G.E.C. FM or AM
Tuner units, 28/6.

ELSTONE OUTPUT TRANSFORMERS.
OT/3 tor Muilard 3 watt amplifier, 21 /-
OT/8 for Mullard /10 amplifier low
1o: , 45/ eaoch.

OT8 for Mullard 5/10 amplifier, normal

loading, 45/~ each.

0T/912 for G.E.C. 912 Plus Amplfler,
45/= each.

MT/M1 for T.8.L. FM ’l.‘uner Unit,
29/6 each.

MAINS TRANSFORMER. TE6, 200/ MT2
250 volts. Secondary 250 v., 40 M/A.,
6.3 v. 1.5 a., 15/- each.

3 WATT AMPLIFIER, A.Q. mains.
NEG feed back. Tone and vol. con-
trols. Fuily wired and ready for use.
82/6 each.

TYANA SOLDERING IRGN. 4
mwins., 200/2‘20 volts

Belling Lee cross over boxes. Di
13/- each.

Spencer West Fattern Remover,

25/~ each.

Aeiialite 153 outlet box. 4/8 each.

Cinch Paxolin Duodecal O.R. Tube
Bockets, 9d. each.

THESE AND MANY OTHER COM.
PONENTS ARE LISTED IN OU’R
CURRENT CATALOGUE. SEND A
1/- FOR YOUR COPY.

Heats up 3
or ‘230/250 volts, 18/9 each.
JUST %ECEIBVEDrd e
The New Bernards * a Glance
valve equivalent book. Over 3,000 LOUDSPEAKERS
valves listed, 5/- each. Post 4d.
RE}gﬁFﬂi!é’/se I ALL P.M. TYPES LESS TRANSFORMER
/ ‘Waterbouse 5in. unit 17/6 ea.  Leotrona 5in, unit.. 17/6 ea
RM3  5/6 RM3 /6 Plessey 8%in. unit.. G ea. Goodmans 8}in. unit 18/8 ea
RESISTORS ASSORTED R. & A. 8in. unit.. 19/6 ea. Goodmans 8in. unit 19/6 ea.
1, } and 1 watt 12/6 per 100.  Brand Plessey 12in. unit.. 35/ ea. Goodmans 4 x 71n.
new. anit..... . 19/8 ea
Portahle Cases 84in. X 8}in. x 4iig. R. & A. 8}in. unit, mains energised, 600 ohms fleld. ... 17/6 ea.
h chassis, dial, etc.. 35/- ea. Plessey Sin. unit, malns energised, 600 chmsa field...... 21/- ea.
Post, /6 Goodmans or Lectrona 8im. unit with output trans-
As above slze 11}in. x 8Hn. x 4jin., (BTGP 0000008 - e 9600066005065060065600000600 21/8 ea
25/~ each. Post 2/6. Elliptical Speaker 10in. x 6in. 25/- each. Baker Selhurst 12in.
2 gang condensers, miniature 7/6. Heavy Duty Unit 15.Ohms. Speech Coil, 20 watts, £5/5/-.
1.F. Transformers 9/ pair.
} A It - - TERMS: Cash with order or C.O.D.
Postage and Packing charges extra, as

PENOIL RECTIFIERS

K3/25 5/-, K8/40 7/-, K3/45
7/3, K3/80 7/9, K3/60 8/9,
K3/100 11/-.

14497 13/6 ea 14A100 19/6
ea. WX6 2,

HEATER TRANSFORMERS

All 230/250 volt input.

2v 3a.8/3ea. 4v.1.5a.5/8
4v.8amp.10/- ea..

en 5 v. 2 a. 10/-
6.3 v. LGa. ﬁav 33-
8/9- 10/-

12 v. .75 a. 5/9 ea.

WAVE CHANGE SWITCHES

3 pole 4 way 4 pole 3 way
2/9 ea. /!
4 pole I way 1 pole 12 way
1/9 ea. 2/9 ea

2 pole § way 2/9 ea.
All have long }in. spindles.

MAINS TRANSFORMERS3
3-way Mounting Type

MT1
Primary: 200-220-240 v.

Secandnr!es 250-0-250 v. 80 M/A, 06,3 v. 4 mp. 0-4 v.
2 amp., both tapped at 4 v.,each......c.....y... 19/6

Primary 200-220-240 v.

Secondaries. 350-0-350 v. 80
M/A. 0-8.83 v. 4 amp., -5 v. 2

zlmp hbot.h tapped at 4 v.,

MT3
Primary: 200-220-240 v.
Secondary: 30 v. 3 amp.
Tapsat 3 v.,4v.,6v.,8v.
9v,10v., 16 V., s V-, 20 v.
24 v., each 19/8

2/ Packing and Post on above transformers.
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MH41...... /- | VR21 .... 9
N37 . 13/~ | VRB3(EF39) 6/3
N78...... 12/6 | VRB4EB34) 9/~
P6l..... /9 | VRSG(EBC53)
P15 - 311 78
PENA4 15/~ { VRSB(EF3¢) 6/-
PEN26 .. B/~ | VRS7(EK32)8§/-
PEN46 /~ | VR85(3PE1) 3/-
PENa‘z‘?OA 4/- | VR85A(8P41)
3/-
VRE6(P61) 2/9
VROL(BF50) 4/-
VRI1 Sylvania
VRY2(EA50) //6
VER105/30 /6
VR16 .. 4§/-
VR136 A
VR137 .. 5/8
PY82 9/~ | VR150/30 /-
VP23 ... 6/8
/ vgu ... 8/8
/=
VT52(EL32) /6
VT50. /=
VU39(MU12[1£4/)9
VUB4(U12) §/-
VUl .. 2/8
uv4l ...

Packing and Postage—8d per valve. Same day Bervice.

Aluminium undrilled with reinforced

corner.  Available in the following
sizes.

Each Each
8x4x2fin. 4/6 12x8x2Hn. §/6
8x8x2kin. @/3 14x3x3¢in. §/-
10x7x2)in. 7/3 14 x9 x2}in, 12/-
12x3x2in. 5/8 16x6x32}in. 8/8
12x5x24n. 6/9 18 x10 x24in.14/-
All are four-sided—ideal for radio

receivers, amplifiers, power packs, etc.

CONTROL KNOBS
STYLING

Tastefully and clearly engraved in gold.
These mouldings are available in two
colours: walnut and ivory. They are
suitable for use with 3in. spindles and
are simply and firmly held by means of
a grub screw and lockmg nut.
Ptlces Type " A" 1/6 each.
“B' 1/2 each.

IN MODERN

Tvpe

PIFCO ALL-IN-ONE RADIQ METER.
AC. or D.C,, L.T. and H.T. testa.
M/A tests. Many uses. 32/8 each.

COSMOCORD MICROPHONES.
Type MIC 83-1, 50/- each.
Type MIC 35-1, 25/~ each.

S80LON SOLDERING IRONS.

65 watts, oval bit. All voltages. 29/-.
65 watts, pencil bit. All voltases, 30/9.
All pares for these irons available
trom stock, 25 watts isstrument iroo
24/~ each.

follows:

Orders value
add 1/6; 40/- add 2/-; £8 add 3/-;

10/- add 1/-; 20/-
unless

Minimum C.O.D. fee

5/6 VINCES CHAMBERS
VICTORIA SQUARE

LEEDS 1.

otherwise stated,
and postage 3/-.
For full terms of business see inside cover
of our catalogue.

MAIL ORDER ONLY
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12 MONTHS’ GUARANTEE ON USED
17in. £7.10. 14in. £5.10. T.V. TUBES

We are now able to offer this wonderful guarantee. 6 months’
full replacement and 6 months’ progressive. Made possible
only by improved high quality of our tubes. Carr. and Ins. IS]G
CONVERT YOUR 9in.—10.n.—12in. to 14in.—15in.—17in.
Qur pamphlet is FREE, and on many sets it costs only the tube to give you
these giant pictures. SPECIAL OFFER: l|4in.—I5in.—Il6in. T.V.
Tubes £5. Perfect. See them working in our shops.

12in. T.V. TUBES £6 Shortage may cause delay, enquire first and
save petrol. We may have alternative and can tell you delay if any.
15/6 carr. & ins. on all tubes

14|n. T.V. CHASSIS £13.19.6

Complete with tube and spea-
ker, modified ready working.
Fully guaranteed for 3 months.
These are demonstrated in our
shops. LESS valves, Asabove with
5 valves £15/19/6. With ali the
valves £19/19/6. (Some delay on
the latter.) Ins., carr.tube incl.,

25/-. Channels 1—2 only, buten-
quireforall otherchannels soon,
17in. TUBE RECTANGU-
LAR on adapted chassis, LESS
valves, £19/19/6. With 5 valves
£21{19/6. Or complete with all
valves, £25/19/6. Ins., carr.,25/-,

Free drawing with order, or 3/6.

T.V. GHASSIS 97/6
Complete chassis by famous manufacturer, R.F. E. H.T. unit included.
Drawing FREE with order. Being in three separate units (Power, Sound-
Vislon and Time Base) interconnected these chassis can easily be fitted
into existing table or console cabinets. THIS CHASSIS IS LESS VALVES
AND TUBE. Channels 1-2, 3-5, I.F.s 16.5 Mc/s.=19.5 Mc/s. Easily converted
to L.T.V. channel. Insured carr. 10/6. Drawing 2/6.

T.V. CHASSIS UNITS
SOUND & VISION STRIP 45/~ Tested working.

plete vision strip, LESS valves. FREE drawing. Post 2/6.

POWER PACK 45/' R.F. EHT unit, tested working. Less

valves. Inc., carr, 5{-, FREE drawing.

TIME BASE 30/' Tested working, complete with focus coil. Less

valves. FREE drawing. Post and packing 3/6.

Com-

SPEAKERS 8/9 pM. 8in. Cannot be repeated. Let the lady

of the houselisten tothat T.V. or radio programme, Post and packing /9.

CO-AX CABLE 6d. Yard. cuc to any length, good quality.

Post & packing on 20 yds. 1/6, 45/- 100 yards. Post and packing 3/6.

SELF-FEED SOLDERING
6 volt—110 volt 29/6

6 volt—200-240 volt 45 /=

Made for the American market. Car
battery or mains. Export quallty Export
orders invited. Complete in light carrying

case. Reel of solder, spare parts. P. & P. 2/9.

HOME RADIO 79/6

5 valve (octal) s’/het 3
w/band receiver, A.C., Gram.
P.U. sockets. In wooden
X

‘ cabinet, 18in. x [|lin.
8tin. Ins., carr., 7/6.
IDEAL “M”

CHASSIS 39/9

3 w/band sf/het and gram.
5 valve (octal). Ideal for

table gram., but still giving
in.

high quality output. 4-knob control. Chassis 15in. x éin. x 74

ELECTRIC GONV7GTOR HEATER
99/6

Id. an hour. Cheaper than paraffin, hotter, no
smells. AC/DC. Switched illuminated grille. Ins.,

carr., 10/6.

MASKS T.V. 3/9
New rubber for 12in. P. & P. 1/9.
soiled, need washing, |2in. rubber.

P. 1/S.
Yearomoar. DUKE & CO,
6213 ROMFORD ROAD, MANOR PARK,

LONDON, E.12, Telephone : GRA 6677-8
Send for FREE CATALOGUE

MASKS 1/9

We stock a variety of Radio, Electronic and
Telephonic Equipment and Spares of British
and American make.

We also specialise in Z.A. Equipment and

Spares as used by Government Departments
and the Services.

Suppliers to Manufacturers and Trade only.

FINSBURY TRADING CO.,
12 Stoke Newington High St., London, N.16
Telephone: CLIssold 7342

sU RPI.US VALVES POST

6SR7 ... 9001
TAN7 . 9004
8D3 9006
12AU7 EB9I|
12BE6 ECC82
12SA7 ECC83
12547 ECL80
77 .. EF80
830b EF82
954 EF91|
955 EF92
956 ELSI
1625 PCC84
1626 w77
8020 ... z77.

DISCOUNT FOR QUANTITIES, 81ATE REQUIREMENTS
SENT BY RETU MAIL ORDER ONLY.
dJd. LIMBERG 1, SEARS 8T., CAMBERWELL, LONDON, S.E.5

METAL SPINNING

PARABOLIC REFLECTORS up to 9ft. dia.
POWER PRESSWORK to 250 ton

OUR SPECIALITY

LOUDSPEAKER HORNS, Etc., Etc.

capacity, including Hydraulic

GENERAL SHEET METAL WORK . ARGON . ARC & OXY-ACETYLENE WELDING

SHAWE METAL SPINNING WORKS

SWINTON STREET, KING’S CROSS, LONDON, W.C.I.

Phone: TERminus 7422/3

Grams: Alipryde Phone London
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COMMERCIAL TELEVISION
CONVERTER

SUITABLE ANY T.V.

using lower side band
NO ALTERATIONS TO SET
Complete with bullsdn power supply, 230-250 v. A.C. A

mains. Case blin. long, 3%in. wide, 4}in. high.
Incorporativg gain cootrol and band switch.

£3/1 9/6 Plus Post & Packing 2,6.

120 Kc/s.-230
Ko/s., 300 Kc/fs.-900 Kc/s.,
200 K

Iltusirated with cover removed.

COMPLETELY BUILT
SIGNAL GENERATOR

Coverage

44in, Size of scale, 6}in. x
3Hn. 2 valves and reetifler.

-C. mains 230-260 v.
Interpal modulation or
400 e.p.s, to a depth of 30
per cent., modulated or
unmodalated R.F., cutput
continuously variable 100
milli-volts, C.W. and mod.
switch, variable A.F, output
and moving cell output
meter. Grey hammer finish
case and white panel.
Accuracy plus orminus 2%.

or 34/- deposit
and 3 monthly payments

5 VALVE SUPERHET, LATEST

RAnIo - GRAM cHASSIS B.V.A. MIDGET SERIES VALVES

3-WAVEBANDS :—L.W. 800m-2000m, M.W.200m. 550m, 5.W. 16m-50m.
Chassis size 13} x 5} x 2fin. Attractive Glass Dial 10 x 4}in. edge lit by 2 pilot lamps.
Honzoptal or Vertical Station Names and 4 control knobs, walnut or ivory to choice,
4 position W/C switch, L.M.S. and Gram. P.U. sockets. Modern cirouitry, all coils
adjustable, dust cored and only quality components used thronghout. Delayed A.V.C.
and neg. feedback. A.C. mains 200-250 v. Double wound transf. isolates chassis
from mains. Aligned and calibrated ready for ase,

BRAND NEW & GUARANTEED £9.19.6 Carr. and ins. 4/6
8” and 10” speakers suitable for this chassis available.
7-Valve De Luxe, push-pull version 7 watt cutput £12.10.0. Carr. & ins. 5/-

s MULLARD “3-—3”
« QUALITY AMPLIFIER

An idesl companion unit to the JASON
Tuner. A really first-class 3-valve 3-watt
Amplifier giving Hi-Fi quality at a reson-
able cost, Mullard’s latest eireuit Valve
line wp: EF88, EL84, EZ8l. Extra HT
and LT available for Tuner Unit addition.

Variable treble cut and bass boost controls
sensitivity 100 MV for 3-watt output.
Frequency response + or — 1 db, 40 ofs
to 26 kofs.

Complete amplifier wired and tested with
Mallard %ﬂ tt'y (ll ‘."l: o)ut e o e
Mallard specification (less speaker)
Carr and ins 4/6. £8 . 8 N 0

ELECTROLYTICS leading Makes New Stock

25/-. P, & P. 4/6 extra.
TUBULAR CAN TYPES ohm
SIGNAL & 25/25 v., 50/12v, 1/9|8+8/450 v. 4/6 80 5. CO-AXIAL
50/50 v. 4/600 v. 2/- {8+16/450 v 5/ SPECI.AL.—Segu-air spaced polythene
100/25 v. ...... 1/9 8+418/500 v 5/6|standard iin. diam. Stranded core. Feeder
8/450 ¢ oy (18+18/250 v. .. B/B[losses cut 50%. 9d. yard.
2o 18+18/500 v. .. 6/- [8tandard }in. Grade A, 8d. yard.
Coverage 7.6 Mec/s.-210 8/500 v. .. 2/9118+18+8/350 v. 5/6|COAX PLUGS 1/2. SOCKETS 1/-.
Mc/s. in five bands, all on 8+8/500 v. COUPLERS 1/3. OUTLET BOXES 4/8

fundamentals, slow motion
tuning, audio output, 8
vertioal and horizontal bars,
logging scale, In grey
hammer finished case with
carrying handle. Accuracy
+ 1%. A.C. mains 200-
250 v.,

£6/19/6
P. & P.5/6.

Or £3 deposit, P. & P, 5/6
and 3 payments of 30/-.

TRANSISTORISED MEDIUM &
LONG WAVE CRYSTAL SET KIT

In plastic cabinet comprising transistor, tuning condenser,
iron-cored coil, etc., 19/6 P. & P. 1/6.
Point to point wiring diagram I/-. Free with kit.

A.C. MAINS 3 VALVE CHASSIS

Comprising chassis, tuning condenser, coils, valves, valve
holders, volume control, resistors, condensers, 19/6
Point to Point wiring diagram I/-, plus 2/6

Free with kit. P. & P.

BATTERY CHARGER 6 or 12 v. 4 amp.
A.C. Mains 200-250 v. Fitted ammeter, selector switch,
fuses battery clips, indicator lamp. Incorporating G.E.C.
Metal Rectifier. Ready for use. In grey hammer finish
case. Wall fixing, §9/6. P. & P. 3/6.

T.R.F. KIT
IN PLASTIC CABINET

3 valve plus metal rectifier, A.C, mains
200-250 v. Medium and long waves. In
pastel blue or brown, Vaive line-up: 2
VR658 and VT52. Size 15§in. long by
9in. high by 7in. deep.

£3/19/6 ».r.4e

A point-to-point wiring diagram, 1/8.
Free with complete kit.

All parts supplied separately.
1,200 ft. Recording tape on plastic spool, 12/6.
Mains transformer, Primary |10-250.
60 mA, 6.3 v.2amp., 10/6. P. &P, 2/-.
8 mfd. 450 wkg. can. size 2° X 3", 1/3 each. 12/- doz.

RADIC AND T.V. COMPONENTS (ACTON) LTD.

23 ACTON HIGH STREET, LONDON, W.3

P. &P. |-
Secondary 0-120-180-200 v.

4/6{32+82/350 v. .. 5/
5/= 1824+32/276 v. .. 4/

8+18/450 v. ..
18/450

32+ 32/350 v.
82+32/450 v... 6/6100/270v.......

CONDENSERS.—Mica, Silver Mica. Al

Ditto ceramics 9d. each. Tubulars, 450 v.
Hunts ani T.C.C.

GOODS NOT DISPATCHED OUTSIDE U.K.

5/6{100+200/275 v. 12/
00/270 v. 6/

prel. values, 3 pf, to 1,000. 6d. each.

.001 mfd.-.01 and
.1/350 v., 9d. each. .02-1/500 v., 1/-
each. .25 Hunts, 1/6. .5 Bunts, 1/9.

BALANCED TWIN FEEDER per yd., 6d.

V. .... 3/6|60+50/350 v, .. 6/6|Special 300 ohm, TWIN FEEDER 8d.
18+16/450 v. .. 5/8(680/350v. ...... 6/8| TWIN SCREENED FEEDER per yd., 1/3.
32/350 v. 4/~ {80+4250/275 v. 12/8)50 OHM COAX CABLE 8d. per yd., in.
32/500 v. .. 5/- 184+120/278v. 11/6{ATTENUATORS 6db, 12db, - etc., trom

4/6. Band 1-83 Cross-over filter wunit
trom 7/6.

SPEAKER FRET.—Expanded Bronze
anodised metal 8 x8in., 2/3; 12 x 8in.,
3/-; 12xiu., 4/3; 12x16in., 6/-;
24 x12in., 8/6, etc.

TYGAN FRET (Murpby pattern) 12in, x
i‘lﬁln-. 2/-; 12x18in., §/-; 12x24in.,

-, ete.

JASON F.M. TUNER

UNIT 87-105 m/cs

Kit of pacts to build this modern and highly
suooessful t complete with drilled
ohassis and J.B. dial, wound coils and
screening cans, 4 BVA miniature valves and
all necessary quality components, etc., lor
only £6/10/- post fres. Superior dial cali-
brated me/s, edge lit by 2 pilot lamps, 12/6
extra, as illustrated. Power Pack com-
ponents kit including double wound mains
transtormer, £2/5/~ extra.

Tested and approved by * Radio Con-
truotor,”” I d with

tull detaile, 2;—. post Iree.

RESISTORS

Carhon type.  Prel. values 10 ohmas-
10 megohms, 20% Tol.  w. 3d.; § w. 5d.;
1w 6d; 2 w. 9d.; 10% Tol. § w. 9d.;
5% Tol. § w. 1/-; 1% Hi-stab. § w. 2/-,

WIRE WOUND TYPES

Wire ends. Silicone coated. 25 ohms-
10,000 ohms, 5 w., 1/3. 10 w. 1/8, 15 w.

=

LINE CORD .3a, 80 ohms per ft., .2a. 100
ohms per f., 2 way 6d. per ., 3 way
7d. per ft.

LOUDSPEAKERS

PM. 3 OHM. 5in. Celes., 17/9: 8in
Celes., 18/8; 7 x4in. Goodman’s Ellip-
tieal 18/6;8in. Elao.,20/- ;10in. R. and A.
25/~; 12in. Plessey, 37/-; 2}in. Plessey,
16/8; Goodman’s 12in. Audiom 50, 15
ohms, £4/15/0.

S.T.C. RECTIFIERS

EH.T. types, K3/25 2 kV., 5/-; K3/40
3.2klév., 6/9; K3/45 3.6 k\;.. 7/3: K3/50

17/6.
LT types F/W bridge 8-12v. 1} a,, 8/9:
4 a., 15/6: 4 5., 18/6: 8 a. 24/6 esch.

