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TYPE OF GABLE

LIST No.

WARALESS WORLD

RANGE OF BICC T/V DOWNLEADS
SIZE OF

NOMINAL
IMPEDANGE

ohms

INNER
CONDUCTOR

inch

NOMINAL
OVERALL
DIAMETER

inch

Jung, 1954

NOMINAL

ATTENUATION

at 50 Mc/s db/100 ft.

STANDAL\D CABLES FOR SERVICE AREAS
Coaxial T.3008 55 7/.0076 159 5.1
T.3158 75 1/.022 202 3.4
T.3159 75 7/.0076 202 3.3
Unscreened Twin T.3066 80 | 936 .100 x .160 3.0
Screened Twin T.3127 75 1/.029 .228 5.1
LOW-ATTENUATION CABLES FOR FRINGE AREAS
Coaxial Solid T.2134 55 1/.048 264 2.0
Coaxial Semi-
airspaced T3116 75 1/.048 .290 1.55
Screened Twin
(filled) T.3135 75 1/.048 .297 2.7

AVAILABLE IN STANDARD LENGTHS ON 100 yd. REELS

there /s 4

TV DOWNLEAD

7op every matallation

'}

|

The table above lists the comprehensive range of
BICC Television Downleads.

Further information is given in our current Publication

No. 244 which is available on request.

BRITISH INSULATED CALLENDER’S CABLES LIMITED
21, Bloomsbury Street, London, W.C.1
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VALVES, TUBES £ CIRCUITS

18. VALVES FOR A.C. MAINS-OPERATED F.M./E.M. RECEIVERS

Following the decision to adopt frequency modulation for
the British V.H.F. sound broadcasts in Band II (87.5 to
100 Mc/s), attention will be focussed on the design and
construction of receivers which, whilst designed for F.M.
reception, can also operate on the existing A.M. wavebands.
The accompanying table shows how six recently developed

Mullard valves may be arranged in a receiver for F.M./A. M.
operation with an A.C. mains supply. Each of these valves
has a BOA (noval) base and a heater voltage of 6.3 V. By
the use of suitable switching arrangements it is possible
for some of the valves to perform different functions during
F.M. and A.M. reception.

VALVE TYPE AN
F.M. OPERATION A.M. OPERATION

ECC85 Triode | R.F. amplifier —_

Triode 2 Additive mixer —
ECH8l Heptode Ist 1.F. amplifier Mixer

Triode — Local oscillator
EF85 2nd |.F. amplifier I.F. amplifier

Diode | — Detector
EABC80 Diodes 2 & 3 Ratio detector —

Triode AF. amplifier A.F. amplifier
EL84 Power amplifier Power amplifier
EZ80 Rectifier Rectifier

ECC85 Double Triode. Consisting of two identical triodes
with separate cathodes, the ECCB85 is designed for use in the
“‘front-end” stage of an F.M. receiver at V.H.F. One section
is used as a self-oscillating additive mixer and this is
preceded by the other section which functions as a low-noise
R.F. amplifier. The presence of the R.F. amplifier ensures
that oscillator radiation from the aerial is low. With the
ECC85, which has been designed with extensive screening
between the two sections, the radiation is reduced to an
acceptable amount, being less than with earlier double
triodes. The use of a triode as R.F. amplifier has the added
advantage of a lower noise level combined with higher slope
than would be obtained with multi-grid valves.

ECHS8I Triode Heptode. For A.M. reception the ECHS1
can be used in the conventional type of triode-heptode
frequency changer input circuit. The two sections have
entirely separate electrode structures thus enabling the
heptode section to provide the first stage of I.F. amplifica-
tion with F.M. operation.

EF85 Variable-mu High-slope Pentode. This valve can be
used as an I.F. amplifier for both F.M. and A.M. reception
since it combines the high slope required for amplification
of the F.M. signals with the variable-mu characteristics

.

desirable for A.M. operation in conjunction with the ECH81
as frequency changer.

EABCBS0 Triple Diode Triode. One of the three diodes in
the EABCS80 has a separate cathode, the remaining two
diodes and the triode sharing the other cathode. With this
construction it is possible to use this valve in a ratio detector
circuit in which two diodes with separate cathode are re-
quired. In addition these two diodes have been designed
with low internal impedances (approx. 200 Q) whose ratio
never exceeds 1.5. The third diode is used in A.M. reception
as a conventional detector and generator of A.G.C. voltages,
The triode section .of this valve is suitable for use as an
A F. amplifier, its characteristics being similar to the triode
section of the Mullard EBC41.

EL84 Output Pentode. This output pentode, which is
already familiar to amplifier designers, has a‘maximum
anode dissipation of 12W. It has been specially designed to
provide the low distortion required for high-fidelity applica-
tions such as V.H.F. sound broadcasting using F.M.

EZ80 Full-wave Rectifier. The EZ80, an indirectly-heated
full wave rectifier, can supply a maximum output current of
90 mA. It is therefore suitable for use in a combined
F.M./A.M. receiver using the range of valves listed above,

Reprints of this adversisement, together with additional data may be obtained free of charge from the address below.

m MULLARD LTD., Technical Service Department, Century House, Shaftesbhury Avenue, W.C.2

MVYM 280



Wirslss

JUNE 1954

Nesw Licences

W E have long thought the broadcast sound and
vision receiving licences issued by the Post Office
to be queer documents. Nearly 10 years ago, we
protested that some of the provisions of the sound
licence were unduly restrictive. As a result a few
changes were made, but fewer than we would have
liked. There still remain clauses that must be a
source of minor annoyance to the very few people
who trouble to read the licences, and, at the same
time, have a dislike of unwarranted bureaucratic
“ bossiness.”

For example, on what grounds does the Post-
master-General forbid a direct connection between
mains and aerial? A deplorable practice, admittedly,
but surely a matter for the P.M.G.’s colleague the
Minister of Health, who may have the expense of
treating transgressors for shock under the National
Health Service. Perhaps, however, this clause is
intended rather as a recommendation than a veto;
the warning that the licence does not confer authority
to infringe copyright is rather more forthright but
surely equally irrelevant. A gun licence does not
warn the holder against using the weapon for, say,
felonious wounding.

Several of the apparently irrelevant clauses of the
broadcast licences are perpetuated in the large crop
of new radio licences recently issued by the Post-
master-General which are summarized elsewhere in
this issue. No doubt these relatively harmless things
are done in drafting by over-cautious officials whose
main object is to protect their department from
possible litigation. There are also several apparent
anomalies, particularly in the matter of charges,
between one class of licence and another. Why, for
instance, should a single ambulance vehicle, equipped
with radio-telephony for expediting its journeys of
mercy, pay £3 a year, while a whole police communi-
cation network, with an unlimited number of stations,
pays only £2?

The charge for one new type of licence seems
altogether excessive, and will, we hope, be revised.
This is the Hotels licence, for which it is apparently
proposed to charge, for sound broadcast reception,
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a fee of £1, plus £1 a year for each room installed.
For television the fee 1s £3 plus £3. We should
imagine that only the luxury hotel could afford to
pay these charges.

Shared Teolevision Masts
bO far as competitive television is concerned, there
is only one point on which the political parties are
agreed: this is that the aerials of the Independent
Television Authority, if it comes into existence,
should be carried on the masts of the B.B.C.’s pre-
sent stations. What the B.B.C. itself thinks of this
proposal, incidentally, is not stated.

At first sight the idea seems technically to have
everything in its favour. The existing B.B.C. main
stations were planned to give the most economical
coverage of the densely populated arcas, and it is
doubtful if better sites could be chosen. For the
viewer there is a distinct advantage in having both
the B.B.C. and the I.T.A. transmissions radiated
from the same point. This would allow combina-
tion recciving acrials to be used, pointed in the same
direction. With scparate transmitter sites, most
viewers would have to erect more clumsy, vnsightly
and costly aerials. Where neighbours share a
chimney stack, an impossible situation might arise.

All the B.B.C. “standard ” stations have Band II
slot aerials, for future use in sound broadcasting,
occupying the top 100ft of the mast. It should be
technically possible to interlace a high-gain Band III
television aerial with the slot system, but, if this
proved unexpectedly difficult, the portion of the
mast immediately below the slotted section might be
used without excessive loss of range.

On the masts of the five lower-power B.B.C.
stations to be erected shortly provision has been
made for Band III aerials, and there seems no
technical reason why they should not be used by the
I.T.A. If enough Band III channels could be freed
for both B.B.C. and L. T.A. programmes, the two
services could be “diplexed ” to a common aerial.
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Colour Television ¢n 405 Lines

Demonstration of Compatible Systems for British Standards

“ HEN the Television Advisory Committee issued
their first report in 1953 they suggested that a com-
patible colour television system for Britain could be
achieved by an adaptation of the American N.T.S.C.
system,* with the colour signal transmitted outside the
normal video band, either in an adjacent clear space
or in part of any already-occupied adjacent channel.
This method, of course, requires more bandwidth
than the normal N.T.S.C. system, where the colour
signal is transmitted within the same band as the
monochrome signal. It has the great advantage, how-
ever, that the colour signal cannot interfere with the
monochrome signal and produce a pattern of crawling
white dots on the screens of black-and-white receivers,
In ‘his respect it is more compatible than the normal
N.T.S.C. system—although the T.A.C.’s interpretation
of compatibility suggests that the colour signal should
be kept within the same band as the monochrome
signal. The possible application of this “adjacent
channel ” system to British television has already been
discussed in Wireless World.t

The idea has now been tried out on an experimental

-‘vl;ncless World, Nov. 1953, p. 52%
+ Wireless World, Dec. 1953, p. 599
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Fig. |. Frequency characteristics of (a) N.T.S.C.-type signal
adapted to British standards and (b) ** adjacent channel *'
signal. The dip in the monochrome characteristic at (a)
represents filtering to remove colour-signal interference.
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Fig. 2. Showing how the standard 405-iine waveform is
modified to carry the extra colour information in the
N.T.5.C.-type system using a sub-carrier.
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basis by Marconi’s, and recently in London they gave
a demonstration of it on a 405-line closed-circuit
television system. At the same time a demonstration
was given of a straightforward adaptation of the
normal N.T.S.C. system to British standards, and it
should be mentioned here that Marconi’s were really
presenting the two systems for comparison purposes :
they were not advocating either one or the other.
Comparisons could be made between the resultant
pictures as they appeared on colour monitors and on
ordinary black-and-white commercial receivers. It
was also possible to see the effects of different band-
widths in the channels conveying the colour informa-
tion. The subjects televised were live scenes, both
indoor and outdoor, a colour film and some still colout
transparencies. On the same evening as the demon-
stration, L. C. Jesty, of Marconi’s, discussed some
of the technical points in a lecture to the Institution
of Electronics.

The frequency characteristic of the *“adjacent
channel” type of colour transmission is shown in Fig.
1(b) alongside that of N.T.S.C.-type signal at (a). In
both cases the brightness information is transmitted in
the full 3-Mc/s bandwidth and provides the ordinary
black-and-white picture for existing receivers. The
remaining information, hue and saturation, appears at
the transmitting end in the form of two colour-
difference signals, which are modulated on to two
components of a carrier frequency displaced 90 deg
in phase. In the wide-band system (b) this carrier is
transmitted outside of the monochrome signal,
whereas in the N.T.S.C.-type system (a) it takes the
form of a sub-carrier (actually 2.6578125 Mc/s) on the
main signal, so that the colour information is trans-
mitted within the monochrome 3-Mc/s band. Fig. 2
shows how the standard 405-line waveform is adapted
to the N.T.S.C. type of signal. It will be noted that
the peak-white/sync-pulse ratio has been reduced
from 70/30 to 60/30 to accommodate (partially) the
positive excursions of the colour sub-carrier. In
addition, the back porch of the sync pulse carries a
short burst of sub-carrier frequency which is used for
synchronizing the homodyne colour-signal detectors in
the receiver.

It was clear from the demonstration that the
adjacent-channel system (b) gave better colour
pictures than the N.T.S.C. type of system, and on
the screens of the ordinary black-and-white receivers
there was no sign of an interference pattern. Another
point in its favour, mentioned by Mr. Jesty in his
lecture, was that it would make for simpler and less
expensive receivers than those required for the
N.T.S.C. system. For possible colour transmissions
in Bands IV and V the extra bandwidth required
would not present any difficulties (the T.A.C. having
already proposed that channel widths of 7.5 Mc/s
should be made available to stations). On Bands I
and III, however, it would be necessary, as Mr. Jesty
pointed out, to make the colour signal of one station
overlap the monochrome signal of the station in the
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adjacent channel.** The cross-talk between them
would probably be troublesome in fringe areas, but
it could possibly be overcome by the use of directional
aerials.

At the demonstration comparisons could also be
made between two possible methods of presenting the
colour pictures, namely the R.C.A. tri-colour cathode-
ray tubett and a triple-tube projection system using
optical combination of primary-colour images. Most
observers agreed that the tri-colour tube gave the
better pictures, both in colour rendering and defini-
tion. This was in spite of the fact (mentioned by Mr.
Jesty) that in the R.C.A. tube the pattern of mask-
holes and dots is hable to cause an interference
pattern when interacting with our 405 scanning lines.
Moreover, it seems that R.C.A,, in order to avoid this
beat effect with their 525-line structure, have made
the pattern of holes and dots a good deal coarser than
would otherwise be desirable, and as a result the
definition of the tube is limited to about 250 lines.

The live scenes in the demonstration were televised
by a new type of camera which uses only two pick-up
tubes as compared with the three tubes in the R.C.A.
colour camera. This represents an important step
towards the ultimate aim of a single-tube camera. The
principle of operation takes advantage of the fact that
the eye is not able to see colour in fine detail, and
in this way the camera is well adapted to the trans-
mission systems (Fig. 1), which both make use of the
same peculiarity. One pick-up tube produces a
normal-definition monochrome picture of 3-Mc/s
bandwidth while the other is arranged to give two

** Wireless World, Nov. 1953, p. 509.
11 Wireless World, May 1954, p. 242.

Monochrome Television

AT another recent demonstration by Marconi’s a
new camera for monochrome television, the Marconi
Mark III, was shown in operation on a closed circuit.
It can be used with either the 3-in or the new 4}-in
English Electric image orthicon,* and in the demon-
stration the latter was employed.

As shown in the photograph, the camera has a four-
lens turret, the lens in the lower left corner being the
operative one. A control of light intensity is prov'lded
by means of discs in the turret, one of which carries a
number of fixed filters and the other of which provides
a continuous control of light transmission. Partly
because of the placing of the tube and its coils to one
side of the apparatus, and partly because of the use
of electronic temperature control of certain windings,
it has been possible to dispense with a blower for
cooling.

The viewfinder is of the electronic type and is in a
separate unit pivoted to the top of the camera. It is
possible, therefore, to tilt the camera to any angle and
yet keep the viewfinder in a position convenient to
the operator.

The camera is designed for the 405, 525 and 625-line
systems and with the 4}-in wube is claimed to give an
output signal/noise ratio of better than 40db. The
sensitivity is such that for the best picture an incidental
illumination of 10—20ft candles is needed with an
f/5:6 aperture. The power consumption is 1.5kVA
" * Wireless World. May 1954. p. 225 o
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low-definition colour signals, actually the red and blue
primary-colour components. These are obtained by
means of a filter consisting of alternate red and blue
stripes arranged at right angles to the scanning lines.
The green component is not required because it is not
transmitted separately in the Fig. 1 systems but
derived at the receiving end by subtracting the red
and blue signals from the monochrome signal (which,
of course, contains all three colour components).

This arrangement is obviously more economical
than the three-tube type of camera, which produces
red, green and blue colour-component signals of
normal definition and combines them to form the
monochrome signal, using only the red and blue
outputs to provide the information for the transmitted
colour signal (which does not need the full definition
in any case). It also has advantages over the single-
tube type of camera, which uses a very fine-pitch
colour grid on the pick-up tube with red, green and
blue stripes at right angles to the scanning lines. With
this the pitch of the colour grid has to be about three
times the definition of the equivalent monochrome
picture, so that red, green and blue colour-component
signals can be obtained for each individual picture
element. By contrast, the two-colour grid in the
Marconi camera is much coarser and gives exactly
half the definition of the equivalent monochrome
picture (1.5 Mc/s) since this is all that is required for
colour information in the transmission system. An-
other advantage of the two-tube arrangement is that
because the two-colour image is of low definition it
does not have to be so accurateiy registered with the
green image (contained in the monochrome picture)
as in the three-tube camera, where all three images are
of normal definition.

Camera

and the camera weighs 140 1b and measures only 17} in.
high by 154 in. wide by 264 in. deep.

A new flying-spot film scanner was also demon-
strated and is suitable for 50- or 60-c/s frame frequen-
cies. Scanning is effected with the film stationary and
the film is pulled down during the frame fiyback period
of some 1 msec. It is the ingenious mechanical arrange-
ment which permits this extremely rapid pull down
that constitutes the main new feature of the scanner.
The present model is for 16-mm film and for standard
2-in. by 2-in. miniature slides.
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WORLD OF WIRELESS

European Television Exchange ¢

Radio Exports ¢

Tternational Telerision

A FURTHER STAGE in the organization of the
series of eighteen relays of television programmes
between eight European countries for June and July
was reached in Brussels early in May.

At the invitation of the European Broadcasting
Union, which 1is co-ordinating the relays, the
engineers and programme officials of the various
broadcasting authorities met the technicians of the
telecommunications administrations who will be
responsible for the provision of cable links. The tem-
porary radio links and the standards conversion
centres will be the responsibility of the broadcasting
authorities.

The telecommunications administrations have to
provide a complicated network of international tele-
phone circuits for: (1) programme sounds and com-
mentaries in different languages; (2) operational
instructions between administrations; and (3) connec-
ting the national control points with the international
co-ordination centre being set up at Lille.

Show News

THE DEMAND for space at the National Radio
Show to be held at Earl’s Court, London, from August
25th to September 4th, has been greater than at any
time since the war, with the result that it may be
necessary to reduce the amount of space devoted to
combined electronic demonstration stands. All three
Services will be participating this year and the scope
of the Technical Training Display—introduced two
years ago—will be enlarged. Incidentally, the Radio
Industry Council has issued a booklet on careers in
radio and electronics which is available on request.

With seven different sources of television pro-
grammes available for piping to the stands, receivers
will be able to be demonstrated outside the normal
B.B.C. transmitting hours. In addition a signal will
also be available for demonstrating Band-III receivers
and convertors.

Earl’s Court Plans ¢ lnereased

Cable & Wireless Jubilee

Increased Fxports

RADIO EXPORTS set up a new record in March
with a total value of just over £2,800,000. Direct
exports of communications equipment, broadcast trans-
mitters, radar and other navigational aids and elec-
tronic equipment for industry accounted for £1.3M.
This figure does not include equipment installed in
exported ships and aircraft.

The March figure brought the total for the first
quarter of the year to £6.9M.

C. & W, Jubilee

“THE cable engineers and the wireless engineers
of the past have been replaced by a new generation
of telecommunication engineers, conversant with ths
strong points of each method,” writes Maj. Gen. L. B.
Nicholls, chairman of Cable & Wireless, Ltd., in a
booklet entitled * World-Wide Communication”
tssued to mark the company’s silver jubilee. Brief
explanations are given in the 40-page booklet of the
methods employed to send messages and illustrations
over the company’s 114 W /T circuits, 85 R/T circuits,
18 radio phototelegraphy circuits and 150,000 miles of
submarine cable.

In the section dealing with development and pro-
duction work carried on at Radio House, reference is
made to the development of the double current cable
code (DCCC). This system enables two separate
channels of communication to be sent over a single
radio path. The signals of the two tape transmitters
are fed alternately into a common sending unit and
converted to DCCC. It can also be used as an auto-
matic repetition system in bad operating conditions.

Putent Office Library

AN EXTENSION to the Patent Office Library in
Chancery Lane, London, W.C.2, recently opened to
the public, provides immediate access to over 3,500
scientific and technical periodicals published since
1920. Hitherto, much of this material
has been available only on request.
Another important addition to the
library is the provision of a section for
bibliographies and extracts.

The library remains open to the
public until 9 p.m. on Mondays to
Fridays and until 5 p.m. on Saturdays.

OPERATIONAL TRAINING. To provide
radar training for Merchant Navy naviga-
tion officers under operational conditions
the Sir John Cass College, London, has put
into commission this 112-ft. motor yacht.
it has classroom accommodation for 20
students and is equipped with Marconi and
Decca radar, Decca navigators, Kelvin-
Hughes echo-sounders and Marconi d.f.
and radio-telephone gear. The radar
observer courses in *““Sir John Cass'' last
a fortnight.
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Radio Expedites Goods Collection

AN interesting experiment is being conducted in
Leicester by British Road Services with the object of
improving the collection of goods from traders’
premises. Three parcels vans are equipped with
v.h.f. radio telephones and messages and instructions
reaching the depot from traders requiring urgent col-
lection can be passed on to the radio-equipped van
nearest the premises concerned. This obviates the
delay in waiting for a van to become available or of
sending one specially from the depot.

Vans are equipped with 3-watt Pye sets and the
traffic control station, which is located on a tall build-
ing and remotely controlled, has a 15-watt set.
Amplitude modulation is used.

PERSONALITIES

The new post of chief engincer of the Communications
Division of Marconi's W.T. Co., has been accepted by
C. Gillam, who has been with the company since 1930.
In 1942, he took over responsibility for aerial designs
and became chief of the Aecrial Design and Systems
Planning Group on its formation in 1948, in which
capacity he was responsible for the design of aerials and
associated cquipment for communications, broadcasting
and television. His contributions to Wireless World
include articles on the Wrotham aerial system.

N. C. STAMFORD.

C. GILLAM.

N. C. Stamford, M.Sc.,, M.LLE.E., recently appointed
education officer of the Institution of Electrical Engincers
in succession to W. H. Taylor (see below), was lecturer
in electrical engineering in the University of Manchester
from 1933 to 1944. In that year he was appointed
principal of Marconi College, with additional responsi-
bility for cducation and training in Marconi's W.T.
Company. He subsequently became deputy education
and training officer to the British Electricity Authority.

W. H. Taylor, B.Sc., AAM.LE.E., recently appointed
controller of Education and Personnel Services to the
General Electric Company, was education officer of the
Institution of Electrical Engincers for six years from 1947.

Dr. Alired N. Goldsmith, a co-founder and director
of the Institute of Radio Engineers, has relinquished
the editorship of the Proceedings of the I.R.E., which
he has held since 1913. In recognition of his services
he has been appointed Editor Emeritus and given the
Founder’s award. He is succeeded by John R. Pierce.

Richard Arbib, managing dircctor of Multicore
Solders, is on a two-months’ tour of the U.S.A. and
has visited the Chicago Radio Parts Show (May
17th-20th). The British Industries Corporation, dis-
tributors for a number of U.K. manufacturers, including
Multicore, had a stand at the Chicago show.
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Sir Arthur Fleming, C.B.E., D.Eng., Hon.M.LEL.,
who was director of research and education with Metro-
politan-Vickers for many years before assuming a similar
position with the parent company, Associated Electrical
Industries, has reccived the honorary degree of Doctor
of Law of Manchester University.

Col. J. Reading, M.B.E,, B.Sc.(Eng.), M.LEEE., an
assistant engineer-in-chief, Post Office, has been appointed
chairman of the council of the Institution of Post Office
Electrical Engincers and of the board of editors of the
institution's journal. He was for many years secretary
of the institution. Col. Reading joined the equipment
branch of the Enginecring Department of the Post Office
iu 1925 and returned to the Post Office in 1946 after war
service. e was for some time chief signals officer at
the War Office.

E. D. Hart, M.A, A.Inst.P.,, AM.LE.E., who was for
many years with Marconi Instruments, and, since 1952,
has been head of the Technical Department of Mullard's
equipment division, has been appointed deputy director
of the Scientific Instrument Manufacturers’ Association.
He is chairman of the Joint Advisory Commitiee on
Radio Communication and Radar Mecasuring Instru-
ments set up by RC.EEA., RECMF. and S.I.LM.A.
The new secretary of S.ILM.A,, following Mr. Peacock's
resignation (sec below), is Miss G. E. Moss, B.A,,
formerly clerk to the council.

A. G, Peacock, B.Sc., A.Inst.P., has resigned the secre-
taryship of the Scientific Instrument Manufacturers’ Asso-
ciation and has joined the board of Mervyn Instruments,
manufacturers of scientific and industrial electronic
equipment, of St. John's, Woking, Surrey. He is perhaps
best known as the honorary exhibition secretary of the
Physical Socicty

P. A. Thorogood, G4KD), has accepted the invitation
of the Radio Societv of Great Britain to organize the
cighth  Amateur Radio Exhibition which is to be held
at the Royal Hotel, Woburn Place, London, W.C.1, from
November 24th to 27th., Mr. Thorogood, who has
organized the Electrical Engineers’ (A.S.E.E.) Exhibi-
tions, is chairman of the London u.h.f. group of the
R.S.G.B.

C. E. Hay has been appointed by Communication
Systems, Lid., to fill the newlyv-established post of tech-
nical director. He has been transferred from the parent
organization, Automatic Teclephone and Electric Com-
pany, which he joined in 1945 from the Ministry of
Aircraft Production.

G. W. Cussans, flving radio officer with the British
Overseas Airways Corporation, has been elected chair-
man of the Radio Officers’ Union for 1954. He was a
sca-going operator with Marconi Marine before joining
Imperial Airways (predecessor of B.O.A.C) in 1936.
From 1945 to 1948 he was senior instructor at Hythe,
Southampton.

OUR AUTHORS

D. N. Corfield, whose article on valves for Bands III.
IV and V appears in this issue, spent a short period in
the research laboratories of Ericsson Telephones before
going to Standard Telephones and Cables in 1927, where
he was concerned with carrier telephones and repeater
equipment. 1lie was for four years chief engincer of the
subsidiary company Kolster-Brandes and since the war
has been in charge of the Brimar Valve Application
Department.  Mr. Corfield is a member of the committee
responsible for building the Television Society’s u.h.f.
405-line transmitter installed at Norwood. He has been
active as an amateur transmitter, G5CD, since 1923.

Charles B. Bovill, who reviews in this issue the develop-
ment of the French 819-line television system, has been
working in France for some time on the Decca Navigator
chain of stations. He has been with Decca since 1946.
His radio career began in 1933 when he joined the Gramo-
phone Company on the development of broadcast
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receivers. In 1936 he went to the Air Ministry Aecro-
nautical Inspection Directorate Radio Department and
two years later joined Marconi’s Aircraft Division acting
as liaison engineer between the company and Coastal and
Bomber Commands of the R.A.F. In 1942 he was com-
missioned in the R.AF.V.R. and was officer in charge
of the Air Operational Resecarch Group of the Inter-
Services Research Bureau.

H. G. M. Spratt, contributor of the article in this
issue on magnetic recording tape, was, until recently,
manager of the Magnetic Tapes Division of the
Minnesota Mining and Manufacturing Company. Prior
to that he was for a short time assistant chief engincer
at Marconi Instruments and during the war was engaged
on radio and radar in the Ministry of Supply. For
seven years before the war Mr. Spratt worked on the
development of high-definition television at E.M.I. and
Philco. He started his career as a heavy engineer
designing motors and generators.

OBITUARY

J. E. Nickless, M.I.LE.E. (G2KT), who was for fifty
years with Bullers, Ltd., and was the company's technical
adviser on radio components (he retired in 1948), died at
the age of 75 on May 2nd. He was well known in amateur
circles and was a vice-president of the Southend and
District Radio Society.

IN BRIEF

Broadcast Receiving Licences current in Great Britain
and Northern Ireland at the end of March totalled
13,436,793, including 3,248,892 for television and 226,667
for car radio. The month’s increases were 75,868 for
television, 7,631 for sound only and 3,158 for sets fitted
in cars.

Physical Society Show.—Both exhibitors and visitors
to the Physical Society’s annual exhibition will welcome
the proposal to hold next year’s exhibition in a larger
hall. In spite of the co-operation of the governors of
Imperial College, the growing interest in the show has
made the space available at the college inadequate. It
is expected that the 1955 exhibition will be held in the
Royal Horticultural Hall, London, S.W.l, towards the
end of April.

1954 Amateur Show.—It has been decided by the Radio
Society of Great Britain to hold the eighth Amateur Radio
Exhibition at the Royal Hotel, Woburn Place, London,
W.C.1, from November 24th to 27th. The emphasis will
be on “ transistors and emergency equipment for portable
and mobile use.”

Electrical *“ Noise.”—A five-day summer school on
the theory of electrical conduction and noise will be held
ar the Centre for Continued Studies, Primrose Hill, Selly
Oak, Birmingham, 29, from September 27th to October
Ist. Particulars of the course, for which the fee is £5
(excluding meals and accommodation), can be obtained
from the Director of Extra-Mural Studies, The University,
Edmund Street, Birmingham, 3.

Electronics in Industry.—Some typical applications of
clectronics to mechanical handling equipment will be
shown and, in some cases, demonstrated by a few of the
200 exhibitors at the Mechanical Handling Exhibition,
which opens at Olympia on June 9th for eleven days.
Among the organizations known to be featuring electronic
control gear are:—The British Electrical Development
Association, B.T-H., English Electric and Goring Kerr.
A preview of the exhibition will be given in the June issuc
of Mechanical Handling which is organizing the show.

Home Service Coverage has been further improved by
the installation of two permanent 2-kW transmitters at
Scarborough, Yorks (1151 kc/s), and Ramsgate, Kent
(1484 kc/s). They replace temporary transmitters which
have been in use for some time.

Wireless Dinner Club.—At the annual general meeting
and dinner of the British Wireless Dinner Club, which
has a membership of 500, Maj. Gen. C. H. H. Vulliamy,
CB.,, DS.0., was elected president in succession to
A. V-M. C. W. Nutting, C.B.E., D.S.C. The new vice-
president is H. Bishop, C.B.E., director of technical ser-
vices, B.B.C.

Ten-Year Index.—The annual indexes to the four parts
of the Proceedings of the Institution of Electrical
Engineers for the years 1942-1951 have been collated and
published as a collective index by the Institution. In
addition to indexing every author, speakers in discussions
and every key word in the titles of papers, the ten-year
index includes a subject index in which titles of papers
are collected under forty broad headings. The 500-page
index costs 25s.

INDUSTRIAL NEWS

Transmitters for three television stations (both vision
and sound), with associated aerial systems, have bcen
ordered from Marconi’s by the Danish broadcasting
authority. They are to be installed at Copenhagen,
Odense and Aarhus. The 625-line vision transmitters
are to be amplitude-modulated while f.m. will be used for
sound.

Cable Ship Radio.—The new cable ship Recorder
(3,300 tons) for Cable & Wireless, Lid.,, which was
recently  launched at  Newcastle-upon-Tyne, will be
equipped with Kelvin-Hughes radar and echo-sounders
and Marconi radio-communication and sound amplifying
gear.

B.B.C. and British Movietonews used Leevers-Rich
magnetic recording gear when covering the Royal
Australasian Tour. The recorders used by Movietonews
are fitted with a synchronizing device, which, by means of
a pulse recorded on the tape during the filming, ensures
that when the tape is transcribed to the film perfext
synchronism with the picture will be maintained.

“ Navigator,” the demonstration motor yacht of the
Decca Company, is on a iwo-months’ cruise of North
European ports. She is equipped with the three types
of radar (45, 12 and 159B) and the latest Decca
Navigator (Mark V), which is capable of receiving the
transmissions from nine chains working on different
frequencies. Some 3,200 radar installations for 780 ship-
owners plus installations in vessels of the Royal Navy
and 25 Commonwealth and foreign navies, have been
undertaken by Decca. Navigator installations now total
over 2,200.

South African Enquiry.—W. L. Procter (Pty.), Lid., of
63, Strand Street, Cape Town, distributors of high-
fidelity radio and audio equipment and components would
like to receive catalogues from British manufacturers.
Their London representatives are: Willlam Dunn &
Company, Ltd., 12-15, Finsbury Circus, London, E.C.2.

Clare Instrument Company, of Rickmansworth, Herts,
which was recently formed by ]. de Gruchy, has opened
a London office at 39, Victoria Street, S.W.1 (Tel.: Abbey
1816). A multirange instrument incorporating the
principles of protection described by Mr. de Gruchy in
our September, 1953 issue, will be produced by the
company.

The Engineering Division of International Aeradio,
Ltd., has moved from Bovingdon Airport to new premises
adjoining the I.A.L. Printing and Publishing Division at
Hayes Road, Southall, Middlesex (Tel.: Southall 2411).

Aerialite, Ltd., has opened a sixth depot—at 19, Blyths-
wood Street, Glasgow, C.2. (Tel.: Central 2299.)

Radio-communication equipment and navigational aids
are to be installed by Marconi Marine in the six vessels
being built for the fleet of the Sugar Line, Lid. Marconi
equipment is also to be installed in the Union-Castle
Line’s new 7,450-ton motorship Tintagel Castle and the
9,000-ton motor tanker Regent Royal of the Regent
Petroleum Tankship Company.
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French
Television
Progress

Plans for Extending
the Service

By CHARLES BOVILL.
AM.LE.E., M.Brit.LR.E.

)
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SOME three years ago it was unusual to sec a
television aerial in France, although there were
regular broadcasts from stations in Paris and Lille.
To-day, however, acrials are to be scen on the roof-
tops of very many houses, both in the towns and in
the country, and even the smallest radio shops display
television sets for sale.

The sudden increase in the popularity of this form
of entertainment is generally considered to be largely
due to the success of the Coronation relay, which
was scen by millions of French people, very many
of whom had never seen or been previously interested
in television. Another factor which has stimulated
interest is the very good quality of the 819-linc system,
which is now the established French standard.
French people have appreciated the fact that this
is a very high definition system which cannot be
superseded for some years to come, and they feel
that a recciver can be invested in without danger
of it becoming out of date.  Moreover, the close
spacing of the lines enables very pleasing pictures
to be obtained from large-screen tubes.

When the 819-line system was first proposed it
was looked upon as a dangerous step to take and
technicians were apprehensive on account of the many
problems which its use incurred. One of the main
difficulties anticipated was serious phase distortion
in the system due to the wide bandwidth which the
high-definition system employs. This can occur in
many parts of the chain between the studios and the
transmitter aerial. It is therefore greatly to the credit
of the engineers concerned, both in the Radiodiffusion
Television Francaise and in the French radio industry,
that the difficulties have been largely overcome by the
use of ingenious phasing networks, negative feedback
arrangements and other techniques, many of which
have their origin in radar engineering. In the latest
transmitters being built in France, correction is
applied at the final modulator stage of the trans-
mitter, an M-derived filter being used for the purpose.

Probably the most critical part of a wide-band
television system is in the coaxial cable from the
studio to the transmitter. In the case of the Paris
station this is relatively long and undoubtedly some
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The 819-line test card used by La Radiodiffusion Television
Frangaise.
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phase distortion occurs in it. French television
experts state that the best way of judging the amount
of phase distortion which occurs in the coaxial, and
also the best way of seeing how good the 819-line
system can be, is to view from signals transmitted
from the Lille station. At this station, a Lille studio
broadcast, which involves negligible coaxial cable
transmission, can be compared with a relayed pro-
gramme from Paris which must pass through the long
coaxial cable from the studio to the transmitter.
This comparative test indicates that if the coaxial
cable technique can be improved there is very little
wrong with the 819-line system.

Frequency Sharing Troubles

An unexpected problem was met last winter as a
result of anomalous propagation conditions which
caused interference to reception on the 185.25-Mc/s
frequency shared by the Paris and Lille transmitters.
This was overcome by using the offsetting technique
which detunes the two transmitters by half the line
frequency, here about 10kc/s. The technique was
originally developed in the U.S.A. and is now in
general use for overcoming the difficultics of operating
television stations on common frequencies. To under-
stand the principle of the system, consider first the
situation that occurs with perfectly synchronized
transmitters. Under these conditions, when there is
zero frequency difference between the carriers, there
will appear at many reception points a second picture
which will resemble the well-known “ghost image.”
The appearance of the unwanted picture must clearly
depend upon the relative phase of the two signals at
the receiving aerial, Thus, even with perfect syn-
chronization of carrier frequencies, there will be
many localities where reception must be unsatis-
factory.

Under practical conditions it is almost impossible
to achieve perfect frequency synchronization as there
must be some wandering of the frequencies of the two
carriers. At the receiver detector this frequency
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Pair of 30-cm relay aerials with electromagnetic lenses,
built by Cie Generale de Telegraphie Sans Fil.

Television relay station in the Paris-Strasbourg chain at
Dabo la Hoube in the fura, constructed by Cie Generale de
Telegraphie Sans Fil.

ey,

wandering is translated into a heterodyne effect which
appears on the screen of the receiver as a series of
horizontal bars moving up and down. This effect
takes place under conditions of a much greater ratio
of wanted-to-unwanted signal and at ranges from the
unwanted signal transmitier which are far in excess
of those where the form of ghost image is seen. It
is therefore an effect which can be most objectionable
when even a very small interfering signal is present,
such as occurs with abnormal propagation conditions.
Furthermore, it cannot be climinated by such simple
cxpedients as orientation of the receiving aerial.

The problem of the “venctian blind cffect,” as it
is so aptly called, led to the development of the offset
system in the following way. Under conditions of
a small frequency difference between two carriers
there are only a few horizontal bars and the cycles
of the beat between the two carriers appear as
positively and ncgatively interfering pictures. As
the difference between the carrier frequencies is
increased the beat interference pattern becomes one
of thin lines which is very much less annoying to the
viewer. At the same time the odd and even lines
have interfering images of opposite polarity which
are cancelled out by the integrating effect of the eye
at normal viewing distance. The critical offset fre-
quency will be half the line frequency (10ke/s with
the 819-line system) to achieve the best all-round
result. In order that the offsct svstem can function
correctly, it is of course necessary to maintain highly
stable frequency control at the transmitters, which
are working on what is virtually a common wave-
length. Practical tests have indicated that a total
frequency excursion of up to 2kc/s, inclusive of both
transmitters, is permissible without objectionable
interference effects at the receiver. In the casc of the
Paris and Lille transmitters this means that a frequency
stability to within one part of 200,000 is required.

Eiffel Tower Installation

The value of the famous Eiffel Tower to radio has
always been considerable from the time that Ducretet
sent the first message from its summit in 1898. The
massive aerials which for so many years hung from
its top gallery to anchor points on the Champ de
Mars, and which were used for time signals, have
now been removed, and the Eiffel Tower is almost
exclusively used for television work, for which it is
an ideal transmission site. The 1,000ft elevation of
the aerials is unique and enables the signals radiated
to have an unobstructed path over a very large area.
Not only does it allow the outside broadcast vans to
work from considerable distances away, but it also
enables relays to be installed which feed the subsidiary
stations at Lille and at Strasbourg.

The Paris-Lille relay has been in operation for some
time now, but the one to Strasbourg is more recent.
It begins with a 3-cm link to Meudon, where the first
of ten relay stations is located. From here the
remainder of the links operate on a wavelength of
30 cm. The total length of the relay to Strasbourg is
about 280 miles.

At present the Eiffel Tower transmitter radiates
12 kW and the equipment is housed in the top of the
tower. A new transmitter is now being installed
which will enable 150 kW to be radiated, and this will
be housed at the base of the tower. The output of
this transmitter and also that of the sound transmitter
will be connected to a *“ diplexer,” and thence through
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Simple indoor television aerial with folded dipole and
adjustable director on a marble base.

Typical television receiving aerial for the 819-line system
made by Radio Industrie.

a single balanced feeder, over 1,000ft long, to a
turnstile aerial on top of the mast, which will radiate
both vision and sound signals. The total loss in the
feeder will be of the order of 30 per cent. The exist-
ing transmitter is modulated at the final stage, but the
high-power equipment will be modulated at low level.
When the new transmitter is installed the old one
will be removed from the top of the Tower and set
up as a standby at the base.

These changes to the station will doubtless be wel-
comed by the engineers who operate the equipment,
as throughout the winter they have to mount the last
570ft of the tower on foot to the transmitter room,
since the hydraulic lifts, installed many years ago,
become unserviceable in cold weather.

Following upon the success of the present high-
definition transmitters, further expansion is being
carried out, and in the near future new stations will
be put into service at Lyon and at Marseilles, and a
200-kW station is being planned for Alsace. In the
meantime the aerial mast at the Strasbourg station is
being doubled in height in order to increase the field
strength in the fringe areas.

The expansion of French television is intended to
be in two stages. In the first stage more small relays
will be built to serve thickly populated districts, such
stations being satellites to the main stations. It is
intended to have “branch lines” off the main relay
chain from Paris to Strasbourg which will feed relays
at Nancy, Reims and Amiens. The main station
at Lyon will have a satellite to cover the lower part
of the Rhéne Valley, and the Marseilles station will
have satellites at Toulon and at Nice to cover the
south-east coast of France, where the population is
relatively dense.

The ultimate plan, which was agreed upon in prin-
ciple at the international conference at Stockholm in
1952, is for almost complete coverage of France.
Owing to the topography of the country, which in-
cludes two major mountainous regions, there will be
a requirement for a total of 45 stations. The
implementation of this plan must depend largely upon
funds granted by the Government and from the
revenue from licences. At present the French tele-
vision licence costs 4,350 francs, which is the equiva-
lent of slightly more than €4 6s.

The French television authorities are fully aware
of the geographical importance of France for interna-
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tional television relays, and their plans are centred
round Strasbourg as the hub of European television
relays. In the plan proposed, transmissions from Ger-
many, Switzerland and Italy would enter France at
Strasbourg and from there be relayed on to Paris and
London. A radio link from Strasbourg to Paris is
already being built, and the “inward” relay stations
will occupy the same sites as the “outward” relay
stations from Paris to Strasbourg.

In eastern France there are many localities where
several programmes can be picked up, including the
local programme. As there is a difference between
the French standard and the European standard, as
used in Germany and Switzerland, special receivers
are needed—not only for the difference between the
819- and 625-line transmissions and their attendant
variation in black-level! percentage, but also the sound
section of the receiver must be capable of receiving
a.m. or f.m. signals. One manufacturer is marketing
a receiver of this type aptly named the * Stras-
bourg,” since in this town the Baden Baden trans-
mitter can provide adequate signal strength. On the
other hand, the first privately owned television station
in Europe, at Saarbriicken, is using the French 819-
line standard.

The station to be built for Monte Carlo, which will
also be privately owned, will naturally use the French
standard, and will probably be providing a regular
programme for the Riviera by the end of the year.
Both the Monte Carlo and Saarbriicken stations will
transmit on frequencies in the 200-Mc/s band.

Indoor Receiving Acrials

Reception of the high-definition programmes has
not presented many difficulties, and the normal folded
dipole with a reflector and one or two directors is
the most popular type in use. This aerial provides
the 10-Mc/s bandwidth required and it is coupled
to the receiver by a 72-ohm unbalanced coaxial cable.
Very many receivers now operate from indoor aerials
in the Paris region, and such aerials are becoming
increasingly popular since on the 1!-metre wave-
length a dipole aerial is of small enough dimensions
to be made up as an attractive ornament. For the
fringe areas these aerials are supplied with a self-con-
tained pre-amplifier which gives 20 db gain. Inter-
ference from motor cars is markedly less on the 185-
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Mc/s transmissions than on the 46-Mc/s transmis-
sion, which puts out the programme on the old 441-
line standard in Paris.

Although France was criticized very strongly by
other countries in Europe for adopting the 819-line
standard and breaking away from the so-called Euro-
pean standard of 625 lines, recent events and rebroad-
casts, such as the epoch-making Coronation relay,
have shown that definition conversion can be carried
out very satisfactorily and without noticeable detri-
ment to picture quality. Once such techniques are
perfected the international exchange of programmes
becomes possible, and the question of standardization
becomes of secondary importance, since, by the very

nature of the wavelengths used for television, interna-
tional reception must always depend upon local
rebroadcasts, except in isolated cases, for which
“multi-standard” receivers of the type already
described are available. However, this raises the deli-
cate matter of the necessity for standardization for
television systems, which is better left alone, not only
by the French.

Let it suffice to conclude with a word of admiration
for General Leschi, the Technical Director La Radio-
diffusion Television Frangaise for having the courage
to adopt and to try the high-definition system, and
for the French radio industry for supporting it by
technical development and making it a success.

Magnetic Recording Tape

Measurement of Coercivity and Remanence

By H. G. M. SPRATT, BSc, MLEE.

lN a recent paper' on magnetic-tape recording it
was clearly shown that, despite the use of h.f. bias,
which subjects the tape to several magnetization
cycles as it passes the recording head, a truly sym-
metrical hysteresis loop is seldom, if ever, reached
before the tape has left the field. At the same time
confirmation was provided of the fact, well known in
practice, that the optimum bias current lies well
below the saturation level. A valid measurement of
coercivily or remanence, however, implies the use of
a hysteresis loop which is both symmetrical and ex-
tends up to complete saturation in both directions of
magnetization. Indeed, quite apart from the standard
definitions of these quantities, measurements made
under any other conditions would be difficult to
repeat and useless for comparison purposes. It
might therefore be assumed that such measurcments
were not only irrelevant but actually misleading
when attempting to assess tape quality. Experience
shows, however, that knowledge of these quantities
is of considerable value in predicting performance,
while the curves from which they are obtained may
yicld additional pointers 1o behaviour.

In what follows it is proposed to describe the most
convenient method of measuring coercivity and
remanence and to indicate the additional information
to be derived from the curves. Before doing so, how-
ever, the practical importance of these two quantities
will be briefly discussed.

In the sphere of magnetic recording the term
“ coercivity ” is undoubtedly the better known of the
two. This is because it is common practice for manu-
facturers to describe their tapes as of low, medium

¢ * An Investigation into the Mechani of M ic-Tape
Recording.” . Axon, ¥.1.E.E. Vol. 99, Pt. 111, pp. 109-126
(May, 1952)
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or high coercivity, an excellent idea, marred unfor-
tunately by some confusion as to what constitutes
medium and what high. Low-coercivity tapes, rather
less popular now than in the past, have values extend-
ing up to 150 oersteds and are characterized by low
optimum bias currents, easy erasure and relatively
poor frequency response. High-coercivity tapes, with
coercivity values extending from about 320 oersteds
upwards, have cxactly the opposite characteristics and
are in little demand except for special purposes.
Medium-coercivity tapes have coercivitics ranging
from 220 to 320 oersteds and combine most of the
virtues of the other two types without their draw-
backs. In practical usage other variables such as
mechanical defects and differences in the perform-
ance characteristics of recording equipments can
easily mask the slight but definite difference resulting
from a 10 per cent change in coercivity, e.g., from 230
to 255 oersteds. Nevertheless, an accuracy of
measurement within this percentage is essential for
comparison purposes.

Remanence values have far less significance for the
user than those of coercivity. This is slightly illogical
since he is certainly interested in sensitivity and un-
distorted output capacity, quantities which are
dependent upon remanence.  Actually knowledge of
the remanent flux is more useful still, since total flux,
not flux density, determines sensitivity and coating
thickness does vary from tape to tape. The bulk of
tapes have remancnce values lying within the range
400 and 900 gauss.

The necessity for a symmetrical hysteresis loop
when measuring coercivity or remanence rules out
completely the use of a static or point-to-point plotted
B-H curve and demands a dynamic test obtained by
applying a steady alternating magnetizing force to
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Fig. |. Typical hysteresis loop under steady state a.c. conditions and (right) Fig. 2. Hysteresis curve together with the time

differential curve of flux density (dB,dt).

the tape specimen. The resulting hysteresis loop
will then be of the form shown in Fig 1 where the
significant values are the magnetizing force OC or
OF (the coercivity) and the flux density, OB or OE
(the remanence). Obviously in a dynamic test these
quantities can be dctermined only by reading them
off a presentation of the loop on a cathode-ray
oscilloscope.

To provide such a presentation we must clearly
have available a voltage proportional to H for apply-
ing to the X-plates and one proportional to B for the
Y-plates. As will appear later the first is easily ob-
tained, the second not so casily. There is, however,
no difficulty in providing a voltage proportional to
dB/dt, the time differential of B, and onc recognized
procedure, which will be followed here, for obtaining
a voltage proportional to B is to take the dB/dt
valuc and integrate it. The integral is, however, less
accurate than the differential from which it was ob-
tained as will appear later. Apart from that, the
coercivity value can be read off the differential curve
—if it is shown—equaily well and, moreover, this
curve will reveal variations and
abnormalitics completely hidden
in the integrated curve.

In Fig 2 are shown both the

considered. If we have an air-cooled solenoid whose
length is large and whose winding depth is small
compared with its diameter and feed it from an a.c.
source, say the 50 c¢/s mains, the instantaneous flux
density in the ncighbourhood of the centre will be
uniform and proportional to the magnetizing current.
A small search coil placed in this region with its axis
parallel to that of the solenoid will accordingly have
an output voltage which is proportional to the rate
of change of this flux density and hence to that of
the magnetizing current. If now we place a sample
length of magnetic tape inside the search coil, the
output voltage will increasc as a result of the
magnetization of the tape. This voltage value is of
little use to us as it stands since we require, not the
total voltage, but the increase only. To extract this
difference a second identical search coil is placed
near, but not too near, the first and connected in
series opposition to it. In the absence of the tape
the combined output of the two coils will be zero.
This balance will, however, be upset by the insertion
of the tape, the resulting voltage being that due solely

integrated curve, i.e., the hysteresis
loop again, and the differential
curve. The pronounced peaks

Fig. 3. Mains transformer core,
modified for use in magnetic
tape measurements.

appearing in the latter obviously
correspond to the points of
greatest slope in the hysteresis

loop. Visual inspection shows,
however, that these points of
greatest slopc are the points

where the loop cuts the H axis,
i.e., the points giving the value of
coercivity. Experience shows that
the greatest slope always coincides
with this point for a homogeneous
ferromagnetic material and s
entircly unaffected by increasing
the maximum value of H once
that value has been raised to the
saturating point.

The design of equipment for

BUCKING COIL

SEARCH COIL ——

obtaining both differential and
integrated curves will now be
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to the induction in the tape. Theoretically, therefore,
in order to present the differential curve on a
cathode-ray tube, all that is needed is to apply this
voltage to the Y-plate amplifier while a voltage pro-
portional to the magnetizing current, obtained from
the voltage drop across a resistance in series with the
magnctizing winding, is applied to the X-plate
amplifier.

Practical Precautions

In practice it is extremely difficult to design an
air-cored solenoid to provide continuously the neces-
sary alternating H of 1,000 oersteds maximum with-
out overheating, but the use of an iron core with a
large air gap will solve this problem. A core
corresponding to the larger size of radio-receiver
mains transformer is quite suitable provided the
centrc limb is cut away sufficiently to give the neces-
sary gap and some of the inner laminations clipped
back to form an aperture down which the tape can
be threaded as indicated in Fig. 3. A tube of non-
magnetic material of correct cross-section to accom-
modate three or four samples of standard }in-wide
tape is introduced into this aperture and the search
coil, located in the air gap, surrounds it. The com-
pensating or bucking coil {s also placed in the gap but
separated slightly from the first. If the closest pos-
sible symmetry is desired, two identical apertures can
be provided, equidistant from the centre line of the
core, onc for the tube and search coil, the other for
the bucking coil. The magnetizing winding is wound
on the two outside limbs of the core.

The search coils should be as small as possible to
ensure intimate linkage with the tape flux and uniform
flux density across the coil. As, however, they must
be wound with several hundreds of turns to provide

———0 = = o 0
SEARCH CoIL
—0-=-0
’ TO PRE-AMPLIFIER
—O == =0 AN
BUCKING COIL
O===0 0
Fig. 4.  Circuit showing position of the balancing potentio-

meter.

Fig.3 . (a) Basic integra-
C OUTPUT tion circuit, (b) circuit
giving zero phase error at
the fundamental frequency.

F_i,

weut

-

o

(b)

—{

INPUT —0
OUTPUT
O~ 0
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adequate sensitivity—and probably even then require
the help of a pre-amplifier—a wire gauge of 48 to 50
is essential. The leads from the coils must be closely
twisted together to prevent stray pick-up and taken to
a terminal panel some few inches away from the core.

It is too much to hope that, even if initial balance
between the coils is achieved by adjustment of turns,
this balance will be maintained permanently. Accord-
ingly, the leads from the two coils should be taken
scparately to the pre-amplifier, where a small adjust-
ing potentiometer is provided as shown in Fig. 4.
Adjustment for balance is made by raising the
magnetizing current from zere to maximum with no
tape in the unit and full gain in the Y-plate amplifier.
Under these conditions there should be no vertical
deflection of the trace. Actually, this is likely to prove
a council of perfection, even with the help of the
potentiometer, owing to slight deviations from
180 degrees of phase between the coils. Final balance
will be achieved either by adjustment of coil position
or earthing point or the insertion of a piece of
lamination into the gap near the compensating coil.

As implied above, provision must be made for full
control of the value of the magnetizing current, and
this is best effected by driving the magnetizing coils
from a Variac transformer. In order to permit earth-
ing of these coils, an isolating transformer should also
be included.

The oscilloscope and its amplifiers should be
checked for phase error, which will almost inevitably
cxist to some extent in the low-frequency range
employed. A satisfactory test is to apply a 50 ¢/s
voltage to the X-plates and at the same time a small
fraction of the same voltage, derived from a resistance
potentiometer, to the Y-plate amplifier. The
appearance of a closed loop on the screen indicates
phase shift in the amplifier and this must be reduced
as far as possible by such means as increasing the
values of bypass and coupling capacitors. The same
procedure should then be carried out on the X-plate
amplifier. As regards the type of oscilloscope, a
double-beam tube is recommended because of the
advantages to be gained by using the second trace as
4 marker.

Integrating Networks

As already explained, the hysteresis loop is obtained
from the differential curve by integration and accord-
ingly all that would appear necessary would be the
insertion of an integrating network somewhere
between the junction of the search coils and the
Y-plates. In fact, care is needed in the choice of the
network and as some loss of grain will certainly be
involved, an additional stage of amplification will be
required. The basic integrating network is the well-
known RC combination shown in Fig. 5(a) but if it is
used, the value of C will have to be made so large
relative to R in order to avoid undue phase error that
the insertion loss will exceed 40 db. This network,
too, has the particular drawback of introducing a
greater phase error for the fundamental frequency
than for the harmonics, whereas the reverse is the
lesser evil. The rather more elaborate network of
Fig. 5(b) can be designed to give zero error at the
fundamental frequency and only 0.3 degree at the 3rd
harmonic for an attenuation not exceeding 25 db,
and is therefore much more suitable for our purpose.
Obviously the most convenient place for the integra-
(Continued on page 267)
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tor and the additional stage of amplification is in the
pre-amplifier, where arrangements can easily be made
to switch both in and out as required.

It now remains to discuss briefly the two curves
which should, of course, be similar to those shown in
Fig. 2. Provided Hp,.. is sufficiently high to take the
tape up into saturation, both remanence, OB or OE,
and coercivity, OC or OF, can be read directly off the
hysteresis loop. The coercivity can also be determined,
and somewhat more accurately, from the differential
curve by measuring the distance between the peaks
and the B-axis. Provided all mains pick-up has been
removed from the trace and the centring is frequently
checked, no difficulty should be experienced in reading
to an accuracy within 5 per cent.

As suggested right at the beginning, the vaiues of
cocrcivity and remanence do not strictly apply to the
conditions under which tape is normally used : never-
theless they prove in practice extremely useful for
comparison purposes. In much the same way the
height of the peaks in the differential curve is worth
noting. It represents the maximum value of the slope
of the hysteresis loop and would accordingly be a
direct measure of sensitivity if the operating curve
extended to saturation as this does. Even so, in com-
parison tests a high peak can infallibly be associated
with a high sensitivity. It might also be expected that
the degree of flatness of the top of the peak would
indicate the undistorted output capacity of the tape.
Unfortunately, on the normal cathode-ray tube the
peaks are never sufficiently wide to show any sensible
flatness on the top.

Perhaps the most swiking feature of the differential
curve is its sensitiveness to inhomogeneity of the mag-
netic material in the coating. If this coating contains
two magnetic materials of different coercivities, it is
very unlikely that the hysteresis loop will betray the
fact. On the other hand it is equally unlikely that the
differential curve will not. The presence of more than
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Fig. 6. Distortion of the differential curve due to inhomo-
geneity of the magnetic material.

one component will be revealed by either asymmetry
of the peak or even possibly a subsidiary peak as
shown in Fig. 6.

It is doubtful whether all useful information
extractable from the curves has been covered in this
article. That must be left to the user’s experience and
own particular interests. It only remains to point out
that, the more elusive the detail sought, the greater the
care needed in balancing the coils and eliminating the
last traces of phase error and mains pick-up when
the apparatus is finally set up.
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Edited

Thyratron Inverter
A Correction

In the circuit of Fig. 7, p. 240, May issue, the top end
of the 3-{), 1-W resistor in the switching circuit should
go to the moving arm of the switch, and not to the “on™
contact.
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Further Notes on the Midget

Details of Chassis Layout and Circuit Additions for Long-wave Reception

By J. L.

THIS article gives constructional details of the
receiver, theoretical aspects of which were
described last month. Details are also given of a
method of adding a long-wave band to the receiver,
such a band being necessary because there are large
areas of this country in which best reception of the
Light Programme is provided by the B.B.C. long-wave
transmitter on 200 k¢ s. The photographs illustrating
this article show the cabinet and method of chassis
construction adopted by the author for the single and
two-band versions and the full circuit diagram of the
two-band receiver is given in Fig. 1.

It was originally intended to use a long-wave band-
pass filter employing two LC circuits coupled as on
medium waves, but such an arrangement has a number
of disadvantages. For example, it is necessary to have
a tapping point on the second long-wave inductor to
feed the crystal, and a change over switch is necessary
to select the medium- or long-wave tapping point as
desired. One would be extremely fortunate to obtain
a commercial inductor with a suitably positioned
tapping point and in general hand-wound coils would
be used. Moreover, to give a pass band of approxi-
mately 10 kc s at 200 kc s, a coupling coefficient of the
order of 1/30 is necesssary and, if the long-wave
inductors have a value of 2.2 mH, the coupling
transformer requires primary and secondary in-
ductances of approximately 70xH. Though not
impossible, it is difficult to wind by hand two inductors
of this value on a small former although, of course, it
would be fairly simple to do so using a dust-iron core

OSBOURNE

of the type used for medium-wave tuning inductors.
If the long-wave coils have Q values of 100 (a typical
practical value) a coupling coefficient of 1/30 is more
than three times critical coupling and the frequency
response has pronounced ‘‘ rabbit’s-ears.”” To avoid
this, the coils can be damped by parallel resistors, but
this reduces the gain. Thus, as pointed out in last
month’s issue, the addition of the long-wave band is
by no means as straightforward as might be imagined.

It was considered unnecessary to go to the lengths
detailed in the previous paragraph to obtain reception
on a band containing so few signals, and a simple
circuit was therefore sought which would permit the
use of untapped commercial coils and would not
require a coupling transformer. After some experi-
menting, the method finally adopted is that shown in
Fig. 2. The long-wave coils L; and L4 are simply
coupled by a small capacitor C,, between their *“ hot
ends ; although this circuit has the appearance of a
bandpass filter it would be flattery to call it so.

The inductor L, is very heavily damped by the
detector which is effectively in parallel with it. This
damping is more serious than on medium waves
because, for a given Q, a long-wave coil has approxi-
mately five times the dynamic resistance of a medium-
wave coil. In fact the effective Q of L, is probably
less than 1/6th of its nominal value because of detector
damping. On the other hand L; is relatively un-
damped, having only the anode a.c. resistance of V1
(1 MQ) across it. When two coils of markedly
different Q values are coupled, the resulting response
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¥ R, Fig. I.  Complete circuit-diagram of the two-band receiver.
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Sensitive T.R.F. Receiver

bears little resemblance to the wanted flat-topped
curve. The capacitor C,, is in effect a matching
component and is used in much the same way as the
coupling capacitor in the ‘“ Modern Crystal Set”
described by B. R. Bettridge in the September, 1951
issue of Wireless World.

The optimum value for C,, was found by experiment
to be approximately 10 pF. With this value the
sensitivity of the receiver on long waves is of the same
order as on medium waves and in the London area it
was found possible to receive three signals including
the Light Programme at good entertainment level.

The method of waveband selection can be followed
from Fig. 1; the long-wave coils L, and L, are
connected in series with the medium-wave coils L,
and L, respectively. In one position of the 2-pole
2-way switch L; and L, are short-circuited to give
medium-wave reception; in the other position the
switch connects the coupling capacitor C,, between
the ““hot >’ ends of L; and L;. The coupling trans-
former L;L, is in circuit on both wavebands, but it
has negligible effect on the long-wave performance
because the mutual inductance between the windings
(of the order of 1 xH) is so small compared with the
inductance of L; and L, (approximately 2 mH).

A minor modification found necessary in the long-
wave receiver is the addition of a 0.001-uF capacitor
C,, from V3 anode to carth. This is necessary to
prevent instability at high settings of the volume
control, the r.f. filtering being less effective than on
medium waves. The trouble is due to the proximity
of the anode lead of V3 to the tuning inductors and
can be cured alternatively by screening the lead.

In the original circuit the fixed vanes of one section
of the tuning capacitor are at h.t. potential and, with
the close vane spacing used in modern components,
it was found that sparking tended to occur between
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Fig. 2. Essential features of long-wave tuning arrangements.

fixed and moving vanes at certain settings of the
tuning capacitor, particularly when it was briskly
rotated. This is avoided in the circuit of Fig. 1 by the
inclusion of a 0.01-uF capacitor C,, the fixed vanes
being earthed by the 4.7-MQ resistor R,;, which is
too high to give appreciable damping of the tuned
circuit.: To prevent misalignment a similar com-
ponent C,, is connected in series with the detector
section of the tuning capacitor. These additional
series capacitors cause approximately 5 per cent.
reduction in the maximum capacitance of the tuning
capacitors and increase the lowest frequency receivable
on medium waves to approximately 580 kc/s. If the
full frequency coverage is required, it can be obtained
by increasing the number of turns on L, and L, to 60.
Alternatively, curtailment of the band can be avoided
by using larger capacitors (say 0.1-xF) for C,4 and C,,
but the smaller capacitors were used by the author to
conserve space.

A tendency has been noted in a receiver constructed
to the circuit shown last month to oscillate at a very
low frequency when tuned to a very strong signal and
with a high volume control setting. The receiver
does not always exhibit this behaviour and, when
present, it occurs only on the strongest signals,
disappearing on slight mistuning and on reducing the
output volume. This has been traced to the variations
in h.t. voltage which occur at high volume settings
(the maximum undistorted output of the receiver is
less than 1 watt). These variations affect the gain of
earlier stages and set up steady oscillation. This
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effect can be eliminated by connecting
a small electrolytic capacitor (C,;) from
V1 cathode to earth. Any capacitance Cq
greater than 2 uF is adequate and the
voltage rating need not exceed 150 volts.

The dial lamp is a 6.3-volt 0.3-amp.
type operated from the 1.t. winding of
the mains transformer via a 10-Q, 1-W |
resistor R,; which drops the voltage
available at the lamp to approximately Vi
4. This reduces the brightness of the
bulb, but the tuning scale is still
adequately illuminated. The series re-
sistor was included to give the bulb a
long life; the author has used this tech-
nique for some time and has some
bulbs which are still giving satisfactory
illumination after more than five years’
operation. =

The accompanying photographs
illustrate the method of construction
used by the author for the single- and
two-band models, the additional components required
for long-wave reception being indicated in dotted
lines. The receiver is housed in a cabinet measuring
5in X 5%in X 11}in (outside measurements). The
chassis measures 3lin X 1%in X 10}in, the front-to-
back measurement being 1 inch smaller than the
corresponding internal measurement of the cabinet,
to leave room for the loudspeaker and the tuning drum
drive. The chassis is spaced from the front of the
cabinet by a folded piece of aluminium which supports
the tuning capacitor, the tuning scale and the indicator
lamp.

To keep hum at a low level, the three valves are
grouped at one end of the chassis and the mains
transformer is mounted at the other, the intervening
space on the top of the chassis being occupied by the
rectifier, smoothing capacitors, output transformer
and tuning capacitor. Under the chassis, almost all
the components associated with V1, V2 and V3 are
mounted on the valve-holder tags or on two 5-way
tag strips mounted on either side of the line of valves.
The 50-uF cathode decoupling capacitor C;, is,
however, rather bulky and is secured to the tags of a
7-way tag strip underneath the mains transformer.

A MA NS
THANSFORMER
QUTFUT
1 TRANSFORMER

Principal components mounted above the chassis.

This tag strip also serves to terminate the l.t. winding
and to support the resistor R,;. All the inductors and
trimmers are located in the centre of the chassis near
to the waveband switch. To facilitate alignment
these are all adjustable from underneath the chassis.
The a.g.c. control is mounted on the rear flange of the
chassis and, when the chassis is in position in the
cabinet, the adjusting screw projects through a hole
in the back of the cabinet. A.g.c. can therefore be
adjusted without removing the back from the cabinet.
Once set, however, the a.g.c. control needs very little
attention. The author’s receiver has been in use for
several months and during that time there has been
no need to touch this control.

In the single-band model the three knobs control
the volume, tuning and a rotary mains on-off switch,
but in the two-band model the on-off switch is com-
bined with the volume control and the third knob
controls the miniature Yaxley-type waveband switch.
This is a 3-pole, 2-way type of which two poles are used.
The additional coils and trimmers required for long-
wave reception are accommodated under the chassis
near the waveband switch as shown in dotted lines.
Fairly small components are necessary to fit into the
space available and the trimmers are
a pair of miniature compression-type

MAINS SWITCH (MW)
WAVEBAND SWITCH (LW)

Lya Ly RI;

capacitors of 60-pF maximum capaci-
tance mounted on a steel strip attached
to the chassis by stand-off pillars. The
long-wave coils are Osmor Type QA®6.

Long-wave alignment should be
carried out after the receiver has been
aligned for medium-wave reception
as described in last month’s issue.
Long-wave alignment should then be
carried out in the following way.
Adjust C, and C,,; for maximum out-
put with a modulated input at 350 kc s
and the tuning capacitor set t0 maxi-
mum capacitance, and adjust L; and
L;, for maximum output with a
modulated input at 150 kc¢;s. Finally
| repeat the initial adjustment at 350 kc;s.
¢, The quality of reproduction of this
receiver is extremely good and, in fact,

Underside of chassis showing modifications and positions of additional com-

ponents for long-wave reception.
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the excellent response to frequencies
above 5 kc/s is an embarrassment
during medium-wave listening after
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dark, each heterodyne whistle being reproduced with
uncomfortable clarity. Constructors with an interest
in experimenting might care to try the effect of in-

creasing the value of C,, to reduce the high-note res-
ponse ; it might even be anadvantage to use a 300 or 500-
pF variable capacitor to act as a variable tone control.

Radio Receiver Measurements

International Recommendations on Methods of Testing Sound-broadcasting Receivers

PUBLICATION 69* of the International Electro-
technical Commission, like others in its series,
expresses “as nearly as possible, an international con-
sensus of opinion” on its subject, and the national
committees represented on the I.LE.C. are pledged to
bring their own countries’ rules into harmony with
the recommendations “in so far as national conditions
will permit.”

Comparing the scope of this document with the
Bri}ish Standard Glossary of the same subject, recently
reviewedt, one observes that it includes a number of
characteristics omitted from BS.2065—notably hum,
square-wave tests, stability of tuning, automatic fre-
quency correction, acoustic feedback and radiation—
and in the single matter of frequency response charac-
teristics it even specifies conditions tor acoustical
measurement; in spite of this, the treatment is on the
whole simpler. It owes a great deal to the American
I.R.E. “Standards on Radio Receivers,” a number of
clauses being almost word for word. But there are
some rather surprising differences; for example, the
standard dummy aerial, which, although based on the
form that has long been familiar, shows some changes
in component values. This, however, is only the
beginning of the section on dummy aerials, which are
dealt with much more thoroughly than usual. Not
only is provision included in the type shown here for
correcting the output resistance of one signal genera-
tor, and for two-signal tests with 1:1 and 10:1 ratios,
but additional units are specified for simulating indoor
aerials over two ranges of frequency, car aerials, and
pick-up by mains. Procedure for frame-aerial
receivers is laid down in detail.

The standard 30 per cent modulation at 400c/s is
retained, and so is the 50 mW standard output, but
5mW and 500 mW are allowed as alternatives to meet
special conditions.

The method of hum measurement provides data
from which behaviour on supply mains of different
waveforms can be predicted: along with pure d.c. or
sinusoidal a.c. is applied 2 per cent audio frequency
varied over the whole of the af. range, and a curve
is drawn of hum output against this frequency; mains-
frequency harmonics in the output are also noted, and
tests are repeated with different levels of unmodulated
carrier wave present, to show modulation hum.

In contrast to the considerable amount of detail on
these and other subjects, the methods of measuring
harmonic distortion (total and individual) are dis-
missed in five lines, with no diagram. It might be
expected that this brief treatment would provide room
only for broad principles, so it is surprising to read
that “ During the measurement the loudspeaker has to
be in its normal position.”

» * Recommended Methods of Measurement on _Receivers for

Amplitude-Modulation Broadcast Transmissions * (First Edition).
Central Office of the I.LE.C., Geneva, Switzerland. 1954, Price:

S.Fr.10.
1 BS.2065:1954. See Wireless World, April 1954, p. 188,
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The two common methods of intermodulation
measurement are indicated, along with a note that
disagreement among the principal workers ir this field
precludes rigid standards at the present time.