PRE-SET W/W POTS

T.V. knurled slotted knob type. 25 ohms to
30,000 ohms, 3/-; 50,000 ohms 4/
50,000 ohms to 2 Megohms (carbon). 3/-.

VOLUME CONTROLS

Midget log type, long spindles, all vaiues
10,000 ohms to 2 Megohms, Less sw., 3/-;
S.P, sw., 4/-; D.P. sq., 4/9. Linear types
all valuss 10,000 ohms to 2 Megohms les:
switch 4/-, Guaranteed 12 months.

TRS RADIO COMPONENT SPECIALISTS

STATION.

Terms: C.W.0. or C.0.D.

Phone: THO 2188. Hours 9am.—6 pm., I p
Open all day SaGtgrEdsay. By THORNTON HEATH
B

70 BRIGSTOCKRD., THORNTONHEATH, SURREY

m. Wed.
130A, 133, 169, 166, 190,

Kindly make cheques, P.O.s, ete., payable to T.R.8. Post &

Paoking up to $lb. 7d., M. 1/1, 31b. 1/8, 5lb. 2/-, 101b. 2/9. Bargain Lists, 3d.
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THE ENGLISH ELECTRIC GOMPANY
LIMITED GUIDED WEAPONS DIVISION
at LUTON, have a number of vacancies
in their ENVIRONMENTAL TEST DE-
PARTMENT for ENGINEERS of all grades.

The activities of the Department are

y concerned with the assessment,
analysxs and simulation of the various
environmental conditions concerned
with both existing and future projects,
and are thus of a varied and interesting
nature requiring, investigation into
most fields of engineering.

(1) ENGINEERS. Candidates are ex-

|
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The ¢CQ’ Reproducer
costs only 12 gns.

Here is an inexpensive
High Fidelity reproducer
which has been designed

INSTRUMENTS pected to have gualifications to at to very high technical
FOR least degree standard. Vacancies and aesthetic standards
GREATER exist both for Mechanical and SthClC S ds.
OLDERING Electrical/Electronic engineers in Small in size, it provxdes
S connection with Instrumentation, a smooth response from
EFFICIENCY Field tests and equipment develop rep he
g 1cr ment and maintenance. ?SSCZO ;gi.g%% (l:l/:n, dalﬁﬂr
The soldering bit which main- (2) LASORATORY TECHNICIANS, LAB- fullypsix o, 24

tains its face indefinitely without
attention. 25 models available for
mains or low voltage supply. Bit
sizes 3/32 to 3/8 inch. Full details
in booklet S.P.5 from sole
manufacturers:—

ORATORY ASSISTANTS. These staff
positions form the structure of the
various teams within the Depart-
ment. Lab. Technicians who should
be of at least O.N.C. standard
would be expected to carry some
delegated responsibility.

For free brochure write

to R.G.A. Sound Services
(Plymouth) Ltd., 6 Conway
Gardens, Enfield, Middx.

LIGHT ~SOLDERING DEVELOPMENTS LTD.

106, GEORGE ST., CROYDON, SURREY
Tel. CROydon 8563

Write to Dept. C.P.S., 336/7 Strand ad 1
W.C.2, quoting Ref. W\,N 616. , Tr esupphed

TELETRON SUPER INDUGTOR GOILS YOUR METER DAMAGED ?

| 7

Leading
Elecrrical
v Ferrite Rod Aerials. Wound on high permeability Instrument
o Ferroxcube rod Medium wave 8/¢, Dual wave 12/9. Repairers
K § ‘ Iype HAX. Selective crystal to the
™ - iode coil for tape and quality
amplifiers, MW 3/=, LW 3/6. ERAELTD;
. . Dual wave TRF Coils,matched
3-VALVE QUALITY AMPLIFIERS pairs _(as illustrated) 7/- | Contractors to the Ministry of Supply and General Post Office,
Suit modern crystal P.U.s; for 200-250 v. pair. Type $.5.0. Supersonic | Repairs by ekilied craftsmen of all makes and ¢;
A.C.; neg. feedback, volume and tone con- Tape Osc. coil, provides ,;,em.. E]ecu—lca] Th M“mmnge Teat
trols; new Components and PLAYING 6.3 v. 3 a. RF for pre-amp | & ™5 icx for speedy estimate send defecti
TESTED. 50 c/shum 40/100 khelastfer. 15“"““3:93 '“Id“CEd instruments by registered post toi—
C, = ea, lransistor colls, etc
B7g £4/7/6, INT, OCTAL £4/2(6, BYA £4/12/6. Available from leadin Ki '
g stockists. Stamp for
Carr. 3/6 all types. complete data and circuits. ’ L GLASER & CO LTD
E.K.E. 47, Arksey Lane, Bentley, THE TELETRON CO. LTD,, Electrical Instrument Repairers
Doncaster ) 266, Nightingale Rd., London, N.9. How. 2527 97-100 ALDERSGATE STREET,E.C.I

(Tel.: MONarch 6822)

DESIGN & DEVELOPMENT
ENGINEERS
Applications are invited from
engineers with experience in the

following fields:
1. Low power and Audio fre-
quency transformers.

2. Transistor and computor cir-
cuit applications.

THE DE HAVILLAND

AIRCRAFT COMPANY LIMITED
BROUGHTON — CHESTER

REQUIRE
3. T.V. component design and Garrard RC.110 3-speed Autochangers. GC2 erystal

=
=
&
s
<
/3

GRAM MOTORS
AUTOCHANGERS
CABINETS

5 B . . heads, twin sapphire styli. Maker's cartona. A.C.
circuit application. mains 200/250 voits. £7/19/6, plus 5/6 o EN G I N E
4. R.F. and LF. Components Garrard RC.120 3-spoed Autochi with additional

facility of manual control to play single records.

and filter design. Glcz c%st,alhea.ds A.C. mains 200/250 volts. £8/19/6,
5. R.F./L.F. tuner application. plus 5/6 carr. for work on various modern civil
/ pp Collaro RES4 3-speed Mixer Autoshangers, with O o T military type aircraft enw],;,vg' ;rnﬁ
These vacancies are caused by the el 20 mal 200/250 volts. ~ £8/19/6, plus |nstallat|::n. testing, overhaul and
3 K o repair of radio equipment, City
normal expansion of company busi- X;‘,}l‘“:;ﬁ,“%’:ﬁ;’;‘?f eggdplim %?me:)s ’DM?,‘ZD, and Guild Radio Final Certificate or
ness and present excellent oppor- board National ~ Certificate  desirable.
tunities of advancement. A good transeription types £3/1o/- pl\m 5/6 cn.rr Previous experience of aircraft radio
. 2 Similar, but Console style, with cupboard below to maintenance essential in either a
progressive salary, commensurate accommodate 230 records. £3/19/6, plus 5/6 carr. service or civilian capacity.
with qualification: d ] Thorens Swiss-made Single-speed  Autochangers
f SHanc [EXpericnee; (78 r.p.m.). Cream finish, A beautiful precision job. P . .
will be paid to the selected candidates. A.C. mains 200/250 volts. £4/19/6, plus 5/8 carr. Write stating age and experience to the

8end stamp for complete bargain lists.

Please reply, giving full details of Personnel Manager, The De Haviiland
experience to Box No. 6435, RONALD W".SON & CO ‘Aircraft Co., I.td.,, Broughton, Chester.

(DEPT. W.W.), 12 BRIDGE STREET, WORCESTER,
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Electrical Engineérs! If you have an interest in the

agu
rt u n Itl e s electronic field but are without this type of experience
your application will be welcomed since special train-
ing may be arranged for selected personnel.
In industrial

A career with a difference awaits you with Britain’s leading

manufacturers of industrial electronic equipment. Be in the
forefront of the drive to supply industry with the automatic

con rol equipment for the needs of today—and tomorrow !

® DESIGN ENGINEERS
® DEVELOPMENT ENGINEERS
Positions @ TEGHNICAL WRITERS
at both senior and ® APPLICATION ENGINEERS
junior levels ~ ® SALES ENGINEERS
@ SERVICE ENGINEERS
TEST ENGINEERS
©® DRAUGHTSMEN

are available for :

Apply to Reference NDA at the address below

Equipment currently produced and under continuing
development includes: control equipment for electrical
machines of all types, specialised drives, regulators,
machine tool controls, servo amplifiers and systems,
process control equipment, photo-electric equipment,
resistance welding controls, computer power supplies,
protective and supervisory equipment and a wide range
of specialised equipmeént to meet specific industrial
requirements.

= W 5 o [

LANGASHIRE DYNAMO ELECTRONIC PRODUCTS LTD

ELECTEONIC RUGELEY, STAFFORDSHIRE, ENGLAND
i GEP Manufacturers of Britain's widest range of industrial electronic equipment

EQUIPMENT One of the L hire Dy Group of C
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MARCONI INSTRUMENTS LTD.
TEST ROOM PERSONNEL REQUIRED

DUTIES: Testing and calibrating of wide range of
telecommunication and industrial electronic in-
struments.

QUALIFICATIONS: We shall be pleased to re-
ceive applications from any man with, or, without
academic qualifications who is able to demon-
strate suitable experience and training.

Comprehensive pension and assurance scheme is in
operation and Social and Sports Club facilities are
provided.

On well served transport routes.
Write for interview to:—

DEPT. C.P.S., 336/7, STRAND, W.C.2.
or call any day including Saturday mornings at;—
MARCONI INSTRUMENTS LTD.,

LONGACRES, HATFIELD ROAD, ST.
ALBANS, HERTS.

a——A. V. ROE & CO. LIMITED

ENGINEERING RESEARCH DEPARTMENT

equire
ELECTRICAL ENGINEERS
FOR THEIR CHADDERTON LABORATORIES

Object: To do_ research work and design equipment for
laboratory testing the behaviour of Supersonic aircraft
structures, with particular reference to the control and
instrumentation of heat stimulation systems. .
If you have suitable qualifications in electrical or electronic
engineering and have two years’ or mors experience in
one of the following fields: Control techniques, instrumen-
tation, Vibration measuremeni, Amplifier design (D.C.
and L.F.) Ultrasonic pulse techniques, and wish to_enter
this new and interesting field of application, write in the
first instance to the:—

PERSONNEL MANAGER, A. V. ROE & CO. LTD.,

GREENGATE . MIDDLETON . MANCHESTER

Quoting Reference No, RES/R2/6/W

EXPERIENCED ELECTRONICS
INSTRUMENT DESIGNER

is required to lead an expanding team working
on commercial instrument design for a well
known Company in the West London area,
A good salary will be paid to a Senior Circuit
Engineer with proven evidence of energy/enter-
prise and ability to obtain results quickly and
economically. The work covers an expanding
field of electronics embracing pulse and video
techniques, process control, industrial and
nuclear instrumentation. Please write with
full details of experience and salary required
to Box No. 6946.

RADIO TECHNICIANS
IN
CIVIL AVIATION

A number of appointments are
available for interesting work pro-
viding and maintaining aeronautical
telecommunications and electronic

Murphy Badio

ELECTRONICS
DIVISION

Vacancies exist in an expanding

ENGINEERS

(Electrical and Mechanical)
PHYSICISTS

Required for work on develop-
ment, manufacture- and circuit

APRIL, 1957

navigational aids at aerodromes and
radio stations in various parts of
the United Kingdom.

Applications are invited from
men aged 19 or over who have a
fundamental knowledge of radio or
radar with some practical experi-
ence. Training courses are pro-
vided to give familiarity with the
types of equipment used.

Salary £561 10s. at age 25 rising
(subject to a practical test) to £671.
The rates are somewhat lower in
the Provinces and for those below
age 25. Prospects for permanent
pensionable posts for those who
qualify.

Opportunities for promotion to
Telecommunications Technical Offi-
cer are good for those who obtain
the Ordinary National Certificate
in Electrical Engineering or certain
City and Guilds Certificates. The
maximum salaries of Telecom-
munications Technical Officers are
Grade III £790, Grade II £925,
Grade 1 £1,160.

Apply to the Ministry of Trans-
port and Civil Aviation (ESB1/RT),
Berkeley Square House, London,
W.1, or to any Employment
Exchange (quoting Order No.
Westminster 5788).

laboratory for senior and junior
engineers and draughtsmen in
the following fields: V.H.F. and
U.H.F. transmitters and re-
ceivers for use in
NAVIGATIONAL AIDS, MOBILE
COMMUNICATION SYSTEMS and
PULSE CIRCUITS.

AERIALS.
TELEMETRY EQUIPMENT.
In addition opportunity will

arise for applications of
TRANSISTORS in  these
equipments,

Posts are pensionable, Sports
Club and other recreational
facilities are available. Applica-
tions should be addressed to:

Personnel Department (E.29),
Murphy Radio Limited,
Welwyn Garden City, Herts.

application of special radio
valves, including microwave
devices.
Minimum Qualifications, H.N.C.
or DEGREE.
Experience is desirable but not
essential.
Initial training at The Research
Laboratories of The General
Electric Company will be avail-
able for selected candidates.
These are progressive positions
with good opportunities for
advancement.
Apply quoting TC/1 to:—
M.O. Valve Co,,
Osram Works,
Brook Green,
Hammersmith, W.6.

MANUFACTURERS
OF VALVES FOR G.E.C.
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Technicians required for <!

AIRBORNE RADAR FIRE CONTROL SYSTEMS [i

CANADA

Technicians experienced in fault finding on electronic equipment are required by a Eg

rapidly expanding leading Canadian electronics organization for work on a complex <]

i airborne radar fire control system of advanced design. Eﬁ
] Salaries are fully commensurate with experience and ability. Passage payments will ¢
B be advanced for successful applicants and their families. The company operates a E
pension fund and a hospitalization scheme. ¢

There are outstanding opportunities for advancement in the Company, performance E»

and promotion being based entirely upon proven ability. £4

N 2

Interviews will be conducted in the United Kingdom during April. Apply in Eg

writing te:— éﬁ

g Canadian Aviation Electronies Ltd., Eg
‘ c/o Canadian Government Department of Labour, ]
; 61 Green Street, §
t London, W.1, g
ENGLAND. 8

; . §
N A AN N AN A A NN A A A O AN AN N S N N N S NN AN AN AN A A SN NN NN NN NN N SN s EKZEEE

THE M.O. VALVE FERRANTI — EDINBURGH
COMPANY LTD. Due to increased commitments the

Manufacturers of Valves ELECTRONIC TEST
- ah— |  DEPARTMENT

| of Ferranti Ltd., Edinburgh, re-
CUIT ENGINEERS for their quire additional personnel and have

smitting valve applications vacancies 'in the following fields:

_ 1. DESIGNERS of electronic test
laboratory. The work con equipment covering a very wide

THE TECHNICAL PUBLICATIONS
DEPARTMENT o
THE ENGLISH ELECTRIC
COMPANY LIMITED

M T e S VO S Y T
STEVENAGE, HERTS. §

Require ELECTRONICCIR-

invites applications for the follow-
ing appointments:

ELECTRONIC ENGIN-
EERS, capable of extracting
information concerning develop-

am- d 1 - ment projects in order that é
cime the devdegmens of o ||| S BRI | ¢ st
pue — 2 DIAGNOSERS AND TECH- pf;ﬁ,ty“;;";qm;nfg’:[ £
followed by practical measure- NICAL ADVISERS concerned qualities are of greater import-
ments in order to test proto- with new electronic equipments. amée thanlwrltmg experience

: 3. SENIOR TESTERS for proto- and the salary range for these
type valves and to obtain per- type testing. p appointments. will be £950-
formance data for publication. 4. LABORATORY TECHNI- écla%g% SP :n ;Cg:rdmg to quali-

i . : : 3 perience.
Opportunities exist for work on Cls’\l‘ils ilot SSSIStchgltg;?esqm;;h A
: ] experime WOFND - TECHNICAL AUTHOR
both high and low power trans- ment (Electronic) to handle
2 previous-
mitting valves at all fre- 5. RfADIO MECHANICfS capablle ly prepax%ed drafts through final
: of laying out chassis for newly stages of preparation prior to
quencies up to 1,000 Mc/s. de51g¥1edg test equipment and printing. In this case, writing
Graduate qualifications and improving existing designs. a}tlnhty is of“irealter importance
than  technica experience,
i i The vacancies require men of Salar nee £750-£950 p.a.
FxPenE.:nce = th? Ry ability and experience, preferably Tt P
in radio transmitters or R.F. with technical qualifications. Grad A house will be made available o
o ik uates or enginecrs o eqmva ent successful applicants.
heating equ.lpment would be an status will be given preference in the
appropriate background. first two posts. Applications in- Applications, giving full details of

experlence, etc., should be addressed

in the first instance to Dept. C.P.S.
336/7, Strand, London, W.C.2,
quoting reference W.W. 1392K.

dicating the post applied for should

g _ be addressed to the Personnel
Apply quoting TE/L to Per Officer, Ferranti Limited, Ferry

sonnel Department, Brook Road, Edinburgh, 5, quoting Ref.
Green, Hammersmith, W.6, 59/ETD.
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HIGH LEVEL SALES EXECUTIVE required by The
Plessey Company to assume responsibility for the organi-
sation of sales within one of its main groups of divisions.
This position is of considerable importance within the
electronics industry and calls for an individual used to
high level contacts and an ability to organise numbers of
sales departments both internally and in the field.

The starting salary would be commensurate with ex-
perience but for the right individual should not be below
£3,000 plus per annum with excellent prospects for
personal advancement. Generous pension scheme and
other benefits.

TELEVISION
INSTRUMENTATION
DEVELOPMENT
ENGINEERS

DUTIES: To undertake the design and development of test
equipment for television and including work on special
television camera applications. Considerable personal
responsibility and freedom is given and there are no set
rules regarding the number of people engaged on a project,
the allocation of project leaders, etc.

QUALIFICATIONS: The ability to design and develop
equipment, and aggressively progress a project through to the
stage where a model is made and the information is available
for a production drawing office. Candidates should preferably
be of degree standard, or, Corporate Members of one of the
Professional Institutions, but consideration will be given
to others who have considerable practical experience in the
field. The ability to progress the project through to a satis-~
factory conclusion is the tgrime requirement. Due to ex-
panding activities men with drive and initiative can be sure
of progressive advancement.

Comprehensive pension and assurance schemes are in opera-
tion and Canteen and Social club facilities are provided.

On well served transport routes.

HOLIDAY ARRANG’EI%}%QI%%S MADE CAN BE MAIN-

Write for interview to-
DEPT. C.P.S., 336/7, STRAND, W.C.2.
Or call any day including Saturday mornings at:—
MARCONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,
ST. ALBANS, HERTS

Applications in strictest confidence to:
JOHN A. CLARK, Director,
The Plessey Company Limited,
Iiford, Essex.

Muirhead & Co. Lid,
Beckenham, Kent,
require

ELECTRONIC TEST ENGINEER, H.N.C. standard,
for test'ng and calibrating electrical and electronic
precis’on instruments, mostly in the audio-
frequency range. Salary commensurate with
qualifications and experience. A Pension Scheme
is in operation and the Company has its own
Sports Ground. Excellent recreational, social and
Canteen facilities are available. Please write
giving full details to the Personnel Manager.

THE ENGLISH ELECTRIC

I SENIOR AND
o Aive comrany | I NTERMEDIATE

TESTERS REQUIRED
RADARSELECTRONIC WORK

o ENGINEERS
are

SALES ENGINEER

with a good working knowledge of therm-

required withexperienceinthedesign

Holding of Ordinary or Higher

of Frequency and/or Time Division National -Certificate an advantage,

Multiplex equipment. Experience of but men with suitable Service or
transistor techniques an advantage. Civilian experience will be con-
Apply giving full details to the: sidered. Opportumnes for ad-
Personnel Manager, vancement available for progressive
Pye Telecommunications Ltd., - candidates, L
Ditton Works, Cambridge. Good rates of pay, conditions,
canteen facilities, etc.
Apply in person or in writing to:—

ionic devices and their applications. This
post calls for a man with initiative and a
good personality, and interested applicants
should write to:—

Dept. C.P.S. 336/7 Strand, W.C.2.
quoting Ref. WW 1597A t

Employment Department.
Metropolitan-Vickers
Electrical Co., Ltd.,
Trafford Park, Manchester 17

N.B.: For the convenience of

Regentone

RADIO & TELEVISION LTD.
Qualified men with design experience are invited to apply for the
following posts:—
Senior and Junior T.V. Development Engineers.
Senior Radio Project Engineer.
Senior Mechanical Design Draughtsman. applicants the Employment De-

Technical‘Writelj-‘ ) partment is open for interviews as
These are permanent and progressive positions. Excellent working follows:—
conditions, superannuation scheme. Monday and Friday 8.30 a.m. to

_ Apply, in writing only, to Technical Director, 4T tl:l-ll:;aa'rge;gaz,mwigngs;igy and
. JN. . J.,
REGENTONE RADIO & TELEVISION LTD. 4 5.

and Saturday 8.30 a.m. to 11.30 a.m.
Eastern Avenue, West, Romford, Essex
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ASSISTANT CHIEF ENGINEERS REQUIRED
WHO WILL BE RESPONSIBLE FOR DEVELOP-
MENT TEAMS WORKING IN THE FOLLOWING
FIELDS:

T.V. components design and circuit application.
Transistor and computor circuit components.
Low power and audio frequency transformers.
R.F. and L.F. components and filter design.

Component design with special reference to
ferrite application.

AN O

Applicants should have several years’ experience as team
leaders in at least one of these fields with general qualifi-
cations to B.Sc. level. An attractive salary will be offered
to selected candidates. Please reply, in confidence,
giving full details of qualifications and experience to
Box No. 6434.

ATOMIC ENERGY RESEARCH ESTABLISHMENT

HARWELL

requires an ASSISTANT DESIGN ENGINEER in the
Engineering Services Division, for design and specifica-
tion of SMALL TRANSFORMERS.

Qualifications: Recognised engineering apprenticeship
or equivalent training: H.N.C. or equivalent and good
Drawing office experience. Experience in transformer
design or manufacture an advantage.