It is a pity that the wording of this international
technical document should sometimes be so slipshod.
For example, in Clause 21.3: “In the case of a loud-
speaker for which the magnetic field is produced by
a D.C. current, only the current in the speech coil
should be considered for hum measurements.” One
might ask, what if the loudspeaker has not got a
case? And, seeing that “D.C.” presumably stands
for “direct current,” what is the significance of “ D.C.
current ”’? Wherever the words “the case of ” occur
(which they do frequently) the sense would be
improved by striking them out. But these details
apart, what exactly does this particular instruction
mean? The French version fails to supply a clue, for
this sentence is omitted from it! Unfortunately,
badly expressed and ambiguous instructions are by no
means rare.

Nevertheless, this publication does bring together a
series of measurements well calculated to determine
the practical capabilities of receivers within the terms
of reference, with due regard (except, possibly, in
the acoustic measurements) for what is reasonably
practicable in equipment; and it is to be hoped that it
will help to eliminate unnecessary differences in the
basis of reckoning receiver performance. The fact
that we have had to wait until now for an international
recommendation on a.m. broadcast sound receivers
emphasizes the need, as regards f.m. and vision
receivers, for early and close collaboration between
workers in all countries, so that differences can be
eliminated before they have become too firmly rooted.

M. G. S.
20uH
—»| OA
125pf
(200)
S200 ¢ RECEIVER
4
a0y **”
o a | = of

The I.E.C. standard artificial outdoor aerial for 0.15-
26.1 Mc s differs from the American I.R.E. specification by
two component values (L.R.E. values shown in brackets) and
by the addition of fve resistors for matching to one or two
signal generators. Their values are such as always to bring
the total generator output resistance to 80 ), regardless of
whether one or two generators are in use.
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Valves for Bands III, IV and V

Half

and Disc-Seal Technigues

Way DBetween

I{ECEIVING valves for Bands III, IV and V
generally differ from those used in lower frequency
bands because it is essential for the r.f., mixer and i.f.
‘stages to give more gain in order to achieve a similar
signal-to-noise ratio. Television receivers for Band I
.generally have an i.f. not exceeding 20 Mc/s, a pentode
mixer and a single pentode r.f. stage, and a signal-to-
noise ratio between 6 and 8db is achieved in good
designs. This figure may not be obtained, however,
on all channels in Band I unless a modern type of r.f.
pentode is used. Earlier types of r.f. pentode such as
the 8D3, 6F12, Z77 and EF91 developed during the
war have a single cathode connection, with the result
that their input impedance is about 8.9 ki! at 45 Mc/s
but only 3.8k!! at 67 Mc/s. This value is below the
critical damping necessary for the bandwidth required,
so the gain is lower and the noise worse for Channel
V than for Channel I.

Modern r.f. pentodes such as the 6BW7, 6BX6 and
EF80 have two separate connections from the actual
cathode to the circuit, one being used for the input cir-
cuit and the other for the output circuit. This avoids

* Standard Telephones and Cables.

Ordinary Electrode

By D. N

Structures

AMILEFE

CORFIELD* blLc.,

Bt

a common cathode impedance in both circuits (induc-
tance of the single lead) which normally couples them
together and has the effect of lowering the impedance
of the input circuit. As a result of this technique the
input impedance of the 6BW7, for example, is 18 k¢!
at 45 Mc/s and 6.5k!! at 67 Mc/s. These figures are
twice as high as those of the earlier types.

Current television receivers designed for use on both
Bands I and III use a higher if., usually around
34-35 Mc/s, and the improved input impedance of
modern r.f. pentodes is desirable here also. This is
because it is not a good thing for the circuit damping
(necessary for bandwidth requirements), to be pro-
vided wholly by the valve, since replacing a valve
could change appreciably the if. response character-
istics.

These points are mentioned because the use of
multiple connections is a feature of valves designed
for the higher frequencies, although such connections
are not necessarily always to the cathode.

The front end of receivers for Bands I and III
usually takes the form of a multiple-position tuner
comprising an r.f. stage and a mixer/oscillator, the
tuned circuits being switched by ganged switches and

100k L

Fig. 1. Circuit of typical

television tuner for Bands |

and Il using the two new

valves shown at the top of
the opposite page.
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rotated on a turret. In order to conserve space and
obtain improved performance new mixers have been
designed, and these are generallv triode pentodes.
Typical examples are the 6U8/ECF82 and ECF80
with their a.c./d.c. versions 9U8/PCF82 and PCF80.
These valves have much higher triode and pentode
slopes than the types of triode pentode with which
we are familiar. The 6US, for example, has a triode
slope of 8.5mA/V and a pentode slope of 5.2mA/V.
The high triode slope ensures ready oscillation and
the high pentode slope good conversion conductance
as a mixer. Apart from the heater the two units are
quite separate and this tends to reduce the possibility
of oscillator radiation wia the mixer portion.

The r.f. stage for such tuners docs not use an r.f.
pentode but a double triode in a “cascode” circuit.
Triodes will always give lower noise than pentodes
because of what is known as partition noise. The
cathode current of a pentode comprises two portions,
the anode current and the screen current, and both
contribute to the noise but only the anode current to
the useful signal. A pentode has, as a first approxi-
mation, three times the noise it would have if used
connected as a triode. There are, of course, some
snags in using triodes as r.f. amplifiers and they nor-
mally need to be neutralized in order to achieve
stability. The cascode system is a trick which creates
a stable circuit from two triodes.

Fig. 1 shows a typical tuner circuit for Bands I and
III. The lower triode of the first valve is used with
an earthed cathode and the upper one with an earthed
grid. The lower section has a fairly high input impe-
dance but gives little gain except for the step up in
the input transformer because it is working into the
cathode impedance of the other section, which is very
low. This upper scction gives quite a good gain and
the overall result is a gain from the aerial input to the
mixer grid of about ten times (23 db). There is often
a small coil between the anode of the first triode and
the cathode of the sccond one, and this is for peaking
the frequency characteristic of the circuit above
200 Mc/s to tmprove the gain. A small neutralizing
capacitor is connected from the anode of the first sec-
tion to the series-tuned grid circuit; this is not prim-
arily for the purpose of obtaining stability but for
improving the signal-to-noise ratio. Valves suitable for
this circuit are the PCC84/7AN7, 6BQ7A, 6BK7A and
6BZ7; these give a noise ratio of about 7 db.

The mixer circuit is conventional except that a nega-
tive temperature-coefficient capacitor C, is required
across the oscillator tuned circuit, otherwise the fre-
quency drift is excessive.  The maximum drift on
Band III allowable in this country is rather less than in
the U.S.A. and on the Continent because we use a.m.
sound as against interchannel f.m. A proposed
B.R.E.M.A. figure is 50 kc/s maximum.

Conventional British multi-channel tuners use very
tiny coils for the circuits; some, in fact, are just straps
across adjacent switch contacts. Their Q is, there-
fore, poor and so is the L./C ratio, the C being mainly
valve capacitance and strays. As a result the fre-
quency stability is not very good.

Oscillator Drift Problem

One possible approach to the oscillator drift prob-
lem is excmplified in a Band III to Band I convertor
designed by the author. The oscillator uses a trough
tuned line, electron-coupled oscillator fashion. The
triode grid is tapped two-thirds of the way up the line
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New valves for Band Ill television tuners. On the left the
9U8 PCF82 triode-pentode frequency changer and on the
right the PCC84 7AN7 double-triode cascode r.f. amplifier.

ANODE STRUCTURE

e GRID HELIX
P T SUPPORTS

FLAT PLATE .
GRID CONNECTORS e g

Fig. 2. Electrode structure of the 6AM4 triode, intended for
earthed-grid operation up to 1000 Mcs. The grid is
connected to five base pins (one not shown) through two
flat metal sheets, which not only provide a low-inductance
path to earth but shield the cathode and heater connectors
from the anode. Flat strip is also used for the anode and
cathode conr.ectors.

and the cathode one-third of the way up, the heater
lead being taken back inside the line. The two
tuning capacitors, onc variable (bandsprcad) and one
fixed (bandsect), are across the hot end of the line and
the mixer is coupled to the oscillator cathode. Such
a tuned circuit has a drift of 20kc/s from cold and a
drift of 100c¢/s per volt for h.t. variations. Lines of
this type need not be of any particular shape or
size and can be bent, and if they arc not required to
be continuously tuned the capacitors can be switched
in discrete steps. The author has used this type of
tuned circuit for years in a recciver covering both the
2-metre amateur band and the 90-Mc/s f.m. band,
and in fact it is not difficult to arrange this form of
circuit to cover a frequency range of 3 to 1.

Valves for Bands IV and V require higher slopes
and lower noise factors than for Band III. This
can only be achieved by closer clectrode spacings and
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multiple connections to the essential electrodes. An
example of such a valve is the 6AM4 which is an
earthed-grid r.f. amplifier or mixer for use. up to
1,000 Mc/s. Since the common electrode is the grid
this uses five separate grid connections. In order
to reduce the lead inductance the structure is mounted
horizontally right down on the glass base (see Fig. 2).
The slope of the valve is 9.8 mA/V.

Table I gives some idea of the increased difficulties
of manufacture resulting from attempting to obtain
similar performance at higher and higher frequencies.
A quite modern type, the 12AT7, is given for com-
parison purposes. The 6AM4 has a grid-cathode
clearance of only one-thousandth of an inch and the
grid is wound with 1}-thou’ wire with a gap of two
thous between turns. The reduction of grid-cathode
spacing is necessary in order to maintain the required
value of mutual conductance, and the grid-anode
spacing has to be similarly reduced to keep the ampli-
fication factor in proportion. More turns per inch
and thinner wire on the grid helix are an outcome of
the generally smaller electrode structure. The valve
will give a noise factor of about 6 db as an r.f. ampli-
fier in Band IV and about 9db as a mixer, and Fig. 3
at the bottom of the page shows a circuit including
both these applications.

The corresponding oscillator valve is the 6AF4,
which has a slope of 6.6 mA/V. It has two grid con-
nections and three anode connections, as it is normally
used with the cathode choked and the grid or anode
earthed. More expensive valves, because of their
construction, are the disc-seal types also known as
lighthouse, planar, pencil or rocket valves. The grid,
anode and, in the case of tetrodes, screen grid are
brought out to discs or rings which can be clamped
into the circuit and thereby provide a continuous and
therefore infinite number of connections. These give
even better performances than normal valves but in
their present form are unlikely to be used in Bands IV
and V for domestic television.

Crystal Mixture

A type of mixer commonly used for these bands is
the crystal mixer, the most popular being the silicon
type although germanium ones are also available.
These mixers are somewhat critical of heterodyne
voltage and give a conversion loss of about 6db. A
convertor can be made for Band IV with a noise factor
of about 7 db if considerable care is taken. This figure
can only be achieved if the first stage of the i.f.
amplifier has very low noise, and this is usually
obtained by using a cascode or neutralized triode for
the first i.f. stage. It is also essential that the hetero-
dyne voltage is free from noise and spurious frequen-

fig. 3. The 6AM4 triode
used as an r.f. amplifier
and as a m'xer in a
Band IV receiving circuit
(70 cm).  The oscillator
(not shown) is coupled
inductively to the silver-
strip line.

1,000 pF

4:5pF

cies. Since the noise output from the crystal is
proportional to the crystal current generated by the
applied heterodyne voltage, the presence of anything
other than the frequency required (+ a few cycles
ideally) merely increases the noise without improving
the signal. This is one effect responsible for poor
noise figures in crystal mixers, particularly when the
oscillator is operating at harmonic frequency or is
generated by a lower frequency crystal, but it can be
reduced by the insertion of a sharp filter or high-Q
break between the héterodyne source and the mixer.

On all high frequency bands care must be exercised
in the coupling between stages, particularly that
between the aerial feeders and the first stage, and it
should be remembered that the coupling that gives the
maximum gain rarely gives the best signal-to-noise
ratio. The lowest noise is usually obtained when the
coupling is tighter than that required for normal gain.

Mention was made earlier of the importance of a
low-noise r.f. stage to reduce the effect of mixer noise,
and here it is worth noting the effect on noise factor
of adding r.f. stages in front of a receiver in Band IV.
With a noise factor about 6db in the receiver, the
addition of a disc-seal pre-amplifier of 20db gain
reduces this to 3db while a further pre-amplifier
brings it down to 2db.

This article is based on a lecture recently given by
the author to the Television Society.

TABLE L—CRITICAL DIMENSIONS IN UH.F. AND
V.H.F. TRIODES
| grid- grid- grid | grid wire
cathode anode turns size
l Valve Type clearance | clearance | per in.
12AT7 | 0.003in 0.015in | 156 |0.002in
(double triode)
PCC84/7AN7 0.00275in 0.013in 147 | 0.0015in
(double triode)
6BQ7A 0.002in 0.017in 200 | 0.00lin
(double triode)
6AM4 0.001in 0.008in 295 | 0.00125in
l (single triode)
+HT,
250V
18kl
'|| '
)
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Piezoelectric Crystals

Survey of Physical Properties and Their Practical Exploitation

el

By

BEFORE 1939 only two types of piczoclectric
material were generally available; these were quartz
and Rochelle sait. Quartz plates were used princip-
ally as resonators and oscillators, and Rochelle salt was
the activating unit in crystal gramophone pickups.
Since the end of the war an increasing number of
piezoelectric materials have been made available,
usually accompanied by cryptic initials which often
mean less than nothing to the practising radio
engineer unacquainted with chemical jargon; and he
should not be blamed for misconceptions, especially
when the various claims for different types of crystals
appear to be mutually contradictory. Most of these
new crystals have been developed with specific en-
gincering applications in view and can be divided into
two major classes: (a) as resonators, (b) as electro-
mechanical transducers.

The underlying physical principle of these two types
of crystal is identical, and the differences are of degree
and application rather than fundamental. It is the
purpose of this article to try to sort the sheep
from the goats and at the same time establish some
form of pedigree of the crystals used as electro-
mechanical transducers, in particular those which are
used in the manufacture of gramophone pickups.

Crystal Materials.—Quartz
1,000

. x
KELLY

as resonators in crystal filters for carrier telephone
systems. Their stability is sufficient for this applica-
tion, and it is possible that they may replace quarts.

Lithium sulphate (L.IH1.) is used principally as a
volume expander in high-frequency (ultrasonic) appli-
cations, but is largely being supplanted by ammonium
dihydrogen phosphate (A.D.P.). Apart from A.D.P,,
none of the foregoing crystals finds any commercial use
as transducers in gramophone pickups or microphones.

There are, therefore, only three gencral types of
crystal available for use in commercial transducers.
These are: —

(a) Sodium potassium tartrate (Rochelle salt),

(b) Ammonium dihvdrogen phosphate (A.D.P.),

(¢) Polycrystalline barium titanate (Ceramics).

There is a fundamental ditference between the first
two crystals and the third in that the former are single
crystals grown from a solution, whercas the latter is
an aggregate of micro-crystals sintered to shape. By
virtue of the asymmetry of the basic crystal structure
a voltage will be generated across two clectrodes of a
correctly oriented slab when a force is applied to it
(usually but not always perpendicular to the faces
which are furnished with electrodes). In the case of
barium titanate ceramics in which the crystals are
completely randomly ori-
ented, the charges on the

is still the major source of s s - ——

plates for precise control of 800 1 ¥ 1 ‘.i Tt F T individual  micro - crystals
frequency. It is interesting S0 [ ) ) T 71T will cancel. By subjecting
to note that bimorpht 400 [ [_f ] 1 | the fired and “electroded ”
construction, at present | | slab to a high potential
extensively used on clectro- gradient the domains of

mechanical crystal devices,
was first introduced by the
Curie  brothers in their

favourably oriented micro-
crystals grow at the expense
of the others, and ulti-

classic investigation of the
piczoelectricity of quartz
about 1880."

Tourmaline is at present
of little more than academic
interest, although it has
been used as a sub-standard
for pressurc calibration of

1 mately approximately 7 to
10 per cent of the domains
are aligned in the correct

direction.
A.D.P.—Ammonium di-
hydrogen phosphate was

developed at the beginning
of the war to mecet the need

MAXIMUM LOW FREQUENCY CUT-OFF (cfs)

microphones.

Ethylene diaminc tartrate
(E.D.T.) and dipotassium
tartrate (D.K.T.) arc used

* Cosmocord. Lid.

+ A bimorph is essentially a
mechanical transformer, consisting of
wo  slabs  of crystal material
cemented together, with electrodes

for high-power under-water
transducers. It has a higher
voltage sensitivity (“g” co-
efficient, discussed later)
than Rochelle salt, but a
very low dielectric constant,
with the result that most
A.D.P. crystal units are de-

connected so that one element ex-
pands (for a bender type  of
crystal) or shears (for a torsional
type) in one direction, while the
other clement contracts or shears in

TEMPERATURE N DEGREES CENTIGRADE

signed to work into a
5-M{! load. This high
value of load resistance can

30 40 5C 60

the opposite direction.  The ampli- Fig. I. Variation in low-frequency cut-off due to be reduced to a v_aluc} of
LT G e fength and (L/T2 change of conductance with temperature in I Mt and still maintain a
thickness of the bimorph. three grades of ammonium dihydrogen phosphate. satisfactory  low-frequency
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Fig. 2. Change of capacitance in Rochelie salt element with
temperature.  (a) X-cut plate, no restraint ; (b) torque
bimorph, no restraint ; (c) bimorph mounted in pickup ;
(d) bimorph set in casting resin.

response by shunting the pickup with a condenser of
about four times the crystal capacitance; but the
voltage sensitivity of the pickup will also be reduced
by the same factor (x4). The capacitance is quite
stable with temperature and pickups have successfully
withstond the test of immersion in boiling water for
half an hour with no apparent deterioration in
performance.

There is, however, a snag! At frequencies below
resonance, the crystal transducer behaves as a genera-
tor in series with a capacitance .terminated with a
resistance. In the case of Rochelle salt and barium
titanate the conductance, G, is sufficiently small for
it to be neglected, but in the case of A.D.P. the value
is relatively high and variable, being a function of the
purity of the crystal and the temperature. It is usual to
express this conductance in terms of the low-frequency
cut-off rather than an absolute value, and the cut-off
frequency is that at which G=«C. This is the
familiar —3 db point on RC-coupled amplifiers.

The graph, Fig. 1, shows the variation of low-fre-
quency cut-off (—3 db point) with temperature for
three different grades of A.D.P. These curves are
taken under open circuit conditions and because of
this disability and the low dielectric constant, A.D.P.
is not often used as a transducer in pickups.

Rochelle Salt.—This compound has the highest
electro-mechanical coupling coefficient of any com-
mercially available piezoelectric material. It has a
reasonably high dielectric constant, a low density and
a fairly low Young’s modulus, all of which combine,
as we shall sce later, to make a highly efficient wide-
frequency-range bimorph. The capacitance versus tem-
perature anomaly which occurs at the Curie point of
23.8 deg C can be a nuisance for some applications,
but is not very important for gramophone pickups.
Fig. 2 shows the variation of capacitance with tem-
perature for Rochelle salt under four conditions; curve
(a) is for a single shear plate, as cut from the virgin
crystal, with no restraint, (b) is for a torsional type
bimorph, again with no restraint, and curve (¢) is the
same crystal fitted into a gramophone pickup with cor-
rectly applied viscous damping and restraining mem-
bers, and curve (d) is with the crystal firmly clamped. In
the latter case the crystal was cast in a block of cold-set-
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Fig. 3. Variation with temperature of effective mass (M),

compliance (Cm) and the equivalent mechanical-electrical
transformation ratio (N) in a free bimorph of Rochelle salt.

ling Araldite “ D ” of approximately 1 inch cube. The
above graph shows that the effect of the capacitance
anomaly is strictly a function of the conditions under
which the crystal is used.

Fig. 3 shows the variation of the other constants
with temperature; M is the cffective mass, C,, com-
pliance, and N the transducer ratio, all referred to 30
deg C. Except at very low frequencies the load
impedance is considerably greater than the crystal
impedance. The average value of the crystal used in
present-day gramophone pickups is 1,500 pF at 80
deg F (27.5 deg C) and this corresponds to a capacitive
reactance of about 1 MQ at 100 c¢/s. The crystal
capacitance will be greater than nominal between
55 deg F (14 deg C) and 80 deg F, and the variation
of low-frequency performance will be within 3 db over
this temperature range.

Humidity does not present any serious problem with
present-day commercially available pickups, although
a limiting temperature of 45 deg C is imposed from
practical considerations. At a temperature greater
than 55 deg C the Rochelle salt will disintegrate in
its own water of crystallization. The life of a crystal
at 45 deg C can be considered infinite. At 55 deg C
it is of the order of 18 months, at 60 deg C it is about
14 days and at 65 deg C it is about 30 minutes. The
above figures were taken with normal production crys-
tals fitted into hermetically sealed production type
pickups. The ultimate life of a Rochelle salt pickup
under normal used conditions is determined by the
care and control exercised in the initial fabrication of
the crystal to the point when it is hermetically sealed.
If the crystal is not hermetically sealed, the life is
only a few hours under humidity conditions of 95 to
99 per cent relative humidity and if the crystal con-
tains any excess moisture at the time of sealing, its
life will be reduced. Normally, in the crystal fabri-
cation shops, temperature and humidity are controlled
at 21+1 deg C, 45 +2 per cent r.h. Under these con-
ditions plain unprotected crystals can be stored in-
definitely. Fig. 4 shows the relation between temper-
ature and humidity for onset of dehydration, and
beginning of solution, these being determined by (1)
the point at which dehydration can be observed after
168 hours subjected to the conditions shown in the
graph, and (2) in which the insulation resistance drops
below 10,000 MQ under the conditions specified.
These curves are for unprotected, uncoated crystals.

Barium Titanate.—All the foregoing crystals (in-
cluding quartz) can be grown from solution under
carefully controlled conditions at temperatures be-
tween 25 deg C and 400 deg C, according to the type
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of crystal.’ The melting point of barium titanate is of
the order of 1,500 deg C, and to the present date it
has not been possible to grow purc barium titanate
monocrystals larger than | or 2 mm side in commer-
cial quantities. Barium titanate clements are, there-
fore, produced by a sintering process in which the
carefully prepared primary materials (usually barium
carbonate and titanium dioxide), together with various
admixtures, are cither slip-cast as in traditional pottery
manufacture or mixed with a binder such as Bentonite
and pressed to form on a tableting machine. The
“green” slab is then fired in a sintering furnace at a
controlled temperature which results in the material
becoming a homogencous solid mass. The consistency
of the barium titanate at the sintering temperaturc
is little stiffer than jam, and unless care is taken con-
siderable distortion usually takes place especially if
clements are of large area, unsupported, or of thin
cross-section: the shrinkage is large and where precise
dimensions of the finished product are required the
fired slabs must be ground to size. (Part of the secret
of successful manufacture of barium titanate is in
obtaining the correct temperature for the correct
length of time, the rest being careful chemical control,
applied force and classic learning.) The resultant
slab is an aggregate of micro-crystals of barium tita-
nate randomly oriented. Whilst each individual crys-
tal is piezoelectric thev mutually cancel and the
matcrial behaves as a diclectric of high permittivity,
but if the plate is subjected to a high unidirectional
potential gradient for a period and this potential is
then removed, the material will appear to be piezo-
clectric, and the magnitude of this phenomenon will
be a function of the polarizing potential gradient and
time.

Fig. 5 shows the variation of coupling cocflicient
versus polarizing potential gradient for pure barium
titanate when applied for about 1 hour at room tem-
perature, the polarizing voltage may be reduced to
about half of this value if applied at just above the
Curie temperature (about 120 deg C) and allowed to cool
to lower than 50 deg C with the potential still applied:
but it is usual to apply the maximum ficld consistent
with the clements not breaking down during the
polarizing process.

Above the Curie temperature (120 deg C) the crystal
has a cubic form, the eight corners of the cube being
barium atoms (each barium atom is shared between
eight adjacent cells). One oxygen atom occupies the
centre of each of the six sides, and since each is
shared with the adjacent cell there are three oxygen
atoms. The titanium atom is in the centre of the cell
and is relatively free to move within it. It will nor-
mally be in a “ potential well ” adjacent to onc or other
of the oxygen atoms, but if the thermal energy is suffi-
cient it may jump from the necutral position of one
oxygen atom to any of the other five in a completely
random manner. At temperatures below 120 deg C,
the titanium atom will move permancntly towards one
of the oxygen atoms, the cell will assume tetragonal
form (actually the length will increase by about 1 per
cent in the direction of the titanium atom movement).
If the titanium atoms in sufficient adjacent cells are
locked in the same direction a domain will be formed
and will be ferro-electric. The crystals (and there-
fore the domains) are randomly oriented in the sin-
tered aggregate and no residual polarization will occur,
application of a unidirectional bias will result in more
and more domains aligning themselves in the direction
of the electrical field as it is increased. At maximum
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field strength (just below the breakdown point) about
10 per cent of the domains are aligned in the direction
of the ficld, and the plate has expanded by about 6
parts in 10,000 in that direction. On removal of the
polarizing field it will be found that the majority of
the domains remain aligred in the preferred direction.

Application of alternating potential to the plate will
cause it to alternatively e¢xpand and contract, the
absolute value of this mechanical variation being pro-
portional to the applied voltage. The mechanical
movement is probably caused by the growth and con-
traction in the prelerred direction of the aligned
domains at the expense of their neighbours, rather
than any reversal in the domains themselves. The
mechanical strain is quite considerable and can be well
in excess of the clastic strength of the material. It is
interesting to note that crystals firmly cemented (with
a thermo-setting resin) to a heavy metal support and
then polarized inevitably shatter when the polarizing
field exceeds about 20-25 volts per 0.001lin.

Various additions are made to the pure barium
titanium oxide to improve its propertics. The addition
of strontium will reduce the Curie point, whilst the
addition of lead will increase it. One particular arti-
fice is to add zirconium, which increases the low-
temperature transition point to a limit of approxim-
ately 45 deg C and which will give an enhanced “g”
coefficient. This can be very important to gramophone
pickup manufacturers, because it will result in a
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Fig. 4. Temperature and humidity in relation to the onset of
dehydration and solution in Rochelle salt.

ELECTRO-MECHANICAL COUPLING FACTOR { PER CENT)

VYOLTS PER D-DOIn

Fig. 5. Relation between potential gradient of polarization
and electro-mechanical coupling factor in barium titanate.
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sensitivity gain of approximately 3 db at temperatures
below 45 deg C, but if the crystal is subjected to tem-
peratures above this limit the coupling will revert to
the lower value.

As stated before, the asymmetry of barium titanate
disappears above the upper Curie point (about 120 deg
C) and if a pre-polarized barium titanate aggregate is
subjected to temperatures above about 80 deg C it will
tend to lose its polarization. It has been found that
minor quantities of impurities adversely affect the life
of barium titanate, in some cases reducing the
sensitivity by 50 per cent in a matter of weeks or
months; the effect is quite unpredictable and to
climinate it requires most careful chemical control.
The addition of lead or calcium has the effect of
“locking” the domains so that the stability of the
crystal is considerably improved. especially when used
as a driver, The manufacturers will usually guarantee
the sensitivity of the element to deteriorate by not
more than 10 per cent over a period of one year.

The maximum coupling coefficient figures for pure
barium titanate of 0.35 measured under laboratory
conditions are not realized in practice, a value of about
0.2 being usual. This is due to two causes: (a) an
admixture of lead or calcium, and (b) either by re-
versed polarizing or subjecting the crystal to elevated
temperature for a short while, in order to stabilize the
clement. Fig. 6 shows the temperature dependence of
barium ritanate. The anomaly at about +5 deg C
shows up as a hysteresis loop of the dielectric constant,
dissipation factor and voltage output (“ g ” coefficient).
It will be seen from the middle curve that if the unit
is polarized at a temperature lower than the discon-
tinuity (Y) and the temperature is increased, the “g”
cocfficient will decrease to some value, and then if the
temperature is reduced below the discontinuity point

the addition of zirconium will increase the temperature
of discontinuity to a maximum of approximately 45
deg C, whilst the addition of lead will reduce it to
about —20 deg C. Calcium will reduce the discon-
tinuity temperature to still lower values.

Unlike Rochelle salt and A.D.P., ceramic bimorphs
at present available are in bender form only. The
coupling coefficient (and hence the conversion effici-
ency) is much lower than Rochelle salt and A.D.P. but
barium titanate has the advantages of a higher work-
ing temperature than Rochelle salt, a high permittivity
(about five times that of Rochelle salt and 100 times
A.D.P.) resulting in a lower electrical impedance than
other crystals for a given size of plate, and a stable
capacitance temperature performance together with
improved humidity resistance characteristic. It is not
by itself completely proof against humidity, in that the
insulation resistance of the bimorph will be reduced
under conditions of high humidity due to absorption
of water vapour, although the crystal can easily be
dried out.

Crystal Coefficients.—Crystals are anisotropic, that
is the various electrical and mechanical propertics are
different in different directions of the crystal and are
not constant in all directions as are those of isotropic
materials. Of the 32 known crystal classes, 20 will
show piezoelectric effects (which are due to lack of
symmetry of the crystal), and depending on the crystal
asymmetry they may have from 3-21 elastic constants,
0-18 piezoelectric constants, and 1-6 dielectric con-
stants.' Crystallographers refer these constants to the
X, Y, and Z rectangular axes, and where crystals are
cut at oblique axes (for instance, zero temperature co-
efficient cuts of quartz, etc.) transformation equations
have been evolved by means of which the new con-
stants can be calculated in terms of the standard con-

the lower value of “g” will be obtained (Z). The stants.”
TABLE 1
Comparative Table of Electromechanical Materials
Strain outJ Dielectric | Field out | Elastic Coupling Specific | Frequency, Maximum
Crystal and Mode “Field in | Constant' | gyress in | Modulus | Cocfficient | Gravity Constant® | operating
d " 4 Y k=+dgY ' VY 4o temp. °C.

Rochelle salt (30°C.) 45
X-cut expander 165 200 0.093 31.0 0.69 1.77 2100
Y-cut expander 27 9.2 0.33 10.0 0.30 1.77 1180
D.P. | 120
Expander .. .. | 24 | 153 0.177 19.3 0.29 1.80 1630

Quartz | 550
Expander and thickness 23 4.5 0.058 80 0.10 2.65 2700

Lithium sulphate 75
Thickness . .. 16.0 | 10.3 0.175 | 46 0.36 2.06 2360

D.K.T. | _ | | 110
Expander .. 11.0 | 65 | 0.192 25 0.23 1.99 1770

E.D.T. 100
XY-cut expander 11.3 8.2 0.156 26 0.22 1.53 2050

. Tourmaline 1000

Thickness o 1.93 6.6 0.033 160 0.10 3.1 3600

Barium titanate 100
Thickness . 190 | 1700 0.0125 | 110 0.56 5.7 2200
Expander 78 1700 0.0052 110 0.22 5.7 2250
Multipliers— |

M.K.S. . 110-"mV V.m_ 10* Newton cs. m.
| Newton m?
c.gs... 10-teem, V V.cm. 10- 3| 10*° dyne ke s. cm
dyne cm? 10

' Relative to vacuum.

¢ The density » should be given in kg m® in the M.K.S. system and is obtained by multiplying the specific gravity by 1000.
The frequency constant is then obtained in ¢;s. m = k¢ s. mm.

Note: Expander units are used for making bimorphs.
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The varicus consiants have now been more or less
standardized and are shown on Table 1, which lists
the major piezoelectric crystals currently available for
commercial use. This table relates only to expander
modes, expansion and compression of crystal elements
taking place either parallel or at right angles to the
applied electric fields, and covers only the more useful
expander modes of these crystals.

The dielectric, piezoelectric and elastic constants
are interrelated and are given below; in order to pre-
vent misunderstanding of the terms “stress” and
“strain,” the following definiticn is used in this
article : —

When a solid body is in equilibrium under a given
system of externally impressed forces, its state of de-
formation is called a “strain,” while the forces, which
necessarily occur in equal and opposite pairs, give rise
to a “stress.”

“d” Coefficient, Column |.—This expresses the
strain obtained for an applied electric field strength and
practically is the ratio of expansion of the plate for the
voltage applied. The direction of the expansion (i.e., a
contraction is a negative expansion) is directly depen-
dent on the sign of the applied field. It is usually in a
direction perpendicular to the applied field although in
special cuts such as the “L > cut in Rochelle salt it can
be parallel to it. This condition holds whether the
applied voltage is direct or alternating. The instan-
taneous increase in length of the crystal will be directly
proportional to the instantaneous applied voltage. In
the case of ferro-electric crystals such as Rochelle salt
at temperatures between the Curie points of — 18 deg
C and 4 23.8 deg C, and barium titanate, it is not
strictly true because of the phenomenon of ferro-
electric hysteresis, but for a practical application,
especially at low field strengths, this can be neglected.

Permittivity (Dielectric Constant) «, Column 2 is
the dielectric constant referred to a vacuum, and is
independent of the intensity of the electric fields
normally encountered, except in the case of Rochelle
salt between the Curie points of — 18 deg C and +23.8
deg C where the material is ferro-electric and is volt-
age sensitive. The Rochelle salt values given are for
weak fields and are applicable where the crystal is used
as a voltage generator such as a gramophone pickup or
microphone.

“g” Coefficient, Column 3. This coefficient repre-
sents the open circuit voltage per unit applied force.
If a unit step function of force is applied the instan-
taneous voltage developed will be proportional to this
force, but this voltage will then decrease in an expo-
nential manner, with time, dependent on the leakage
resistance across the terminals and the capacity of the
crystal (sec Fig. 7). As a matter of interest, under
conditions of very low humidity and extreme care
being taken with the insulation and mounting of the
crystal, Rochelle salt bimorphs have still shown 60
per cent of their peak voltage several minutes after
the step function has been applied. When an alter-
nating force is applied, the instantancous open circuit
voltage is proportional to the instantancous applied
force. This is onc of the most important coefficients
in the design of transducers, because it specifies the
maximum available voltage under known working
conditions.

In the case of a gramophone pickup the maximum
available force is of the order of a 5x10* Newtons
and for a microphone is usually about 10-* Newtons
(a Newton is 10* dynes). This constant thus gives a
direct comparison of the voltage sensitivity of the

WIRELESS WORLD, JUNE 1954

2.500 }
2000

1,500
x

1000

n (PER CENT)

400

ot
9

8
7
Lis
sl

VOLT. mm
NEWTON

g

025

k 020

ol — 1 1 | I 8
S40 -20 O 20 40 60 80 0 120 140

TEMPERATURE N DEGREES CENTIGRADE
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Fig. 7. The voltcge de- |
veloped by a step function
of force will decay due to
the finite resistance of the
crystal.
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various materials, always assuming, of course, that the
plates of the various materials being compared are
identical in size.

Young's Modulus, Column 4. This is for the par-
ticular crystal cut stated. It is an important coefficient
because it will decide the low-frequency impedance of
the final crystal unit, in genecral a low value of Y is
preferred.

Coupling Coefficient k, Column 5. By dcfinition,
a transducer is a converter of one form of energy to
another and in the case of crystals the two forms of
encrgy are electrical and mechanical. The electrical
constants of the crystal will therefore be a function of
the mechanical loading applied to it and vice versa.
For example, if the crystal is firmly clamped so that it
cannot possibly move and the dielectric constant of
the crystal is mecasured, one obtains the minimum
electrical capacitance of the crystal. If the tightness
of the clamp is reduced some additional energy will be
stored in mechanical form and the measured dielectric
constant will have increased. Ultimately, where the
crystal is completely free to move, the maximum
quantity of mechanical energy will be stored and this
is commonly called the free dielectric constant. The
ratio of the clamped and free dielectric constants is
determined by the coupling coefficient k; it is defined
as the square root of the ratio of total energy stored in
mechanical form to the total electrical energy absorbed
by the crystal. The following equation gives the rela-
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tig. 8. Derivation of coupling coefficient from the relation-
ship of the resonant frequencies of the freely suspended
crystal.

tions where the values d, x and Y are as defined
above : —

d

x
k=/m‘

An alternative way of obtaining the coupling coefficient
is:—

k= \VdgY
The simplest method of measuring this parameter is
by measuring the resonant and anti-resonant fre-
quencies of the crystal; and the relation between the

coupling coefficient and these frequencies with an
accuracy sufficient for practical purposes is: —

_ AF
k= I.SSA/F“

where F is the resonant frequency and AF is the
difference between the resonant and anti-resonant

SMALL-CRAFT RADIO

The converted 60-ft lifeboat
« Aries,’" which, with a crew of
four, is making a double cross-
ing of the Atlantic, has been
fitted with Admiralty - type
communication equipment.
Sub. Lt. E. Skelton, R.N.V.W.R.
(G3J0Q), is shown in this
Wireless World photograph
at the controls of the 15-W m.f.
(330-550 kc/s) section of the
Type 619 transmitter. The 40-
watt h.f. section (1.5-16 Mc,s)
is on the right and in the centre
is the receiver, Type CAT,which
covers 60 kc/s to 32 Mc/s in
eight steps. The power pack
is under the desk. The instal-
lation was carried out by Rees
Mace who also fitted a Pye
PTCII7 a.m. radio-telephone
transmitter-receiver operating
on 121.5 Mcjs in the wheel-
house for communication with
aircraft.
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frequencies. The graph of Fig. 8 plots this equation.
Several precautions must be taken during the measure-
ments. The crystal must be freely suspended, pre-
ferably at its nodal point and the source impedance
of the electrical generator must be extremely high and
preferably resistive in order that electrical loading
effects be reduced to negligible proportions.

When comparing the “goodness” of two different
crystal materials, this coefficient is usually the first to
be considered. In the «case of barium titanate,
the final efficiency of the product is controlled to a
large extent by the manufacturing processes rather
than an inherent quality of the crystal, as in classic
crystals such as Rochelle salt or quartz, and the
coupling coefficient is the parameter often used for
quality control of the various production processes.

Columns 6 and 7 show the density and the fre-
quency constants, whilst Column 8 is the maximum
operating temperature. The frequency constant re-
lates the resonant frequency and length of the freely
suspended crystal when in longitudinal vibration.

As before stated, the table relates to single plate
units, but for pickup engineering applications the
mechanical impedence of these plates is too great; the
bimorph construction is usually used in order to
achieve reasonably low working mechanical impe-
dances.

(To be concluded)
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LETTERS TO

THE EDITOR

The Editor does not necessarily endorse the epinions expressed by his correspandents

Relaxation Oscillators

IT is pointed out to me by W. T. Cocking that I
was in error in saying that a certain dynatron charac-
teristic had d.c. necgative resistance.* He reminds me
that d.c. resistance can only be negative when the ratio
of applied direct voltage to direct current is negative, as
it can be in those dynatrons whose anode current is
negative over a certain range of anode voltage (but not
in the example 1 showed). Over this range of ncgative
current, the a.c. resistance is first negative and then
positive, and if the valve is operated in the positive-a.c.
negative-d.c. region it delivers d.c. power to the load and
anode-voltage source.

I entirely agree that this is the only strictly correct
interpretation of “ d.c. ncgative resistance,” and it seems
that I myself was caught in one¢ of the meshes of the
trap I have so often warned others about—the anomalous
terms with which our craft is littered. As a sop to
common usage (or perhaps through shcer forgetfulness!)
I wrote “d.c.” when I ought to have stuck to my
principles and made it *zf.” Appeasement is a rotten
policy!

The distinction I was trying to show between the
dynatron and most other negative-resistance devices
(transitron, back-coupled valves, etc.) is analogous to that
between “d.c. amplifiers” and *a.c. amplifiers.” *“A.c.
amplifiers ” have reactive couplings which prevent them
from holding indefinitely a changed steady output current
or voltage caused by a similar but smaller change at the
input.  Transitrons and back-coupled valves likewise
have reactive couplings that prevent a positive increase
in steady potential from causing a steady negative in-
crease in current. The negative resistance of a dynatron,
on the other hand, is analogous to the amplification of
a “d.c. amplifier.” In the same way that my expression
“d.c. negative resistance ” was wrong, so is everybody’s
*“d.c. amplifier.” Apart from the fact that most so-called
d.c. amplifiers arc not curremt amplifiers at all, the ratio
of steady output current (or voltage) to input is, in
general, not cqual to the amplification.

Even if no onc was actually misled by my common
but wrong use of “d..,” I ought to have called the
peculiar  dynatron characteristic  “zf. a.c. negative
resistance —to signify a.c. negative resistance at fre-
quency indefinitely close to zero. I hope that would
satisfy even the rigorous mathematicians!

E. F. Good raises an objection to the last paragraph
of the same article, in which I included sinusoidal RC
oscillators in the relaxation category. While sharing with
him and apparently other readers a feeling that this is
not quite right, I am unrcpentant. First, because in
this matter I was following B. van der Pol, whom one
would hesitate to contradict on the subject of relaxation
oscillators: and, secondly, because if one denies that RC
sinusoidal oscillators are relaxation oscillators one is faced
with the awkward obligation of specifying precisely when
they turn into relaxation oscillators as the negative feed-
back is progressively increased.

“CATHODE RAY.”

* ““Relaxation Oscillators,” Wireless World. April, 1854, p. 185,

Marine V.I.F. Telephony

WITH reference to your Editorial in the February issue of
Wireless World, may 1 call your attention to a letter
written by me to the Editor of Wireless Engineer and
published in October, 1940, on the use of double modu-
lation on v.h.f. transmissions?

I suggest that it should be fairly simple to provide for

WIRELESS WORLD, JUNE 1954

marine v.h.f. transmitters to be modulated cither in the
f.m. or a.m. mode as rcquired, and many rececivers arc
now available which can be switched to receive either
f.m. or am. as required.

It is interesting to note that this double-modulation
method of providing stercophonic or binaural broadcast-
ing is now being used in the U.S.A., as reported in
Electronics, February, 1954, issue.

I am rather surprised that the B.B.C. has not made
use of this method to permit cither binaural transmission
from the Wrotham station or to enable receivers capable
of receiving on a.m. only to sample the advantage of
v.h.f. broadcasting.

Port Moresby, Papua. W. C. GEE.

Williamson Tone Compensating Unit

JOHN ]. CLARK suggests (April issue, p. 177) that
the slope can be varied by adjusting the loop gain, but
as C. Robinson points out (May issuc, p. 224), the sug-
gested modification will affect the overall gain of the

JL
Rl

I -
L J

amplifier. One way to overcome this defect is to take
the output from the potentiometer tap, so that the pro-
portion of the output fed back to the input remains
constant, whilst the gain within the loop varies, This
gives a constant overall gamn for most settings of the
potentiometer, but varies the rate at which the gain falls
off near the * cut-off point.”

Whitton, Middx. G. A. ASKEW

Undecoupled?

WHY should L. Bainbridge-Bell (May issue) pick on
“decoupling to” for his criticism? There are hundreds
of other cqually offensive (1o the grammarian) terms
in the clectronics world, let alone in others. He also
infers that * decoupling to cathode” is somehow worse
(grammatically) than * decoupling to earth.” Indeced,
if we have an h.t. supply of zero a.c. impedance, we
could profitably decouple a screen-grid h.t. supply to h.t.!

The difference between * couple ™ and ** decouple ™ is
simply one of purpose. A coupling capacitor (sic; no
stcam engines in my equipment!) does not remiove a.c.
fluctuations from an anode, whercas a decoupling
capacitor would (since we always make our measure-
ments with respect to earth). Does Mr. Bainbridge-
Bell’s “grid leak ™ allow the inside of his valve to spill
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LETTERS TO THE EDITOR

all over the chassis? What memorandum about gramo-
phones does a “ gramophone record " contain? Would a
* four-stroke ” make a cat purr?

On another topic, with regard to *Cathode Ray's™
helpful suggestions concerning baby alarms; why trouble
the poor baby-sitter all the time. For most of the infant’s
neceds, a “tele-film,” shown on a screen near the cot, to
be triggered by the baby-cry-analyser, of the infant’s
mother making suitable goo-goo noises is all that is
needed. Only for very urgent needs would the baby-
sitter’s viewing be disturbed at all.

Cambridge. KEITH A. M. HARDISTY.

Plug-and-Socketry

MAY an overscas rcader express an unavoidably delayed
opinion on the article by C. Lister in your February
issue? Party No. 1 seems to have the better system
of names. The fact that the pins of some chassis
or panel mounting plugs are recessed out of harm’s way
does not turn such plugs into sockets. The pins of others
are not. recessed and the mating cord socket remains
wholly outside the panel when contact is made. Surely
Mr. Lister has forgotten that houschold necessity, the
“long cord,” which comes out when an appliance is to
be used at some distance from the nearest wall socket.
In this case Party No. 2 would have a plug fitting into a
plug. If Mr. Lister dislikes *“n-pin plug” he could
always say “ n-contact plug,” but one feels that objection
to the former on the grounds of redundancy is rather
like being horrified at every split infinitive.

Mr. Lister has my warm approval, however, in ventilat-
ing this matter. Though only an occasional buyer, I am
often irritated at the inadequate or misleading descrip-
tions of their wares given by some of your advertisers.
One employs the term *motor ™ in two senses, (a) motor
only, and (b) motor plus turntable, in the same advertise-
ment. Again, if a meter or fuse-holder is not panel
mounting, should it be allowed to hang freely from the
chassis at the ends of its leads? * Surface mounting” or
“flush mounting” gets rid of that uncertainty which is
the real gravamen of my reproach. There is no way of
knowing how many actual or potential customers in this
country are affected but, doubtless, few would notice the
redundancies were it not for the three weeks’ wait and
half-crown that it costs to find out by air mail what the
advertiser really means. Manufacturers’ catalogues are
not always helpful even when they arc available.

Dunedin, New Zealand. S. G. EMSLIE.

Television Convertors

THE Band III convertor described by G. H. Russell
in your May issue offers an attractive solution to the
conversion problem, but it seems doubtful if such a simple
device could give an adequate performance in most areas.
No amount of filtering in the convertor could cut out
direct pick-up of a strong Band I signal by a sensitive
receiver tuned to it, unless the receiver were very well
screened. Few commercial scts are, and patterns due
to beating between carriers would be inevitable.

Furthermore, with two local oscillators running, one
in the convertor and one in the set, an almost infinite
number of beats can be found to exist between their
harmonics, sufficiently close to the carrier in Band III,
Band I or the i.f., to causc patterning.

Oscillator stability is a big problem in Band III fre-
quency changers, and if the two oscillator drift errors
add, which is not unlikely, very poor tuning stability
would result.

A far less hazardous conversion would be to change
the Band III signal straight down to the receciver if.
and to link-couple it into the first if. transformer of
the i.f. strip, switching from Band I to Band III simply
by switching the h.t. from one *front end ™ to the other.
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Some adjustment of the tuning of this transformer would
be necessary to restore the i.f. curve to its original shape,
but this should not prove ditficult.

Salford, Lancs. R. WARD.

Die Castings

I WAS very interested to read your account of the
B.S.I. Certification Scheme for zinc alloy die castings
which appeared in the April issue. This scheme should
encourage the wider use of high-quality die castings in
industries such as your own.

Your comparison between zinc alloy die castings and
cast iron may, however, give your readers a wrong im-
pression, since the tables published in BS1004 give figures
for the tensile strength of zinc alloy die cast test picces
ranging from 16 to 20 tons per squarc inch. These
figures compare more than favourably with the average
tensile strengths of ordinary iron castings, which range
from 10 to 12 tons per square inch.

The value of zinc alloy die castings lies not only in the
high strength of the material, but in the intricate shapes
which can be mass-produced with high dimensional
accuracy. The new Licence Scheme will no doubt en-
courage many manufacturers in the telecommunications
industry to make further use of certified zinc alloy die
castings. RONALD W. BAILEY,

Oxford. Zinc Alloy Die Casters Association.

« Cascode ™’

THE recently developed series-connected twin-triode
r.f. amplifier which, with the advent of Band III fre-
quencies has a particular application in television
receivers, is repeatedly referred to, in and out of the
literature, as a cascode circuit. This confuses with the
original cascode circuit by Wallman, which used parallel-
connected triodes to h.t.

The new circuit affords a distinct advantage to the
original by the ecxtended grid base obtained by series
connection, minimizing cross-modulation of the vision and
accompanying sound signals. Also the original cascode
employed a frequency-selective ncutralizing circuit,
whercas the grounded cathode triode of the series-
connected amplifier generally includes a neutralizing
capacitive bridge, with balance independent of frequency.

These differences would indicate the need for a more
positive identification of the new circuit. “ Extended Base
Cascode ” would identify one merit, but does not embrace
the second.

The American 6BQ7 when used similarly is identified
as a * Driven Grounded Grid R.F. Amplifier " which is to
be commended more than the loosely used cascode
identity.

Colwyn Bay. S. L. FIFE.

Transistor

THE ecxploitation of any new device is nowhere more
rapid than in the U.S.A,, and the transistor is no excep-
tion. According to the April, 1954 Electronics a tran-
sistor pre-amplifier is now embodied in a hand-type
moving-coil microphone, its use lifting the output to about
the level of that of a carbon type. It is said that the back-
ground noise is considerably reduced.

A carrier telephone system which employs some 300
transistors has been installed in a rural area. It covers 26
miles or so of country, includes three terminal units and,
several repeater amplifiers, and the use of transistors is
said to reduce the size of these equipments to 1/10th and
the power requirements to 1/20th of that of valve
equipment.

Applications
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New Licence Regulations

Amending Transmitting and Receiving Licences

UNDER the 1949 Wireless Telegraphy Act, and
its extensions covering the Channel Islands and the
Isle of Man, the Postmaster-General is empowered to
make such regulations as are necessary to licence
transmitting and receiving stations. No such regula-
tions regarding fees had been made until April 5th
when two Statutory Instruments* covering broadcast
receiving licences and sundry transmitting licences
were laid before Parliament. They are scheduled to
come into operation on June 1st. Co-incident with
the introduction of these new fces the P.M.G. has
revised some of the regulations covering the issue of
licences.

So far as broadcast receiving licences are concerned
the main changes arc in thc fecs payable. As has
alrecady been announced in Parliament, television
receiving licences are to cost £3 per annum. In the
past an hotel has been licensed as a single houschold,
irrespective of the number of rooms cquipped for
radio reception, but the new regulations provide for
licences for hotels at £1 (sound) and £3 (sound and
vision) for each room cquipped.

On the transmitting licence side there have becn
many changes. In general the technical requircments
arc more stringent except that for amateurs there has
been an casing of restrictions. There have been a
number of changes in the charges for transmitting
licences—both increases and decreases—which, inci-
dentally, are based on the estimated administrative
costs for the various classes of licence. It is the
intention of the P.M.G. to issuc the new licences on
the first renewal after the introduction of the new
regulations and charges on Junc Ist.

Mobile Radio

To ecnsure that these new Statutory Instruments
are fully discussed in the House of Commons, Capt.
L. P. S. Orr, M.P., who is chairman of the Mobilc
Radio Users’ Association, has announced that he is
putting down a Prayer for their annulment. The
question of the legality of the original charge for
mobile radio licences is, as already reported,t being
contested by one user who has served a writ on the
Post Office. It is also claimed that some of the regu-
lations laid down in the licences are contrary to the
provisions of the Wireless Telegraphy Act.

Now for the details of the new transmitting licences.
Brief descriptions are given in S.I. 1954/439 of seven-
teen diffcrent types of licence, but this is not a com-
plete list, for there are in addition a number of special
licences; in fact there arc some cases where there is
only onc licence in cxistence. In other cases, such
as that for the radio control of industrial equipment
and telemetering, new licence regulations are in course
of preparation.

On perusing the provisions of thc new “private

«S.1. 1954/438 “The Wircless Telegraphy (Broadcast Licence
Charges) Regulations” (4d) and S.I. 1954/439 * The Wircless
Telegraphy (General Licence Charges) Regulations ' (6d), H.M.S.0.

+ Wireless World, March, 1954, p. 124,
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mobile radio licence,” which will supersede the busi-
ness radio licence, the technical requirements appear
to be more stringent. On investigation, however, it
will be found that the technical limitations laid down,
which were not included in the old licence, are, in
fact, a reiteration of the P.M.G.’s specification issued
to manufacturers for the type-approval of their
equipment. The licence charges have been reduced
from £5 to £3 per transmitter and a composite
licence for all the stations in a network will be
issued. It is something of an anomaly that whereas
ambulance services come under the “ private mobile
radio” category and will pay the £3 fee, there is a
separate “police and fire service” licence for which
the fee is £2 p.a. for cach fixed station, irrespective
of the number of mobile transmitters used.

Amateur Sound and Vision

Instead of the previous arrangement whereby
charges for amatcur sound transmitting licences
varied according to the power of the station (10 W,
£1; 25W, 30s; over 25 W, £2 p.a.) the new regula-
tions provide for a uniform fece of £2 p.a. The initial
charge of 10s or £1 according to the radiated power
will no longer be made. Operators may not at
present use portable equipment or operate from an
alternative address without first applying to the Post
Office and the charges for “P” or “ A” operation
have been 10s each. Under the new regulations
operation from a temporary alternative address or
location is covered by the main licence. Provided the
periods of “ P or “ A” operation do not excced four
consecutive weeks the Post Office will not nced to
be notified.

A “sound mobile licence” which is supplementary
to the main amateur transmitting licence will in future
be available for £1 and this will permit the licensee
to operate in a vehicle or vesscl. Amateur equipment,
whether mobile or fixed, may not be used at sea
or within any estuary, dock or harbour.

The P.M.G. is introducing the award of a certificate
(Amateur Radio Certificate) which will be granted to
those who pass the City and Guilds Radio Amateur
Examination and a 12-w.p.m. morse test. Holders
will be permitted to operate a transmitter under the
supervision of a licensed operator without themselves
holding a licence.

A licence to opcratc an amateur telcvision station
will in future cost £2 instead of £3, and as at present,
it limits transmission to visual images. An operator
may send his call in morse but to radiate sound he
will also need an amateur sound licence.

A licence for the radio control of models is pro-
vided for in the new regulations. This costs £1 for
five years. The operator will not have to pass a test.

There will in future be a “training establishment
licence” (£2 for five years) which will permit the
establishment of a transmitting and receiving station
for “wireless tclegraphy ” which, within the meaning
of the Wireless Telegraphy Act, covers radar.
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The Diode Rectifier

Valve Voltmeters

in

By M. . SCROGGIE. BSe, M.LEE.

Limitations of Use Imposed by Specified Maximum Error

THE majority of valve voltmeters for alternating
voltages use a diode rectifier followed by what may
be called a current amplifier or direct-voltage valve
voltmeter. A previous article' reviewed the whole
design of this rectifier circuit, including methods for
dealing with its non-linearity, which of course is of
chief importance at low voltages. The present article
is confined to causes of error other than non-linearity,
and has especially in view (though not exclusively)
use at frequencies lower than r.f. At such frequencics
one rcasonably expects a fairly high standard of
accuracy to be attainable. On the other hand, the
sources of voltage being measured are unlikely to be
low-loss tuned circuits, and, as was emphasized
previously, when a non-resonant source is being
measured the error due to diode loading is appreciable
with much less source resistance than is often supposed,
especially when one is accustomed to using the
instrument across r.f. tuned circuits. For 1 per cent
error, say, a diode voltmeter with a load resistance of
1 MQ is actually worse than an ordinary 1,000-ohms-
per-volt meral-rectifier meter on a 50-V or higher
range!

With an ordinary voltmeter, the source-resistance
error can be calculated from the voltmeter resistance.
In one way of looking at the matter, this resistance
and the resistance of the source of voltage form a
potential divider as in Fig. 1, and the voltage actually
read (assuming the meter otherwise frec from error)

is R _ E instcad of E. An error of x per cent

Rm + Rs
is caused by R, when it is x per cent of R,, -~ R, or
(assuming x is reasonably small) very nearly x per cent
of R,,. If R, were 50,000 ¢, for example, and the
maximum source-resistance error tolerated were
1 per cent, the maximum source resistance that nced
not be corrected for would be just over 500 (.

An alternative viewpoint that shows the same result
is to suppose that the voltage to be measured is due to
a constant current I flowing through the source
resistance. It is therefore equal to IR,. When the
meter is connected, the resistance through which I
passes is R, and R, in parallel, i.e. R,,R/(R,, 4 R).
The ratio of voltage read to voltage before the meter

1

was connccted is therefore " as before.

i N

If one seeks to apply this calculation to a diode
voltmeter the question at once arises, where is R,;?
And if the voltage being measured is across a tuned
circuit there may also be doubt about R,. Onec thing
that must not be done is to work on the assumption
that R,, is the load resistance of the diode, i.c. the
resistance across which the rectified voltage is developed
—R in Fig. 2. In general one cannot regard the

' Wireless World, March 1952, pp. 89-94.
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rectifier as cquivalent to an ordinary resistance, for
during the greater part of each cycle of the inpur
voltage the diode is non-conducting so that the
rectifier as a whole is an open circuit and imposes
little or no load on the voltage source, while during
the remainder of the cycle it is conducting and passing
a relatively heavy current into the capacitor C. Not-
withstanding this, however, it is found that in the
special case of the source of voltage being a resonant
circuit the damping effect of connecting the rectifier
across it is equivalent to that of an ordinary resistance.
The reason is that the flywheel effect of the stored
energy in the resonant circuit maintains its pure
voltage waveform in spite of the great variability of the
load across it.

Effective Input Resistance

It is sometimes stated that the value of this equivalent
resistance, which we shall call R,—the effective input
resistance of the rectifier, or the resistance which, if
substituted for the rectifier, would draw from the
voltage source the same amount of energy during each
cycle—is half the diode load resistance (R). But it
is not always made clear at the same time that this is
not even approximately true if the input voltage is
small or the source-resistance error is large, and that
it applies only to the series-diode circuit, Fig. 2(a).
R; varics with input voltage, because at very small
inputs a diode is far from being a perfect rectifier.
Throughout this article, however, we shall assume
that the input is sufficient (say at least several volts)
for the performance of actual diodes to be not greatly
different from that of an ideal diode having infinite
resistance when the anode is negative with respect to
the cathode and ecither zero or a constant small resis-
tance when it is positive. If for the moment we also
assume that the Fig. 2(a) circuit is used, with no
source resistance, then V,, the rectified output across
R, is equal to the pcak value of the sinusoidal input
voltage. Since the forward resistance of the diode is
assumed zero and its backward resistance is infinite,
R is the only power-dissipating element in the circuit,
the power being V2. R. This must be equal to the
input power, which by definition of R; is E?_ /R,
Since the pcﬂk Vﬂlue, Euuu‘ = \/2 Er:us = Vr’ Ezrms =
V2,/2, so R; = R2. In practice this theoretical
value is a reasonably good approximation when the
input voltage is at least a few volts and there is no
series resistance other than a low-resistance diode—
in other words, conditions are such that V, is not
more than onc or two per cent less than E ..

In Fig. 2(a), R is shut off from E by the non-con-
ducting series diode for almost the whole of cvery
cycle, but in the shunt-diode circuit, Fig. 2(b), a.c. is
driven through R by E all the time (the impedance of
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Fig. 1. Diagram
representing a source
of voltage asan e.m.f.
E in series with in-
ternal resistance R,
being measured by a
voltmeter with resist-
ance R

me

C being assumed negligible), so R, in this case is
equivalent to R2 in parallel with R; i.e., R 3.

To prevent the alternating voltage across R in the
shunt circuit from being passed on, some kind of
simple filter is usually employed, perhaps the com-
monest being as in Fig. 2(c) or (d). If the impedances
of C, and C, are negligible in comparison with the
resistances, it can easily be found in the same way—
by reckoning the d.c. and a.c. resistances in parallel—

- R, R
that in Fig. 2(c) R; — : »and in Fig. 2(d) it is

R, - 3R,
R e e
R, + 3R, circuits it 1s assumed that there

is no current path between the output terminals
other than those shown. To make the output in
Fig. 2(d) equal to the r.m.s. value of sinusoidal E,
(R, + R,) must be about equal to /2 R;, in which
case R; = R,/3.83 = Ry/1.59 — (R, + R,),5.42. And
if in () Ry = Ry, R, = R; 4 Ry — (R, + R,) 2.
All these, of course, are subject to the assumptions
made; with large input voltages the actual R; tends
tewards these figures, bui around bottom-bend level
the whole matter becomes far more complicated.
In general, R, is greater (loss smaller) at small input
voltages in the series circuit (a), and less in the shunt
circuit, than large-voltage values. At high frequencies
the additional losses in the capacitances may be
serious and would have to be taken into account in
any accurate evaluation of

i

The importance of R, is
that when it comes across
a resonant circuit it
reduces that circuit’s
dynamic resistance (which
we shall call R,). The
voltage developed across
the circuit by a given
e.m.f. or current is pro-

or R, (R, R,) to one. In other words, the
calculation is exactly the same as for an ordinary
meter, Fig. 1, R; now taking the place of R,,, and R,
the place of R.. For example, if a series-diode volt-
meter with a load resistance R of 3M ¢} were used to
measure the voltage across a resonant circuit with a
dynamic resistance of 80k¢, R; would be 1,500k,
so the factor by which the voltage was reduced by
the meter would be approximately 1500 1580 - 0.95;
i.e., 5 per cent error.

The desirability of making R,; large is especially
great in the valve voltmeter used to indicate Q in the
usual type of Q meter measurement, for this damping
error directly atfects the readings and is not cancelled
out as in the reactance-variation method.

Peak Clipping

So much for measurements on resonant circuits.
From now on we shall assume that the source of
voltage can be represented, as in Fig. 1, by an e.m.f.
E in series with a resistance—the source resistance R
Such a source has no stored energy to mceet the
relatively heavy demand at the positive peak of each
cycle, when the diode is conducting ; consequently
the positive peaks—which are what the diode volt-
meter measurcs—are clipped short and the readings
are low. If R, and the forward resistance of the diode
(r,) were nil, C or C, in all the circuits in Fig. 2 would
charge up to the tull peak value, E,,,. To do this,
the portion of each cycle during which the diode
conducted would have to be infinitesimally small
and the current infinitely great, so even a very small
value of R, r, is sufficient to modify the situation
considerably. If we restrict the error due to it to,
say, 1 per cent, so that V, is only 1 per cent less than
E,..., the period of diode conduction cannot extend far
cach side of the positive peak; and since during this
brief period C has to take in enough charge to feed R
tor the whole cycle, the charging current is bound to
be relatively heavy. To restrict the voltage dropped
in R, by this heavy current to 1 per cent of E ., it is

[

L‘—f-———»b

portional to the dynamic
resistance.  So the ratio
of voltage with the rec-
tifier connected to the
voltage without the recti-
fierisR;R, (R, +R,)to0R,,

(b)

Fig. 2. The four types of diode 4
rectifier considered. (a) is the
series-diode type, (b) the
simple shunt-diode, and (c) and
(d) are shunt-diode circuits
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with two varieties of simple
filter for removing the a.v.
component from the outpul.
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obvious that R, must be very small compared with R,
which carries a far smaller current.

In the article previously referred to there was a
curve, due to D. A. Bell2, showing how the ¢ efficiency
of rectification,” V,/E,, .., varies with R¢/R. Although
one could see from this curve that an efficiency of
99 per cent (i.c., error 1 per cent) necessitated R, being
a very small fraction of R, the scale was such that it
was very difficult to see even roughly how small.
One object of the present article will be to remedy this
by showing the upper part of the curve on a larger
scale. Another object is to take account of the value
of C on the small errors. But the main object is to
extend the information, hitherto available only for the
series-diode circuit, to the shunt circuit and the
variants shown in Fig. 2. While a very large amount
of information has been published on the series
circuit, the shunt circuit seems to have been almost
ignored. Admittedly the series circuit performs
better in nearly every respect, but for use in measuring
instruments it is not generally so convenient as the
shunt circuit. Even data about Fig. 2(b) do not really
meet the need, because in order to keep the following
amplifier from being overloaded by a.c. the circuits
used in practice are more likely to be (c) or (d), and
what then is the load resistance?

(To be Concluded)

* Wireless Enginecr, Oct. 1941, pr. 395-404. Actually a similar
calculation had been presented, slightly ditferently, by F. M. Colebrook
=leven years earlier (Wireless Engineer, Nov. 1930, pp. 595-603).

Aerial scanner of R.C.A. lightweight search radar being
installed in plastic nose radome of Boeing 80-ton ** Strato-

freighter.”" Now a standard fitting in these aircraft, it can
be used to locate storm fronts, as a collision warning device
and as a navigational aid, by showing up prominent land
features. Two display indicators are fitted, one shared by
pilot and co-pilot and the other for the navigator, who also
controls the equipment’s various functions.
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News from the Clubs

Birmingham.—June meectings of the Slade Radio
Society include a talk on “Receiver Design” by G.
Nicholson (11th) and another on * Servicing Car Radio”
by W. E. Lewis (25th). The second of the season’s events
for the Harcourt Trophy will be a midnight d.f. test on
the 12th/13th. The society meets at the Church House,
High Street, Erdington, on alternate Fridays at 7.45.
Sec.: C. N. Smart, 110, Woolmore Road, Erdington,
Birmingham, 23.

Brighton and District Radio Club continues to meet
cach Tuesday at 7.30 at the Eagle Inn, Gloucester Road,
Brighton. The club transmitter (G3EVE) is on the air
on 80 and 160 metres (phone and c.w.) on some Tuesdays.
A quantity of components has been acquired and it is
proposed to start an ‘““assisted constructional scheme”
to help young members in building their equipment. Sec.:
T. J. Huggett, 15, Waverley Crescent, Brighton, Sussex.

Hastings.—The Hastings and District Amateur Radio
Club will again be exhibiting at the Hobbies and Crafts
Exhibition in the New Pavilion, Falaise Road, Hastings,
during the town’s Carnival Week (July 3rd-10th). The
club station, GGHH/A, will be manned during the exhibi-
tion from 10.00 to 22.00 each day except Sunday, July 4th,
and will operate in the 80-metre band. Amateurs are
invited to arrange schedules. Sec.: W. E. Thompson,
8, Coventry Road, St. Leonards-on-Sea, Sussex.

QRP.—The QRP Socicty is organizing a campaign to
encourage the use of low power by all stations participat-
ing in local nets. The society considers that there is no
justification for stations to use 150 watts when 5W will
adequately cover the neighbourhood. The society would
like to hear from clubs interested in QRP with a view to
organizing contests and trials. Sec.: J. Whitehead, 92,
Rydens Avenue, Walton-on-Thames, Surrey.

g . .
Commercial Literature

Measuring Instruments, including signal generators, valve-
voltmeters, Q-meters, frequency meters, bridges and micro-
wave test equipment, described in a 1954 catalogue of 200
pages, handsomely bound and illustrated, from Marconi Instru-
ments, Longacres, St. Albans, Herts. A functional diagram
accompanies the description of each instrument.

Power Resistors, wire-wound, with values from 10 to
30,000 () and power ratings from 10 to 40 watts. Leaflet from
R.M. Electric, Team Valley, Gateshead 11, Co. Durham.

Lead-through Capacitors, Hi-k miniature ceramic types, for
Band III and IV television tuners. Also Hi-k ceramic disc
capacitors for decoupling in television receivers. Two technical
bulletins from The Telegraph Condenser Company, North
Acton, London, W.3.

Slotted Angle Strips in steel for Meccano-type construction
of racks, frames, etc. Leafle's from Dexion, Triumph House,
189, Regent Street, London, W.1.

Voltage Stabilizer with output voltage continuously variable
between 200 and 240 volts and maintained to within 0.259%.
Input voltage variation possible is —1749% to +63%. Leaflet
from Servomex Controls, Crowborough Hill, Jarvis Brook,
Sussex.

Miniature Soldering Irons of the pencil type made by Oryx.
One model, for 6-volt operation, gives a high bit temperature
of almost 400°C; another, already supplied for 6-, 12- and
24-volt working, :5 now available for 50 volts. Leaflet from
Anglo-Netherland Technical Exchange, 3, Tower Hill, London,
E.C3.

Encapsulation of small units in suitable potting resins: a
service offered by Lion Switchgear and described in a leaflet
from their Works at Hanworth Trading Estate, Hampton Road,
Feltham, Middx.

Components and Accessories; an information folder for
insertion in their catalogue from Webb’s Radio, 14, Soho
Street, London, W.1.

High-Fidelity Audio Amplifier of 12 watts output, substan-
tially flat from 2c¢/s to 160 kc/s, with negative feedback of
26 db and distortion of less than 0.1%. Also a pre-amplifier
and remote control unit for use with it. Specifications on a
leaflet from Pye, St. Andrews Road, Cambridge.
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French Components Show, 1954

Preponderance of Electronic and Television Equipment

By L.

SINCE the world’s first components exhibition was
staged in Paris in 1934, the area covered by the
“Salon de la Piéce Détachée” has grown from 600
to 6,000 sq. metres. Like its British counterpart, the
R.E.C.M.F. show, the French Salon confines itself to
components, accessories and measuring instruments
produced by the home industry.

Tkree main tendencics were in evidence this year.
First and foremost, equipment for professional and
industrial use took pride of place. What was at onc
time essentially a radio show has become an exhibi-
tion of gencral electronics. No doubt the heavy
demands imposed on the French industry by the
armed Services are responsible for this tendency, and,
as a result, technical considerations are becoming of
grcater importance than purely commercial ones.
Now that supplies are plentiful, choice is determined
largely by quality, but of course price is important
in components for broadcast receivers, both sound
and vision. Lastly there is a trend, more and more
in ‘evidence, towards the production of many new
television components.

Sound Broadcast Equipment.—Since March 28th
the Paris f.m. station, which had previously been
conducting low-power experimental transmission, has
been regularly at work on 96.1 Mc/s with a power
output of 20kW. The coming of f.m. has been
responsible for some novelties amongst components.
Several coil manufacturers have produced special
assemblies for the 90-Mc/s frequency band, as well
as wide-band if. transformers and windings for
discriminator circuits.