Salary: £795-£1,210.

Send POST CARD for further details and an application
form, which must be returned by April 15th, 1957, to
Establishment Officer, A.E.R.E., Harwell, Berks,
quoting : 725/45.

MARCONI INSTRUMENTS LTD.

TECHNICAL PERSONNEL REQUIRED

SENIOR AND JUNIOR ELECTRICAL DESIGN
ENGINEERS

SENIOR AND JUNIOR MECHANICAL DESIGN
ENGINEERS

DUTIES: To undertake the design of Test Equipment cover-
ing practically the whole electronic field, including Tele-
communication, Guided Weapons and Nucleonics, Con-
siderable personal responsibility and freedom is given and
there are no set rules regarding the number of people engaged
on a project, the allocation of project leaders, etc.

QUALIFICATIONS: The ability to design equipment, and
aggressively progress a project through to the stage where a
model is made and the information is available for a pro-
duction drawing office. Senior engineers are usually of
B.Sc. standard with practical experience in measuring tech-
niques, while Junior Engineers are often Graduate Mem-
bers of one of the Professional Institutions, or, have similar
qualifications, but this is in no way mandatory. The ability
to progress the project through to a satisfactory conclusion
is the prime requirement. Due to expanding activities
men with drive and initiative can be sure of progressive
advancement.

Comprehensive pension and assurance schemes are in opera-
tion and Canteen and Social Club facilities are provided. On
well-served transport routes.
HOLIDAY ARRANGEMENTS MADE CAN BE
MAINTAINED

Write for interview to.—
DEPT. C.P.S,, 336/7, STRAND, W.C.2
or call any day including Saturday mornings at:—
MARCONI INSTRUMENTS LTD.,
LONGACRES, HATFIELD ROAD,
ST. ALBANS, HERTS

MARCONI INSTRUMENTS Ltd.

This Company has an immediate
vacancy at St. Albans in their
Technical Literature (Telecommun-
ications) Section; the applicants
should have electrical engineering
ualifications andjor experience in
a'm design or development of elec-
tronic equipment; the duties are
varied and interesting and the post
provides a permanent and pension-
able position in a well-established
Company. Apply Marconi Instru-
ments td., I.ongacres, Hatfield
Road, St. Albans, Herts., quoting
Ref. WW 2976A.

"Applications, giving full details of quali-

MICROWAVE DEVELOPMENT
DEPARTMENT

Excellent opportunities exist for engin-

cers with experience in the following §

aspects of multi-channel and Television

link development.

Waveguide components.
Intermediate Frequency Amplifiers.
Modulators and Demodulators.
Multi-channel carrier techniques.
Installation and overall system testing.

fications and experience to the
Personnel Manager,
Pye Telecommunications Ltd.,
Ditton Works, Cambridge.

UNIVERSITY OF NOTTINGHAM
DEPARTMENT OF
ELECTRICAL ENGINEERING

. SENIOR ELECTRONICS
TECHNICIAN REQUIRED, to
take charge of a new electronics
workshop for constructing and
maintaining laboratory equipment.
Salary within the scale £560 to
£660 per annum. Good prospects of
promotion. Form of application
and conditions of appointment from

Mr. H. Pickbourne,. Registrar.

—

SENIOR DRAUGHTSMEN l

Due to expansion of the Electronics Division of The
Plessey Company Limited, there are several vacancies
for experienced men in the following ficlds:
1. Design of a wide range of electronic equipment,
including work to service requirements.
2. Mechanical design of precision mechanisms for
quantity production.
These vacancies carry attractive salaries and long-term
prospects in reward for hard work and offer good staff
conditions, including superannuation and insurance
schemes. Applications, which will be treated in
confidence, should be addressed to:

THE PLESSEY COMPANY, LIMITED,
VICARAGE LANE, ILFORD, ESSEX

Ferranti Limited, Edinburgh
require an

ELECTRONIC ENGINEER

with Radar experience.

for their Trials Division to take charge of a small team of
Engincers who will be engaged on the Field Evaluation
Trials of an experimental C.W. Radar installation.
Although primarily based at. Edinburgh, this post will
require the applicant to spend approximately 18 months,
after initia} training at Base, in the South West area.
Applicants should possess the Higher National Certificate
in Electrical or Electronic Engineering, or suitable
equivalent, and have had at least 3 years’ experience in
Radar systems. Please apply to the Personnel Officer,
Ferranti Limited, Ferry Road, Edinburgh 5, quoting
Ref. EE/TID.
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Z & 1 AERO SERVICES LTD.

Fully Serviced

and Guaranteed

Test Equipment

MARCONI| TFF-144G
SIGNAL GENERATOR, range 85 kcfs to
25 mcfs; output 1uV to 1 volt; completely
overhauled, with mains and ou:pu:clgads 0

“ STANDARD .

MARCONI TF-144F *“ STANDARD "
SIGNAL GENERATOR, as above, but
older model £70 0 0

SULLIVAN-GRIFFITH CAPACITANCE
BRIDGE, range 0 to 2.3uf. PRICE £85 0 0

COSSOR Type 339 DOUBLE BEAM
OSCILLOSCOPE €30 0.0

MARCONI CR-150 COMMUNICATION
RECEIVER, range 2 to 60 mc¢/s; dual super-
het; crystal ﬁlter calibrating cryscal £50 0 O
Mams Power Supply Unit....oooees. £10 0 0

TSB’/AP VOLTAGE DIVIDER, for ex-

4di

g voltage range of an oscilloscope.

100 and 10 to §;

Ranos available:

TF-373C MARCONI IMPEDANCE
BRIDGE, ranges 0-100H; 0-100uF; O-IOOQ,
Test Frequency 11,000 ¢/ s =veromemres £75

Max. volts
€5 0 0

s

MARCONI TF428B/1 VALVE VOLT-
METER. Range .15 to 150 volts, brand new,
in transit case, complete with spare valves,
@E oo ————s0so0000ETEzSonon 0o e £350 0

8in. SCALE EDGEWISE METERS, CROSS

EVERSHED TWIN PEN VOLTAGE
RECORDER. Range 160-240 v. A.C. sup-
pressed zero; 6in. wide continuous chart;
clockwork drive lin, per hour. This Recorder
can be used for recording milliamps within
the range of 10 to I15mA.  PRICE, complete
with charts, pens, ink, etc, ......... £75 0 O

COIL WINDING (Balanced type), sen-
sitivity appr. 30 microamps each coil £7 15 0

TINSLEY SUSPENSION GALVANO-
METER, 23 mm/microamp; resistance appr.
48 ohms. ....ceeeunnnns focouDmccoodos boooo €6 0 0

ELLIOTT MILLIAMMETER RECORDER
Smgle Pen, range 0 to 5 mA.; éin, wide con-
tinuous chart; synchronous clock drive, 3in.
per min. PRICE, complete with chart, spare
pens, etc. £45 0 0

BALDWIN SPOT GALVANOMETER,
appr. l4in. scale; 5-0-5 microamps; resistance
2,500 ohms; lamp supplied from an internal
transformer suitable for 115/230 v. A.C.

€20 0

ohms BRIDGE MEGGER ......... £55 0 0

INSULATION TESTERS

EVERSHED WEE MEGGERS:

500 volts ..... C£E1210 0
250 volts .. £11 10 0
RECORD 500 NSULATION TESTER

£10 0 0

All the above prices include leather cases.
EVERSHED 500 v. 40 megohms
MEGGERS
EVERSHED 1,000 v. 100 meg-
ohms MEGGERS..................... £2
EVERSHED 1,000 v. 200 Meg-

E.H.T. POWER SUPPLY UNIT. Voltage
ranges 200-500; 400-1,000; 800-2,000; 1,200-
3,000 v. D.C. output appr, 3 mA; fully re-
gulated, for mains operation......... £€35 0 0

We buy high-class - British and American

All the above instruments are covered bs our three months’ guarantee,

Z & I AERO

19 Buckingham Street,

The prices

London, W.C2 Tel:

are ex our Warehouse.

Packing and carriage extra.

SERVICES LTD.,

TRAfalgar 2371'2’3

Test Equipment, American Communication Equipment,
Transmitter/Receivers ARCI, ARC3, Radio Compass Receivers ARN6, ARN7, Communication Receivers BC312, 342, 348, etc.

particularly: Transmitters ARTI3,

Inexpensive
hooks

on radio
and

television

from leading
booksellers

Correcting Television Picture Faults
By John Cura and Leonard Stanley.
A non-technical book that uses 150
photographs to enable trouble to be

diagnosed and remedied.
3s. 6d. net. By post 3s. 9d.

F.M. Explained

By E. A. W. Spreadbury, M.BRIT.LR.E.
An explanation, in simple terms, of
the , principles of the frequency
modulation system of transmission as
used in v.h.f, radio services.

2s. 6d. net. By post 2s. 8d.

Radio Circuits 3rd Ed.

By W. E. Miller, M.A.(CANTAB.), .
M.BRIT.LR.E,

A step-by-step survey of the workings

of a modern superhet receiver.

5s. net. By post 5s. 7d.

The Williamson Amplifier  2nd Ed.
Full details of the 15-watt amplifier
for high quality reproduction of
records and radio programmes.

3s. 6d. net. By post 3s. 10d.

*“Wireless World "'

Guide to Broadcasting Stations 1956-57
Lists all European short- and medium-
wave stations, over 1,900 world
short-wave stations, over 500 v.h.f
stations, and details of European
television transmitters.

2s. 6d. net. By post 2s. 10d.

improve Your Television Reception
By John Cura and Leonard Stanley.
Gives a clearly understood explana-
tion of the controls and how to use
them for maximum effect.

5s. net. By post 5s. 4d.

Radio Valve Data Sth Ed.
Compiled by Wireless World. Gives
the main characteristics and base
connections of over 2,000 radio
valves and C.R. tubes.

4s. 6d. net. By post 5s. 1d.

““Wireless World " F.M. Tuner

By S. W. Amos, B.SC.(HONS.), A.M.I.E.,
and G. G. Johnstone, B.SC.(HONS.)

Describes an up-to-date tuning unit

for reception of v.hf broadcast

programmes,
2s. net. By post 2s. 3d.

T.V. Receiver Model Il

Complete constructional details of a complete receiver using a superheterodyne
circuit, with notes on modernising the original design. 3s. 6d. net. By post 3s. 10d.

Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1.
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Wireless World Classified Advertisements

Rate 7/~ for 2 lines or less and 3/6 for every additional
line or part thereof, average lines 8 words. Box Numbers
2 words plus 1/-. (Address replies: Box 0000 c/o **Wireless
World” Dorset House, Stamford St., London, 8.E.1.) Trade
disount details available on application. Press Day May
1957 issme, Thursday, March 28th. 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 RECEIVERS AND AMPLIFIERS
EPIGRAM model 3-3-3, transistor 3-speed
fully portable record reproducer.
EPIGRAM fully portable amplifler with built-
in power supply, independent of the mains.
FOR details and nearest dealer, write to W. W
f'endco Products, Kings Langley, Herts, [Eél';zgé

SHIRLEY LABORATORIES, Ltd., 3, Prospect
Place, Worthing, Sussex. Tel, 30536.
THE TWA/1515 stereosomc tape recording and
replay a. c{Jllﬁer separate meter monitoring on
record and playback on both channels, 13watts
O/P each channel, 96gns; TWA/15 tape record-
ing and reproducing amplifier, 13watts O/P, for
Wearite and Collaro decks, 45gns; TW/PA
recording and replay pre-amplifier, 30gns;
with valve voltmeter monitoring; type B/l-lSE
high-fidelity amplifier, exceptionally wide tone-
control stem, 40mv sensitivity, 20gns; thh
two inputs and 3-position gram flter,
specialized amplifiers for the musi¢al an
scxentlﬁc lndustrles including the Mullard
20wat! (0035

BEFORE buying that rei)lacement chassis we
ou send for literature; save your-

self money by buying direct trom us; our
chassis have separate channels for AM and
FM, variable N.F.B. tone control; 4-position
w/c switch FM, Med. Long. Gram, trade en-
uiries invited; 2,4 stamp for 1eaflets.—Bayly

ros., 46, Pavilion Drive, Leigh-on-Sea, E[%sgeé(o

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
.1155; power pack, speaker; bargain
leﬁit 354, Ilford Lane, Ilford.[e

£8.—
pit
854
RO Rx’s and coils in_stock, also ARSS,
BC348R, CR100, etc.—Requirements please
to R. T. & 1. Service, 254, Grove Green Rd.,
London, E.11. Ley. 4986. [0053
RF Unit No. 2 for Receiver R.209, com-
prises compact unit approx. 6Y ><7‘/2X71§
deep with RF stage (IT4) Osc. (IT4) an
mixed stage (IRS) covers 4 bands 1-20mgs with
super turming drive (calibrated) and band
spread dial marked 0-100 degrees; stabilized
oscillator supply; the ideal front end for any
communication receiver; complete with valves
a.nd brand new in makers packing; this unit
could be easily altered for a.c. supply using
2 Z77 & X78 valves; complete as above 69/6
post & packing; or complete with
stabxllzer but less valves 39/6 plus 2/6 post
and packin
WALTONS WIRELESS STORES. 46, 47 & 48,
Staﬂoxd St.. Wolverhampmn [0146
IRELESS World * 7-valve F.M.
unused, Wwith cathode Iollower, magic
eye, and power su gl for use on_ 200-250
volts A.C., fitted with latest type F.M. com-
ponents of the highest grade inc udmg speclﬂed
temperature compensating eapacitors; price
£14/15 including 7 valves; accurately aligned
and tested ready for use; approx. half original
price, exceptionally good reproduction, 1ideal
for use with all high fidelity ampll.ﬂers and
recorders; as above but including mgh grade
cabinet 14l%inX9%51nX9in, £18/10, limited num-
ber; bargain; above are despatched by passen-
ger train in boxes lined with foam rubber to
ensure safety in transit.—Box 5084. [6741

DYNAMOS, MOTOHS ETC—SURPLUS AND
SECONDHAND

RIDGE connected recnﬂer units (large),
and 24V charging auto cut-outs, 300 amp
starter relays, 12 and 24V working, heavg ut,y
starter pushes; please see advert of October’s
* Wireless World,”” page 175,
T. W. PEARCE, 66 Great Percy St., W.[CO.Oll.2

TEST EQUIPMENT—SURPLUS AND
OND-HAND

tuner,

ALE: Instruments unused.
HOMELAB pattem generator type 4, 200/
250v; offered £6/10, .
AVO electromc test meter, No. 6088, list £40;
offerad £30

AVO 1 generator mains model 230v, 50w;

slgna,

list £30 offered £22

E.l. & M.R., Ltd., 23 Brook St., Hudders?géd.
q1

HIGH
FIDELITY

AUDIO
TRANSFORMERS

;"

PARTRIDGE

are proud
to present

The P5000

A worthy successor to a long line
of Partridge High Fidelity Output
Transformers.

See page 712 for full details.

AR TRTIOE

I

We welcome old and new
trade friends to our

STAND NO 5i

at the R.E.C.M.F. Exhibition,
April 8th-11th.

I"""_"_—""__"-—I

PARTRIDGE TRANSFORMERS LTD

Tolworth, Surrey i

l Please cen. me i

i (a) Details of P5000 1
(b) Price List

Name =

I Adress....coiciveeisin i i e e l

TEST EQUIPM ENT—SURPLUS AND
ECONDH

ELEVET 877 by Alrmec as new, unpacked,
cost £66; accept £46; ill-health; genuine
bargain.—Bond, 11, Ashbridge Rd., (':c»vermg'63

ADVANCE type E.1 signal generator, £10;
Taylor multimeter 88A, £10; Wayne Kerr
component bridge B10l, £16, or hearest offers.

—Cookson, 34, Bridge End Place, Brighouse,
Yorks. [6880
IGNAL generators, oscilloscopes, output

meters, valve voltmetels, frequency meters,
multf-. range meters in stock; your engquiries are
invited.—Requirements to R. T. & I. Service,
254, Grove Green Rd., London E.11. Ley. ‘[1&?566

NEW COMPONENTS
RYSTAL microphone inserts (Cosmocmd
6/42 stlll 1n steady demand by Hams
and Sound Engin

aranteed newly made
and boxed; 1506 post froo.Hadio-Alds, Lid.
29, Market St., Watford. [0169

COMPONENTS—SURPLUS AND

SECOND-HAN
RADIO CLEARANCE, Ltd., 27 Tottenham
Court Rd., London, W.I. ~ Tel. Museum

ELECTROLYTICS Capacity, voltage sxze type

of mountmg, rlce post pald 134,
W/E, 1/3; 808, 1 X3 W 1"00 g
1.000. 6v, 1X3, cllp. 3 1, b 6v. X clp,
273, 1,000+2,000 6v 13, clip, 3/9: 100, 12v.
X%, clip, 1/9; 2,000, 12v, 1%X2, lip, 3/6;
50, 25v. 5,413, "¢lip, 1/9; 100, 265, 3, X13, 2/-;
1,000, 35v, 1X3, cllp, 4/°; ,ooo, 25v, xa%.
5/-; 5,000, 25v," 13, X4}, 6/6; 2 12/
3lp) 6/6; 5, 150v, SkX1Hi, W/E 6v.
X11g, cli 1/3, 40 X v. 1xz clip,
9; 100, 275v, 1%X3, olip, 3/-i 604250,
275/350v, 1% X4%,  clip, 6/-; '16+24+8,
450/525v, 13%X2, clp, b/-; 2 450v,
1X3, clip, 4/-; 8, 500v, 1% %25, clip, 2/3; 32+
2 clip. - +3:

X3 chY 4/-; 2, 350v, %x2, 1/3; 16416, 275v,
X2, clp, 3/-; 3243248, 275v. 1%X2, clip,

:'100+200, 550v, 13%X41e. clip, 7/-; 50450,
350v. 13%X3, lug, 4/6; .. 250v, 13X 3, clip,
3/6; 16+BZ-. 75v, g, 3/-; 20042504250,
275v, 2X4l%, clip, 8/6; 32, 450v, 1}4X2, W/E
3/9; 604100, 350v, 13;iX4ls, cHp, 6,6: 50450
450, 350v, 1% X3, lug. 5/6: all ALI cans, some

with sleeves, all voltages WKG, surve V where
marked, all new stock guara.nteed
TELEVfSION chassfs, cadmium
size 14X13X2l4in. complete wit 13 valve
holders (9-B9A Pax, 1-B9A Cer, 2-B7G Cer,
1-Int. Oct. amph), 20 various tag strip cut
away for metal rect., line trans., ete., 9/11
each, post p
FRONT and rear tube mounts to fit above
chassis, 3/- pair post pald.
P.M. focus rings, wide angle.
full adjustable 9/11, post
NNING cotls. wide ahgie
lugs 19/6, post p d

T.V. metal Tect. 250v 250mA, H.W. size 214X
4in, 121/6. po st paid.

C.T.V.IF's Mc/s 2nd, 3rd, 4th, vision cans
13/18Xl3/16X2V, slug tuned, set of three 5/6
post paid.

100() w/w pots, 3w, 1lin spindle;
RADIO  CLEARANCE, LTD.,
Court Rd., London, W.1. Tel

lated steel,

tetrode tube.

with mounting

Tottenham
Museum 9188.
[oo1s
OUTHERN RADIO SUPPLY, Ltd 11, Little
Newport St., London, W.C.2. See our dis-

played advert.xsemem, page 177.
GSL rices, fully guaranteed,

IP8 at low
3 in Resolver No. 5 (A 10861), 50v,
in’ tin, 35/, post Z/é

2/6.
27,

50c/s, vnused, each
large stocks of these and other types —P
gxaws 8&‘ 94 Pixmore Way, Letchworth,
ert: el 1851. [0087
NEW GRAMOPHONE AND SOUND
EQUIPMENT

RANSISTOR Hi-Fi Amplifiers, 4 wa
shortly; Reflectograph Tape Decks, £33
HIEFIZSR./P. Amplifiers, 6 watts, U./L. out-
ut, 25gns.
g LLARO Mk, III decks £22, Amps. 23 and
5gns. 'Phone Gladstone 1770,
HARDING ELECTR NICS. 1204, Mora Rd..
Cricklewood, London, N.W.2.
LASGOW.—Recorders bought, sold, ex-
changed cameras, etc., exchanged for re-
corders or vice versa. —Victor Morris, 406,
Argyle St., Glasgow, C.2. [0201

ECORDERS by Ferrograph. M.S.S., Bren-

kell, Leevers Rich; unrivalled Mastertape.
as used In our studlo; extra-play tape, mics.,
disk recorders, blank disks, de-fiuxe
TAPE/DISK service, especially L. P full studio
and moblle facilities.

“EROICA " RECORDING SERVICES 1949).
Recorder Bouse Peel St.. Eccles, Mancheste
Eccles Director:  Thurlow Smxth
.R.M.C.M. I'0122
INE-VOX dise recording equipments. type

C7J, for high-quality recordings from exist-
ing mlcrophone eculpment; price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns,; type C7 for highest quality professional
requlrements——recorder mechanism at 48gns, or
complete channel at 110gns; demonstrations
arranged in London.

PLEASE write for details to K. T.S. Ltd,
“Coplow,” Park Rd., Brainton, N, Devon. Tel
Braunton' 224, Callers by appointment only.
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“ AUTOMAT ”” CHARGERS
and POWER PACKS

as supplied to Ministries, Airline Co.s, etc., up to
600 watts. Correct design, best materials and
workmanship.

Selenium rectifier stacks, 40 ma. to 10 amp., with
or without transformers.

“AUTOMAT” SELF
REGULATING CHARGERS
" Export ™ model as illus.
for 6 v.f12 v. 5 amps.,
using 8.T.C. selentum recti-
fier, damp-proof, ultra
reliable, wt. 16lb., for
215/245 v. A.C., £6/5/-.
Carr. 4/6 extra. atd.
12 months. Also our well-
known 12 v. 3 amp.
charger with protective
ballast and glow indicator,
89[6 ditto, 6 v. 2 amp./
y. 3 amp. 69/6.

ditto, 12 v. 1 amp., 42/6, pos'.age 1/10, wt, 8lb.

FOOLPROOF CHARGER KITS. Genulnely trouble
free and ultra reliable. As sold for 11 years through
“ W.W.” with full data sheet and instructions. No. 1
Kit. Westalite 3 amp. rectifier, 65 watt tapped, im-
pregnated trans., ballast bulb, for 2 v., 6 v,, 13 v. charger,
allrectifier troubles eliminated, 46/-, pp 1710, Ha-ndsome
stecl case, ready hed, louvred, 12/6.
No. 1A Kit. 3 a. rectifier, 85 watt. trans,, ba.llas'. res.,
ammeter for 2 v.,, 6§ v, 12 v.. 3 a., 52/6, 1/10.
No. 2 Kit. 12 v. 2 amp. reet., 45 watt tra.ns ba.llas'./
indicator bulb for 2 v., 6 v,, 12 v. charger, 36/6 Case
12/6. p.p- 1/10. Wt. 8lb. with case. Minor Kit, 6 v. 2amp.,
32/- p.p. 1/10, oase 12/6 extra. Senior Model, for
8 v./12 v. at 4 to 5 amp., 12 v. 5 amp. B.T.C. rect,, 85
watt trans., ballast bulb 64/, p.p. 2/-. Slider Klt-
120 watt '.ra.ns.. 14 v. 6 amp.. large finned type rect.,
slider res., high grade ammeter, wt. 17Ib., for 8 v./12 v.
charger, £4/18/-, carr. 4/-.
SELENIUM RECTIFIERS, new stock not surplus. 6 v.,
1a., 4)-, 2 a., 7/6, 4 a._ 15/-. 12 v. 0.5 a., 5/-, 1 a., 7/6.
2 a., 9/6, u.llpp 6d. 12 v./14 v. 3 2. .to34a 15/6
5 a., 97/~ Largo finned 6 a., 32/~ p.p. 10d. 24 v.,
50 mA,, 2/9. 24 v. 0.3 a., 9/, 15 a., 15/-_3& 27/—
5a., 42/-, 8 a,, 62/-, all p.p. 16d. 50 v. 1 5., 24/-
47/- 230v 1a., 97/-, p.p- 1/6. H.T. wcﬁﬂem 120 v
374, 135 v. 30 mA. elim., 5/6, 250 v.
60 mA 7/- 250v 100 mA. bridge. 14/8. All p.p. 6d.
Many other L.T. and H.T. types in stock.

CHAMPION PRODUCTS
43, Uplands Way, LONDON, N.21. Phone LAB 4457

SURPLUS

@ AERIAL EQUIPMENT, Poles, Masts,

Dipoles, Yagi, Microwave' arrays, Whips.
12in. Whips to 90ft. Masts.
@ CABINETS AND RACKS. 36in. to

96in. high, standard 19in, wide.

@ CONDENSERS up to 10,000 mfd. and
50 kV.

@ FUSES.
600 amps. .
® INSULATORS 80 different patterns.
@® LOUDSPEAKERS ‘3in. dia. to 50 watt
Theatre Systems.

@ METERS. 2in. to |2in. dia. 120 different
types.

@ POWER SUPPLIES. Generators,
Rectifiers, Vibrators, Inverters, Dynamotors
from 2 volts 100 amps. to 36,000 v. & amp.
@ RECEIVERS. 80 types available {rom
IS5 Kfcs. to 600 m/cs. including portable, D.F.,
Table, Rack and Pedestal.

@ TEST GEAR, American over
different types, Meters, Calibrators,
Generators, etc,

@ TELEPHONE AND TELEGRAPH

Cartridge and E.S. § amp. to

100
Signal

EQUIPMENT. Single and multi channel
apparatus, filters, switchboards, power
supplies.

@ TRANSFORMERS Audio and Power,
200 types from 2 volts to 18,000 volts and
up to 15 kVA,

@® TRANSMITTERS, 60 different types
from UF-l Handie Talkie to G-50, 2,500 watts,

FULL LISTS AVAILABLE

Send your requirements. All packing and shipping
facilities,

P. HARRIS,

ORGANFORD, DPORSET
Telephone: LYCHETT MINSTER 212

WIRELESS WORLD

NEW GRAMOPHONE AND SOUND
EQUIPMENT
APE recorders, Ferrograph, 76gns; Re-
flectograph, é87, Brenell, 48gns; tape
decks. Wearite, Collaro, Truvm\ microphones,
Acos amplifiers, Leak 27gns. Quad
high ﬁdelxty ape to disc service.
M ., 4, Kimberley Ave.,
leerpool 6884

3
LL Hi-Fi enthusiasts please note! We are
supplying the llaro tape transcriptor
complete with pre-amplifier and wer pack
ready to plug into any amplifier, for only 36gns.
making lt one of the lowest puoed quality tape
recorders on the market! A vast experience
in tape recorders is at your disposal; all other

makes in stock; easy terms available.—Sound
Tape Vision (Dept W.W.), 71, Praed St., Lon-
don, W.2. Pad. 2807. 0211

GRAMOPHDNE AND SOUND EQUIPMENT—
SURPLUS AND SECON ND

M.I. mgh fidelity disc rec rdmg equip-

ment, portable, llttle used, Ence 180;

offers over £100 invited.—Box [6830

AM public address equlpment 15watt, twin

¢in <;:ea.kers microphone; £10 or near offer.

—U.M.C 35, Great Peter St., Westminster,
S.W.1. Abbey 284. [6898
GHAMOPHDNE AND SOUND

MENT—WANTE!

EQUIP
ONNOISSEUR disc cutter wanted. —[Alb

6862
ECONDHAND Ferrograph or comparable
tape recorder, perfect condition.—Watson,

Eagle House, Sandhurst, Camberley [6889

CABINETS
EWIS RADIO have the best selection and
finest ﬁmsh -—See page 175 [o2:
ALVES WANTE

ICE laokmg discarded radio valves for
targets; uantities cheaply —Frank, 4,
Bookham St., London, 6864

N.1.
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, Dianha Place, Euston
w. 1 {4485

ANTED, EXCHANGE.
ANTED recelvers A.P.R.4 also T N.16, 17,
18, 19, etc. g and an%' xacixo test gear.
LESLIE DIXO
Battersea, S.W
AN’

Metcalfe,
Tel. 24920.
ANTED, electronic -mixer, minimum 4
channels. 30 ochm inputs, self-powered,
good specs. and condition essenfial.—Box [6(?{;7762

pool.

Ministry accumulator capacity testing
, universal type 5A/2181, serial No.

349, six wanted, good price paid.—Box F117.
8773

ANTED, HRO coils, Rxs., etc AR .88s,
BS348s, S27s, etc.—Details to R, T. & I.

Service, 254, Grove Green Rd., London. E.11.
Ley. 4986. (0163
ASH on the spot for second-hand tape

recorders, empliﬁers and Hi-Fi equipment.
top prices paid.—Sound Tave Vision (Dept.
W.), 71, Praed St., w.2. adding-

. 4

ton 3807
for purchase of surplus and

London,
POT cash rea

bankrupt stocks of new valves and compo-.
nents; we sell plain valve cartons; list on
request.—R. S., Ltd., 155, Swan Arcade,
Bradford. (0190
ANTED, BC610 Halhcraﬂ:ers. E.T.4336
transmxtters BC312 receivers, BC221
fre%uencg meters and spare parts for all above;
best cash prices,—P.C.A. Radio, Beavor Lane.
Hammersmith, (0079

RGENTLY wanted, manuals or instruction
books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equlpment -—Harns 93, Wardour St.,
Gerrard 250« 79
NTED ‘good quallty communication RYS
tape xecorders, test equipment, domestic
radios, record players, amphﬂers vaives. com-
onenfs etc., estb. 18 ars.—Call, send or
é)hone CGer. 4638 Mluers Ra.dm 3Ba. Newport
ourt Lexcester Sq., W.C2. {6059
‘TED, sl%nal generators types TF144G,
, frequency. meters types
1, receivers types
Bi350" and B1294 —tend price and details to
Hatfield Instruments, Ltd.. Crawley Rd., Hor-
sham, Sussex. Tel. Horsham 3232/3, [0037
P OMPT cash for the purchase of sur
stocks of televisions, tape recorders, radios,
amplifiers, and domestic electrical appliances
of ‘description; substantial funds avail-
pears, 14, Watling St., Shudehill. Man-
Blackfriars 1916. Bankers Mldl&%%

Ltd,
LL USA V.HF,
equipment; TS174,
freq. meters; recewers
27CA U.

test and communication
TS175, TS47, B.C.221
"1294, 1359 Hallicraiters
S.27, R4 and tuning units
TN16, 17, 18 and 19 RCA ARBSD-LF, Halli-
craftérs $X28; valves 707A-707B, 2K28, 2K39.
2K33, 2K4l; highest offers given b{ return.—
Ger, ‘8410 and 4447.—Universal Elec romcs 22.
Lisle St., Leicester Sq., London, W 229
REPAIRS ANO SERVIGE
AINS transformers rewound, new trans-
formers to ag specification.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M, ELECTRIC Co., Ltd., Potters Bldes,
Warser Gate, Nottingham Est. 1917. Tel. 47&98
EH.Ts,

AINS transformers, chokes

colls, ete., promptly and efﬂclenﬂy re-
wound or manufactured to any specification,
LADBROKE REWIND SERVICE, Ltd., 0.,

Harrow Rd., London, N.W.10. 10222
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ENSON'’S
ETTER
ARGAINS

BUILD A CAR RADIO, CHEAPLY & SIMPLY

The basis is the Command
Receiver tuning 0.52-1.5
mcs. (medium wave), com-
prising RF 125K7, FC 12K8,
2x IF 12SK7, Demod/amp.
12SR7, Output [12A6. Size
Il x 5% x 5in. New, black
crackle finish. Price list:
brand new receiver, with
valves, '97/6; miniature
speaker trans 4/6; gain
potentiometer, with switch,
6/6; speaker jack 1/6; jack-
plug 1/6; speaker, 5in., 18/6;
dynamotor (fitting) 28 v,
10/6; or non-fitting 12 v.
input, 10/6. Modification
data and circuit diagram
I/6). Total £7/2/- (postage’
5/-).

List and enquiries. S.A.E. pleasel Terms: C.W.0.
Postage extra. Immediate despatch.

Callers and post: W. A. BENSON (WW).

136, Rathbone Road, Liverpool, 15. SEF 6853,

Callers : SUPERADIO (W'chapel) LTD.,

116, Whitechapel, Liverpool, 2. ROY /{30

SOLDERING

<OLON

ELECTRIC
SOLDERING IRONS

for 25 years
the best

25 watt lastrument Model

A model for
every purpose

Leaflets on request from :

'W. T. HENLEY'S TELEGRAPH
WORKS CO, LTD,
51.53 Hatton Garden,
London, E.C.1
Tel: CHAncery 6822
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GALPIN'S
ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.I3,
Tel.: Lee Green 0309 Nr. Lewisham Hospita

TERMS: CASH WITH ORDER
(No C.0.D)

All Goods sent on 7 days approval against

cash

P.M. EXTENSION SPEAKERS. 8in. 3 obm speech coil, in
good condition, 10/-, p/p. 1/6.

EX-GOVT, ROTARY CONVERTORS. 24 volts D.C. Input,
80 volts 50 cycles, 1 phase at 450 watta. OUTPUT (com-
plete with Step Up Transformer) from 50 volts to 230 volts,
£13/10/- cach or CONVERTOR only £9/10/- each.

EX-NAVAL ROTARY CONVERTORS, 110 volts D.C.
Input. Output 230 volts 50 cycles 1 phase 250 watts,
capable of 50 per cent, overload, in good condition, guar-
anteed weight approx. 110 lb., £13/10/- each.

i H.P. D.C. MOTORS, 110 volts, 3,000 r.p.m., new 35/-;
starters to suit N.V.E., 25/-.

MAGSLIP MOTORS, 50 volts, A.C., large size, as new, 8/6,
p/p. 1/8 each. Trans. Type, 15/-, p/p. 1/8.

LARGE METER Movemeats, fairly low F.S.D., average
6 Inch deflection, very high quality, 7/8, p/p. 1/6 each.

MOVING COIL Meters, all 2 to 3 inches dia., damaged
cases or glasses, 3 for 10/- guaranteed one sound meter,
6 for 18/~, two sound meters, no junk, all are or suitable
for M/amp. meters.

MAINS TRANSFORMERS, all 200/250 volts primaries (New

Heavy duty. Output combination of 0/6/12/18/24/30/
36 volts 4/5 amps 38/6 each. Ditto 6/8 amps., §1/6 each.
DA 15 » 75/~ each. Another combinx.tlon

tto output,
of 0/6/12/18/24 volta 6/8 amps., 51/6 each. Ditto 10/12
amps., 58/8 each. Ditto 25[30 amps. output, 85/~ each.

MEDIUM SPOT WELDER TRANSFORMERS. Inpu
200/250 volts, OUTPUT combination of 0/2[4/6/8[10/
12 volts at 50/70 amps., £5/7/6 each. Ditto 120/150 amps.
output.  £8/10/- eac!

ELECTRIC LIGHT OB POWER CREDIT METERS. 10 amp.
load 25/-; 20 amp. load, 47/6; 30 amp. load, 57/6. Fully
guamuteed carriage pmd

PREPAYMENT METERS, 1/~ slot, set at 2d. per wunit,
10 amp. load, £4/2/8; 20 amp. Ioad £5/216. Garrmge
paid, y guaranteed.

6d. SLOT ONLY PREPAYMENT METERS. 5 amp.load
only, set at 4d. per unit, 52/6 each. Carriage paid.
LARGE RANGE OF VOLT, AMP. AND MILLIAMP,

METERS, from /8 each to 50/- each, sizes from 2in. dia.
up to 7in. dia. Please state requirements for price.

AUTO WOUND Voltage changer TRANSFORMERS. Tapped
0/110/200/230/250 volta 200 watta, 48/6 each; 350 watts,
57/6 each; 500 watta, 76/6 each; 1,000 watts, £6/5/- each;
2,000 watta, £11 each; 3,000 watts, £17/10/- each.

Any TRANSFORMERS made to order within 7 days irom
date of order, Please ask for quote. Numerous other items.

MAINS TRANSFORMERS. 110/250 volt input 300/0/300,
volt 70/80 M/amps., 12 volt 1 A, 0—4 volt 2 A. Useful for
Wireless, Model Trains, Chargers, etc., or ag an 80-watt
Auto Transtormer 110/250 volts, 10/Q each. Guaranteed.

MORSE TAPE Recorders with motor or clockwork drive
(NOT radio tape decks), D.C. motors only, £4.

FILM PROJECTOR by “ Ross.’ Silent, 35 mm. Complete
with lens, no spools. £12/10/-.

FILM PROJECTOR BY G.B. Type A.N. Bound or silent,
pre-stage, sound head, lens, film boxes, 35 mm., no lamp-
house.

STRIP PROJECTOR. 35 mm. Complete in case. £6/10/-.
50 WATT AMPLIFIER, Complete with valves. Modern
£20; 15 watt £12.

GOOD FILM for cutting Into plate size, etc., guaranteed
sound, very last. Spools 5)in. by 47 feet, 12/8; ditto,
5¢in. by 24 feet, 7/8, P/P.

SELENIUM RECTIFIERS. Full wave, bridge connected,
8 or 12 v. output, 2} amps., 15/8; 4 amps. 25/-. Trans-
formers to suit, 25/-, all p/p.

DITTO RECTIFIERS. 6 amps, 37/6; 8 amps. 50/-.
formera to suit, 51/=, all p/p.

EX-NAVAL TWIN FLARE MOVING COIL SPEAKERS.
10 watt 45/~, carr. 5/-; Single Flare, 10 watt, 22/6, post 3/-.
MORSE SOUNDERS. Ex-G.P.O. As new, in case, 15/-

THREE-PHASE TRANSFORMER. 110-400 volts. Step vp
or down. 2 KVA. New, double wound. £25.

VOLTMETER in teak cage. 6in. scale, for A.C. and D.C.
0-150 and 0-300 v., mirror scale, knife edge. 30/-

MOVING COIL METER for recalibrating. New 0-1 m/a.
F.8.D. with rectifier, 2{in. flush, 17/6, p/p.

Clients in Eire and Northern Ireland please ask for quota-
tion as to carriage charges. The above charges apply only
to England.

Trans-

SPLENDID ODD BARGAINS FOR VISITORS.
OPEN ALL DAY SATURDAY
PLEASE PRINT YOUR NAME AND ADDRESS.

_———e——me————————— Ref

EPAIRS AND SERVICE
USE Jefcu coil winder, cheapest machine on
the market.—Detalls, 170, London Rd.,
Southend-on-Sea. [0174
RANSFORMER rewind  service mains,
E.H.T. transtormers and chokes, prompt
delivery, range of replacement types ex-stock
or manhfactured to your specification.
METROPOLITAN RADIO SERVICE Co., 75,
Kilburn Lane, London, W.10 Ladbroke 2296
. C. BOULTON for repairs to any loud-
speaker; specialists on heavy and A,
types; cone assembhes, field coils
sories, pressure  units, microph
formers
ewmds —134,
Tel. 22838.

ones, trans-|

Thornton Rd., Bradtmd 1.
10171

MISCELLANEOUS
APE to_ disc: 12/6.—Moblle Recording Ser-
vices, 5, New Brown St.. Manchester. [6555
APE to dlsc.—Write. call or phone Queens-
way Recording Studios, 123, Queensway,
W.2. Tel. Bay. 4992. Studio recordings. [6816

MET WORK all types cabinets, chassis,
ks,

to your own specification’
capacity avmlabie for small milling and cap-
stan work up to lin bar.
PHILPOTT'S METAL WORKS. Ltd., Chapman
St., Loughborough. {0208
LYSONA Multi-Winder type Model 4, good
working order, reel carrier requires ‘atten-
tion; cost £1,250; bargain £495. —-Apgy Mag-
neto Wmdmg Co. Ltd., 75/77, Penrhyn R
gston. Tel. 'Kin. 4413.
APE/DISC for connoisseurs, use Brlnams
oldest full-time transfer service; 30 min.
42/-; special prof. qual. tape, 25/- and 21/-.—
Sound News Pruductxons. 59, Bryanston St..
W.l. Amb. 0091, (0192
APE to disc transfers, hlgh quality micro-
groove; 45's from 15/-, 33's from
25/-; vari/g, c/b., etc., if required.—Write or
call ‘'p.m. only, Laurel Disc Co., 5, Lonsdale
Rd., W.11. [6801

NOTICES
RITISH SOUND RECORDING ASSOCIA-
TION. Details of membership, open to
the professional sound recording engineer anmd
all others iInterested in recording high quality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Manchester,
Portsmouth and Cardiff Centres, may be ob:
tained from the Hon. Membership Secrecady
H. J Houlgate A.M.I.LE.E.. 12. Strongbuw R
Eltham, S.E.9.

AGENTS WANTED
ROGRESSIVE electronic manufacturer and
D.O. requires free-lance agents with con-
nections in industry to obtain business;
exclusive territory arranged.—-Box 5846. [6701
CAPACITY AVAILABLE
ACTORY Capacity available for the follow-
ing categories:
PLASTICS Injectlon Moulding (3 o0z).
ALUMINIUM Die-Casting.
LIGHT Engineering
ELECTRONIC & Electrical Assembly.
tion Wiltshire. —Box 007

WORK WANTED

Loca-
[o114

ORK wanted, P.T.F.E. supplied and

machined, A.I.D. approved.—Bet Sound
qucucts Marlborough Yard, London, Archway.
N.19. {0187

SITUATIONS VACANT
“NANADA. »

YOUNG, alert technician who likes hard workl
and is planning to emigrate soon required by
small electronic service company in Niagara
Peninsula; varied work, inciuding Decca marine
radar, industrial contrdl, television, mobile and
antenna erection; startmg pay $60; 44-hour
week; generous profit-sharing plan; an unusual
opportumty with a rapidly. growing firm; in-
terviews U.K. early April; tull particulars,
photograph if possible, and telephone number
please.—Box 6881. (6874

MURPHY RADIO, Ltd.

ELECTRONICS Division.

VACANCIES exist in a design laboratory for a
senlor and a junior engineer to work on the
development of aerials for fixed, mobile and
airborne use.

CANDIDATES should preferably have experi-
ence in the field, coupled with necessary
mathematical ability.

POSTS are penstonable, sports club and other
recreanonal facilitles are available.—Applica-
tions shou be addressed to: Personnel Depart-

ment (E.35), Murphy Radlo, Ltd., Welwyn
Garden City, Herts. (6802

CENTRAL ELECTRICITY AUTHORITY

HEADQUARTERS

REQUIRE Engineers in the electronics and
instruments section at the Research Labora-
tories, Leatherhead, Surrey, to assist in ex-
erimental and develupment work in the
aboratory and in the fleld. Candidates should
have a degree or equivalent qualification. Ex-
?enence Ln one of the following an advantage:
a) Noise vibration, and harmonic measure-
ment; (b) Field stxength and voltage measure-
ment at radio frequencies. Ability to cali-
brate equipment and analyse experimental
data is also desirable, Salarxes £735-£910 p.a.
sccording  to  ability.—Applications to D.
Moﬂat “Director of ~Establishments Winsley

Lon on Wl by 18th April, 1957. ?ué)te

repair acces- |{

rewound and to specification; motor | ;

TRANSFORMER
TYPE 4N1

PRIMARY
6,000Q2 C.T. tapped 439, and 259,

SECONDARY
0.45Q, 1.80Q, 40, 7Q, 11Q, 2Q
and 30Q to handle 50 watts.
Approximate characteristics :

Primary resistance : 50Q24-50Q.
Primary inductance: 50 hys.

Leakage Reactance:
Primary to secondary: 6 m/Hys.
Half primary to secondary : 3 m/Hys.
Half primary to half primary: 6 m/Hys.