* Editor, Toute la Radio.

 Rabbit’s-ear ”* dual loudspeaker with one operative and
one passive unit. (Elipson).

WIRELESS WORLD, JUNE 1954
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Device to enable a rotary switch to be push-button operated
(S.T.AR.E.).

Loudspeakers designed to handle a wide range of
audio frequencies were well in evidence. Besides the
usual electro-dynamic types several manufacturers
have introduced dual units with concentrically
mounted electro-static or piezo-electric units capable
of reproducing audio frequencies up to 15,000¢/s.
The coming of fm. was not the sole cause of the
development of such loudspeakers; they are required
also for the reproduction of high-quality microgroove
records. If the manufacturers of television reccivers
would only take the trouble to give proper attention
to the a.f. portions of their sets, viewers could take
full advantage of the wide-band sound transmissions
which accompany the pictures. Most French tele-
visors, alas, are provided with rather rudimentary a.f.
amplifiers and small loudspeakers and so are incap-
able of reproducing more than a narrow band of
audio frequencies.

Before we leave loudspeakers another interesting
novelty must be mentioned. This is an instrument
with a focusing baffle shaped like a rabbit’s ear. In
addition to a normal, encrgized reproducer there is a
sccond one, exactly similar but mounted horizontally.
The latter receives no audio input; actually, its speech
coil is short-circuited. The purpose of the “ parasitic ”
speaker is to absorb the resonance peaks of the other
to some extent. Since it is precisely similar to the
energized one, it has the same resonances and the
currents in its speech coil serve to damp the move-
ment of the cone.

Television Equipment.—The new television com-
ponents show, on the one hand, a tendency to simplify
manufacturing processes with a view to price reduc-
tions, and on the other a desire to enable the user
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to reccive several stations, possibly with different
standards of definition.

Printed-circuit technique has now for the first time
been used in the manufacture of television receivers.:
The French term circuits appliqués is perhaps more
accurate.  Two manufacturers showed assemblies
made by cementing a plate of copper, 0.03mm to
0.05 mm thick, to an insulating backing and removing
unwanted metal by chemical methods.

A complete TV receiver chassis constructed in this
way may contain no morc than a few dozen soldered
joints, as against the thousand or so called for by
ordinary wiring methods. Deflector coil assemblies
are also made by the applied circuit method. Much

Front and back views of printed circuit panel for a television
receiver. (Visseaux).
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- - v - - had

§ Dual moving-coil and piezo-electric loudspeaker.
(Musicalpha) and (left) Six-channel television
= tuner. (Vidéon).

use also is made of the new magnetic matcrials for

TV purposes.

Cathode-ray tubes shown had screen diameters
ranging from 36 to 66 cm, anything less than 36cm
being of no account. Tubes with 43-cm screens are
already in mass production and the large-scale manu-
facture of S54-cm tubes will soon be under way.
Wide-angled tubes with deflection up to 90 deg are
becoming common,

Two types of “rotactor” (rotarv switching coil
units) enabling reception to take place on any one
of several channels were exhibited. They are
equipped with readily interchangeable coils.

Several standards of definition have to be taken

Printed circuit amplifier
panel for a magnetic re-
corder. (Aréna).
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Servicing oscilloscope with 3-in. c.r. tube. (Centrad).

into account in France. In addition to the 819-line
transmissions on the official French standard, 441-line
transmissions will continue until 1958. Again there
are many viewers in the regions near the eastern
frontier who receive the German 625-line trans-
missions. One thus finds television measuring instru-
ments, pattern generators and the like, designed to
deal with this multiplicity of scanning systems.
Measuring Instruments.—Amongst these there is
a large variety of new instruments designed to meet
widely different needs. There are galvanometers so
completely water-tight that they can be used sub-
merged in several metres of water. More and more

instruments are seen with scales of up to 270
deg. With the higher and higher sensitivity
that is being achieved a microammeter with a
full-scale deflection for a current of 1 A comes
as no surprise.

One ingenious means of improving the oscil-
loscope must be mentioned. It consists of a
fluorescent scale engraved on a sheet of Perspex,
which is placed in front of the screen. The
screen is illuminated from the side and the
brilliance can be varied at will.

Electronic Equipment.—In France, as else-
where, the semiconductors are beginning to
figure prominently in the field of electronics,
germanium and silicon diodes being in common
use. Several firms showed transistors, though
these are not as yet generally available.

An ingenious device is a d.c. “transformer”
which enables direct voltages to be increased or
decreased at will. The appliance contains a 2-
position switch. In one position the switch connects
a bank of capacitors in series; in the other it connects
them in parallel. The capacitors may thus be charged
in parallel and discharged in series and the voltage in-
creased. It can be decrcased by charging in series
and discharging in parallel. The principle is an old
one; but this practical application is new and the
device is completely reliable.

To sum up, the Salon must have made a very satis-
factory impression on any technical visitor. Quality,
rcliability and ingeniousness were its outstanding
characteristics, all of which serve to exemplify the
liveness and virility of the industry.

RADIO

necessary cabling; the gear can be

HONG KONG HARBOUR
A V.H.F. radio-telephone system cables to the main telephone
has been installed at Hong Kong to exchange.
provide direct communication be- Ship stations operate from a

tween ships in the harbour and sub-
scribers on the Hong Kong telephone
exchange. In addition to providing
this facility the new system affords
direct communications  between
moored ships and greatly assists
loading and unloading operations.

The ship-to-shore radio link is
provided by a portable battery-
operated f.m. transmitter-receiver,
which is taken on board from the
pilot’s cutter as soon as the ship
enters the harbour and set up in
some suitable position.

To facilitate operation the network
is divided into several groups, each
group being allotted two wave-
lengths, one for transmit and one for
receive, and all groups work through
a permanent land station linked by

Oneofthe G.E.C.mobile radio-telephones
being taken aboard the pilot's cutter for
transference to a ship entering the har-
bour. On the extreme right is shown
a ground-plane aerial set up aboard ship
in Hong Kong harbour for ship-to-shore
communications.

WIRELESS WORLD, JUNE 1954

12-volt battery and the equipment
for each comprises a calling decoder,
portable aerial mast, transmitter,
receiver, desk controller and all
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set up on board and working in a
matter of minutes.

All the equipment was made by
the General Electric Company of
England and the service is operated
by Cable and Wireless.
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Cavity Resonators

Empty Boxes Instead of Coils and Capacitors

By “CATHODE RAY”

lN microwave equipment, the parts that correspond
to wiring at lower frequencies are commonly referred
to as “plumbing,” from the obvious resemblance of
waveguides and associated metalwork to the pipes with
which builders in this country decorate the outsides of
houses. The precision of manufacture and installation
has to be a good deal higher than in domestic plumb-
ing, however. After having been accustomed to
making electrical connections from A to B by means
of almost any old piece of wire, the constructor’s
graduation to microwaves comes rather painfully.
Whether the same can be said of the theory side is
perhaps a more open question. Anybody who has
been brought up to think exclusively in currents and
circuits probably finds it very difficult to imagine how
electricity can be sent along a pipe. If, however, he
had begun with microwaves, which would have meant
thinking in fields from the start, the idea of currents
travelling along wires might have appeared strange and
difficult. Supposing I had a very limited time in
which to do my best for someone who knew nothing
at all about electricity, I think I might choose wave-
guides rather than wires. Even though speaking tubes
are no longer standard equipment in the really modern
home or office, so that an actual demonstration might
be difficult to arrange, it is easy to imagine how they
work. And if one can visualize sound waves going
along pipes, why not electromagnetic waves? Com-
munication by wire is a much more surprising
phenomenon

Acoustic Resonant Cavities

It is the same with resonant cavities. We radio
people are so used to our tuned circuits being made
up of coils and capacitors that we are baffled when
asked to accept an empty copper box as a tuned cir-
cuit. But if we could start again with no electrical
knowledge at all, surely it would be the coil and
capacitor that would be baffling, rather than the
cavity? After all, everyone is accustomed to acousti-
cal resonant cavities. Even the washer-up can hardly
have failed to notice that while a bottle is being filled
with water the sound, produced by thke resonant cavity
formed by the unfilled portion of the bottle being
shock-excited by the impact of the water, rises in pitch
as the cavity becomes smaller. And I suppose we have
all played tunes by acoustically shock-exciting our
mouths—another form of resonant cavity—by tapping
our teeth with a pencil or blowing air between our lips
and simultaneously varying the size of the cavity. By
slightly modifying the blowing technique we can
obtain much clearer notes, caused by continuous oscil-
lation in the cavity, commonly referred to as whistling.
To whistle a low note we have to make the mouth
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cavity larger than for a high note. If anyone asks
about dental cavities, the answer is that in a well-kept
mouth they should always be small enough for their
resonant frequency to be above audibility.

Another example of acoustic resonant cavity, intro-
duced to most of us at an extremely tender age—prob-
ably on first visiting the seaside—is a shell held to the
ear, which, like an electrical tuned circuit, selectively
amplifies the frequencies to which it resonates, causing
otherwise barely audible sea noises to roar forth im-
pressively. And when listening to speech or music,
one can, by making a cavity with the hands close to the
ear, distort the sounds in just the same way as a too-
resonant audio amplifier or loudspeaker.

The classical example, which so far I have not been
privileged to witness, is the famous tenor lifting his
empty glass after dinner and shattering it with one
strong sustained note sung at its resonant frequency.
But in this country such behaviour, even by famous
tenors, is probably considered bad form, and one
would have to go abroad to stand any chance at all.
However, with so many less spectacular but perhaps
more instructive demonstrations right at hand, there
is really no need.

Now of course the fact that enclosed or nearly en-
closed spaces have acoustical resonance does not prove
that they also have electromagnetic resonance, nor
does it explain how such electromagnetic resonance (if
any) takes place. But we do know that there is a very
close analogy between the generation, transmission,
propagation and reception of sound waves, and of
electromagnetic waves, so at least our examples of
acoustic resonant cavities should lead us to expect
something corresponding in electromagnetics; and by
tracing the analogy between sound and electromagnetic
waves we ought to be able to get some idea of how
electromagnetic cavities resonate. To make this
approach it is necessary to have a fairly comprehensive
mathematical knowledge of sound waves, and their
differences as well as resemblances to electromagnetic
waves. Anybody who has such knowledge will prob-
ably be able to follow this line for himself without
the coubtful benefit of my assistance. The rest of us
will be content with the general picture.

Another approach is from what we know about
transmission lines, resonant stubs and waveguides.
Anyone who has grasped the theory of these three
items can go on to resonant cavities on the basis that
cavities are to waveguides as resonant stubs are to
transmission lines. One learns that long lines, made
up of uniformly distributed inductance and capaci-
tance, transmit electromagnetic waves, and that certain
comparatively short lengths, either short-circuited or
open-ended, resonate, and are¢ equivalent to tuned
circuits (but in general are much better, in terms of
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Q. Similarly, a pipe or waveguide, provided its
diameter is large enough in relation to the frequency,
transmits electromagnetic waves; and a certain length
of waveguide (such as a half wavelength) acts as a
high-Q resonator. A closed length of waveguide is
one possible form of cavity. And, just as waveguides
have different “modes” of wave transmission, so
cavity resonators have different modes of oscillation.
Cavities, then, are best considered as an extension of
the study of waveguides, especially as regards the
question of modes.

The shapes of cavities are by no means only the
same as commonly used types of waveguide. One
possible, and in fact highly efficient but not usually
convenient, shape is spherical. A very usual one, again
not related to waveguide shape, is the toroid or Ameri-
can doughnut; for example, in klystrons, where it is
termed the rhumbatron.

Still another approach, short-circuiting the study of
waveguides, is by way of ardinary inductance-capacit-
ance or L.C-tuned circuits. The rhumbatron just men-
tioned is sometimes introduced as a development of a
tuned circuit consisting of a single-turn coil and a
single pair of capacitor plates, as in Fig. 1(a). By
putting together a sufficient number of turns in parallel
around a circle, as at (b), one forms a rhumbatron.
Although this view may be better than nothing if a
knowledge of waveguides and wave propagation is
lacking, it doesn’t get us very far. And it may be
misleading in that the inductance and capacitance are
not really separate, even in this shape, and obviously
are not if the shape is a sphere, cube or cylinder. It
is therefore hopeless to try to analyse a resonant cavity,
as one can an ordinary tuned circuit, by measuring
L its inductance; C, its capacitance; and r, the resist-
ance which, if connected in series with L, would
account for all the losses (Fig. 2). On the other hand,
it is quite easy to find a cavity’s resonant frequency.
Actually, it has many resonant frequencies, but “ the ”
resonant frequency, if not more particularly specified,
is taken as the lowest. And it is fairly easy, by means
of the frequency-variation method, to measure the Q

(a)

Above : Fig. I. One way of
looking at the toroidal-shaped
resonant cavity (b) used in
klystrons is as an extension T
of a single-turn coil and a

single - pair - of-plates

capacitor (a). In fact

however the inductance and

capacitance are not com- L

pletely separate, even in this

shape.

L
L1
(¢]

Right : Fig. 2. However a

resonator is made up.itcan ¢

be represented by this

equivalent circuit. The values

L, C and r usually depend on

frequency and on what are

reckoned as the terminals of l
the resonator.
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of a cavity. The one remaining item needed to specify
its performance as a resonator is its impedance,
measured at resonance, when it is equivalent to a high
resistance—the “dynamic resistance.” This is more
difficult, but can be done if the points between which
the resistance is reckoned are indicated.

These three things, usually written as fo, Q and Ry
respectively, together with the terminal points of Ry,
are sufficient to specify any kind of tuned circuit,
whether its inductance and capacitance are distributed
or lumped. If lumped, then L, C and r can easily be
found from fo, Q and Rg, because

1
~ — when Q is not small
fo ey LC ( Q )
Q 2nf1_,
=
L
and R, Cr

If they are distributed, as in a stub or cavity resonator,
the values of L, C and r found from these equations
are the component values of the equivalent lumped
tuned circuit.

Why we use Cavities

Just in case anyone may not be quite clear why
people should bother with cavities instead of the good
old coil and capacitor (or, alternatively, bother with a
coil and capacitor when it seems that an empty screen-
ing can is sufficient) let us dispose of that point before
going any farther.

The advantage of the coil and capacitor is that
their construction enables a comparatively large
amount of inductance and capacitance to be got into a
small space. Thereby it is practicable to tune to Droit-
wich (200 kc/s) in even a “ladies’ handbag > portable
set. Theoretically it is possible to tune to Droitwich
with a resonant cavity, but its dimensions would have
to be of the order of half a mile, which would create
some practical difficulties, notably in the matter of
manual tuning control. Even at the London television
frequency (45 Mc/s) a cavity-tuned receiver would
resemble a battery of Lancashire boilers. The con-
ventional tuned circuit meanwhile is still entirely con-
venient at this frequency. But at the much-discussed
Band III frequencies (around 200 Mc/s) one is
beginning to feel a shortage of turns when trying to
arrange step-up or step-down ratios. And if we had to
go to Bands 1V or V, in the upper hundreds of mega-
cycles, this difficulty would become so acute that a
semi-distributed construction such as the “butter-
fly ” circuit would probably be adopted. An alter-
native is the stub or short resonant line, already men-
tioned, but this is not particularly compact by present-
day standards: at 600 Mc/s a quarter-wave stub is
124 cm long—say 5in. A cavity is still less convenient,
because it has to be wide and deep as well as long.
It comes into its own in the thousands of megacycles,
where lumped tuned circuits are right out of it, and
stubs in turn are beginning to be difficult because their
short-circuiting ends, which are supposed to be almost
negligibly small compared with the length, no longer
are.

The higher the frequency, the greater the tendency
to radiate. Although radiation from a coil can be pre-
vented from going far enough to cause trouble, by
shutting it up in a metal can, it is not thereby pre-
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vented from being a loss to the coil. Apart from the
difficulty of getting few enough turns at very high
frequencies, therefore, the coil is out of it because of
excessive radiation losses. For the same reason tuning
stubs always take the coaxial form, in which the outer
conductor completely screens the inner*; not the
parallel-wire type, which radiates. When the frequency
is so high that the length of a coaxial stub is so short
that its outer diameter cannot be incomparably smaller
still and at the same time give adequate clearance
between low-resistance conductors, then one might as
well drop the inner conductor and make it a cavity, for
the dimensions will not be unreasonably large.

And so we are left with an empty metal box. It acts
as its own screening can, so the radiation loss is prac-
tically nil. The only dielectric concerned is the air
inside, so the dielectric loss also is practically nil. (If
we were really fussy we could pump the air out; some-
times this has to be done anyway, if the resonator is
part of a valve.) The only conductor concerned is the
metal of the box, which is nearly always copper; and
since the currents flow only on the inner skint the inner
surface of high-class cavities is polished and silver-
plated. All these things having been properly attended
to, the losses are extremely small, and the Q values
are fantastic by conventional tuned-circuit standards—
30,000 and more is not unusual. Of course, a cavity is
not usually made just for the sake of being set into
oscillation; it is expected to work for its living, and the
load to which it is coupled pulls down the overall Q.
But for best results it ought not to be pulled down too
much; in this respect the cavity is like any other tuned
circuit.

Although Q is often expressed (as we have already
done) as the ratio of inductive (or capacitive) reactance
to equivalent series resistance, this is just a special case
of the general definition, which takes the form of the
ratio of energy stored to energy lost. The energy stored
in a cavity resonator is stored in the electric and
magnetic fields inside, so other things being equal is
proportional to the volume. The energy lost is lost in
the inner surface, so other things being equal is pro-
portional to the area of that surface. One would expect,
then, that the highest Q would be obtained in the
shape that has the largest ratio of volume to surface
area; which is the sphere. In practice the cylinder is
little if any behind the sphere, and is obviously easier
to make.

Field Patterns

In such a very introductory look at cavities I really
don’t think we had better delve deeply into the busi-
ness of modes; it can al! be found in the books on
microwaves, which are full of diagrams looking like
latitude and longitude lines on hemispherical maps of
the world. The full lines are electric lines of force, and
the dotted lines are magnetic lines of force, and all of
them are as imaginary as lines of latitude and longi-
tude. They just show the directions and roughly the
relative intensities of the fields at chosen instants
during the cycle of oscillation. In a conventional tuned
circuit the electric and magnetic departments are kept
almost completely separate, in the capacitor and coil
respectively, but in a cavity they share the same space.
The analogous fact in an organ pipe or other acoustic
resonant cavity is that the air inside vibrates to and fro
(velocity wave) and is alternately compressed and ex-

* ¢ Some Coaxnal Problems.” Wireless World, Dec., 1953, p. 571.
1 Skin Effect,” Wireless World, Nov., 1953, p. 537
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Fig. 3. One example of
Chladni’s figures, inwhich
the pattern into which
powder sprinkled on a
plate forms itself when
the plate is set into
vibration shows the mode
of vibration. The dark
or powdery parts are the
nodes, where there is no
vibration.

Fig. 4. Rectangular resonant cavity with input and output
coupling loops.

“L
L1}

Fig. 5. Circuit equivalent to Fig. 4.

panded (pressure wave). And just as an acoustic cavity
resonates at one series of frequencies from end to end,
and another from side to side, the electromagnetic
cavity resonates at various series of frequencies de-
pending on the mode. In both acoustic and electro-
magnetic kinds of cavity, a standing-wave pattern is
set up at resonance, and the mode is the particular
pattern. Hence all the pretty diagrams. Anyone who
has studied loudspeakers knows that the cone can
vibrate in a large number of different modes, at differ-
ent frequencies. The modes of vibration of a flat plate
can be shown visually by sprinkling it with fine
powder, which is thrown off the vibrating parts on to
the stationary parts, forming what are called Chladni’s
figures (Fig 3).

In a two-conductor line, whether parallel-wire or
coaxial, both electric and magnetic lines of force are
transverse; that is to say, at right angles to the direc-
tion of travel. The electric lines stretch between the
two conductors and the magnetic lines encircle them.
But in a waveguide, where there is no second con-
ductor, one lot of lines is partly along the pipe. The
British custom is tc divide all modes into two main
classes, according to which lot of lines this is. In
America they are classified according to which lot it
isn’t. Thus modes which have electric lines going
along the guide are in the British system called E
modes. In America they are called TM (transverse
magnetic). Actually both lots of lines are transverse,
but only the magnetic lines are exclusively so. The
other class of modes is called H (for magnetic field) or
TE (transverse electric). Individual modes in each
class are distinguished by little numbers, e.g. Ho,
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Fig. 6. The dotted loops are magnetic lines of force and the
verticals within them are electric lines of force characteristic
of the lowest-frequency mode of oscillation set up as in Fig. 4.

A
Fig. 7. Electric probe
coupling for setting up
the same mode of
oscillation as in Figs.
4 and 6.
Fig. 8. Screw

plug device for
varying the
resonant
frequency of a
cavity.

according to the number of half-waves in the field
pattern across the main dimensions. This is where 1
refer you to the books for details.

Important Modes

Resonant cavities, unlike waveguides, do not have
a continuous wave movement in one direction; there
is a standing wave pattern, and these patterns or
modes are classified in the same way as for wave-
guides, except that one more number is needed—to
indicate how many half-cycles there are of standing
wave. Although there are innumerable possible
modes, it is only the very few of lowest “order”
(and therefore frequency) that are used; the others
are merely a nuisance. A good deal of_thc design
of a cavity resonator is a matter of discouraging
unwanted modes, so as to make sure that at any
one time it oscillates with one intended pattern at
one intended frequency. Here again there is the
acoustical analogy. If you, like me, have a member
of the family who is learning to play a wind instru-
ment, you will know what I mean. Such instruments,
it seems, require skill to ensure that the column of
air therein does not vibrate in some undesired mode,
instcad of or in addition to what is wanted.

In both musical and clectromagnetic instruments,
a good deal depends on how the driving or cxciting
unit is coupled to the resonator. In microwave
plumbing, one can place a probe (which is like a
tiny rod aerial) in the direction along which the
electric lines of force are wanted, or a loop in such
a position as to encircle magnetic lines where they
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are wanted. Fig. 4 shows a rectangular cavity mag-
netically coupled to a source via a coaxial line at one
end and to a load at the other, making a system
cquivalent (at the resonant frequency) to the circuit
in Fig. 5. The input loop in Fig. 4 starts an electro-
magnetic wave with the magnetic lines going through
the loop, and therefore at right-angles to the paper.
The corresponding electric lines are from tep to
bottom. When the wave reaches the far end it is
(except for energy taken out by the coupling there)
reflected. The magnetic field is reflected without
change of phasc so the round trip is a whole wave-
length and the reflected energy arrives back in phase
with what is just being delivered by the loop. Most
of it is reflected again; and so forth, until the build-up
in the cavity is very large. Since some of the magnetic
ficld at the outlet end passes through the loop there,
it gencrates an e.m.f. and so starts a wave along the
outlet line. The field pattern in the resonator is
represented conventionally as in Fig. 6; the mode is
H,,, or TE,,,. If the cavity were twice as long, or
the frequency twice as high, it would be H,,., becausc
there would be two half-wavelengths from end to end.

Because the clectric lines are vertical, an alterna-
tive way of establishing resonance of the same mode
is shown in Fig. 7. The total distance from the prob=
to the end walls and back is only half a wavelength,
but the clectric field is reversed in phase on reflection,
so the reflected wave again arrives in phase. No
load is shown here, so presumably the cavity is very
sharply resonant indeed, and the input impedance
would go through very violent changes of magnitude
and phasc if the frequency were varied through f,.

There are two other methods of exciting cavities:
through a slot, or little open window between the
source and the cavity; and by shooting clectrons
through the cavity. This last method is very
important, as we shall see.

An aspect of the subject yet to be mentioned is
tuning. Obviously onc way of tuning a cavity is to
vary its length. One can think of a cylinder in a petrol
enginc as a resonator tuned rapidly to and fro over
a wide range of frequency. We would be well advised
to do no more than think about it, because as a
practical arrangement it would not be very efficient.
Steel piston rings, though no doubt excellent as a
gas and oil tight joint, would not be conspicuously
satisfactory for microwaves. However, suitable
cylinder and piston combinations arc in fact used as
resonators for wide ranges of tuning. More often
quite a small range is sufficicnt, and then a popular
method is a screw plug (Fig. 8). The acoustic analogy
might lead one to supposc that screwing the plug in,
by reducing the volume of the cavity, would raise the
resonant frequency. It might do so, but on the other
hand it might lower it; all depending on whether it
occupicd space formerly dominated by electric or
magnetic field. If electric field, then the result would
be the same as if part of the space between capacitor
plates were filled with metal—the capacitance would
be increased and frequency lowered. Screwing a plug
into the haunt of magnetic field, on the other hand,
is like copper-slug tuning in coils—the inductance is
reduced and frequency raised.

Applications

The uses of cavitics? Obviously, for general tuning
purposes. But there arc one or two rather interesting
special uses. Cavitics can hardly be mentioned at
all without bringing to mind the cavity magnetron,
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AERIAL

THANSMITTER

RECEIVER

Fig. 9. Echo box method of checking the frequency and
overall efficiency of a radar set.

which might quite well be called the valve that won
the war. I gave some account of this last year,*
along with the klystron,} which also incorporates one
or more resonant cavitics. In both of these the
cavities are thrown into resonance by controlled elec-
trons flying past or through them.

Another use is as a wavemeter. For rough tuning
over a wide range there is the piston type, and for
fine tuning the plug or plunger controlled by a micro-
meter movement. The enormously high Q enables
the resonant frequency to be very precisely indicated.
But, in contrast to the conventional absorption wave-
meter, one must beware of responses at unwanted
modes.

The high Q comes in very useful for testing radar
sets. The higher the Q the longer the oscillations
in the resonator take to die out after the power has
been cut off. With a Q of the order of 30,000, they
go on for quite a long time—at least several micro-
seconds. That may not strike one as being an
unendurably long time, but a wavelength of 3cm
means 10,000 cycles per microsecond. Briefly, the
procedure is to set up a cavity resonator with a little
dipole receiving aerial at a fixed distance from the
radar aerial (Fig. 9). Each pulse from the radar, if
it is working on the correct frequency (the frequency
to which the cavity or “ccho box” is tuned) sets
the box into oscillation. At the end of the pulse
the oscillations die away exponentially and are picked
up by the radar receiver. Since each microsecond
delay between pulse and received signal appears as
a range of 164 yards on the receiver, the time taken
for the oscillations to die away to the just-detectable
level is known, and of course the longer this is the
better the radar set as a whole, for it increases with
transmitter power, receiver sensitivity, and efficiency
of feeders, aerial, etc.

Speed of E.M. Waves

My last example of the use of a cavity resonator is
a very special one. Some years ago, Dr. Essen of
the National Physical Laboratory used a resonant
cylinder about 7in long to measure the speed of
clectromagnetic waves in a vacuum with great
accuracy. The dimensions of this cylindrical cavity
were made correct within one hundred-thousandth of
an inch, and the result of the measurement was given
as 299,792.5+3km/s. Since there is no reason to
believe that the speed of electromagnetic waves at the
frequency of the measurement (10,000 Mc/s) is any
different from those at 500,000,000 Mc/s, this is
accepted also as a measurement of the speed of light.
Certainly it agrees well with accurate direct measure-

* ¢ Valves for Microwaves,” Wireless World, Sept., 1953, p. 417.
f‘;‘gMorc Valves for Microwaves,” Wireless World, Oct., 1954,
p. .
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ments of the speed of light. The speed is so enormous
that the early methods necessitated a distance of
many miles. Now seven inches is enough.

o . .
I'ransistor Slagnalion
DEVELOPMENT of transistors is being held up by
the unwillingness of possible users to co-operate with
the manufacturers, according to B. R. Bettridge in a
recent lecture to the Brit. ILR.E. Engineers were tending
to sit down and wait for the super-device they felt was
just arognd the corner, he said, instead of getting down
to experimental work with existing transistors and making
demands for specific improvements. Consequently the
mqnufacturcrs were not very sure in which directions to
guide their development work and the awaited improve-
merits were slow in coming. The whole situation was
a vicious circle which could only be broken by the users
thoroughly exploring the potentialities of the transistor
and pointing out the best lines of development.

Mr. Bettridge spoke about the use of other materials
besides germanium for transistors, but said there were
difficulties in manufacturing them in the form of single
crystals.

Short-wave Conditions

Predictions for June

THE full-line curves given here indicate the highest
frequencies likely to be usable at any time of the day or
night for reliable communications over four long-distance
paths from this country during June.

Broken-line curves give the highest frequencies that will
sustain a partial service throughout the same period.
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Physical Society's Exhibition

Electronic Techniques in Research and Measurement

This report is followed by surveys of recently intro-
duced valves and allicd devices ; also of test and
measuring gear. These surveys cover exhibits at
both the Physical Socictv’s and R.E.C.M.F. shows.
Some products appearcd at both, so no distinction
is made in the surveys between the two exhibitions.

RESEARCH

THE transistor has stimulated research into semi-conduct-
ing materials and the possibilities of finding substitutes
for or perhaps even better substances than germanium for
this and other applications of solid-state electronics. Ger-
manium belongs to Group IV of the periodic table of the
clements with a chemical valency of 4, and on theoretical
grounds it has been predicted that intermetallic compounds
of elements from the groups above and below with
valencies of 5 and 3, which solidify in a zinc-blende struc-
ture similar to germanium should exhibit comparable
electrical properties. s

One of the principal difficulties in making electrically
significant compounds is the maintenance of exact mole-
cular proportions during the alloying process. The
Services Electronics Research  Laboratory  showed
examples of mimature vacuum furnaces and methods of
controlling the reaction, and also a series of representative
specimen compounds.

Provisional constants for some of these compounds are
as follows: —

| Encrgy Melting | Electron

| gap point mobility
(eV) C | cm 'sec per
[ Viem
Aluminium an ti-
monide . 1.65 1,060 100
Gallium arsenide 1.2 1,280 3,500
Gallium antimonide 0.71 725 700
Indium phosphide .. 1.2 1,050 —
Indium arsenide 0.48 950 14,000
Indium antimonide 0.18 525 50,000
Germanium .. ' 0.72 960 3,600

It will be scen that gallium arsenide has properties
similar to germanium and may be expected to be less
sensitive to temperature since the encrgy (gap) required to
free an electron-hole pair from the crystal valency bond is
greater.

The exceptionally high electron mobility and the low
erergy gap of indium antimonide suggest that it should be
very useful as a thermoelectric gencrating material, and
better than germanium as a material for measuring flux
density by means of the Hall effect.* A demonstration

* See Wireless World, Nov, 1950, p. 415.
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was given with a small specimen of this material embedded
in potting resin, which gave full-scale deflection on a Pye
“ Microvolter ” when rotated in the earth’s magnetic field.

An exhaustive study of the dielectric properties of cera-
mics formed by various proportions of the oxides of
magnesium, silicon and aluminium has been made by the
Research Laboratory of B.T.H. In the most favourable
proportions the losses (tan 8) are as low as 0.0001-0.0005
at 3,000 Mc/s; the diclectric constant is about 6. Con-
ducting glasses made with vanadium oxide and other
admixtures and having resistiviiies at room temperature of
the order of 10' were also shown by B.T.H.

A sensitive method of measuring frequency fluctuations
is embodied in the “ periodmeter ”1 which was shown by
H.M. Underwater Detection Establishment. Time inter-
vals between zero transits of the wave under examination
are displayed on an arbitrary time base as successive ver-
tical deflections, and the shape of the envelope gives useful
information on the nature and components of any
frequency irregularity. The resolution is 1¢/s in 10kc/s
and one oscillogram showed that the equipment is capable
of giving accurate information on magnetic tape speed,
well below the generally accepted limits for fluctuation in
recorders. It has also been applied to the measurement
of the mean frequency of noise in a narrow band, and
to the detection of pulse signals in noise.

Apparatus for the measurement of very weak sounds (of
the order of 7 phons) was demonstrated by G.E.C.
Research Laboratories. It has been designed primarily
for the investigation of hum produced by fluorescent
lighting chokes. A soundproof double box, lead-lined, is
used to contain the choke under test and a sensitive micro-
phone, and a special pre-amplifier in which the anode
current of the first valve is only 60 »A has been developed
to reduce the electrical noise level. This amplifier is in
tubular form so that it can be used for general measurement
with minimum disturbance of the sound field.

‘The National Coal Board are investigating a method
developed in the Physics Department of King's College,
Newecastle, of detecting the presence of air in fire-damp
drained from pit workings by measuring’ the velocity of
sound through the gas by a pulse technique. The position
of the pulse on a c.r. tube display is arranged to indicate
all mixtures on a horizontal trace and an alarm relay is
operated when the air content lies between 50 and 100 per
cent. A commercial gas analyser working on the same
principle is made by Sir Howard Grubb, Parsons and
Company.

An unusual application of electro-acoustics methods 1s
to be found in the “apidictor” shown by the research
departmient of Wayne Kerr Laboratories. A microphone
and switched selective amplifier are used to monitor the
sounds made by bees in a hive and to give information on
the health of the queen and the imminence of swarming
without disturbing the life of the colony.

Other rescarch items noted in passing were a d.c.
mercury pump (A.E.R.E.) in which transverse current and
a magnetic field at right angles force the liquid upwards
in accordance with the classical “left-hand rule™; and an
e.h.t. supply unit (A.S.R.E) in which the valve heaters
are cnergized by capacitive feed from the anodes through
miniature r.f. transformers which can be suspended in the
wiring in multiplier circuits

1 Wireless Engineer, Nov., 1953, p. 274.

295

www americanradiohistorv com


www.americanradiohistory.com

NON-INDUSTRIAL ELECTRONICS

THE counting and sizing of microscopic
as blood corpuscles and dust, is a job which plainly calls
for electronic techniques. The most popular “method
seems to be to place the particles on the slide of an
ordinary microscope and scan them with a flying-spot
cathode ray tube “looking™ down through the eyepiece;
a photocell on the other side of the slide then transforms
the light modulated by the particles into pulses, and these
are passed to an electronic counter during the period of
one frame. Instruments working on this principle were
shown by Mullard and University College, London. To
avoid the possibility of a large particle being counted
several times as a result of being on more than one scan-
ning line, both instruments use a double scanning spot
with an extra photocell. When the first of the two spots
encounters the particle a pulse is counted in the normal
way, but when, on the next scanning sweep, both spots
encounter the particle the pulse from the second photocell
is used to cancel the output of the first one, and so on.
Size analysis of particles is accomplished in the University
College instrument by a pulse-width discriminator which
only accepts photocell pulses of certain durations, and in
the Mullard instrument by increasing the separation of
the two spots so that the second “inhibiting” spot only
comes into action with particles of a certain size.

Another type of particle which can only be counted by
electronic means is that produced by radioactive
materials, and in this field the scintillation counter is
becoming increasingly popular because of its great sensi-
tivity—up to 80 times that of a Geiger-Muller counter.
Burndept were showing an interesting example which was
fitted with a lead collimator round the detecting crystal
to give directional properties. With this the counting
rate falls to one half of its peak value when the counter

articles, such

(Right) Ericsson counter with ‘* add-
on '’ decades.

(Below)  Vectorcardiograph with
recording camera by Cambridge Instru-
ment Company.

I
\J
(=3

(Right)
particle counter.

is moved as little as 5% degrees from the source of radia-
tion. For the actual process of counting, as distinct from
detecting, Ericsson Telephones were demonstrating a
versatile equipment based cn their well-known Dekatron
tube. This is designed on the “add-on™ unit principle
so that any number of decades, each incorporating a
Deckatron, can be plugged together to count up to what-
ever figure the user requires.

A new method of displaying the electrical activity of
the heart which is now becoming increasingly popular is
the vectorcardiogram. This gives a two-dimensional pic-
ture by presenting on one diagram recordings made
simultaneously across two planes of the heart. In the
vectorcardiograph shown by the Cambridge Instrument
Company the amplified signal from one set of electrodes
is connected to the Y plates of a c.r. tube and the signal
from the other electrodes to the X plates, the result on
the screen being a complicated loop somewhat akin to
a Lissajous figure. This trace gives the properties of
magnitude, sense and direction of the heart voltage, while
the time scale is provided by a recording camera. Ordinary
electrocardiograms can also be displayed.

Another interesting Lissajous-type display on a cathode
ray tube was given by a number and letter generator
shown by the Admiralty Signal and Radar Establishment.
This presented the face of a clock, with moving hands
giving the actual time and with the letters A S R E in
the middle. The basic generator waveform was an
ordinary sine wave produced by an RC oscillator. From
this four secondary sine waves were derived, each dis-
placed 90° in phase, and from these in turn came eight
sets of haif sine waves (positive and negative) and four
sets of sine waves of twice the original frequency, making
16 waveforms altogether With these it was claimed that

all figures and all the letters of the alphabet could be
produced.

Mullard flying-spot
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INDUSTRIAL ELECTRONICS

THE precision tachometer for measuring rotational
speeds of aircraft engines, made by Plessey, is esscntially
an electronic counting device using Dekatron cold
cathode tubes to give four decades. Electrical pulses from
the engine shaft are registered on the counter tubes for a
period of precisely 1 second, the marker pulses for which
are derived from 4-kc/s quartz oscillator through two
scale-of-two counting circuits followed by three Deka-
trons. The display on the four counting Dekatrons is
held for 0.7 sec for reading and then automatically set
to zero for the next count. Alternatively the display can
be held indefinitely until reset by push-button. The in-
strument is said to have an accuracy of 0.025 per cent.

In the Labgear (Cambridge) electronic tachometel
(D4105) speeds up to 150,000 r.p.m. can be measured
Normally the time datum is derived from 50-c/s mains,
but terminals are also provided for an external 1-kc/s
oscillator. Timing intervals of 0.1, 1 and 10 sec, and 1, 2,
10 and 20 minutes can be used, and the instrument is
basically a combination of the D4102 automatic timer and
D4104 Dekatron basic counter.

For the measurement of displacements, bridge methods
involving change of capacitance or inductance are general.
Wayne Kerr demonstrated applications of a 3-terminal
a.c. capacitance bridge in mechanical engineering prob-
lems. Fielden were showing a rubber thickness gauge
(continuous sheet micrometer) which makes use of a
differential transformer with movable core, actuated by a
spring-loaded roller. The bridge is balanced by the stan-
dard Fielden pointer servo mechanism and can be
supplied as a simple indicator, as an error indicator or as
a recorder. Salford Electrical Instruments demonstrated a
differential electromagnetic transducer designed for opera-
tion from a.c. mains, which could be used for remote

(Left)
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Portable brecision
tachometer (Plessey).

(Right) G.E.C. tunable
magnetron showing form
of cavities.

position control or for the measurement of displacement
and is independent of supply voltage or frequency.

A self-contained industrial servo unit (Type R1219)
shown by Ediswan, is mounted on a standard 19-in panel
and contains a feedback push-pull amplifier, with pro-
vision for internal or external reference voltages, adjust-
able loop gain, etc., which feeds a total current of 80 mA
to the centre-tapped field winding of a Type FA2 Ever-
shed and Vignoles d.c. servo motor. The unit which pro-
vides a standing torque of 22 oz-in can be used to drive
a variable-ratio transformer in voltage or current stabil-
izers, for process control or in machine tool pattern
follower systems. It was shown connected to a model
giving constant tension in a wire, irrespective of winding
speed or direction.

Ultrasonic techniques are finding increasing applica-
tions in industry, and Mullard were showing, in addition
to their high-powered ultrasonic drill, examples of work
cleaned with the aid of high-frequency vibration. By
irradiating the cleaning liquid with ultrasonic waves,
generated with standard Mullard equipment, it was
demonstrated that improved results could be obtained in
less time. For removing the surface film from optical
lenses a magnetostriction transducer working at 25kc/s
is satisfactory, while for intricate engine parts, ball races,
etc., a quartz crystal using frequencies of the order of
1 Mc/s is most effective in dislodging dirt from confined
spaces.

VALVES AND SEMI-CONDUCTORS

MOST manufacturers are now prepared for the coming
of Band III television with new valves for the front end
of receivers or tuner units. All assume the same type of
circuit—cascode signal-frequency amplifier plus frequency
changer, as described in our April issue—and all the valves
are very similar to each other. For the double-triode
cascode stage there are the Mullard PCC84, the Osram
B319, the Brimar 7AN7/PCC84 and the Ediswan 30L1,
all designed to operate at 90 V h.t. (each section) and with
mutual conductances of about 6 mA/V. For the triode
pentode frequency changer there are the Mullard PCF80,
the Osram LZ319, the Brimar 9U8/PCF82 and the
Ediswan 30C1. All eight valves have 0.3-A heaters for
connecting in series heater chains.

Another sign of the times was the appearance of several
ranges, or partial ranges, of valves for am./f.m.
receivers. Amongst these were a number of multiple
valves intended to serve several purposes, With the
Brimar 6U8 triode pentode, Osram B309 double triode
and Mullard ECC85 double triode, for example, one half
would be an r.f. amplifier and the other a self-oscillating
mixer. With the Brimar 6T8 and Mullard EABC80, both
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triple-diode triodes, two of the diodes would be used in an
f.m. ratio detector, the third as an a.m. detector and the
triode section as an a.f. amplifier.

The design of low-power tunable magnetrons of the
conventional type for operation at frequencies of the order
of 10,000 Mc/s becomes difficult because of mechanical
complications. G.E.C. were showing that a simple type
of magnetron can be devised to give adequate output for
most low-power applicaticns by the use of electron inter-
action with space harmonics of the resonator field. The
valve (type VX3238) has a simple form of anode with two
resonant cavities, mounted within a glass bulb through
which it radiates directly into an output waveguide. It
operates with the same voltage and magnetic field as a
magnetron with ten to fourteen cavities of the usual type.
By adjusting an external cavity coupled to the valve a
tuning range of at least 400 Mc/s can be achieved with
a single control and with a power of not less than 100 1aW.
Pulse operation is possible and a peak power of the order
of 1W may be obtained at a peak current of about 50 mA.
G.E.C. also had another low-power tunable magnetron

Example of Wayne Kerr * potted ™’
circuit element with provision for d.s-
sipating heat from encapsulated vaive.

(type VX3809) with an interdigital anode structure, It
operates at an anode voltage of 700-800V and gives an
output power of 4-8 watts over a tuning range of 8.8-
11.6 cm.

Cooling transmitting valves by water vapour instead of
forced air or circulating water is claimed to give greater
heat dissipation for a given size of valve. Ediswan were
showing two of their “Vapotron” valves with special
anode structures rather like copper pineapples for this
type of operation. The valve is arranged to bring water
to boiling point and advantage is taken of the loss of heat
in evaporation. The water is self-circulating and no
pumps are required.

In cathode ray tubes the most interesting exhibit was a
2l-inch rectangular tube, type MW33-21, made by
Mullard and intended for export receivers. It has a tetrode
gun with an extra electrode at cathode potential for giving
uniformity of focus over the whole screen. 20th Century
Electronics were showing new versions of their single-
beam oscilloscope tubes with the novel feature of square
screens.

It goes without saying that the transistor field is expand-
ing rapidly, and junction types were on view for the first
time. Among these were -the Mullard OC70 and
OC71—high stability types with large current gains,
hermetically sealed in glass and intended for use in hear-
ing aids. They replace the OC10, OC11 and OCI12 (also
on show) which came out some time ago. Among point
transistors, one of the latest types was the GET2, made
by G.E.C. This is similar to the well-known GET], but
works at a lower voltage and has a higher current gain—
3.8 as compared with 2.5. In addition the “knee” of the
I.—V. characteristic is much sharper than in the GET]1.
This firm were also showing experimental p-n-p and n-p-n
junction transistors in oscillator and amplifier circuits,
one oscillator being powered from two dissimilar metal
electrodes immersed in tap water! An experimental
point type with electrode spacing of only one thousandth
of an inch was capable of operating at frequencies as high
as 40 Mc/s.

Turning to more prosaic semi-conductor devices,
Brimar were showing a new metal rectifier, type RMS,

Square-faced oscilloscope
tube by 20th Century.

rectangular c,r, tube,
(5.7.C).
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(Left) Ediswan Vapotron valve in its vapour cooling system.
(Right) Two 20-Mc;s quartz crystals in evacuated glass envelope
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intended for receiver h.t. supplies. With an input voltage
of 250 volts r.m.s. it will give a maximum d.c, output
current of 300 mA. It measures 1§ in square by 6in long.
For e.h.t. applications Westinghouse had some small
tubular rectifiers, types 39E and 39K, with wire ends and
diameters of 5 in. Individual clements are rated at 85V
maximum peak inverse and 100 A mean d.c. output
current. This firm were also showing hermetically sealed
versions of their 36EHT and 16HT rectifiers.

_ Among the quartz crystals on show were some
interesting overtone crystals by S.T.C. for operation at
frequencies up to 200 Mc/s. They have a frequency
tolerance of +0.005 per cent and an equivalent series
resistance of 1 ohm per Mc/s. One example was a crystal
working on a 9th overtone at 180 Mc/s.

One of the many problems associated with “ potting ”
circuit clements is the dissipation of heat gencrated by
encapsulated valves. The method adopted by Wayne
Kerr is to enclose the valve (sub-miniature types are

TEST AND

Apparatus Shown at the RE.C.M.F.

AMONG the very few new meters to be seen at either
show was the “Duo Meter” (British Physical Labora-
tories) which, as its name suggests, incorporates two meter
movements, each with its own range switch, so that
voltage and current (d.c. or a.c.) can be measured simul-
tancously. The same firm also showed single meters with
very clear-reading 270° scales. The sensitivity of the
Pye “ Scalamp ” galvanometers has now been doubled, as
a result of suspension improvements. Another well-
known range of instruments, the Evershed * Megger,”
has been extended by a mains-driven model with a test
voltage of 10kV. It has two scales: 0-1,000 MQ and
60-200,000 M*2,

New valve voltmeters continue to be produced. The
Solartron 20 ¢/s-20 kc/s phase-sensitive voltmeter brought
out last ycar has been supplemented by a model for
0.5 ¢/s-1kc/s, which is easier to use, because the four-
phase output from the OS103 oscillator obviates the
necessity for frequency-sensitive phasing adjustments on
the voltmeter. Elaborate use of negative feedback in the
Solartron VF252 voltmeter enables +1°, accuracy to be
claimed over a range of 10¢/s to 100 kc/s, while excep-
tional sensitivity readings can be made down to 20 «V.
Instruments in this class are necessarily large and mains-
driven; in complete contrast is the Furzehill V210 crystal
diode valve voltmeter, which, although provided with
six d.c. ranges (1-300 full-scale) and all these except the
300-V_ range for ac., are completely sclf-contained,
including batteries, in the very small case shown here.
A flashing neon tube indicates when the unit is on, and
also by its frequency gives a guide to the condition of
the batteries. The Cintel signal-level meter comprises an
amplifier, meter, and calibrated attenuator; its frequency
range is 20c/s-100 ke/s, and lowest range 0-1 mV. An
instrument shown by Joyce, Locbl comprises a sub-
standard a.c. voltmeter preceded by a highly-stabilized
amplifier, enabling nearly the full accuracy of the meter
to be retained. with the addition of very high input
impedance.  Although not a precision instrument, the
Langham Thompson cathode-follower unit also operates
as a high-to-low impedance matcher, and is notable for
its extremely small size, in spite of containing its own
battery power.

The principle of the well-known heterodyne type of
wave analyser for af. has been adopted by Airmec in
an instrument covering the wide r.f. range of 30kc/s-
30 Mc/s. To avoid sccond-channel difficulties the i.f.
is 0+3kc/s. This instrument, type 853, is suitable for
measurements of field-strength, interference, insertion
gain and loss, frequency, etc.

WIRELESS WORLD, JUNE 1954

MEASURING

generally used) in a perforated metal tube with the closed
end flush with, or very slightly proud of, the face of one
side of the moulding. The assembly is then mounted so
that this face makes contact with the metal chassis, or
with a metal bracket of sufficient size, to carry away the
heat from the tube.

Among the many activities of Wayne Kerr is investigat-
ing the qualities and characteristics of the various resins
used in this potting, or encapsulating, process. This year
they staged a demonstration showing, by means of
polarized light, the strains and stresses set up in certain
mouldings on solidification and it was shown also how
such stresses can be avoided by using suitable mixtures.

Makers*: Brimar (V, C. G); Ediswan (V, C); English Electric
(V, ©); Ferranti (V, C); Mullard (V, C. G, T); Osram (V, C, G,
Ty gye (Q); Salford (Q, R); S.T.C. (Q, R, G, T); Westinghouse
(R, G).

*Abbreviations: V, valves; C, cathode-ray tubes; G, germanium
diodes; T, transistors; R, metal rectifiers; Q, quartz crystals.

GEAR
and Physical Society’s Exhibitions

There are few new oscilloscopes, though a number of
improved models. Mark II of the Mullard wide-band
oscilloscope is an engineered version of the model pre-
viously shown, having a flexible and comprehensive
triggered time base of constant sweep length, and cali-
brated delay circuits. It is particularly suitable for the
analysis of high-speed complex waveforms. The Furze-
hill oscilloscopes, notable for some years for their direct-
coupled amplifiers, are now obtainable with single-stroke
time base, and one of them (type 0.100) has calibrated
time and voltage. There is also an entirely new and
relatively small general-purpose model (0.120) at a
moderate price.

The construction of decade resistance boxes has changed
little for a good many years, but now a notable departure
by Tinsley is the substitution of printed units in place
of the groups of conventional wirc-wound resistors.
Compactness, stability and low rcactance are combined
with higher power dissipation. Another new decade
resistance technique has been developed by Pye: a box
giving very precise and stable small increments of
resistance. If steps of 0.0001¢} were provided in the
conventional manner they would be subject to large
uncertainty owing to switch contacts. In the Pye box
low-resistance steps are brought in by shunting a fixed
resistance with relatively large values of resistance,
sufficient to swamp the switch resistance very cffectively.
Total range in the specimen shown is 50-61.111Q; the
50 residual resistance can be tolerated in bridge and
other measurements for accurate low resistance, because
they would in any case be made on a difference basis.
To avoid risk to more precise standards through over-
loading, Furzchill have introduced a workmanlike high-
dissipation five-decade +1-9 resistance box (R600) total-
ling over 1 M in steps of 10£.

A precise decade of capacitance is costly, but where
+19% is good cnough the box now produced by Servomex
gives 0.001-0.999 #F inexpensively, using three 3-pole
wafer switches and groups of capacitors in 1:2:2:5 ratio.
The principle of the Sullivan capacitor introduced some
years ago, in which the range of a 100-pF variable air
capacitor is multiplied tenfold by a decade unit also with
air dielectric, has now been extended in a model having
the same total capacitance made up of a 10-pF variable
(ziving more precise readings) and two decade units.
This capacitor is incorporated in a new Schering
bridge covering 0.1 pF-100 #»F with +0.01% precision.
British Physical Laboratories also showed a Schering

bridge, using a tuned visual null indicator. The trend
towards transformer ratio arms continues. Langham
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Furzehill V210 portable valve voltmeter.

Miniaturized cathode follower umit made by Langham
Thompson.

Standing-wave indicator for 3-cm band made by Elliott.

Piston attenuator made by Advance Components.
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ATTENUATOR

Fig. 1. In transformer-ratio bridges for v.h.f., the range
of values of the standard resistance R,, and of the ratio, is
limited. In an exhibit by Wayne-Kerr this limitation was
shown to be overcome by an attenuator inserted as shown.

Thompson have a capacitance bridge on this principle,
reading up to 250 pF in three ranges; and Wayne-Kerr
(who use it exclusively in their bridges) have two new
self-contained mains-driven models with * magic-eye”
balance indicator; the B321 for inductance and resistance,
with a discrimination of 0.00001 xH at 10kc/s (max.
10 mH), and the B221 for capacitance and conductance,
with a discrimination of 0.0001 pF at 10/27k/cs (max.
100 #F). An interesting feature of both these bridges
is that the readings come up in figures at a window, as
in a cyclometer, and the unit symbol and the position of
the decimal point is controlled by the range switch!
Errors in reading are thereby excluded. An experimental
v.hf. bridge technique demonstrated by Wayne-Kerr is
shown schematically in Fig. 1. Where values of standard
resistance or transformer ratio would in the ordinary way
be impractically high, an attenuator is used instead. A
modification of the Marconi Instruments universal bridge
is now available under the type number TF868/1, having
the alternative frequency of 10kc/s to give greater dis-
crimination when measuring low values of reactance.
Finally in this section, two Hay bridges for measuring
incremental inductance of iron-cored components: the
Furzehill B800 covering 50 mH-500 H in four ranges at
frequencies of 25-2,000 c/s; the other by Cintel, 10 mH-
1,0OO H in seven ranges, at 50c/s. Both provide for Q
measurement from 3 upwards, and convenient application
of desired amounts of a.c. and d.c.

Adjustable stabilized power supplies are indispensable
laboratory equipment, and therc is now a much wider
choice of units, especially for a.c. and for relatively heavy
currents. The Solartron range of valve-stabilized d.c.
power units has been extended by compact and inexpen-
sive chassis models for incorporating in experimental
equipment; they also provide unstabilized Lt a.c.
Although h.t. accumulators have been virtually banished,
it has been difficult to find a substitute for the large L.t
accumulators, but a unit is now offered by Servomex
providing up to 7A at 1-30V, stabilized within 25 mV.
It is a servo-controlled motor-regulated equipment. Two
L.t. power outputs, each up to 20 A 14V, a.c. or d.c. or
both, but unstabilized, are provided from a Joyce, Loebl
unit. Of the new a.c. mains stabilizers, the Cintel employs
a motor-operated Variac, and full load at 230V is 15 A.
The Sorensen type of stabilizer is supplied by Langham
Thompson with maximum outputs from 0.25-15kVA,
and uses the saturable-reactor principle. The difficulty of
making saturated transformer regulation satisfactory
against variations in frequency and load power factor
without reducing the high-speed correction of voltage
variations is solved in a novel manner by Philips: the
quick-acting transformer is used straightforwardly for
voltage stabilization, and is compensated for frequency
and power-factor variations by a separate electronic chain
which (since these variations are much slower) is not
restricted in design by the need for fast response.

The Elliott power frequency generator, a production
form of a prototype shown a year or two ago, is a link
between stabilized a.c. power units and signal generators.

(Continued on page 301)
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It provides two outputs of 70 VA at 0-750V, 0-5 A, and

40-2,500 c/s. Output stability is better than +0.02%,

and frequency better than +0.005%; and the relative

phase can be adjusted from 0° to 360 . The basis is an

EC oscillator, amplified, and stabilized by negative feed-
ack.

Arranged in ascending order of frequency, new signal
sources begin with the Solartron OS103 decade oscillator,
at 0.1¢/s, or even (to order) 0.01 ¢/s. The top frequency
in both models is 11.1ke/s. A special feature is ihe four-
phase output, intended primarily for use with the phase-
discriminating voltmeter already mentioned. Associated
Electronic Engineers have two RC a.f. oscillators: one to
provide 4 watts output over the usual 20 c/s-20ke/s in
three ranges; and the other with slightly less output but
exceptionally pure waveform—a total harmonic content of
0.06, is claimed. Airmec showed two r.f. signal gener-
ators to Government specification for use under arduous
field conditions in any climate, and provided with both
am. and f.m.: type 871 covering 85kc/s-32Mc/s and
type 872 20-80 Mc/s. Also, mainly for use with a r.f.
wave analyser to be mentioned later, a calibrating oscil-
lator, type 858, 30 kc/s-30 Mc/s, for providing accurately
known fixed outputs at 10 mV, 100 mV and 500 mV, with
less precise interpolation. The Wayne-Kerr v.f. oscillator,
10 ke/s-10 Mc/s, is now provided (as type $341) with a
50-c/s square-wave output. Increasing interest in the
vht and uhf. bands has brought forth a number of
new oscillators. Particularly suitable for television ser-
vicing in bands I and III is the Advance Ql, covering
7.5-250 Mc/s, with such facilitics as sine _and
square-wave modulation, and output variable
I mV-100 mV, at a very reasonable price. The
well-known D1 10-300 Mc/s signal generator 18
now modified as DI1/D with _direct—rcadmg
voltage and frequency scales. Its inductive con-
tinuously variable 20-db attenuator, as well as
the familiar resistive step attenuator, is TOw
scparately available. The 300-1,000 Mc/s LI
signal generator shown last year is now in pro-
duction, and its piston attenuator is scparatelv
available. It works in the H,, mode, is provided
with a screen to exclude E modes, and a crystal
diode for monitoriny the output, and its attenua-
tion range is 126 db. The Standard Telephones
QD?2, a high-performance signal generator cover-
ing the range 96-160 Mc/s, also employs a piston
attenuator, calibrated in decibels and millivolts
or microvolts from 0.5 V-100 mV to an accuracy
of +1db. Particular attention has been paid to
lincar modulation up to 90 per cent depth at

1
i

Transmitter and receiver
tester made by Wayne-Kerr.

performance
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frequencies 30</s-10ke/s. The extensive “ Windsor ”
range of Taylor testgear will shortly include a syn-
chronized TV pattern gencrator having a carrier range
of 40-240 Mc/s and output approximately 50 #V-10mV,
available for either 405-line or 525-line standards.

A considerable amount of new microwave apparatus
was shown this year, including X-band (3 cm) waveguide
test benches by Decca, Elliott, Ferranti, Marconi Instru-
ments, and Metrovick. The Ferranti outfit is a break-
away from the usual assembly of pipes, the guides being
milled out of the two halves of a light-alloy block. Another
of its notable features is a three-klystron input, to facilitate
measurements at several spot frequencies without re-
adjustment. The attenuator clements in most microwave
equipment are thin nichrome films deposited on rhom-
boidal glass slips, giving a wide frequency range and little
reflection. For use with the Elliott X-band torque-vane
wattmeter shown last year there is now an artificial load
with ceramic element and a quarter-wavelength slider for
the climination of standing-wave ecrrors. A different
approach to the standing-wave problem is shown 1n the
Wayne-Kerr instrument, which contains two vanes on the
same suspension, scparated by quarter of a wavelength,
as shown in Fig. 2. The same firm also demonstrated an
X and S band Q meter, incorporating a new klystron
oscillator unit obtainable separately. The Q meter
oscilloscopically compares the decay of oscillations in a
resonant cavity with the known rate of a capacitor dis-
charge, and an accuracy better than -1 is claimed.

HUNCREDTRS

TENTHS
UNITS
\

Sullivan decade air-dielectric
capacitor ; the ~apacitor marked
“unpits '’ is 10 pF and continuously
variable.

cecaae

Tinsiey
tox with (inset) part of one
of the printed circuit units.

resistance
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Reverting to Elliott X-band equipment, other well-
engineered items are a precision wavemeter of the piston
type with a resetting accuracy of 0.0003 in, with clock-
gauge method of position indication within 0.01 mm.
Equipment for the 0.9cm band was also shown. The
trend towards cleancr exteriors and the use of clock
gauges for position indication was also cxcmplified on
the Mertrovick stand. Standing-wave-ratio measuring
gear by Marconi Instruments incorporated a mechanically
reciprocated receiver probe and a c.r. display. Barr &
Stroud, besides a nichrome/glass atienuator, showed an
automatic X-band aerial diagram plotter, recording in
car:esion form on Teledeltos paper. The previously shown
E'co plotter is now * tidied up,” and an interesting feature
of the demonstration was the * free-space ” cabinet for the
acrial, lined with aquadag-coated slats—analogous to the
acoustic rooms used for testing loudspeakers.

Metrovick precision
attenuator Type 522.

‘]SUSPENSION

N\

~—]—VANES
/

!
e
MIRROR C\g

-4 DAMPING

Fig. 2. Suspended-vane Wayne-Kerr waveguide wattmeter;
two vanes are used to minimize standing-wave errors.
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Marconi Instruments automatic standing-
wave indicator.

The remaining instruments fall out-
side the foregoing categorics. The
Marconi Instruments TF982 mobile
v.h.f. test set, for example, includes
almost everything: r.f. oscillator, a.m.
modulator, a.f. oscillator, i.f. check with
four crystals, r.f. power meter, a.f.
power meter, multi-range test sct,
attcnuator and  terminating  unit.
Another new exhibit by the same firm
was the TF1054 radio-noise and ficld-
strength measuring cquipment for the
range 0.15-2.4 Mc/s. The TFI1055 is
the same except for frequency range

. 2.4-30 Mc/s. They will be used to test
compliance with the new legal require-
ments for the suppression of inter-

ference, and consist of two receivers with loop and rod
acrials; gain is standardized by a noise diode. Similar
models are being produced to extend the frequency range
up to 600 Mc/s. The Wayne-Kerr Test Set X740A
is a Service instrument for the comprchensive testing
of v.h.f. transmitter-receivers by non-technical personnel.
Although weighing only 161b, it includes a.f. and r.f.
signal gencrators, v.h.f. wattmeter and a.f. output meter,
and the results of measurements are indicated as *“ Pass”
or “Reject.” Tests include transmitter ,power output,
noise, and modulation depth, and receiver sensitivity
and noise. Development of the accurate Solartron feed-
back voltmeter alrcady mentioned necessitated precise
calibration, and the instrument for doing this was shown,
as model AT203, since it is of genecral utility for use with
amplifiers, valve voltmeters, etc. It takes a 10-V signal at
0-300kc/s, provides a meter check of correct level, and
subdivides it down to 10xV. A new Cintel frequency
monitor has been produced, similar in technique to other
models by this firm, but with a frequency range extended
to 20 Mc/s. Frequencies over 10 Mc/s are divided by 10
for mecasurement. The oscilloscopic spectrometer by
Salford Instruments contains 38 filicss which analyse an
incoming signal and present the relative outputs as vertical
lines on the c.r.t. screen. The range is 10 ¢/s-100kc/s.
C.r.t. presentation of families of valve curves has been
adapted by Mullard for transistors, and is obviously a
great labour saver. A frequency-standardizing equipment
by British Physical Laboratories uses the B.B.C. broadcast
transmission on 200 kc/s to control a chain of multi-
vibrators and a clock; accuracy about 1 in 10°. The same
firm showed a frequency discriminator for giving direct
reading of the difference between two frequencies. A
possible application is the reading of weather conditions
from radio sondes. Servomex demonstrated a great
improvement on the usual rather crude method of testing
stickiness of meter movements. The equipment consists
in effect of a 3-speed slow time base. An important
fecature is protection against external surges, etc., that
would otherwise cause misleading irregularities in the
movement of the pointers. :

Interference Suppression

BRIEF reference is made to the work on the design of
inexpensive radio-interference suppression chokes with ferro-
magnetic cores, undertaken by the British Electrical and Allied
Industries Research Association during the past year, in the
33rd annual report of the E.R.A. A comprehensive survey,
however, of this work has been prepared under the title * The
Properties and Design of Iron-Cg)red Suppression Chokes,” by
J. Miedzinski, B.Sc., and will eventually be available from the

A., Thorncroft Manor, Dorking Road, Leatherhead,
Surrey. Further reports on the properties of the core materials
are being prepared.

Reference is also made in the annual report to the work
undertaken on the measurement of radio interference from
high-voltage transmission lines and a survey covering this
investigation is in course of preparation.
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Plotting Aircraft
Positions

AN aircrafu plotting system in which the radio bearings from a number of
direction-finding stations are passed automatically to a traffic control centre
and there displayed on a map of the service area has been developed by
Standard Telephones and Cables. It is intended to operate primarily in
conjunction with a network of S.T.C. cathode-ray v.h.f. direction finders
Type PVI1B, but it is possible to adapt it for use with certrain other types
of v.h.f. direction-finding equipments. It cnables the position of an aircraft
10 be deternrined by radio bearings taken on v.h(f. telephone messages and
the time taken to fix its position is less than that normally required for the
aircraft to establish its identity. The actual position can be passed back on
completion of the identifying or other message.

The principal equipment required at the position-finding centre is a dis-
play cabinet fitted with a ground-glass screen on which is engraved a map
of the service arca showing the usual topographical features and any other
special data required. The screen can be either 40 in or 60 in square.

Mounted at the back of the cabinet is an assembly of projection cathode-
ray tubes, cach corresponding as closely as possible to the position of the
d.f. stations comprising the network. These projector units are similar to
those used in projection television receivers, but have deflector coils designed
to give very high angular accuracy. They project a rotatable trace on to the
map as shown in the illustration. The point of intersection ot three such
traces, as in normal radio d.f. practice, gives the position of the aircraft.

Signals for operaring the display arc sent automatically by the d.f. stations
as soon as a bearing is determined, and there is no delay beyond that nceded
for the bearing and with the PVIB cquipment it is almost instantancous.
The signals can be sent over any ordinary communication channcl, line or
radio, so that the position-finding centre can be located at any convenient
site inside or outside the service arca of any of the d.f. stations.

The d.f. stations need not necessarily be devoted exclusively to this air-
craft position-finding system and in the case of the PVIB equipment the
addition of a tclemeter sending attachment enables it simultaneously to
perform local services at aerodromes.
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Display screen of the S.T.C. aircraft pasition-finding system showing bearings
automatically relayed from three d.f. stations.
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In TRIX Sound
Equipment, versatility is allied to
quality. Quality of design, of work-
manship and materials, outstanding
quality of performance. TRIX
continues to lead the way in the
development of sound reproduction.
Our range of standard units is the
widest available, for we place at
your disposal the complete service
in sound.

Model RE4S8.
A  heavy duty
reflex type

weather - proof
horn speaker
with exceptional
range and pertormance. Very suitable
for all public address work.

The NEW
Model T.635 Amplifier

— ' 4
\"j
This outstanding 30 watt high fidelity
amplifier provides all the features
neceded to cover the large majority of
Sound installations. It is designed for
A.C. operation and can also be used on
batteries with a 6 volt adaptor unit.
Inputs for 2 Microphones, and one
Gramophone pickup, with individual
mixing controls. Scparate controls for
Bass and Treble boost.

The amplifier is a 4 stage, high-gain
type suitable for use with ribbon
microphones, without additional pre-
amplification. Special anti-microphonic
features incorporated. High and low
impedance inputs.

Push-pull output circuit with inverse
feed-back. High and low impedance
tappings, including 100 volt line

matching.
SERVICE IN SOUND BY

The TRIXELECTRICALCO.LTD.
1-5 MAPLE PLACE, TOTTENHAM CT ROAD

LONDON, W.1. Phone: MUSeum 5817
Telegrams and Cables: TRIXADIO, WESDO, LONDON

e
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By “DIALLIST™

cAny Old Tubes?

SOME TIME AGO a wircless
dealer told me of an episode which
had been puzzling him quite a bit.
A small van arrived at his shop one
day. From it descended a couple of
“spiv” types, who asked if he'd any
discarded television c.r. tubes, offer-
ing to pay good moncy for any that
passed a “little test.” Not liking the
look of the men and realizing that
they were up to no good, he chased
them out. But what could their par-
ticular ramp be? What on carth
could they do with cast-off c.r. tubes?
The answer, as he had just dis-
covered when I saw him a day or
two before writing this, was tied up
with the fact that none that he might
have offered would have passed that
“little test.” He is a skilled man,
who looks after his customers well,
reactivating (where possible) tubes
whose emission is down and giving a
new lease of life to any suffering
from cathode-to-heater short-circuit
by fitting an isolating transformer.
Any tube that he discards is a
genuine dud. The aforesaid test
would have led to the purchase of
any tube if it suffered from nothing
beyond the defects mentioned. Not
all dealers are as scrupulous or as
skilled as he is and anyway the iso-
lating transformer can't be used
where the mains supply is d.c. These
things had made it well worth the
while of his unsavoury visitors to
cquip themselves with a small motor
van and to make dealing in discarded
cathode-ray tubes a whole-time job.

Service!

How do they make their profit?
My dealer had found the answer to
that question when spending the
Easter holiday with an entirely non-
technical relative of his in another
town. The relative, who owns a 15-
inch television receiver, had been
roped in to subscribe to a ridicu-
lously low-priced all-in maintenance
scheme operated by ncwcomers to
the necighbourhocod. He was de-
lighted with it: “Other firms
wouldn’t insure my set because it is
necarly two years old. But they did;
and when the tube passed out
last week they fitted a new one with-
out a murmur.” My decaler asked
whether the present tube carried a
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guarantec: “ They say that they keep
that, as they'rec maintaining the set.”
He asked whether the dark patch in
the middle of the screen was there
when the set was rcturned with its
replacement tube: *“Oh, yes; they
tell me that these tubes always have
it when new, but that it soon wears
off.” Whipping off the back of the
set the dealer found, as he’d come by
now to expect, that the “new” c.r.
tube had been provided with an iso-
lating transformer for its heater. I'm
not saying that this is what is done
with all the c.r.t. throw-outs that are
bought; there may be perfectly legi-
timate uses that I am not aware of
for some of them. But this incident
certainly provides food for thought.

Those D—d Dots

FOR SOME TIME now I’ve been
suffering from an annoying form of
television interference: innumerable
white dots peppered in  random
fashion all over the screen. At first
sight one might think that an unsup-
pressed motor-car engine had been
left running rather fast some little
way from the house. But that isn't
the answer, for it’s always there:
Saturdays, Sundays, cvery day; and

as30C1aTLD
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at all hours, cven the small ones.
Having found that all my neighbours
were experiencing the same thing, 1
made a report to the Post Office and
two of their cngincers arrived to in-
vestigate.  Well, I hardly nced say
that the interfercnce was far less
intense than I'd ever known it in
many weeks, and as we watched the
screen it became feebler and feebler.
When they made a tour round the
neighbourhood they couldn’t get so
much as a smell of it, even with their
most sensitive apparatus.  Shortly
after they'd gone it was back again
as bad as ever. One can’t help won-
dering whether the person respon-
sible for the interference spotted the
Post Office van and took action
accordingly.