Open type:
54in,Xx 44in. X 52in. high.
Fixing Centres : 4gin. X 3%in.
Weight : 14%(bs.
Potted type (Hammer Grey finish) :
5in.x 54in. X 6in. high.
Fixing Centres: 3Zin. X 5in.
Weight : 151bs.
Transformer type 4N is designed to

handle 50 watts in the Ultra Linear
Circuit where cathode bias is employed.

A 100w. model is available if
required.

SAVAGE
TRANSFORMERS LTD.

DEVIZES, WILTS.
Tel.: Devizes 932.
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(REG. TRADE MARK)
H.F. INDICATOR METER
TYPE 2

Designed as a sensitive R.F. transfer
indicator, is sufficiently stable and
accurate for precise work in laboratory.
or test bay.

Incorporates many desirable features
not usually met by H.F. Valve voltmeters,
including very low input capacitance at
R.F. and low minimum reading.

Very small insulated probe allows close
application to R.F. circuitry in restricted
chassis space with minimum of practical
and electrical disturbance.

Stabilised valve bridge circuit.

Input characteristics 1.5 pf and [.5 K
ohms.in shunt (at R.F.).

Readings 20 m/v to 2.5 volts in three
ranges.

Frequency Range 3 to 300 mc/s.

Accuracy Within 109 maintenance to
-+ 1.5 db throughout Frequency range.

Size 8in. x 84in. x 63in. approx.

Telefusion (Engineering) Ltd.

‘Teleng’ Works, Church Road

Harold Wood, Romford, Essex.
tngrebourne 290|

Whatever your age or experience, you musi read
“ ENGINEERING OPPORTUNITIES.” | Full details of
the easiest way to pass A.M.IMech.E., AMLC.E,,
C. & G. (Electrical, etc.),

144 PAGES

General Cert., ete., on
““NO PASS8—NO FEE”
terms and details of
Courses in alt branches
of Engineering—
Mechanieal, Electrical,

: Civil, Aute, Aero.,
# Radio, ete., Building,
.. ete. If you're earning
- lessthan £13aweek, tell
.us what interesta you
and write for your copy
of ¢ ERIN 3
OPPORTUNITIES **
: today—FREE.

/B.LET.

387 College House, 29-
31, Wright’s
London, W.8.

HRITEH INSTITUTE 0F ENGINGERING TECHNGLOGY

Lans,

-3. AGE_ 2
SALARIES

-Ltd.,

SITUATIONS VACANT
ASSISTANT Foremen (Instruments).

VACANCIES exist with the Ogeratlons Branch
of the Industrial Group of the United King-
dom Atomic Energy uthority at Dounreay
Works, Thurso, Caithness, Scotland.
DUTIES.—To be responsible to the group en-
gineer for the maintenance of physical and
electronic imstruments used for controlling
chemical and nuclear reactor processes and
services. The Flosr.s entail shift duty.
QUALIFICATIONS and experience.—Applicants
must have served a recognised engineering
apprenticeship or_have had equivalent training
tn electronics. They must be skilled in the
gracﬁce of ipnstrumentation and have an apti-
ude for job instruction. i
POSSESSION of an Ordinary National Certi-
flcate or equivalent may be an advantage.
SALARY.—£645 (at age 26)—&£795 per annum.
A contributory pension scheme is in operation,
HOUSES for renting by the Authority’s staff
are In course of erection at Thurso and hostel
accommodation may be available for single and
unaccompanied married persons; financial
assistance towards removal expenses ma{ be
given in certain cases, as well as towards legal
expenses incurred in private purchase. i
a postcard asking for an application
formt and quoting reference 1765 to the Re-
cruitment Officer, K.AE.A, LG.H.Q, Ris-
ley, Warrington, Lancs. Closing date April 5,
1957, 16865

CENTRAL ELECTRICITY AUTHORITY

HEADQUARTERS
REQUIRE an Instrument Engineer in the
instruments section at the
Research Laboratories, Leatherhead, Surrey.
Duties include the maintenance, calibration
and repair of a wide variety of physical,
chemical and electrical instruments, —Experi-
ence in electronics or nucleoni¢ equipment an
advantage. Candldates should have H.N.C. or
equivalent qualification. Salary £520—£695 p.a.
-—Applications to D. Moffat, Director of Estab-
lishments, Winsley St., London, W.1, by 18th
April, 1957. Quote Ref. WW/83. [6867

NON-DESTRUCTIVE testing techniques.
ATTRACTIVE and responsible positions are
offered in the development of new techniques

for the non-destructive examination - of
materials

electronics and

SENIOR and junior staff are required with !

qudlifications or experience in the flelds of
physics or physical metallurgy with particular
reference to the non-destructive examination
of materials or industrial instrumentation and
measurement. .
SALARIES commensurate with qualifications
and experience will be paid.

APPLICATION should be made in writing In
the first instance giving full details of quali-
fications, previous experience, age and salary
required, and be addressed to Personnel! Depart-
ment, Kelvin & Hughes, Ltd., New North Rd.,
Barkingside, Essex. 13722

NON-DESTRUCTIVE testing techniques.

TWO attractive positions are offered which
will involve hard work and extensive travelling
in the United Kingdom and Europe, the suc-
cessful applicants will be concerned with the
development and industrial application of
modern non-destructive testing technigues, they
xinust rl%%xgﬂ the following qualifications:—

INI VE ]
2. EXPERIENCE In the industrial application
electronic  techniques ~ and/or

mechanical design; it is desirable that they
should also have adequate academic qualifica-

tions.
3 to 30 years.

will e commensurate with the
candidate’s qualifications and_ experience.
APPLICATION should be made in writing in
the first instance giving full details of qualifi-
cations, previous experience, age and salary
required, and be addressed to Personnel Depart-
ment, Kelvin & Hughes, Ltd., New Notth Rd.,
Barkingside, Essex. {6723

TECHNICIANS (Aeradio) Grade I required by

EAST AFRICA high Commission Directorate of
Civil Aviation on probation for pensionsable
employment; salary scale (including inducement
piy) £813 rising to £1,173 a year;. outiit allow-
ance £30, free passages; liberal leave on full
salary after each tour 30/36 months; candi-
dates not over 38 years of age, should prefer-
ably possess C. and G, Certiificate in Telecom-
munications Principles or Radio Part III or
equiv.; they must have had at least three years’
experience In erection and maintenance of
ground station transmitters, radio and radar
navigational aids and aerial systems and should
have up-to-date knowledge of workshop prac-
tice; know'edge of teleprinter and perforator
equfpment serviclng or diesel electric power

. Millbank, London, S.W.1.
State age, name In block lehers, full qualifi-
cations and experience and quote M2C/42197/
WF, [6894

TECHNICAL High Fidelity salesman required
for new dept.; salary by arrangement.—
Apply Staff Controller, | . Evans & Co.
148-162, Kilburn High Rd., N.W.6, or
‘'phone for appointment, Mail. 4831. [6888
RANSFORMER design engineer (senior) re-
quired for small fectory in West London
area; permanent executive position, to take sole
charge of engineering staff of 10 persons; state
salary required to Box 6875 [687

—

Build a Quality Tape Recorder with

‘ASPDEN’

TAPE DECK
& AMPLIFIER KITS
Tape deck kit model 521...... £710 0
Tape deck kit model 721...... £8 10 0

Two speed, twin track
Complete with high-class motor, high
fidelity heads and all instructions.
Record-replay AMPLIFIER kit £5 18 0
Power pack for above, kit ... £2 18 6

(both without valves)

Carriage extra
This tape deck and amplifier is being
used in the Antarctic by a member
of the expedition.:
You can build these kits, as did M. E. of
Wellingborough, who says :—
‘“1 am getting very good results from it, as
good as a professionally made tape recorder.’”
Send stamp for full particulars to:—

W. S. ASPDEN,

10, MARKET STREET,WESHAM,
KIRKHAM, LANCS.

COVENTRY RADIO

COMPONENT SPECIALISTS
SINCE 1925

We have now trebled the size of our
premises in order to supply a larger
range of Components, Amplifiers and
HI-FI Equipment.

Send your enquiries to:
189-191, DUNSTABLE ROAD,
LUTON, BEDS.

New Telephone No.:— LUTON .7388-9

QUARTZ CRYSTAL UNIT
"

. The type B7 unit is mounted in the standard B7(

valve envelope and is hermetically sealed an
fully evacuated.

Awvailable for the frequency ranges from 100 ke,
to 500 kc/s and from 3 Mcfs to 16 Mefs. Gol
electrodes applied by cathodic sputtering giv
permanence of calibration. Normal adjustmen
accuracy 0.01%, Max. adjustment accuracy 0.003 %

E_arly delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co. Ltd
63-71, Kingston Road,
NEW MALDEN, SURREY.

Telephone : Cables, ete.:
MALden 0334 QUARTZCO NEW MALDEI
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TELEPHONE SETS

IN ATTRACTIVE BAKELITE CASE
BRAND NEW EX-GOVT. “F’’ TYPE
tdeal becween 2 or
more positions up to
STORE
AND
FARM

five miles.
FACTORY
OFFICE;
BUILD-

and HOUSE. 2 sets in individual
carrying cases, complete with long
life batterues, bells, ringer and
100ft. telephone cable.

7.10.0 550, 0
SPECIAL OFFER OF
AERIAL MASTS

R.A.F. TYPE 50

36ft. HIGH

Kits comprise—9 2in. dia. Tubuiar
Steel (Copper Plated) Sections of 4it.
tength, top-section and base, Plckets,
Guys and Fittings.

YOU can purchase this nor-
mally expensive MAST for a
fraction of ite cost, i.e.,

£7.10.0 onLy

{(Carr. 12/8)
Please add £1 for (returnable’
wooden carrying case.
The MAST is particularly suit-
able to take aerials for Tx..
Rx., F.M. and T.V, (especiallv
COMMERCIAL), and has many
otber uses. Extra 4ft. sections
can be supplied at 11/8 per
section.
U.8.A. 451t. AERIAL MAST (10 sections 4ft. fin. x 2in.
guys, etc.). This entirely new and complete set In canvas
carrying bag £12/1Q/- each, carr, 17/6 or 2 setas with
additional low and high trequency antenna £25 pair.
Carr, extra.

ARMY TYPE 32FT. MASTS similar to above
but 10 lin. screw-sections, suitable for per-
manent lightweight installation. Kit in canvas
bag, £€5/10/-, carriage 10/6.

APQ9 CENTIMETRIC RADAR TRANS-
MITTER, brand new, and containing 931A
Photo-multiplier with resistor network; push-
pull pair of matched 8012; 2-807; 2-6AC7
|-6AG7 £4/19/6, plus 9/6 carriage.

US.A. BEACON TRANSMITTER RE-
CEIVER AN/PPN-2 214/238 mc/s. Operated
from 2 v. battery. Components include 5-3AS;
3-1S5; I-1RS (all 1.4 v. B7G miniature valves);
2-2 v. synch, vibrators 7 pin; H.S. 30A Super
lightweight headset; 10ft. collapsible aerial. All
weather haversack, etc. New, complete and
unused, 99/6, plus 9/6 carriage.

Brand New TELEPRINTER EQUIPMENT
CREED AUTOMATIC TRANSMITTER
No. 654/N for telegraph working, in original

cases.
RECTIFIER UNITS 26B, Input 110/230 v.
A.C. Output 804 80 volts, In original cases.
TERMINAL UNITS 80 4 80. Can be used
with above 26B units.
TELEGRAPH RELAYS 299 AN.

Also other equipment.

TELEPHONE SWITCHBOARDS

@ Rectifier Supply Unit @ 10 years’ spares
@ Fused Protector Head and Breast Set
@ SWITCHBOARD A, D, 1240,

The complete installation as manufactured for
the Air Ministry has 2 exchange lines 4 14
extns. + operator. Easily modified. Data
sheets and photos will be sent for 20/~ {return-
able).

G.P.O. SWITCHBOARD TL.1806 10 lines,
thru’ connexion, £12/10/-, carriage 15/-.

Quantity & Exportenquiriesare invited for above
items, also other Electronic Component parts

HATTER & DAVIS (RELAYS) LTD.
126, KENSAL ROAD, LONDON, W.10. LADbroke 0666

SITUATIONS VACANT
INSPECTORS of Police, Grade II, required by

NYASALAND Government for service in the
signal section of the communication branch for
one tour of 2-3 years with prospect of
permanency, salary scale £705 rislng to £1,200
a year; commencing salary according to experi-
ence; outfit allowance £50; uniform allowance
£18 a year; free passages; liberal leave onm iul
salary candidates must be between 20 and

, of good education and physmjue.
! 8in height, and have normal
vision without Blasses; essential to have at
least four years' experience of telecommunica-
t;ons. work with a radio firm, Guvemment

O.—.

department or H.M. Forces; a knowledge
diesel and/or petrol electric sets would be
advantage.—Write to_the Crown Agents, 4,
Millbank, London. S.W.1; state age, name
block lefters, full qualifications and experi-
ence and quute M1/45302/WF, (6893

APPLICATIO\IS are invited for pensionable

EXAMINERS in the

FATENT Office

TO undertake the official scientific, technical
and legal work in connection with Patent
applications.

AGE at least 21 and under 35 years on January
1, 1957 with extension for regular Forces'

ser
CANDIDATES must have Sor obtain in 1957)
1st- or 2nd-class Honours in Physics, Organic
or Inorganic Chemistry. Mechanical or Elec-
trical Engineering or in Mathematics, or an
equivalent qualification or have achieved a pro-
fessmnal qualification, e.g.. AM.I.C.E.,
A.M.I.M K MIEE., A.R.I.C. For a
limited number of vacancies candidates with
1st- or 2nd-class Honours degrees in other

‘| subjects—scientific or otherwise—will be con-

sidered. Exceptlonal candidates otherwise
qualified by hlgh professional attainments will
be considered
STARTING for flve-day week of 42 hours
in London e een £605 and £1,120 (men)
according to post-graduate (or equivalent)
experience and National Service. Maximum of
scale £1,345. Women’s pay above £605 slightl
lower but is being taised to reach equality wit
men's in 1961. Good prosnects of promotion to
Senior Examiner rising t under review)
and reasonable expecta.tlun of further promotion
to Principal Examiner

'ATION form and further particulars
from vall Service Commission, Scientific
Branch, 30, Ol Burlington Street, Lonhdon,
W.1, quotmg S128/57 and stating date of birth.
INTERVIEW Boards will sit at intervals, as
required. Early application is advised. [6890

SCANNERS Ltd., Gateshead, 10, Co. Durham,
hav: a number of vacancles for:—
RADAR Engineers.

TECHNICAL Assistants.

RADAR Technicians/Mechanics.

APPLICANTS should have recent practical
experience of Service radar equipment and must
be willing to travel; early duties will include
installation testing, funing and trials of a series
%f Kmudem ground radar equipments on sites in

GOOD startm% salary cdependent on ability and
experience will be augmented by overtime and
liberal subsistence rates; prospects of advance-
ment to senior pensionable posts in factory or
development laboratories.—Apply, quoting 'G5/
IMM, with summary of qualifications and
experience, to the above address. 68

PYE TELECOMMUNICATIONS, Ltd., Ditton
Works, Cambridge.
HAVE ‘a number of vacancies for sales engin-
eers, interesting work including st’stems plan-
nini for VHF multi-channel, rowave TV
s and Aeradio, some vacancies cover sur-
vey and installation work in the field at home
and abroad; excellent salary and prospects.—
Apply in writing glving details and quoting
ref. CET to the Personne! Manager. 16661

OTTINGHAM and District Technical Col-

lege, Shakespeare St., Nottingham.
APPLICATIONS are invited for the post ot
A&s‘sistant Grade B for Electrical Engineering

in accordance with the Burnham
echnical Scale of Assistants Grade B viz..

£650><25—£1 025 per annum plus degree allow-
ance of £75 ?er annum (or £125 for good
honours degree) and up to 3 increments of £25
for training in approved cases. Commencing
salary may include incremental allowance for
industrial experience after age of 21, and for
war _service.
THE policy of the College is to encourage staff
and students to undertake research work, an
appreciable amount being in progress at the
present time.
FURTHER particulars and form of application
may be obtained from the Principal. Completed
forms should be returned as soon as possible.

[ 6850

ALFORD ELECTRICAL INSTRUMENTS.

& th;d Chestergate Works, Stockport.
eshire.

HAS Rectifier Development vacancies in rapidly
expanding department; engineers and physicists
required with degree or H.N.C.; salaries de—
gendent on experience up to £1,000.

END full details to Personnel Manager at the |
above address. {6856

TECHNICAL sales representative required for
well-known progressive manufacturers of
excellen{ prospects.

High Fidelity equipment:
5 e i 6887

—Please write in confidence, Box 6956.

QremesVz07eg

QUALITY
RADIOGRAM  CHASSIS

MODEL AF 105—£37

AM and FM Tuners and High Fidelity
Amplifier on one compact chassis
® 10 valves. @ 10 watts push-pult
amplifier with negative feed back.

® FM, Long, Medium and two Short
wavebands.

@ Frequency Range: 15-35,000 c.p.s.
+ 1dB.

@ Independent and Continuously variable
Bass and Treble Controls with visual
setting indicators.

@ Magic Eye Tuning.

MODEL PB 409

PRICE 28 GNS.

® 9 Valves.

@ 6 watts push-pull output.

@ Full VHF band (88-108 Mc/s) Plus
Long, Medium and Short bands.

@ Frequency Response within 2 dB 20-
20,000 c.p.s. at 4 watts (double normai
room volume).

® Independent Bass and Treble Controls.

@ Quick-action ‘‘ Piano Key” selectors.

@ Magic Eye Tuning.

We shall be glad to give you a2 demonstration

of these and other models in our range

at our Warlters Road showrooms (open

9-6 p.m. Weckdays and Saturday).

ou are unable to visit us please wrlte

¥ descriptive _ literature mentioning
RELESS WORLD

HIRE PURCHASE AND CREDIT

facilities are available.

GUARANTEE: All our models are sold

under full and unconditional money-back

guarantee of satisfaction.

FREE TRIAL IN YOUR OWN HOME"

Your money will be returned if far a f’
reason you are not satisfied after 7 days’ trial
WIRELESS &

ARMSTRONG TeLEvision GO. LTD.
Woarlters Road, London, N.7.
Telephone : NORth 3212
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Fidelia
HAND-BUILT EQUIPMENT

Qur present range of high fidelity equipment
includes the following models glving VHF/FM
reception.

Pidella de Luxe. An 1l-valve chassis with
7-watt triode push- pull output stage. lt has
the normal las VHF

ds plus

N.F.B. low distortion tone control cimuit. wnh
separate bass and treble controls, C/R tuning
indicator, etc. Price £33/12. (Little more
than the price of a mass-produced chassis.)

Fidelia Imperial. VHF reception plus a high
fidelity power ampiifier, pre-amplifier and tone
control unit. Imput eircuit to suit nearly all
types ol gramophone pick-ups, switched record
compensation, separate bass and treble tone
coatrols from low distortlon N.F.B. circuit. 3
position steep cut filter. Avallable with alter-
native power amplifier units. Prices £32/10
and £37/10.

Fidelia Major. A 12-valve model. L.M.8. and
VHF wavebands. Tuned R.F. stage on all
bands, gramophone pre-amplifier for low im-
pedance pickups. Separate 9-watt power
amplifier. 20-20,000 cycle audio response.
Price £44.

Fidelia Standard. 9 valves. The smallest unit
of the Fidelia. AM/FM range, all the Fidelia
features and a B-watt output stage. £30.

Full technical detaits willingly on request.
Note. FExisting Fidelia Hand-

bullt chassis can be modifled to
give VHF reception.

2 AMHURST ROAD,
TELSCOMBE  CLIFFS,
Nr. Brighton,
SUSSEX

Tel.: Peacehaven 3156

—PRECISION SHEET METALWORK

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH

8hardeioes Garage, Shardeloes Rd., New Cross
London, S.E.14.

_Telephone: TIDeway 4795

PATTERNING ?)

THE SPENCER-WEST
PATTERNING REMOVAL
UNIT TYPE 54

works with any Band tll convertor unit and com-
pletely removes patterning caused by Band !
breakthrough.

PRICE 2 5 !/ Complete

Fullinstructions for simple fitting provided. From
your Dealer or if in any difficuley we will post
C.O.D. or on receipt of a remittance for 25/- (post
paid).

SPENCER-WEST

LIMITED

QUAY WORKS, GT. YARMOUTH
’Phones: 4794 and 3009
*Grams: Spencer-West, Gt. Yarmouth

'TEACHING work Is at University level

ENG., Ltd.,
Audenshaw.

W SM ELEC.

Shepley Industrial Estate,

Manchester.

R UIRE a limited number of experienced
eers for testing, planning, and prototype

work for:—

ELECTRONIC control gear.

SERVICES radar equipment.

F.M. radio equipment.

THESE are stafl appointments with superan--

nuation scheme am lable.

APPLY in writtng with full details of experi-

ence to the above address.

VACANCIES also exist for wiremen for the

above equipments. 68

SSISTANTS (Sclentific).—The Civil Ser-
vice Commissioners invite application for
pensionable posts.
AGE at leas 171/» and under 26 years of age
on, 1st Januar% 1957, with extension for regu-
lar service in M. F‘orces, but candidates over
26 with speclaiised experlence may be admitted.
CANDIDATES must produce evidence of
having reached = prescribed standard of edu-
cation, particularly in a science or mathe-
matical subiject. at least two years’ experience
in the duties of th2 class gained by service
overnment Department or other civilian
sgletntmc establlshment or in technical branches
0!
gruu{)s

SITUATIONS VACANT
ITH & CO.,

of scieatific subjects
Englneerln enid pl
blo-chem
sli onloglca ' Sciences.
iv) General (including geology, meteoro-
logy, gemeral work ranging over two_ or
more groups (1) to lli) and highl
skilled work in laboratory crafts suc
as glass-blowing).

sical sclences,
stry and metallurgy.

STARTING pay &£340 (at 18) up to £460
(women £431) "at 25; memn’s scale maximum
35; women’s scale being raised to reach

equality with men’s by 1961; somewhat less
provinces; opportumtles for promotion and

for rurther education

FURTHER particulars, from Civil Service Com-

mxsswn Scxentl.ﬂc Branch, 30, Slgg/%l%rllngtou

.. _London, quoting No.
IN’I‘E VIBW. Roarde oft G intervals, as re-
quired; early application is advised. [6840

ELECTRONIC engineers required for work on
transistor circuitory and other projects,
the minimum qualification for senior post,
H.N.C, or equivalent.
FOR Junior Post, O.M.C. but consideration
would be given to advanced student of special
s.blhty, north London district; quote reference
S.B.E.—Box 6968 [
OYAL Military College of Science, Shriven-
ham, Berkshire.—The Civil Service Com-
missioners invite applicatlons from men for
the following posts under the War Depart-

nt:—
(a) SENIOR Lecturer or Lecturer in Radar
and Telecommunlcatlons or Electronic Instru-
mentation (2 post.
(b) ONE Senlur
Engineering Phys
(c) SENIOR Lecturers or Lecturers in Mathe-

Lecturer or Lecturer In

BER ‘of posts, normally tenable for
as Demonstrators in Mechanical
Engineermg or Electronics or Electrical Engin-
eering or Instrumentation.
APPOINTMENTS to_a Senior Lectureship will
depend on age, qualifications and appropriate
. Posts are unestablished but candi-
dates appolnted to posts (ae to (c) will be
for established (i.e., pensionable)
posts as they occur and unestablished service
will, subject” to the normal rules, count for
supérannuation purposes under the Super-
annuation Acts (which also provide gratuity
sor unes)tablished' service lasting for more than

years). o
EOSRS posts at (d) provision is made under
and
candidates must have an appropriate degree
(at least 2nd Class Honours) or equivalent.
aeseag:h tor whlch there are excellent facili-
PAﬁ.TICULAR uallﬁcatlons required as fol-
lows. For post (a) specislization in elec-
tronics, telecommunications, radar or missile
guidance. For (b) specialization in servo-
mechanisms, computing or missile control.
For (c) some research or teaching experience
in pure or appliel mathematics.

AGE: Senior Lectu:er at least 26.on lst Janu-
arq, 1957. Appointment to Senior Lecturer at
lower age may be made exceptionally. Lec-
turers and Demonstrators at least 21 and
under 28 on that date, with extension for
regular Forces service and, for permanent ser-
vice in the ExPerlmental ‘Officer class.
INCLUSIVE salaries: Senlor Lecturer £1,075
to £1,265; Lecturer £565 to £995; Demonstra-
tor £600 to £725. In assessing starting salaries
of Lecturers credit will be ggven for approyved
post-graduate experience and National Service.
For other posts consideration Will be given to
special circumstances.

SECONDMENT from, and transfer to, Scientific
Civil Service may be arranged.
THE College is residential; houses available
at economic rents for married men and quar-
ters in restdential officers’ mess at reasonable
charges for single men.
SUCCESSFUL candidates to take u&: duty in
Octuber 1957, or as soon as possib

RTHER particulars and applmatlon forms
from Civil Service Commission, Scientific
Branch, 30, Old Burlington Street, London,
W.1, quoting No, S4672/57/13. Application
forms should be. returned by 10th April, 1[9.>gé5

he Forces essential in one of the following

Y

HANNEY

OFFERS

All components
for Osram and
Mullard Ampli-
fiers and F.M.
Tuners.

Send stamp for list.

L. F. HANNEY

77 LOWER BRISTOL

ROAD, BATH
Tel.: 3811
BRASS, COPPER, DURAL,

ALUMINIUM, BRONZE

ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small.  List on Application.
H. ROLLET & Co. Ltd.
6 Chesham Place, S.W.1. SLOane_3463

ALSO AT LIVERPOOL, BIRMINGHAM,
" MANCHBESTER, LEEDS

FOR PROMPT DELIVERY

WAFER SWITCH

ASSEMBLIES, CUSTOM BUILT

Banks PAXOLIN | CERAMIC
s. d. s. d.

| 70 I3

2 10 3 2 7

3 13 6 33 4

4 16 2 45 2

5 18 10 56 2

é 21 6 67 8

7 23 8 —

8 26 11 —
When A.B. 11 and 12 way Wafers are required,

please add /- per bank to above prices.
SPECIALS AT time & material plus 50%

@® NS.F. TYPE “G” SWITCHES.
| Bank £l 4 0 Control Plate
2 Ban«s £113 0 etc., each
3 Banks 2 2 0 /..
gg::ti g 'é 8 Wafers, each
6 Banks £3 9 0 =

Quotations gladly given for smail as well as large
quantities, also for special assemblies.

TELE-RADIO (1943) LTD.
189, EDGWARE ROAD, LONDON, W.2,

Paddington 4455/6.
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wo S(!lTUAT‘I(t)N!S V'II‘ACANT AT
vacancies exist for Temporary Civilian
., T Instructors, Grade III, to teach Line and 17, CHARING CROSS
Telegraph Technicians up to Class ITI standard. D
LI PPLICANTS should have Served an accept- RD.,LONDON W.C.2.

..

Specialists in Sub-
miniature Telecommuni-
cation Components.

STAND OFF
INSULATOR

For 1500 volt working.

Overall height 1.17.
Over  chassis .86".
Silver plated spill .35”.
6BA  hexagon stud

chromium plated.

MINITRIMMER

Standard maxi-
mum capacities up
to 13pF. Voltage
500 DC. Base 3

square with fixing
centres for 10 BA
4" apart.

Details from:—

DXL

ENg

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS

Tel: ULVERSTON 3306

able apprentxceshlp, be fully experienced in
the trade and capable of teaching subjects in
these trades.

THE possession of City and Guilds Intermediate
Certificate or Ordinary National Certificate, or
equivalent qualification in Mathematics and
Physics is desirable.

APPOINTMENTS will be made after testing
and interview by a Board of Oﬂicers and will
be subJect to six months’ trial
SALAR £716 (at age of 28),

rising by
annual mcreases,

subject to satisfactory ser-

vice, to £833 for a 5-day week of 44 hours.
PPLY in writing to: Commandant, Army
Harrogate, Yorks.

Apprentlces School,
'LOSING date for
15th April, 1957.

UDIO Engineers required for progressive
positions in expanding organization; men
with experience of development test and ser-
vice work apply to Personnel Manager, E.A.R.,
Ltd., The Square, Isleworth. Tel. Hou. Eiszssse

receipt of apphcatlo[ré is

RAUGHTSMEN. Vacancies exist in our

industrial electronics group for draughts-
men with experience in electronic equipment
design, preferably with H.N.C. or equivalent
standard,
HOUSING assistance will be given to success-
ful applicants from the don area.
APPLICATION, which will be treated in con-
fidence. givmg full details of education
and career H. Sanders (Electronics).
Ltd., Gunnels Wood Rd.. Stevenage, Herts.

[6751

required for
good wages
drive, per-
North-
{6707

IRST-CLASS TV

Bush, Murphy,
and condftions, must
manency _to right
allerton, Yorks.

TEST engineers for AM/FM radio production,
alignment and fault finding, permanent jobs
at top-rates for experienced men.—Apply The
Dulci Co.. Ltd . 97, Villiers Rd.. N.W.2.  WIL.
6678. [6900

ELEVISION Engineers, able to drive, re-

quired by leading Murphy dealers; per-
manency, first-class salary and conditions.—
Sirager's. 211, Kilburn High Rd., N.W.6, M
64

TELEVISION engineer required, must be ex-
penenced and able to drive; we hold zll
d are an old established firm

engineer

Pye dealers,
be able to
man.—Garlicks.

OPPORTUNITIES

IN RADIO

_ Get this FREE Book!

‘ENGINEERING
OPPORTUNITIES’
reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-

vision Industry. In 144

o pages of intensely inter-
a esting matter, it includes
< tull details of our up-to-
3 the-minute home study
; courses in all branches of
9 TELEVISION  and
% RADIO, A.M. Brit.
bl LRE, City &
Gullds, Special Tele-

vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses.

ENGINE

We definitely Guarantee

| “NO PASS—NO FEE”

If you're earning less than {15 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY
388h COLLEGE HOUSE,

29-31, WRIGHT’S LAN",
LONDON, W.8.

ln South Wales, we have accommodation and
pay good wages.—Apply glving full particulass
and also wages required to Box 5840. {6721

ELECTRONIC engineer required to be trained
to supervise production and maintain auto-
matic R.F, plastic welding plant in N.W. Lon-
don; excellent prospects in rapidly expanding
factory —Previous experience and present salary
to Box 6969. [6891

DRAUGHTSMEN required for Civil Service
base near Bletchley, salary £460-£885 per
annum according to %uahﬂcatwns, opportuni-
ties for further education and eventual estab-
lishment; accommodation available for single
men.—Box 693 882

ELEVISION engineer, must be experienced

with good technical knowledge, for main
dealer holdmg all leading agencies; good pros-
pects for right man_ sccommodation available,
—Apply. stating full particulars and salary
required.—A. E. Hughes & Sons, 28, Clarence
Place, Newport, Mon, [6899

PYE. Ltd,, Radio Works, Cambridge, invite
applications for positions as technical
authors to compile maintenance handbooks
dealing with radio equipment; applicants must
possess command of English and some technieal
knowledge.—Applications in writing to Person-
nel Officer. 16843

ERVICE Mechanics required, in the London

area, for the maintenance of public address
and similar equipment in factories and hos-
pitals; permanent, superannuated and well-
paid position to conscientious and skilled
mechanics; our present staff have been in-
formed of these vacancies; write giving details
in confidence to—Box No. 6443. [6835

URPHY RADIO, Ltd.,, have vacancies in
the Radio and Television Laboratories for
experienced enginecers; these posts offer excel-
lent prospects of advancement; applications,
giving full details of experience and qualifi-
cations, should be addressed initially to-—Per-
sonnel Department (R6), Murphy Radio, Ltd.
Welwyn Garden City, Herts. {6568

E HAVI{LLAND PROPELLERS, Ltd., need

new technicians to work on the electronic,
serve or instrumentation aspects of guided
weapons; men with the ambition to secure a
ood position in this type of work are invited
go write to the Personnel Manager (Ref. 75),
de Havilland Propellers, Ltd Hatfleld, Herts;
alternatively, for the nefit of those who
would prefer to discuss thls matter immedi-
ately, the company is holding a series of in-
formal interviews at Norman_ House, 12,
Stratford Place, Oxford St., ondon, W.1
(og posite Bond Street Underground Statlon)

pplicants are invited to telephone Hyde
Park 9811 and make an appointment to see the
company's Chief Electromc_En ineer at this
address on any Tuesday evening

etween 6 p.m.
and 8.30- p.m. [675

Tel : TRAfalgar 5575
{Opp Garrick Theatre)

LIMITED

SPECIAL ANNOUNCEMENT

Visitors to the Audio Fair are cordially
invited to attend free demonstrations of
our High Fidelity equipment, from 11 a.m.
to 9 p.m. during the 4 (Four) days of the
Fair, at our above address (only a short
distance from the Waldorf Hotel).

Units demonstrated will include the
GOODSELL ‘Golden Range’, the ORTOFON
Pick-Up, the new WOOLLETT Transcription
Turntable, together with:

The

BRADFORD PERFECT BAFFLE

(Patent Pending)

177 x 177x 1347

A radically new idea in speaker enclo-
sures ensuring realism and clarity of
reproduction.

and

High Fidelity Loudspeakers
including the
full-range

ULTRA
. TWELVE

12"
20-25,000 c/s

Trade & Export enquiries to:—

'JOHN LIONNET & COMPANY

|

(at above address)
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COMMUNICATIONS EQUIPMENT

WIRELESS SET 19 MK, III, Frequency 2-8 Mc/s.,
and 235 Mc/s. Antenna output 8 watts. Systems
A.1, A.2, A.3. Power source 12 v. battery with opera-
P equipment tor mob(]e or ground use.
LIFIER R.F. For use with Wireless Bet
No, 19 Mk. III. oosts antenna output to 30 watts.
WIRELESS SET X32D. Frequency 2-8 Mc/s in two
switched bands. C,W, and frequency modulated and
amplitude modulated R.T. Remote control facilities.
Mobile or fixed station use. Power source 12 v. D.C.
WIRELESS SET 62 Mk. II. Frequency range 1.6-
10 Mefs., in two switched bands. Crystal controlled.
For mobile use. Bystems A.1, A.2, A.3—with operating
equipment. Powar source i2'v. D.C.
CRYSTAL CALIBRATOR No. 10. For use with Set 62.
MOBILE RADIO TELEPHONE. 70-90 Mc/s., complete
with loudspeaker, hand microphone, etc.
HANDY TALKIE SCR-536. Frequency range 38.5-
8 Mc/s. Completa with spare coils, et:
TCS TRANSmTTERIEEﬁEIVERSTATIONS Complete.
Frequency range 1,000 ke/s-12,000 kefs. Output
10 watts phone, 25 watts C.W. All operating equip-
ment including Remote Control with loudspeaker and
choice of Dynarotor Supply (12 v., 24 v., or 116 v.)
AIRCRAFT RADIO COMPASS. Imstallation Type
SCR269G. Frequency coverage 200 kefs- 1750 kefs
in ',hree switched bands. Superhe', commu.mcaﬂons
circuit emote
Contro! facilities and motor driven aerial loop complete
with all operating accessories.
AIRBORNE VKF EQUIPMENT _ARC-1 multi-channel
/ 100-156 Mc/s. ARC-3
10-ch. 1 j i 100 156 Me/s.
MICROPHONE INSERT. G.P.0. Carbon, 2/6 each.
TELEGRAPH AND TELEPHONE EQUIPMENT.
Filter, line and directional.
High 8peed Morse Telegraph Transmitters.
Telegraph Tape Printers.
Terminal Units Apparatus VF Speech + Duplex.
Apparatus VF Speech + Simplex.
Apparatus two-tone Telegraph.
Carrier Terminals 1 + 1.
Carrier Terminals 1 + 4.,
Apparatus VF 3-channe] Duplex,
Field Telephone Sets types D.F.H. and L.
Switchboards, universal call, 6-line and 10-line.
Prices and further details on request.
Transmitting valves, types 803, 805, 833.
Magslips Hunter 3in. used, at 6/6 en.ch.
Morse Keys, totally enclosed A.M. type, at 1/6 each.
Aerial winches, Air Ministry type 5, at 2/6 each.
Flexible Drives, 7ft. 6in. long.
ATTENUATOR ASSEMBLIES for “ T " networks 21
steps vitreous wire wound Resistors.

R. GILFILLAN & CO. LTD.
7, HIGH ST WORTHING, SUSSEX
'el. Worthing 8719 and 30181,

Cables ‘Gﬂa WORTHING.” Codes BENTLEY'S 2ad

O0SGILLOSGOPE

(MINIATURE TYPE)

Supplied in kit form complete
with full instructional notes
for radio & T/V servicing.
Operates from power
supply of most AC
domestic radio receiver
equipment or from power
unit supplied as an extra.

caSh £10 (inc. post/pkg.) or £2 down and
9 monthly instalments of £1
(Power unit, if required, £3 extra)

Order now or send for further details to:—
EMI] INSTITUTES Dept. S.C.127, LONDON, W.4

182

Morse Code operating
as a PROFESSION

The essential qualxﬁcatmn of a Radio
Officer at sea, in the air or ashore is
EXPERT MORSE OPERATING.
The Candler method of teaching Code
is known the world over.

45 years of teaching Morse Code
is proof of the efficiency of the
Candler system.

Send 2%d. stamp tor Payment Plans and full
details of all Courses.

THE CANDLER SYSTEM CO.
(55W) 520 ABINGDON ROAD, LONDON, W.8

Candler System Co., Denver, Coloragdo, U.S.A.

SITUATIONS VACANT

BOULTON PAUL AIRCRAFT, Ltd.., have a

vacancy in their electronics divisfon for a
‘design _development engineer; the work offers
scop2 for originality and experience in a wide
range of subjects; B.Sc, or H.N.C. standard
required.—Write, with full particulars, to the
Manager, Electronics Division, Boulton Paul
Aircraft, Ltd., Wolverhampton, [6901

A. T. & E. (BRIDGNORTH), Ltd., Bridg-
north, Shropshire, require skilled person-
nel for testing V.H.F. and electronic equipment,
varied and interesting work in field of radio
telecommunications, excellent working condi-
tions, canteen, sports facilities.—Wrlte, stat-
ing age, experience and approximate salary re-
quired, to Personnel Officer. F

¢cMICHAEL RADIO, Ltd., require experi-

enced television development engineers
for responsible and interesting work in their
radio and television laboratories, excellent con-
ditions and opportunities for advancement,
pension scheme.—Apply in writing to Person-
nel Officer, McMichael Radio, Ltd.,
Rd., Slough, Bucks.

TELEVISION development engineer (senlor)
with administrative experience required,
capable of carrying out development projects
with minimum supervision up to production
stage.—Write giving full personal detafls, Chief
Engineer, Rediffusion (Wired Radio Service,
Ltd.), Fullers Way, Chessington, Surrey. Tel
Elmbridge 5824. (6879

HE Research Laboratories of the General

Electric Co., Ltd., North Wembley, Middle-
sex, have several vacancies for technical assis-
tants; applications are invited from young men
who are free from National Service commit-
ments.—Please write to the 8taffl Manager (Ref.
RLB/116), givlng details of experience, qualifi-
cations and ag: [6744

SMITHS Am:raft Instrument, Bishops Cleeve-
ltenham, required senlor and junior
technical authors and a technical illustrator for
the preparation of descriptive and servicing
manuals_for aircraft instruments and systems
to .B. and 3 requirements.—Write
giving full partlculars to Divisional Personnel
Manager. (Quote reference 91/EN/18.) [6844

ELECTRONIC 1nspectors required by Decca
Radar, ., applicants must have wide
practical experience of test methods and equip-
ment, backed by sound theoretical knowledge,
staff position, pension scheme, 5-day (39-hour)
week.—Write giving full personal details to

Personnel Officer, Factory Division. Decca
Radar, Ltd., 2, Tolworth Rise, Surbiton,
Surrey. {6845

THERE are a limited number of vacancies
for Technical Assistants in the experimen-
tal test section cmployed on radar equipments|
and gulded missile work; applicants should
possess General Certificate of Education (Ad-
vanced level), in ma.thematlcs and physics and
rave had two years’ experience with the R.A.F
as Radar Fitters, alternatively the positions are
to ex-Naval Radio Artificers.
APPLICATIONS should be made stating age
and experience to the Personnel Manager,
Pplled Electroniss Laboratories, The General
ectric . Ltd., Brown’s Lane, Allesley,
Coventry. Rei. R.G (6838

RAUGHTSMEN and Designer Draughtsmen

are required by the electronic division to
meet an expanding and varied programme of
work; these 'permanent posts will interest all
draughtsmen who wish to obtaln a position
with a good salary which will broaden their
experience.— Write, giving detalls of age, ex-
perience, ete., to Personnel Department (£.30).
Murphy Radio Ltd., Welwyn Garden City.
Herts. [6783|

ELEC’I‘RONIC Engineers with knowledge

Fulse circults required for installation and
servicing industrial electronic equipment both
at home and overseas; liberal expense allow-

ance while abroad, good salaries and perma-
nent pensionable "staff positions; applicant’s
travelling expenses refunded; write first

g qualifications and details of
career to date to—J. F. Crosfield, Ltd.,
Elthorne Rd., London, N.19. 6836

RADIO Service Technician required by motor
distributors; thorough technical knowledge;
of radio and servicing experience essential;
personality and appearance important, as suc-
cessful applicant will be Tresponsible for de-
veloping the department and its contact with
traders and private customers by means of
radio service van; unlimited prospects; good
salary.—Zenith Motor & Engineering Works
td., 591, Commercial Rd., London, E.1. [6861
DRAUGHTSMAN (Semor) for electmnlc §p-

plications, including magnetic amplifier
controls; good conditions, permanency, super-
snnuation scheme; cal anteen facilities; rella-
bility and initiative essential; cxisting holiday
arrangements honoured; commencmg salary

above A.E.S.D. rates and a.coordmg abmty,
re;:vlix stating expenence age, o—W.

0., Ltd,, 1 9/133 Lambeth Rd,
London, SEl (nr. Lambeth ﬁrldge) {6839

RADIO techmcxans required by International
Aeradio, Ltd., for overseas service; perma-
nent and pensionable positions: inclusive salary
from £894 per atnum to £1,373 per annum,
tax free, according to marital status;
accommodation: kit allowance; free air fares;
generous U.K  leave.—Qualified candidates, to
whom replies only will be sent, please write,

NEW S.T.C. AND ' WESTALITE™
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus.

CURRENT PRICES (1st MARCH)

S.T. & €. EH.T. K3/I5, 4/9; K3/45, 8/10;
K3/50, 9/4; K3/100, 15/10; all post 4d. extra.
BRIDGE CONNECTED FULL WAVE.
17v. 1a., 18/6; | .5a,, 32/6;2.5a., 39/-; 3a., 37/6;
4a., 45/6; 5a., 48/6; all post free.

33v. 0.6a., 29/-; la., 31/6; 1.5a., 57/-; 2a

65/-; 3a., 86/-; 4a., 18/-' 5a., 88/-. all post
1/6; 54v. la., 42/6' Sa., 78/-; 2a., ?1/-; 3a.,
92/-; 5a., I16/- 72v. la., 55/- 1.5a., 973
., 118/-5 3a,, 118/-; 5a,, |64/-; 100 v., la.,
80/-; 1.5a., 140/-; 2a., 166/-; 3a., 170/-; 5a,,
237/6; all post 1/10.
BRIDGE CONNECTED WITH 7iin.
SQUARE COOLING FINS. [7v. é6a,,

64/-; 10a., T4/-; post 2/3.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7iin. SQUARE
COOLING FINS. Both types, same price.
17v. 12a., 124/-; 20a., 144/-; 30a., 210/-; 50a.,

340/-;33v 6a., 106/-; 10a., 128/-; 12a,, 2I0/-
20a., 250/-; 54v. 6a., 148/-; 10a., 180/-;

6a., 190/-; 10a., 232/6; 100v. 6a., 175/-;
IDa 335/- all post 3/-

REVISED PRICES (7th FEB.)