A Grim Business

RECEIVING a present from a
friend on the Continent can be no
light matter in the queer times in
which we live. Early in April I heard
that a pair of valves of a new type
were on their way to me. Time
passed. Then came a letter from the
Customs folk, asking me to com-
plete scction so-and-so of the en-
closed form. This was almost as big
as one’s daily newspaper, but my
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section consisted of only about half
a dozen questions. There was a foot-
note to the effect that the questionee
should reply “Not Known” to any
to which he didn’t know the answers.
As I did not know the weight, the
value and so on, this didn’t take long.
Having signed and dated the docu-
ment, I returned it with a letter
assuring Her Majesty’s Officers that
I had no intention of selling these
articles and that they were purely for
my own use for experimental pur-
poses. When the package eventually
turned up I found that it bore a
label, attached by the sender, on
which were the answers to all the
questions to which I'd had to reply
“Not Known!”

Here’s Hoping

BY THE TIME that you read this
the international exchange of tele-
vision programmes will probably
have had some trial runs. I hope sin-
cerely that the whole thing will be a
real success for it’s an excellent idea.
I trust that the fears expressed to me
when the whole thing was very much
in the embryo stage by one of those
concerned in trying to organize it will
prove completely baseless. ‘ How's
the cight-nation hook-up coming
along?” T asked. “The gods send
it isn’'t an cight-nation muck-up,”
was his gloomy reply!

Try It : It Works!

ISN'T IT about time that the
powers that be stopped kidding them-
selves (and trying to kid others) that
the policy of persuading people to fit
suppressors to motor vehicles is ever
going to be successful? From checks
that I've made on vehicles passing
my own house I'd say that some-
where about 80 per cent of the cars,
vans and lorries over a year old con-
tinue to radiate interference as freely
as ever. If the authorities won't
bring pressure to bear, there's one
way in which owners of television
receivers can. Comparatively few
tradesmen seem to have ‘sup-
pressed ” their lorries and delivery
vans. When the arrival of your
groceries, fish or coal results in a
snowstorm on the television screen,
or in unpleasant noises from the
loudspeaker of the short-wave re-
ceiver, a ’phone call to the owner of
the offending vehicle to the effect
that, if he doesn’t mend his ways and
spend the necessary couple of shil-
lings on having a suppressor fitted,
you'll find another supplier, usually
produces rapid and satisfactory
results.
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'BULGIN TEST-PRODS

for Experimenters, Laboratory Workers, Servicemen

New Streamlined moulded body, designed for easy manipulation and
safety.
plated.
Fused models normally supplied 60 mA., unless otherwise requested.
For 500V. use, 250V. normal maximum.
Servicemen, and Laboratory workers.

STANDARD

This group of Test-prods are
manufactured from glossy Styron.
and are fitted with finger-grip
and polythene terminal cover.
TP.1, 3. Nofuses, non-retracting
points. TP.2, 4. Fused and
with retracting points. TP.12, 14
Fused and with slotted retracting
point.

The NEON modelincorporates
aremovable lamp, and is heavilv
shrouded in rubber, with sleeved
semi-flexible leads. The gadget
of 1,000 uses. Totally shock-
proof and safe.

Fully insulated, approx. éin. long.

Metal parts highly Nickel-

Ideal for use by Experimenters,

Send for

Cotalogue —

Re, 192 WW
Price | -
Post free.

|
,;:] TWIST GRIP

TWIST-GRIP mode!, designed for
testing in densely-wired apparatus where
only a slim insulated-body test-prod
can be inserted. Just twist onto wire

and it grips.

Bl

THE CHOICE OF CRITICS

MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS

A. F. BULGIN & CO. LTD., BYE-PASS RD., BARKING, ESSEX

' Telephone: RiPpleway 3474 (5 lines)
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UNBIANED

R=V*4-3W

THE cryptic tide to this item,
“lifted ” direct from the pages of
Amateur Photographer, lends sup-
port to the doubts I cast last month
on the somewhat dogmatic statement
of an AM.LE.E. that repeatedly
switching on and off an electric lamp
—and by legitimate inference a ther-
mionic  valve—does nothing to
shorten the life of the filament.

Forcibly impressed

If the writer in A.P. and the official
publication of a well-known lamp
and valve manufacturer, which he
quotes, be correct (and who should
know better than a manufacturer of
these devices?) the switching process
does shkorten filament life owing to
the heavy initial surge of current
through tke cold filament. The writer
does not say why this heavy initial
surge of current shortens its life but
surely it can be for no other reason
than that it causes a very large and
sudden expansion of this delicate
thread of wire.

The lamp and valve manufacturer’s
publication suggests the use of a
series resistor—which can be shorted
out after a few seconds—to combat
this. It also gives the formula at the
head of this note for calculating the
value of the resistor; R being the
required resistance in ohms, V the
voltage applied to the lamp and W
the lamp wattage. It is useless for
those opposed to my views to say that
this initial surge is serious only in the
case of over-run photographic flood-
lights, for projector lamps are also
mentioned and these are not over-run
devices. The A.P. expert further
states that the argument applies to
“all filament lamps.”

I admit, however, that it does
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By FREE GRID

apply in lesser degrece to ordinary
domestic lamps owing to their lower
running temperature and in even
less degree to valves with their com-
paratively low-temperature  dull-
emitter filaments, but it does apply
a bit. Could anything meet the case
more aptly than the schoolboy's
translation of the weli-known Latin
tag “ Magna est veritas et prevalebit,”
namely, “ Great is truth and it shall
prevail a bit?” I myself recollect
so translating this tag in my youth
and the enormity of my error was
so forcibly impressed on me that its
recollection still prevails more than
a bit. In this case tae truth I spoke
about filament life prevailed—at any
rate a little bit.

Climical Radiometry

IT IS astonishing what little use
we make of the vast resources of eicc-
tronics to lessen the labour of man
by relieving him of irksome repetitive
tasks that could be better done by a
machine.

A glaring instance of this came to
my notice recently when I happened
to be in a hospital ward where several
paticnts were recovering from the
immediate effects of an operation
which, as after all operations, meant
that a nurse was kept trotting round
every half-hour to take each patient’s
pulse and recording it on a chart.

Apart from the fact that it dis-
turbed the patient to be seized by the
wrist and manhandled—or should it
be womanhandled?—just when he
had fallen into a doze it was obvious
that, in this particular men's ward at
any rate, entirely false readings were
being obtained. As the nurse was an
exceptionally attractive-looking girl
her approach every half-hour accen-
tuated the patient’s heart action and
in some cases caused it to miss a beat.

This sort of thing causes cardiac
strain at a time when it can least bz
tolerated and the pulse rcadings are
not, of course, a true reflection of the
patient’s post-operative condition.
I pointed this out to the house
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Accentuated heart action
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physician, who at once grasped my
point, and the pretty nurse, and
replaced her by a more homely
looking specimen of her profession
with medically satisfactory results.

All  these undesirable effects
could be avoided and the nurse
released for other duties if use were
made of the radio-sonde principle
whereby changes in the many
meteorological ** variables ” are con-
tinually transmitted.

In these days of miniaturization it
should not be difficult to construct a
micro-wave transmitter not much
bigger than a wrist watch. Each
transmitter in a ward would work on
a slightly different frequency and
would radiate a few yards to the
ward-sister’s office where heartbeats
could be read at once and at any or
every moment from a battery of small
c.r. tubes, one for each patient; any
glaring irregularities could be made to
cause a red light to flash in order to
attract attention. If necessary, film
recordings could be made.

By various modifications tempera-
tures and other variables could be
similarly transmitted. Maybe the
sub-miniature  wrist  transmitters
could be made simpler if they merely
had to feed induction signals to a
copper band around the ward; a tech-
nique about which I wrote last month.

Does It Matter ?

HALF-TRUTHS are notoriously
dangerous, far more so, in fact, than
honest straightforward lies and it is
for this reason that I am sorry to
see the radio correspondents of cer-
tain newspapers telling their readers
that television stations have not the
coverage of ordinary sound broad-
casting stations because TV waves,
unlike ordinary radio waves, can
only travel in straight lines.

This is such a glib and simple
explanation that it is swallowed
without question by the lay mind
and if you try to challenge it the
layman who has accepted it is apt to
be rather resentful at any attempt to
rob him of it; he usually asks some-
what truculently what is your ex-
planation of the undeniable facts of
the case that the reliable range of
TV stations is not much more than
an optical one. You usually find
yourself launched on a full-scale
lecture on wave propaga-
tion which is far beyond
your hearer’s understand-
ing and so he soon loses
patience and dismisses
you as a charlatan.

Perhaps after all it is
better to let the public
stew in the technical
heresies which it loves.
Does it matter, for in-
stance, that most people
believe that George
Stephenson invented the
steam locomotive or that
Watt invented electric
lamps and fires?
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The PERFECT TEST TEAM

avocet
R

The illustration depicts a set of modern * AVO ” testgear being used to measure the *“ Q * of the secondary
winding of the second LF. transformer on a chassis of unknown characteristics—just one of many tests which
can be performed by this combination of instruments.

A signal of predetermined frequency from the * AVO »* Wide Range Signal Generator is being fed into the
Electronic Test Unit. where it is amplified and fed to the secondary winding of the transformer. The Electronic
Testmeter is connecteéd across the tuned circuit under test and from the readings obtained and the controls
of the Electronic Test Unit, the “ Q ™ of the circuit can be determined.

The three instruments, shown as a team, cover a very wide field in measurement and form between themn a
complete set of laboratory testgear, ruggedly constructed to withstand hard usage.
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Sole Proprietors and Manufacturers :—

THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD.
WINDER HOUSE ' DOUGLAS STREET - LONDON sS.w.1 Telephone; YICtoria 3404/9
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The best which
present techniques
can devise . ..

s

UNIQUE

FILTERING
SYSTEM
INDEPENDENT OF
MUSICAL BALANCE

CORRECT
MATCHING FOR
ANY PICK-UP
8Y PLUG-IN

CORRECT
EQUALISATION
FOR EVERY
RECORDING

INPUTS FOR
RADIOS
TAPE

MIC. ETC.
VIRTUALLY
MADE TO
MEASURE

A POWER
AMPLIFIER
WITH

bl @ PERFORMANCE
» Sz STABILITY
T0 DELIGHT THE ENGINEER

AND MUSICIAN ALIKE

SPECIFICATION

Like its predecessor, the QUAD II embodies
outstanding features anticipating

trends in both amplifier and associated
equipment design. The importance of these
features will be apparent to all who have
followed the growth of high quality reproduction

in recent years.

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 electrical and mechanical design.
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.

The QUAD II for convenience of installation,

is constructed in two units—the main amplifier
and the control unit. Each is complementary to
the other, offering in complete form the best

which present techuiques can devise.

E s e N
E=@coustical)

MANUFACTURINGCOLTD

ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND
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All glass

POINT CONTACT

GERMANIUM
DIODE

WIRELE3S WORLD

ABRIDGED DATA

Forward Current :
at +0.25vV ... . > 100pA
at +1.0v ... >8mA

Reverse Current at 25°C:

at —1.5v ... <20pA
at — {0V < 200A
at - 20V < 800 A
at - 30V <1.25mA

Operating Ambient Temperature: - 50 to +75°C,

R.F. Characteristics: the OA73 is suitable for
operation as a wideband R.F. detector.

Fuasion sealed
AGAINST MOISTURE

Penetration of water vapour is undoubtedly
one of the major factors which affect the stability
and reliability of germanium diodes. Partial and
complete sealing techniques, while keeping the
inside of diodes moisture-free, have in the past
often introduced other undesirable fillings.

The Mullard aim has been not only to safe-
guard diodes from the ill-effects of water vapour,
but also to reduce the number of different
materials used in construction and so minimise
the risk of contamination. The ultimate point
in the evolution of this type of construction is
marked by the OA73, the first of a Mullard

range of all-glass diodes.

In this latest form of construction the glass
envelope is melted onto the lead-in wires, so
forming properly made fusion joints similar to
those employed with great success in the many
millions of radio valves which are made each
year. These joints are entirely sealed and there is
no possibility of performance being jeopardised
by the entry of moisture or any other substance.

The OA73 has been specially designed for
industrial and telecommunications use. It has
been tested to the full tropical specifications for
the CV442 and is an approved type.

MULLARD LIMITED, COMMUNICATIONS & INDUSTRIAL VALVE DEPT.

CENTURY HOUSE, SHAFTESBURY AVE., LONDON, W.C.2

MVTis7
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Hearing is believing . . .

The human ear is capable of hearing approximately one per cent
harmonic distortion. Yet even in equipment where this distortion
has been reduced to a lower level, the difference between “ live

and reproduced sound can still be detected.

The development by Goodmans engineers of the elusive quality
of “ PRESENCE ” is therefore significant for the High Fidelity
enthusiast. “ PRESENCE ™ goes beyond the response curve.
It implies more than the wide range of response in perfect balance

for which Goodmans speakers are noted.

The additional quality of *“ PRESENCE ™ offers the nearest possible
approach to listening to the actual recording session of the music

of your choice.

For the enjoyment of High Fidelity reproduction in its truest form,
every link in the chain of reproduction, from pickup to speaker,
must be equal to its function. Make an opportunity to listen to a
Goodmans speaker. You will find that it is more than equal to its
task. For what may be the first time for you, you will hear the
music of your choice as it should be played—as it was recorded—

with all its depth and richness of feeling.

We will be pleased to supply frec dimensioned drawings of specially
designed standard or corner reflex cabinets. Numbers of cabinets
have been sold reputedly to our design but which do not conform
to our specification. Before purchase, it is therefore advisable to
check carefully that the specification has ia fact been carried out.

AXIOM 22 MK. Il £14.14.0 (Tax free) AXIOM 102 £9.18.2 (Inc. Tax)
AXIOM 150 MK. Il £10.5.6 (Tax free) AXIOM 101 £ .12.1 (Inc Tax)

GOODMANS INDUSTRIES LTD.

AXIOM WORKS, WEMBLEY, MIDDX. 'Phone: WEM 1203 Cables: “Goodaxiom' Wembley, England

JUNE, 1954
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A.F. TRANSFORMERS

AND CERAMIC ROTARY SWITCHES

The “ Hyperloy ” series of A.F. Transformers and
Chokes of over a 100 Specifications is now available in
hermetically-sealed containers capable of withstanding
the most rigorous climatic conditions. Also available in
similar gas-tight containers is a range of Bi-limboid
transformers having hgm-cancelling windings for use in
situations demanding the lowest hum-levels without
recourse to expensive mumetal screening.

The high-quality ceramic rotary switch is designed

WRIGHT & WEAIRE
S.w.l -

131 SLOANE STREET * LONDON

for use in low-power transmitters, instruments or for
similar circuit selection functions. The insulating material
is “Frequentite ”, and silver-alloy contacts ensure very
low contact resistance and trouble-free service overa long
life.

A ““ Wearite” Switch Chest is available for labora-
tories and research organisations and contains all necessary
component parts to permit of the assembly of switches

to meet particular requirements.

LTD
Telephone: SLOANE 2214/5
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N D... the ultimate in Amplifierr Performance

Based on the World-famous Williamson circuit-and utilising the latest

Partridge ultra-linear C-core output transformer, the RD SENIOR re-

presents the ultimate in modern high fidelity amplifiers. Used in conjunc-
tion with a Control Unit embodying every possible refinement, it combines faultless
reproduction, flexibility of control and absolute reliability-to provide a perform-
ance to satisfy the most exacting requirements.

. El SENIOR”

% Ultra-linear C-core output transformer

% Power Output : 1520 watts. Peak: 25
watts.

% Frequency Response: .1 DB 20-20,000
cps.

Y Dpistortion : .089, for I5 watts. .39 for
20 watts.

v Intermodulation Distortion : .35%,—I5
watts.

¥ N.F.B.: 20 DB (10-50,000 cps.)

% Partridge Transformers throughout.

“RD SENIOR " MAIN
AMPLIFIER | £28
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HI-PASS C.P.S. LOW-PASS

FILTER CHARACTERISTICS

2-position High Pass Filter.
3-position Low Pass Filter.
6 Playback characteristics.
2 Radio Inputs.
Microphone Input.

Very high input sensitivity, average on LP
8 m/V.
Input and Output Jacks on front panel.
llluminated translucent control panel.
Negligible hum and noise.
% Close tolerance high stability components saren
throughout.

% Wide range switched Bass and Treble .
controls.

% All Filter and Tone controls operate on all
inputs and are all completely independent
of one another.

A% ******

‘““RD SENIOR” CONTROL UNIT £15
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“the ideal unit for domestic
use at reasonable cost

The following is an extract from one of the many unsolicited letters of appreciation we receive con-
cerning our amplifiers, In this case from a customer in Calgary, Alberta, shortly after he had taken
delivery of a BABY de-luxe Mk. Il amplifier and JUNIOR Mk. Il pre-amplifier.
‘* Regarding the amplifier, I should like to compliment you on its
excellence of construction. In addition, the performance
with my speaker assembly is superb and streets ahead of
anything in its field that my friends or I have heard locally.
Managing this with so simple a design is, in my opinion, a
remarkable achievement. The degree of control available in the
pre-amplifier, also, appears to be just right with what limited
experience [ have had to date. In my opinion, the pair
fulfils all requirements as the ideal unit for domestic use at
reasonable cost, giving faithful musical reproduction without

the freak effects I have heard with some amplifiers."’

(The original letter may be inspected at our premises)

BRIEF SPECIFICATION

Power Output : 8/10 watts.

Frequency Response : -- .25 DB. 30-20,000 cps.

Distortion : .2 per cent for 8 watts.

NFB : 20 DB (30-20,000 cps.)

Hum and Noise : —85 DB below 8 watts.

Input Sensitivity : 40/60 m/V (P.U.)

Variable Low Pass Filter : 7.5 kcs.—4 kes.

Six position switched BASS and TREBLE
Controls.

Four Playback Characteristics.

Two Radio Inputs. Spare Power: 300 V.
40 m/A. 6.3 V. 2 A,

First introduced just over a year ago this amplifier has gained an enviable reputation both in this country and abroad-and
has fully justified our original claim of being the World’s finest medium priced amplifier. Besides the many hundreds
supplied throughout this country, the amplifier is already in use in over 20 overseas countries. The design of both
amplifier and pre-amplifier remains unchanged and they are offered as the ideal basis on which to develop a home high
fidelity system at moderate cost. For a further improvement in versatility the pre-amplifier may be directly replaced
by the new RD SENIOR Control Unit to provide a performance which at £29 is quite unsurpassed by anything at present
on the market.

RD BABY de-fuxe Mk. H Amplifier, RD BABY de-luxe Mk. Il amplifier, with
with RD JUNIOR Mk. ll pre-amplifier £23 RD SENIOR Control Unit £29

Detailed technical leaflets describing the above units and those on the opposite page will gladly be forwarded post free
on request. Response curves and lllustrations are included.

Main London Agents : B. K. Partners Ltd., City Sale & Exchange Ltd., The Gramophone Exchange Ltd., H. C. Harridge,
Mall Order Supply Co., and Webbs Radio. Also available from leading dealers in the Provinces, or, ifin any difficulty,

please apply direct.
Sole Agents in : AUSTRALIA, BRIT. N. BORNEO, COLOMBIA, HONG KONG, ITALY, JAMAICA, SOUTH AFRICA.

Trade and Export enquiries invited.

ROGERS DEVELOPMENTS GO

MANUFACTURERS OF PRECISION BUILT SOUND EQUIPMENT
«* RODEVCO HOUSE,’* 116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.10.

Telephone : TiDeway 1723. Telegrams : RODEVCO, GREEN, LONDON.
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|ndust7uq is Solving Valve Testing Problems

WITH THE
Mullard uich speED VALVE TESTER

ndustries which deal extensively with radio and other

electronic equipment are finding the Mullard High Speed
Electronic Valve Tester ideal for routine checks.  This
instrument provides the quickest method of checking large
quantities of valves, and can be operated if necessary by non-
technical personnel after only a few minutes’ instruction..
Write for full details and a copy of the folder “High Speed
Testing in Industry ” to Department E.V.D. at the address below.

Mullard

Mullard

MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2

© MVM266A
£1 DEPOS' I il secure for you the FINEST in
CREDIT SALE HIRE PURCHASE H I G H F I D E L I T Y
Cash £1 De- 12 18
Description Price posit Deposit Mthly. Mthly.
8 Mthly. Inst. Inst.
EQUIPMENT
GOODSELL Q
GWI18 Williamson Amplifier ... £33 5 0 90/~ £11 1 8 42/5 28/6
GW18(§ Williamson Amplifier ( th 0 6 £12 a4js 30
COVEL) . ..., 96/6 00 4 3 Use our PERSONAL CREDIT PLAN to buy
8W12 Williamson Amplifier 0 74/~ £9 3 4 35/~ 24/~ all your requirements. An innovation is an
WI12C Williamson Amplifier (with arrangement whereby, after sending us £1
COVET) . ..iiiiiinieenneennnnns £29 0 0 78/- £9 13 4 37/- 25/6 initial deposit, you can purchase any of the
MAS5 Amplifier .................. £13 10 0 36/~ £4 10 0 18/4 12/6 following equipment over 9 months. Your
MASC Amplifier (with cover) ...... £14 10 0 38/- £416 8 19/6 13/4 purchase becomes your own property immed-
F/TC Tone Control ................ £10 10 0 28/6 £310 0 15/- 10/4 iately and you make only 8 further equal
F/U/TC Tone Control ... .o\ @0\ £14 14 0 38/6 £4 14 8 20/~ 138 monthly pagments as shown. You may aleo
PFA Tone Control ................ £18 18 0 50/~ £6 6 0 24/6 16/8! buy on extended hire purchase terms over
LOWTHER ElgHTlﬂiN mon(hs‘i Plieas;f adddcarriage
: to your deposit. you do not see
DT41 Tuner Unit............... . £37 6 3 100~ £12 2 2 48/3 32/6 ot i
AM/FM Tuner Unit ... . ... .. £22 0 0 S8/6 £7 6 8 28-18/11|  paaun,)oU mecds here please send us your
AISF Amplifier .................... £45 0 0 122/- £15 0 O 58/4 40/-
Master Control Unit .......... £20 0 0 53/- £613 4 259 17/6!
For Loudspeakers suitable for use with
LEAK the above, see our announcement elsewhere
RC/PA/U Pre Amplifier ......... .. £9 9 0 26- £3 3 0 13- 96| in this issue.
Varislope Pre Amplifier ............ £1212 0 34/- £4 4 0 17/4 11/9
Steel Culling. Filter .............. £510 0 16/~ £116 8 9/3 6/S
TL/12 N mpliner " . | B £28 7 0 76/~ £9 9 0 36/2 24/6
$L/_}‘0 Am;la)llfger & Pre Amp. ...... £28 7 0 76/- £9 9 0 36/2 24/6 WE ARE SOLE AGENTS FOR
uner Unit .............. .. £35 0 0 94/- £11 13 4 46/6 31/6 ROGERS HIGH FIDELITY
QUAD |
Mk. IT Amplifier & Pre Amp......... £42 0 0 114/~ £14 0 O 53/4 36/—' SR PR T SRR EA
e ,
enior Main plifier ............ £28 0 0 75/- £9 6 8 35/- 23/7
Senior Control Unit ................ £15 0 0 39/6 £5 0 0 20/~ 13/6 €.4G. MA'L ORDER SUPPLY 00.
g/:ll: H ?aby DIS Lm 1}11511)1 ........ £14 0 g 327/6 £4 13 4 19/-12/10
umor Pre plifier ........ £9 0 5/~ £3 0 0 13/4 9/-
Mk. II Minor Amplifier ............ £12 17 6 34/6 £4 510 17/7 12/-! The RADIO CENTRE
RD MinorBaffle ............... ... £815 0 24/6 £218 4 13/- 8/9
RD Junior Corner Horn ............ £18 17 6 S0/- £6 6 O 24/6 16/8 33 Tottenham Court Road, London, W.I.
Junior Tuner Unit ............ £25 6 1 66/6 £8 9 0 31/6 21/6 Telephone : MUSeum 6667
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T-R CELLS

For incorporation in military and marine radar equipment, a com-
prehensive range of 3 cm. and 10 cm. T-R. Cells is available.

TTR. 31 A tunable high Q T.R. Cell for use with §in. diameter
circular waveguide.

Frequency Range : 9,100-9,900 Mc/s.
Band Width : 5 Mc/s.
Handling Power: 50 kW. peak.

TTR. 31 MR- Tunable medium Q T.R. Cells for use with standard
and American waveguide (T'TR.31MR) or {in. diameter
TTR. 31 MC circular waveguide (TTR.31MC).

Frequency Range :  9,100-9,900 Mc/s. i
Band Width : 25 Mcs.
Handling Power: 50 kW. peak.

Full details of these and other T.R. Cells from
supplied on request.

our range will be

Write for :—
LIST ES/V/I — T. R. CELLS
LIST ES/T/6 — ‘PENTLAND’
SERIES COMPONENTS

‘PENTLAND’ SERIES RESIN CAST COMPONENTS

The Ferranti  Pentland’’ series of components includes
Power Transformers and Chokes, Signal and Pulse Transformers
and Delay Networks.

These units are cast in a solid block of synthetic resin which
replaces the oil-filled container previously considered essential
for high quality components and below are listed some of the
notable advantages conferred by this technique :

Extreme robustness combined with minimum weight and
volume.

Complete hermetic sealing.
Fire risk greatly reduced.

Reliable operation through a wide range of ambient tem-
peratures and climatic conditions.

« Pentland ’ series components are designed to customers’
specification and full details will be supplied on request.

ESIT4
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] WALKIEPHONE

o ’

-

PORTABLE RADIO-TELEPHONE FOR
CIVIL ENGINEERING COMMUNICATIONS

F or purposes of routine inspection
and maintenance the Pye V.H.F. Walkie-
phone makes a valuable but inexpensive
addition - to any V.H.F. ‘scheme.
Unimpeded by this lightweight equip-
ment one man becomes a constant
source of information and, when
required, a centre of control. In places
both unexpected and inaccessible the
Pye ¢ Walkiephone ” ensures the
smooth control of emergency operations.
Robust, reliable, and economical in use,
the complete equipment weighs only
" 103 lbs. with batteries.

PR

Telecommunications

Pye (New Zealand) Ltd., Pye Canada, Ltd,, Pye-Electronic Pty., Ltd., Pye Ireland, Ltd., Pye Radio & Television {Pty.) Ltd.
P.O. Box 2839, Ajax, 65 Park Street, Manor Works, P.O. Box 10648,
Auckland, C.I, Ontario, Abbotsford, Melbourne, Dundrum, Dublin, Johannesburg,

New Zealand. Canada. Victoria, Australia. Eire. South Africa.

PYE LIMITED . CAMBRIDGE . ENGLAND
E3
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WORLD-WIDE DEMAND
FOR STENTORIAN
HIGH FIDELITY
UNITS

Phenomenal success
of new line

NEVER before, in all our 28 years’ experience of
speaker production, have we created a world-wide
demand in a matter of months. It sounds incredible, but
that is just what has happened with our High Fidelity
range. Since they were first introduced last Autumn,
we have received orders for these units from

U.S.A. - CANADA
AUSTRALIA - SOUTH AFRICA
PORTUGAL - BELGIUM - SWEDEN

MEXICO * VENEZUELA
COLOMBIA

and even from behind the Iron Curtain!

In this country, their success has been phenomenal :
more than 1,400 users have taken the trouble to write
us — a most impressive tribute. The amazing quality
of reproduction at remarkably low cost is made possible
only by the Whiteley patented Cambric Cone, and by
our specialisation and complete control of manufacture
from raw material to finished product.

Write for dimensional drawings of suitable cabinets
and leaflet giving full technmical details, or ask your
dealer to demonstrate. Alternatively, these speakers
may be heard at our London Office, 109 Kingsway,
W.C.2, any Saturday between 9 and 12 noon.

WHITELEY ELECTRICAL RADIO CO. LTD
MANSFIELD - NOTTS

11

CS lenlorian

HIGH
FIDELITY
UNITS

WITH THE PATENTED
CAMBRIC CONE

MODEL H.F.610. 6" Steel unit, incorporating
10,000 gauss magnet. Handling capacity,
3 watts. Frequency response, 60 c.p.s.-12,000
c.p.s. Bass resonance, 70 c.p.s. Price £2.10.6
(Tax Paid)
MODEL H.F.810. 8" Steel unit, incorporating
10,000 gauss magnet. Handling capacity,
S watts. Frequency response, 50 c.p.s.-12,000
c.p.s. Bass resonance, 65 ¢.p.s. Price £3.0.6
(Tax Paid)
MODEL H.F.912. 9” Die-cast unit, incorporating
12,000 gauss magnet. Handling capacity,
7 watts. Frequency response, 40 c.p.s.-13,000
c.p.s. Bass resonance, 45 c.p.s.  Price £3.7.0
(Tax Paid)
MODEL H.F.1012. 10” Die-cast unit, incor-
porating 12,000 gauss magnet. Handling capa-
city, 10 watts. Frequency response, 30 c.p.s.-
14,000 ¢.p.s. Bass resonance, 35 c.p.s.
' Price £3.13.6
(Tax Paid)
Transformer available if required
All models available either 3 or 15 ohms.
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Correct Diagnosis depends upon
CONSTANT VOLTAGE

Medical science to-day relies to an increasing degree on electronic
instruments for the diagnosis of disease. The accuracy of the results
obtained is of vital importance and is dependent on the reliability

of the electricity supply available. ADVANCE Constant Voltage
Transformers provide the means for regulating the inevitable fluctuating
mains voltages which both shorten the life and impair the efficiency of
such equipment. They are used in many hospitals and medical
laboratories for this very purpose. A wide range of models is available
with ratings from 4 watts to 6 kilowatts. All these models provide a
stabilized output voltage to within 4 1 per cent for mains variations of
up to £ 15 per cent.

Full details given in folder W|15 gladly sent on request.

Constant Voltage Transformers

Rnce

THE C.V.T. SPECIALISTS

=<N

ADVANCE COMPONENTS LTD., MARLOWE RD., WALTHAMSTOW, LONDON, E.I7 Phone : LARkswood 4366
GD
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= CR.y ?

Certainly-
if it’s an ‘English Electric’ T901A

Every home constructor will appreciate ¢ English Electric’s ’ unique C.R. Tube
Reconditioning Service. It means that when your C.R.T. ceases to work, you
can, if it’s an ‘English Electric’ metal tube in physically sound condition, take it
to your dealer and exchange it for a good-as-new and guaranteed one—for £12.
A nice little saving of £10 for you.

Write to ‘English Electric’ for a complete specification of the T9o1A the finest
tube that any constructor can buy, and you have started saving money right away.

*The tube specified by the designers of the * Tele-King’, ‘ Magnaview’ ana
¢ Super-Visor’ circuits and ¢ Viewmaster’ conversion circuit.

"ENGLISH ELECTRIC +sosa

THE BRITISH MADE LONG-LIFE RECONDITIONABLE TUBE

if you have any difficulty in obtaining supplies write 10:

The ENGLISH ELECTRIC Company Limited, Television Departmeat, Queens House, Kingsway, London. W.C.2
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1 kW

Channelised

WIRELESS WORLD

THE GFT.560 is a 1IkW channelised transmitter with

a frequency range of 1.5—30 Mc/s. It consists of three basic cabinets—r.f.
unit, modulator unit, and power supply unit—combinations of which can be
used to provide multi-frequency working as well as a number of different
types of emission. The wave change facilities of the transmitter are both

rapid and reliable—a valuable asset when the operating frequency is
changed many times each day. ’

The GFT.560 is fully tropicalised, and its unit construction facilitates
future expansion of the initial installation, should the need arise.
For use in conjunction with the GFT.560 there are ancillary units that

enable the transmitter to be remotely controlled over a two wire telephone
circuit : operational adjustments are dialled to the transmitter.

The versatility and reliability of this new Mullard transmitter make it
particularly suitable for h.f. en-route, ground-to-air services and point-
to-point communication networks. A team of Mullard communication
engineers is available to advise on the use of the GFT.560 in such

applications. They will also assist in planning complete communication
systems, if required.

—m )

‘30 Mc/s

m.c.w.,

Output

Frequency Range

JuNE, 1954

ABRIDGED

DATA

1.5 —

Frequency Stability To At-
lantic City, 1947, standards
Power Output | kW
Types of Emission c.w.,
telephony, fre-
quency shift, single and
independent sideband. (Al,
A2, A3, FI, A3a and A3b)
Impedance
ohms balanced twin feeder

600

Power Supply 400V, 50--
60 c/s, 3-phase

[ullaxrd i

CENTURY HOUSE

SPECIALISED ELECTRONIC EQUIPMENT
EQUIPMENT DIVISION

SHAFTESBURY AVENUE

e WC2
(m1434)
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EQUIPMENT, and
DEVELOPMENT GROUPS
are invited to send

today for this NEW

([0 e

complete catalogue of Ediswan Clix

i

Radio, Television and Electronic

I

Components. Just write “Components

(i

Catalogue please” on your

business letterhead and

we will send you a copy.

THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.I. Group of Companies
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London.
CR.la Radio Components Sales Office: 21 Bruton Street, London, W.1 Telephone: Mayfair 5543
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...more than you BARGAIN FOR./

ON'T be caught on the horns of a dilemma ! Be-aware ‘Ef
the power, quality and performance that Osmor Q

range Coilpacks provide. Miniature in size, moderate in cost they ’§ A
have everything that only the highest degree of long practised ‘ < ‘%
\ .
.
N

technical skill can ensure—extra selectivity, super sern_sitlvuty,,_,_/-—-
adaptability. Size only 12 x 3% x 2_}, w_ith variable |r.on-_dust

cores and Polystyrene formers, Built-in trimmers. Tropicalised.
Prealigned, receiver-tested and guaranteed. Only 5 connections >

to make. All types for Mains and Battery 'superhets. and T.R.F. =
5 receivers. Ideal for the reliable construction of new sets, also

for conversion of the 21 Receiver, TR.1196, Type I8, War-time Utllity and others. Send

today for particulars !

4SEPARATE COILS: A full range is available for all popular l
wavebands and purposes. Fully descriptive leaflet and connec-
tion data available. Just note these 5 Star Features.”
% Only lin. high. J Packed in damp-proof containers.
% Variable iron-dust cores. ¥ Fitted tags for easy 4’.
connection. Y Low loss Polystyrene formers. each

Wich

A Spotlight on another of the
Colls in the Osmor “* Q** Range.

M.W. TRF REACTION COIL
TYPEQR11 4/g

EACH

DIALS
Type A. Glass DIAL
ASSEMBLY (as illus.)
measuring 7in. x 7in.
(94in. x 94in. overall)
mounts In any position
on or above the chassis
and works with any type

condensers, etc., neatly stored yet visible

-colour scales—

l Keep those small components—resistors,

A 3-winding coil for

e T el (s of drive. Choice of two 3 by using an
. Gl (L.M.S.) or G2 (M.S.S.). Pri |
ol o fabl b ce complete 6 1]
Baer i o 24/6. P. & P. 1/6. Pulley assembly for right OSMOR JAR-RACK
coil QAIl or QHFII ‘ angle drive if required /9. Escutcheon 4/-, {If you're a generous 'hqsband you'll buy
at 4J- cach if required). S o’?e ?ﬁ two (or y:ur wife's larder too—
X i L she will appreciate the extra space they make).
Qoi'l—lli z;,s"a'l;lrzc;"'; METAL DIALS Holds any | 1b. jam jars, with or without lids.
QHFI2 (4)_ Selh) eo Overall size 5}in. sq. Easily removed, cannot fall out. Just the
available Printed area 4in. sq., thing for the tidy ** HAM '’ or Radio Dealer.
. as illustrated. Cream Type | for wall fixing, 6/9 each, holds 8 jars
background, 3-colour. (Jars are not supplied but are easily ob-
Type MI, L.M.S. waves. tained).
TWO for the Price of ONE M3. 1k 2!‘,15. waves. Length 2(4in. enamelled olive green.
1 o [ . waves. Type 2 (as iHustrated) for screwing under a
The NEW (’sMoR Price 3/6 each. shelf, 5/9 each, holds 6 jars.
@ Pointer, 1/6. Length 18in., enamelled green.
CHASSIS CUTTER | L2 womEsE Drum  Drive, Spring Post and packing I/- (either type).
. . i and Cord for use with both types of dial, ||
An msxpenswcz:but invaluable tool of entirely | 3/2 extra. |
new design. uts two hole sizes’ with any
one reversible punch and die; and can be Send 3d. (atamps) for fully OSMOR SIS CTRSER A 0/a Gkl
operated with a spanner or tommy-bar. ¥ descriptive Jiterature includ- ) TYPE METRES
Blanks easily removed. For use on steel iuelitholli ol gReimclent i & Aerial 1 — 141250
up to 18 s.w.g. Brass and Dural up to = ;f;zacf','pg:':";hﬁ':cuaf‘.:l"'f: plugs 2—218-283
16 s.w.g. Aluminium and Copper up to | ditto, 3-valve (plus rectifier) T.R.F. circuit, Battery iplkee 3 —1267-341
14s.w.g. portable superhet. circuit, Coil and Coilpack leaflets, \ 4 — 319-405
Chassis Cutter leaflet, and full radio and component a Plu, S — 395-492
lists, etc., ete. into 6 — 455-567
= — — Receiver 7 — 1450-1550
Patent We keep stocks of many radio components for use in 8 —410-550 k/c
11325/53. | published c'.r'nc\t'sl.R"E’cL’uEds";g-;onLD . | This is a device on the well-known ** wave-
. A - . trap "' princlple, which will reject an undesired
y Midget Sensitive TRF Receiver. No | signal when inserted in the aerial lead.
Type  Hole Sizes Compromise * TRF Tuner. °‘Midget Mains | The Separator may easily be tuned to
1 lin.x 1tin. i i Receiver.' Sensitive 2-Valve Receiver. Television | eliminate any one Station within the ranges
2 3in. x liin, llus. price Converter (special coiis In cans available). .stated and fittin K i [
i i s X g takes only a few seconds.
3 $in. x l§in, e + PRACTICAL WIRELESS " Sharp tuning is effected by adjusting the
4 I}in. x 2in, q : | Coronet Four: Beginners’ Superhet; Modern | bass screw provided.
Tommy-bars available. High Power Amplifier 2; Attache Case Portable; | Complete with plug, socket and full instruc-
RI155 Conver:ar; A.C. Band-Pass 3; Modern | tions—nothing to add.
. v | [|-Valver; 3-speed Autogram.
The OSMOR ““ JIFFY PUNCH - 7,/6 POST FREE. Satisfaction guaranteed.
For cutting smaller holes neatly and quickly | Dear Rfa‘f"v R e ST &« o @ o TV
with one blow of a light hammer. We can’t mention all our produces here but shall F.s Standard 46'5.LI;.".l;e.r.n.'i-e-ai;il.i;;:t.u.;;éi

.
be glad 1o receive your enquiries for Chassis E ; . £ : A
- g | b contins, Sl S| o i e 2 i
ﬁ‘ M J113524/52 | Controls and ail other Radio Components. 12146 ‘pair. MIDGET LFEs 468 Ke. 1in. i
. If it's top - quality components and a geedy’ Brtor 4 2éin 20 air' 'P.REALIGNED .I/::
Type Hole Size courteous service you are looking for—try Osmor. | fexera. Both types pair.
A . o

tin. Mlus. price jWenally.vhalldaaurl:esrfarytm. :............................................E
B S i il ; -

C $in, } request. |
F Steel .w.g. Bra . y
Fo B o MR 181/ radio products led.
and Copper up to 16 s.w.g.
(Dept. W.54) 418, BRIGHTON ROAD, SOUTH CROYDON, SURREY.

AN S PN NI 1 PP NPNINI S IININ [rede Enquirier 107ited ) imggg s

Telephone : Croydon 5148/9
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AUTOMATIC
FREQUENCY
MONITOR (1 Mc/s)

® & 0 06 0 8 % 500 000000000 8L 00 e et
L I I I I I I S S T L)

I I I I R T T O T S )

determined by counting the number of cycles that pass through a ‘gate’
open for a selectable time interval of 0.1, 1.0, or 10 seconds. The

Designed for the measurement of any frequency in the range 10 ¢/s
; to 1 Mc/s with a basic accuracy of %+ 0.005% =£ 0.1, 1.0, or .10 ¢/s.
Higher accuracies available if required. The unknown frequency is
result is presented on six panel mounted meters each scaled 0to 9

and is in decimal notation. Full information available on request,

CINEMA-PELEVISION LIMITED

A Company within the ]J. Arthur Rank Organisation

WORSLEY BRIDGE ROAD - LONDON - SE26

Telephone HITher Green 4600

SALES A,'ND F. C. Robinson & Partners Ltd., Hawnt & po..Ltd., Atkins, Robertson & Whiteford Ltd.,
SERVICING AGENTS 287 Deansgate, Manchester, 3 89 Mooz St. Birmingham, 4 100 Torrisdale Street, Glasgow,S.3
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A miniature range of Hunts
Electrolytics approved to
Inter-Service standards

RCS 134
RCL 134 Addendum [ssue 2.

Issue 3 and

! Temperature range:

Y i —30°C to +70°C max.

’l
'l

Please write for leaflet giving

details of complete range.

TYPE L31/1. PATTERN CE4. CLASS HI
. Max. RM.S. . A inch List o ESeTvi
Cap uF \Pleoall:s\::%r(;gncg. ga‘/rcﬁ?;?) BT AeS) Number Cat:rNs:mvbI:'
50 25 70 1t 3 B S3AKZ Z145512
100 25 100 12 2 B S54KZ Z145514
1000 25 600 3 | B S7KZ Z145520
25 50 60 1+ 3 BI102BKZ Z145508
50 50 100 13 2 BI03KZ Z145513
500 50 450 3 | BI06AKZ Z145519
8 150 60 1% E BI53BKZ Z145502
16 150 90 12 2 BIS4KZ Z 145505
32 150 160 13 3 BI8BIKZ Z 145509
8 350 75 12 2 B403KZ Z145503
16 350 120 12 2 B405KZ Z145506
32 350 225 2 | B407AKZ Z145510
4 450 50 12 3 B552KZ Z145501
8 450 100 12 2 B553BKZ Z145504
16 450 175 2 | BSS4AKZ Z 145507
32 450 275 3 I B555AKZ Z145511
TYPE L32/1. PATTERN CE5 CLASS HI
3000 25 1100 4% [E KB 62KZ 2145557
1500 50 1000 43 13 KBINIKZ Z 145555
60 350 350 2 13 KB430KZ Z145552
100 350 450 3 13 KB411KZ Z 145554
32 450 275 3 | KB5SSBKZ Z14555]
60 450 450 3 3 KBS58I1KZ Z 145553
TYPE L32/3. PATTERN CE6. CLASS HI
32432 350 200 2 [E KB417KZ Z145601
604100 350 400 4% 13 KB420KZ Z145603
604-250 350 400 45 13 KB422KZ Z145605
1004200 350 550 45 13 KB423KZ Z145606
32432 450 300 3 13 KBS564AKZ Z145602
604- 100 450 550 4% 12 KB565KZ Z 145604

CAPACITORS

THE TRADE MARK OF RELIABILITY

All units are insulated by a Suflex sleeve and dimensions must be increased by 4" on
the length and %" on the diameter to allow for this sleeve.

A. H . HUNT (Capacitors) LIMITED
WANDSWORTH LONDON S.W. I8
Tel: BATtersea 1083-7 Est. 1901
And in Canada ® HUNT CAPACITORS (Canada) Ltd., AJAX, ONTARIO
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|
|E A DIFFERENCE DIODE IS
l ® A CGOLD CATHODE DIODE
CHARACTERISED BY A |
I LARGE DIFFERENCE BE- |
| TWEEN THE STRIKING I
L AND MAINTAINING
» VOLTAGES. J

cold cathode diode devel- ~ -

The XC14 Difference Diode

is the latest sub-miniature

—
oped by Hivac especially for -~ .

- I
\\\I

The striking and maintaining voltages are

use in the telecommunica-

tions and computer fields.
controlled between limits giving a minimum difference of 70V, which makes

the XCl14 ideal for storing, counting, gating and similar functions in

electronic circuits.

Characteristics of the XC14 DIFFERENCE DIODE

p Strike Voltage. ... .. 145-170V.
Maintaining Voltage at 0.5mA. .. ... 75V maximum.
‘ p Maximum continuous current rating. .....0.75mA.
mwf
THE SCIENTIFIC Hivac Llimited

M GREENHILL CRESCENT HARROW-ON-THE-HILL.
e ——————
BRITISH MADE MIDDLESEX, ENGLAND.
Phone : HARrow 2655 Cables : Hivac, Harrow.
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Designed
for
Continuous
Service

ATE/TMC Transmission equip-

ment is designed to offer an opera-

ting administration the maximum

facility in the performance of
maintenance routines. Jack-in panel
frames fitted with quickly detach-
able functional units ensure the
most rapid form of servicing yet
devised. You are invited to apply
for a copy of “Unit Construction
Practice’ which describes the tech-

nique employed.

AUTOMATIC TELEPHONE &
ELECTRIC CO. LTD.

Radio and Transmission Division, Strowger House,
Arundel Street, London, W.C.2. Telephone: TEMple
Bar 9262. Cablegrams: Strowgerex London. Manu-
facturers:—AUTOMATIC TELEPHONE & ELECTRIC CoO,
L1p., Liverpool and London. TELEPHONE MaANU-
FACTURING Co. L1p., St. Mary Cray, Kent.

AT 8521-BX 105
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A NEW-PRINGIPLE
A-G AUTOMATIC
VOLTAGE STABILISER

We have now had released to us by a Government Department the
design of our “A.C. Mains Regulator, Automatic, Step, Mark II"’, and
are therefore manufacturing this unit for general sale. It ideally fills the
need for a cheap, small and light Stabiliser. Although it measures only
8%in. x 4%in. x 5in., weighs as little as 11 lbs., and costs only £24 net,
it has a performance fully equal to any similarly rated Automatic
Stabiliser of the resonated, saturated core type, without any of the
disadvantages.

ASR-1150 has a pure output waveform, is unaffected by changes in
mains frequency, and works equally well from no-load to full load,
which is 1150 VA. It has a stabilised output at 230V unless otherwise
ordered.

We can supply from stock Many other Automatic Voltage Stabilisers are now manufactured by
us, and all are available for immediate delivery. In some cases the
constancy of output is as high as 0.15%. Models are available from
condensers, valves, poten- 200 VA to 30 kVA, single phase. 3-Phase Stabilisers are also available.

all types of American tubes,

Prices are extremely competitive.
tiometers, etc.

The NEW “ASR-1150"
costs only £24 net

Complete information is obtainable from:

CLAUDE LYONS LTD., SsTABILISER DIVISION,

QUEEN'S HOUSE, 180-182 TOTTENHAM COURT ROAD, LONDON, W.1
{Telephone MUSeum 3025-6 Ext. 13)

MEMO: If you are interested in infinitely-variable Transformers, do not forget the almost indispensable

“VARIAC" (Reg'd. Trademark). Models are available from 170V A 10 21kVA. Our Catalogue V-549

(3rd Edition) tells the whole story, and will gladly be mailed free and post free, on request.
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\ In the first
" TV countries in Asiag»

€ =

RCA is first choice
for television equipments

RCA TELEVISION in the Philippines and Thailand has
quickly followed the first TV installation in Asia in 1958.
The first transmitter in Japan has now expanded to three
.. . all completely RCA-equipped.

So the tremendous educational and cultural capacities
of television are being introduced ‘round the world . . . the
most powerful means ever conceived for public enlighten-
ment and international understanding.

Abroad, as in the U.S.A., RCA provides everything for
television . . . from camera to antenna, from mobile remote
units such as pictured here to complete studio and trans-
mitter equipments. RCA also makes available the services
of distributors and companies long versed in the electronic
needs of their countries.

You can look with confidence to RCA for this complete ¥
clo-or.dmated‘ service . . . manufacfunqg, installation facili- RCA produces complete TV studio equip-
ties, instruction, servicing . . . everything that goes to make melts, IRl TE R os oriuy con-
RCA TV such a dependable instrument of education and soles. Thil seene shows ajbradicast from the
enjoyment throughout the world. RCA-equipped station DZAQ-TV, Manila.

Your RCA distributor or company will gladly tell you
about RCA TV; or write to RCA International Division.

<31 44

“Marca Registrada™
® RCA INTERNATIONAL DIVISION £

Worlditeotertimea RADIO CORPORATION of AMERICA

First in Recorded Music RCA BUILDING
First in Television JO ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A.
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Vibration effects can be assessed by assumption, estima-
tion and long calculation. Prototypes can be built on
those assumptions, but with many anxious moments
awaiting operational test results—results which may
nullify months of patient effort. It is much simpler,
and certainly more economical, to conduct preliminary
tests in the laboratory by creating vibrations under
controlled conditions—and so obtain the facts. That is
the precise function of Goodmans Vibration Generators.
They provide vibratory sinusoidal forces at controlled
frequency and amplitude, by which specific vibratory
conditions over a wide frequency range can be accurately
simulated to assess their effects on materials, structures
and components.

Applications include FATIGUE TESTING, ELEC-
TRICAL COMPONENT TESTING, VALVE MIC-
ROPHONY TESTING, TORSIONAL VIBRATION
TESTING, FLEXURE TESTING OF METALS
AND PLASTICS, ETC., AND MECHANICAL
STRUCTURE TESTING.

GOODMANS

VIBRATION GENERATORS

GOODMANS INDUSTRIES LIMITED, g'he Irange iﬁcludes_'models from the 8/600 illustrated,
Axiom Works, Wembley, Middx. Tel: WEMbley 1200 (8 lines) e - g radd
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No Second Chance .. .?

When there’s a special recording to be done . . .
when there’s no chance of a second take, or repeats
will send costs soaring — that’s when you need the
M.S.S. White Label Master Disk.

Out of every hundred recording disks made at M.S.S.
most are graded as excellent for direct play-back, but only
about three meet our stringent demands for master
recordings. That will give you an idea what we mean by
perfection! And that is why so many of the World’s re-
cording and broadcasting companies rely upon M.S.S. Disks.
There is a range of M.S.S. Disks to suit all types of record-

ing work. May we send you further information ?

M§§ DIRECT RECORDING DISKS

M.S.S. RECORDING COMPANY LTD, POYLE CLOSE, COLNBROOX, BUCKS, ENGLAND. COLNBROOX 284,

MANUFACTURERS OF SOUND RECORDING EQUIPMENT
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B.C.C. YHF Communications Equipment stands
alone in its class. Unequalled performance and
reliability is combined with ease of maintenance
and simplicity of operation.

B.C.C. sets the standard for reliability and efficiency.

BRI'I‘IS COMMUNICATIONS
CORPORATION LIMITED

ey ot ~ 52,
Second Way, Exhibition Grounds, Wembley, Middlesex.  Telephone : Wembley 1212

A spimt
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HIGHER OUTPUT
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See the latest equipment for

speeding production at Britain’s fourth

MECHANICAL HANDLING
EXHIBITION & CONVENTION

OLYMPIA - LONDON - 9-19 JUNE 1954

MECHANICAL HANDLING is so important that no industry can
function properly without it ; unnecessary work is eliminated,
bottlenecks are overcome, and production is increased many-fold.
Britain’s Mechanical Handling Exhibition and Convention—held
every second year—is the biggest of its kind in the world. No-
where else can you see such a comprehensive range of equipment,
or hear experts in so many industries discuss the latest machines
and methods.

This year’s Exhibition will demonstrate the enormous
strides made in handling techniques during the last two years,
and bring to the Convention platform Britain’s leading mechani-
cal handling engineers who will point the way to higher output
at lower cost. Plan your visit today! Post the coupon for details.

The world’s largest display of
Conveyors, elevators, hoists, stackers,
cranes, mechanical loaders and shovels,
fork lift wrucks, industrial trucks, coal
handling plants, overhead runways, aerial
ropeways, grain handling plant, wagon
tipplers, pneumatic installations and an-
cillary equipment.

Many working exhibits

So vast is this exhibition that ample floor
space is provided for much of the equip-
ment to be demonstrated under working
conditions.

Special Facilities:

Full information service; free consulting
bureau ; overseas visitors’ reception and
lounge; industrial cinema; post office, etc.

Organized by ‘ MECHANICAL HANDLING '—the journal of industrial mechanization

NAME. -

To: ¢*Mechanical Handling,” Dorset House, Stamford Street, London, S.E.I.

Please send me the 1954 Exhibition Brochure with details of Convention, free season ticket, etc.

ADDRESS

MAILNOW

—_—
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Potted
with Araldite

For potting and sealing electrical components, ‘Araldite’ is without

Jung, 1954

equal. In addition to its remarkable electrical and mechanical qualities, ‘Araldite’ offers. outstariding
adhesion to _rﬁetal_s, whilst shrinkage on setting is exceptionally low. ‘Araldite’ is resistant to high
temperatures, humidity and corrosive agents and satisfies the Services specification for the sealing
and potting of electrical equipment. This new epoxy resin is being extensively used for potting and
sealing components for radio, electronics and electrical engineering. Our illustration shows an induct-

ance and mica dielectric capacitor network for shaping a transmitted radar pulse. Potting in ‘Araldite’

Photo by courtesy of Telegraph Condenser Company Lid. ensures h_crmetic scaling and permits a

reduction in size and weight.

These are the new Epoxies!
‘Araldite’ (regd.) epoxy resins are
obtainable in the following Sorms:—
® Hot and cold setting adhesives for
metals and most other materials in
common use.

"'r C C ® Casting Resins for the electrical,
] i : mechanical and chemical engineering
industries.

® Surface Coating Resins for the
paint industry and for the protection
of metal surfaces.

I3 kV. PK.PFN
¢. 2000 PRF.

550 O'SuSE

Full details will be sent
gladly on request.

‘Araldite’

Aero Research Limited epoxy .casting  resins

A Ciba Company, DUXFORD, CAMBRIDGE. Telephone: Saws_loq 187
Q 264-65
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REAL HIGH FIDELITY at modest cost . . .

® Manufacturer-to-Consumer policy saves you one-third cost ! !

We are mow specialising in the supply of units
for making up high-fidelity Radio and Record-
reproducing Equipments for use In the Home,
small Halls, Schools and Gramophone Socict}es
and single items for replacing in existing equip-
ments and radlograms.

Our Chief Engineer, who is operating a Technical

Guidance Service, is available daily, including
Saturdays, from 10 a.m. to 6 p.m., or will deal
with enquirics by return of post. Our new illus-
trated Catalogue and Supplement will be a great
boon to those desiring high quality equipment for
modest expenditure. Send two 2id. stamps for
your copy now. It may well save you pounds.

No. | *SYMPHONY  AMPLIFIER is a 3-channel
S-wate Gram/Radio Amplifier with astonishingly flexible
tone control. You can lift the treble, the bass, or—and
here is the unique feature—the middle frequencles to
suit your own ear characteristics and the record or radio
programme being heard. It is thus possible to arrange
the frequency-response of the amplifier to a curve equal
and opposite to the resultant curve of the other items In
the chain so that what finally registers in the brain is as
per original. This flexibility of control is far more impor-
tant than mere nominal linear response of the amplifier,
as the pick-up, speaker, etc., arc 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 78's to new L.P.’s. Input is for
all types of pick-up of 0.2v. output or more and there
isfull provision (and power) for Radio Tuner, Itisavailable
to match 2/3 or 15 ohms speakers. Price: 10 gns. {carriage
5/-). Fitted in Portable Steel Cabinet, 35/- extra.

No.2¢ SYMPHONY ’** AMPLIFIER as No. | but with
10-wate Push-Pull triode output and triodes throughout.
Woden mains and output transformers and choke, Full
provision and power for Tuner. Output tapped 3, 7.5
and 15 ohms. Competes with the most expensive ampli-
fiers on the market yet costs only 15 gns. (carriage 5/-).
Fitted in portable Steel Cabinet 2 gns. extra.

>SYMPHONY ™ AMPLIFIERS with REMOTE
CONTROL. Both the above model-Amplifiers are avall-
able with all controls on a separate Control Panel with
up to 4 feet flexible cable which simply plugs into the ampli-
fier, 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.

¢« STUDIO SYMPHONY " AMPLIFIERS, Models |
and 2, new models specially designed to get the maximum
out of the revolutionary new Collaro Studio pick-ups and
heads type ’‘P."" Specification as per our Standard
Symphony models but with high-gain, low-noise, built-in
Pre-amplifier stage with separate switched correctors for
Std. and L.P. Third position on switch provides input
matching for Acos and similar output pick-ups. These
remarkable new models thus provide all the facilities and
matching of our Standard Symphony Amplifiers PLUS
the specialised Collaro matchings. See March issue of
**The Gramophone '’ for review of these instruments.
Price: No. |, £12/7/6; No. 2, IT gns. Carriage 5/-.

GARRARD 3-SPEED GRAM UNIT MODEL “ TA,”
fitted with che latesc High-Fidelity Acos HGP35 Pick-up
Heads (one for Std. and one for L.P.). Price £12/15/-,
post and pack. 2/6. Heads only, 43/- each, post |/-.

MODEL ‘* TB,"” as above, but with two separate Decca
XMS Heads, £13/17/6, post and pack. 2/6. Or with two
separate Decca Crystal Heads £12/5/-. Or with Garrard
Head for fibres (78) and Decca Crystal for L.P., £12/5/-,

COLLARO latest model A.C.3/544 3-SPEED GRAM
UNIT, with new " STUDIO ™ Pick-up type ““O " or
‘P, £10/6/1, post 2/6.

COLLARO latest model 3RC531 AUTOCHANGER
We are pleased to say that after most careful and rigorous,
trial, we can highly recommend these.latest improved
Auto-Changers by Collaro. The standard of engineering
is of the highest and in additlon to being very easy and
quick and fool-proofin operation, they are fitted with the
revolutionary high-fidelity plug-in ** STUDIO *’ Pick-up
heads of which the Type '* O ' is matched to radio sets
and medium-gain amplifiers and the Type ' P "’ is designed
for high-gain amplifiers. The Type “* P " is exactly matched
to our new model Studio Symphony Amplifiers. The
price complete with either type pick-up head is £15/3/-.
The 3RC532 as above, but mixes 10-inch and 12-inch
records, costs £17'10/-. Carrlage 5/-. Delivery from stock.
tlustrated Leaflet 24d.

COLLARO **STUDIO " PICK-UP {(Arm and Head)
type ** O " or “P,’”” 74/8, post 2/-.

NEW TYPE ACOS PICK-UPS. Arm with one HGP39
head (Standard or L.P.), £3/8/9, or with both heads, £5/11/-.
Post t/6. Heads separately, 42/3d. each. Immediate
delivery.

TAPE RECORDING EQUIPMENT. We recommend
and have in stock for immediate delivery the latest TRU-
VOX TAPE DECK at 22 gns., a suitable high-fidelity
Tape/Gramophone/Microphone/Radio Amplifier to match
at 16 gns., and a Portable Cabinet to house these and
speaker at 95/-. Also a new Complete Recorder in-
corporating above Deck and Amplifier with actual space
for fitting Radio Tuner. Price 49} gns. Leaflets 74d..

WE OLD CODGERS have fallen
in love at last—with a wizard
Tape Recorder and ’struth it is the
new GRUNDIG 700L. Thereis no
doubt in our mind thac this is the
finest Tape Recorder under £100 on
the market today, and we recommend
it to all those desiring to acquire a
real high-fidelity Recorder for both
speech and music. Price 80 gns.,
complete, or £28 down and 5 gns.
per month for 12 months. Call for a
Demonstration or send 2id. for
Leaflec.

GOODMANS CORNER
CABINETS (left) for the AXIOM
150 Mark 2 manufactured by us to
Messrs. Goodmans® measurements. Heighe, 46in. Price:
complete kit in plain board with felt, 8 gns. Price ready
built, 10 gns. Finished in figured walnut, 16 gns. Other
veneers to order, Carriage extra according to area.

*"SYMPHONY ** BASS REFLEX CABINET KITS.
30in. high, consist of fully-cut #in. thick, heavy, inert, non-
resonant patent acoustic board, deflector plate, feit, all
screws, etc., and full instructions. 8in. speaker model,
85/-; 10in. speaker model, 97/6; |2in. speaker model,
£5/7/6. The design is the final result of extensive research
in our own laboratory and is your safeguard of optimum
acoustic results. Carriage 7/6. Ready built, 10'6 extra.

HIRE PURCHA SE FACILITIES
NOW AVAILABLE on orders of £I5 or over.

Send one-third deposit with order, balance over 6 or
12 monthly instalments. State which required.

NORTHERN RADIO SERVICES

11 & 16 KINGS COLLEGE RD., ADELAIDE RD.,
LONDON, N.W.3. Phone: PRImrose 8314
Tubes: Swiss Cottage and Chalk
Buses : 2, {3, 31, 113, 187,

Farm.

REGD. DESIGN

“SYMPHONY " BASS
REFLEX CABINETS, fully
finished in figured walnut, ocak
or mahogany to above Regis-
tered Design and to match our
Console Amplifier Cabinet,
enabling the housing of a whole
equipmentin a two-pliece suite,
cost: [2in. speaker model,
£11/10/- ; 10in., £11; 8in,,
£10/10/-. Carriage according
to area. The [0in. model is
ideal for the W8 HF 1012 (see
““The Gramophone "’ review
March).

CONSOLE AMPLIFIER

CABINETS (above), 33in.
high, lift-up lid with piano
hinge, take Gram Unit or Auto-
changer, Amplifier, Pre-ampli-
fier, and Radio Feeder Unit,
finished medium walnut veneer.
De Luxe version, 10 gns.,
carriage according to area.
Bass Reflex Cabinets to match
available as above.
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For MAXIMUM PROTECTION

— against

EXTREME

HUMIDITY

Supplied with ¢C’ Cores to RCL 215 dimensions or with
Standard Laminations to RCL 216 dimensions, Leocast
Transformers have been satisfactorily tested to the
standard required by RCS 214 (Grade S) to Humidity
Class H.1. The dielectric qualities of the resins used
make Leocast Transformers particularly suitable for
high-voltage applications.

GRESHAM TRANSFORMERS LTD., TWICKENHAM ROAD, HANWORTH, MIDDX. FELtham 227]-4
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s

If your field of design covers R.F. Heating it

o,

is highly probable that there is a place in your
specification for the Ediswan E.S. 833.

The ES.833 is a high mu triode particularly suitable 1 —
for use as an R.F. Power Amplifier, Oscillator or -
Class B modulator.

The anode and grid connections are brought out at
the top and are taken through metal to glass seals AVERAGE H:’?OQSIERRR‘E?‘I'ISAEESRVES
to heavy current terminals. As a result of this con- g ol i = =

struction the valve is exceptionally efficient at higher 4 fessiseses
1adio frequencies and may be operated under class
*C’ CW conditions at a maximum input of 2kW at S
frequencies up to 30Mcs. At reduced input rating =
it is possible to operate the valve as high as 75Mcs. '

4000

=100
g

RATING

Filament Voltage (volts) V¢ 10.0
Filament Current (amps) Iy 10.0

Maximum Anode Voltage
(VOltS) Va (max) 3’000 3
Maximum Anode Dissipation >

]
|
I
i
|
|
|
|
|
|
|
!
i
!
|
|
|
|
|
|
|
|
|
]
i (watts) Wi max) 300
I
|
|
|
|
|
i
!
]
i
|
|
|
|
|
|
|
!
i
|
i
1

50

2500

ANODE VOLTS

*
“
00 2000

5-4

-Amplification Factor u 35

Maximum Operating
Frequency at full rating *30 Mc¢/s

. 1900

5 500
-
Lk oM

* At higher frequencies the maximum permissible
anode voltages and inputs must be reduced.

0

‘Radyne’ Pre - Heating Equipment
incorporates the E.S. 833

This small dielectric oven will fully plasticise 6 0zs.
of plastic material in one minute. The output of
the equipment is approximately 600W. at a frequency it
of approximately 37 m/cs. L

EDISWAN _.°

INDUSTRIAL AND B
TRANSMITTING VALVES Q] r

THE EDISON SWAN ELECTRIC CO. LTD. v }
155 CHARING CROSS ROAD, LONDON, W.C.2 y

Member of the A.E.l. Group of Companies

EVI26
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TIME ALL NEW Tape Recorder with the

T iy ,S'I/FHIM/H’

THE

SUITCASE
‘TAPE RECORDER

Because

SPECIFICATION <9 Tape speed 7}in.

persecond. Y Miniature Mullard valves. Its unlque lightweight custom-built chassis embraces the latest
% Twin track heads. ¥ Three specially . c

designed recording motors provide fast techniques of recorder construction.

forlward run and 5~°A'seng‘é’];E‘jN‘ggo"’IE _t t ligh ht desi f d hable lid »
unlacing tape. N S ightweight design features a detachable li ivin
BASS AND TREBLE CONTROLS for S pact lic s < > S
recording and playback. % Negligible complete access to the controls,

wow and flutter. J¢ Overall negative . . | . )
feedback. 9 1,200ft. tape will provide it is the smallest lightweight portable fully automatic tape
ONE hour playing time. Amplifier . . .

may be used independently for high recorder using 7in. Spools.

guality record reproduction. v High )

delity Recording head. ¢ Special high . . . and it costs on’y GNS.
flux speaker. v Provision for external

speaker. v Speaker muting switch. % 4

COMFLETE WITH

watts output. Positive servo brakin; 2

on all fugcuon;k ¥ Compact size fo% HIRE PURCHASE £15/15/- deposit. 12 monthly MICROPHONE AND TAPE
ease of handling, only 16}in. x 12in. x instalments of 60/-, or 18 monthly instalments of 42/-.

5in. (7in. with lid). Y Magic eye record- : Designed and manufactured by
i indi q CREDIT TERMS. Send only £6 to secure with

glhgogfhcator. % Ronette Desk Micro- 8 further monthly payments of £6. Carr. and pkg. 15/, ;I“:ge Recorders (Electronics)

We stock and recommend these HIGH GRADE LOUDSPEAKERS.
They are available under our PERSONAL CREDIT scheme as shown :—
| - “OREDIT SALE

CASH 9 payments H.P. TERMS
PRICE Send first payment |~ -H‘m;nth_ly 1
with order Deposit payments

WHARFEDALE
W’lSCS 3 . .. | £17 10 © 42/10 £5 16 8 22/— e

W15 1510 0 39/4 £5 3 4 | 207 e+ et ®
Super RCSAL .. .. |£1710 0 42/10 | £516 8 2= : “”"
W12CS 7. e .. | £915 0 26/2 £3 5 0 14/2 ; e‘ %
wWi2 .. b 3 5 86 £9 5 0 24/8 £3 5 0 13/4 F
W10CS (B) .. bo .. | £12 6 6 31/10 £4 2 6 16/11
Golden 10 .. Lo .. £713 3 21/8 £211 0 11/10
Bronze 10 .. .. .. | £412 8 14/6 £1 10 11 8/2 THE
Super 8CSAL — . £6 13 3 19/5 £2 4 5§ 10/9
s o o gsdl o (813 % | BURGOYNE
Bronze 8 5 b e oo 3 1
Super5 .. .. .| €613 3 19/5 €2 4 5 10/9 CUSTOM BUILT
w5 .. o N .. £2 0 0 8/6 16 8 5/— 8 VALVE
WE. Superhet
el s 11 o sy | g710 4 | 296 | seeaimcamon  Radiogram Chassis
ll)oo (&vnth transf(i)rmef) a 3 £23 16 0 60/— £719 0 30/9 iAl'éElxuaxlal'égfufu”y*llluwﬂ/lx:%eﬂdngglollge% tunigg ;c;;)le

n. Oncentric uplex CSS -

transformer) v g £9 7 6 24/11 £3 2 6 13/9 1,000-2,000 metres. Y Bass and treble controls for cut
Do., (with transformer) .. | £10 15 6 28/- £312 0 15/4 and lift, J Magic eye tuning indicator. % Precision
Tweeter Unit B £315 6 12/- £1 5 0 7/6 flywheeltuning. + Chassissize 12in. X 74in. ¢ Over-
HF610 High Fidelity .. | £210 6 9/- 16 10 6/- all height 94in. Chassis height 24in. <% 8 Mazda
HF810 High Fidelity .. £3 0 6 10/- £1 0 2 6/6 valves 6C9, 6F15, 6L1, 6L.D20. UU7, 6MI and
HF912 High Fidelity .. €3 17 0 11/- £1 2 4 6/11 (2)6P25. % Speech coil impedance 3 or 15 ohms,
HF1012 High Fidelity . £313 6 12/- £1 '4 6 713 % Extension speaker sockets. Specifically designed

for perfect reproduction of the LONG PLAYING

GOODMANS record. v Brilliant reproduction on radio. % TWO
Axiom 22 .. = .. 1£14 14 O 37/6 £5 4 0 19/2 YEARS’ GUARANTEE.
Axiom 101 .. oo .. £6 12 1 19/2 £2 4 0 10/7
Axiom 102 .. o 0o £9 18 0 26/5 £3 6 0 14/4
Axiom 150 . L €10 5 6 | 27/~ £3 8 6 1419 GNSE 200250v. A.C. 50 ¢s ONLY

HIRE PURCHASE

Deposit 154/- with 12 monthly payments of 29/-.
CREDIT SALE TERMS

No Deposit, 9 monthly payments of 59/- the first
paymcnt being sent with your order. Carr. and

o thom at e Todio lonte
csc MAIL ORDER SUPPLY COMPANY

33 Tottenham Courtr Road, London, W.I Telephone : MUSeum 6667
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A New Portahle Wave Analyser

THE WAYNE KERR MODEL A.32I

An audio frequency analyser
of the heterodyne type to
measure the relative levels of
the components of a complex
waveform down to —75db below
fundamental.

It is light, compact and simple
to operate and can be supplied
either in a transportable
case or for standard 19°
rack mounting.

l

1pe ] wr_.,,‘__%:' s
Specification -
FREQUENCY COVERAGE : 50—20,000c/s in two

ranges

FREQUENCY STABILITY: Better than +1%

INPUT LEVEL: Between —20 and +20 db relative to ImV into

600 ohms adjusted by a 5 step attenuator and
fine control of 0—10 db
FREQUENCY Flat to within +1 db over the whole working
RESPONSE: range.
LEVEL STABILITY: *1dbifmainssupply voltage remainswithin +5%
ACCURACY OF Harmonics below fundamental
HARMONIC to —55db +5%

MEASUREMENTS: to —75db +10%
or 1 db whichever is the greater.

INPUT 100,000 ohm unbalanced (greater than 25,000 ohm,
IMPEDANCE: balanced, can be supplied to order)
SELECTIVITY: Constant over the frequency range. 2 stage crystal

filter, mid band frequency 100 Kc[s. Flat top
(+1 db) pass band extending over 10 ¢[s +1 cjs.

HUM LEVEL: —55 db
POWER SUPPLY:  110/115 and 200/250 volts 40/60 c/s
POWER

CONSUMPTION: Approzx. 60 watts
DIMENSIONS: In case 20" x 9" x 8%°
WEIGHT: 31 1bs. approzx.

THE WAYNE KERR LABORATORIES LIMITED - NEW MALDEN ' SURREY - MALDEN 2202
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S Hi A

b High Fidelity

JIP[//'/[

HE PFor amplifier, with its PF91A remote control
unit, is the culmination of many years of research into
the problem of Hi Fi reproduction. Its performance will
astound the ordinary listener and critical engineer alike.
Record players, tape recorders, microphones or radio tuners
can be used with the PFg1—a versatile and practical unit for
those who demand perfect sound reproduction in the home,
the school, the broadcasting studio or the social club.
POWER AMPLIFIER PF9I.

26 db negative feedback and an out-
put from 2 c.p.s. t0 160,000 C.p.S.
(over 16 octaves). fi

A combination of negative and
positive feedback raises the damping i
factor of the amplifier to infinity
thereby ensuring full control of
loudspeaker speech coil movement.

The accurate reproduction of
sounds rich in harmonics sets a new
standard in the enjoyment of
modern recordings.

The output transformer is a
specially designed component to
meet the exacting specification of
the amplifier.

The Power Amplifier is capable of
handling peak power pulses in
excess of the maximum rating
without noticeable distortion.

REMOTE CONTROL UNIT PF9IA.
This unit enables remote control of the amplifier up
to a distance of 20 ft. (6m).

Cathode follower output from the Remote Control
unit reduces cable losses when the Power Amplifier
is remotely controlled.

Four switched inputs and the choice of three
equalisation networks for L.P., N.A.B. and 78
recording characteristics.

Continuously variable lift and cut controls for bass
and treble with clearly marked level positions,

Incorporates a treble filter control, giving three
sharp cut-off frequencies and an unrestricted
response position.

The Pre-Amplifier incorporated ensures sufficient
gain on all inputs for the full loading of the Power
Amplifier.

P Y E L I M I T E D 0 C A M B R I D G E
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The performance of
only as good as

M I = PI These reliable Plugs and Sockets, proved in
U tlway Ugs service, provide a quick positive connection for

up to 28 terminations. They need lower inser-

and Soc kets for tion pressure per contact than any comparable

product, and when fully mated a dust and damp

q u I c k a(tl 0 n proof seal is provided between Plug and Socket.

Considerable latitude in matching can be allowed

a n d p OSi t i Ve when they are used in rack mounting applications.

These components are in regular use by :— The English
co n ac Electric Co. Ltd., Messrs. Marconi’s Wireless Telegraph
Co.Ltd. and Messrs.Standard Telephones& Cables Lid.

PLEASE WRITE FOR FURTHER DETAILS T O



any equipment is
its terminals

These versatile Miniature connectors provide M' ©
perfect coupling between co-axial cables and Inlatu re

instruments, and are extensively used in Tele-

vision, Radar, and Communications equipment. he r m etl cal I y

They are 100%, pressure and flash tested before

despatch. The full range consists of a variety of seaIEd co-aXial

Cable and Panel Mounting units of either plug

or socket type, and a recent addition is an elbow PI u gs an d Soc kets

connector for applications where it is desired to

keep the face of the panel clear. Suitable for use to RCS 322

with co-axial cable Uniradio 32 and 43.

A.R.B — APPROVED

POWER CONTROLS }-

LI MITED

35

EXNING ROAD, NEWMARKET. TELEPHONE NEWMARKET 3181
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PHILIPS present..|

GM 2889 A.M. F.M.
SIGNAL GENERATOR

Band 3 for TV.

Are your laboratories suitably equipped to
investigate the many problems relating to the
design of receivers to handle commercial
television on Band 3? One of the essential
pieces of test gear is an AM/FM Signal
Generator, such as GM.2889.

Features :—

1 Frequency range 5-225 Mc/s in one band.

2 Marker oscillator 15-30 Mc/s.

3 A.M. Modulation int. 400 c¢/s ext. 0-10 Mc/s.
4 F.M. Modulation sweep 0-15 Mc/s. . e

§ Output impedance 75 and 300 ohms.

o ey s s s e PHILIPS ELECTRICAL LTD.

WELDING PLANT AND ELECTRODES *° MAGNETIC FILTERS
BATTERY CHARGERS AND RECTIFIERS * H.F, HEATING
GENERATORS * RADIO AND TELEVISION RECEIVERS CENTURY HOUSE < SHAFTESBURY AVENUE - LONDON - W.C.2

INDUSTRIAL DIVISION

(PI 410 REV.)

INDWSTRIAL ELECTRONICS

This Woden Transformer is typical of many supplied for Industrial
Electronics and is for incorporation in a large R.F. Heater made
by a well known manufacturer. Transformers in this field
are individually and specially constructed to suit design of heater.

Price is an important factor and all Woden Transformers are built
at the lowest cost, consistent with first-class workmanship and
materials, to guarantee the utmost reliability in service.

WODEN TRANSFORMER CO. LTD.

S

Telephone:

MOXLEY RD., BILSTON, STAFFS. glelsphone:,

sm|{W. 2097 a.
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|_l

Some outstanding features :

I. Dubilier High Stability Resistors
have a low temperature coefficient
of resistance not exceeding minus
0.03% for values up to 100Kq
and not exceeding minus 0.04%,
per °C for values above 100 K to
| ma.

2. The voltage coefficient is low and
does not exceed 0.002% per volt
applied. The noise level is very
low and is less than 0.5 uV per volt
applied and in most instances is
less than 759 of this value.

3. The resistors have excellent high
frequency characteristics with low capa-
citance of the order of 0.5 pF and with
an excellent inductance to resistance ratio.

4. The long term stability is excellent in both
working and idling conditions and is of the
order of 19[. The resistors are of particularly
robust construction and suitable for use under
the most stringent conditions.

Catalogue HSR 753 giving details of the full range of Dubilier
High Stability Resistors will be sent to you upon request.

DUBILIER CTONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3

'Phone : Acorn 2241 (5 lines) ‘Grams : Hivoltcon, Wesphone. London
Cables : Hivoltcon, London. Marconi International Code
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The popularity of the Unex
has resulted in increased
production which has en-
abled us to reduce the
prices substantially. The
outstanding features of the
Unex are :—

@ Easy fitting.

BAND Il

Aecrials and downleads will
be equally important for
Band lll reception—we design
and manufacture both aerials
andcables—so order Aerialite
when the time comes.

@ Robust construction.

@ 1009, waterproofing.
@ 3 dB forward gain.
@ Light weight.

Unex 83S, complete with 6ft. alloy mast, chimney

bracket, €te......covuuuiiiiieiniiiiiiiiiiin e £3 146
Unex 83X arrayonly..........cooeeeveiiniiiiiinnnnn. £2 00
Unex 83T, complete with 10ft. x 2in. alloy mast,

brackets, €tC...........ccoviruiiuiieiiiiiiiniiiiiinnennee. 15 0
Unex 83F, complete with [4fc. x 2in. alloy mast,

brackets, £7 12 6

Unex 83C, with cranked arm, chi mney brackets,etc. £3 14 6
Above prices areforall vertical channels and 2/6 exerafor horizontal channels.

The DUBLEX
High Grade Aerial

The Dublex has the highest
gain (6dB) of any aerial in
the same price bracket. It
has particularly strong mechan-
ical construction with special
resilient mountings to prevent
element breakage. The Dublex
is available with cranked,
7ft., 10ft. or I4ft. chimney
mounting masts and brackets.
Dublex77S, complete with 7ft.
mast, brackets, etc. £4 8 6

CASTLE WORKS STALYBRIDGE CHESHIRE.

JuxEe. 1954

BRITISH NATIONAL

RADIO SHOW

London August 24 —September 4

Overseas visitors may obrain full information from
THE RADIO INDUSTRY COUNCIL 59 Russell Square,
London WCI England Telegrams: Oidarion, Westcent, London

APPLY TO YOUR LOCAL B.O.A.C. OR B.E.A. AGENT FOR TRAVEL INFORMATION.
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Tannoy talking points . . . 4
’
/
/
/ o
’ M

Transient Response

Transient response is an indication of the
ability of a pick-up, amplifier or loudspeaker
to follow accurately extremely rapid changes
of state. The loudspeaker must not reproduce
self generated sounds after the electrical

input has ceased. Amplifiers must not mutilate
wave forms, and gramophone pick-ups must be
capable of following record grooves without
wear on the record. All of these devices must
possess adequate damping of an electrical
andfor mechanical nature and have a basic
frequency response extending well outside the
normal audio range. All resonances must be
suppressed and it is not sufficient to place
them outside the audio range in the hope of
maintaining the extreme limits of frequency &
response. Details of this nature are the subject -!
of constant research by Tannoy development

engineers — Practitioners in Sound.

the World. Full technical details and suggestions
for Enclosure designs may be obtained from

Sound Practitioners

The Tannoy Dual Concentric Loudspeaker is one

result of patient work by Tannoy Research

Engineers. Its level frequency response from {
20 — 20,000 c.p.s., excellent spacial distribution,

and lower intermodulation products than many

so-called high fidelity amplifiers, has earned

for it an outstanding reputation throughout

WEST NORWOOD, LONDON, S.E.27 ) TEL: GIPSY HILL 1131
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%il% LABORATORY «: PRODUCTION LINE

ELECVRI CAL INSTRUMENTS

In addition to our well-known standard
ranges of 2in. to 4}in. square and round
panel-mounting instruments, the follow-
ing are a few examples of special types
which we have developed to meet
industrial requirements :—

® Moving coil rectifier type to suit
various frequencies, for laboratory use.
6in. and 8in. Portables. Sub-standard
or B.S. 1st Grade.

Pyrometer indicators.
Thermo-couples  for  temperature
measurement.

Audible Braille Multi-range mA.
Contact Voltmeters.

D.C. Shunts up to 2,000 amperes.

E— 3 - SIFAM Electrical Instruments fully meet

the high standards of nccduracyi :lnd ri:-

] 1 liability demanded by modern industrial

ert‘e‘ f &z l”’.“trated catalogue techniques, production contr °l, laboratorv
detailing the wide SIFAM range. testing, etc.

SIFAM ELECTRICAL INSTRUMENT CO. LTD. Leigh Court, Torquay. Telephone : TORQUAY 4547-8

I-!igh q.liality material and
Bulles'S ceramics | i

u s T R Y pressed products.-
FOR IND

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 BU2C
- Porcelain Works: Sales Office: Iron Works: —
= MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON,
STOKE-ON-TRENT LONDON, E.C.4 STAFFORDSHIRE

Stoke-on-Trent 5164 MANsion House 9971 Tipton 1691
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Stondord

in [@ Continents

W@QSQ RADIO POINT-TO-POINT
- - TRANSNMITT2R

—— .-:- 4 % B —-—‘.i o
4]
- e ; owerful 40 kilowatt D.S.13's were

used to transmit Her Majesty the

Queen's Speech direct from Auckland,
New Zealand, to the United Kingdom
on Christmas Day, 1953.

More than 180 of these
transmitters are in use
throughout the World

<% Available for early delivery

D.S. series of transmitters & % 4% % % % % % % % % % il
*

¥D.5.10 | 3/5 kKW | Double Sideband i Werite for Radio leaflets

* . ) * Type D.S.10 No. 179/ 14
*DS.02F 4 KW | Independent or Single Sideband 4 T;‘;z o m;H
*D.5.13 | 40 kW | independent or Single Sideband Type D.S.13 Nox 13014

Ahkhkhkhhkhkhhkhkhkhhkhkhkhkhkkhkkhkkkk

Srandard Radio

Srandard Telephortes and Cables Limired

Regi d Office : C ght House, H.Ndwyd.l, London, W.C.2. }
RADIO DIVISION ° OAKLEIGH ROAD * NEW SOUTHGATE . LONDON. N.lI

C
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A (feven ldea!!

TRUVOX

pew

pre-set potentiometers

M wire-wound linear, type 126

H carbon linear, type 127

actual size

@ Completely enclosed in high-grade phenolic
mouldings, keeping resistance elements
dust-free.

@® Solder tags are heavily silver-plated and
designed to withstand soldering heat and
_bending without loss of rigidity.

® Spindles are fully insulated and provided
with integral control knobs for finger or
screwdriver adjustment.

® Tapped for 2-hole 6 BA fixing on }” centres.
These Egen potentiometers are based on long

experience of the needs of television and electronic
equipment manufacturers.

EGEN ELECTRIC LTD

CHARFLEET INDUSTRIAL ESTATE - CANVEY ISLAND - ESSEX
'Phone: CANVEY 691 and 692

I

Juneg, 1954

RADIO JACK

Extend the applicatlon of, and get greater enjoyment from, your Tape
Recorder with the TRUYOX ‘‘ Radio Jack *’ . . . designed to give you
direct reception from either of two local stations {at the flick of a switch)
or to make recordings, for future playback, of any of the programmes
radiated by the selected stations, Housed in a cast case, jewel gold-
hammered finish ; extremely simple to use and attractive in appearance.
The ** Radio Jack " can be used also with any amplifier having a high
impedance microphone input jack. Connection to your instrument is
simplicity itself . . . just plug it in by means of the BSS standard two-pole
telephone jack which is an integral part of the design of this unique unit.
It is only a 24in. cube, with an overall length of 4}in.

rrice £2.18.6

(PLUS 21/5d. PURCHASE TAX)

Send now for full details to

TRUVOX LIMITED

HARROW MIDDLESEX

Sales Office : |5 Lyon Road, Harrow, Middlesex. Telephone : Harrow 9282

Technical & Service Depts : 328 The Broadway, Station Road, Harrow.
Telephone : Harrqw 4455
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Announcing the NEW < “Ec

TEST OSCILLATOR No.

Type 872

Frequency Range: 20-40 Mc/s. @

40-80 Mcfs. |
Output Level: 1uV to 100 mV
from a source impedance of 75 ohms,
0.1zV to 10 mV from a source
impedance of 7.5 ohms.

Attenuators: Step attenuators
giving a complete coverage of the
output signal levels in 2 db steps
are provided.

Amplitude Modulation: Internal

modulation of 309, at 1000 c/s.
Frequency Modulation: Devi-
ations continuously controllable
from 0 to 40 kc/s at | kefs.

Power Supplies: The instrument
will operate from either a 12 volt
D.C. supply or from 100-130 and
200-250 volts, 50 c/s mains.

HE TEST OSCILLATOR NO. 2 TYPE 872 has been developed and manufac-
tured for the Ministry of Supply by Airmec in conjunction with the Signals
Research and Development Establishment. It is a transportable, hermetically-sealed
signal generator of very small size and extreme robustness, designed for use under
field conditions in any climate, but it is equally suitable for employment in the labora
tory or workshop.

Full details of this or any other Airmec tnstrument will be forwarded giadly upon request.

AIRMEC LIMITED

HIGH WYCOMBE, BUCKINGHAMSHIRE.

Cables ;' Airmec, High Wycombe.
Tel. : High Wycombe 2060.

43
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.Wéﬂﬁ/%.....,

gy s No doubt about it —it’s bound to be
a perfect fit if it’s a McMurdo CT8/P Cavity Cap!

it’s specially designed to fit the new television
cathode ray tubes with cavity caps without soldering
or loading. Here’s how: we mould an AH.T.
connecting cable into a polythene shroud which
acts like a suction cap and seals off the CRT cap.
No soldering or loading is necessary so the
possibility of a corona discharge around the tube

connection is nicely avoided.

 THE-TMURDO - INSTRUMENT - GO - LTD

Victoria Works, Ashtead, Surrey » Telephone: ASHTEAD 3401

Here’s quick, safe
anchorage!

U.I.C. *“ Cactus  and ‘ Porcupine ” Tags and the
almost limitless variety of Stand-Off Insulators will
solve all your anchorage problems quickly, easily and
efficiently.

These latest aids to neat and economical wiring and
component assembly are tough, fireproof, and
constructed entirely without solder. Only low-loss
ceramics and electro-plated brass are used in the
manufacture of these best of all anchorages.

Unique design

' nsulation perfection

compeﬁtive prices

Write for Catalogue Section 3a

UNITED INSULATOR COMPANY LIMITED
OAKCROFT ROAD, TOLWORTH, SURBITON, SURREY
Telephone : Elmbridge 5241-2-3-4

it
- ——

SPECIALIS‘F; IN ELECTRO TECHNlaL CERAMICS & COPEONENTS - SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS
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cing

' THE FIRST OF
/ THE “ELAC” RANGE
" OF ELLIPTICAL
LOUDSPEAKERS

This new addition to the wide range of
ELAC loudspeakers is particularly recom-
mended for use with Television Receivers.

The speaker gives a fuller bass response and a

considerably clearer top response. The Magnet
- System is completely shrouded, which reduces
stray magnetic field to the absolute minimum.

Available in Flux Densities 6,500 and 9,500 gauss.

Prices: 4 x 7G (Type No. 47/90), 19/10 inc. P.T.
4 x 7D (Type No. 47/91), 25/1 inc. P.T.

ELECTRO ACOUSTIC INDUSTRIES LTD.

STAMFORD WORKS, BROAD LANE, TOTTENHAM, N.I5
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AIR-SPAGED ARTIGULATED

CO©=AX casies

offer a unique combination of

v FRACTIONAL CAPACITANCE
v/ HIGH IMPEDANCE

v MINIMUM ATTENUATION
ALONG WITH

v/ EXCEPTIONAL FLEXIBILITY
v’ LIGHT WEIGHT

38 STOCK TYPES

FOR ANY OF YOUR STANDARD
OR SPECIAL APPLICATIONS

A few of the very low capacitance types are:

Type No. Capacit. pu Flft| Impedance ohms O.D.
C.44 4.1 252 1.03”
C.4 4.6 229 1.03"
C.33 4.8 220 0.64"
c3 5.4 197 0.64"
c.22 . 5.5 184 0.44"
c.2 6.3 171 0 0.44"
C.II 6.3 173 0.36"
c.I 7.3 150 0.367

VA0 \\\N
TRANSRADIO
oo NN

1382 CROMWELL ROAD, LONDON, S.W.7

uuuuuu
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SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT FOR
THE PRODUCTION LINE
& HOME CONSTRUCTOR

3" Bit Instrument Model

1 3
o
R
£
o
U
N
D
E
Q
U
I

SUPPLIED IN ALL VOLT RANGES
STANDARD VOLTAGES STOCKED
6/7, 12/13, 22/24, 50/55, 100/110, 200,20,

230/50

“ADCOLA" PVC & POLYTHENE

ELECTRICAL

CABLE

STRIPPERS ALSO AVAILABLE
IN ALL VOLT RANGES.

WRITE FOR CATALOGUES
ADCOLA PRODUCTS LTD.

Sales Offices & Works: GRANMER COURT, CLAPHAM

‘HIGH ST., LONDON, S.wa.

MACaulay 4272
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Marcont

Pulse Generator

TF 675E

The Pulse Generator that incorporates
an r.f. output modulator

A compact, convenient pulse source for | either polarity, at recurrence frequencies
general laboratory use, giving positive or | between 50 c/s and 50 kc/s, free running
negative pulses, variable between 0.15 | ortriggered. Forr.f. work it incorporates

usec and 40 usec duration, accompanied | a series modulator providing forthe pulse

or preceded by a synchronising pulse of | modulation of any r.f. signal source.

1.25 ysec pulse from TF | :
675E displayed on a high-
speed oscilloscope (M.I. type
TF 942)

A 1 N 5 S R 0 N S R >

MARCONI INSTRUMENTS

SIGNAL GENERATORS « VALVE VOLTMETERS - Q METERS - FREQUENCY STANDARDS
BRIDGES - WAVEMETERS « WAVE ANALYSERS - BEAT FREQUENCY OSCILLATORS
MARCONI INSTRUMENTS LIMITED « ST. ALBANS - HERTS - Telephone: St. Albans 6161/7
Midland Office: 19 The Parade, Leamington Spa Northern Office : 30 Albion Street, Kingston-upon-Hull
Export Oﬁice: Marconl'l;louse, Strand, W.C.2.

TC 48
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SHORTAGE OF RADIO

B ..4T/V ENGINEERS

3 YEAR COURSE

There is an assured well-paid future for those in Telecommunication En-

gineering (including oppor-

trained and willing to train in electronics, radar and g;glgcalf:tfmﬁiﬁmg‘%gﬁ

radio. Modern industrial techniques demand more and 30th, August, 1954,

more highly trained personnel and the gap between 4 YEAR COURSE

demand and supply is still widening. le:n cﬁifﬁ;‘;:“éf,f;‘i‘:‘i%“é%

This is your opportunity — write for our free e

brochures giving full details of courses to: ber, 1954, s
E M I I NSTITUTES Associated with

‘H.M.V.
DEPT. 16¢J, 10 PEMBRIDGE SQUARE, LONDON, WwW.a2. MARCONIPHONE

Telephone : Bayswater 5131/2. COLUMBIA

The College associated with a world-wide electronics industry. i etc

Wé‘ FOR TOOL POWER

THE POWER TOOLS THAT

= y sveed e fob

i" ‘TOOL POWER’ GENERAL PURPOSE DRILL

This is it! Bridges’ newest drill—the only drill in the world

with twice the power and 4 times the life of any other drill in its
class ! Faster penetration, easier handling, bags of guts—this drill has
everything! And like all ‘Tool Power’ tools, it’s built to last a lifetime.

HIGH-SPEED
PORTABLE
JIG SAW

ORBITAL
SANDER

23" BELT SANDER

IF IT’S POWER TOOLS—IT’S BRIDGES

S. N. BRIDGES & CO. LTD.. BRIDGES PLACE, PARSONS GREEN LANE, LONDON, S.W.6. (RENOWN 177/8)
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FIRST WITH THE NEW

—

A triple loop feedback circuit based on the famous
TL/12.

@ Maximum power output : 10 watts.

@ Frequency response : + | db 20 ¢/s to 20,000 ¢/s.
1,000 ¢fs. 7.5 watt

@ Harmonic distortion: 0.1%
output.

@ Feedback magnitude :
@® Damping factor : 25,
@ Hum :—80 db referred to 10 watts.

@ VYariable Treble and Bass Tone controls.

26 db. main loop.

The pre-amplifier will operate from any pick-up

generally available in the world.

“ LEAK ”
TL/10 Amplifier
& ‘‘Point-One’’
Pre-Amplifier

97 gns.

COMPLETE

or 9 gns. down and
12 monthly payments of 34/8.

PARTRIDGE P.3064

il
"C’”” COREOUTPUT TRANSFORMER
20 wetes for less than 19, dist.
@ Max. D.C. per half primary 100
mA

@ Anode to Anode load-10,0000hms.
@ Secondary load 0.95; 3.8; or

i5 ohms.
@ Freq. response 30-30,000 C/S4- 4db.
@ Leakage fess than 8 mH.
@ Primary shunt induet : 80 H at
5 v. 50 cps.

x 23" x 34". Weight :
PRICE : £4.18.0.

@ Size : 21"
24 Ibs.

THE “WILLIAMSON’’ AMPLIFIER

This is a world-wide known HIGH QUALITY AMPLI-

"

[ A
< 1.4
. S ~~H_;/

WE

precision condensers and
formers and
not substitutes.

FIER, BUT high quality can ONLY be obtained if
precision quality products as specified by the designer,
are used.

supply ALL COMPONENTS, including
resistors, potted trans-
EXACTLY AS SPECIFIED,

can

chekes,

GRAMOPHONE UNITS
THE “ COLLARO ' 3-speed Studio TRANSCRIPTION desk is now available.

¥ Heavy duty non-ferrous balanced turntable.

J Off position between each speed change,
mechanical and electrical.

% Thrust ball for spindle bearing. % Specially lengthened pick-up arm 16in. long,
1009%, d ically bal d rot bly. on banjo unit.
5 ARy g PR an.c? = assem. 4 % Rumble, wow and flutter free.
% Honed stator tunnel giving true electrical Less Pick-up and arm .. 13 9 6
betance: With Studio pick-up 409
GARRARD COLLARO‘ .
TAJAC or TB. 3-sp. (less heads)...... £7 11 1 3/544 3-sp. with Studio P.U............. £10 6 |
Turnover Crystal head (for TA/AC) £1 19 ¢ 3RC/541. 3-sp. with Studio Auto...... £15 3 10
Turnover Magnetic head (for TA/AC) £2 2 §  3RC[542. 3-sp. with Studio Auto ]
HGP 35/1—Std. or LP. (for TA/AC) [N 53807 om0 s 2mme - romeacoe SOaAAGOGER R Cras £17 10 0
YD) 20888 o- Sapeodifiho noracdERpaeREEaCeO £ 211 CONNOISSSU‘:K3 E & o
DECCA XMS—Std. or ‘““H' LP. Transcription Desk 3-speed ............ 3
(for TB.), each.........ccuveuiniinianane £2 14 8 Pick-up with | head (25 or 400 chms) £5 19 3
GARRARD Min. L.I. Std. or L.P, Extra heads .. £3 6
(for TB), each ....oooiiiniiiiianninns £l 4 7 Transformer . 15 9

THE “TRUVOX™” TAPE DECK

@ 3 shaded motors.
@ Fast forward and rewind.
@ 2 speeds—} track.

@ 50-10,000 ¢/s at 7in.fsec.

@ Overall size : 16} x |3in.

pole

22 Gns.

or £8 Deposit
and 12 monthiy
payments of 27/9.

“ Q-MAX "' CHASSIS CUTTERS

STILL the easiest and quickest way of cutting
holes in SHEET METAL.

eachl™ "~ =
$7or3” ... 11[60
o e . :iﬁ
i
1§ or 14.r ls/a!
137 . 18]

I~
17,

1¥ square ...

Keys, small,’

10d. ; medium,

1/3 ; large, 1/9. -
Patent No. 619178

SPECIAL PRICE FOR COMPLETE SET, £10.

““POLYMAX"" UNBREAKABLE INSULATORS
Stand offs : 17, 6d. ; |7, 9d. ; 14", 1/

Beehives, 2/-.

Feed-throughs, 1/3.

llustrated
Catalogue éd. post
free.

H.P. TERMS
AYAILABLE ON
PURCHASES
OVER £10.

25

HICH HOLBORN, LONDON, W.C1

TEL HOLBORN 6231

8-VALVE ARMSTRONG SUPERHET

8 watts push-puli
output, Negative
feedback, Bass and
Treble controls,
Short, medium and
long wavebands.
£23/13/-.

Or £8 down and
12 monthly pay-
ments of 28/9.

Aiso 10 valve Superhet Chassis

(Rlod e lIREA) cummil . .. s e s £31 19 8
EXP. 119 10 v. 6 bandspread, plus

LS =i £55 19 4

The latest ACOS Hi-G

Pfck-up with interchangeable clip-on heads for
either standard or long playing records.

Tracking weight—8 grammes.
Response flat from 40 to 13,000 cps.

GP.20 Hi-G—Armotly ............... £ 6 5
HGP.39/1.—Std. or LP head ......... £2 2 3
HGP.35/1.—3 pin plug-in head ...... £2 211
(As above but weight |0 grammes).
- “ Q-MAX "
MODELG.D.O.I.A
GRID DIP
OSCILLATOR

isanidealinstrument
for the determina-
tion of tuned circuit
. resonant frequency,
tuning transmitters
without application
of power, for the
determination of coil
mutual and stray
inductances and both
fixed and stray

] s

capacitances. Covers

s 1.5 to 300 Mc/s in

eight ranges. PRICE : 12 Gns. Complete.

Or 4 Gns. Dep. and |2 monthly payments of

I5/5.

OSCILLATOR  COIL

Completely enclosed in
" Neosid ’ former en-
suring minimum ex-
ternal field. Unsually
good waveform with
maximum amplitude at
45 Kc's. Lettered tag
panel connections and
one-hole fixing.

Overall size, 1{in. x l{in. x fin. PRICE [2/6.
] (Post 6d.)
Complete Oscillator unit with valve, 50:-.

THE “LINCOLN"'

SPEAKERS
Complete range, including Goodmans Axiom
104, £6/12/1 ; Axiom 102, £9/18/2 ; Axiom
150 Mk. I, £10/5/6 ; Wharfedale Super 5,
£6/13/3 ; Super 8 CS/AL, £6/13/3 ; WIOCSB,
£12/6/6 ; WI2CS, £9/15/- ; WISCS, £17/10/-

W.B. STENTOR!AN
HIGH FIDELITY UNITS

Developed to provide reproduction of high
fidelity recordings—speech coil Impedance 3 or
15 ohms.

H.F.1012—I10in. die cast unit; 12,000 gauss
magnet ; 10 watts ; 30-14,000 cps., 73/6.

H.F.810—8in. steel unit; 10,000 gauss; 5
watts ; 50-12,000 cps., 80'6.
H.F.610—6in. steel unit; 10,000 gauss; 3

watts ; 60-12,000 cps., 5076.
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INSULATING
HEATPROOF

DUROEFI WATERPROOF

NON-GORROSIVE

the only adhesive with \ & 1vurE
all these qualities? ppyINe

A clean, free-flowing liquid, Durofix is the perfect adhesive for such STIB I{ s I t
work as securing coil windings and terminations, binding laminations, a m 03
locking trimmer condensers and cores, fixing diaphragms to moving-

2
coils of speakers, knot fixing on Nylon, and for fixing felt to wood or any ma te” Ial

IIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIl:‘

DUROFIX SPECIFICATION
Tensile Strength
Approx, 10,000 Ib}sq.in.
Resistivity (50% Relative Humidity)
1010 ohms/cm. cube.
Dielectric Strength
600/ 1200 volts/mil.
Therma! Conductivity
(3.1 t0 5.1) x 10-% cal/sec/sq.cm/°C/cm
Temperature Stability
Satisfactory fromminus 40°C toplus {20°C
Water Reslstance
Very good up to boiling point.

AT E T e

TG EE O e

ST T T e

metal. Durofix more than meets the

most exacting requirements of radio

and T.V. manufacture, and is ideal 0” Ts TA N DI N 6
for servicing and home construction.

Used by Famous Radio & T.V. Manufacturers AD”ESI VE

Durofix is a Rawlplug product—famous

throughout the world for finest quality and

completedependability. For further Tech- s TR E N G T”
i i i i B484

nical Information and Prices write to—

THE RAWLPLUG CO. LTD., CROMWELL RD., LONDON, SW7 FRObisber 8111 (10 lines) Grams: Rawlplug Southkens I ondon

world wide demand

Th

world w:de reception

Such it is for the AMBASSADOR VISCOUNT Series.

g Reports reach the factory daily as to the excellence of their
performance in all parts of the world. Nine Valves (Viscount 2).

ight Wavebands (all coil ranges). Push-Pull Output. Low

ngnal to Noise Ratio. Shortly in production—a 5 valve version
VI'S Coun t S er Les of the VISCOUNT for those who desire a lower priced receiver but

Full details on request :

the same H.F. performance. Watch out for the VISCOUNT 3.

AMBASSADOR RADIO AND TELEVISION, PRINCESS WORKS, BRIGHOUSE, ENGLAND
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CALIBRATING UNIT
AT203

Range: DC-—300 Kc/s

Voltage Output :
10 volts—10 microvalts

Accuracy: +0'5%

FEEDBACK VOLTMETER
VEF252

Range: 10c/s—100 Kc/s

Sensitivity :
1'5 mV—I150 volts f.s.d.

Accuracy: +1%

o B ——— e Write for full details
(\ 3@& AJRQJR @ ‘NI \) i | these two new instruments
Se e -

e
—
T — — — ————

SOLARTRON LABORATORY INSTRUMENTS LIMITED

Solartron Works, Queens Road, Thames Ditton, Surrey. Telephone : Emberbrook 5611 PBX
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AGENTS FOR THE " SOUTHERN ENGLAND AGENTS

Astronic

Birmingham Sound
RANGE OF AMPLIFIERS
: , Reproducers Ltd.

A 1254C 12 Watts High Fidelity AC Mains. £26/5/0
(As illustrated.)

A 1258 Tone Corrector unit for A 1254C, £11/11/0
(As illustrated.)
A 1261/T 30 Watts Portable AC Mains. £36/15/0
: Styli, Matching Transformers and
A 1266/T |2 Volt Power unit for Al261/T. £12/18/6 spares for The Monarch and Regent
1267/T 40 Watts Portable AC Mains or Battery. £48/6/0 Gramophone Units.

Special Amplifiers, Transformers, Chokes and Laboratory Apparatus. A full range of Micro-
phones and Loudspeakers available. For superb reproduction of gramophone records use
the Monarch or Regent and A 1254C, Obtain details from your local retailer or wholesaler,
In case of difficulty and all overseas enquiries, write to ¢ Dept. AB ** at the address below.

N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1

Telephone : EUSton 7515. Cables: MIERSCO.

ToAG007

THE
COMPLETE ENTERTAINER
& > /4 (Patents applied for
y 4 TAPE RECORDER
The *‘impresario’” is a combination instrument that will make high

quality tape recordings of live speech or Music, Gramophone recordings
or Radio Programmes and Telephone conversations, etc.

@ Dual speed 33{7iin. per sec.

@ Twin track: up to 2 hrs. recording. 1

@ Separate bass and treble controis. p b
@ 4 watts Output: Neg. F/B. Rice e
@ Internal mike recording system. (EXCLUDING TAPE)

The *“Impresario ” can also be used as a high quality Radio, Gramophone
or Microphone Amplifier.

RADIO RECEIVER

Distortionless Superhet 3 wave radio tuner unit.

The ““ Impresario ™ is the first Transportable
Tape Recorder in Great Britain to provide

GUARANTEED
FOR I2MONTHS

power supply and internal space for a Radio
Tuner Unit with optional listening and/or . 14
recording. May be fitted in o few minutes, Trice Gns.
PIEZO- Tax Paid
Send for °*Impresario” illustrated Brochure
ELECT Rlc | 1w_fh'iec:halso c:n;ains der.aililof Radio Tuner Unit,
- e one Pick-up, suitable Microphones and’
MICROPHONES T Recording Tspe.
L.
Hand Unit in Rubber Grip .............. 3 gns. \
Studio Floor Stand Pattern ............... 6 gns. =
T o — LEE PRODUCTS (QT. BRITAIN) LIMITED
Telephone Pick-up Stand ..........ccco.oee 3 gns. ELPICO HOUSE, GT. EASTERN STREET. LONDON, E.C.2
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RELAYS

A compact design
for close stacking

SERIES 393

D.C. OPERATED

This extremely compact relay has its connections to
both contacts and coil brought conveniently to one
end, and is designed without projections to facilitate
close stacking where banks of Relays are in use. The
contact current handling capacity is exceptionally high
in relation to the overall dimensions of the Relay.
Good armature design has reduced the effects of
shock, vibration and acceleration, and the spring type

For further details of our hinge eliminates backlash friction and risks of

range please write. displacement,

TELEPHONE : NEWMARKET 318]-2-3

TELEGRAMS : MAGNETIC NEWMARKET

MAGNETIC DEVICES LTD

NEWMARKET

(=]
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NEW IMPRESSION NOW READY

Edited by F. Langford-Smith, B.Sc.,
B.E. Senior Member I.R.E. (U.S.A)), A M.LE. (Aust.)

enlarged fourth edition sold out within a
few weeks of publication and a second
impression has been produced

to meet the enormous demand.

NEHIHCA VIE A INUNIQ QI Y

Radio Designer’s Handbook is a comprehensive reference book,

the work of 10 authors and 23 collaborating engineers, containing

a vast amount of data in a readily accessible form. The book

is intended especially for those interested in the design and

82" x 51" 1,522 pages application of radio receivers or audio amplifiers. Television, radio
42s. pet. By post 43s. 6d. transmissi'on. and industrial electronics hgve been excluded in
order to limit the work to a reasonable size.

This book must not be distri-
buted to Australia, New Zealand

LT el Published for * WIRELESS WORLD
From booksellers or from : Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E:1

4

M "I
ION
-.'/ LIFS

ess COS
I_LWS GHOUSE|®)

Westayreis’

NTS

- Price 24/3
AC Input
240 volts.

METAL RECTIFIERS if(i:ce26/3
These new ' Westalite ** rectifiers are the answer to every problem confronting the lnPUt 3
amateur television constructor, cither for building into new sets or as replacements. 250 volts. i

Everything-about them is right—price—size—output—efficiency—and, of course, reliability ;
and ‘they will provide a current output of 300 mA, providing that cabinet and circuit
conditions allow adequate ventilation. They are for use in conventional half-wave circuits.
and are available EX STOCK. Address al! enquiries to

DEPT. W.W.6., WESTINGHOUSE BRAKE & SIGNAL CO. LTD. Al
N 82 York Way, King’s Cross, London, N.| ’é
. d
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for
radio
ceramics

STEATITE & PORCELAIN PRODUCTS LTD.

Stourport-on-Severn, Worcestershire, Tel: Stourport 111. Telegrams: Steatain, Stourport I

SP87.
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HUDSON

RADIO-TELEPHONES

MODELS

AM/250/M § watt Mobile 60 to 100 Mc/s

AM/250/M MK2 as above but with P.A.

AM/150/M 5 watt Mobile 100 to 185 Mc/s

AM/250/F 6 watt Fixed Station 60 to 100 Mc/s
AM/I50/F 5 watt Fixed Station 100 to 185 Mc/s
HED 102 Walkie-Talkie 60 to 132 Mc/s

FM 10l 10 watt FM Fixed Station 60 to 185 Mc/s
FM 102 10 watt FM Mobile Station 60 to 185 Mc/s

Supplied to the G.P.O. and the Home Office

HUDSON ELECTRONIC DEVICES LTD.

APPACH ROAD, LONDON, S.w.2

Tel.: TULSE HILL 4861

with 21 basic ranges

The Pullin Series 100 Multi-Range Test Set is an inexpensive piece of
equipment invaluable to radio and electronic engineérs. It is a
compact, portable instrument with a total of 21 basic self contained
ranges which provide adequate facilities for the measurement
of A.C. voltage, D.C. voltage and current, and resistance. All
voltage measurements are at 10,000 Ohms per volt.

RETAIL
PRICE

COMPLETE

instrumentation by

PULLIN

LABORATORY INSTRUMENTS DYNAMOMETER TESTING SETS
SERIES | - GE TE
INDUSTRIAL SWITCHBOARD INSTRUMENTS RS A R

PORTABLE TESTIK SETS

MEASURING INSTRUMENTS (PULLIN) LVD., ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 . PHONE: ACORN 4651-4995
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CAR AERIAL

Fitted quickly in any position on any
car entirely from the outside!

The ¢ AUTEX ” is the last word in car aerial design and combines an
attractive appearance with high efficiency. Above all its unique con-
struction enables fitting to be carried out without the necessity
of getting under the car wings, scuttle and dashboard, etc. By means
of a split washer device the “ AUTEX ” is fixed from OUTSIDE
the car—on a flat or curved surface and at any angle from horizontal
to vertical. No assembling is necessary—the aerial is wired complete
for immediate installation.

Model TCA/462/36. With mounting assembly of sturdy die-cast metal ; three
section telescopic rod (extended 60in., closed 24in.) of high-grade brass. All
exposed parts heavily chromium plated and with fully weatherproofed connec-
tions. Complete with 36in. low-loss =
co-axial polythene insulated P.V.C.
covered cable, fitted with standard
co-axial plug.

uisT PRICE 3776

Model TCA/462/60 as above but
with 60in. cable.

LisT PRICE 3©Q/6

Special packing glands ensure a
smooth telescopic rod action and
entirely prevent any rattle. In
efficiency the “ AUTEX” is up to
the very highest standard in conuimon
with all ANTIFERENCE Radio
and Television aerials.

X I

CLOSED
24 ins
(61-0cm)

EXTENDED
62ins.
(I57-5¢cm.)

FIXING

entirely
_ from the
STANDARD \ 2 outside
CO-AXIAL
PLUG\
FULLY
SCREENED

Sales Division :
Bicester Road, Aylesbury,
Bucks.

LIMITED

Telephone : Aylesbury 1467/8

57
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1 T rEmac me the speisi

: o0 avain oviented Sttt Timgformer @1e%, [
| Towoids, C oS Md;pM WCWIM
 Must contact them. without detss] |

Please write for technical literature, available upon request.
TELMAG ADVISORY SERVICE

We maintain a specialised advisory service and are always
pleased to co-operate on any specifi¢ problem.

TELCON-MAGNETIC CORES LIMITED

CHAPELHALL INDUSTRIAL ESTATE, CHAPELHALL, LANARKSHIRE. Tel.: AIRDRIE 2283

THE NEW TK9 THE FAMOUS 700L

Single-Speed Two-Speed
TAPE RECORDER TAPE RECORDER
Amaster.piece.of compactness Used by leading musicians
and engineering. Unique throughout the world. Two

features include: Precision
Place Indicator, Automatic
Track Switch, Universal
Magic Eye, etc., etc. Record-
ing time 13 hours. Tape
speed 3} inches per second.
Sound Frequency Range 50-
9,000 c/s.

hours _erfect speech record-
ing or one hour high-fidelity
music recording. Unique
Grundig condenser micro-
phone as sensitive as the
human ear. Tape speed
7% inches and 3§ inches per
second. Sound Frequency

\ P 4 PRICE 65 GNS. Ranges: 50-10,000 cf/s at
] % = less microphone, 74in. per second, and 50-
: w’ Grundie  “ Golden . Voice™ 000 cfs at 3tin. per second.
T . o moving cotl microphone PRI NS.
. BEZZ (GDM.5) 6 gns, Grundig - i
¢ === ‘¢ Stlver Voice crystal tncluding
2;24 1 microphone (GXM.1) 4} gns, condenser microphone
=T

HIRE PURCHASE TERMS AVAILABLE
Most Radio and Photographic Dealers stock Grundig. Ask
for a demonstration, or write jor tllustrated Folders to :
Dept. W.W., Grundig (Gt. Britain) Ltd., Kidbrooke Park
Road, London. S.E.3.

GRUNDIG
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Faithful reproduction starts with the
microphone. A tone control, with its top-cut
and bass-boost, can compensate, but can never
add fidelity. It cannot correct distortions,
whether of speech or music. A distorted
sibilant must remain distorted, a muffled piano
must remain muffled. The microphone alone
receives the sound and must pass it on without
coloration, false emphasis or attenuation.

And that indeed is the characteristic of the
Goodmans Z33. For it has an inherently flat
response, and is unusually free from

‘ peaking.” Moreover, its high sensitivity
ensures that nothing of the original sound is lost.
The brief specification tells its own story.

SOME BRIEF DETAILS

OUTPUT IMPEDANCE Standard Mode
20 ohms.

SENSITIVITY (20 ohms imp.) —87 db.
with respect to .| v/microbar: (Hi-Z)
—S55 db. ditto.

FREQUENCY RESPONSE 50-10,000 c/s
+5db

DIMENSIONS Overall length 3}in,
max. diameter 3in.

WEIGHT (including 10ft. screened cable)
14 ozs., with transformer 16 ozs.
FINISH Polychromatic Oid Gold, front
cover and base anodised, Dyed Gold. Or
Grey crackle and chromium.
Incorporating recessed ‘‘ ON/OFF”
switch.

THE PRICE

With built-in matching
transformer providing 200
ohms, 600 ohms or Hi-Z
impedances 30/~ extra

masters of quality reproduction

GOODMANS INDUSTRIES LIMITED, AXIOM WORKS, WEMBLEY, MIDDX. Telephone: Wembley 1200 (8 lines)
GD
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You can count on these . ..
- .. for a reliable performance

SPIN WHEEL M.G. GANG CON-
DENSER. Available as
1, 2 or 3 gang, 490 p.F.
nominal capacity, matched

STAND-OFF INSULA- S.L8 V ;
TORS. Working volmge DRIVE. A precis:on slide

1,500/5,000, Very high rule drive complete with

3 band glass scale. The
insulating resistance. spin wheel drive glves
perfect control through
ratio 24:1. Fitted with
constant velocity coupling,
eliminating strain on con-
denser and providing
mechanical and electrical
isolation from vibration and
noise,

Ceramic non-tracking. Sili-
cone treated to repel mois-
ture (ideal for tropics).
Tag or spill end. We have
a full range to cover most
needs.

and standardised to close
limits. Cadmium plated
steel frame. Aluminium
Vanes. Low loss non-
hygroscopic insulation.
Length excluding s;indle:
1 gang—1fin. to gang
—3kin.

Price 1 gang, 9/3,

2 gang, 14/-, 3 gang, IS/J.

Write for full details of the complete range of precision-
built components for Radio and Television industry.

JACKSON BROS. (London) LTD., KINGSWAY . WADDON - SURREY

Telephone : CROydon 2754-5.  Telegrams : WALFILCO, SOUPHONE, LONDON.,

TWO HOURS RECORDING on standard 1200 ft. spool
TO THE TRADE:

and TEN WATTS OUTPUT... X Tk for detats of

special Dealer
With standard 1200ft. spools, the SIMON Portable Tape facilities and Infor-
Recorder- affords two hours recording and brilliant play- mation Sheet T1/6
back—at 10 watts output if required. ‘Twin tracks, two
speeds. Frequency response is wide : 50-12,000 cfs
at 7iin./sec. and 50-7,000 c/s at 3}in./sec. Bass
and treble are independently variable.

Designed for the discriminating user, the SIMON
Portable opens up new fields of activity in
tape recording.

® L 4 [ ] L ] [ ] [ ] L 4 ° (] [ ] L] [ ]

SIZE ...

LOUDSPEAKER ..
POWER SUPPLY ...
INPUT CHANNELS

18 in. x 15 in. x 10 in.

6% in. built-in monitor

200/250v. 50 Cycles A.C.

.. High Impedonce for microphone;
low or high impedance for radio

POWER CONSUMPTION 100 watts approx.

q) -
) SIMON for
Ask for Y Monomaster ‘‘Finger- K Fast rewind and wind-
“THE GENTLE ART OF TAPESMANSHIP ” tip" Control on Sound Recording
and Information Sheet TH/6 % Separate capstans at a

% Provision for Remote
Control and indep:2n-
dent use of amplifier
for P.A,, etc.

Sensible Price

SIMON SOUND SERVICE Lvp. (©0cpt.w)

48-50 GEORGE ST., LONDON, W.1. Phone; WELbeck 2371 (5 dines)

Y Three motor drive
Y Drop-in loading
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Loud-speaker Manufacturers to the radio industry since 1930

We don’t make

. ... every kind, size and shape of loud-speaker that radio and
television designers may need. By concentrating on two basic
types and a range of sizes between 5" and 12" in diameter,
including ellipticall models, we can cover most normal
requirements and give set-makers the benefits of product-
uniformity and competitive price which result only from
large and economic production runs.

We do invite Chief Engineers and Purchasing Officers
to send for our technical data sheets, which summarise the
distinctive features of R. & A. Reproducers and transformers.
An indication of the size and sensitivity required will
enable us to send the appropriate sheets.

REPRODUCERS AND AMPLIFIERS LIMITED
WOLVERHAMPTON ENGLAND

Telephone : Wolverhampton 22241 (5 lines)
Telegrams : Audio, Wolverhampton




62 WiRELESS WORLD

Jung, 1954

Deflector Coils type DC300/C. As
specified for the “Teleking,’’ “Super-
visor’’ and “Magnaview.”’

Conversion circuits for 14in. and
1 i7in. C.R. Tubes available. Send
9d. and S.A.E.

MAINTAINING A REPUTATION......

Every day we read the words: ¢l am order-
ing Allen Components because they are so
highly recommended by my friends.”

We are proud of our reputation.
pioneered Wide Angle scanning some years ago we
naturally carried on our policy of producing com-
ponents designed to the highest specification and
engineered to the closest tolerance. In these days of
shortages and lowered standards such a policy is not
easy to carry out and it has necessitated unrelaxed
attention to detail in all our departments. The result
of this care is apparent in all our products, in which
good workmanship is combined with high reliability.

From all Leading Stockists.

ALLE

Crown Works, Lower Richmond Rd., Richmond, Surrey

Since we

May we suggest you ask your friends

COMPONENTS
LIMITED

Telephone: Prospect 9013
Send 9d. and S.A.E, for Circuit Diagram

CONTROL UNIT

Controls : 1. Input (a) Radio 50-150 Millivoits. (b)

Gram. (low impedance) 15-100 m.v. (c¢) Gram. (high impedance)
70-150 m.v. (d) Microphone 10-100 m.v. 2. Equaliser (a) 78' (b) 78"
(¢) L.P. (d) American NARTB 3. Filter (a) Roll-off 5 kcs. (grad).
(b) 7 kes. () 9 kes. (d) 9kes. (steep). (e) Level response. 4. Treble lift or cut
of 15 db. 5. Bass lift or cut of 15 db. 6. Volume contro! combined with
on/off switch. Valve: Mullard ECC83 double triode. Power supply
for radio unit 300 v. 20 ma., 6.3 v. 1.5 a. Finished : Hammered bronze
with engraved Florentine bronze panel.

SEE PAGE 141 FOR OUR RADIO AND T.V. MODELS.

WRITE TO US FOR DESCRIPTIVE LITERATURE.
% DEMONSTRATIONS at vour local High Fidelity specialists or
at our showrooms in Holloway 9 a.m. to 6 p.m. weekdays (Sats. until
5 p.m.) also Speciai High Fidelity Demonstrations on Thursday
evenings & p.m.

THE NEW 2esses

Specialists in High Quality Reproduction for over 20 years

A-10 HIGH
FIDELITY
AMPLIFIER

AMPLIFIER

Output : 10-12 watts, Distortion :
Less than .19 total harmonic at
8 watts. Frequency responsc:
10-100,000cps., within 1db 15-
30,000cps. Hum level: Better
than 80 db down. Damping factor: 40. Feed-back: 3 loops, main
overall loop being 26 db obtained by means of a tertiary winding on
the output transformer. Input required : 250 milliwatts for 10 watts
output. Valves used: Mullard low noise pentode EF86, ECC82,
double triode, 2 EL37, triode-tetrode connected, GZ32 indirectly
heated rectifier. Components: All fully tropicalised. Mains trans-
former by WODEN, PARTRIDGE output transformer, TCC con-
densers, Morganite controls and resistors. Mains input: Model A10,
200-250 v. A.C. 50 cycles, Model A10E, 100-110 v. A.C. 40-60 cycles.
Finished : Hammered bronze.

When' comparing prices of High Fidelity Equipment
*THE A.10 INCORPORATES ALL NECESSARY FIL-

TERS, and no additional filter units are required.

PRICE: AMPLIFIER £19.15.0 CONTROL UNIT £9.15'0

&

ARMSTRONG WIRELESS & TELEVISION CO.. LTD., WARLTERS ROAD, HOLLOWAY, LONDON N.7. Tel.: NOR 3213/4
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APPLICATION 95
SERIES 38

/ : %arw“/%w

e 1 atT of a
) || eppiearon ofa

A

LA DE ,% © “FLEXILANT"
‘ MOUNTINGS

SERIES 38

IN this instance the Series 38 ** Flexilant Mounting
protects a delicate instrument from vibration and shock.
Other applications are manifold — from
atrcraft to power-station instrument panels:
from ship’s instruments to the protection of

pyrometers in a steel works.

We produce a range of components that
absorb vibration; eliminate noise; suppress
shock.  Our new catalogue lists all these

Sfor you.

RUBBER BONDERS LIMITED

IN ASSOCIATION WITH EMPIRE RUBBER COMPANY { Proprictors: H.G.MILES LTD.)

DUNSTABLE : - - BEDFORDSHIRE

TELEPHONE: DUNSTABLE $33.85)6 {4 LINES) TELEGRAMS . SPANOIY, BUNS"AI\.E
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A range of 360 standard types avail-
able for “off the shelf ** delivery in
several different mounting styles
including both open and hermeti-
cally sealed «C "’ cores.

Fully descriptive Catalogue upom i

o AR s i -

(GARDNERS Rapigy/

SOMERFORD CHRISTCHURCH HANTS 7z/- 1024/%

® T/V TECHNOLOGY Ky
® RADIO ENGINEERING _:‘;55%532_
® FLECTRONICS = s 2
. NOW! \\

RADIO SERVICING LN

There’s a big future in T/V and Radio. Act now ! lIncrease
your knowledge. [Back up experience with a sound theoretical
background. 1.C.S. offer courses of instruction in—

T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE
ENGINEERING @ RADAR @ ELEMENTARY ELEC-
TRONICS.

1.C.S. will also coach you for the following examinations :—
B.L.R.E. ; P.M G Certificate for Wireless Operators ;
Radio Servicing Certificate (RT.EB) ; C, & G. Tele-
communications, etc., etc.

DON'T DELAY—SEND COUPON TODAY forfree descrip- I
tive booklet, stating which subject or examination interests you. I
Fesr include all books needed. Examination students coached

until successful.

Dept. 223E, I.C.S., 7l Kingsway, W.C.2.
NEECENE NNV NEENE NN TSR NN NN ENUNNCEeSENuUS NS SEEREEERRERE '

INTERNATIONAL CORRESPONDENCE SCHOOLS.
Dept. 223K, International Buildings, Kingsway, London,
W.C.2,

am interestrd in your speclal Summer Term offer. l

Subject ......... 0 CE0000000L o HO00G - BA0000000G0 Co0nto0c 160006008 HOCAR s |

Name .. ..ot v A E D .. .
(Block letters, ple~se)

Address

THE HUNTON UNIVERSAL BOLSTER OUTFIT
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

Two Punch Holders

% with detachable

Bolster Frame with
2 adjustable gauges
and insertable steel
Holders for Dies
3in. to 3%in. bore
diameter.

positive - action
u / Strippers take the
AN /i complete range of
Punches }in. to 3%in.
) diameter.
L

Equip your Press with
the Hunton Outfit and use
inexpensive standardised Punches and

Dies }in. to 3}in. diameter, obtainable from stock—in &in, sizes
—when required.

Standardised Tools also available at short notice for Square, Oblong and
other §hapgs. Louvre Forming (up to 8in. long), Corner Notching, Corner
Radiusing, Angle Iron Notching and Piercing, etc.

Get the Outfit now—Buy Punches, Dies and Tools as you need them

Descriptive brochure and prices on request.

HUNTON LIMITED

Phoenix Works, 114-116, Euston Road, London, N.W.1
Telephone EUSton 1477-8-9 Telegrams : Untonexh, London.
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Valves ang

tronices. ..

JW‘MW
X3

No
finer names

in an ever widening

field . ..

OSRAM VALVES
Receiving Valves

Transmitting Valves and
Industrial Valves

G.E.C. ELECTRONIC DEVICES
Transistors
Silicon Diodes
Germanium Diodes
Cathode Ray Tubes
Miniature Neon Indicators
Voltage Stabiliser Tubes
Geiger Miiller Tubes
Photoelectric Cells
Barretters

THE GENERAL ELECTRIC COMPANY LIMITED, MAGNET HOUSE, KINGSWAY,

LONDON, W.C.Zz
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MODEL Y 770R
V.H.F. COMMUNICATIONS RECEIVER

FREQUENCY RANGE 19 Mc/s. to 165 Mc/s. CONTINUOUS COVERAGE

Highly efficient signal frequency circuits.
Substantial diecast rotary coil turret.

Excellent frequency stability and
selectivity.

Accurate re-setting and ease of handling.

High sensitivity and excellent signal-to-
noise ratio.

High quality push-pull output.
For AM, FM, NFM and CW Signals.

Robust construction and outstanding
reliability.

«“S” Meter. Noise Limiter. Muting
circuit.

Preferred type valves.
Finest workmanship throughout.

@ A.C. operation. 110-250 volts. 40-60 cycles.
@ Dimensions l63in. x 15in. x 83in.
@ Weight 60lb.

PLEASE WRITE FOR FULL SPECIFICATION TO THE MANUFACTURERS:

STRATTON & CO. LTD., ALVECHURCH ROAD, BIRMINGHAM, 3i

— OSCILLATORS —AMPLIFIERS
TYPE HO/S0 GIVING 500 MILLIWATTS OUTPUT PA 25W GIVING 25 WATTS OUTPUT
TYPE HO/500 GIVING 5 WATTS OUTPUT PA75W GIVING 75 WATTS OUTPUT
% Extra large Scales fitted giving close ’ * Type HIFI-PA 25W Portable Amplifier.
Accuracy Frequency Reading. % Type HIFI-PA 75W Portable Amplifier.
% Scale Calibration Accuracy of 19%,. % 2 Microphone Faders,
% Supplied in 3 Standard Frequency Ranges. % 2 Gramophone Faders,
% Low Distortion Factor. ! % _ Bass and Treble Controls.
% Minimum Hum Level. % High Output with Low Distortion Factor.
% Output Voltmeter Fitted. * Standard Low & High Output Impedances.
% Built-in Attenuator. % Visual Output Indicator.
% High and Low Impedance Output. * Fitted with the latest type Sloping
* New type Sloping Instrument Panel. Control Panel.
Send for details immediately Send for details immediately
HEYPY TR €6 10,0,
Insist on Insist on
Look for the Registered Trade Mark Look for the Registered Trade Mark

¥4 DERRY ST., BRIERLEY HILL | D, DERRY S§T., BRIERLEY HILL
MW. STAFFS, Tola’phonn:!riorl.yllill 160; #“F‘M' 8TAFFS. ’I‘olgphonc:BrierloyHillHOﬁ'
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MAGNETIC MATERIALS  Extensive
research and manufacturing facilities have established
Mullard as the leading producers of magnetic materials.
They were the first, for example, to introduce Ferroxcube, the
world’s most efficient magnetic ferrite; ¢ Ticonal ’ anisotropfc
permanent magnets, renowned for their high stability and high
energy output; and Magnadur, an entirely new type of
permanent magnet with the insulating properties of a ceramic.
The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below will put a
team of specialised engineers at your disposal.

Mullard

Mullard  Ferroxcube +TICONAL’ PERMANENT MAGNETS « MAGNADUR (Formerly Ferroxdure)

being extruded into
rods for H.F. cores. PERMANENT MAGNETS . FERROXCUBE MAGNETIC CORE MATERIAL

MULLARD LTD., C')MPONENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2.
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PREMIER RADIO GO.

B. H. MORRIS & CO. (RADIO) LTD. EST. 40 YRS.

(Dept W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271

MAY BE BUILT FOR The NEW
£31-19-7 PREMIER TELEVISOR

including all valves.
Brief Technica! Details are as follows :

(plus cost of CRT)

20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mcjs
without coil or core changing. Wide Angle scanning Flyback El_-lT
giving 14 kV, Duomag Focaliser, permanent magnet focussing wn}h
simple picture centring adjustments, suitable for any 17in. or I.4|n.
wide angle Tube, may also be used with a 12in. Tube with very minor
modifications.

VIS!ION CIRCUIT Common RF Amplifier single valve frequency
changer, two IF stages, Video Detector and Noise Limiter followed by
special type of Video Output Valve. ALL COILS PRE-TUNED
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND-
WIDTH.

SOUND CIRCUIT Coupling from anode of frequency changer,
two IF stages, Double Diode Triode detector and first LF Amplifier,
Diode Noise Limiter and Beam type Output Valve, feeding a 10in.
Speaker. ALL COILS PRE-TUNED. 1

TIME BASES 2 valve sync. Separator.‘ giving very firm lock and
excellent interlace.

LINE TIME BASE Blocking Oscillator using a pentode driving a
high efficiency output stage comprising Ferroxcube Cored Output
Transformer with Booster Diode.

FRAME TIME BASE Blocking Oscillator drjving a Beam OQutput
Valve coupled through a Transformer to the high efficiency FERROX-
CUBE Cored Scanning Coils.

POWER PACK Double wound Mains Transformer supplying all
L.T.and H.T. using two full-wave Rectifiers.

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE
WOUNyb STA:’NS TRANSFORMER. ALL PRESET CONTROLS CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING
UP VER MPLE.

The Televisor may be constructed in § easy stages: (l) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final Assembly. Each stage is fully
covered in the Instruction Book, whiCh.lncludes layout, circuit diagrams and point-to-point wiring instructions. The Instruction Book also includes
full detalls for converting existing Premier Magnetic Televisors for use with modern wide angle tubes. All components are individually priced.

Console Cabinets in figured walnut can be supplied for the above receiver

at a cost of £13/10/-, plus 21{- packing and carriage, as previously advertised. Instruction book 3/6 Post Free.

The PREMIER De Luxe LO) R TI/A\I 831 L0 5 MAGNETIC TAPE RECORDER KIT

Including ALL parts, Valves, Portable Cabinet,8in.Loudspeaker, Tape- e
Table,Reel of ‘Scotch Boy’ Tape and Rewind Spool, and Microphone. PRICE £37.4.u

Qarr,
& fnsy *

THE 7-VALVE AMPLIFIER IS SPECIALLY DESIGNED
FOR HIGH QUALITY REPRODUCTION

Brief specification: YVALVE LINE-UP: EF37A First Stage, 6SL7
Second Stage and Tone Control ; 6V6 Output 6X5 Rectifier : VTS50
Blas and Erase Oscillator; 7193 Record Level Amplifier; 6U5 Magic
Eye Record Level Indicator. OUTPUT: 4 Watts. FREQUENCY
RANGE: 50 c.p.s. to 9,000 c.p.s. CONTROLS: Volume; Record/
Playback Switch; Treble Boost; Bass Boost—on/off.

MICROPHONE : Crystal—apecially designed for Premicr by famous manufacturer.
SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW

AMPLIFIER KIT (including 8in. Speaker) . ..... £11 0 O plus §/- pke./carr.
AMPLIFIER (already built, wired and tested) .. £14 15 O plus 7/6 pka./carr.
LANE TAPE TABLE & REWIND SPOOL ...... £17 10 0 plus 7/6 pkg./carr.
PORTABLE CABINET (rexine covered) .. .. £4 19 6plus 5/~ pkg./carr
MICROPHONE .....oivvvnenninncnieninnns £2 18 6 plus 1/- pkg.fcarr.
REEL OF NEW M.C.-2-III * §COTCH BOY ’* TAPE

(L20008) . .ovnieineieeimiiiennennneeanns £1 15 O0.plus 1/- pkg./carr.
v INSTRUCTIONAL BOOKLET......... 5.0 0 060 8BS D

This is credited if a complete kit of the Tape Recorder is ordered.

Supplied completely assembled 39 GNS.
Plus | gn. Pkg. & Carr.

TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please

add 1/- for Post Orders under 10{-, 1/6 under 40{-, unless otherwise stated,
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ONLY A FEW LEFT!

THE 9 &-VALVE SUPERHET
FAMOUS SOBELL TABLE RECEIVER
M. & L. WAVEBANDS
Valve Ilne~up 1237, 35Ls,
1487, 3
Entlmly tmnsporta.bla and
unusually sentive owing to
special feed-back circuit em-
ployed. Housed in attractive
plastic cabinet.
Chojce of 2 colours—Brown
and Cream.
Carrying handle incorporated in design.

200/250 A.C./D.C. mains.
Plus 5/- Pkg./carr.{Ins. ' -

Fully covered by Manufacturer’s Guarantee

For use ob

1124 RECEIVER UNITS

Range 30 to 40 Mc/s. Contains six new Valves 3-9D2,
1-8D" 1-15D2 (frequency u;hanger). 1-4D1, 24 ceramic
e,6 6 valve ing cans

30 reslstor- 1-WiwW Pot Meter Mica Tubular and ‘Block
Condensers, Ceramic cofl former, 2 Westector WX46 and
1 WesbectorWXA 5-way 4-bank switch withlong spindle
1.F. transformers, etc. Slightly soiled. 7/6
Brand new in tmmit cage 24/~ plus 3/6

postage and packipg.

A 4-watt AMPLIFIER KIT

with every-
thing for

plus 2/6
Postage & Pock.

Valve line-up 6SL7, 6V6 and 6XS5. FOR
A.C. MAINS 200/250 - VOLTS. The twin
triode 6SL7 is used for pre.-amplification
and also for a comprehensive tone control
circuit, which includes two very wide
range and continuously variable tone con-
trols for bass and treble. The output Valve
is of the beam type and feeds 4 watts into a
specially designed output Transformer which
is suitable for either 3 ohm or |5 ohm Speakers
Negative feed-back is applied from the second-
ary of the output Transformer over the whole
Amplifier to the input stage giving an excellent
frequency response. Due to the high gain and
wide range tone controls any type of pick-up
may be used. Suitable Speakers are listed
below. Overall size 9'x 7 x 5in, Instruction
Book with Wiring Diagrams and Priced
Stock List |/- post paid. Price of Amplifier
complete, tested and ready for use £5.5.0.
Postage and packing 3/6 extra.

T.V. PRE-AMPLIFIER
Amplifier Unit Type 208A uaing‘ 2-VRO1 valves sultable

tor operation on London frequency. Brand 1 9[ (>3
new. Plus 1/6 pkg. and carr,

HIGH QUALITY RADIOG RAM CHASSIS
A limited quantity uf these Chassis which we.re produced

WIRELESS WORLD

PREMIER RADIO COMPANY

METERS

{::rge stocks avallable, a foew of which are enumerated

Fnll Scale Scale Extemll

Lengthf"
n.
26A .. 1§ 2jround . 18
38A .. 1} 2ix2... 18
4A .. 1} 2ix2} 18
20A .. 1} 2jround ., 16
40A .. 1} 2iround 8
15mA .. 1} 2fround ., 16
5mA 2 3} round 16
6mA .. 2 3jround .. $/9
50mA .. 1} 2ix2%. 16
20V . 2 2§x2%}. /8
4OV .. 1 2hx2%...... /6

* BUILD

THE NEW PREMIER TRF RECEIVER

for £5.15.0

. . which is less than half to-day’s price

The circuitis the latest type TRF using 3 Valves and
Metal Rectifiers for operatlon on 200/250 voit A.C.

Mains. Waveband coverage ls 180/550 metres on
medlum wave and 800/2,000 metres on long wave.
The Dial is llluminated and the Valve line up is:
8K7—H.F. Pentode, 6J7—Detector and 6V6—Output.
The attractive Cabinets to house the Receiver, aize
12in. long, 6}in. high, 5}In. deep, can be supplied in
elther WALNUT or IVORY BAKELITE or WOOD.

below is an example
of the excellent value we offer

1 Cabinet and 1 DriveDrum .. 1/8
Back {choice of 1 Drjve 8pring .. 3d.
Bakelitelneither 1 Drive Pointer..  4d.
Ivory or Walnut 1 2-bandDial .. 1/8
orWood) .... 17/6 1 Front Plate .. 2/68

2 ChassisTRF .. 3/9 2 Dial Clips L.H. 84d.

1 ChassisBracketa 0d. 2 Dial Clips R.H. 6d.

1 Drive Bplndla 1 Length Drive
{Rear Drive) . 1/6 Cord 18in. .... 3(!,

TOTAL CO8T ......c...c0ovcevannannt £]1 1

SPECIAL PRICE FOR COMPLETE SECTION £1I5I6

plue packing and postage 2/6.

Send |/- for Instruction Bo_oklet which

includes layout, circuit diagram and

pomt-to-pomt wu'lng instructions, also
ded is a plete stock list of

by a leading T of quality R are
avallable.

The 3 waveband 5 valve Superhet eircult utilises the fol.
lowing Valves: 6K8G—Frequency Changer, 8B8G—
IF Amplifier, Detector and AVC, 6SL7G—Pickup
Amplifier and AF Amplifier, 6V6G—Beam Power Quput
Tetrode, 5Z4(1-—(ull wave Rectifier.
A special G t elrcuit is used
giving very high gain on any type of Pickup. Also
Included is a continuously variable Tone Control. The
large horizontal tuning scale measures 1lin. x 3§in.
Lh&!ﬂs measures 14}in. X 9in. x 8in. The Chassis was

dto fitinto a Rad costing £79.

£13.19 . 6 Pwus5/-packing

and carriage.
POWER SUPPLY
UNIT

Our special price Is

Incorporating output stage
Supplies an output of 250
voits at 80 mA. which is
suitable for the RI11556
with the output stage.

Jones pluga for connecting the Power Pack to the Re-
ceiver are Included. The 8V6 output stage complete
with Output Transformer and 64in. speaker is built
into the unit. Price £5/5/-, plusB/- packing and csrrin.ge

CORRECT ASPECT WHITE
Rubber Mask—Round or Flat

individually priced components.