‘* WESTALITE” (BRIDGE), 12-15v. D.C.
1.2a.,, 30/-; 2a., 32/6; 2.5a., 49/-; 5a., 37/6;
10a., 64/6; 20a., 117/6; 30a., 171/-;
278/-; 24v. 1.2a, 30/-; 2.5a., 49/-;
60/-; 10a., 109/6; 20a., 208/-; 3év.,
47/6- 2.5., 84/-; 5a., 82/6; 10a.,

100v. 1.2a., 81/6- 2.5a., 154/6; 5a.,

10a., 391/-. All post extra from |/6—3/-.
E.H.T. Rects., [4D134, 25/-; 36EHT6O,
35/10; post 4d. | m.a. A.C./D.C. meter-rects.

Wholesale and Retail
Special Price for Export and Quantity.

T. W. PEARCE
66 Great Percy Street, London, W.C.1

Oft Pentonville Road. Between King’s Cross and Angel

|[TEST PANEL (o

PORTABLE

for workshop
or students’ use

Two separate moving

coil meters for voltage, Ranges (AC & DC)

. 0-30mA
current and resistance 0-10v, 0-25v
measurement. In wood- 0-500v

0-10,000 ohms

en case with metal front s

Size 84" x 54" x 2§*

light and portable,

Gash £6 nc. postipks.) or £2 down

and 5 monthly instalments of £1

Order now from :—

E.M.L [nstitutes, Dept. T.P.127, London, W.4
1c87

and test prods.

%lotmg RT to Personnel Officer, 40, Park St.,
(0262

WORK BENCHES

AS SUPPLIED TO INDUSTRY
AND THE GOVERNMENT

FROM
£3-9-9
Lists FREE.
REF. W.W.
MAL 4464

POWNALL LTD.

BLAGDON RD.,
NEW MALDEN'
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THE RADIO AMATEUR'S
HANDBOOK-1957

32/6 Postage 1/6.

Handbook of Semiconductor Elec-
tronics, by Hunter. 90/-. Postage I/-.

Amplifiers: Design and Construction,
by F. J. Camm, 12/6. Postage éd.

The Electronic Musical Instrument
Manual, by A. Douglas. 35/-. Postage
From Microphone to Ear, by G. Slot-
17/6. Postage éd.
Frequency-Modulated Radio, by K. R.
Sturley. 15/-. Postage 9d.
Television Receiver Servicing, Vol. I,
llaly E. A. W, Spreadbury, 2l/«. Postage

Television Receiver Servicing, Vol. 2,
?/y E. A. W. Spreadbury. 2l/-, Postage

Rapid TV Repair, by G. Warren Heath,
23/«. Postage 1/-,

Radio Valve Data, compiled by
“W.W.”" 4/6, Postage 6d.

THE MODERN BOOK CO.
19-23 PRAED STREET

LONDON, wW.2

BRITAIN’S LARGEST STOCKISTS OF
BRITISH AND AMERICAN
TECHNICAL BOOKS
Please write or call for our catalogue.
PADdington 4185. Open 6 days 9-6 p.m.

CABINETS AND
HI-FI
EQUIPMENT

We can supply any Cabinet to
your own specification

“ The Gontemporary *’ £9.15.0.

This beautifully made cabinet is oak.
veneered with mahogany interior and is
wax finished. Available in any shade to
order at slightly extra cost.

We can also supply and fit this or any
cabinet with the latest Hi-Fi amplifiers,

tuners, transcription units,
changers, speakers, etc.

Send for comprehensive illustrated cata-
logue of cabinets, chassis, autochangers,
speakers, etc., all available on easy H.P.

terms.

LEWIS RADIO COMPANY

120 (WW8) Green Lanes, Palmers Green,
London, N.13 BOWes Park 1155/6

record

A paration of technical handbooks and sales
literature for T/V transmitters, studio and
control equipment, O.B. vehicle installations,
telecine, etc.; should have sound electronic

background, preferably with T/V experience, |

and be able to write in clear concise English
accurate descriptionss of complex apparatus.

PLEASE apé)ly in writing to Chief Engineer,
Pye, Ltd., Cambridge, quoting * T.P.” [6857

LECTRONIC  Instruments, Ltd., have a

vacancy in their meter department for a
technical assistant. knowledge of movement
assembly and standards room practice neces-
sary, must be experienced in handling meter
movements or similar fine part assembly:
theoretical knowledge to O.N.C. electrical stan-
dard.—Please write to Electronic Instruments.
Ltd., Lower Mortlake Rd., Richmond, Surrey,
or 'phone Richmond 5656. [6847

AN independent subsidiary of an old-estab-
lished company requires senior and junior
engineers for development of all types of elec-
tronic_instruments, degree or H.N.C. with at
least 5 years experience in development works:
positions permanent: excellent opportunities for
advancement as company expands; salaries, in
accord. with qualifications and experience, based
on generous scale; five-day week, life insurance
and pension schemes, canteen, etc.
APPLY_ iIn confidence Technical Director,
Cossor_Instruments, Ltd., Highbury Grove, Lon-
don, N.5. [6581
ESIGNER Draughtsmen (senior and junior)
and tracers required to learn latest printed
circult techniques; since drawings are subse-
quently photographed as part of the process &
high standard of neatness is required; the job
is interesting and working conditions are good:
prension scheme, etc.; salary commensurate with
qualifications and experience.—Address en-
quiries to Mr. L. N. Crawford. Cossor Radio &
’1I‘elevision Co., N.5, or telephone Can. 1234.”;38)(41;é

SENIOR Laboratory Technician (temporary
in the first instance) required at Norwood
Technicai College, Knight’s Hill, S.E.27, -in
telecommunications engineering and radio de-
partment, for maintenance. of equipment and
instruments, upkeep and supervision of labora-
tories and storekeeping; salary scale—£444 to
£556 and to £669 with specified qualifications.
—Further particulars and application forms
sretumable within 14 days) from the Secretarg
269). [685!

DESIGN development.—Oliver Pell Control.
Ltd.,, urgently require young qualified
electro mechanical engineers to develop electro
magnetic devices to the production stage from
original thoughts, we want young men with
confidence capable of working on their own,
the positions have excellent prospects and we
are not interested in salary so much as the
right type of individual —If you are such a
man %lease write to the Chief Engineer, Oliver
Pell Control, Ltd., Cambridge Row, Burrage
Rd., Woolwich, §E.18. Tel. Woo 1422. [6864

ENGINEER with experience of the mechanical
design of electronic equipment, particu-
larly in relation to chassis and case compon-
ents; preference will be given to an engineer
holding H.N.C. in electrical engineering, or
has experience in development of units up to
production stage; age between 30 and 35.—
Apply in wrxtm%. stating qualifications, ex-
perience and salary required, to Chief De-

velopment Engineer, aymouth Gauges &
Instruments, Ltd., Station Rd., Godalming,
Surrey. 0|

ELECTRONIC Engineer required to assist on
development and maintenance of equip-
ment for use in the production and testing
of submarine telephone and telegraph cable;
the work, which is varied, will offer scope to

an engineer with initiative and an interest in |

servo-mechanisms and refined measurements;
H.N.C. or equivalent essential. The factory is
modern and working conditions pleasant; pen-
sions scheme and canteen facilities available —

Agply to: Personel Manager, Standard Tele-
phones and Cables, Ltd., West Bay Rd., New
Docks, Southampton. . [6859

WAR DEPARTMENT requires lecturers at
_ R.EM.E. Training Centre, Arborfield.
Qualifications: Engineering or Science Degree;
lecturing experience Frefel_'able_ and specialis
knowledge of electrical engineering. electronics,
servo-mechanisms or guided missiles. Salary:
Buyrnham Technical Scale Assistant B. Starting
salary according to qualificatlons and experi-

| ence; £115 non-pensionable allowance; teacher’s

superannuation.—Particulars and forms from
M.L.N.S., Technical and Scientific Register (K).

uoting Ref. |

26, King St., London, S.W.1, ¢
D387/6A. Closing date 12th April, 1957. [6858
AR OFFICE requires experimental officer
(male) at Royal Military College of
Sclence, Shrivenham, Berkshire, in Electrical
Engineering Branch of Department of Instru-
ment Technology, candidates must be elec-
trical engineers holding H.N.C. in Electrical
Engineering or eaulvalent, good knowledge and
practical experience of D.C. and A.C. machines
of all types; electrical power applications,
electrica! measurement, measuring instruments
and standards, knowledge of high voltage test-
ing an advantage; salary £875-£1,075, starting
ay according to age and experience, age at
east 26 years, good prospects of permanency
for candidates under 31 years of age.—Par-
ticulars and forms from .L.N.S., Technical
and Sciéntific Register (K), 26, King St., Lon-
don, S.W.1, quoting reference D51/7A. Clos-
ing date April 12, 1957. (6875

LUSTRAPHONE
MICROPHONES

MODEL VRsS3

Ribbon
Velocity |

MICROPHONE ¢

Studio class
Low & High
Impedance

A reasonably-priced bi-directional
instrument of high fidelity per-
formance. For Studio, Public
Address and Recorder use.

LFV/59 SERIES

“Full

Vision”

MICROPHONE

Low, Line
or High
fmpedance

Small in size—perfect in styling,
technique and performance. Fully
protected against wind effects.
Ideal for TV, Broadcasting, Film
Studios, Public Address and
Recording.

LD/él SERIES

Lustrette

DYNAMIC
MICROPHONE

Specially

designed
for all tape
recorders .

Low-priced and compact. Avail-
able in various impedances to
permit matched replacement of
all types of Crystal, Condenser or
other microphones.

AR R

N

e g 7
All Lustraphone microphones are
fully guaranteed and backed by
special after-sales service facilities.
Werite for literature and name and
address of nearest stockist.
LUSTRAPHONE LIMITED

8t. George’s Works, Regent’s Park Road,
London, N.W.1. Tel. PRImrose 8344

BRITISH
L

£
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THIS MONTH'S OFFERS | gracreotiZ 2.

400 CYCLE 3-PHASE INVERTERS. Dual
output. 750 V.A. 115 volts 3-ph. and 24/26 volts
S.P. 250 V.A. from 28 volts D.C. input. Lab.

tested and guaranteed.

400 CYCLES SINGLE PHASE MOTOR
ALTERNATOR. Admiralty pattern 230 volts
A.C. 50 cycles S.P. 15.5 amps, input 230 volts
2 kW, 400 cycles single phase output with 50 volt
7 amp. D.C. exciter, starter panel and control gear.

ATTENUATORS. Vaciable | db. to 80 db.,
accuracy 0. of a db. [nput and output impedance
600 ohms. Lab. tested and as new. Ideal for audio

and carrier frequency measurements.

SIGNAL GENERATORS. Boonton T-S 36 A.P.
3 cm.; Boonton T-S 14 A.P. 10 cm.; T-S 36 A.P.
3 cm. power output meter. Lab. tested and
guaranteed. The T-S.14 AP, are new with leads,

cables, spares, etc. in transit case.

VARIABLE SLIDER RESISTANCES. 12in.
tubes back of panel mounted, geared movement
with hand wheel and laminated brush gear. 70 ochms
3 amps , 50 ohms 4 amps., and 25 ochms 5 amps.
Cheap. Other sizes to specification. Write for list,

D.C./A.C. ROTARY CONVERTERS. 24 volts
D.C. input, 230 volts A.C. 50 cycles S.P. 100 watts
output, £5/5/-, carr. 5/-; 220 volts D.C. inpug
230 volts A.C. output 200 watts, £15. Starter
45/~ extra, Carriage 20/-.

TRANSFORMERS. Auto transformers. Met.
Viek. 230 volts 50 eycles input 115 volts 500 watts
output. In metal case, £5, carr. 5/-, Other sizes
in stock; write for list or state requirements.

Leslie Dixon & Co.

Dept. A, 214 Queenstown Road, London, S.W.8
Telephone: MACaulay 2159

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY
(WOODWORKERS) LTD.
Lowlands Rd., Harrow, Middlesex. Byron3704

ODDIE FASTENERS

Pat. 507249

N

THIS FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS’ REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Hllustrated brochure and other information
will be gladly sentgvn request.
3 "

ddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables: Fasteners, Southampton

SITUATIONS VACANT .
or physicists ve-
uired for rapldly expanding research
department, experience of pulse techniques or
ultrasonics desirable but not essential, the work
is varied and interesting and offers scope_and
opportunities for people with initiative, B.Sc.
or H.N.C. standard, penslion scheme.—Write
giving details of age, experience, salary re-
quired, etc., to Ultrasonoscope Co. (London),
Ltd., Sudbourne Rd., London, S.W.2. (6862

ELENIUM Rectifiers.—Senior Executive re-

) quired by expanding company in North
Midlands area to direct research and production
of selenium Rectifiers; a knowledge of Germa-
nium and Silicon Rectification would be useful:
this is.an important appointment with a pro-
gressive organisation and offers exceptiona!
opportunities to the successful applicant with
suitable experience, initiative and energy.-
Applications marked °‘ Personal' to Managing
Director, Box 5146. guoting detalls of education
and training, qualifications, career, age - and
salary ‘required. = All applications will bé treated
in strictest confldence. 6559

PAMETRADA RESEARCH STATION, Wall-
send, have & vacancy for a test engineer
to work in the electronics section; the duties
consist mainly of maintenance and calibration
of special elecironic instruments; candidates
should have several years’ exgerience of elec-
tronic work, together with City & Guilds Ex-
amination in Radio Communications, No. 3, or
equivalent; knowledge of television circuits
would be an advantage; the salary offered com-
pares favourably with what men with similar
qualifications can earn in industry.—Appl;
in writing " to Director, Pametrada Researc
Station, Wallsend, Northumberland. (6871

TECHNIC,AI. Assistant required, capablé of
developing schemes and preparing speci-
ficatlons and drawings for ¢ Strowger * type
exchanges; practical experience of installation
and/or maintenance of such exchanges and
knowledge of Post Office requirements essential;
some knowledge of carrier transmission desir-
able; commencing salary in the region of
£1,015 per annum; 5-day week, membership
of superannuation fund, favourable travelling
facilities.—Applications, giving details of age,
experience and qualifications, ~should he
addressed to Signal Engineer, British Railways,
Eastern Region, Kings Cross Station, I\ﬁslé69

UNIVERSITY of Southampton.—Instrument
mechanic or tool maker, preferably under
30, required for the mechanical workshop: of
the electronics department; applicants® should
be able to do their own milling and turning
and be capable of producing mechanical
apparatus on a * one-off ”’ basis, experience
of precision work is desirable but no experi-
ence of electronic techniques is required; ex-
cellent working conditions, hours and holidays;
stafl 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, {6883

A VACANCY occurs for a development en-
gineer in a design group concerned with
a wide range of small transformers of types
used in radio equipment, fluorescent lighting
and similar applications, preference will be
given to applicants having experience of this
class of work, but young engineers with a
sound basic training and limited experience
will be considered, ., if successful, will
have the opportunity of gaining practical
knowledge of design problems met in fulfilling
commerclal and military specifications, an
attractive salary is offered together with good
future prospects, the company’s main labora-
tory is situated in the London area but there
are also several vacancies in our Portsmouth
unit.—Please reply, giving details of qugllﬁ-
cations and experience to Box 6384. 16811

LECTRONIC Engineer required for develop-

ment of Railway Traffic Control and Sig-
palling Equipment; age 25-30; essential quali-
fications—a Communications Degree or H.N.C.
Electronics or C. G. Certificates; the post
is permanent snd there are good prospects of
progress for a successful applicant showing the
necessary interest and ability; applicants
should prefrably have had 2 or 3 years’ experi-
ence in scme electronic field, such as the
design of communication equipment, or of am-
plifiers and/or filters for similar purposes;
experience with transistor circultry an advan-
tage but not essential; pension scheme and five-
day week; write giving full particulars of age
qualifications and_experience to—The Persqnnel
Superintendent, Westinghouse Brake & ngg?;a%

| Co., Ltd., Chippenham, Wilts.

TECHNICAL sales/service managers required
for British West African branches of large
British company distributing domestic radio
receivers, .H.F. radiot:lephone equipment,
inter-communicaticn telephones, domestic and
commercial refrigerators, air conditioners, and
office equipment, good technical radio bac_k-
ground essential, refrigeration experience desir-
able, familiarisation course arranged with U.K.
manufacturers prior to departure for Africa,
first class passage, sea/air, free furnished quar-
ters, full pay on leave after approximately 18
months’ tours, pension scheme, apply in own
handwriting, stating age (preferably between
21 and , whether married or single, full
details education, qualifications, natjonal ser-
vice and business experience, original references
should not be sent.—Apply T.S.D. Box 680[368 5

: 6.

SPRING
10

FOR
600D
SOUND

What better time to come to Duode owner-
ship than NOW? Many, many people who
have already chosen Duode sound, often after
long search and much hard experience, will
answer with a very firm “longago”’! A lot
of them write to tell us so, because they find
so much lasting joy and delight.

There's no mystery about it.  All Duode
Units have the unique dual drive with built-in
crossover and feed-back, also the fabric cone
with graded compliance. These produce
wide range, crystal clear resonance free
NATURALNESS.

For that is Duode quality —to give you the
truth; and the better the gear you use to feed
a Duode, the more obvious its mastery of
good sound becomes.

WRITE TO-DAY FOR DETAILS OF THE NEW
DUODE 12 B-C

DUODE LTD.

3, Newman Yard, London, W.I

JAMES H. MARTIN & CO.
COLLARO Tape Transcriptor, 3 speed, £20. MONARCH
UAS Gram-autochange unit, 4 speed w th erystal turn-
over heads, £8/15/-. FM/VHF Tuner chassis, ready
wired with 6 valves, ine. tuning indieator, 10 eircuits,
built-in Power Supply, £17/10/-. SOUND Tape Re-
corder complete with mike and tape. £57/15/-.
Soldering Irons, instrument type with neon lamp in
bandle, 230/250 v. 22/8, postage extra.

Easy Terms available. Stamp (only) for List.
JAMES H. MARTIN & CO., FINSTHWAITE, NEWBY
BRIDGE, ULVERSTON, LANCS.

SPECIAL OFFER

G.E.C.,B.T.H.
WESTINGHOUSE

" GERMANIUM GRYSTAL
DIODES

II.. each. Postage 24d.

Diagrams and three Crystali Set Circuits
Free with each diode.

A large purchase of these fully
GUARANTEED diodes from the manufactu-
rers enables us to make this attractive offer.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COYERED
All gauges available.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE AND BAKELITE PANELS.
TUENOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

' SEND STAMP FOR LIST. TRADE SUPPLIED.

POST RADIO SUPPLIES

33 Bourne Gardens, Lor.don, E.4
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/VENNER CLOCKWORK TIME SWITCH. 230 v
15 amp. 8-day movement In iron-clad case size 9 x
7 X 4in., weight 121b. £2/15/-.

PIFCO ALL-IN-ONE RADIO TEST METER. A.C./
D.C. Circuit test, LT and HT test, milliamp test,
valve {est. Complete with leads. NEW 82/6.
PHILCO RADIO SETS. A.C. or universal mains.
wavebands, 5-vaive, fully reconditioned and tested.
Table models incorporating 2-speed tuning in walout
cabinet, appros. size 18 x14x9jin. £5/10/-.
SOLDERING IRONB. Latest Henley Solon type 625.
200250 v. 25 watts. NEW 23/6.

WESTERN ELECTRIC extending mike with single
earpiece. Has heavy base fixing rod and extends
approx. 22iu., 38/6.

AVO UNIVERSAL TEST METER. Model 40 recon-
ditioned as new. In perfect working order, £10/10/-.
0-50 MICROAMPMETER, 2 inch flush mounting.
Brand new and boxed. 50/-.

VENNER 8-DAY CLOCKWORK TIME SWITCHES.
230 volt, 1 amp. 3} x 2% x2}in. 25/-,

2];,‘]',7 P.M. SPEAKERS. 3 ohm., In good working order.

A.C./D.C. VOLTMETER. 0-150, 0-300 moving iron,
6in. scale. In case, with carrying handle. Size T x
7 x4in. £1/15/-.
AV0O VALVE TESTER. Roller panel type in wooden
carrying case. Perfect order. £8/10/-.
UNISELECTOR SWITCHES. Have many applications
including automatic tuning, circuit selection, ete.
Operates on 25-50 v. Full wipe 4-bank, double coile.
32/6. Half-wipe 6-bank. 12/6.
2 and 3-CORE CABLE. Heavy duty P.V.C. Suitable
for lighting, outdoor use, etc. P8 per dozen yards.
MIRROR GALVO'S, Instrument resistance, 190 ohm.
External resistance 1,400 ohm. Senpsitivity 2,200
M.M.8. In wooden transit box. 8ize 13x6x6.
£3/10/-.
CARBON HAND MIKE. Type No. 4. 8/6.
MOVING COIL HAND MIKE. Type No. 7.
HAND MARCHING COMPASS‘ES
nd

8/6.
Mmetic type.

with dial ai Course
setting ring. New and boxed. Size 3x2xiin. 15/-.

1it,

Alf prices include carriage.