R = N
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WHY PAY MORE ?
WILLIAMSON AMPLIFIER KIT 15gns.
plus7[6 post, pkg &lnu

and all t
mnmd exactly t.o author's specification.

WILUAMSON OUTPUT TRANSFORMER
(author’s spec.), 3.6 ohms sec, ............ £4.40
MAINS TRANSFORMER 8P425A (with

additional 6.3 v. 3 &, and capable of supply-
ing an extra 50 mA., for Pre-amp. or Feeder £3 7 6

_MANUFACTURER'S SURPI.US STOCK oo,

5-VALVE SUPERHET
RADIO RECEIVER
CHASSIS, built to
high standards ensor-
Ing quality reception.

are

7Y4,3 WAVEBANDS
Long, medium and
CONTROLB: Tuning,

short.
> wave change, volume tone control
onloﬂ Gram Position on 8witch. Plck-up and Exten-
alon dpeaker Sockets incorporated. For use on 200/
250 v. A.C. mains. DIMENSIONS: Length 14}in.,
height 113in, width 6}in. Distance between controls
left to right from edge of cbassla: 1lin. £7 1 9 6
3in., 64in., 3ln. Plus 8/- pkg./carr.{ns. o og

The above Receiver less Bpeaker and Output Trans-
former. A suitable 10in. Moving Coll 8peaker and
Output Transformer can be supplied at 2@/- extra.

AUTO TRANSFORMERS 50 WATTS

Input Output 0-110-210-220-230-240-250 7/6
volts. Piual/-.P. & P.
PREMIER VARIABLE IMPEDANCE

“« MATCHMAKER” M.O.I5 OUTPUT
TRANSFORMER

Deslgned to meet the demand for an efficlent variable
ratlo Qutput Transformer. 11 ratioefrom 13:1t0 80: 1
all centre tapped and can be used to match any output
va.lvea elther single. or push-pull Class "* A "* ABL""

** AB2"’ **B'* to any low impedance speech coll or
combhm'.lon thereof. Primary Inductance 60 henries
15 watts audio 100 mA. Price 45/-.

i ACCUMULATORS

2 volt 10 amp. (by famous maker) . . 4/11

2 volt 16 amp. .......... . . 5111
MINIATURE TUNING CONDENSERS
2-gang .0005 mfd. with trimmera ..... i) .. 6/9

FILAMENT TRANSFORMERS
Input 230 v. A.C. Output 12 v. at 1 amp. Completely

shrouded. Price §/11
| BATTERY CHARGERS
200-250 v. A.C. Will charge 2 v.,  v. and 12 v. Car
Battery at 1 amp. Housed in stmng metai casing.
Pinlshed in Green hammered enumel. 8ize: 6ln.
long, 3iin. wide, 3}in. high,
Guaranteed 12 mths. The
abave unit is manufactured
by PREMIER and and does ~
not contain Ex-Govt.
components. Plus —
2/6 post and pkg. 39/6

BATTERY CHARGER KITS
Allincorporate metalrectiflers, Transformersare suitable
for 200/250 v, A.C, cycle maijuns.

Cat. No.
2002 Charges 8 volt accumulator at 1 amp.

Resistance, suppiied to charge 2v.

accumulator ..
2004 Charges 2, 6 and 1

.. 19/8
amp. 22/6

LOUDSPEAKERS
ELAC—2iin. dia., Moving Coll, 15 ohm imp. 1B/-
PLESSEY—3in. dla. Moving Coll, 3 ohma imp. 9/11
ELAC—3}in.dla., Moving Coil, 3 ohmsimp..... 15/-
GOODMANS—5in. dia., Moving Coil, 3 ohms
imp. 15/6
ELAC—S8in. dia., !\Iovlng Coil, 3 ohms imp. .. 19/6
PLESSEY—S8in. dh -, Mains Energised, 3 ohms
imp. (600 ohms fleld) with Pentode Trans-
fOTMEr ....c..0ceveuuuavenoncnaoneonns
PLESSEY—S8in. dia. . Maine Energlsed 3 uhms
imp. (600 ohms fleld) '
PLESSEY—10in. dia. Movlng Coll, 3 ohms lmp 23/6
GOODMANS—12!n. dia., Moving Coil, 15 ohms
Plus 5/- packing and c&rriaga £8/8
VITAVOX—K12/20 12In. dia., Moving Coll,
15 ohms imp. . . £11/11
Plue 5[— packlng ‘and’ cmlag

22/6
19/6

MICROPHONES

LUSTRAPHONE : Moving Coil; High
Stand Type: £5/15/86—Hand Mike £6/6/-.
RONET' stal Mike : Incorp the Filter CellInsert;
High Imped. Ball Type: £3/18/6.

CRYSTAL MICROPHONE— Rothermel 2AD56.
ally recommended. £2/18/6.
above 10/6 snd 17/6.
ACOS. High d. Crystal Microph , type 35-1,

25/
ACOS. High d Crystal M. , type 33-1,

£2/10/-.
ACOS.* MIC 30 *tmped tal M £2/10/-.
(ThisMicrophonecan beused aselther Hand or Desk type)

CRYSTAL HAND MICROPHONE

High L d light
welght Gives very Mgh qnullty results when used with
t.ape recorder, amplified for any type of P.A. equipment.

lete with screen lead and plug plue1/6 Pkg. & Carr.

TImpedance.

Especi-
Table stands for all the

SPECIAL OFFER

A 12in. TRUVOX P.M. SPEAKER
(2-3 ohm Voice Coil) , For only
These are hrnlx,t}nr.ne;l (i’nrf:k:; 5 g::tron' 47 /6

Pﬂoe 28/6.

CRYSTAL MICROPHONE

An entirely insulated crystal microphone which can be
safely used on A.C./D.C. amplifiers. High impedance
No background noise, really natural tone. The idea:
Mike for taps, wire and sound projectors. Price 22/@,
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Limited supplles of C.R. TUBES
VCRS17C

Type K3I25
6iin. picture. This tube is a . K3/40
replacement for the VCR97 and . K3/45
VCR.)17 Guaranteed full size .. K3/50
Ppictur .. N3/160
51‘28R35I- Plus 2/6 pkg., carr., ins.

Type RM1
9in. blue picture. Heater volts 4  ALL BRAND .. RM2
Anode 4 Kv. In manufacturers’ NEW l . RM3
original carton. 1£3/19/6. Pluubl- pkg carr.,ins, . RMd4

= |
QUALITY CRYSTAL PICK-UP 371
Y  ROTHERMEL TYPE U48 26/~ | 12v.2amp
12 v. 4 amp.

Plus 1/8 Pkg. and Carr.

GRAMOPHONE AR,
CABINETS — Portable
By famous manufacturers
Substantial Wooden Case,
Rexine covered, iucluding
wooden motor board. Qutside
dimens.: Hgt. (when closed)
53in.,length 15in., depth
13}in., Clearance space,

j wider motor board when
closed 24in.

15/- plus 2/6 Pkg.,

plete witl

PREMIER RADIO COMPANY

RECTIFIERS

E H.T. l’enol

C.R. TUBES

5}in. screen. 4 volt Heater.
i3 racommended as eminentiy suitable for Tetevision.
carf, and ins. Data sheets snppll»d

VIBRATOR PACK
6 v. input 180 v. 35 mA. output com-

39/8. Plua B/- pkg., carr.

s WORLD JuxE, 1954

Famous Manufacturer’s Surplus of

ANTI - INTERFERENCE AERIALS

il ’l‘ypes T.C.
mA

offered at a fraction of original cost

This Electrostatic Tube
The aeria) ia designed for reception of long, medjum
and short waves, with any ordinary or communications
receiver, having an input impedance greater than 1,000
obms long{medium waves and 150 ohms short waves.
The installation discriminates agalnst locally generated
electrical interference, especlnll) on the sbort wave
bands. The tallatd ol an
8.3 Me/s flatly-tuned dipole which operates as a *T*’
aerfal on medium and long waves, The aerlnl and re-
ceiver t formers are intend

with a 70 ohms co-axial cable,

MASTERADIO "

h valve rectifier and feads,

Price 22/6, plus 2/6 pkg., carr,

Carry!ng handle and clip supplied {ree.

SPECIAL OFFER —at Almost Half Price
PLESSEY GRAMOPHONE UNITS

i llymndelrom Bri
7x5) x2in.. B
7% 3} x2in.
9} x 4} x 2in.
10 x 8 x 2¢in.
12 %9 x 2}in.
14 %9 x 2}in. 16
ALUMINIUM
7x6in. .
9} x Gin.
10 x 9in.
12x 9in.
14 x 9in.
16 x 9in, ..
20 x 9in.
22 x 9in,

1
The Motor Tone arm and Magnetic Pick-up is in one TRICKLE C
Unit with Automaticstop and start.
For use on 200/250 v. A.C. maine 50 cycles. Limited
quantity only. £3/19/6, plus 2/6 packing and carrlage.

of 120 volts at 20 mA., and
lator. Uses metal rectifier.

ALUMINIUM CHASSIS 18 s.w.g.

H.T. ELIMINATOR AND:

All parts to construct an eliminator to give an output

COMPONENT PARTS
A Aerial T bly. Comprising
one each: Aluminjum tmnslormer, Transformer clip,

ght Aluminium, with lonr gides

10% 9 x 3in. e
Rubber sueker, 4in, x }in. brass screw, 4AB x in. bruss
12 x 10 x 3in. 719 bolt, 4BA nut. t : i
14 %10 x 3in. 7111 Receiver Traost C with Insulat clips.
16 x 10 x 3in. 8/3 ete.; Porcelain Insulators, 2 each, 801t. Insulated Aerial
. \hre 60t. Scrcened Co-Axlal Down Lead.
10eedilin. 8- Installation instruction leafletincluded.
PANELS 18 s.w.g. LESS CO-AXIAL GABLE & AERIAL WIRE, 15/-, plus
7 x 4in. 1/- 1/6 pkg. and carr.
9} x 4in. 1/5 COMPLEIE 35/-, plus 1/6 pkg. and carr.
;g:;:: ]2'1115'1 GARRARD Rim Drive 78 r.p.m., complete
14 % 7in. 311 with magnetic pick-up and turntable . £5/19/6
6x7n. ..., 376 Packing and carriage on the above ‘unit 2/8
Hxmn. i MAINS NOISE ELIMINATOR KIT

Two epeclally designed chokes with three smoothing

s with circuit di Cuts ont all majns
noise. Can be assembled inside existing receiver. 4/11.
plus 6d. pkg. and carr.

HARGER KIT

2 volts to charge an accumu- (;..E.E}. wire ended, 2/6.

3718.

Germanium Crystal Diodes.
24/-doz.

mean DEPENDABLE
frequency control

@ !llustrated above are

Left:

Type G2 Crystal Unit
Frequency 50 kels.
Right:

Type GI Crystal Unit
Frequency 100 kels.

$sip

:1:{e]e] {3

ALL Brookes Crystals are made to
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, Hom: Office, 8.8.C., etc.
EARLSWOOD STREET, LONDON S.E.I0

Telephone : GREenwich 1828 l
Grams: Xuals, Green, London, Cables: Xtals, London l

SCALAMP
ELECTROSTATIC
VOLTMETER

This instrument intro-
duces a completely new
., conception of electrostatic
voltmeter. It is compact,

Cat. No. " portable and robust, and does not
W.W. 11310 : require critical levelling or special
¢ mounting. The movement has
DIRECT READING. ; a taut suspension, is critically
ZERO CURRENT : damped, and readings can be
DRAIN. ; taken with rapidity and ease.
THREE SECONDs ! Three models are available:
PERIOD. |  Cat. No. W.W. 11308
LAMP OPERATES ! .G D
FROM MAINS OR at. No. W.W. 11309
4 VOLT BATTERY. | Gats o kV A.C. D.C.
at. No. W.W. 11310
BRIGHT sPoT- | 5-18 kV D.C. and
INDICATOR. : 5 =12 kV A.C. R.M.S.

Please write for illustrated leaflet,

N

SCIENTIFIC {3 [ INSTRUMENTS

W. G. PYE & CO. LTD. GRANTA WORKS, CAMBRIDGE
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NEW ARCOLECTRIC

For Low Voltage or Mains

lllustrated are a few signal lamps taken
from our wide range. The insulation of

71

SIGNAL LAMPS

every Arcolectric signal lamp will resist
a flash test of 1,500 volts A.C.

The S.L.90 illustrated here is a typical
Arcolectric low voltage signal
lampholder. It is designed to accept
popular M.ES. bulbs. The bulb is
accessible from front or rear of panel
The domed plastic lens surrounded by a
polished chrome bezel gives a most
attractive panel appearance. This holder
can be fixed in a single 3" hole.

The mains voltage signal lamp S.L.88/N
is supplied complete with an M.E.S. neon
tube and a suitable series resistance.

Write for Catalogue No. 128

ARCOLECTRIC

SWITCHES ' LTD

S.L.86

SL92
CENTRAL AVENUE, WEST MOLESEY, SURREY ' TELEPHONE: MOLESEY 4336 (3 LINES)

5182

|
eaSOnS Why those concerned

\} } with recorded sound choose
|
!

FERROVOICE

MAGNETIC RECORDING TAPE
h d mil h
T ) - s Gives the highest possible signal-to- :-hee Pr'fg;.eer;: 'sddelgsr?:;se:fanconmtlr::el?' \:hlfjs

Does not curl—lies flat on the transducer
head, giving better frequency response,
and smooth tracking.

Has the lowest possible surface friction—
reducing wear on transducer heads, and
guide pillars.

Has the best possible dispersion of oxide
particles, free from coagulatlon, and

flocculation ensuring low noise level.

Is correctly heat-dried to preclude
** blocking '’ and sticking, layer-to-layer,
under storage conditions.

X
%X
x
Zx
¥x

Suitable for Single or Double Track Recording.
on 7in. Diameter Spool—Frequency response

The Lacquer is formulated tb attain the
maximum adhesion to the base materlal.

Length 1,200f¢t.
50 C.P.
ke/s. at 7.5 in. per sec. Breaking strain exceeds 4lb.

noise ratio—excelling in high-frequency
response.

Has a superlative dimensional stability—
negligible stretch, and the highest possible
tensile strength.

Discourages static collection during fast
forward, and fast re-wind operations.

The Kraft Paper base has been selected
after careful development with the paper
manufacturers—flexibility, and super-
calendering being prime considerations.

The Lacquers are pigmented with the
highest grade powder. The individual
particle size is less tha one micron
{0.000039 inch).

S. to 0 PRICE

MAGNETIC COATINGS LIMITED

38 GROSVENOR GARDENS LONDON SWI Telephone:

25 DASHWOOD, TRADING ESTATE
- SwWi

LABORATORY:
LONDON

WORKS &
LARCH ROAD -

SLOANE 9129

BALHAM 5579

ensuring a uniform dispersion of the
oxide particles within the binder.

The spools were designed to incorporate
the ‘‘universal”” hub, perfect balance,
and negligible rotation noise.

“ FERROVOICE " products are subject
to continuous development by our
technical staff.

“ FERROVOICE ** has a Coercivity of
270 oersteds (BHC) remanence
730 gauss, when subjected initiaily to a
magnetising force of H = 2,000 oersteds.



72 WiRrBLESS WORID Jung, 1954

ﬂf/ [t

|

DIAMETER RECORDS RETURNED

‘MAGIDISK"®

AT
AUTOMATICA AND MOTOR
BEAUTIFULLY 334, 45 OR 78 OV
STYLED SMOOTH R.P.M SELECTS SWITCHED OFF
MODERN LINES— 7°,10°OR 12° AFTER LAST
Discs RECORD

POLYCHROMATIC
FINISH

10"
DIAMETER
HEAVY STEEL
RECESSED
TURNTABLE
WITH RUBBER
MAT

EXTENDED
FREQUENCY
RANGE REVERSIBLE

SAPPHIRE STYLI

TURNTABLE
RiM DRIVE BY
VIBRATION-DAMPED
INDUCTION MOTOR

ELIMINATING CRYSTAL
RUMBLE AND COMPACT o
‘WOw* OVERALL

DIMENSIONS 1DEAL
FOR RADIOGRAM

OR T.V.
CONSOLE

AITTED
ANTI-ACOUSTIC
FEED BACK
SUSPENSION
SPRINGS

SIMPLE
UNIT CONTROL
‘ON," "OFF.' 'REJECT"®
AND RECORD
SPEED

MONARCH

Only the Monarch Autochanger has all these features. Its
record performance, fidelity reproduction and absolute
reliability are acclaimed by music lovers and record
enthusiasts everywhere—it’s the first choice of the experts.

WORLD’S FINEST AND MOST WANTED AUTOCHANGER

Birmingham Sound Reproducers Limited, Claremont Works, Old Hill, Staffs.

——— - P
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BRITISH MADE

HIMAH

VALV ES

Brimar’s long experience in the manufacture of
special-quality TRUSTWORTHY valves is now
being reflected throughout the entire Brimar
range.

Improved production methods, new and better
assembly figs, tighter control on the composition
of materials, and the closer supervision of vital
processes have resulted in valves with more
uniform  characteristics, greater mechanical
strength and a higher standard of rellability
as shown in the 12AT7.

Use the

WIRELESS WORLD 75

The 12AT7 is a very reliable frequency
changer and is widely used in modern
TV receivers, VHF and UHF com-
munications equipment. It is also
frequently employed in industrial equip-
ment, computors, navigational aids and
test equipment.

BRIMAR 12AT7

with improved performance
at NO EXTRA COST

1 MARCONI I COSSOR
BRIMAR MULLARD OSRAM EMITRON
now /:f l‘ﬁe l'/./ﬂe ; 12AT7 ' ECCsI BI152 & B309 12AT7

to BRIMARIZE/

FOOTSCRAY -SIDCUP ' KENT

Srandard Telephones and Cables Limited

FOO¢tscray 3333
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“lI have
just had
one of the
thrills of

my life”

HEG D

ACOS devices are prozected by patents,
patent applications and registered de-

signs in Great Britain and abroad.
GD

“] am happy to award five stars (which, I
suppose, is the spirituous equivalent of
an ¢Oscar’), to the Cosmocord HGP 39
pick-up, the Goodmans Audiom 6o loud-
speaker and the WB Pressure Tweeter
and Crossover.”

. . . wrote P. WILSON in the “Gramophone”.

Now Mr. Wilson is not only a well known tech-
nical expert, but he is old enough to have become
blasé, and yet here he is, admitting to a new
experience—to a realism of record reproduction
that has taken him aback. The recotd that
prompted his comments was Decca’s version of
the Beethoven Fifth. The HGP 39 pick-up (that
small but vital link) was one of the acos Hi-g
series.

Reproduction like this #s thrilling, and Cosmo-
cord’s big contribution to it costs so little. Only
£1.12.0 (plus 10/3 P.T.) for the HGP 39. Amazing
—ask Myr. Wilson!

ENFIELD *- MIDDLESENX

. . . always well ahead
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“BELLING - LEE”
NOTES

Choice of an Aerial

How often the choice of a tele-
vision aerial is considered unworthy
of much thought. Fifty to a hundred
pounds are spent on a receiver,
but ‘“ any old aerial will do.”” In a
paper by C. B. B. Wood, Research
Department, Engineering Division,
B.B.C,, and published in the Journal
of the Television Society for
October-December 1953, Mr. Wood
says: ‘“ It is an unfortunate feature
of television in its present state that
very few decibels in signal-to-noise
ratio separate the very best pictures
and those that are unacceptable,
and the addition of only three
decibels of noise in reproduction
can easily turn a moderate original
into a very poor repeat programme.’’
Mr. Wood was .writing about
Telerecording, but a decibel is
always a decibel, and when we say
that a certain aerial is better by
three decibels, that is important.
Those who spend their days and
evenings endeavouring to receive
a good picture in areas of weak
signal know all this, or they just
would not get a picture, and that
is why so many ° Belling-Lee”
aerials are seen in out-of-the-way
places. Only too many viewers
receive a picture too easily, they do

< Belling-Lee > *“ Junior Multirod,”
3-element array.

not realise how much better their
picture would be if they fitted an
outside aerial by °‘Belling-Lee.”
Approximately 50 per cent of all
television aerials sold are made by
¢ Belling-Lee.”

We are fully aware that most of
the people with ° Belling-Lee”
aerials on their roofs do not know

AT L

FLEX-LEAD

A REALLY COMPACT

AST!

SUPPRESSOR

for use with
- | appliances
using up to

f,';l'* (S S § Y "mg ..z;umn[;t

%
4

2 amp.(2-core)

tools, up to now they have
suppressor L.1314. This

offending component of an

smoothing irons.

EFFECTIVE AT T.V.
FREQUENGIES ONLY

However efficient flex lead suppressors may be
when fitted to household appliances and small electrical

evil, due mainly to their bulk.
Not so with the new * Belling-Lee” flex lead

moulded case of robust design, only 23in. X }in. X §in.,
specifically designed to be fitted within 6in. of the

Not for use with heavy duty appliances, 'such as

been regarded as a necessary

is contained in a compactly

appliance.

% QPP QIR RO RXP R R QO Ry QP QX QP R W R A QI RO R R

¢

BELLING

GREAT CAMBRIDGE RD.,

& LEE LTD

ENFIELD, MIDDX., ENGLAND

2

bow lucky they are to be receiving
such a good picture. ‘They put
their trust in their radio dealer who
did not let them down. The radio
dealer knows that mechanically. as
well as electrically ““ Belling-Lee »
aerials are as trouble-free as ex-
perience and care can make them.

ANovel ValveExtractor
and Pin Straightener

This novel valve extractor is
suitable for B7G, B8A and B9A
valves and enables their removal
from equipment made up of closely
packed components. The extractor
'is moulded in rubber, and the handle
incorporates a pin straightener for
B7G and B9A types.

This is accurately moulded in a hard

phenolic material, and will obviate
the damage to valves and/or sockets,
caused through trying to force
insertion with distorted pins.

Valve extractor and pin straightener.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx.
Written 24th April, 1954,

% QIR VDRI RV AV Q2RI VRV QD QA QI QW QIR QIR QI

77
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ded in the

as recommen

From a range of miniature rectifiers designed
for domestic Radio and Television receivers,
types RM 0 and RM 1 are recommended for
use in T.V. Band III Converters.

It may be covenient to use type DRMI ; an
assembly of two RMI rectifiers on a spindle
and bracket.

JUNE, 1954

use

GerJor(el

selenium
rectifiers

“ Wireless World X_(May issue)

SELENIUM

RECTIFIERS

Send for Leaflet
F/SRL. 9.

TYPE RMoO RMI
Maximum ambient temperature | 35°C  55°C | 35°C 55°C
Maximum output current (mean) | 30mA [5mA | 60mA 30mA
Maximum input voltage (r.m.s.) 125v 125V
Maximum peak Inverse voltage sov sV
Max. instantaneous peak current |  Unlimited Unlimited
Weight ... ... 0.82 oz. or

Srandard Telephones and-Cables Limired

(Registered Office: Connaught House, Aldwych, W.C.2)
Py RECTIFIER DiVISION: Warwick Road, Boreham Wood, Hertfordshire.

Telephone : Elstree 2401 Telegrams: Sentercel, Borehamwood
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MARCONI HR 2i

Independent Sideband
HF Receiver for
point-to-point services

This receiver i§ designed for independent sideband
reception of telephony and covers the frequency range
3-27.5 Mc/fs. It provides : selection of one of 6 crystal
controlled spot frequencies or continuous tuning over
the whole range, motor driven automatic frequency
correction, reducing errors of up to 3 Kcfs to sub-
stantially zero mistune. Reconditioned or local carrier
may be used for demodulation, full metering and
monitoring facilities.

Particular
atlention has

been given 10 ease
of servicing and all
units are easily withdrawn.

MARCONI

COMPLETE COMMUNICATION SYSTEMS

Surveyed, planned, installed, maintained

MARCONDI'S WIRELESS TELEGRAPH COMPANY LIMITED + CHELMSFORD < ESSEX

tca
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LOUDSPEAKERS—Why an Elliptical Cone?

It is generally agreed that the
weakest link in a reproducer
chain is the loudspeaker. For
example, in the very important
matter of frequency response, a
response variation: of = Idb
over the useful audio frequency
range is fairly easily obtained
from an amplifier, but the cor-
responding deviation for the
best loudspeakers is of the order
of £ 5db. Even these loud-
speaker variations are only true
on the axis of the loudspeaker
and off this axis much wider
variations are obtained. This
relatively poor performance of
loudspeakers as compared with
other components does not only
apply to frequency response, ’

and a similar comparison exists ’ /

for transient response, distor- 3 )
tion etc. Therefore any ap- ¥ -
proach to high fidelity must be /

based on a first-class loudspeak- v 4
er, and without it any improve-  Rigid

s
Aluminium

A standard ¢ His Master’s Voice”” 131" Elliptical Loudspeaker

i
|
!
I ? e () \
ol
'
'

/ ] H
Speech coil Wide angle Felt pad ensures

ments which may be obtained chassis centre cone. dustproofed.  ‘diffusion of high efficient sealing
from amplifiers will be of little for stability frequencies to0 baffle.
avail. of speech coil due 1o elliptical

Many of the imperfections of ~ cenfering. cone shape.

loudspeakers, particularly as regards frequency 4nd
transient response, arise from the fact that in the high
frequencies the loudspeaker cone does not act as a
simple piston but *“ breaks up ” into its own resonances,
which give rise to response changes with frequency and
“ hangover > effects or poor transient response.

These resonances may give either increased or de-
creased sound output at any particular frequency. An
increase in output arises when all the resonating parts
of the cone are in phase, that is, they all move forwards
and backwards together, and a decrease in output
arises when different parts of the cone are vibrating out
of phase, that is, when one part of the cone moves for-
wards while another moves backwards, so that the
output from the two parts cancels. These effects can
obviously be reduced if the cone is not of a symmetrical
conical form, so that although localised break-up can-
not be avoided, resonant break-up of the whole cone
will not occur, and variations in response and ** hang-
over > effects will be reduced.

The elliptical loudspeaker offers a solution to many of
the loudspeaker designer’s problems since the lesser

degree of symmetry as compared with a circular cone
renders the * break up >’ effects less marked. In addition,
for a given frequency response the elliptical cone gives
an improved spread of the high frequencies so that the
response shows less variation off the loudspedker axis.

Cone * break up ” effects may be further reduced by
not making the cone material homogenous throughout,
so that the symmetry of the cone is further reduced.
This may be done by making the centre of the cone of a
material with different elastic properties from the out-
side, for example the centre of the cone may be made of
aluminium and the outside of paper. This arrangement
gives a remarkably smooth and wide range response and
perhaps gives the best possible reproduction obtainable
from cone type loudspeakers. This type of loudspeaker
has been embodied in * His Master’s Voice >’ radios
and radiogramophones for the past 20 years, and while
it is true there has been a trend in the past year or
two towards the elliptical loudspeaker technique, the
use of the elliptical cone with two different materials
for its construction remains an important ‘ His
Master’s Voice »* feature.

<HIS MASTER’S

THE GRAMOPHONE COMPANY LIMITED

VOICE”

HAYES MIDDLESEX

Jung, 1954
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V 0 R T E X l 0 N TAPE RECORDER

% The noise level is extremely low and
audibly the hum ‘level and Johnson noise
of the amplifier and deck are approximately
equal. - Only 259, of this small amount of
hum is given by the amplifier alone.

% Extremely low distortion and back-
ground noise, with a frequency response
of 50 ¢/s.—10 Kc/s., plus or minus [.5 db.
A meter is fitted for the measurement of
signal level and bias level.

Y Sufficient power is available for recording
on disc, either direct or from the tape,
without additional amplifiers.

v A heavy mu-metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load.

% The .5 megohm Input is fully loaded by
18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.

% A power plug is provided for a radio
feeder unit, etc. Variable bass and treble
controls are fitted for control of the play
back signal.

% The power output is 3.5 watts heavily
damped by negdtive feedback and an oval internal speaker
is built in for monitoring purposes.

% Facilltles are previded for using the amplifier alone
and using power output or headphones while recording or
. to drive additional amplifiers.

PRICE, complete with WEARITE TAPE % The unit may be left running on record or play back
(D=L anodoonoanon TRTRPTRRITRI, 561000300000 £84 0 0 even with 1,750 ft. reels with the lid closed.

The amplifier, speaker and case, with detachable lid,
measures 81in. x 22%in. x 152in. and weighs 30 Ib.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts,

50 cycles within 19,. Suppressed for use with Tape Recorder. PRICE £18 0 0.

FOUR CHANNEL ELECTRONIC MIXER

is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.

It is recommended by a number of tape recorder
manufacturers for this purpose.

Any normal input impedance can be supplied to
order, balanced or unbalanced, the standard being
15-30 ohms balanced.

The normal output is 0.5 volt on 20,000 ohms or less,
but 600 ohms is available as an alternative.

The steel stove enamelled case is polished and fitted
with an engraved white panel suitable for making
temporary pencil notes.

An internal screened power pack and selenium
rectifier feed the five low noise non-microphonic
valves.

Used in many hundreds of large public address
installations and recording studios throughout the
world.

PRICE £36 |5 0.

Manufactured by
VORTEXION LIMITED, 257-263, The Brondway, Wimbledon, London, 5.W.I9

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble. London.”
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VALVES AND TUBES
AT HOME

ood sets

THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2, and branches
Member of the A.E.l. Group of Companies

RV2
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LEARN THE

PRAGTICAL

WAY

Specially prepared sets of radio parts with
which we teach you, in your own home,
the working of fundamental electronic
circuits and bring you easily to the point
when you can construct and service radio
sets. Whether you are a student for an
examination; starting a new hobby; intent
upon a career in industry; or running your
own business—these Practical Courses are
intended for YOU —and may be yours at
very moderate cost.

EASY TERMS FROM £1 A MONTH

With these outfits, which you receive upon
enrolment, you are instructed how to build
basic Electronic Circuits (Amplifiers,
Oscillators, Power Units, etc.) leading to
complete Radio and Television Receiver
Testing and Servicing.

R A D I 0 Outfit No. |.—For carry-

ing out basic practical work in Radio and
Electronics, from first principles and
leading to the design and building of
simple Recejvers.

RADI O outfit No. 2.—With this equip-
ment, you are instructed in the design con-
struction, testing and servicing of a complete
modern Superhet Radio Receiver.

TELEVISION outfit No. 3.

—With this equipment you are instructed
in the design, construction, servicing and
testing of a modern high-quality Television
Receiver.

OTHER COURSES WITH EQUIPMENT INCLUDE:

MECHANICS - ELECTRICITY '
CHEMISTRY - PHOTOGRAPHY | o e o pork s,
cA R P E N T R Y : —— Chiswick, London, W.4.
i
|

Please send me your FREE book on Practical Courses :
| am interested in Radio | [J, Radie 2 [J, Television [J .

ALSO DRAUGHTSMANSHIP - COMMERCIAL ART
AMATEUR S.W. RADIO - LANGUAGES - ETC.

ADDRESS

6/54

E.M.L. INSTITUTES i only postal College which is part of a world-wide Industrial Organisation

1IC.23
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The new Mk. lll Gamera
with 4:"or 3"
image orthicon

The use of the new Marconi camera BD 687
with 41" or 3” image orthicon tube and the
employment of better circuit techniques in
the camera channels have reduced to a
negligible degree such faults as black halos,
edge effects and electronic ghosts; whilst
resolution, grey scale and signal-to-noise
ratios are greatly improved. Ingenious design
has led to simplicity of control and provided
for fully remotely controlled applications.

Besides the camera the channels BD 808/809
comprise a Camera Control and Preview
Monitor, Regulated Power Supply Unit and
Focus Supply Unit.

MARCONI

Complete Broadcasting
and Television Systems

Marconi equipment has been installed in every one

of the  BBC Television transmitter stations

and in the USA, South America, Canada, Italy
and Thailand.

MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX

el
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Write for illustrated leaflets about both of these instruments | T UBES &

Cl.53 A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 1, !
HIGHBURY GROVE, LONDON, N.s Watves
Telephone : CANonbury 1234 (33 hines) Telegrams : Cossor, Norphone, London. Cables . Cossor, London, |

C‘)SS('R presents...

The new Cossod
Double Beam Oscillograph

MODEL 1052

Two similar amplifier channels with an approximate
gain of 2000 and an upper frequency response of 3
megacycles are features of this new Cossor Double
Beam general purpose oscillograph. The repetitive or
triggered time base has a sweep duration from 200
milliseconds to 5 microseconds.

The instrument will operate from power supplies of any
of the various frequencies and voltages encountered in
the Armed Services or from standard civil supply mains.
The top and side panels are quickly detachable to allow
inspection and a removable plate at the rear of the instru-
ment allows access Yo tube plates, anode and modulator.

and, Voltage Calibrator

MODEL 1433

Primarily designed to be used with the new Cossor
oscillograph the Cossor Voltage Calibrator model 1433
provides an accurate means of calibration of input volt-
ages to the plates or amplifiers of any oscillograph.
Calibrating voltages are read directly from a wide scale
meter without any computation being necessary.
Measurements can be made to an accuracy of + 5%
and the instrument can be used in any application where
a source of accurately-known voltage is required.

ELECTRONIC | srwavs use
INSTRUMENTS (¢ g8 s o R

85
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CLEBEARLY the Best
of RA. Speoakers

-

Robust. Reliable,
ReallyWeacherproof

LlST PRICE ' - The world-famous range of Truvox Public Address loudspeakers

includes many models designed for widely varying applications.

L But all have in common the clarity of reproduction, absolute

€ss dependability and magnificent performance under the most

Transformer exacting conditions which are characteristic of Truvox loud-

(NO PT) speakers. The model illustrated is just one example from an

¥ infinitely varied range. Write to-day for descriptive folder and
price list.

Manufactured by :

RA 13 REFLEX SPEAKER ROLA CELESTION LTD.

deal for critical installations where clear speech reproduction is of first .
importance. Glves three or four times the coverage of conventional Ferry Works, Thames Ditton, Surrey.
zabinct speakers. Excellent as a local intensifier. Handles up to 3 watts. ‘Phone: Emberbrook 3402-6.

INTRODUCING

Pursuing our policy of *‘ 3-D » Radio, we have the pleasure to announce the

addition of the SOUND SALES ¢ F.M.” UNIT. Tunable over the com-

plete range via slow motion, plus volume control, and selector switch giving
@ alternative ¢ A.M. reception,” or ‘ tuning-check > position,

The new F.M. UNIT is in the same compact form as the Sound Sales

““ A-Z >’ Radio Unit, and is priced at £15/10/- complete with experi-

mental aerial,

Ideally suitable for use with the ‘“ A-Z ” Junior Amplifier or the ‘‘ A-Z”
12W Amplifier. e
-, =y Or, complete with individual Power Pack to facilitate connection with

equipment which cannot provide the H.T. and L.T. supply required,
] priced at £20 complete with aerial.

SOUND SALES LTD., WEST STREET, FARNHAM, SURREY. Farnham 6461-2.3




Jung, 1954

WIRELESS WORLD

87

to Britain an entirely NEW

AMPLIFIER & PRE-AMPLIFIER

2 7GN~S. COMPLETE

A price made possible
only by world wide
sales.

TL/10 POWER AMPLIFIER

This 10 watt amplifier maintains, in
every respect, the world renowned Leak
reputation for precision engineering,
fine appearance and fastidious wiring.

SPECIFICATION

Circuitry

A triple loop feedback circuit based on the famous TL/12.
The output transformer is the same size as in the TL/I2.
Maximum power output: 10 watts.

Frequency Response: £ 1 db 20 ¢/s to 20,000 cfs.
Harmonic Distortion: 0.19, 1,000 ¢/s, 7.5 watts cutput.
Feedback Magnitude: 26 db, main loop.

Damping Factor: 25.

Hum : —80 db referred to 10 watts.

Loudspeaker Impedances: 16 ohms, 8 ohms, and 4 ohms.

LIEAIK

The handsome gold escutcheon plate
contributes to the elegant appearance,
and blends with all woods.

% Pickup

The pre-amplifier will operate from any
pickup generally available in the world.
A contlnuously variable input attenuator
at the rear of the pre-amplifier permits
the instantaneous use of crystal, moving-
fron and moving-coil pickups.

+* Radio

The radio input sockets at the rear permit
the conncction of any tuner unit. An
input attenuator is fitted. H.T. and
filament supplies are available from the
pre-amplifier. .

% Distortion

Of the order of 0.1%

Y Write for leaflet W Y&
H. J. LEAK & CO. LTD.,, BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3

"Phone : SHEpherds Bush 1173/4

Telegrams : Sinusoidal, Ealux, London

‘“ POINT-ONE *’ PRE-AMPLIFIER

* Hum
Negligible, due to the use of recently
developed valves and special techniques.
% Input selector
Radio, tape, records ; any and all records
can be accurately equalised.
% Treble A
Continuously variable, +9 db to —15 db
at 10,000 ¢/fs. *
% Bass
Continucusly variable, 412 db to —I3
db at 40 ¢fs. .

Volume Control and switch

e switch controls the power supply
to the TL/I0 power amplifier. -
Y% Tape Recording Jacks
An exclusive feature. Readily aceessible
jacks are provided on the front panel for
instantaneous use with Tape Recorders
which have built-in (low level) amplifiers.

Cables : Sinusoidal, London
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% Sensitive 4-valve
superhet.

% Attractive 2-tone case and
three colour scale.

% Full AV.C. and fixed
tone correction.

% Space for Mains Unit.

% Factory-built look.

The Elpreq **Stroller” is
an all-dry battery operated
superhet, using frame aerial
and 1.5 volt valves Type 1R5,
1T4, 1S5 and 3S84. It is
particularly selective and gives
powerful results on long and
medium waves. Battery con-
sumption, however, is quite low,
The cabinet is ultra-modern and
finished crocodile and/or lizard
skin in two _shades, The
control-board is similarly fin-
ished, and with the three-
coloured dial, gives the whole
a factory-built aspect.

THE * WINDSOR *

5

veneered and satin finished.
carriage and packing 3/6.

% 7 inch elliptical speaker. §

TABLE RADIO CABINET

Due to a special purchase, we are able
to offer this very fine cabinet, size
approx. 15} X 14 X 6fin.—walnut
37/6,

Note. This cabinet is the correct one
for the chassis above with 63in. speaker.

sizes

WIRELESS WORLD

"STROLLER"

EXCITING NEW BATTERY PORTABLE WHICH
CONVERTS TO A PICNIC RECORD PLAYER

Full constructional details of
this superhet and of the
Picnic Player unit which, by
the undoing of four screws,
slips into the cabinet in place
of the radio, will be found
in our booklet ** The Stroller,”
price 2/6 (returnable if parts
purchased).

Cost of portable cabinet and
all parts for Stroller, including
valves, speaker, but not bat-
teries, is £8/17/6 (H.P. deposit
£2/19/2), carriage 5/-. Cabinet
available separately, price 37/6,
plus 3/6 postage.

This is a 5-valve A.C. superhet
covering the usual long, med-
ium and short wavebands.
It has a particularly fine clear

with an extra long
pointer travel. The latest
type loctal valves are used and
the chassis is complete and
ready to operate. Chassis
size 15in. X 6in. 6in.
Price £9/19/6 complete with
8in. speaker, Carriage and
insurance 10/-. H.P. terms
£3/7/- deposit.

A FEW REMAIN

This cabinet
It is suitable for a televisor using tube
varying from 12in. 1
its overall dimensions being 3ft. 5in.
high, 1ft. 4in. deep, 1ft, 10in. wide,
It is complete with plywood back and
‘“ Bowler Hat.”
a very expensive televisor and really

is offered below cost:

to 17in.,

Originally made for

good quality. U:; eatable. Offered
at £7/5/- or £2/8/4 dep., carriage,
packing, etc., 12/6. Note: These

are cut for 12in. tubes, but the holes
for the controls are not drilled.

T ———

ELECTRONIC PRECISION EQUIPMENT LTD.

~ BEETHOVEN
’!  5-VALVE
. SUPERHET

£ Complete with

valves amd Rola

loudspeaker,

P -' ready to work off

3 A.C. mains—

three waves (L.,

M. and 8,)—large dial, slow motion

drive, dust cored coils, etc., £8/17/6,

or £3 deposit (balance over 12 months),
carr, 7/68.

Fine walnut veneered and polished
cabinet to take the Beethovem 5-valve
Superhet with 6§in. loudspeaker, thus
making a really excellent table model
—worth £18-820. Price 49/8, carr. and
packing, Bf extra. Xf bought with the
Beethoven chassis, the hire purchase
deposit £3/15/8, carr. 10/

Totally enclosed
and fitted High,
Low and_ off
Switch.  Inter-
mittent output 4
volts 1,000 amp.
Ideal all welding
or as power unit
for spot welder.
Price  £4/10/-,

age and
packing 7/6.

Jung, 1954
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7-WAVE BAND ASSEMBLY

7-wave coil pack for up to 11 mtrs.
with R.F. stage, three-gang ¢
condenser, slow motion drive, I1.F.
transformers and numerous other parts,
make a really fine receiver. Price £6,
plus 10/- post and insurance.

Note: The above are new, but removed
from chassis.

EX-GOVT. BATTERY SET ONLY 30/-

Medlum

waveband battery
made originally for canteens, etc. In
cabinet, less valves, soiled needeservicing,

superhet,

few only to clear.

Price 30Q/- each, plus
| 5f- carriage.

MINIATURE PORTABLE T.V.

Iy

You can probably think of many other reasons when you may need a midget

televisor, but it will certainly be useful

d to h

(a) is {11, or

(b) Your blg T.V. fails.

(¢) You want to alter or adjust your
big T.V.

The Elpreq Miniature Televisor uses

dard 1 clrcuitry, employ
ing a total of 13 valves and 2 crystal
diodes, The cathode ray tube used is a
2}in. Service type V.G R. 1394, which
has a standard equivalent and will there-
fore always be obtainable. Ths layout
is extremely clean, straightforward, and
professional, The wiring, whilat,naturally
being alittie more intricate due to minia-
turisation, 1s nevertheless completely

accesgible, and very good results have
been obtained.

when :—

room,
{d) The commercial programmes start.
(e) Berviclng an aerial installation.

The total cost, if you have to eve
part, would coma to ﬂs-sl’l.b‘gﬂ y(l;ly;
may have many ofthe componentsalready
in stock as only standard conventional
componentr are used. A carrying case,
similar to the artist’s illustration above,
will be available shortly, 1ts size will
be approximately 9iin. X 8in. X 6in.
(internally).

Full construction data, layouts,diagrams
templates, etc., running into some 50
sheets, is available, price 5/~ post free.

COIL PACK 19/6

Manufactured by quite a famous
company, this 3-wave Coil Pack
incorporates a gram position and
Long, Medium and Bhort wave
band, designed for 465 kcfs LP.
Brand pew and fully guaranteed.
Complete with cirenit, only 19/8,
limited quantity, so act quickiy.

DEPT. 2, ELPREQ HOUSE - HIGH STREET - WEALDSTONE - MIDDX
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CLEARANCE BARGAINS

4-inch NAVIGATIONAL
COMPASS

In wooden carrying case, but
less fluid. Damaged, but repair-

able.
ELECTRICAL
K.W. METER

By Ferranti. Complete
works, less the case.
Slightly damaged, but
repairable, and contains
very useful spares.

PORTABLE CABINET

Rexine covered. Perfect,
with back and handle.
Ready

Room for

4/6

postage 1/6.

7/6

postage 2/-.

to take chassis.

12/6

POStaEc2/c: batteries or
power pack. Size 12in. x

10}in. X 73in.

DEAF AID
CASE

Polished Bakelite,
pocket clip.

BUTTON
MICROPHONE

carbon
Quantity

3/6

postage 6d. oo

1/6

postage 6d. Extremely small,

granule type.
price 15/- doz.

NOVELTY RADIO

Complete tunable M/L
Radio with room for 3in.
speaker in base. Needs only
valves, speaker and batteries,

CLOCK CASE

Made from hard wood,
veneered and polished. Un-
drilled so suit any clock
or other movement.

WIRE

29/6

postage 2/6.

3/6

postage 1/-.

2/6

postage 9d.

HAND SPRAY
GUN

Suitable all liquids or powder.
Ideal for finishing models, etc,

W ®

6/6

postage 9d.

152-153 FLEET STREET, E.C4.
Phone: CENTRAL 2833,
Half-day Saturday.

WIRELESS WORLD

TRULY PORTABLE
introducing the

CLEVELAND
SPRINGBAT

Record Player

To be truly port-
able, a record player
must be indepen-
dent of the mains.
Owing to the cost
and weight of dry
batteries, however,
it is not advisable to use an electric motor. Fortun-
ately, at the picnic and other functions, when the
player is most needed, there are plenty of willing
hands to wind. Therefore a spring motor is no objection.
The Cleveland Portable Pic-
nic Player combines the true
and full response of electronic
recording with the con-
venience of a modern
spring-wound motor. All
nicely put together in a
handsome  carrying case.
Price complete ready to work
(less batteries) £13/13/-, or
£4/11/- deposit, carriage free.
Batteries 10/7 the two.

BATTERY AMPLIFIER

We call this the “ Ready.” It is a 2-valve amplifier
and uses a most efficient circuit, ensuring maxi-
mum volume and quality for minimum battery
consumption. Midget construction throughout.
Size approximately 2X24X6in. Complete,
ready to work with O.P. transformer, but less
speaker, price 47/6.

42-46 WINDMILL HILL, RUISLIP,
MIDDX

Phone: RUISLIP 5780.
Half-day, Wednesday.

THREE OUTSTANDING BARGAINS

CONSORT CABINET

In two-tone, highly polished walnut
veneer, with contrasting inlaid
bands. Lift-up lid and storage
compartments. Uncut motor board.
Size 2ft. 6in. wide, 2ft. 5}in. high,
Ift. 2in. deep. Clearance to motor
board is 6in. Price £9/18/6 plus
15/- carriage and insurance. Or
H.P. £3/6/2 deposit.

ALL-WAVE RADIO CHASSIS
5-valve superhet for A.C. only.
Coloured Edge-lit dial, usual refine-
ments, good output on long, medium
and short waves, as well as on gram.
Price £9/19/6, plus 7/6 carriage and
insurance. Or H.P. £3/6/6 deposit.
AUTO CHANGE RECORD
PLAYER Three-speed with famous
Studio pickup for all records.
and packing. Or H.P. terms £3/16/8 deposit.

E—

29 STROUD GREEN ROAD,
FINSBURY PARK.
Phone: ARCHWAY 1049,
Half-day Thursday.

Personal shoppers to any one of these addresses.

Price £11/10/- plus 10/- carr.

o0
o
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No, we do not recommiend this method!
We offer, instead, SAVAGE ‘VLF’
and ¢ LRF’ Amplifiers, giving

A SOURCE OF POWER

where it is required for vibration and
fatigue testing of structures, com-
ponents, engineering products, engines,
special metals, etc. In this direction,
the applications of this equipment are
countless, as they are, also, as a variable
frequency power source for trans-
formers, meters, motors and electrical
component design.

This equipment is inexpensive to
purchase, simple and economical to
use; gives complete and accurate
control at all times.

Ask us TO-DAY for full details,
without obligation. Or let us know your
problem in this field and we will
gladly help you.

W. BRYAN SAVAGE LTD.

WESTMORELAND RD.,LONDON, N.W.9

TELEPHONE: COLINDALE 7131

WIRELESS WORLD

Jung, 1954
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Leading organisations now using this
equipment include: Bristol Aeroplane
Co.; The Brush Electrical Engineering
Co., Ltd.; English Electric Co., Ltd.;
Ferranti Ltd.; G.E.C.; Handley Page
Ltd.; The Imperial College of Science;

Siemens Bros. & Co., Ltd.; S.T.C;
Vickers-Armstrongs; R.A.F., Farn-
borough etc.

W. BRYAN

avage

UiLfe LGk AmPLIFIERS

VERY LOW

LOW RADI
FREQUENCY

FREQUENCY

OUTPUTS
100 watts *VLF’
3c/s to 6¢/s

1000 watts * VLF '
6 cfs to 2000 ¢/s

MARK Il STAR
50¢/s to 10Ke/s
*LRF*

5Kefs to 100Kc/s

To Gladden the Heart of

your Development Engineer. ..

THE QUICK AND ACCURATE PRODUCTION

OF PROTOTYPE LAMINATIONS

We supply prototypes for all new designs in the shortest possible
time that size, type, and circumstances permit, in cases of emer-
gency generally within a period of 7-28 days—Nickel
Iron Alloy Laminations approximately 40 days.
in most cases immediatcly
available, including High, Medium and Low Silicon Iron, and
All Nickel Iron Alloy Lamination

heat treatment is guarantéed. Send us a sample or sketch of your
requirements, together with the specification, which will receive

metals and specifications

also in Nickel Iron Alloys.

immediate attention.

ELECTRONIC ©

>-— =

Telephone : Slough 25171

OXFORD AVENUE,

All

LIMITED

SLOUGH,

.| £ LAMINATIONS

Telegrams : Lamination, Slough

BUCKINGHAMSHIRE
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e "ELIZABETHAN"

now more compact than ever !

2 speed, twin-track record-
48 ing. Mixing of 2 inputs.
G N s Simple push-button control.
Electronic braking. ‘*‘Magic Eye”’ plus

headphone monitoring. Miniature

BVA valves. 3 watts output. Size:

154in. x 13%in. x 8%in. Weight: 341bs.

the superb

"ARISTOCRAT"

incorporating the famous TRUVOX
Mk. Ill Tape Deck and the
EAP 3 Amplifier

Smart, contemporary-
styled cabinet. ‘*Magic Eye”’ 54
monitoring.  Completely
portable. Amplifier can be GNS

Both models supplied
complete with the re-

SEERCENSEMEITE FC7 used independently for reproduction
Filter Cell Insert Micro- . . . "

from gram or radio unit. 7in. x 4in.

phone and 1,200 feet of Hiptical ker. N ive feedback

SCOTCH BOY MCa- e .np.t:ca speaker. egatlv.e ee a;c 3

1l Tape Miniature BVA valves. Size: 20%in.

x 133in. x %in. Weight: 32 Ibs.

she s dliiire the EAP 3 TAPE RECORDER AMPLIFIER

E A "MINOR" recommended and approved by TRUVOX for their Mk. Ill Tape Deck
Frequency range: 75 ¢/s—I0 ke/s. 3 watts output on playback. Separate high and low

This specially designed, 2 gain inputs with mixer control. “Magic Eye"’ record level indicator. Variable tone

waveband, crystal feeder unic control. Amplifier can be used for high-fidelity reproduction from gram or radio

enables the “Elizabethan™ or feeder unit. Separate power pack, supplying instantaneous braking voltage. Price £15

“Aristocrat® to o;?erate as a (carriage extra).

full-size radio! Optional extra Model EAP2, at the same price, with similar specification, is available for use with
AessIS Olinclidgeles. the MOTEK and LANE Tape Units.

Manufactured by M £A Pwm m ?WM ﬁz ’2 W

EAP (Tape Recorders) LTD. 546, KINGSLAND ROAD, LONDON, E.8.
Telephone : CLISSOLD 7586

For Trade and Export enquiries apply to :

“ﬁnterTrading (o] ]

6, HARROW ROAD, PADDINGTON, W.,2
Telephone : PADdington 3646 (6 lines).
SOUTHAMPTON : 20, BEVOIS VALLEY ROAD. Telephone: 54273.

CARDIFF : 31, BRIDGE STREET. Telephone : 21829,
BIRMINGHAM : 58, PERSHORE STREET. Tclephone : MIDLAND 1920,
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Y TWO AND SIX!
®
DES|GN ED FuR \\\ This very small sum will bring you by return on 50
glossy art pages* full information enabling you to build
ALL of the following high-class equipment :—
/ %MMM 3 | | % 3-VALVE 3-BAND SUPERHET. FEEDER UNIT.
L Y 4-VALVE 3-BAND SUPERHET. ‘* NORM./HI-FIf

GRAM.” FEEDER UNIT.

Y 4-VALVE 3-BAND A.C. SUPERHET. (P.W.
‘“ CORONET."")
5-VALVE 3-BAND A.C. SUPER. (with Gram.)
5-VALVE 3-BAND A.C./D.C. SUPERHET.
6-VALVE 3-BAND A.C. SUPER. (with Gram.)
6-
3-

VALVE 3-BAND A.C./D.C. SUPER. (with Gram.)
VALVE 2-BAND * LOCAL STATION * SUPER

* 3
*
*
I

QUALITY FEEDER W/BASS-TREBLE CONTROL.
“ FEEDER AMPLIFIER AND POWER PACK.
*
*
*
*

MAGIC EYE TUNING INDICATOR UNIT.

SIGNAL TRACER A.C.

5-WATT QUALITY AMPLIFIER A.C. with NFB.

{0-WATT P-P QUALITY AMP., A.C. with NFB.
Y SIGNAL GENERATOR, A.C. etc etc.

NO TEST GEAR REQUIRED!

Apart from construction detailsand large blueprint circuits, *Roding's
‘“ Home Constructors Handbook ** contains complete parts lists and
technical descriptions of these outfits, also set building hints,
servicing hints and tips, facts and formulae, resistance colour code,
symbols, data, etc. AND our current catalogue. Printed on glossy
art paper and profusely illustrated throughout, this publication
is now acknowledged to be at the top of its class { Over 70,000
copies sold ! Ready-punched chassis and aH parts always in stock.
Easy-as-ABC construction sheets available. Be wise and

DON'T DELAY—SEND FOR YOUR COPY TO-DAY !

Also obtainable from W. H. Smith & Son, Modern Book Co., etc.

‘ ] RODING LABORATORIES

The Wolf Type 51 trigger-feed
soldergun is designed for faster,
cheaper and easier soldering and is
ideal for rapid work on small connections
and repair jobs. The solder is fed auto-
matically with a finger-trigger action and two
reels of solder are supplied—one 15 feet acid-
cored and one 15 feet of resin-cored.

(Dept. WW5). BOURNEMOUTH AIRPORT, CHRISTCHURGH.

SWITCHMANSHIP!

A term in current vogue describing
the switch-maker’s
art as exemplified

Only Wolf offer all these

profitable advantages : — FIVE OTHER MODELS b
T e TO CHOOSE FROM Y...
¢ Rapid constant heat @ Tvpe 21
¢ Low current con-

sumption === |, 3
¢ Localised heat ——— 41

Cewennte | " | WINKLER™ PRECISION
W o MULTI-WAY SWITCHES

The range of Winkler Precision Multi-way Switches

fulfils the requirements of the instrument designer for

a high grade component consistent with the quality

demanded of present- day instruments and electronic
equipment.

3-core cable

Also Types 22, 32 & 42
stroight handle solder-
ing irons.

Now available with up to 30 contacts per wafer, 1 to 16
[ banks, 1 to 3 pole } amp., 80 sA per contact

Obtainable from Write also for details of WINKLER KEY SWITCHES.
all leading tool

merchants and factors G. A STAN LE Y PA LME R

A.R. Ae. S
Maxwell House, Arundel Street,

WOLF ELECTRIC TOOLS LTD LONDON, W.C.2.

PIONEER WORKS ¢« HANGER LANE « LONDON « W35
Branches : Birmingham, Manchester, Leeds, Glasgow. Tel: Perivale 5631-4

Phone : TEMple Bar 1610 DS
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LONGACRES

LTD.

MARCONI INsTRUMENTS

We are looking for the right men for our Design and Development
INSTRUMENTS

Laboratory teams. Our immediate need is for electronic engineers,
and if you feel that you have the necessary qualifications please
write, in confidence, to Dept C.P.S., Marconi House, Strand,
London, W.C.2. Alternatively call personally at Marconi House
between 9.30 and 12 any Saturday morning in June for an
informal talk.

MARCONI



THE NEW

FverREADY

REGD. TRADE MARK

cheaper
radio listening

This new Ever Ready Battery, com-
bining a 90 volt high tension unit and
a 1.5v low tension section, has been
designed for use with the latest Ever
Ready low consumption valves, type
DK96, DF96, DAF9 and DL96,
which use only half the filament
current (25mA) of the older series
valves (50mA).

A balanced service life of 300 hours is
obtained when the high tension cur-
rent is 10.5 mA at 90 volts and the
low tension current 125 mA at 1.4
volts; the respective cut-off voltages
being 40v and 1.0v on load.

The maximum battery dimensions
are 712" X 33" x4” and the weight is
51bs. 10 0z. Price 16/-.

BATTERY PLUG

The new Ever Ready plastic
4 pin battery plug has been
specially designed to ensure
correct and easy battery con-
nections. Plugs are fitted with
four staggered metal pins,
also four coloured wires 18" in
tength. List Price 2/- com-
plete. Switable for use with
BSS. 1766-1951.

EVER READY DRY BATTERIES FOR RADIOS |
TORCHES - HEARING AIDS - CYCLE LAMPS |

WIRELESS WORLD
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MAGNETIC AMPLIFIER
CIRCUITS

Doctor William A. Geyger

Magnetics Division, U.S. Naval Ordnance Lab’try
White Oak, Maryland

Saturable-core reactor devices have been developed
into extremely valuable arrangements. Whereas
they were originally used to control theatre lighting
loads, modulate high-frequency currents in radio
transmitters, and to measure large direct currents,
they are now applied, for example, as magnetic servo
amplifiers, magnetometers, and special components
of electronic devices. In fifty years, a great deal of
information on these devices and magnetic
amplifiers has been accumulated in the form of
patents, scientific papers, and technical reports, but in
widely scattered sources and several languages and
methods of treatment. This book is an up-to-date
and systematic treatment of the subject, using

| uniform terminology and graphic symbols. The
whole approach {s suitable for easy understanding
and for comparison with various circuits.

QDD DIODIDDIDDDOODDD

300 pages 9 X 6 inches 42s 6d
IAvailable from your usual Bookseller
McGraw-Hill Publishing Company Ltd

McGraw - Hill House London EC4
POPHITHFFIFFIFIFFIIIFFIIFIFIFIIII

QQéWW@Q QDD IVIIDDVIIIIDDDIODDD

, .

High Sensitivity

DOUBLE PURPOSE
METER

_PANEL
MOUNTING

Moving Coil Ranges
from 154A

Moving Iron Ranges
from 5 Milliamps

Movements are independent of each other and any two

ranges may be incorporated. Panel space is saved and

it enables more convenient observation of inter-

dependent electrical quantities. Send for prices and
full specification.

ORATORIES

RADLETT, HERTS. Tel.: Radlett 5674/5/6

London Stockist :
M. R. Supplies Ltd.,, 68 New Oxford Streer, W.C.1

dm B8P 20
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TAPE RECORDERS  Cash Price Deposit
d. £ s d
Ferrograph .............. 0 27 0 0
Vortexion 0 =28 00
Grundig 700L .. 0 2800
Grundig Tk.9 .. 0 2215 0
M.8.8. PMR.3 0 3300
CJLR. ...... 0 4310 O
Reflectograph 0 20 0 O
G.B. ... 0 2800
EMI .......... 0 50 0 0
Boundmaster (Kit) ¢ 2000
Lane .............. 0 16 5 0
Kenton (Truvox Deck) .... 0 2100
TAPE DECKS
Wearite . 3 00 12 0 O
Bradmatic 41 00 14 00
Truvox . 23 2 0 8 20
Reflectograph 3910 0 1310 ©
Lane ......... 1710 0 6 00
Motek ...... 1717 0 512 4
Soundmaster 22 0 0 768
AMPLIFIERS AND MISCELLANEOUS
Kenton (for Truvex) 22 0 O 768
Kenton (for Truvox) . 2010 O 210 0
Lane Kit PR T 13 0 0 513 0
E.A. Products for Truvox 15 0 0 500
Elpico for Truvox ....... 1616 0 516 ©
Amp. for Lane Deck  ...... 15 0 0 500
Reslo Ribbon Microphone 9 00 300
Reslo Moving Coil Microphone 6 00 =
Acos 22.1 crystal . ... . 4 4 0 =
Lustruphone Moving Coil .. 5 5 0 =
Lustraphone Moving Coil .. 515 6 =
Lustraphone LX.56 ........................ 210 0 &
MOTORS
All types available.
HEADS
Woearite. Bradmatic, etc.
MICROPHONE STANDS
All types available.
TAPES
Scotch Boy, B.A.8.F., Agfa, Gevaert, Emitape, Ferrograph, etc.
SOUNDMASTER PARTS IN KIT FORM
—send for special list.
WEARITE PARTS
Oscillator colls, ete., from stock.

74 nd our vast and varied range of apparatus and
equipment, possibly the largest in the country, is
backed by the famous Classic pre-sales test scheme,
whereby every piece of apparatus is thoroughly tested
before despatch and guaranteed by our own highly
skilled technicians, thus enabling us to give a firm
guarantee.

HIGH-FIDELITY
EQUIPMENT

and COMPONENTS

TA € outright purchasé of equipment can be a
heavy item, but that is no reason why you should
not straight away have the best of gear available
by Classic H.P. Here are a few examples showing
deposits in relation to the full cash purchase price.

MOTORS AND PICKUPS Cash Price 'De‘ﬁosil
£ 2 d £
Thorens 3-aPeed .. ....o.neueennrunenarann vee. 32 0 0 10 13
Connolsseur 3-speed oo S0 183 1801 71811
Collaro with pickup ... 1818 0 6 6 0
Jason Motor, 3-speed . 1212 0 4 40
Decca GU.4 3-speed, uuh 2 Decea plckups
{mounted in walbutcase}.................... 1210 O 4 0
Collaro 3/534 with pickup 10 6 1 12 8
Monarch Autmhmgeru Ny .. 18610 © 10 O
Garrard RC.80 ...... 19 8 7 8 7
Garrard R.C. 90 (as available) . 22 811 8 8
Diamond stylus pickups
0 16 8
0 16 8
9 19 9
9 719 9
Decca STEDL PRSI KNP . -rr. 519 1 19 1
.................... 618 9 3
R o ) 618 9 3
Connoisseur 8td. or L.P. 7956 5
RADIO. FEEDER UNITS
Chapman FIM .. ... ciuiiieiianinannainn 15 0 0 00
Chapman B.5 . Ccocoogaranoood 21 6 6 ? 8
Chapman 8.6 B8. . ...... . 4 0 0 1413 4
Lowther R.E.8. s 2315 9 15 9
Lowther D.T.4) 371710 131710
Lowther D.T.5/ 4 0 0 1413 8
Lowther F.M 22 0 0 8
] 3¢19 0 1119 0
2313 ¢ 00
Armstrong RF. 41 3119 8 1113 4
AMPLIFIERS—WITH CONTROL UNITS
4512 0 15 4 0
-~ 2817 O 8 0
. 42 0.0 14 0 0
42 00 14 0 0
Rogers Baby ‘de luxe 23 0 0 13 4
Rogers Minor .. 1110 0 16 8
Lowther L.E.B. . 2315 9 15 9
Rogers Senjor ampliﬂer and control unit . 43 0 © 14 6 -8
Goodsell CR.500 . 3010 O 10 3 4
Armstropg A.10 2010 0 916 8

LOUDSPEAKERS

Klipschorn-Vitavox ...
Corner Ribbon-Acoustical
Corner-Lowther . ..........
Tannoy 12in. in Cabinet ........
‘Wharfedale Super 12CBAL ....
Voight Corner Horn (8/H.) ........

cocooco
2
®
e
=3
HOOOOO

LOUDSPEAKER UNITS

Goodmans Axiom 150 .

Tannoy 12in. Duo Concentric
Wharfedale U15CS ..........
Wharfedale W12C8 ........

H
-3
~
Som
wcoon
cLoITnLs
=
otmem
cowno

‘Wharfedale Golden 10C8B

LOUDSPEAKER CABINETS
For Goodmans 60 or 150—Corner Bass Reflex,

Walnut 1910 0O 610 0
For Goodmuns 150 or 22—Corner Bass Reﬂex,

walnut 25 0 0 8 6 8
For Wharfeda

Reflex, walbut 21 0 O 7 00
For Wharfedale Super 12CS{AL—Bass Reflex

Cabinetho. ..ol v« o - o SRR R 18 0 © 6 00

CLASSIC ELECTRIGAL G0 LTD

352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2
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everyone interested in TV receiver fault-finding.

by many clear diagrams.

television-

JunE, 1954

Filling a long~=felt need

A valuable, practical book for

service engineers

Although written specially for the radio ‘servicing engineer who

wishes to embark on TV servicing, this book will be invaluable to

It is written for

the practical man in terms he understands, and is fully illustrated

It is strongly recommended to prospective

candidates for the R.T.E.B.—City & Guilds TV Servicing Certificate

Examinations and will be of particular help in the Practical Test.

TELEVISION RECEIVER SERVICING 21s net By Post 21s 8d
Published for “Wireless

obtainable from booksellers or direct from lliffe & Sons

& Electrical Trader”

Limited, Dorset House, Stamford Street, London, S.E.l

—SOLDERING—

SAFE—SIMPLE—SPEEDY
with the sensational 70/_

Post free
(less trade
discounts)

PRIMAX— =

BALANCED GRIP SOLDERING GUN
Spemal!y designed for easy soldering on hard-to-reach jobs.
TRIGGER CONTROL.

EXCLUSIVE ALLOY TIP—never needs .re-tinning, lzsts in-
definltely under normal use,

INSTANT HEATING—Ready for soldering in 6 seconds.

COMPACT LIGHTWEIGHT—slips into your pocket or tool-
kit, weighs only 23 ounces.

The PRIMAX-SOLDERER is the ideal tool for any RADIO-
TVY-TELEPHONE "mechanic or amateur.” Just the tool for
service calls and small jobs on the bench. The Primax-
Solderer works on a different principle from that of commonly
known soldering irons. A current of high amperage produced
in the transformer will heat the soldering tip within 6 seconds.
220/250v. A.C., 50/60 cycles (60w.).

ONE YEAR’S GUARANTEE

*

*

Sole Distributors :—
S. KEMPNER, 19 Ebury-Street, London, S.W.!
Tel.: SLOANE 3586 -

Through wholesalers & retailer:

|
|
|
|

“TELEMAX’}
CHASSIS |

\
For your

Own
Styled
Cabinet!

PROJECTION TELEVISION

€ 4fs x 3 fc.

-—-——-——-‘

PICTURE )

% 23-valve
Superhet circuit.

% Sensitivity
better than 50
microvolts.

% Full
bandwidth.

% 5-channe!
facility.

% Complete with
valves, c.r.t. and
optical unit.

% Ready for
fitting.

“ Chassis size
X approx. 19" x 17"
= AC.onlv x 157,

& Detailel Specification
From the Manufacturers.

TELEMECHANICS LTD.

3 NEWMAN YARD, NEWMAN £T.. LONDON, W. |
1 LANgham 7965
s ’

A T T T T

\——---
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[ EASY TERMS |

L E D K Qualily Equipment for the Connoisseur

The completely New “TL/10” AMPLIFIER and “POINT ONE” PRE-AMPLIFIER

This 10-watt amplifier maintains, in every respect, the world-renowned
LEAK reputation for precision engineering, fine appearance, and fastidious
wiring.  The Pre-amplifier will operate from any well known pick-up,
whether crystal, moving iron or moving coil. Provision is made for
Tape Recorder and Play back and as an exclusive feature, readily
accessible jacks are provided on the front panel for instantaneous use.

See maker’s advertisement—Page 87 for full technical specification.
The total Cash Price for these Two Units is £28.7.0 and our

EASY TERMS are £3 Deposit with order and 8 monthly
instalments of 70/- carriage paid (crate returnable).

HIRE PURCHASE TERMS ailso available OVER 15 MONTHS
It you require FINEST QUALITY REPRODUCTION together
with WORKMANSHIP

of the HIGHEST ORDER II IE ﬁ\ lK
your choice must be
Suitable Wharfedale. Tannoy & Goodmans Loudspeakers and the

i < e latest Connoisseur 3-Speed Motors & Pick-ups are also available on
; EASY TERMS.

The L.R. SUPPLY COMPANY LTD - BALCOMBE - SUSSEX "o

Towards periectmw UL YT

incorporating THE LOWTHER P.M.3 pressure
Drive unit.

MAIN FEATURES :- The design sets a new standard
of reproduction of speech and music, transient frequen-
cies, air column loaded; mid frequencies, wide angle
directional baffle (short horn); low frequencies, pressur-
ised exponential folded horn; high flux; high acoustical
damping and high efficiency throughout.

2. LOWTHER A.M.—F.M. TUNER

Tunable 85-100 m.c.s. on both A.M.and F.M. for experi-
mental transmitter from Wrotham and other sites as
erected.

Quality reception guarantee on live broadcasts. Free
from whistles and general background noises.
£22 complete

3. LOWTHER MASTER CONTROL UNIT

is completely indispensable to arrive at a satisfying
characteristic for reproduction. £20 complete

4. THORENS GEAR DRIVE VARIABLE SPEED
GRAMOPHONE MOTOR UNIT E53PA

(as illustrated Ex-works) —the last word in precision. £32 complete

THE LOWTHER MANUFACTURING COMPANY, ST. MARKS ROAD, BROMLEY, KENT
Telephone : RAVensbourne 5225
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POST THE GOUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Building Electrontcs Police Shorthand & Typing
Business Management Fashion Drawing Production Engineering  Short Story
Carpentry Heating & Ventilating Eng. Publlc Speaking Writing
Chemlstry Industrial Administration  Radar “Sound Recording
Civll Service Journafism Radlo & Television Structural Eng.
Accountancy Civll Engineerlng Languages Servielng Telecommunications
Advertising Commerclal Subjects Marine Englneering Radlo Engineerlng Televislon
Aeronautical Commercial Art & Mathematics Refrigeration Time & Motlon Study
Z Engineerlng Drawing M.C.A. Licences Retail Shop Management Tracing
- T==7] Automobile Customs & Excise Dfficer Mechanical Engineering  Salesmanship Welding
N E W f LEARN THE Engineering  Draughtsmanship Motor Engineering Sanitatlon Works Management
o PRACTICAL WAY Banking Economics Photography Secretaryship Workshop Practice
Book-keeping' Electrical Engineering  P.M.G. Llcences Sheet Metal Work and many others,

With many courses we supply actual
equipment thus combining theory and
practice in the correct educational
sequence. This equipment, specially
prepared and designed remains your
property. Courses include: Radio,

Also courses for Unlversity Degrees, General Certificate of Educatlon, B.Sc.Eng., AM.l.Mech.E, L.10.B, A.C.C.A, AC.LS,
A.M.Brit.LR.E., AM.LLA,, City & Guilds Examinations, R.S.A, Certificates, efc.