23 LISLE ST. ( Ger. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type ‘38" (Walkie-
Tatkie) complete in case with Five Valves (Four
A.RP.12. One AT.P.4). Untested by us, are
serviceable, but no guarantee. £1/2/6 each.
ATTACHMENTS for Type **38°’ Transreceiver.
ALL BRAND NEW: HEADPHONES with Plug and

Lead, 15/6; THROAT MICROPHONE with Plug
and Lead, 4/6; JUNCTION BOX 2/6; AERIAL
No. I, 4ft., 2/6; AERIALNo. 2, 4ift., 5/-;

WEBBING for '*38"" 4/-; HAVERSACKS, 5/-;
SPARE VALVES A.R.P.12, 4/6; AT.P.4, 3/6.
TRANSRECEIVERS. My 18" Mark Il
(Receiver and Sender) in tal Case. Six Valves ;
:Iiclr:ammeter, etc. Less External Attachments,
4/10/—,

A"'T‘\CHMENTS FOR USE WITH “ 18"
Transreceiver. HEADPHONES with Plug and
Lead, 15/6; HAND MICROPHONE (4a) with
Lead and Plug 12/6; AERIALS, 5/-.

RECEIVERS R.109. 8-valves S.W. Receiver
with Vibrator Pack 6-volts; Built-in SPEAKER.
Metal Case, £5.

RESISTANCES. 100 ASSORTED USEFUL
VALUES. New Wire-ended, 12/6 per 100.
CONDENSERS. 100 ASSORTED: Mica;

Tubular, etc. New, I15/— per 100.
BOMBSIGHT COMPUTERS.
NEW. Ideal for Experimenters. A wealth of
Components; MOTORS, GEARS, etc,, etc., £3.
LUFBRA HOLE CUTTERS. Adjustable
#in, to 3%in. for Metal, Plastic, etc., 7/—.

MORSE TAPPERS. Extra heavy, on base,
5/6; Standard 3/6; Midget, 2/9.

MORSE PRACTICE SETS. With Tapper and
Buzzer on base, 6/9. With Battery, 9/9.
DINGHY AERIALS. Ex-U.S.A, Reflector Type.
Brand new, 4

PLASTIC RANSPARENT CASES,

10%in, ldeal for Maps, Display, etc.. 5/6.
CRYSTAL MONITORS Type 2. New in case.
Less Valves, 8/—.

STAR IDENTIFIERS. Type | A-N Covers both
Hemispheres, 5

CONTACTOR TIME SWITCHES. 2 Impulses
per sec. in case, 11/6.

Post or carr. extra. Full list Radio Books, etc., 3d.

SOUTHERN RADIO SUPPLY LTD.
Il LITTLE NEWPORT STREET,
LONDON, W.,C.2. GERrard 6653

Ex-R.A.F.

l4in. x

SITUATIONS VACANT

MULLARD EQUIPMENT, Ltd., 51/55, Gar-

ratt Lane, Wandsworth, S.W.18, require
Technical Author for work in the prepara-
tion of user-handbooks in the industrial elec-
tronic and telecommunications flelds, a !
thorough technical knowledge of electronics is |
essential, and a degree or H.N.C. in electrical
engineermg is desirable, previous experience in
technical writing is not necessary.—Apply Per-
sonnel Oﬂicex [6876

TUATIONS WANTED

ELEC’I‘RONIC engineer, 38, seeks representa-
tive position, resides dedx, car owner.—

Box 6970. [6896
ECHNICIAN, ex-radio officer 1st class
P.M.G., 10 years’ shore experience instal-

lation, repalr. maintenance, marine electronics,
communlca.uons radar, D/F, echo sounders,
etc., seeks senior grade situation.—Box 6312.
{6799

TECHNICAL TRAINING
EARN it as you do it—we provide practical
equlpment combined with instruction in

rad! television, electricity mechanics,
chemistry, photogra hy, etc.—Write for full
details to E.M.I. Institutes. Dept. WW47, Lon-
don, W.4. { 006

ITY and Guilds (Electrical etc.) on ‘" No
Pass—No Fee ” terms, over 95% successes.
—For_ full details of modern courses in all
branches of Electrical Technology send for
our 144-page handbook. free and post free,
B.ILE.T. (Dept. 338A), 29. Wright’s Lane,
London., W.8 {0117

TUITION

NOTHING succeeds Ilke success! What we
have done a thousand times we can do again
for you—see the B.N.R.S, advt. page 150. [C172

WIRELESb operating: attendance and postal
courses.—Stamp for reply to Manager, The

Wireless School, Manor Gdns., London, N.7,
[oioa
LL-TIME courses for P.M.G. Certs.,

C.G.L.I. Telecommunications, Radar Main-
tenance Cert. and B.Sc. (Eng.); prospectus free.
—Technical College. Hull. [o111

IRELESS.—See the world as a radio officer
in the Merchant Navy; short training
erfod; low fees, scholarships, etc., available;
oardmv and day students; stamp for prospec-
tus.—Wireless Colleze, Colwyn Bay [0018

.M.I Mech.E., A.M.Brlt.I.R.E., City and
Guilds; etc., on “‘No Pass—No Fee’’
terms, over 95% successes—or details of

Exams and courses in all branches of Engineer-
ing, Building, etc write for 144-page Hand-
book—Free: B.I.LE.T. (Dept. 387B), 29, Wright's
Lane, London, W.g8. {0118

'V & Radio—A.M.Brlt.I.R.E.. City &

Guilds, R, T.E.B. Cert.. etc.. on ‘‘ No Pass
—No Fee' terms, over 95% successes—De-
talls of Exams ard Home Traming Courses
in all branches of Radio and T/ write for
144-page  Handbook—Free, I.E. (Dept.
397A), 29, Wright’s Lane, London Ww's. [0116

TRAIN at home for a better position or a
new hobby. —We offer comprehensive
modern home tuition courses covering over 100
careers and hobbies, practical equipment sup-
plied with many courses.—-Write for free bro-
chure, stating subject of interest, to: E.M.i.
Institutes Dept., WW39, London, 'W.4. (Asso-
ciated with H.M.V. ) {0180

REE!  Brochure giving details of Home
Study Training in radio television and all
branches of electronics. Courses for the hobby

enthusiast, or for those aiming _at the
A.M.Brit.I.LR.E., City and Guilds, R.T.E.B.,
and other professional examinations. Frain

with the College operated by Britain’s largest
electronics organization; moderate fees.—Write
to E.M.I. Institutes, Dept. WW28, London, W.4.
(0179
covering practical

COURSES in Electronics,
basic prmclples

and theoretical "aspects,
industrial applications, electronic rat
etc. Also courses in Radio and TV Engineer-
ing and Frequency Modulation. Guaranteed
coaching for Brit.I,R.E., City & Guilds, etc.
Study at home under highly qualified tutors.
Write for free book: International Corre-
spondence Schools, Ltd.. Dept. CL.42. Kings-
way, London W.C.2. {0033

NCORPORATED Practical Radio Engineers’

home study courses of radio and TV
engineering are recognized by the trade as
outstanding anl authoritative. Moderate fees
to a limited number of students only. Sylla-
bus of Instructional Text is free. '‘ The Prac-
tical Radio Engineer '’ journal, sample copy,
2/-; 6,000 Alignment Peaks for Superhets,
5/9 —Membership and entry conditions book-
let, 1/-. €ll post free from the Secretary,
LB.R.E., 20 Fairfleld Rd., London, N.8. (0088

BUSINESS AND PROPERTY
LOUGH, Wexham Rd. New shops with flats
to let in busy centre: flats not let separ-
ately.—Day (Contractors) Ltd., 705, High Rd.,
London, N.12 16849

BOOKS. INSTRUCTIONS, ETC.
FFERS invited, Proceedings I.E.E., Pt, IIIA,

Nos. 1-20; Pt. IIA Nos 1-3.—Box 6971.
[6897
IRELESS WORLD,” 1946-1956, half
rice.—L. E. Rolls, 23, Brandrethﬂve
Dunstable. Beds 873 |

DEPENDABLE
RADIO SUPPLIES LIMITED

122 TOTTENHAM STREET, W.I,
(2 minutes Goodge St. Station
opp. Heals in Tott. Ct. Rd.)
"Phone: LANGHAM 7391/2
Hours of business 9-6
OPPORTUNITY BEFORE ELECTION
SPECIAL ()FFELRA WHILE STOCKS
ST :

Complete Portable
Vehicle Loudhailer
operates on |2 v. or
24 v. supply, out-
put 6 watts. Can be
fixed easily.
Comprising of Power
Pack, Loudhailer,
Hand Powered Mic-
rophone. Woeather- #
proof. Very heavy
metal case,
PRICE EACH £7/10/-.
Carr. & Packing 10/-.
LOUDHAILER SPEAKER UNIT
Impedance 7). 6-8
watts output. Weight
10lb. Size 74in. Depth.
10in. Diam. Eary
Fixing.
Weatherproof,
solid steel.
crackle finish.
PRICE £3/15/-.
Carriage & Packing 5/-.
BOTH ITEMS IDEAL FOR
SPORTS EVENTS, ELEC-
TIONEERING AND SOCIAL FUNCTIONS.
BRAND NEW TAPE RECORDER MOTOR
AT HALF MANUFAGTURER’S cosT

Single phase
motors suitable
for tape record-
ers, radiograms,
workshops, etc.,
etc. Has many
uses, Reversible
200-230 v., Sin.
oz. torque. |,400
r.p.m.  Capaci-
torstart, Weight
451b.  Length
overall Sin_,
spindle: both
ends. fin. x $in.,
and capacitor,

SIEMENS HIGH SPEED RELAYS.
250 ohm. double coil. Price 8/6 each.

OVER 100 VALUES OF 3,000 TYPE
P.O. RELAYS ALWAYS IN STOCK.
PLEASE SEND FOR LIST.

HEADPHONES. SPECIAL OFFER
D.L.R.2 low resistance balance arma-
ture complete with band and plugs.
Price 10/6 each. P.P. 1/6.

D.L.R.5S BALANCED ARMAT URES 3/6
each or £2 per doz.

ROTARY TRANSFORMERS
H.T.3t 1.5 volt in 250 volt out at {25 m/a.
price_on application.

.T.32 11.5 volt in 490 volt out at 60 m/a.
price on applicatio
Type 47 9 volt in 20 watts 450 out at 50 m/a.
price 35/-.
American 27 volt in at 1.75 amps. output
285 v, at .075 amps. Price 37/6 each. P. & P. 2/-,
American 12 v. in at 1.75 amps. output 285 v.
at ,075 amps. Price 57/6 each. P. & P, 2/-.
HEAVY DUTY SLIDING RESISTORS
250 w. at 25 amps. Resistance 0.4 ohms.
Price 12/6 each. P. & P. 3/-. |
| ohm. at 125 watts. 12 amps. Price 12/6 each.
P. & P. 3/- each.
Both brand new and boxed.
MINIATURE JONES PLUGS AND
SOCKETS. 6 pin or 8 pin, rear entry socket,
36/- doz., 3/3 each
& P. 1/6 doz. Ex
units.

Spun §
Grey

x in. Price, nc. P. & P.

Blower Motors
(6-12 or 27 volt)

Complete with
blower 22/6.
P. & P. 2/6.

See our Jan. issue for more detailed stocks.
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BOOKS, INSTRUCTIONS, ETC. [

TELECOMMUN]CATIONS Prinelples 1 and 2
in m.k.s. units, eguivalent to two com-
plete carrespondence courses for these C and - . . .
G exams., 100 worked, 100 unworked examples,
price 10/6; also Radio Reference,”” covers

basic D.C. and A.C. theory, valves, transistors, offer the following appointments in
gscéllla,tors, R.F., A.tF. dttpoweﬁt: I\fm;‘:,hge;‘s. their expanding organisation:—
etectors, receivers, trensmitters, F.,
aerial arrays, sound, tes. equipment, construc- 1. DEVELOPMENT ENGINEERS to
tional techniques, 180,000 words, 588 figs., be concerned with the circuit design
price 25/-—W. Clarke Riddiford, 384, Tile- for a variety of ELECTRO-MEDICAL
hurst Rd., Reading. [6328 APPARATUS, ship- and air-borne
AUGTIONS INSTRUMENTS and COMMUNI-

CATIONS EQUIPMENT.

ALES every Thursday at 11 a.m. Various degrees of seniority are involved,

ASTERN Auction Mart, Ltd. hence qualifications ranging from
TELEVISIONS radios, fridges, wash/machines, O.N.C. to Degree standard are accept-
%‘ﬁ'fr{eltns ted ¥i Lid

accepted workin not. Applicants should have had previous
gé{’é’ x(;,gmct{llissgign on lots soﬁd (min. 10/-). No experience of valve circuit design, not

WE collect in Greater London area. necessarily in one of the above fi
%V{HTEHORSE Lane, Mile End Rd., Stepney, The appointments offer excellent iros-
e 2 7 . pects and the oportunity to work in
G. SLOT on HI-Fl (Microphone STEPNEY Green 3993, 3296, 1033, fo125 well-cquipped laboratories on interest-

to Ear), just out from Philips — S - ing projects which require considerable
3 N technical responsibility and initiative.
Eindhoven labs., slimly packs a

wonderful range of data into To RADID DES]GNERS and ENGINEERS %‘léxN ENGX%II;Z%R tol:sslu’xlx}eoglgrgﬁ

160 pages and I8 illustrations Publishers require to contact suitably responstbility for) the iggﬁlégr:“dug;;
17s. 6d.). And Dr. G. BOON qualified persons to write specialised || formers and filter assemblies whose
; o A works on radio subjects. Please state | manufagture by the Company s
writes a similarly rich account of qualifications and any previous experi- steadily expanding.

GERMANIUM DIODES, their ence. Several commissions available. This is a responsible position requiring
. . f . . considerable Prevxous experience of the
properties and typical circuits WA“‘ER 1. [:[”_E l'[[]’ SHEERNESS producuondo thfe alt);iwea;ypes of com-
ponent, and preferably SO expenence

(|25. 6d')' Rflhexr design. alif -
B o minimum qualification o or
The new PHILIPS TUBE the equivaleni is desirable but not

SELECTION GUIDE includes —D.C. TE[EPHBNE REPEATER—-’— eAslslenual
A i h X appointments are permanent, pen-
interchangeability tables and pre- :‘:5:[‘;:; E’ex": x-u‘s’z;, eﬂ;o" _“;Vlﬂ' two sionable and carry attractive e
1 estern \ g

ferred valves for all uses (9s. 6d.). X.616808-2". Brand new. | Apply in confidence to:

Full list available. Send your requirements. [THE .SUPERINTENDE.NT.
Post 6d. per vol, Write for Radio List, Electronic Development Division
31 Wrights Lane, London, W.8 or

ts Lane, Londo N.A.R. Agencies Ltd. ||| R. B. PULLIN & CO. LTD.

CLEAVER-HUME PRESS LIMITED 40 King’s Road, London, S.W.3 Great West Road, Brentford, Middx.

ARIEL SOUND LTD.
LOUDSPEAKER CABINETS .

% Industrial Electronic Equipment

For z g[ototype Esesignblang laeveIOpmqnt FOR
GOODMANS W.B. G.E.C. e e aco c1a<Eing .
' 7, L
KELLY and vEmsEN || 8T Lancaster Mews, TELEVISION

STANDARD BASS REFLEX CABINETS Tel.: ,,ADd,.,:gm" '50;2 I- E N s E s

Demonstrations without Appointment
= CONTACT THE

You can see your cabinet being made

el Pl il FM/AM UrERS
ARMSTRONf:::ss:ésA:;::SAMPLIFlsns RADIOGRAM CHASSIS l.A H. .D'ALLMEYER
Open till 5.30 Saturdays. £26 Sw:’::zamleirsﬁ;::‘ﬁc =4
LISTS FREE.

A. DAVIES & CO. (Cabinet Makers) Church End Works, Willesden
3 Parkhill Place, off Parkhill Road, London BEL, MARLBOROUGH YARD, Phone: Willesden 6521-3. "N.W.10
NS S OLLIVERS772 | | LONDON, ARCHWAY, N.19. ARChway 5078

— BIK PARTNERS LTD.
F:}.j.gls'".loy | for specialised loudspeaker WEBB,S SERVICE

N enclosures and high qualit
ICEIED?T '\:’EO-EEE audio equipment.g i 4 DEPARTMENT
21 RANGES 229, REGENT STREET, LONDON, w.I.|| Renovation and re-alighment of
IOOpPA to 1000V (Entrance Hanover St.) phone: REG 7363 || Communications Receivers a
b - — speciality.
FULLY GUARANTEED ST IR LIRS t= Tl | We can also offer skilled overhaul

of High Fidelity Amplifiers and

p
. Tape Recorders and .
! " VORTEXION
ent post frerel for £2.10.0 and n|:e6further P.A. Equipment, etc. i Eqmpment.

monthly payments of £1.4.
Cash price £12.7.6 ite Recordings —Tap: ts Tap:fQisc Serlce WEBB’S RADIO

FRITH RADI1OCRAFT ITD  ELGACRTINARC ORI | 14 SOHO STREET, LONDON, W.i

'69-71 CHURCH GATE  LEICESTER 32-33, COSFIEL’D STREET, LONDON, W.1 Service Dept. — 'Phone GERrard 7308
& 28 HIGH ST NEWPORT PAGNELL Bucks Phones: MUSeum 2771/0642 Sales Dept, — 'Phone GERrard 2089




APrIL, 1957 WIRELESS WORLD 179
Bridge M
riage Wi€ZLZers | [ cararocue & HANDBOOK
(E & V Series 2) FOR 1956 — 1957
Also selections on:—
@ The only @ The care of
comprehensive Long Playing
selective Records.
catalo.gue of @ The Reproduc~
Classical L/P tion of Long

£23 Phg. & Crg., 12/6.
In perfect condition, 250v.

METERS

4” sq. 0-50 microampere, £5.10.0 p.p.
A.C. current, any size single or up to
8 ranges. 1 mA.-10 A, F.S.D. with current
transformer.

REPAIRS

All types and makes of single and multi-

range meters repaired and converted to

your requirements.

METERS SUPPLIED TO YOUR SPECIFICATIONS.
Microampere meters our speciality.

e V.I. Flectrical Service
4 LISLE STREET,LONDON, W.C.2
TELEPHONE : GERRARD 4861,

Records—listing
only recordings
recommended
by the Critics.

Playing Records.

@ A Basis for
Record Collection
(100 Recom-
mended L/Ps)

@ FULLDETAILS

@ Nearly 3000
discs listed (as

R
E
C
O
R

already available ofF LIBRARY
to Library D MEMBERSHIP
members).

PosT 3/- FREE

FROM

THE LP RECORD LIBRARY

SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS.

CANADA

Young Alert Technician who likes
hard work and is planning to emigrate
soon required by small electronic
service company in Niagara Peninsula.

Varied work including Decca marine
radar, industrial control, television,
mobile and antenna erection,

Starting pay $60. 44 hour week.
Generous Profit Sharing Plan.

An unusual opportunity with.a rapidly
growing firm.

Interviews U.K. early April.

Full particulars, photograph if pos-
sible and telephone number please.

Box 6882 Wireless World.

NEWTON CHAMBERS & COMPANY LIMITED
THORNCLIFFE NEAR SHEFFIELD

COMPUTER TECHNICIAN

The Company invite applications for an appointment, effective
from 1sz May, 1957, as STAFF TECHNICIAN to undertake
the maintenance of the Company’s electronic computer installa-
tion which serves the Company’s accounting and other administra-
tive functions. Applicants must be of at least H.N.C. standard in
electronics or equivalent and have some practical experience in the
field of electronics—possibly gained in a radar branch of H.M.
Forces. Full training in the construction and working of this
particular installation would, however, be given. An attractive
starting salary would be paid. Please reply listing relevant details,
including Forces experience, to STAFF OFFICER.

A MAST PROBLEM?

BEADON GARAGE BEADON

ROAD

WRITE TO

RiVerside 1124 &

wé

LONDON Telephone

sts]

7878,
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Ersin Multicore
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e SAVBIT Type LAY
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Many manufacturers of radio,
television and electronic equip-
ment are praving for themselves
the value of SAVBIT Type 1
Alloy. Production line tests have
shown over and over again the
advantages of using this alloy.
Soldering iron maintenance and
replacement costs have been cut
and work speeded up because
operatives can work for longer
periods without having to
resurface soldering iron bits.

If you have not tested Ersin
Multicore SAVBIT Type 1 Alloy

yet, it will pay you to do so right
away. And if you want any
further information about it,
Soldering on ‘:l IIL”,:) .‘[’nm[ .g, ns e P Television A erat R.G.D. Co gSk . theD Multlcore TCChnlcaI
One’’ High Fidelity Amplifier arera b ldered i sing 3T v ervice epartment_
el s British Patent Nos. 704, 763. 721, 881.
SIZE 1 GARTON
7 LB. REELS SAVBIT 1 Ib. REEL r This popular pack is nowsup-
Savbit Type 1 Alloy is Approximately 170 ft. of plied containing Savbit Type
supplied on 7 Ib. Reels 18's.w.g. Ersin Multicore 1 Alloy or with any 4 specifi-
for factory use. Ersin Savbit Type 1 Alloy is cations of standard tin/lead
. ] supplied on this 1 Ib. reel. alloys. 5/- each (subject).
Bibneossopencelse ey Itisinvaluable to all who Catal AN T App. length
isalsoavailable on these are interested in cutting o No. | Tin Lead_| SW-G- ! per carton
reels in 6 alloys and 9 -#%, down on bit replacement Cleol4 | 600 | 14 | 19feer
gauges. Prices onappli- and maintenance costs. g::’g:g— i —igfzg— — —:g——i f”::: 1
cation. 15/- each (subject). - c .40,6*1*‘40/50*‘|'|6 | 36feer

Bib WIRE STRIPPER

HOME CONSTRUCTOR'S
) Dt AND CUTTER

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
22 s.w.g. 60/40 alloy: both

sulation without nicking
the wire, cuts wire cleanly
and splits plastic extruded
twin flex. Adjustable to
most wire thicknesses.

wound on reels.

3/6 each (subject).

Bib RECORDING TAPE SPLICER

An excellent splicer mcorporatmg many
refinements and quickly saving its cost
in tape economies. Complete with razor
cutter. 18/6 (subject).

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)