The Advantages of E.M.I. Training % The teaching methods are
planned to meet modern industrial requirements. % We offer training in all subjects which
provide lucrative jobs or interesting hobbies. % A tutor is personally allotted by name to
Television, Mechanics, Electricity, ensure private and individual tuition.

Draughtsmanship, Carpentry, Photo- % Free a;ivice covering all aspects of POST THIS COUPON TODAY
graphy, Commercial Art, etc. training is given to students before

- o o e o e o e m e m ] 2N after enrolment with us. Please send without obligation your FREE book.

E.M.L. INSTITUTES (Dept. 12710

43 Grove Park Road, London, W .4 Phona: Chiswick 4417 /8

NAME ...
ADDRESS

SR T

COURSES FROM £I PER MONTH |

EM/ INSTITUTES

The only Postal College which is part
of a world-wide Industrial Organisation

SUBJECT(S) OF INTEREST ..cv v
6/54

1CI8

Yours for only

2

deposit VOLTAGE |
and 6 |
e QUICK, SURE
of 12/- SOLDERING
e

o™ LOW CONSUMPTION
Cash '

Price NOW ! The Primax Instant

heating solder gun with exclusive alloy tip-
Never needs re-tinning. Beautifully bal-
anced, with auto trigger control, it heats |
instantly—uses current only while actually
soldering.

A ROBUST ENGINEERING JOB for
PROFESSIONAL and AMATEUR

. Heat, shock and moisture proof.
The PRIMAX Balanced G"P Diameters from 0.5 mm. to 30 mm.
S L in 36” lengths. Itis manufactured
5(:/"eco'c.p§. SOIder Gun in all colours and bi-colours.

Obtainable on the above terms ONLY FROM

wwrs AUSTIN, KAYE:= ~ SPICERS LIMITED

408 STRAND, LONDON, W.C.2 19 New Bridge St., London, E.C.4. Tel.: CENtral 42L|

1

70/-
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SELENIUM
RECTIFIERS

consult
HARTLEY-TURNER
Following our recent announcement and HETHER the need is for a single
introduction to our products, we feel justly | . 0 .
proud in presenting the 20 watt Hi-Fidelity unit or a supply running into

thousands. . . if it’s a Selenium Rectifier
that must fulfil critical requirements and
maintain its characteristics over long
periods . . . the answer is to be found
with Electrix.

Amplifier. Used in conjunction with any
suitable high quality speaker, ¢ Hi-Fi ” is
achieved within the real meaning of the

term, ’

@ Electrix Rectifiers are characterised
by their cool running and consistent long-
life conformity to stated specification.

@ Manufacturers, Traders and Elec-
tronic Engineers, send us your specific
requirements.

@ Your needs may possibly be met frem
‘“ standard >’ types, or

‘ @ ““ To specification ” models can be
quickly prepared.

@ Quotations by return ... and deliveries
a matter of days only.

@ We welcome export enquiries.

HARTLEY-TURNER 20 WATT AMPLIFIER Here are some typical ‘‘standard’ full-wave types
Brief specification: Push-pull’ tetrode output . J et
with valve voltage stabiliser for constant screen Output 12/15 Volts D.C. | Ampere. List Price 9/-
volts ux;(i)er all cqnditionz- }I:nggaltivg fe%iback, Output 12/I5 Volts D.C. 2.5 Ampere.  ,, 13/6
watts into a 4 o oad. t
igrlx‘llpl)régances, ?1 ;hms and 15 ohms. aA.C. rllfggxllls Output 12/15 Volts D.C. 4 Ampere, » 2/6
operated at 110-115 anc}DZOO—ZSO v. Additional Output 12/15 Volts D.C. 6 Ampere. p 35/-
power supply sockets for preamplifier, 6.3 v. A
1A, 300 v. 5 mA (stabilised) and for radio tuner Trade Supplied
unit 6.3 v. 2 A,, 300 v. 25 mA. All component
pa(rits ;ri ofbtl}e best quality, tlilfe transfom_leg‘(sl @® Heavy duty rectifiers with say
ur t t .
2cllgsigcn ?pﬁiiﬁfa‘ﬁin‘i. e 230/250 volts A.C. input and 220
. volts D.C. output a speciality.
PRICE: £33-0-0 Complete with Valves - 3 y
@® We use only freshly manufactured
Why not send for our illustrated descriptive selenium plates and components,
literature sent free and post free on request? i )
This includes full details of our Long Playing no ex-W.D. materials whatsoever.

Record Supply Service.

HOUSEHOLD ELECTRIX LTD
H. A. HARTLEY Co. Ltd., 47-49 HIGH ST., KINGSTON-ON-THAMES

Telephone: KiNgston 4585
152, HAMMERSMITH RD., LONDON, W.6

Telephone: RlIVerside 7387
. R S R B e ]
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A range of rectifiers designed to

1

[

suit all types of instrument move-
ments.

\‘i The performance data and details
. of the types available are given in

\ our publication No. C.O.R. 5305/2.
Please apply to the following

address ‘—

SALFORD ELECTRICAL INSTRUMENTS LTD

PEEL WORKS - SILK STREET . SALFORD 3 « LANCS
A Subsidiary of THE GENERAL ELECTRIC CO. LTD. OF ENGLAND

S.6.Brown
-

- TYPE
HEADPHONES

Twentieth
Century-Fox |

This beautiful and stirring film,
The CINEMASCOPE RECORD of the ROYAL TOUR

was a production problem to test both
technicians and equipment. No delays,
errors or retakes were permissible on
any of the vital sequences of the rigid

5 _— 3 o Thin 18 a featherwelght model of exceptionally
schedule. Like the technicians using it, trong construction snd high sensitivity. Tt

the LEEVERS-RICH SYNCRO- | - o-snasers, 1t Incongaraisa. gomecal sobet
MAGNET,
O = PLASTIC
sCask,

for LONG LIFE and
TROUBLE-FREE SERVICE

PULSE RECORDER was “on top | . st b
of the job” throughout this 30,000

Impedance : 14,000 chms at 1,000 cfs.
4 A For full details of other models in the wide
miles location.

8. G. Brown range please write for Dlustrated
Brochure * W."*

Technical details and prices from :— * - % G. Brown 10
LEEVERS-RICH EQUIPMENT LTD. o s N\ SHAKESPEARE ST, WATFORD, HERTS.

37 Wardour Street, London, W.l. GERrard 4502 - Telephone: Watford 724l.
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PANORAMIC wavErorm ANALYSER

FOR THE ANALYSIS OF VIBRATION,
NOISE, DISTORTION AND OTHER
COMPLEX WAVEFORMS THE ANALYSER
SHOWN HERE IS UNIQUE.

it provides a continuous presentation of the AF.
spectrum simultaneously showing frequencies
and amplitudes of the individual components.
Frequency components differing from each other
by only 10 cp.s may be distinguished and
harmonics, etc. as low as 0.1% of the fundamental
shown. Permanent records may be obtained
by photographing the display.

FOR FULL TECHNICAL DETAILS OF

THIS AND OTHER INSTRUMENTS,
PLEASE COMMUNICATE WITH . .

INDUSTRIAL ELECTRONICS
DERBY ROAD, EAST SHEEN, LONDON, S.W.14 el (bhdd
Telephone : PROspect 8211/2 A.F. PANORAMIC WAVE ANALYSER

WE ARE SURE YOU WILL AGREE that our company

~Q has and still continues to give you the finest possible service and value in coil
design. We were one of the first to introduce Polystyrene Insulated Formers, then
came the Octal Plug-In Type, then BOA Plug-In or Chassis Mounting Miniature
Dual Purpose Coils and the last to be introduced was the all moulded Former
single hole fixing with a Polystyrene Nut giving you crackle and corrosion free inductors. Now we
think we have reached our last possible improvement. EVERY COIL IS PROVIDED IN AN AIR-
TIGHT ALUMINIUM CONTAINER the size of which has been mathematically arrived at to enable
you to use it as a SCREENING CAN for the ACTUAL COIL itself.

REGD.

F/I J L
/8 W\ il v
MAXI-Q" COILS MINIATURE DUAL MAXI“'Q"COILS
OCTAL PLUG-IN TYPE PURPOSE COILS CHASSIS MOUNTING TYPE

Range covers from 3.8 to 2,000 metres—Litz Wmdmgs———Neosxd Iron Cores—Full information on Plug-In
and Chassis Mounting Mam Q Coils is given in Technical Bulletin DTB.1—Price 1/6.—Miniature Dual
Purpose Coil information given in DTB.4 Price 1/6.—No change in Prices, see General Catalogue Pn-c
9d.—Cans available separately at 6d. each.

BENC“ ‘CLACT(’N) LTD. 357/9, Ol‘d Road, Clacton-on-Sea, Essex.
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MOTEK

Introducing a new model to our range which

has been designed to fulfil the requirements of

compactness of design; ease

high standard of performance and attractive

appearance.

Y% A.C. Mains 200;250 volts.
% Steel Frame size 1423” x 104" finlshed high

of operation,

WIRELESS WORLD JunE, 1954

Y Push button control, T H E N E w K 6

gloss cream. % Electrical braking system (self

Y 3 motor drive.

contained power pack). u NIT List

Low ‘‘ wow ”’ level. Y 2 speeds electrically switched o 1 9

o (73" and 4" per second). Giving Prlce GNS-

% ‘ Drop-in "’ tape loading. tiand 13 hours respectively.

Y Half track, high impedance record and KS Singl.e Speed version of K.6
erase heads, frequency response 50 c/s— ¢ Rewind and fast forward functions ~ unit available.  110/120 volts.
10,000 cfs. without handling tape. List Price 18} gns.

SEE AND HEAR IT AT YOUR LOCAL DEALER

MODERN TECHNIQUES

138-1494 PETHERTON
Telephone :

ROAD, LONDON, N.5
Canonbury 5896

——M. R. SUPPLIES Ltd.——

(Established 1935)

I diate d teh of the following first-cl material, mostly brand new, fully '
and fairly described. Prices nett.

MICROAMMETERS. Very fine offer, limited to about 400 meters only. Deflection
0/50 microamps, first-grade m/coll, in projection housing, 3}in. dia. by 5in. proj.
Exceptionally suitable for lab. bench work. Brand new, 53/6 (des. 1/6). Also a
few new 2¢in. flush panel /80 microammeters, 1at. gr. m/coil,same price
MILLIAMMETERS, 0/1 milliamp, 2in. square ‘model (these are calibrated in knots
butf.s. deflectionis 1 mA. ),new, 16/6 (des. 1/-).

SELENIUM RECTIFIERS (8.T.C.). Exceptional offer of brand new high duty
ratings, in very limited supply. 8ingle uu ts: 15 volts 75 amps, 30 volta, 30 amps,
60 volts 15 amps, any one £7/17/6 (des. 5/-). Also two units, 120 volts 12 ampu,
the pah' £11/17/6(des 7/6). Alsofour units, 240 volts 15 amps, the four £22/10/-
{des. 10/-). Other useful ratings from stock : 24/30 voits 4 amps, 35/-; 12/15 volts
8 amps, 29/6 (des.either 2/.). We can supply many other rectifier requirements—
all new goods.

VARIAC TRANSFORMERS, input continuously variable 200/240 v. Output 220 v.
{or other voltages in same ratlo) Loading 1.65 kva. Brand new, in steel 0il tank
approx. 10in. x 5in.x 5in. £5/18/6 (des. 5/-). When these are sold we hsall offer
slightly used same model at slight reduction in price. Also im stock all maodels of
Philips Variable ‘l‘nnsrormers, prices from £7/5/- (260 va.) to £19/17/6 (2080 v.a),
Detajls on request.

ROTARY CONVERTERS anut 12 volts D.C., output 230 volts A.C. 30 cycles,
100 watts. Brand new hi in special pack—the perfect unit
for locations where standard mains voltage is requlred from low tension input: A
few only at £4/10/- each (des. 5/-).

CAPACITOR/INDUCTION MOTORS, 220/240v. 50 ¢. 1 ph. Highly efficient motors
with motorshait{1440r.p.m.) and geared right- angleshait (300 r.p.m.). Continuously
rated for use at either speed (or both). With correct capacitor, £4/10/- (des. 2/6).
These are all tested and perfect but have slight external soiling.

F.H.P. GEARED MOTORS. We are probubly the largest stockists in London.
Series wound universal 220/240 v. A.C./D.C., reversible. Average overalliength, 8ino.
Final speed 100 or 50 r.p.m., either £5/17/6 (des.2/6). Final speed 10 or 1 r.p.m.,
elther £6/18/6 (des. 2/6). Also cap/ind. type, 230/250 v. 50 c. 1 ph,, reversible,
cholce of finaj speeds: 17, 33, 46 or 92 r.p.m., any one, with correct capacitor,
£8/1'7/8 (des. 2/6). Also double reduction cap./ind. units, very high torque, 0.2 to
10 r.p.m., £11/10/- (des..3/6). SMALL GEAR BOXES, double worm gear, 300/1
reduction, in die-cast housing, 2{in. x 2¢in. x 2in. Final shaft }in. dia. by 1}in. proj.
Bali bearing, transmission up to 1/6th H.P., 42/6 (des.1/6).

SHADED POLE INDUCTION MOTORS, 200{250 v; A.C., torque 400 grm./cms. Bize
3in. dia. by 3in. long, shaft proj. 1in. Bilent running and ideal for recorders, gramo-
motors, tans, stirrers, ete., 27/6 (des. 1/-).

THERMOSTATS (Alr). Accurate new models In neat housing 4}in. X 2in. for wn.ll
mount, range 40/80 deg. F. (or 35/75 deg. F.), close differential of 2 deg. Capacit:
of switch 15 amps A.C. (250 v.), 39/8 (des. 8d.). IMMERSION THERMOSTATB
(Satchwell) for hot water supplies, range 70/190 deg. F. Cap. 15 amps A.C. (250 v.).
Complete with 12in. immersion sieeve, 25/- (des. 1/6).

LONDEX MINIATURE MAINS RELAYS, 230 v: A.C. coll, 2-pole ‘" make,’" 5 amps.
Size: 24in. x 1§in. X 1lin. B8ilent in operation, 12/6 (des. 9d.).

INSTRUMENT RECTIFIERS. We have a limited supply, brand new, ex-well-known
makers. § mA copper oxide, 8/6.

‘We guarantee Inllsatisiaction with every item purchased from us.

M. R. SUPPLIES, LTD., 68 New Oxford St., London, W.C.1.
Telephone : MUSeum 2958

NEW!

The Manning-Carr

Miniature

Polarised Relay

DATA—A Sensitivity of 25 milli-watts and capable of handling
mains voltage on the contacts with alternating currents up
to 0.25 amps. Being polarised it has the advantage that the
Armature contact can be biased to lock in either direction
by suitable adjustment of the contact screws, which provides
a useful facility where pulse operation is required.
Speed of operation is also high and the Relay will follow
A.C. frequency of 50 c.p.s. Resistance up to 8,000 ohms,
which is acceptable for Anode circuits. Alternatives to
specification if required. Sole Concessionaires.

POST OFFICE TYPES 3,000 AND
600 RELAYS

to specification. Tropicalising, impregnating and
‘ Services jungle finish if required. Delivery 3-4 weeks.

Manufacturers to H.M. Gov!. Depls. and leading contractors.

- L. E. SIMMONDS LTD.

5, BYRON ROAD, HARROW, MIDDX.

Telephone : Harrow 2524—0315.
e e R L
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MAINS

TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED.
ALL PRIMARIES ARE 200/25¢ v. Half Shrouded.
HgMéJ (Mldget) Qutput 250-0-250 v, 60 m/a., 6.3 v. at 3 amps.,

P2 5 N IO et Tl ' oo« o 1 S S o ann 16/3
HSé3. Output 2500 250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at
202 s SRR A S PRRRI _ v  . ,....., . oo o STRR N .. o 16/6
H<S)40 Wmdmgs as above. 4 v. at 4 amps., 4 v, at 2 amps. .. le/6
utp
HS2. 250 0-250 v. B0 M/2. 1reeeiiirereeereesiiisinnninnnennansinnens 19/~

HS3. 350-0-350 v. 80 m/a., 19/-. HS30. 300-0-300 v. 80 m/a. 19/
HS2X, 250-0-250 v, 10 m/a 21/-. HST5. 275-0-275 v. 100
a

21/~
21/~
Fully Shrouded
FSMé63 (Midget). Outpu: 250-0-250 v, 60 m/a., 6.3 v. at 3 amps..
S5v. 2 amps .............................................................. 16/9

" Out

FS2. 250-0—250 ) (YR e e 1000CO000: 100
FS30, 300-0-300 v. 80 m/a., 21/-. FS3. 350-0-350 v. 80 m/a
FSZX 250-0-250 v. 100 m/a., 23/-. FS75. 275-0-275 v.

AII the above have 6.3 4-0 v, at 4 amps., 5-4-0 v, at 2 amps.
FS43. OQutput 425-0-425 v. 200 m/a., 6. Iv. 4 amps., C.T. 6.3 v.

4 amps., C.T. 5 v, 3 amps. Fully Shrouded ..o.o..oveerrsereoenss 47/6
FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., C.T. 6.3 v.

4 amps., C.T. 5 v. 3 amps. Fully shrouded ........................ 67/6
F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps.,

4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded ... 65/-
FS160X. Output 350-0-350 v. 160 m/a.. 6.3 v. 6 a L

3 amps,, 5 v. 3 amps. Fully shrouded .................. 44/~
FS43X, Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v.

6 amps.; 5 v. 3 amps. Fully shrouded .........cccccocveienieenneas 63/6
HSé. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v.

3amps. For receiver Ri355. Half shrouded 26/6
HSI150. Qutput 350-0-350 v. 150 m/a., 6.3 v. 3 amps 5v.

-3 amps. Half shrouded .......cccocveiiiiinrienneernniinsnseererannes 27/9
F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5

3amps. Fully shrouded .. ...cccooiviinniiiiiiiiiiiiinniinriiniieian, 29/6
FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amp

2 amps., C.T. 5 v, 3 amps. Fully shrcuded 29/9

-] FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at

3 amps. Fully shrouded .......cccvniiiiiiniiiiniennn . 2876
PRi/l. Qutput 230 v. at 30 m/a., 6.3 v, at 1.5/2 amps.. . 20~
FS150, 350-0-350 v. 150 m/a., 63 v. 4 amps., S v. amps .......... 31/6

FSI150X. Output 350-0-350 v. at 150 m/a, 6.3 v. at 2 amp
C.T. 6.3 v. at 2 amps,, C.T. 5 v. at 3 amps. Fully shrouded 31/6
The above have inputs of 200/250 v.

OUTPUT TRANSFORMERS

MIDGET OP. 5,000Q t0 3Q2 ...ocoiviiiiiiiiiniiiccsnraernisenennnn 3/9

BIOCOONEOr 302 . M. o e TS » » sen AR e T AR, 3/9
MOPI. Ratios, 26, 46, 56, 66, 90, 120-150 m/a. max. current,

C.T. for Q.P.P. Class B, etc. S

and clamped, each
OPI10. 10/15 watts outp 0 ratios on Full and Half Primary 17/9
OP30. 30 watts output, 20 ratios on Full and Half Primary... 25/9
Williamson's O.P. Transformer to Author’s specification...
Chokes for Williamson’s Amplifier, 30 H. at 20 m/a..

10 H. at 150 m/a.

FILAMENT TRANSFORMERS
All 200/250 v. Input.

F3. (6531v: (@ 31aMp5.iy Aot s e s s s spatl s saniaaaiaa s oo oo S . 9/6
F4. 4v. @ 2 amps., 7/6 Fé. 6.3 v. @ 2amps. ......... 7/6
F6X. 6.3 v. @03lmps 5/6. FI12X. 12v @ I amp, 8/-
FUé. 0-2-45-63v.@12 10/~ 6 v. ta

?3am DS e T S R 16/6
F24. 24 v. tapped 12 v, @ 3 amp

F29. 0-2-4-5-6.3 v. @4amps I8/9 FUI2.0-4-6.3 v. @3amps 17/6
FU24. 0-12-24 v. @ | 17,
F5. 6.3v. @ 10 amps, or5v @ 10 amps., or 12.6

or I0v. @ 5 amps.
Fé/4. Four windings at 6.3 v. tapped 5 v. @ 5 amps. eac vi

by suitable series and parallel connections up to 6.3 v. @

719) £ B o oomeao0na0n 0 R O A I LI 51/6

Quotations, etc.—stamped addressed envelope, please
C.W.O. (add 1/6 in £ for carriage).

Export enquiries invited.

H. ASHWORTH (Dept. W.W),

676, Gt. Horton Road, Bradford 7, Yorks.

co0MEECOO
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WE PAY TOP PRICES

AMERICAN SURPLUS
ELECTRONIC EQUIPMENT

Any Quantity or Condition

LOOK AT THESE EXAMPLES

for equipment in good condition

Receiver, R54/APR4 complete ... £200
Transmitter, ET4336 ............... £110
Scanner, RC%4 ..............c......... £100
Test Set, TSI3 ........cooiiiiiinis £100
Frequency Meter, TSI75/U ...... £80
Frequency Meter, BC22| ......... £26
Receiver, BC348R
Receiver, R89/ARNS ...... . S £25
Control Box, 23270.................. £5
Klystron, 723A/B ..................... £3

We pay similar remarkable prices for:—

RECEIVERS. RIII/APR5, R5/ARN7,
AR88D, R65/APN9, BC1033, RI5/APN3,
RI9/TRCI, RI5/CPN2, BC348.
TRANSMITTERS. CPN2, TII/APN3,
ARTI3, TDE.
TRANSCEIVERS. ARCI,
522, TCS, BC800, RTI/APN2.
INDICATORS. IDI7/APN3, IDI18/
CPN2, BCII5I, BCIIS2, I-81A, 1-82A.
TEST SETS. Any unit with prefix
*“TS'" and IEI9, BC638, [-208.
MODULATORS. BCI091, BClI142,
CM3.

SYNCHRONISER. BCI 148,
POWER UNITS. RA34, RA42, RAS9,
RA62, RA88, RA90, MGI149, PE98, PEISS,
DM28, PUI6.

TUNING UNITS. TNI7, TNI8, TNI9,
TN54, TU57, TU58, TUS9.

CONTROL GEAR. BCI1150, BCI145,
JB9I, JB9S, 1B98, JBI02, C45-ARCI,
ANTENNA GEAR. BC223A, RC94,

AS27, AT4, ANI104.
MOUNTINGS. FT237, FT247A, FT154.

And almost every American made
unit even if not mentioned above.

Phone us immediately, transfer charge.

Deal with the firm that has been
established for twenty-five years and
which is by far the largest buyer of
Ham Equipment.

ALTHAMRADIO CO.

JERSEY HOUSE, JERSEY ST.

MANCHESTER 4
Telephone : Central 7834/5/6

ARC3, SCR-

103
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TELCONNECTORS

co-axial plugs
and sockets

These connectors enable identical cables to be joined together,
or flexible cables to be joined to their lead-sheathed counter-
parts. They are fully waterproofed and suitable for use up
to 3,000 Mc/s. The flange may be fitted to either half for
passing cables through panels.

Illustrated is the 53/29M Plug and 53S/29M socket, for use
with PT29M cable; also the 53C panel-mounting socket for

terminating cable runs and the 53S protective cap
for excluding dust and moisture.

All types are readily avatlable in various sizes
and combinations. Werite for publication T|1.

y THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
Works - - - Telcon Works, Greenwich, S.E.10
Tel : GREenwich 329!

Branch Office - - 43 Fountain Street, Manchester 2
Tel : Central 0758 O
Jc NEW VALVES Sl camires for ol Rudie and Heccica Built to
We have probably the largest variety of valves in Specification

the country. Let us know your requirements.
AVO METERS IN STOCK
Avo Model 7 ...oovvvevirieieaeriivere s £19 10 0 TYPES 3000 and 600
/Sk'vo Togel 8 g e Y £23 10 0 HIGH SPEED and A.C. to 400 VOLTS

|gr:(a)delsenerator. ains and Battery 2 TROPICALISING —IMPREGNATING
Electronic Test Meter 0
Valve Characteristics Meter 0

ALS Leak TL/10 Amplifier and |

VALVE MANU 0 *“Point One ** Preampli-
Mutlard ,.oooeeeensr H fier complete ...... ... £28 7T 0 |
Osram ... w8 U Chapman Tuning Units £17 6 8

‘! 5 oo 5 0 Leak Tuning Unit......... £35 & 3
Brimar No. 2 0 Grundig Tape .

Mazda, Part 2 oo corder 5 0 From 3 to 8 Bank—Al. Resistances
Mullard Valve Grundig Microphone. 0

Replacement 2 6
Guide S"‘ ..... em
nd Scienc
é;:nad Reproduc-

Recording Tapes : KEY SWITCHES

All makes in stock.

tion by EH.. 2 6 Terms C.0.D. or Cash with order. Several types
Brittain, D.F.R.... Goods offered subject to being unsold ;
Postage 6d. each extrd | and to price alteration. in stock

GOVERNMENT CONTRACTORS ,

SPEEDY
DELIVERIES
E;Té ieipey edeg <]
194
- JACK DAVIS (reLays) LTD.
oropS: ARTHUR GRAY. LTE: 36 PERCY STREET - LONDON - W.|
GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2 § MUSEUM 7960 LANGHAM 482¢
TEMple Bar 5833/4 and 4765 Cables : TELEGRAY, LONDON Qoo e o] L
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This photograph shows a method of assembling
zirconium tubes in a zirconium plate backed with a
steel plate to form a condenser tube plate. The five MURE X LTD (Powder Metallurgy Division)
zirconium tubes are expanded into zirconium bushes RAINHAM, ESSEX. Rainham Essex 3322

which are then screwed into the steel backing plate: fLondon Sales Office: CENTRAL HOUSE, UPPER WOBURN
and welded on to the zirconium plate. PLACE, W.C.I. EUSton 8265

RA 0410101 0r02010404 040t aratRtgtgtgtgtpkguatatgtg g g gigs

says SALLY BARNES

T.V.’s brilliant new comedy discovery

“Yes—when I play back the
recording of my voice on the
Baird Soundmaster you’d
think it was my twin sister
speaking! The Soundmaster
faithfully records every in-
flexion, every intonation, and
reproduces the sound with
amazing clarity. That’s why
I find it invaluable for per-
fecting my performance.”

Twin track technique,
each 1,200 ft. geel giving one
hour’s recording: excellent
response between 50 and
10,000 ¢.p.s., and single con-

Complete with trol operation of motors.
microphone Rewind time is only 45 sec-
and tape 65 gns onds. The Soundmaster is
complete with table micro-
phone and high coercivity
tape.

Please write for further particulars to:

SOUNDMASTER BAIRD TELEVISION - LANCELOT ROAD - WEMBLEY - MIDDX

igRx D gR AR DD DA DRDIDIPADND IS IDASADRADRSID N YDA AP AOAD (oD IDAD OO D PAS tPAORPAS PP AR S g

Fr Y T T T R T T T T T R T R T R T W A A A S R Y Y Y S e Yy
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 If it’s Compcpnents

I
ACOS

AMPLION
ARROW
AV

[+]

BELLING LEE
BRANDENBURG
BRIMAR
BSR
BULGIN
CELESTION
CINCH
COLVERN

© COSSOR
CYLDON
DENCO
EDISWAN
EGEN
ELAC
ELLISON
ELSTONE
GARRARD
GOLDRING
GOODMANS

GRAMPIAN
.HAYNES

HUNTS
JACKSON

o°

Write now for

CATALOGUE NO.

® 70 PAGES

RADIO

EALing S737

® 250 ILLUSTRATIONS

SERVICING CO.

82 SOUTH EALING ROAD, LONDON, W.5.

el o™ cHASE

12

LAB :
LONG & HAMBLY
MARCONI
MAZDA
[ McMURDO
MORGANITE
MOTEK
MULLARD
MULTICORE

NERA -
‘NO‘II{MAN PRICE
) !

‘SEN TER CEL
SOLON
TAYLOR

| T.C.C.

TRUVOX

[ \vVVIEWM.ASTER
WEARITE

‘ WESTINGHOUSE

LA
l ‘SCOTCH BOY

WEYMOUTH
WHARFEDALE
WOLF

PRICE 1)

Next to Sth. Ealing
Tube Station

IMMEDIATE DELIVERY
RADIO and T.V. SPARES

STANDARD & WIDE-ANGLE
‘““VIEW MASTER '’ COMPONENTS

L.T., H.T., & E.H.T. METAL RECTIFIERS

PAPER & ELECTROLYTIC
SMOOTHING CONDENSERS

FIXED & VARIABLE
WIREWOUND RESISTORS

MINIATURE (PRE-AMP)
MAINS TRANSFORMERS

LINE & FRAME
TRANSFORMERS

SCANNING & FOCUS
RINGS

COILS & COIL
PACKS

TAPE
MOTORS
MICROPHONES

12 P.M.
LOUDSPEAKERS

PARTS FOR
THE ““QUALITY "
SOUND ENTHUSIAST

3, 5, 8 & 12 watt AMPL!- @
_.FIERS, TONE CONTROLS
& RADIO FEEDER UNITS

TAPE RECORDING EQUIPMENT, @
ERASE & BIAS GENERATORS &
ACCESSORIES

COMPONENTS FOR THE *'SOUND @
MASTER " & **LANE'* TAPE RECORDERS

-CERAMICS
CHOKES
VALVES
&C

Price list supplements published monthly.

SERVICE & SPEED

CITY & RURAL RADIO

101 HIGH STREET, SWANSEA
Telephone : 4877

METERS

LARGE AND VARIED
STOCKS AVAILABLE
FOR IMMEDIATE
DELIVERY

EXAMPLES FROM OUR RANGE OF 2}
FLUSH PATTERN MOVING COIL INSTRU-
MENTS (as illustrated)

AMPERES D.C. 0-1, 2, 3, 5, 10, |5, 20,

25, 30, 50.
MILLIAMPS. 0-1, 1-0-1, 0-5, 10, IS,
20, 25, 30,-50, 100, 250, 500.

MICROAMPS. 0-50, 100, 200, 250, 400,

500, 750, 50-0-50, 100-0-100, 250-0-250,

500-0-500.

MILLIVOLTS. 0-10, 25, 50, 75, 100, 500.

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100,

250, 500, 750, 1,000.

VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250,

500, 750, 1,000.
We can supply meters with NON-STANDARD,
CURRENT .and VOLTAGE RANGES to any specifica-
tion. DELIVERY 7-14 days.
MOVING IRON AND THERMO
ALSO AVAILABLE.

ANDERS ELECTRONICS LTD.

91, HAMPSTEAD ROAD, LONDON, N.W.I.
Telephone : EUSton 1639
Suppllers to Government Departments, B.B.C.,
Leading Manufacturers & Research Laboratorles I

INSTRUMENTS
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RADIO

EXPORT

1,000 types
of Receiving and
Transmitting Radio

HALL ELECTRIC LTD
Haltron House, 49-55Lisson Grove,
London, N.W.1L

TUbes avallable €x StOCk- Tel.: Ambassador 1041 (5lines) = Cables: Hallectric, London

Other Components by : o
TCC, BeLLiNG Lee, Come and Hear it!
CosseR. 'ERIE THE WORLD-FAMOUS
WILLIAMSON AMPLIFIER

WITH PARTRIDGE TRANSFORMERS & CHOKES
By common consent the finest ever!

ASSOCIATED EQUIPMENT
Connoisseur 3-speed Motor
Collaro 3-speed Trnnscrlptuon Motor Y
Collaro AC3/534 with Studio * O " or P "’

Garrard "' T ** 3-speed Motor with fixed Crystal T.O. H £10
Garrard * T A.’* 3-speed Motor choice of MPM2 Heads (IO
Garrard L.R.S.I. Centre Spindles for 45 records .........
Connoisseur Pick-up with 2 heads .
Decca Pick-up with 2 XMS Heads
Acos GP20/Hi-G with 2 heads .
WIRED AND zpezkers : 2
P e oodmans Axiom 150......
TESTED Goodmans Axiom 22. M

CASH PRICE £26.15.6 W 5 11r515 0in Unie 3 ahin

~NNnrWONO O~

SVnwERONV®

™
("]

or W.B.HFI0I2 lOin.UnCitSZiLIS ohm .

3 Wharfedale Super 5CS/AL .
DEPOSIT £8.18.6 Wharfedale Super 8CS/AL
IIPAYMENTS £1.15.8  Wharfedale Golden 10in.
Wharfedale Golden/CSB
KIT FORM Wharfedale WI2/CS ...
Wharfedale Super 12/CS/AL ......c.oevvvnnnnn,
CASH PRICE £22.1.0 Wharfedale Separators Type ' B '’ 1000 cfs.
or Wharfedale Separators Type ** D ™ 1000 c/s. 2-6 ohm £4
DEPOSIT £7.7.0 Wharfedale Separators Type "' F*' 3000 ¢/s. 7-16 ohm £2
o Wharfedale MGl Equaliser ..........ccccoooiiininniienieen £2
11 PAYMENTS £1.95 Wharfedale 3-way 4 section Crossover ...........c.oooeeen £8

OO OONWWWRONO O

5
14
0
7
13
13
13
13
6
I5
10
2
2
8
17
]

P.A.l. PRE-AMP

casiprice .86 TELE-RADIO (1943) LTD.

or

DEPOSIT  £2.19.6 189 EDGWARE ROAD, LONDON, W.2. Phone: PAD 44556
11 PAYMENTS I1l.10 SHOP HOURS : MON.-SAT. 9 a.m, to 6 p.m. THURSDAY 9 am. to 1 p.m.

-
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Several more good reasons
why our circle of friends kecps enlarging

Air Cooled, Compound Filled and Oil immersed Transformers for every requirement
A.1.D. Authority Rel No.: 6489/53

WILLESDEN TRANSFORMER CO., LTD,,

2a FRITHVYILLE GARDENS, SHEPHERDS BUSH, LONDON, W.I2.
Telephone ; SHEpherds Bush 5819

cordially invite you to visit our
Regent Street showroom

to hear
n NEW
CR.500

(complete with
multi-stage high
gain control
unit)

£30.10.0

'® ... NEW
demonstrated

are the latest versions of gquality tv ~0 /
equipment by ACOUSTICAL, R’ 0 0 UL

We invite your enquiries for the Type Al/1 auto- ' GOODSELL, LEAK and yjtrq linear version with

. . . ROGERS as well as the NEW .
matic machine, as illustrated. Also for the HIGH FIDELITY AMPLI. 9N even wider range
Type H/1 hand coil winder and Type AW/I FIER by ARMSTRONG. control. unit

Armature Winding Head. £36.10.0
THESE EQUIPMENTS CAN BE
| HEARD WITH A wiDE RANGe % H:P- TERMS AVAILABLE
o ECTR'C TD OF HIGH QUALITY' LOUD- T’:f’ and othe‘; htigh ﬁtielizy equi%me,;u
15 demonstrated at our showrooms atiy
SPEAKER SYSTEMS AND 1030 g.n—5.30 p.m. Saturdays 10.30
ASSOCIATED EQUIPMENT. a.m—12.30 pon.

73 UXBRIDGE ROAD, EALING, LONDON, W.5 B K PARTNERS LTD

Eallng 8322 | 229 Regent St.. London, W.I. (Entrance Hanover St.) *Phonz REG 105} & 7363

T e T
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For the accurate distribution of
high frequency sounds to ensure
maximum fidelity over a wide area
there is no satisfactory alternative to
the multi-cellular horn and pressure unit.
The Vitavox range includes two series of
horns with lower cut-off frequencies of 550 and
220 c.p.s. respectively, available in a number of
cell combinations to suit particular installations.
Two types of pressure unit are supplied, one for
general purpose applications and the other for
installations calling for the highest possible quality of
reproduction. Full details will be supplied on request.

VITAVOX LIMITED, Westmoreland Road, London, N.W.9.
Telephone : COLindale 8671

e AV N200 25 7000, 11, poctbuction!

This exceptionally sensitive Wide-Band, Stabil-
ised A.C. Valve Voltmeter/Amplifier is essential
in every well-equipped electronic laboratory and
is a pleasure to use.

V.200-Abbreviated Specification. Input Impedance up to 10 meg-

100 microvolts to 1000 volts ohms and 10 p.F.

10 cycles to 10 megacycles No ZERO instability—Overload
Accuracy to 6 M.c/s = 4 59, protection, LINEAR 65dB
of the actual reading. Amplifier,

Delivery: 1-2 months Price Ex Works £11210-0

FOR
Valve Voltmeters, Oscilloscopes, \\\\\\\\\\\\

Frequency Sources, Stabilised A.C. N 1 =
and D.C. Power Supplies, Attenuators, >~ W\;“ -
o WRITE TO M

L ]
SHENLEY ROAD ‘* BOREHAM WOOD HERTS. Cables: FURZLAB, LONDON. Tel: ElStree 3940.

I —
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164, Charing Cross Road, London, W.C 2. Tel.: TEMple Bar 7587.
Cables : Modcharex,” London,
Export enquiries welcomed. Immediate delivery from stock. Prompt attention to post orders.
TAPE RECORDERS RECORDQSIEPPAREO'?#JCING OTEST EQUIPMENT ACOSMICROPHONES
E
GRUNDIG 700L ...... £84 0 0 T Model 8 ............... £23 10 0|  Mic 22 (Crystal) ...... £4 0
GRUNDIG TK9 £68 5 0 2 O . a3 9 6 Modet 7 (Iatest) . £1910 O Mic inserts for above £1 0 0
BAIRD Soundmaster £68 5 0 ranscription Um:. Uniminor Mk, Il ...... £]10 10 0 Mic 16 (Crystalt) ...... £12 12 ©
BAIRD M. Il ......... £61 19 0| GARRARD (as available) Electronic Meter £40 0 0 Mic 35-1 (Cryseal) ... £1 5 ©
FERROGRAPH 2A... £79 16 0| R.CS80 ... .. €17 1 3| Wide Band Sig/Gen... £30 0 0| LUSTRAPHONE
VORTEXION 2A .. £84 0 0| RC90 .. . £17 16 6|  Valve Characteristic M/C with TIFC5I...... £515 6
SOUNDMIRROR ... £69 10 g R.C.80 AC/DC . £24 14 4 Meter........... .. £60 0 © Table base for above £1 | 0
EDITOR .................. £47 S TAJAC ......... . €910 10| D.C. Minor £5 5 0 RESLOM/C(LowImp) € 0 0
WEARITE TAPE DECK o -TA/B Decca . ... £13 7 1 ;:)k;/l Multi o34 o URA Ribbon £1 S O
CONNOISSEUR odel 8 RVA Ribbon ......... £ 0 0
TRUVOX TAPE DECK 3-spd. ... £23 B LI Carrying Cases for Mumetal Transformer £1 IS 0
£23 0 Models Z‘. 8and40 ... £3 0 0| MICROPHONE STANDS
SPEAKERS ADVANCE Fioor, 3 extensions... £3 12 6
RESEL NS ATGES H.I (Sig/Gen) ......... £25 0 0| Table'Stand ............ £ 10
TRUVOX
GRUNDIG 12in. 30 £ 5 o 1E|2S'glcr:"3n 2: Ig g LEAK AMPLIFIERS ;
L.G.S. 1,200fc. ......... £2 0 0 e R ew Model ... £35 12 O/ TLIO........... [
FERROVOICE WHBF'f%ENTo"'AN P L p—— £19 19 0 Poine !, TLI2 7 0
1,200f, .......... £ 2 6 pEa0l 6 COSSOR Poine 2, TL25 ... 70
Spare Spools 4 6 . ¥ Oscilloscope 1049 ...£150 0 0 Vari-slope pre-amp.. CE1212 0
EM.L 1200f £11s o HE912. 01 Oscilloscope 1052 ...£104 0 0| Type VS RF Tuner
EMII. 600ft £ 1 o| JHEIO ... 6| Volt: Calibrator 1433 URIE oo £5 1 3
GEVAERT GOODMANS £18 S 0| SOLON. New Instru-
120068, .o.oooveienen. £1 15 o Axiom 150 Mi. i, §| TAYLOR ment Iron 200-250 v.
SCOTCH BOY Axiom 102 2| All new Taylor Test Gear in 25 We e 19 8
1,200ft. .. £r 15 o Axiom 10l 0 stock.
600ft. .. £l 1| o| WHARFEDALE PICK-UPS VALVES
spareso ' 4 3 WIS CS TR et oo 0 acoOs w 0 Leadken’s [
Spare Spools 600ft.... il SEEE CSIAL ... 01 HIG20 0@ WO RIS LERELE [EEES
FEI;ROGRAPH T T T WI2CS el ] pecca 7 stockists. Please write for require-
1.200fc. €2 5 0 G°'de" 10 CsB T “X.MS. Magnetic ...... €6 9 5| ments.
1.750fc. ..... £ 3 0 guvef 5|;"d3C5/AL i‘ :; ; CONNOISSEUR
Agi;xspools 3 9 6 a:ﬁ:ﬁa.:‘" : A guperaHgs B g ALL GARRARD, CONNOIS-
- pare Hea
1,200fc. .. .£1 17 6| W.B.Crossover Unit... £l 6 6| COLLARO STUDIO SEUR, DECCA and COLLARO
600ft. ..... £1 2 6| W.B. Tweeter Unit ... £3 15 6 Type OorP ... £3 14 4| HEADS AND STYLl IN STOCK
H.P. Terms available on all items over £10. 0. 0.

- BRADMATIC ~

HIGH QUALITY TAPE RECORDING EQUIPMENT

THE MODEL 5D TAPE DESK (to take 10{in. NAB Reels)
Programme Time: 62 minutes at 7§ i.p.s.

124 minutes at 33 i.p.s.
Panelsize: 20in. x 144in.
Two speeds, 3} and 74 i.p.s. Double-track heads. Push button
control. Fast wind and rewind. Three heavy-duty motors. Three
separately shielded heads. Complete with NAB reel adaptors

PRICE: (fitted with 6RP heads) £50.

ALSO AVAILABLE
MODEL 5C TAPE DESK (to take 9in. reels)
Programme Time: 55 mms at 74 i. p s.
110 mins. at 3 i.
PRICE: (fitted with 6RP heads)
Large Panel (20in. X 14%in.), £47/10/-.
Small Panel (134in. X [154in.), £45/10/-,
MODEL 5B TAPE DESK (to take 7in. reels)
Programme Time: 3| mins. at 7§ i.p.s.
62 mins. at 31 i.p.s.
PRICE: (fitted with 6RP heads)
Panel size (13fin. x 154In.), £42.

PORTABLE RECORDERS
In rexine covered case, fitted with model 5B tape desk, type D.2.
C.J.R. amplifier with monitoring. Provision for external loud-
speaker.

PRICE: £117 (without microphone)
High-fidelity sound heads. Type 5RP (Record/play), £3/5/-. Type

6RP (super fidelity), £3/15/-. Type 5E (Erase), £3/5/-~. Mumetal

Screening cans, 8/6. Amplifiers, microphones. All types and
sizes of magnetic tape.

CHANGE OF TELEPHONE NO.
Our ’Phone No. is now EAST 2881-2

Trade supplied. Send for Lists.

BRADMATIC LIMITED
STATION ROAD . ASTON . BIRMINGHAM 6
Grams : Bradmatic, Birmingham

CONSOLES

For Major Film Mixer
Suites to Individual
requirements.

“VIEWMASTER ”
CONSOLES

AS SHOWN

Beautifully designed and
finished in Walnut, Oak,
Mahogany and Teak, to
customers’ requirements

Standard ‘‘ VIEWMASTER '' model as shown £13.0-0

With Full Length Doors ....c...cco.oivueinnnenn... £14.0.0

Universal Model for all 16" tubes now in preparation.
Carriage and Packing 15/- extra

Fitted with shelf for easy mounting. These arge NOT mass produced and
dimensions can be altered to suit personal requirements.

Individual and Trade Enquirfes to

H. ASHDOWN

CABINET MAKER

98 HERTFORD ROAD, EDMONTON, N.9

1 Phone  TOT. 2621
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e S — Ny
LONGEST SCALE—-SMALLEST SPACE

This compact, robust D.C. Milliameter is
flush mounting and is ideal for use in re-
stricted space.

SCALE LENGTH : ¥
RANGE FROM 0-500 pA

The meter with the
dead beat movement

ST cARCes L aroRIGatey

The meter measures only 5 across and the depth behind the panel is only 2” yet it retains
a scale length of 9”. It lS available with spade or knife-edge pointer and special scales can
be supplied to customers’ specification if required. Send for prices and full "details.

i
BRITISH P'HYSICA‘\BD’ BORATORIES
Radlets, Herrs NYLY/ Tel : Radletr 5674/5/6

LONDON STOCKIST: M. R. SUPPLIES LTD., 68 NEW OXFORD STREET, LONDON, W.C.l

,acacévacag

am 8P.13

[0””0[586’[[] with DIAMOND STYLUS!
The SUPER LIGHTWEIGHT PICK-UP

can now be supplied to order—

with an armature system fitted with diamond stylus.
Price complete with one head (either Standard 78 r.p.m.,

or Microgrove, 334 and 45 r.p.m.) fitted with diamond
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each
additional head £5.12.9d. plus Purchase Tax £1.16.2d.
Replacement armature system fitted with diamond
stylus £3.13.0d. plus Purchase Tax £1.3.5d. 3 HEAD PICK-UP

Existing model with sapphire
system still available.

3 SPEED MOTOR
New price:
Retail Price .. £17 15 0
Purchasetax.. 5 13 11

Total price .. £23 8 1l

3 SPEED MOTOK

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

FOCSimile in SOUnd WELL GREEN LANE, BRIGHOUSE. YORKSHIRE Tel : HALIFAX 69159
Telegrams : * Connoiseur, Brighouse”’

OVERSEAS AGENTS: S. Africa: W. L. Procter (Pty.) Ltd., 63 Strand Street, Cape Town. Australia: J. H. Magrath & Co. Pry. Ltd, 208 Little
Lonsdale Street, Melbourne, Canada: The Astral Electric Co. Ltd., 44 Danforth Road, Toronto 13, Ontario. New Zealand: Turnbull & Jones
Ltd., Head Office, 12/14 Courtenay Place, Wellington. Hong Kong: The Radio People Ltd., 31 Nat.han Road, Hong Kong. Malaya: (Main Dis-
tnbutors) Easuand Trading Co., 1 Prince Street, Singapore.
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KEEP UP TO DATE!! [E
DON'T MISS YOUR COPY ‘ull

NEW TRANSRADIO Publication

The most comprelensive tange of
US. CONNECTORS autside the U.S.A.
69 standard fypes S Sme-To'anns
*MX+SM  Subminiatures
*BNC Miniatures
*N Microwaves

*83 URF
TRANSRADIO LTD.
Tel. FRE 4421 (PBX) Ji."

[STL) | Accepted ¢y
TRANSFORMERS [heStandard..
for POWER SUPPLIES 7w e
and AUDIO FREQUENCY | ~ ° DC/AC
Chokes for A.C. and D.C. | VMw ..' CONVERTERS

Units Complete and ready
for usz

. . .
Suitable foruse in Specialists in Converters @ =
0 since 1937
all electrical and ® /"/ -
. . Please_ ask for our [ J
electronic equip- g (A
ment, to Ministry, ®

B.S.S. or commer-

cial standards. ® forElectric Gmmophane

o , from £8 16s. 0d.
Tl‘OplC(ll or stan- € for Radios, Radiograms, and Autochange Radio-
grams (inc. 3-speed motors) from £ 1 16s. 6d.

dard finish.
. ‘ () for Television, Tape Recorders, and for operation
Enquiries from manufacturers and the trade only. of TV from Country House lighting plants, price

Quotations sent upon receipt of specifications or drawings. ® according to instrument.
Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C.

STEWART TRANSFORMERS Ltd. @ Outputs, 110V. or 230V, 50 or 60 ¢/s.

75 KILBURN LANE, LONDON, W.I0 VALRADIO LTD. Feithar Moox: o e Fetchan 4oty

/ Service Dept. : 57 Fortess Road, London, N.W.5. GULliver 5165 and 7202
Tel.: LADbroke 2296/7 Cverseas enquiries to nearest E.M.I, Organisation Dep *t
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Evolution

WHARFEDALE WI0/CSB 10" LOUDSPEAKER

First introduced in 1938, this 10in. speaker has been Bass resonance now 45 c/s.

imy d i i i
detr;(l)svgf gl:o;tggseisgr?xzx ComSR iR ies wthe following Any speaker maker could produce a loudspeaker

Flux density 14,000 lines, Total flux 74,000 lines. ‘V‘;%‘X‘ggEg’;\nfE°;agupr‘(’;u‘;eSgﬂ?;‘;f&f‘is‘;ﬁi dsolxillg

Rigid, open, die-cast chassis.
Cone with_l;akelised apex and special radial the W10/CSB.
corrugations. ) ) After the Super 12/CS/AL—which costs £17 10s. 0d.—
Centring device in bakelised fabric. the W10/CSB is the bestsingle speaker in the Wharfedale
Aluminium dome. N range. At £9. 5s. 0d. plus £3. 1s. 6d. P.T. the per-
Cloth suspension, which involves hand-assembly by formance is outstandingly good; some idea of the
experts who have attained a world-wide reputation. frequency range if given by the response curve.
+%
[=1 4
- ~~ A _|wilo/csB
AN AT R s
NP aNY LU ANV \ . i NI
B —— SAT TN '
“10 lf 30° OFF_AXiS hd
s Y ] ]
_ 3 I I
“ResRREseRIE 8§43 § 8 § B § B § B § § 8§
CYCLES PER SECOND

32-page catalogue free on request

WBar{'edaﬂe Wireless Works Ltd.,

BRADFORD ROAD - IDLE - BRADFORD - YORKS Telephone: (dle 12356 Grams: Wharfdel, Idle, Bradford

The IF.X, Tape-Recorder

LIGHT IN WEIGHT - SMALL IN SIZE - LONG RECORDING TIME
IT CAN BE USED BOTH VERTICALLY AND HORIZONTALLY

Size: 152 x 12 x 7In. with
Itd.  Weight: 25lb. Two
speeds by simple switching
(14 and 3 hrs. Recording
Time).  Fast Rewind and
Forward Speeds. 4.5 Watts
output of excellent quality.
Provision for monitoring
and extension Speaker.

In spite of its exceptionally
light weight and convenient
shape which makes it truly
portable, this recorder is
of robust construction and
it is fully guaranteed for
12 months. Single switch
operates both the mechan-
ism and the amplifier. This
feature  combined with Negligible hum, wow and
automatic ‘‘ Servo "’ type flutter. Exceptionally sen-
brakes makes its operation - ‘. sitive, _high-class Micro-
foolproof, and accidental - g ‘3 phone. Beautifully finished
Tape-spilling or tearing a : cabinet covered with wash-
virtual impossibility. able Rexine.

PRICE IN KIT FORM

Immediate Delivery

39 GNS. We welcome callers at our showroom 13 GNS.
“mmme FISHER ELECTRONICS €O. [ o
o =, 70 BREWER STREET, LONDON, W.l. Sl
Eavalops, Tel.: GER. 3376. 1
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Valuable Wireless World books

Radio Data Charts

43 Abacs for Receiver, Design Calculations 5th

ASSOCIATED

ILIFFE

TECHNICAL BOOKS

Television Receiving Equipment
By W. T. Cocking, M.LEE. 3rd Edition.

Edition. By R. T. Beatty, M.A,, B.E., D.SC,,
revised by J. McG. Sowerby, B.A., AM.L.E.E.
The problems encountered in radio and elec-
tronics are so diverse and numerous that it would
hardly be feasible to have an abac for every one.
This collection is therefore intended to cover
only the most frequently recurring problems,
the answers to which provide most of the data
needed for the design of radio receivers. In this
new edition the reactance charts have been re-
drawn and the two charts previously inclided
for resistance calculations have now been com-
bined in a single chart.

1lin. deep x 8%}in. 91 pp. 7s. 6d. net. By post 8s.

Television Receiver Model II

Complete constructional details with notes on
modernizing the original design. Collected articles
reprinted from  Wireless World,”” describing
a_complete receiver, using a superheterodyne
circuit, which provides a modern standard of
performance and is suitable for home construc-
tion.

10%in. x 7}in. 40 pp. 3s. 6d. net. By post 3s. 9d.

Explains the fundamental principles involved
and then describes each stage of the normal
television receiver. ‘The text includes notes on
special circuits and gives practical details of
receiver design. Other chapters are devoted to
faults and their remedies, servicing of modern
sets and the problems of obtaining selectivity.
Mathematical data of particular value to the
designer have been collated and appear in
appendices. 18s. net. By post 18s. 8d.

F.M. Feeder Unit

S. W. Amos, B.SC.(HONS.), AM.LLE.E. and
G. G. Johnstone, B.SC. (HONS.) A reprint of
articles from * Wireless World >> describing a
simple and inexpensive three-valve adaptor

‘designed to cover the v.h.f. broadcast band

87.5-100 Mc/s, and in particular to receive the
B.B.C. frequency-modulated transmissions on
91.4 Mc/s from Wrotham. The unit can be used
in conjunction with an audio amplifier or a
normal receiver. 104in. x 7}in. 16 pp. 2s. 0d. net.
By post 2s. 2d.

Obtainable from booksellers or direct from :
ILIFFE & SONS LIMITED, DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1

PARKER'S SHEET METAL FOLDING
MACHINE

Heavy Vice Model. Cap~
acity 18 gauge M.B.x2ft.
wide. Loose Attachments
for Radio Chassis making
Weight 22 1b. Price 50/~
Attachments 1/6 per ft
Carriage 4/-, with attach-
ments 5/6.

Also Parker’s Square
Type Dril) Vice. Machined
table 7in. x 6in. X §in.
Jaws of Bright Bteel.
Admits stock of 4in.
Complete with stand.
Henvll) constructed. Wt.

MINIATURE MAGNETIC
LIGHTWEIGHT EARPHONES

The AMPLIVOX E4 E.5 and E.$6
provide a range of hlghly sensitive
lightweight miniature receivers. |deal
for many applications the insercs have

been incorporated in lightweight
headsets stethoscope devices and

small mlcrophones

The E.6 is the smallest of the range. |
the diameter is 0.835% depth 0.332”

and weight oz. D.C. reslstance E.4 &

E.5 2-2,000 Q. E.6 1-600 |

AM PL|VOX up. f |

2 Bentinck Street, London, | WHEATCROFT WORKS, WELLINGTON
A B. PARKER iy ey, vosksaire. 1o suiey 26

13}1b,
Price 37/6 Carriage 2/6.

Machines guaranieed.
Send for details.

ALWAYS “EIT”

SUSPENSION DRAWER SLIDES, SUN and PLANET FRICTION ELIMINATORS and SHEAVES
Ask for Brochure and pages 47, 49 and 53

Engineers, Patentees and Sole Manufacturers.

AUTOSET (PRODUCTION) LTD., DEPT. “H’, STOUR STREET, BIRMINGHAM |8
Tel. : EDG 1143 (3 lines). Please mention Wireless World ESTD. over 30 years
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RIT

POWER
RESISTORS

Coated with a non-hygroscopic and
fireproof silicone bonded compound.
Internal connections made by special
method of welding, giving long-term
stability under all conditions.

Standard range is shown but we shall
be pleased to advise on special types
to suit particular requirements.

R. M. ELECTRIC LTD.
TEAM VALLEY, GATESHEAD, II

Tel: Low Fell 76057

[ i

“ UNITELEX PRIMA ” PORTABLE TAPE
RECORDER: We are appointed stockists for
this recorder. Features include ultra modern
cabinet design, giving exceptional lightness and
portability without sacrifice of quality. Push-
button control on mechanical side, twin-track
heads, dual-speed (73in. and 3%in. per sec.), giving
up to two hours playing on one reel of tape;
latest type miniature valves wused; genuine
10 kes. response; separate bass and treble
controls; magic eye recording level indicator;
provision for use as straight playback amplifier
from record players or changers; 4-watts output
to internal 10in. elliptical high-flux speaker, with
provision for feeding two extenal speakers or
amplifiers. Pru:e, complete with fitter cell micro-
ghone housed in'recorder, and with 1,200ft. reel of
igh coercivity tape, 57 guineas. H.P. terms
19 gns. deposit, 12 monthly payments of £3/13/2,
Send 24d. stamp for illustrated brochure.
GARLAND AMPLIFIER ACII. Self-contained
general-purpose amplifier, providing 3.5-watts
output. rpower supplies derived from mains
transformer ensuring isolated chassis. Standard
valves throughout. Volume and Tone Controls
incorporated. Negative feedback loop. Price
£6/12/6 plus 5/- carriage, etc. Weight 10lb.
TRUVOX TAPE DECK MARK IIl. In-
corporatigg high impedance mu-metal twin-
track heads. Two-speed capstan, for tape speeds
of 74 and 31 inches per second. Three-heavy-
duty motors allowing for fast forward and rewind
facilities without tape handling. All controls,
operated by electrically and mechanically inter-
locked push buttons. Price £23/2/-. Send S.A.E.
for full particulars. Plus 10f- carriage, etc.
Delivery from stock, Send 24d. stamp for details
of this and of suitable amplifier.

GARLAND BROS. LT

CHESHAM HOUSE, DEPTFORD BROADWAY, S.E.8.

b e o SR e
UATTAGE i 19 10-30,000
RESISTANCE 0 10-12,000 10-45,000 1035200

OHMS - 615“\ 9 13/16in. 3 1/16in. 11/18in.
LengTH -1 ) gin, 11/16i0- 11/16in. P

DIAMETER" i 2 5

ARTICLE S [1Defoste | o e molnzhly
| payments| payments[
Goodmans Axiom 10l. 8in. L/Spkr. ...... £612 1 {£2 4 | 15 9 8 1
Garland Amplifier ACIIA ... . £ 12 6 | £2 4 2 15 9 8 1
Wharfedale Golden CBS. |0in. speaker | €8 6 7 | £215 7 12 11 10 2
Goodmans Audiom 60 Speaker......... €812 6 | £217 6|£1 o0 8 [ ]
B.S.R. 3-speed single player. GUA4..... €9 5 0| £3 1 8£1 2 2 1n 4
Connoisseur Pick Up, 2 heads .. £9 5 6.0£3 110 |£1 2 2 " 4\
Leak Pre-Amplifier ............... £9 9 03 3 0|£1 2 7 00 &
Wharfedale Wl2/cs. 12in. .... €915 0 (£3 5 0| ¢£1 3 4 TRI
Goodmans Axiom 150, Mk. Il. £10 5 6 £33 8 6|£1 4 7 2 7
Stella 3-speed Single Player... £10 10 0 [ £3 10 © = 12 10 |
Leak ¢ Varislope” Pre-Amplifier. £12 12 0 ¢4 4 0 £1 10 2 15 6
Collaro Auto-changer. 3RC/53[ ......... €15 310 |¢5 | 4 L 18 8
B.S.R.“Monarch’’ 3-speed Auto-change |¢15 10 3 l €510 1] £1 19 6 ‘ €6 0 3
Lane Tape Desk, Mk. IV .................. 0!/ €516 8| € 110[£1 1 5
Collaro auto-changer. 3RC/532 0| 516 8 — e o4
Connoisseur 3-speed unit 1| €716 4 | £ 8 8
Truvox Tape Deck, Mk. Iif .. 2 0(£714 0/€215 3|¢£1 8 3
Leak ‘“Point One *’ Amplifier.. £28 7 0 €9 9 0(£3 7 9 €114 8
Q.U.A.D. Amplifier with pre-amplifier Iﬂ; 0 o Iﬂ. 13 4/€4 3 8 62 2 9
Unitelex ¢ Prima’ Tape Recorder. N
(Described above). ...ccocenviveiiiiii. [£59 17 0 €19 19 0 €7 3 0 £313 2

ALL GOODS NEW AND UNUSED (except where otherwise stated).
PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND
ADDRESS. POST ORDERS TO OUR DEPTFORD ADDRESS. EARLY CLOSING THURSDAY,
OPEN ALL DAY SATURDAY.
SHOP HOURS : Mon: Tues: Wed: and Sat: 9 o.m.—6 p.m. Thurs: 9a.m.—I p.m. Fri.9a.m.—7 p.m.

8 OBELISK PARADE, LEWISHAM, S.E.13.
TEL.: LEE GREEN 4038

TEL.: TIDEWAY 44(2/3
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REPLACEMENTS

134-136 LEWISHAM WAY, NEW CROSS, S.E.14.
Tel. : TiDeway 3696-2330.

Vol. |I. TIME-BASE CIRCUITS,
By E. A. W. Spreadbury, M.Brit.l.R.E.
Technical Editor of *‘Wireless & Electrical Trader.”
From our experience in replacing and rewinding time-base transformers
for engineers, it has become obvious that the various t_ime-base circuits
are not fully understood by many engineers. This book, with its
practical approach mentioning many manufacturers’ systems, is a must
for the T/V engineer. 2I/-, plus l/- pk. pst.

1n u RA If The Heater Booster for 2- volt parallel

N circuits that just plugs in and clamps on

Regd. the back of the set. If you have a C.R.T.

with low emission, try ‘‘*NURAY.” 27/6, plus l/- pk. pst. Trade
enquiries welcome.

QOUR NEW FACTORY SPECIALIZES IN REWINDING
LINE OUTPUT AND FLYBACK TRANSFORMERS.

One of the big advantages of using our rewind service is that we also
stock and supply new T/V transformers and if a particular job cannot
be rewound or a new unit is cheaper, we can nearly always supply
from stock a new replacement.

REMEMBER WE HAVE THE LARGEST STOCK OF
DIFFERENT T/V REPLACEMENTS IN ENGLAND.

METAL RECTIFIERS FOR TELEVISION. We now stock all the
main types of RECTIFIERS used in T/V sets including K.B.,, MURPHY,
BUSH and FERRANTI.

Send today for our new ‘‘ Replacement and Rewind Manual,” includes
modifications, detailed spares list, and guide to our service. Price 9d.

l

GIVE YOUR WINDINGS
A GOOD LIFE

IMPREGNATE WITH A BLICKVAC
{ﬁ HIGH YACUUM IMPREGNATOR

Full range of models available to meet the
needs of

% The large-scale Producer.
v The Research lLaboratory:
v The small Rewind Shop.

BLICKVAC UNITS MEET THE
MOST STRINGENT SPECIFI-
CATIONS.

Outstanding features:

% Ease in Control. % Simple attachment of auxiliary
autoclaves. s Best quality fittings. 3 Fully demountable
to facilitate cleaning.

UNEQUALLED FLEXIBILITY AND PERFORMANCE-

Units available for :

VARNISH BITUMEN

WAX POTTING RESINS
If your problem is Coll Impregnation

CONSULT BLICKVAC

Write today to

HAMILTON ROAD WORKS, HAMILTON ROAD, $.E.27

Associated with Blick Time Recorders Lid., Blick Engineeriny Ltd.

PLASTIGABLE

LIMITED :

P.V.C. SLEEVINGS

A=, | INSULATED WIRE
& FLEX

—do i e

HAWLEY LANE - FARNBOROUGH - HANTS

Phone Farnborough Hants 85

for SHEET METAL CABINETS * INSTRUMENT

CASES ° RACKS - PANELS * METAL DECKS

FOR TAPE RECORDERS - CONTROL DESKS

TRANSFORMER CASES * CHASSIS, Ete., Ete.,
to your specification.

Single or Quantity Enquiries Invited.
BRIDGE WORKS, THE CRESCENT, WIMBLEDON, 5.W.19

Phone : WiMbledon 2400 Moot s o0,

BELCLERE
'MINIATURE

STANDARD INPUT
TRANSFORMER

Small, efficient, low priced, size lin. x }in. x 3in. overall as illustrated.
Uses : For coupling inputs of 3-150 ohms to normal type pentode valves.
Specification : Ratio 1-50, Primary 3.5 ohms. Secondary inductance 160 H,
at 1.000c.p.s. Range 64 octaves +2 db. Finish varnish dip, encapsulated block
or mu-metal screening can. Quick delivery—low price—maximum efficiency
JOHN BELL & CROYDON (17 HIGH STREET, OXFORD

Telephone : 47072, [ ] Cables: Belclere, Oxford.

Continuous § 1b. at "
Instantaneous to 6 Ibs.

100% PRODUCTION
INSPECTION

Larger and Smaller Sizes
Available. Also Trans-
formers to 6kVA 3 Phase,

R. A. WEBBER LTD.

18, FOREST ROAD, KINGSWOOD, BRISTOL. Phone: 74065

— — -— ————
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—CITY SALE & EXCHANGE

THE HI-FI SPECIALISTS LIMITED
90-94 Fleet Street, London, EC4 Phone: Central 9391/2

Offer the following from their extensive stock :—

LEAK ) . ROGERS R.D. Senior amplifier and ACOUSTICAL
TL/10 amplifier and preamplifier, control unit, £43. R.D. Baby de Luxe QUAD Mark II ampli-
27 gns. TL/12 amplifier and Varislope, amplifier with Junior preamp., £23. fier with control unit,
39 gns. V.S. tuner for above £35/6/3. Minor amplifier, £12/17/6. £42,

RECOMMENDED SPEAKER SYSTEMS
Wharfedale treble assembly—15in., 8in. and 5in. units
in sandfilled corner baffle, separate volume controls for
two top units, £72.

R.D. Junior corner horn with Axiom 102 unit, £28/15/-.
Salex 8in. reflex cabinet with R.D. 8in. speaker, £12.
Salex sandfilled corner baffle with 12in. Tannoy direct
radiator, £20/7/6.
Daily Demonstrations of F.M. transmissions from
Wrotham.
Loiv:sitsher FM/AM tuner at £22—Chapman FM tuner,

OUR DEMONSTRATION ROOM
is now equipped to let you hear nearly 400
combinations of pick-up/amplifier/speaker/
tuner units to give immediate comparison,

EASY PAYMENTS

Terms arranged on all new apparatus over £10—one-
third deposit, and the balance over 6, 12 or 18 months.
Write for order forms.

(2.000) FROM /4

SALE (&) VALVES &' 2/
TYPES 9d.)

Types and Prices subject to stock. We may send 0lA .. 9/~ 954 ...... 2/=

equivalents. When ordering cross (blank) postal order. 1B4 ... . 3/-[1172Z6 .... 7/-

- - IH6 ... 3/-|4TsA .. @/- BRITISH
SERVICE SHEETS 6/b | 35Z5GT 133/~ | ECL8O .. 23/ 1LN5 7/~ | 4TBP 5, 5
The one you.require enclosed if available in a 10/6 8/ S0L6GT /5 F9 19/ I ... | <o B AMERICANY
dozen assorted of our beat choice. ! 2; ;g """ ;é El;g;A %%5 2A6 ... 2/-|138PA.... 5/5 BATTERY,
TAYLOR METERS OI\:O nEﬂAﬁl}( }‘E‘I:tnélf %; ggﬁﬁfﬁﬁf /§ gl;ao ::%2/ 2A7 ... 3/-(TIA ... 2/ AC
onthly Tota. b 41 .. ;o
Model Cash Price  Deposit  p'mnts of  Price 3/3 | Tia ... 1/01 EF50 ..22} 2B7 ... 2-|2028TH .. 8/ ond
£ 5. d. | £ s. d, £ s. d| £ 5. d g; 1}\‘7‘:}1‘ /'1 Egg‘l’ g%/ 6F7 6/~ |215P...... 2/- UNIVERSAL
208 | 1515 0|2 7 3110 2|17 811 92| Jalor a3ia | ERL 231 ok L g [220PT.... 4 TYPES.
4B | 2R 0 16 6 | 2 8 9 |28 [ 1/4 | 1H5GT 1 I EL3(M) .. 90/2 - ACHLDDD /-
68A 2210 0 7 6[2 302117 6 2/ | INsGT 14/6 | ELi3 ..18/5 |2°F° - O
74 [1210 0 117 6 (1 4 0 /1317 6 113/3 sas | ELw 28 |a EF§ ...... 17/8
724 (160 0|2 8 0|110 8 |1714 8 afl S LI 2 ST ISP -
s RS O 20118 1611 8 J11y I 18 | Rl IR | 3/ |pa1s. ... 2/-
a RO SRR N2 Rl 8/ 1561(1\V4 3/3 | EML ....16/ 448 ... 4/~ | PM2
110C 1410 © 3 6|17 16 0 B/ 74 EM4 8/ IPM.4A .. 78
s |12 09/240/1'% 1811 8 D3 azm 133 | Ewse 183 lsove s lexes g0
1704 | 24 0(312 02 511 [2611 2 18/5 | AZ50 GZ34(G) 18/8 | 2/3 “DEMOBBED VALVES MANUAL ” 2/3
190A 2210 0 7 6,2 3 2417 6 %:139 C%)“N) %gl 2;245& .- 2:5;/ Giving equivalents of British and American Service and
2404 14 0 0 2 0!1 8 15 6 201 I‘_ Eadl . 3/ | Cross Referenee ol Oommercial Types with an Appendix
260A (3615 0 (5310 3 | 310 2013 7 AR BRI ] [ and Price List.
B20A | %g 18 8 1(8) 0 2 ig :1;% 0 g B EB41 11} Eva 8111 | (W;D%ve still some Valves lef', at very old Budget Rates
200A o
_Crde o U .18/5 | EB91 . PYss ..13/3 |l I -
MIDGET AND The it b lied | TE7 .... 14/ {(6ALS5) 11/ PLS1 .18/ | R D Antennas, lft.'sectlons,lnt.erlocklng and extend-
HIVAC SUB-MINIATURE for' voitn ot the same prices, | 12ATT | 22/1 | EBCHS. 111 | PLw 16/ 0D . Tarad Qo dor
Ve Qhje.Pe XVS 20V bl o%7 55)1 | EBFS0 18/11 | UBL21 . 20/3 | Sman Soldening Tron, Latest development. Complete
M!DGET TYPES SUB-MINIATURE TYPES | 128A7GT 50/2 | ECC40 22/ UCH21.. 20/ with detachabie bench stand. Post 1/-. 19/6
X8G  15/6 | XL 10/ | XWO.75B17/6) XFY10 17/6 | }ggg;g,} 1915 | Eomas 3218 | VEG 188 | e Trome Tool Strmaiaeilation 9y 7 (.
XW  15/6  XLO 10/8 §¥]1~ 2103 i;;g §;¥}é11?;g 25L8GT 16/5 ' ECH42 20/ UYsl .13/ BIB without ** nicking'* wire, Cuts wire—no 3/6

XH 10/6, XP 12/6 .

XD 10/8 XY 15/6 XFWIO 17/6|XF01 21/4 Post9d. Lower Prices—One-Year G t

ELECTRIC PAINT STRIPPER
It's a uslque, fool;;mot
electric tool. Easy and fast. = 3 -
Clean and safe. Paint goes HANDYEX:&?’%,{R'LP‘)H“"“
ilke magic. Cost {d. per |

hour. A.C./D.C. Complete. Depos
37/ 6 a?,‘;'nm’éd.’ Outdntoel:‘glfv:- CASH PB!CE £5119/8 10/ 6

rough edges. 8plits flex.
Deposit and Monthly 10/_
BLACK & DECKER I AC ELECTRIC
PAINT SPRAYER
Just pluig in and spray. Easjer
than a brush and twice xs fast.
| 75/~ Post 2/-.

POST 1/-. lamp. I 'or 9 easy payments. Monthly
The High Quality Portable *ELIZABETHAN ?* Tape Recorder 2 SP. Twin track recording, doubles playing time per reel. Fast forward and rewind,
Recording medium standard }in. plastic coated tape. Tape spoedu 7iin. llld ain 8eparate mic. and gram inputs. Beparate amplifier position to enable use as high
persecond. Runuing time, 60 or 90 minutes. Rewind, 60 Fi quality amplifier for disc record players and R.F. units. CUEING BTR!P for ease in
40¢.p.s.-10 Ke. at 7}in. persecond Loadqpenker 8in. Movmg Coll. Outpu'. 3wa.tts finding recorded information or music. No unlacing of tape. '*MAGIC EYE*®
Mains supply, 200-230 A.C., 50 c.p.s B0 watts. g levelindicator. Variable tone controlfor playback. Provislonfor Ext.L/8.

16}in. X 134in. x 8}in. \Veight 35 Ib. Supplled with crystal m(c and 1 200it. of TERMS : Deposit £16/16/-, balancein 12 monthly instalments of £3/4/5, or 48 gns.
tape. Fully guaranteed. Cash.
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PORTABLE 3" ELECTRIC DRILLS

{Choice of Black and Decker or Wolf)

Drills: Wood, Steel, Bricks, etc. Drives
buffing or grinding wheels, sanding-discs, ete. 3% Iba,
only. Trigger eontrol can be locked ** ON.’* Complete
with 8-core cable. A.C./D.C. 200/230 or 235/250 volts.
£25/19/6 each (plus 2/6 carr. and Ins.). Numerous
attachments available separately. £5 19 6
= 0.

FOR THE HANDYMA

polishing,

B.C. plug.
AC.

ELECTRIC PA

SIS, . A et

BATTERY CHARGER KITS

All Kits are for A.C. Mains 200-250 volts. They com-
prise a Metal Rectifier and Transformer, tapped for
6 or 12 volt charging, and a tapped Resistor, with
Selector 8witch, to enable the charging rate to be
varied. A M/coil meter 5 amp. max. 13/6 extra.

volts A.C./D.C.

An easily followed Wiring Diagram is included with

WIRELESS WORLD

COMPACT ELECTRIC SPRAYER

(Burgess) for one-hand operation. Sprays paint,
varnish, lacquer, insecticide, etc. Pistol-grip with
trigger control Complete, with fiex, 2-pin plug and
200/220 or 230/25Q volts

{Plus 2/- carr. & ins.)

Dispense with messy blowlamps.
economical. Complete with 3-core cable. 200/250

(Plus 1/- carr. & ins.)

'\A Famous Manufacturer’

SHADED POLE RIM DRIVE

;or 8 or }2 volt, hat:erles nt max. 1 amp. £1Il7$8
'or 6 or 12 volt batteries at max. 2} amp. £2/513
For 6 or 12 volt batteries at max. 4 amp. 12/ G RAM M OTO Rs

| Clockwise rotations and Incorporates n Mains Adjustment |fications for which a com ia i
* plete diagram is provided. makes
Could also be used as Recording Take-up or Rewind | 4 first-class pre-amplifier for pick-up or microphone.

Jung, 1954

‘ “ MINI-TWIN”
1-VALVE BATTERY
SET

£3.15.0.
INT STRIPPER

Ia clean, easy, A design of a simple 1-valve 2-stage Battery Receiver,
giving excellent results on medium and long wavebands
£1 17 6 and i low battery
g Lt Drilled chassis and practical diagrams make it the ideal
setfor the beginner to build.
The complete chaasis, Includi: valve, can be built for
37/6, plus 8/11 P/Tax, the attractive plastic case is 9/8,
, and suitable headphones 14/9.

The complete assembly instructions, layouts and a com-
'lﬁ)‘nent price llllt are available for 1/6.

o ¢ is Receiver also periorms excellently, without modifica-
(Plua 1/- earr. & ins.f tion, as a tuning unit, and, in addition, with simple mod-

)

THE NEW DENCO ULTRA MIDGET

each, Klt. Panel.
P | Motor.
Ex W.D. |
The “REGENT " |
TESTMETER | gy ceal
Complete with d
cm:";rexgstmp. w H.and
2 3 ,6 Postand Micro-
ins. 1/3.| phone
Provides direct readings of
ML5 ::It;’:;ds vnl'.sl;.g. 25/6
(b) 6 mA. and 60 mA. Plus 1/-carr,

D.C. current. o
(© 500 ohm and 5,000 ohum| & 142 ST

reslstance ranges. screened
Voltages can be increased to 150, 300 and 600 D.C. at 6 mA.ljead. List
F.8.D. by an external series resistor arrangement for §/-. | Price £2/2/--

SELENIUM | SPECIAL MICROPHONE OFFER

R EcTI FI E Rs A famous Manufacturer’s  surplus! 32 6
CRYSTAL MIKE in moulded Bakelite

6 or)2 voltl amp, rating 7/@ | case and incorporating On-Off switch.

6 or 12 volt 2} amp. rating 12/6 | SBubstantially flat response from 50-5,000 (Plus 1/-

6 or 12 volt 4 amp. rating 177/ | ¢.p.s. Can be used as Hand or Desk Mike. post and

8or12volt6amp. rating £1/7/9 | Present current list price £2/10/-. packing.)

HioE-FiDELITY PICE-UP | SUPERHET COIL PACKS
CONNOISSEUR Light |MODEL CP4/L. A 4 Station **Pre Set’’ Unit providing
Welght Moving Iron |any 3 statl on di band and one station on

Head and including the long wave, price £1/13/4.

Connoisseur ~ matching |MODEL CP4/M. A 4 Station ** Pre Set’* Unit whlch pro-
Transformer vides any 4 stations on medjum waveband. Price £1/13/4.
(1)-carr, & Ins.} 39/6 The above are supplied fuliy wired leaving only four connec-

tions to be made

THE LTg-ﬂzsr_ “ACOS ¥ |MODEL CP3/370PF and CP3/500PF. Complotely wired

0 |3 Waveband Coll Packs for use with either 360PF or 500PF
GP 20 H.G. PICK-UP, |Condensers. Coverages 190-5350 metres, 800-2000 and 14-
incorporating the new |50 metres. Price £2/2/8.
““High G'* £3 8 8 Aun attractive Dial and Drive Assambly is avallabie for 25/-.
Crystal Head. HELS D Overall size of each unit 3}in. x 2}in. x lin. deep.

When Submitting Orders, please include Post and Packing.

STERN RADIO LTD.
109 and 115, FLEET STREET,
LONDON, E.C.4. ‘Phone: CEN 581234,

%% P SRR ORI TP I E I IR IR PP AEPOR RO AP RRIENAREILI O IRERPRRARABEASPRNEIS

HANNEY of BATH offers:

EDDYSTONE 740 RECEIVER, ex-stock, at £42/15/-. Send for illustrated
brochure. NEW Eddystone catalogue 1/2 post free.

MIKES. Acos Mic. 22-2, 84/- ; Mic. 30, 50/- ; Mic. 33-1, 50/-; Mie. 85-1.
25/- ; Rothermel 2AD38, B3/-.

LOUDSPEAKERS. Goodmans Audiom 60, £8/12/@: Axiom, 150 Mk. II,
£10/5/6. W.B.HIGH FIDELITY, 3@ coll, HF.6106in.,50/6 : H.F.810 8in.
60/6 ; H.F.912 9in., §7/- ; H.F.10123 10in., 73/6 ; (15Q available at 73/8.)
COILS (state range required). Osmor Q,4/-; Weymouth H, 3/9 ; Wearite P.,
3/-; Denco C TRF, 8/= pr.; Denco Maxi-Q std. or miniature, 3/11, with
reaction 4/9; R.E.P. dual range high gain, 4/-, IMOR Q Coilpacks,
type HO, 48/- : L.M., 40/- ; Batt.,50/-: TRF, 40/- ; ETA 4station tuning
pack, 43/8.

LF. TRANS. (465 Kc/s.) Denco IFT 11, 12/~ pr.; IFT 6, 18/4 pr.; Wearite
M.800, 21/- pr.; Weymouth P.4, 15/- pr.; P.5, 8/6 each; P.5A, 10/- each.
OUTPUT TRANSFORMERS. 50 watt POTTED de Luxe type to suit single
or push-pull PX4, 6V6, 6L6 and KT66 valves. Optimum leads, 4,000Q to
10,000, Eleven ratios 15§ :1 to 78:1, 47/3. Elstone MR/T 4 w. multi-
ratio, 8/9 ; Elastone MR/7, 7-10 w. multi-ratio, 18/8 ; MR.15, 15 w. mult{
41/6; MR.30, 30 w. multi, 49/6. Woden Williamson, Potted, WOT25
1.7Q secs., £6/10{-. WOT 26,3.6Q secs., £68/18/6.

P.W.CORONETS. JB. SLS8 Drive, 27/8: E.2 V-Condenser, 14/- ; W.B. 8in.
H.F.810 L.8. (less trans.), 60/6. All resistors and condensers ae per our
General List.

TELEKING. Constructors’ Envelope, 8/-; Coilsets,44/6 ; Chassleklt,50/-;
T.0.0. kit, £7/4/3 ; BM4 rectifier, 21/-; Allen Components, L0308, 40/-;
FO305, 21/-; DC300, 39/8 ; FC302, 31/-; GL16 and GL18, 7/6 each;
BT314,15/- ; SC312, 21/- ; AT310,30/- ; OP117, §/- ; Dubilier Resistor/pot.
kit, 81/6.

P.T. SUPER VISOR

T.C.C. Condenser kit, £8/6/4 ; Erie resistor kit, 54/4 ; 4 w/w pots., 26/~
7 Erie carbon pots., 35/~ ; Allencollsets,44/68 ; Allen DC{300C,38/6 ; G.L.16
and G.L.18, 7/ each; SC.312, 21/-; FC.302, 31/-; OP.117 output trans.,
9/-: Denco WA[FMA1, 2]1/-; WA/LOTI, 42/- : Denco chassis kit, 51/6 ;
Westinghouse WX.6, 3/10: WG4A, 7/86; LW.7, 26/8; English Electric
polystyrene mask, 45/8 ; Perspex filter, 32/8 ; anti-corona ring, 6/8 ; Tube
sheath, 6/2; T.901 tube, inc. carriage and insurance, £22/14/10 ; Elac. IT8
ion trap, 5/-.

WIDE ANGLE VIEWMASTER. Instruction Envelope, 3/6. Priced partslist
available on request.

CATHODE RAY TUBES, Mazda,CRM 121B, £16/13/8 ; CRM.123, £17/14/6
Mullard MW31-74, £16/13/8; MW36-22 and 24, £19/9/3; MWi3-74,
£93/12/8. Ion traps for all tubes, 5/- each. Please add 10/- carriage and
insurance on all tubes, any excess being refunded.

Send 8d. In stamps for our GENERAL LIST, which contains detalls of compo-
nenta tor Viewmaster, Teleking, Magnaview, 8uper Visor, ** Universal’’ large
Screen Televisor, by Mullards, Coronet Four, Williamson Amplifier, Sound-
master, etc., etc. Please add postage to orders under £2.

L. F. HANNEY

77, LOWER BRISTOL ROAD, BATH Tel.: 3811

sebsrsanEnE
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MANUFACTURERS

of
MAGNETIC RELAYS
POST OFFICE TYPE

3,000 and 600
Contractors to:

H.M. GOVERNMENT AND
LEADING MANUFACTURERS

COILS up to 80,0000,
- CONTACTS up to 8 amps.

INSULATION up to 5 kV.

Specialists in Tropicalisation and
Inter  Services  Jungle  Flnish.

Conforming to A.LD.
C.I.LM.E. standards,

PROTOTYPE Relays
specification.

POST OFFICE TYPE KEYS
supplied to specification.

and

made to

Speedy deliveries
Engquiries invited

A.D.S.RELAYS LTD. Dept. W.W.

12, STORE STREET, LONDON,W.C.I.
Tel. .MUSeum 2453
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FOR HOME
CONSTRUCTORS

A 5 VALVE
3 WAVEBAND
SUPERHET RECEIVER

for ﬂo/]o/_’

| You'te SURE to get & at ]

For use on A.C. Mains 200 to 250 volts.
The tollowing are outstanding features:

® Asuperhet circuit designed for
high efficiency on all three
wavebands.

@ A 3jin. P.M.speaker accurately
matched for good quality
reproduction.

@ The latest range of new 6-volt
B.V.A. miniature valves,

@ Built-in frame aerial
provision ior external
for distant statjocs.

® A white plastic cabinet of very
attractive appearance, overall
size 7}in. X 5}in. X 54in.

Send 2/6 for the fully descriptive atag:

by stage assembly and wirlng diagram,

w:i'.h which complete price detail: are

given.

[

with
aerial

A SPECIAL BARGAIN

GENUINE QUALITY EQUIPMENT AT A GREATLY REDUCED PRICE.
® A 4 stage superhet feeder unit, incorporating an R.F. stage and covering Long,
Medium and Short wavebands, fully assembled, aligned and ready for use and
© A quality push pall amplifier also fully assembled and ready for use and
® A matched high fidelity 10in. W.B. Stentorian * Cambric Coned ** P.M. Bpeaker.

" FOR ONLY 22 NS

BRIEF SPECIFICATIONS:
(A) FEEDER UNIT. Complete up to and including
Audio stage, A.V.C. being applied to both I.F, and R.F. stage. Incorporates a '‘Magic
Eye’* tuning indicator and a Gram itlon on the nge switch, A t

4 VALVE

AN AMAZING OFFER!
A COMPLETELY ASSEMBLED
T.R.F. CHASSIS

Including a 5in. P.M. SPEAKER and VA:LVES FOR ONLY

£6'9'6
TR

This receiver is of the very
latest design and is for use
on A.C. or D.C. Mains. It
covera both Long and Medium
Wavebands, and includes the
modern BYA miniature valves.
The line up being 12 BA§-
12AT6- 12A6- 35W4. It
incorporates Permeabllity
Tuned Cofls, thus ensuring
excellent selectivity and sensitivity.
The overall size of the complete chassis
including speaker is 10}in. x 4}in. x 6}in.
An attractive Bakelite Ivory finished Cabinet _—
size 11fin. x 5§in. X 6fin. is available for 16/6 (plus

2/6 carriage and insurance).

‘“PERSONAL SET” BATTERY ELIMINATOR

A complete Kit of parts to build a Midget
‘“ Alldry*" Battery Eliminator, giving
approx. 69 volts and 1.4 volts,

This eliminator ia for use on A.C.
mains and is sultable for any
4-valve Superhet Receiver
requiring H.T. and L.T.
voltage as above, or
approx. to 69 volts.

The Kit is quite easily and
quickly assembled and is
housed In a light aluminium case size 43in. X 1}in. X 3}in. Price of complete Kit with
easy-to-follow assembly fnstructions, 42/6.

In additlon we can offer a similar COMPLETE KIT to provide approx. 90 volts and
1.4 volts. Size ofassembled unit 7in. X 2§in. x 1}in. Price 47/6.

DUAL-CHANNEL PRE-AMPLIFIER and TONE CONTROL UNIT

This comprehensive PRE-AMPLI-
FIER and TONE CONTROL
UNIT provides a full con-
trol of bass and treble in
conjunction with a main
Volume/Mixer Control.

It can be used with any
amplifier and with any
pick-up, the range of
frequency comtrol provided
by the unit affording ample
compensation for all types
of pick-up and all natures
of recordings, i.e., English, Amercan
and long-playing, without recourse to
pick-up correction. The extreme flexibility of the bassand treble control t8 such that
the level of bass and treblecan be set to suit any conditions irrespective of the volume
outputofthe R ‘h risticsare givenin 12-watt amplifier advt.

The unit measures only 7in. X din. x 2in., including self-contained power supply and

-,

Tone Control is provided on a * Flying Lead.’* Valve line up, EF39, ECH33, EF29,
and EBC33. Overall size of unit 8in. x 8in. x 9}in. high. Glass dial 8in. X 6in,
{aperture required 6in. x 5§in.). An escutcheonis aupplied.

(B) A quality PUSH PULL AMPLIFIER designed and matched for use with the above
feeder unit. Has two EL33sin push pull to produce maximum 8 watts,and an EBC33
as phase inverter, Incorporates power supplies for both units, and provides for high
impedance Pick Ups. Overail size 11in. wide x 1lin. X 7in. high. THIS EQUIPMENT
Se.:BgO:‘EHTELY NEW and is supplled ready for immediate use. Send 8.A.E.for com-

e details.

can be ted either on or away from the maln amplifier, i.e.,on the front panel
of a cabinet or any other position. Price including drilled chassis, valves (68N7 and
6J5), £3/16/9. et ata are ilabl, tely for 1/-. C I

. Comp d
assembled and ready for use, £5/5/-.

The DENCO M.T.O.l. Modulated Test Oscillator £3/15/-

(Plus 2/- carr. and ins.) Has Frequency range continuously variable from 170-475 Kc/s.
and 550-1,600 Kc/s. Battery d and the y self contained.,

A

covering medium and

2etls designed so that the maln secti:
The Set supplied as an ‘ Alldry’”
tsize 94ln. x 4kin, x 7in.).
finlshed in lizard, maroon, dark gre

Batteries.

Overall size of arsembled chassisBin. X 4in. x 2¢in. This recef
can be completely built for approx. £10 (plus Mains
Book which inciudes Practical Layouts and compl
separately, 37/6.

ete Price list o f Components.

Superhet Portable

Designed to operate on A.C.mains 200/240
volts or by an °* AlMry '’ battery, The

as a separate unit, and can be added at any time.

can be accommodated in the attache case illustrated
Thie is attractively

As a combined Mains/Battery Buperhet Portable a polished
cabinet s avallable to accommodate both Mains Unit and
Circuit. incorporates delayedd AV.C. and pre-

lective Audio Feedback. The Het is complete in every detail and includes
:::dy::ound frame aeriais, fully aligned L.F. transf. and drilled chassis, etc.

Unitif required), Send 1/9for thefully descriptive Assembly
Attache case available

ereby
BATTERY PORTABLE
THE “MINl TWO-THREE"

An ** Alldry "’ Battery Portable of
midget size, 6§in. X 4}in, x 3%in
derigned to cover medium wave-
band 190-559 metres, with use of
shorttrailer aerial.
The simple design of this Receiver
la 80 arranged that either a 3-valve
set or a 2-valve (afterwards easily
converted to the 3-valve) can be
made.
Consists of a T,R.F. circult using
a regenerative detector with H.F,
stage and a high gain output
pentode. Valve line up IT4—
IT4—DL94.
The 2-valve set can be completely
built for £4/3/@ (less case), and
the 3-valve for £5/3/- (less cage).
Each price inciudes valves,speaker
and drilled chassls.
Send 2{- for the azssembly Instructions : they include simple and
lete practical it layouts and diagrams which enable
the mostinexperienced constructor to successfully build eltherset.
All componenta are available for separate sale, a price list being
supplled with assembly inztrnctions

Midget 4. valve

long wavebands.

ion can be supplied

battery Superhet

en or blue rexine.

ver, asilluatrated,

A COMPLETE KIT OF PARTS TO BUILD A 3-4 WATT
HlGH GA‘N AMPL'F'ER For operation on

A.C. or D:C. Maina, 200-250 volta.
This amplifier will give 3 watts output for the small input
voltage of ouly 75 millivolts, and is therefore sultable for
use with any type of pick-up from the crystal type to the
miniature H/F Magunetic type.

A tone control s incorporated and the quality pro-
duced is excellent, The overall size of chassis is 9in.
x 5in. X 7in. and valve line-up 25Y5-68H7-20L6.
Price of complete kit, including drilled chassis
and valves, £4/2/9. plus 6}in. P,M. (which fits
on chassis), 18/-, or 8in. P.M., 18/9.

Price of fully assembled chassis ready for use,
£515]- (plus cost of speaker).

Copy of assembly instructions and components
price list available for 1/3.

A COMPLETE
“ CAR RADIO”

FOR THE HOME

CONSTRUCTOR

113in. X 43in. x 34n.
A design of a complete 5-VALVE
SUPERHET BECEIBV';EB emd-
ploying an R.F. aAge an
lncgrpom'.lng a separate VIBRATOR PACK slze 4§ x 2§
% 8}in. for use on 6 or 12 volt D.C. supplies.
We can supply all components to build this complete Receiver and Vibrator Pack
including a Metal Case.  Valves, Drilled Chassisand 5in, P.M. Speaker for £12/19/8.
(Carr.and Ins.5/6 extra.)  Or the receiver Components for £9/19/6 and the Vibrator
Componentsfor £3.
This is NOT an EX-GOVT. Receiver, it is a new design employing new Compon2nts.
Send 2/8 for the complete net of ASSEMBLY INSTRUCTIONS, CIR! T8 and
PRACTICAL LAYOUTS, including & lete individual C Price List.
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THIS IS A STERN'S ADVERTISEMENT

€3, Constructors everywnere are amazed / \

AT THE EXCELLENCE OF

™ “TELE-VIEWER”’

5 CHANNEL TELEVISOR
DESIGN OF A COMPLETE 12" SUPERHET T.V. RECEIVER

/ pERFECT PICTURE QUALITY 2800 oy mpimae ared RECEFTIOV

| - AKE "= T HALF

‘ £ DIACRAMS 1 @ o RECEPITON A
.\‘smpclo//smamol £ASY .\3”” COMMERCIAL COST

This complete TELE-

Here are some of the features which combine to make this such a fine receiver. A i q e
The Superhet circuit eosily tuned to any of the five channels,i.e., LONDON, ® ::;g\:::iféke'xébles 1 bvlsbouﬁtlf';':ﬁ:;g AP Ve G
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS. o uirt receiver co besafely WREH | (Plus cost of £2 / /4
I(TF'hTe_ :xtreme ease of tuning is accomplished by the provision of pre-aligned handled with tube in position. . C.RT)

@ All pre-set controls are mounted on side of chassis enabling
all adjustments to be carried out whilst facing the C.R. Tube.
As no hire purchase te(rms are available the receiver can be boudgh;
i : : in five separate stages (practical diagrams and circuits are provide
E' é;e-?—“éﬁfgc::gsmizz ?::?v:lf:\;im CCh S for each stage) thus enabling hire purchase Interest rates to be
d H.igil EH.T voltage (approx. 10 kV;)’ € avoided, The complete set of ASSEMBLY INSTRUCTIONS is avail-
The picture brilliance is also much above the average and enables ?.:I?C’),U;g SIVVITI{II?QI?ZRBUAC;IXI‘SAI'I:JCIDUdéBerZIFI’YOﬁEw;d PPI’R‘IACCETILCISATL
comfortable viewing with normal room lighting or daylight. ALL COMPONENTS ARE AVAILABLE FOR INDIVIDUAL
@ FIRM picture ** HOLD " circuits (Frame-Line) ensures a steady picture, PURCHASE. A table-model cabinec is available at £6/19/6,
free from bounce or flicker even under the most adverse conditions met : € o
with in “‘fringe " areas and excellent *’interlace ** ensures the absence [ - o = s
of * liney effect.””
@ Negative feedback is used in the audio frequency circuits which provide
2/3 watts of High Quality Sound.
@ Entire receiver built on two chassis units each measuring 144" x 64” x 34". \

@ Alifelike, almost stereoscopic, picture quality made possible by the follow-
ing factors : .
a. Excellent band width of [.F. circuits.

m a\_railable at st‘e/)”j

The "WIDE ANGLE" TELE-VIEWER

® A design that retalns all the distinctive features of the 12in, Televisor but with increased Time Base
efficiency, producing 15 to 16 kV. E.H.T., with ample scanning power for 0. R. Tubes up to 17in.

® It can be completely built in-

£ 3 (plus cost of C.R.T.) and is as simple
eluding supply of all valves tor

to construct as the 12in. model,

@ This is the most efficient *° WIDE ANGLE °* large screen design yet offered to constructors, and yet it
can be built for almost hali the cost of similar designs.
® Comg bly instructions, di etc., available for 5/-,

ITAMPLIFIERS!! SPECIAL OFFER
EASY TO BUILD KIT OF PARTS NEW C.R.T.s.

Unused 12in. C.R.T.s by one of the leading manufac.
A4-VALVE QUALITY PUSH-PULL * 6-8 watt AMPLIFIER for A.C. | turers. 6.3 volt heater, 7-9 kV. standard size. Supplied
mains. Incorporating Negative Feedback. Filter Input Circuit and | in maker's sealed cartons.

w employing 6V6s in Push.Pull. A simple arrangement is (Plus 15/- Carr. & Ins.) £1 2 19/6
provided to enable elther a magnetic, ervstal or lightweight e
pick-up to be used, and is suitabie for use with Standard or

e e e L S O 2
long-playing records. A tone control is incorporated, and BRAN D N EW C. R.T. MASKS

the 10.att output transformeris designed to match 2to 15

ohm speakers. The overall size oi the assembled chassis is Latestjasnect iraringloy m‘?' jiRound §
10in. x 8in. X 74n. high, and full practica) dlagrams are U, (g s 12/ 6
suppl:eee. k.f“&-]{g?ﬁlding drilled chassis and ‘valves, of 3o) LA IESS )

comple it, 7/8. Price oi assembled chassis,supplied OV

ready for use, £8/12/6. Plus 5/- Carr. & Ins. Full descrip- HALF WAVE

tive leaflets are available separately for 1/-.

A 12-watt HIGH FIDELITY* PUSH-
PULL ”* AMPLIFIER designed for A.C.
mains 200 to 250 volts employs 6 valves plus

MAINS TRANSFORMERS

Primary 200/220, 220/240 volts,
Secondary 250 volts 50 mA.

rectifier with negative feedback, and comprises a 6.3 volta 1} amps. 1 6/9 L

main amplifier chagsis and a remote controlled Pre- (Plus 1/- postage.)
amplifierand Tone Control Unit, Incorporating four controls—basa, treble, main E
volume or mixing control,and a radio, gram, microphone, selector switch. SPEAKER BARG AINS
This control unit measures only 7 X 4 x 2in. The meagured frequency . .
range of the amplifier with this unit shows an excellent response from PLESSEY. 10in. 3 ohm V/coil . B £1 5 0
14,000 cycles down to 20 cyeles, the bass and trebie controls allowing TRUVOX, 12in. 3 ohm V/coit £2 9 6
independent control of gain at both ends of the frequency range from ROLA, 12in. 3 ohm VIcm} ..... £319 6
zero to a gain of 50. It can be seen, therefore that ample correction BAKERS, 12in. 15 ohm V/eofl .. £412 &
is provided to euit any type of pick-up with any type of recording. GOODMANS, 12in. 15 ohm V/coil . £€5 5 0

(Carriage & Ins, 1/8 extra.)

THE NEW W. B. “STENTORIAN"’
Ht Fi SPEAKERS ARE IN STOCK

Input voltage for maximum output is 70 mV. 6.3 voltsat 2 amps.and
30 mA. H.T.{is provided for tuning unit, etc. Price of complete kit,
including drilled chaesisand valves, £14. Complete specification and
layout, 2/-. We can also supply completely assembled and ready for
aseat £]17. H.P, Terins (Assembled Chassis Only), £5/13/3 Deposit

'HIS AMPLIFIER

and 12 months of £1/1/4. Plus 7/6 Carr. and Ins. T! Mode! H.F. 6-inch
COMPARES WELL WITH THE WILLIAMSON AND SIMILAR Mgd:] H.F. 9~ill;ch %% lg 8
DESIGNS AT A FRACTION OF THEIR COST. Model H.F. 8-inch 0 &

(A A I NI NI NI NI NN\ ANt i~~~y Model H.F, 10-inch ... £313 6

These speakers are of ve! lesign and provide

I.YPQ_RQOLOE_,EO ';lolE'fT(E)an;'RqANSFORMER 63v. ITLLAMENTTRANSFORMER 5/9 quality reproduction for the lower-price range. 3 or 15 ohm
volts (tapped at 2 volts) 5 amps, 14/9 (1/- post.) . 3 5/9 modelSFRER shIes
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RECEIVER Wlpdernise youn RECORD
CHASSIS olel Radiogram PLAYERS

COMPLETE RADIOGRAM EQUIPMENT-QUALITY AT LOW COST
THREE COMPLETELY ASSEMBLED \ This AUTOCHANGE UNIT by a famous Manufacturer

| is offered for EIOIIOIO (Plus 7/6 Carr. and Ins.)

ALL-WAVE SUPERHET CHASSIS Hire Purchase Terms £3/10/0 Dep. and 10 Months at 15/8.

® Model B.3 A 5-valve 3-waveband Receiver.
® Model E3LP.P. A 6vilve Dwaveband Receiver with PUSH.puLL | (o price fa 1010/
QUTPUT. ® These units will autochange

d Model B.3.P.P./R.F. A 7-valve 3-waveband Receiver incorporating an g:da.{l?thne Gty iy LU
n.

R.F. stage with PUSH-PULL OUTPUT.
® They play MIXED f%in..

The three Receivers are for operation on A.C. mains 100/110 volts and 200/250 volte, and
employ the very latest miniature valves. They are denlgneqli to the most modein specxﬂcatI:n. loin{and T2, wggorte.
great attention having been given to the quality of reproduction which gives excellent clarity ® They have separate sapphires
of apeech and music on both gram. and radio, making them the ideal replacement chasgis | [0 L.P. and 78 r.p.m., which are
for that ** old Radiogram,’’ etc. moved into position by a simple
Brief specifications : Model B.3.—Valve iine-up. 6T E6, 6BAG, 6AT6, 6BW6, 6X4—waves | Switch. '

= band coverage short 16-50 medium ® Minimum baseboard size re-
187-550, long 900-2,000 metres. Con- | quired 14in. X 12jin., with height
trols: (l) volume with on/foff; (2)tunlnn above b5}in, and height below
(fiywheel type); (3) h and baseboard 2§in. A bulk purchase
aram.; (4) tone (3-position pwi((‘h enables us to offer these BRAND
operative on gram. and radio). Negative NEW UNITS8 at this exceptional
feedback is employed over the entire price.
andio stages. Chassir size: 1173 x

et and “RaaDY Fbm vee | The COLLARO 3RC/521 3-SPEED AUTO CHANGE UNIT

excluding  speaker, £12/12/- (carr

d Ins. 7/6 extra). H.P. Terms £3/6/0 Deposit
an.P. n'.ren{nn:ex 2&[4/. deposit. 12 | £9,I9,6 (Plus 7/6 Carr. and Ins.) and 10 months at 15/-.
LI 0 J Normal price £18/10)-.

Model B.3. P.P. This model is the
B.3 Receiver but incorporates two @ Complete with High Fidelity Crystal ' Turnover
6BW6 VALVES in PUBH PULL, resumng I Head which incorporates separate stylus for L.P. and 73

= in really quality 151 ducti l Ip £0 appr r.p.m. Records.
6 watta. Price £15/15I 1pluu 7/6 carr, andins.) or £5/5/- depoait, 2 months at 19,
Model B.3. P.P. Thise model is similar in appearance and has same waveba/nsd | m]:_l?,lnd ‘;‘;:?r;:gg:dg ?,2', ‘Z::,'..

coverage as the Model B.3, but in addition it incorporates an R.F. STAGE mlxed

together with PUAH-PULL OUTPUT employing a total of 7 valves with two '.ype GBWG
in Push-Pull. Thir makes for a really sensitive receiver with ine guality | Base plate oize
n‘e £18[18 (plus 7/6 carr. and ins.) or £6/6/- rlepomt 12 months at 23/, lsln X 12}in., with height above

| 4%in. and below baseplate 3in.

A NEW DES'GN FOR HOME CONSTRUCTORS @ Brand new in Maker’s Cartons,

The STERNS \\SUPER SIx n i;;ul:;:ete with Mounting instruc-

A compact and \-’VV\.’\.’VVVVWVVV\’VV\’VVVV\IV\’VVV\IV

¢ "SPECIAL REDUCTIONS FOR COMPLETE EQUIPMENT

Buperhet Radio—
SUMMARY

Radlogram
Chassis of out-

Select a RECORD PLAYER and CHASSIS, and we will supply it TOGETHER
WITH AN 8inch or 10inch P.M. SPEAKER as follows :

atanding quality,
far above amy
other design yet
offered to the

A
STR R THE £10/10/- AUTOCHARGER WITH A SPEAKER AND .—
YOU can build CASH PRICE  DEPOSIT MONTHLY
i ier (a) With Model B.3 Chaasis . £23/15/- £7/18/14 12 of $1/9/8
£10 7 6 1t is b, .» B3PP £27 £9 13 ot
designed to the © " B3PPIBF.. £30/2/- £10/2/- 12 of £1/17/6

@ ». Buper 8ix,, ) £27 £9 12 ot £1/13/9
@ . AW35 £21/15/- £715/- 12 of £1/7/2

THE COLLARO AUTOCHANGER MODEL 380[521 WITH A SII’EAKER AND :—

very latest specification, great atten-
tion having been paid to the quality of reproduction which
gives excellent elarity of speech’ and mysic.on both radio

reception and record playing. A few brief details:—
@ Covers 3 Wavebands 18-30 metres, 190-550, 800-2,000 metres . R e B gaann gg’,}g;g e
SEuipioys 8 Valver having PUBH-PULL for 5-6 watts © " B3PP/RF 59/12/- £0/17/- 12 of £111%/0
4 ; @ BuperSlX. (Assembled chaasis only.) £26/8)- £8/16/6 12 of £1/13/1
. gﬁ‘xlif‘s‘f:%gc‘}i‘\'r’g'F?LD%SBVXA;EBANDB' © T AWBB o eeieeeneisaeieiennn £21/4/- £7/1/4 12 of £1/8/6
® 4 POSITION TONE CONTROL THE COLLARO 3-SPEED UNIT MODEL 3/514 wn'a A SPEAKER AND :—
® REAL QUALITY ON BOTH RADIO AND GRAM. | (a) With Model 133 chassls, £21/8/~ 5713/4 12 of £1/6/6
® PROVIDES INDEPENDENT MAINS SUPPLY FOR . .. B3PP 191 12 of £1/10/1
RECORD PLAYER (i required). @ " B3PP/RF,, . £97/12/- £9/4/- 12 ot £1/14/8
@ FOR A.C. MAINS SUPPLY 200-250 Voita, 50 Cycles @ "' Buper 8ix,, ( ssisonly.) E34/9]- £8/3/8 12 of £1/10/1
@ Size of assembled CHASBIS 12in. long % Bin x 8in. Dlal AW35 £19/4/- £6/8/- 12 of 14/10

=
o
o
NS NSNS o \/\AAI\M’\A’\/\J\/\/\

(e)
Aperture 8}in. x 4{in.
THE ASSEMBLY MANUAL I8 AVAILABLE FOR 2/-. An Additional Charge of 10/- is mde in each case to cover Carriage and Insurance.

This gives very detailed practical drawings and layouts and \A/\AM/\/\A/\A/\I\I\AA/\N\A/\I\/\/\I\I\Az\AN\I

includer a component price list.
THE COMPLETE RECEIVER CAN BE BUILT FOR £10/7/6 | ——— T e e e —e F—— &
with the OCTAL VALVE LINE UP or for £12/7/6 with Minia- | The COLLARO MODEL 3/514 3-Speed Non-Auto change Uml

ture Valvae
(Plus  6/- Carr. and Insur.
{ :7’19,6 Norma! Price £12/1%/6

® Complete with High Fidelity Crystal
“TURNOVER'' Head which incor
porates a separate stylus for L.P., and

die— 2 Q ﬂ
e - - Py
Standard Records.

3 @ Will play 7 inch, 10 ineh and 12 inch
di

NN NN N NONS NS NN NN NS V\/

b3

A Replacement RADIO-
RADIOGRAM CHASSIS

© MODEL AW3-5. A 5-Valve Superhe' 1
i the dard 3 wave-
bands, 16-30, 190-550, 900-2,000 metres.

PRICE COMPLETELY ASSEMBLED Records.
AND READY FOR USE i @ Brand New and Complete with mounting
(plus 7/6 carr. and ins.). EI OII ol- inatructions.

H.P. Terms £3/10/- Deposit anl 10 Months at 15/8.
This receiver Is for operation on A.C. Mains 200-250 volts. When submitting orders. please include post and packing

It contains the latest MULLARD VALVE LINE UP,
being ECH42 (Freq. Ch.), EF4l (L.F.), EBC4]l (Det. st
Audio), EL41 {(Output) and EZ41 (Rect.). It incorporates
Negative Feedback and delayed A.V.C., the four controls
being (1) Tuning, (2) Wavechange and Gram. 8witch,
(3) TONE, (4) VOLUME-OFF. It provides really good
reproduction on both Gram. and Radio and gives an excep- y .

tionally good range of station selection. Overall size
13in. x 7In. high x 6in.deep. Dialaperture 10in. X 4in, Tel.: CENTRAL 5812-3-4
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R.1155 RECEIVERS

BEFORE DES-
PATCH
These well-known
ex-Air Ministry Re-
ceivers need no
further introduc-
tion. Bupplied com-
plete with 10 valves and

fuli elrcuit data,

LASkYs  g11 .19, 6
UE o £7.19.6

10/- returnable on packing case.

AND OUTPUT STAGE
volts. A.

speaker,
LASKY'S PRICE £5/5/-.
Carriage 5/- extra.

PRICE 17/6.

BRAND NEW-—AERIAL TESTED jine and frame ............ pair 19/

Carriage 12/6 per unit extra, inciuding

FULLY ASSEMBLED POWER PAGK yan,Solls perpelr .- o

for R1155 Receiver. For use on 200-250

MINIATURE SINGLE HEADPHONE |rectifier.  For use .u
On spring steel beadband. Diam. }n.|200-250 v. AC.
Resistance 200 ohms. With 30in. twin cord. Mains. _ Amplifier

SUMMER BUYS!

COLLARO 3-SPEED AUTO 1-lb. REELS OF RESIN CORED 7-10 Kv. with ferroxcube core and rectifier

CHANGERS. Model 3RG/521. New|SOLDER. LASKY’S PRICE 7/6
‘and unused in maker’s carton.|—

LASKY’S T.V. CONSTRUCTORS’
PARCELS

No.l. Allbrand new components by [granic.
Comprises E.H.T. fiyback line transformer,

heater winding: scanning cofls; frame output
transformer; Elac focur unit with vernier

MAGNETIC RECORDING TAPE.

|Cream or fawn finish g SPECIAL OFFER

Complete with

hi-fidelity

““studio '’ turnover n Cyldon metal spools. 600it. @/11.
erystal pick-up. - . Postage 1/6 per reel extra.

LASKY" =Y o

hers  £9.19.6 Ceri%e|  TANNOY PRESSURE UNITS

|MANUFACTURERS® SURPLUS T.V.|Carriage 4/6 extra.
, COMPONENTS
‘Wide Angle Scanning Colls, Low imp.

Scanning Colls. 35 mm.
lineand frame . ...

.o 12/6 | together.
| Frame output transforms

10/6 PRICE 2/8 per doz. POST FREE.

S glnstic Tape by famous British manufacturer Carrla?gglg{xd packing 3/6 extra.

— |10 watts, 7.5 ohms imp, PRICE 59/8. former, one pair scanning coils with ferrox-

~ AERIAL ROD SECTIONS

Steel, heavily copper plated. 12in. long, [former.
tin. diameter.  Any number may be fitted |LASKY’S PRICE COMPLETE 95/11.

adjuster, U37 or K3/100 E.H.T. rectifier,
12in. mask and glass.

LASKY'S PRICE FOR THE COMPLETE
PARCEL,

WIDE ANGLE CONSTRUCTORS’
PARCEL

Comprises ferroxcube line E.H.T. trans-

dure core, p.m. focus magnet with ferrodure
core OR electro-magnetic iocus coil also
frame transformer, linearity and width

frame bl llator trans-

Carriage 3/6 extra.
No. 3. Complete set ol metalwork., Un-

Focus Coil, 35 mm. electro magnetic

|Line or Frame B.O. transformer, I CYLDON S-GHAP;NEL SWITCHED

Auto - I 4/8

Idee Angle Frame B.O, trans. ...... 10/8 IEEETURERS

P.M. Focus Magnets. With vernier, Brand new. Instant and

35 mm, positive selection of any
Goganog JIEYE one of the 5 B.B.C. tefe-

Triode ....... .. .. .. 1718 o vision channels, by a singie

Wide Angle P.M. Focus Unit. For IR S Wk

all 38 mm. tubes. With vernier and

picture shift, Ferroxdure ........ 25/=

P.M. Focus magnet ...

single speed automatic
record changer(78r.p.m.).
Magnetic pick-up and 2-
valve amplifier,with metal

2/6 extra
| Complete with valves. 37/8. Postage 2/-.

RF. EH.T. 0SC. COILS

|and full data supplied.
{6-10 Kv. PRICE

[[Coce , BE-500 and |6-18 Kv. PRICE ..

ASSEMBLED CAR RADIOS

12 x 4 x 6im.
fit most

holders, medlum wave aerfal and osci

6R7, 8V68, BK7, OZ4,

chassis. PRICE 1/6.
CAR RADIO AERIALS

medjum walout
veneer. Complete
with mask, glass,
speaker-fret. In-
ternal dimen- 1
sions: — 15in.

wide. 16in. deep, 14in. high.

CAR RADIO SPECIAL—PARTLY  ¥atts output, tone

8mall size case.|cabinet, size: 17X17x 8in. With carrylng.s.(;

For either 6 3:"1’2? 3:::8::"" every one is fully tested before | ory and resistances. Full circuit and data,

volts, depending| LIMITED QUANTITY. supplied.

on vibrator.Chas- | LASKY'S PRICE
ois supplied with £1 0-1 9-6 9-15 Kv. LASKY’S PRICE

LASKY'S PRICE £5/5/-. Carriage 3/- extra. Grade 1. New 79/8. Grade 2. Soiled 4916.| — S T e -
Or less valves, sg_'g. Carriage 5/- extra. Grade 3. Secondhand, 39/8, Carriage ‘i’é?. DE LUXE T.V. CABINETS

Other chassis in various conditions of com- extra.
pietion are avajlablefor personalcallersonly. -
CIRCUIT for-5 valve car radio, using above HEARING AIDS

Chrome 2 sectfon telescopic., Extends to
75 inches. 2 boltside fixing. Complete with |gg:
48 inches of co-axial cable. Suitable for s

_ |EL.32 giviug 3- -

and volume controls, 5in.
speaker. In rexine-covered

! R.F. 0SC. COIL KITS

Will {handle. Though store solied, these players th EX51 heater winding-JRNoREECHen

6-9 Kv. LASKY’S PRICE ...

Carriage 10/6 extra.

RICE.
Tn grey metai cabinet, slze 18 x 10 x 1lin.|LASKY’S PRICE @9/6. Carriage 2/6

Our mew 1954 Mark IL
modei, For 12in, e.r.
tubes. Finished in
Tn metal case, 2t x 4§ x 1in. Self-contained | beautlful figured walnut
| with batteries and 3 sub-miniature valves,!veneer, with eitberlight,
Volume control and on/off awitch, internai|medium or dark pollsh.
crystal microphone. Perfect working order,|Supplied complete with
led. mask, glass, back, apea.
SKY’'S PRICE 49/6. Postage 2/6. ker-bafle and  iret,

T.V. use. —— 101 d ec.r.t. ™ diagram and tull detajls. Bize:—
LASKY’S PRICE 15/~ Postage 3/6 extra. TR 9% 4% 4 Inches, Uses 2 metal rectifiers,
- WX6 WESTINGHOUSE Pl - In
— R - l MINIATURE RECTIFIER sjons:  16§in.  deep, 1 each RM2 and RMS. Ideal for ships
TABLE TELEVISION CABINETS g S [177In. wide, 28in. high, record players, tape recorders, home record
Wire ends. 1/6 each. Overall hejght 32in. and players, baby alarms, etc., etc. Supplied
}?o;l 12 m:,dh 14 5 S e—— width 18¢in. ‘complete tully agsembled and wired, with
c.r. tubes. . |
Beautifully | . BRIMSTORS. CZ.3. LASKY'S PRICE £8/10/-. Camiage 12/6 |1, Jalver 00 Mia smeothed output for
i extra, Ao N
ished In polished 10}d. each. 9/~ per dozen. This cabinet can be supplied with aperture LASKY’S PRICE 89/6. Carriage 3/6 extra.

a— for 168in. or 17in. c.r.t. 2t no extra charge.
§.T.C. SENTERCGEL RECTIFIERS 3
 K3/40, 3.2kV. 6/~ 1 I.LF. TRANSFORMERS
K3/45, 3.8 kV. 8/2 | Minjature T 485 Kc/s. [
K3/30, 4.0 kV. 8/8 | paloe o/ mme, ‘00 Kela. &x1x 2o
| K.'x/loo.s.ogv. 14/8  Midget Type 465 Kefs. 1 x'1} x 2}in

LASKY'’S Carrlage K3/160, 12.8 PRICE 8,6 pair. 18in. for metal tubes

ﬂucr: T 139/ 1 ] el 716 extra. kV. .- 21/8 | Wearite Ll‘ype 550.  445-520 Kefs. B8/ e—_ _
30 available In unpolished veneer. ir,

LASKY’S 19/11 Carria.gel CRYSTAL MIC. INSERTS. WVeardte Type 500. 450-470 Kefs. 8/6 CRYSTAL DIODES

PRICE / 7/8 extra. | Manufacturer's surplus, 8/6 post free. per pair. Glass type, wire ends. 1/8.

control kmob. Uses EF.80 SPECIAL C.R.T. OFFER
or 6BW7 RF pentode| grand new and unused 12in. lon trap

and ECC81 or 12AT7 H
.. Double Diode Triode cathode ray tubes. 6.3 volt heater, 7-8 Kv.

PLESSEY | as frequency changer.
. 95/~ | Tuning is obtalned by switching incremental

@@ inductances. Size: 4¢ x 2} x 2}in. pindle
12/6 | 2hin. iong, }in. diameter. L.F. Qutput 9.5-14
Mc/s., noise figure on all channels better

.C. mains. - than 10.5dB., L.F. rejection better than
LASKY'S PRICE 79/8. Carriage 5/- extra.'PoRTABLE REGORD PLAYERS 45dB. n all channels. Power gain 24dB

The above power pack fitted with 6}in.|Containing a new Plessey |LASK® 8 P XICE, less valves, 12/8. Posta.gel

For use with 6V6 valve, and EY51. Circuit

19/6
25~ |

nsisting of R.F. oscillator E.H.T. coil

6V6 valve and base. All necessary conden-

47/6 TEST PRODS

tal \ve | Th i a 53/6 Fully fused with retractable points. 4/11
oc! valve e cabinet avallable separately, soiled.

llator | PRICE 25/-. Carrlage 5/- extra. PLESSEY RECORD PLAYERS
coils, output transfiormer, volume control, Slightly Soiled. TFor use on 200-250 v
sundry resistances and condensers, dial and

o 50 ¢.p.s. mains. Complete with 10in turntable SUPERHET COIL PACKS
knobs. Case finished in brown ecrackle. R.1132A RECEIVERS WITH VALVES and magnetle pick-up. Autostopand recon‘l‘].‘or 465 Kefs. No. 1 L.M.8., 19/11. No. 2
Dial callbrated 150-550 metres. 5 valves to|For V.H.F. 100 to 124 Mc/s. Uses 11 valves, .

sejectorstart. 78r.p.m. LESS THAN HALF  M.8.8., 16/-.
suit. Onbe each, either GT or metal: 63A7, |5 m/a. meter. Largeslow motlon tuning dial. [P |

.| Incorporating dark screen filter.
2|
.| 12tn. Doubie D. Round Face .

d. Comprising main chassiz, tube
supports and valve-holders. (Less sound-
vision chassis.) PRICE 25/-. Carriage 3/6
extra.
|No. 4. RESISTANCES. } watt. 8B resistan-
ces your choice. PRICE 18/-. POST FREE.

E.H.T. 35 mm. neck. Black and white
picture. By famous manufacturer,

rerrecr £12.19.6
Carriage and.insurance 15/- per tube extra.

‘““ THE HARROW " BAFFLE RAD10
CABINET

Build a second set t°
be proud of. Pleasing
design cabinet, with
drilled chassis, dial,
drive and back., Fin-
ished in satin maho-
gany veneer. Outside
4 " dims.; 17§in. wide,
- ijin.  Blgh, sin. c:leep.
LASKY’S ‘arriage
[PRICE 36/6 2.,
Recejver design uses 2-6K7. 6V6 and 6X5.
!| Total cost to bulld is approximately £5/10/-.
,cnmm. for receiver, 1/6.

PER PAIR. (1 red, 1 black).

{3-WATT MIDGET AC/DC AMPLI-
FIERS

PUSH PULL, VERY HIGH GAIN.

4 valves: 2 UL4l in
push pull, 1 UCH42
and 1 UAF42. In-
put voltage 100/110 J“
AC/DC. Very easliy -
converted to 230

volts. Supplied with circui

|PLASTIC ESCUTCHEON SAFET
| MASKS

In. Round Face ............

TERMS: Pro forma, Cash

£6—2/- extra; £10—3/6 extra.

LASKY'S RADIO

Lasky’s (Harrow Hoad) Led.,

370 HARROW ROAD. PADDINGTON., LONDON. W.9

(Opposite Paddington Hospital)
MAIL ORDER AND DESPATCH DEPARTMENTS, 485/487 HARROW ROAD, PADDINGTON, LONDON, W.10
Telephones : CUNningham 1979 and 7214 ALL DEPTS. Hours: Mon. to Sat. 9.30 a.m. to 6 p.m. Thurs. half day 1 p.m.

With Order or C.0.D. on post items only. Postage and packing on orders value £1—1;- extra;
Over £10 carriage free, unless specifically stated otherwise.
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BRAND NEW AND UNUSED. In Origina
Cartons. KT.61 output. Complete with power
unit and synchronous vibrator (Wearite type
QFA/12), and all valves. Fitted with rubber
covered heavy duty battery lead.

By _(amous manufacturer, in handsome metat
cabinet, grey crackle finish. Size : 10in. x 64in. x
8in. Output impedance 3 ohms. With the
addition of a suitable loudspeaker, this is ready
for operation. Finest quality components
throughout. Robustly constructed for rough
handling.

Complete with carbon hand-microphone with
screened lead.

LASKY’S PRICE,
COMPLETE

P.M. LOUDSPEAKERS
All with 3 ohm speech coil.

METAL RECTIFIERS
6 or 12 volt F.W. Bridge

12 VOLT-4 WATT MOBILE AMPLIFIERS

£7.19.6 . &Qorrione

Carriage 5/- per unit extra.

C.R.T. MASKS. Brand New

heater winding.

INTERCOM UNITS
4-station operation. For use on A.C./D.C.
mains 200-250 volts. GComplete, with 3
valves. Fitted In attractive plastic cabinet.
MASTER UNIT, £5/19/6. Carr. 5/- extra.
Extension Units, Price 21/- each complete.
Carriage 2/- each extra.

PERSONAL CALLERS ONLY.
SECONDHAND G.R. TUBES.

Witk heater-cathode and/or jon burns.
Buitable ior experimenting purposes.

LASKY’S LINE. TRANSFORMER
RF.EHT for line flyback. 6-8 Kv, with EY51
Sultable for home con.

% | struction T.V., 19/8 each. - 1
j J/RA3 AMPLIFIER

£6.19.6

LATEST ASPECT RATIO

6 VALVES. 12-15 WATTS OUTPUT. Originally made tor
talkie ilm projectors. In carrying case. Chassie slze: 14} x
10 x 4in. For use on 100-110 volts A.C. mains, Grey crackle
finish. Fitted with volume and tone controls. Resistance
capaclty coupled circuit, Output 2 KT66 in push-pull.

High quality used through In biack rexine
covered wood case, size 15} x 13} x9}in. glving plenty of
room for Ci td available. C: b

i

ARMOUR PLATE GLASS

16in. Actualsize 17} x 15} x lin. .
15in. Actualsize 163in. X 13in, x }in.
12in. Actualsize 13in. x 10§in. X }in.
9in. Actualsize 8in. X Bin. x }in.....

£8 . '9 . 6 COMPLETE

Buitable 150 watt auto-
trans.for 250/250v. 18/8

PLASTIC SPEAKER FRET

| Finished either gold or white. Sizei—
|

6 X 12in. PRICE 4/11 per plece.

4~

8amps..... 21/-
10 amps. .. 32/8

l volts
famp, ..... 311
| amp, ...... 6/8

RUBBER MASKS WITH FITTED
ARMOUR PLATE GLASS

12ln. Black spao
12in, Cream e

154 x 13} x

| TRIPLEX DARK SCREEN FILTERS
14 x 12} x fin. ...
Postage and pack‘mg. 5/— per pleee‘ extra.

8/6| (This charge |s necessary owing to extra
11/68| packing required.}

’ structor.

...... 16
in. 9/8

2}in., 15/~ Sin., 14/6  8in., 19 . J

3in.,’ 14/8 6iin, 15~ 10in. 19;%1 !l)lol:n 77//(; with 6 vaives, fully assembled and wired.

din., 12/8 12in, . 15/ LASKY’S PRICE

Y —— —————| 12in. Fl 15/- 0,

MINIATURE 2 GANG TUNING| 12ln. 0id Ratio . os| GAEG e

CONDENSERS 14in. Rectangular ceee.. 1218 o

0005 mid. With tri - T 15in. Cream rubber . e 1718 T.V. COILS AND CANS |

i:x"u‘inni' ith trimmers. Sizes: 2} gln.witbﬂtwdsaletyglass . 2216 gormer Hn. by 2}in. in can slze § x § x2in.

LASKY’S PRICE /8. Other types in stock. 16::: lr;:\igl:'x‘;mf oy %%?3 ““"”“’1'/3 seiﬁedfé'/‘f l;;‘:;!;:“dy Jies
B —— | 17in. Rectangular 15/-1— — —— =

| THE TELE-KING

A practical 5-channel

. 511 SUPERHET TELEVISION RECEIVER

3/-l Using the new 16 and 17 inch cathode ray tubes
| and wide angle components for the home con-

Compiete instruction, wiring diagrams and 32-,
page descriptive booklet.

| 6/- posT Free
ALL COMPONENTS
.

IN STOCK WRITE FOR LIST

LASKY'S

RADIO

ADVERTISEMENT

Pscces

ai

PLEASE NOTE. Carriage and Postal charges refer to the U.K. only. Overseas frelght, etc., extra

POWER UNIT TYPE 3 for A.C. mians 50 ¢/s. |
Useful 19in. rack mtg. Power supply : input
200/250 v. A.C. ; outputs 200 v. 40 mfa., 6.3 v.
3 a., 4 v. 1.5 a. Complete and fully smoothed,
with valve rectifier and meters 0/300 v., 0/150 a.
Enclosed chassis, dim. 19 x 7 x {lin.

ASK FOR CARRIAGE
X/E752 79/6 each PAID
ALSO AVAILABLE P.U. TYPE 3, as above,
but less valves and meters.

ASK FOR CARRIAGE
X/ET52A. 29/6 each 5/- EXTRA
METAL (MINE) DETECTOR No. 5A
Amplifier Unit with Search Coil Assembly
A22158.

An A.F. amplifier, employing 3/ARPI2's (VP23)
valve mounted, with battery space in metal case
Il x 1) x 4}in., plus small metal box fitted with
controls, which can be fitted to search coil, vu(ith
slight modification (details supplied) and used
for finding buried metal. Power requirements
are 6 '*S " type |} volt cells, and a 60/90 volts

H.T. battery (not supplied).
ASK FOR CARRIAGE
X/ET68. 39/6 each PAID
SPARES KIT FOR AMPLIFIER OF EX-
R.N. LOUD HAILER

Containing 8 valves, 4/NR77 (EL35), 2/NR73
(ECC31), 2/VR56 (EF36), plus condensers, resis-
tors, etc. Electrolytic condenser doubtful due
to long storage. In wood box 16 x 2} x 3in.,
which would make a useful tool or spares box.
ASK FOR POST AND
X/E892 30/= cach PACKING 2/6

DINGHY TELESCOPIC MAST
Aluminium telescopes from 14}in. to 74fe. Seven
sections, base dia. §in. Wgt. 4 oz,

POST 6d.

ASK FOR
XIHA489 4/6 cach ' EXTRA

AERIAL ROD
15in. lengths, copper plates steel tube, ferru[ed

to interlock an aerial of desired length. in.
dia. - Ask for X/H709, {in. dia. Ask for X/H710.
EITHER doz. 6d. POST
SIZE 4/6 \cngihs  EXTRA

RADAR REFLECTOR AERIAL MX/37/A
Spider web mesh aerial in original. moisture proot
carton, with assembly instructions.

POST 9d.

4/1 1 each EXTRA

MORSE PRACTICE BOARD ONLY
Comprises key, buzzer and ’phone terminals
on board 6} x 64 x }in., with battery clamps.
ASK FOR POST 9d

5/6 each

X/EIX EXTRA
~ MAINS TRANSFORMER

Primary 0-230-250 voles A.C. 50 cycles, Secondary

6.3 volt. 5 amps., 0-210 volts 14mA., 0-460 volts

200 mA. Size 51" x 5% x 44", or 5" x 44" x 4",

ASK FOR POST 116
XJE527 13/6 c.ch  ExTRA
CHOKE. Ad . Pawe. 1800, 20H. 300 mia.
Test volts 3.uww. Wgt. l4lb. Dimensions 65 x
41 x 4kin,

ASK FOR POST 1/6
X/H45 15/= cach EXTRA

HELIOGRAPH. 5 INCHES MK.5
New condition, comprises | duplex mirror,
| signalling mirror, sight and mounting, with
signalling attachments and spare mirrors, in
pigskin case, with carrying strap.

STILL AVAILABLE as detailed previously
RII55 RECEIVER UNIT. Reconditioned and
tested, used, good condition. In transit case.
CARRIAGE

ASK_FOR
XJH916 £8.19.6 ..ch PAID
Also RII55, as above, but loose stored.

ASK_FOR CARRIAGE
X/H898 £5.19.6 cach  7/6 EXTRA

Circuit and data 2/3

T1154B TRANSMITTER UNIT, in transit case.

ASK FOR CARRIAGE
XIESA 39/6 cach 716 EXTRA

Circuit and data 2/3.
BC-456 SPEECH MODULATOR UNIT

Part of SCR-274-N *' Command Equipment’’
U.S.A., with valves, less dynamotor. In original
carton. o
ASK FOR

X/E42A 27/6 each PAID
Also BC-456, as above, but loose stored.
ASK FOR 17 POST
X/E42 /6 cach PAID

Circult 173,
TRANSMITTER TUNING UNITS, loose
stored.

TU7B. Range 4,500-6,200 kc/s. ASK FOR X/H29,
TU8BB. Range 6,200-7,700 kc/s. ASK FOR X/H30.
TU98. Range 7,000-10,000 kefs. ASK FOR X/H467
EITHER 10 CARRIAGE
UNIT /= each 2/~ EACH

ROTARY CONVERTER TYPE 195
Input 24 voles D.C. Output 230 volts A.C.

IOSO wat;‘s. I
ASK_FOI CARRIAGE
X[H914 £5.19.6 c.ch PAID
I.F.F. RECEIVER R3109, ref. 10DB/506.
ASK FOR 19/6 CARRIAGE
XIH961A 9/6 cacn PAID
SUPPLY UNIT RECTIFIER FOR No. 43
TRANSMITTER

Ex. Cdn, army In original wood case.

ASK FOR CARRIAGE = ASK FOR CARRIAGE
X/HB28A 35/= each PAID | X]H26 £25.0.0 ... PAID
Order direct from :— Phone ; South 2706(9.
CLYDESDALE ' 5595 W™S:

: co. LTD. GLASGOW - C3
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SELENIUM RECTIFIERS
Lr 1 R.S.C. TRANSFORMERS
2/8. %ahw 1/9 70v.20mA. ... 2/1t o) © °
s /
EW.BrdeeTypes 90w 20mA, 3z,rg FULLY GUARANTEED, INTERLEAVED AND {MPREGNATED
6/12v.2a. ... 9/9 260v.60mA. ... 8/9 | MAINS TRANSFORMERS FILAMENT TRANSFORMERS
glig v. é a. .. : ;/g 250v.80mA. ... 7/9 | Pprimaries 200-230-260 v. 50 c/s. Primaries 200-250 v. 50 c/s.
/12v.6a. ... 19/ F%L&;msnzguam“wgm"; rgourmuc g.g :. ;’: a ... g;: &.2_;.32‘3.2.;... ;;g
. 25 v m v.2a v. . S
CO-AX{AL CABLE. 756 ohms %in., 7d. yard. Midget type 23-3-3in.. . 16/9 I o 4 5 6 R a. 1/8/9 ({23‘\,1 :?:'or o VI'I/G
350-0-350 v. %(())mz; slg v. MO . ':}‘9‘ ' % 76
RHEOSTATS VARIABLE RESISTORS) 300-0-300 v. 60 m v.lsa,ct....wgm|  1da ...
2 ohm. 6 am(s 5/9; 0.4 ohms. 25 a., 8;9; 150 | 250-0-250 v. 100 mA. 63v.-4v. 4a ct, |
ohms. 1.5 amps., 14/9. All complete with control [ 0-4-5 v. 3 @ .. .- 25/9 | CHARGER TRANSFORMERS
knob. 250-0-250 v. 100 mA., 6.3 v. 6a, 5 v. 3 a. All with 200-230-250 v. 50 c/s Primaries: 0-9-15 v.
for R1355 comversion ........................ 31/6 1.5 a., 12/9; 0-9-15 v. 3 a., 16/9; 0-9-15 v. 6 a,,

SILVER MICA CONDENSERS. 5, 10, 15, 20, 25,
30, 35, 50, 100, 120, 150, 180, 200, 230, 300, 330,
400, 470, 500, 1,000pfd. (.001xF), .002 mfd.
{2,000 pfd.). All at 5d. each; 3/9 dozen one type.

DIAL BULBS, MES, 8 v. 015 a,
8.5 v. 0.15 a., 6/9 doz.

6/9 doz.

ELECTROLYTICS (Current production.)
NOT ex-Govt.

Tubular Types Gan Types

8uF 450 v. 1/11 16pF 450 v. ...... 2/9
16 F 350 v. 2/3 24uF 850 v. .
16uF 450 v. 2/9 32uF 350v. ...... 2
16uF 500 v. ... 3/9 32 mfd. 450 v. ... 4/9
24uF 850 v. 3/3 64 mfd. 450 v. ... 4/9
32uF 350 v. ... 3/9 8-8uF 350 v.. 3/9
32 mfd. 500 v. 5/9 8-8uF 450 v.. 3/11

8-16uF 500 v. 4/11 8-8mfd. 500 v. ... 4/9
25uF 25 v....... 1 8-16uF 450 v.... 2/11
50uF 12 v.. 16-16uF 450 v.... 4/11
H0uF 50 v. 16-32uF 360 v.... 4/9

Can Tyges 16-32 mfd. 450 v. 4/9
8'mfd. 45! 2/3 32-32uF 350 v.... 4/9
8 mfd. 500 v. 2/9 32-32uF 450 v.... 5/11

16 mfd. 350 v. /11 60-100 mfd. 450 v. 7/9

MISCELLANEOUS EX-GOVT. ITEMS

Slydelock Fuses, 15 amp., 1/9. Bulgin octal type
moulded Bakelite, 5-pin or 7-pin Plugs and
Sockets, 1/11 pair. Earphones (Single), low
resistance, 1/3.

300-0-300 v. 100 mA,, 6.3 v.-4 v. 4 a. c.t,,

045 v. 3@ oot 25/9
350-0-350 v. 100 mA., 6.3 v.-4 v. 4 a. ct
0-4-5v. 3 a. 25/9
350-0-350 v. 150 mA., 63v. 4a Bv.3a.. 33/9

350—03.)0v 150 mA., 63v 2a.,63v. 2a
. 33/9

a5/9

v. 3 a.
350—0—350v 250 mA., 63 v.8a,4v.8a,
0-2-6v.2a,4v.3 a. , for Electromr Eng
Televisor
425-0-425 v. 200 mA., 6.3 v.-4 v. 4 a, c.t.,
6.3-4 v. 4 a,, c.t.,, 8-4-5 v. 3 a,, suitable

67/8

Willlamson Ampllﬁer, etc. ... 49/9
425—0—425v.250mA 63v.64a,63v. Ga
5 Ve 8 8o codBhag o co0000gaaasacaaa s o 5/6

TOP SHROUDED DROP THR OUGH TYPE
250-0-250 v. 70 mA., 6.3 v
260-0-260 v. 70 mA., 6. 3v
350-0-350 v. 80 mA., 6.3 v.
350-0-350 v. 80mA., ‘63v.3
250 0-250v 10()mA,63

5v.3

E.H.T. TRANSFORMERS. 2,500 v. 5 mzf\.,
or

202 v., 1.1 a, 202 v. 1.1 a,,
VCRY7, VCR517 or ACR2X .
5,000v 5mA. 2v.2a. ...

22/9; 0-9-15-30 v. 3 a., 23/9.

ELIMINATOR TRANSFORMERS

Primaries 200-250 v. 50 c/s. 120 v. 40 mA. ... 7/11
120 v. 40 mA. 5-0-5 v. L a. ... 14/9
OUTPUT TRANSFORMERS

Midget Battery Pentode 66: 1 for 354, etc. 3/
Small Pentode, 5,000Q to 3Q 3/9
Standard Pentode 5,000Q2 to 3Q) .. 4/9
Standard Pentode, 8 0000 to 302 . 4/9
Standard Pemode, 10 000 ohms to 3 ohms 4/9

Multi-ratio 40 mA. 30 : 1, 45:1, 60:1,
90 : 1, Class B Push-Pull .
Push-Pull 8 Watts 6V6 to 3 ol
Push-Pull 10-12 Watts 6V6 to 3Q o
Push-Pull 10-12 Watts to match 6Vé to

3-6-8 0r 1500 .....ocoiiiiiiiiiiiiii 16/9
Push-Pull 20 Watts high-quality sectionally
wound, 6L8, KT8, etc., to 3 or 15Q) ... 47/9
SMOOTHING CHOKES
250 mA., 7-10 H. 200 ohms Shrouded ..... 16/9

250 mA., 3 H. 50 ohms
100 mA., 5 H. 350 ohms
80 mA., 10 H. 350 ohms
| 60 mA., 10 H. 400 ohms
50 mA., 40 H. 1,000 ohms

MICROPHONE TRANSFORMERS

11001 5/9

VOLUME CONTROLS with long spindles, |
all values less switch, 2/9; with S.P.,
switch, 3/9.

WIRE WOUND POTS: 30 ohms, 500
ohms, 1,000 ohms, 5K, 20K, 50K (med-
tum length spindles), 2/9. 220 ohrns,
2K, 10K, 20K, 50K Preset type, 1/9 ea.

AMMETERS. Moving coil.
0—5 amps., 2in. scale, 11/9.

G.EC.

EX-GOVT. E.H.T. SMOOTHING GONDENSERS

.02 mfd. 5,000 v. Bakellte Tubulars ...... 1/6
.02 mfd. 8, 1000 v. Cans . 1/11
.25 mfd. 4,000 v. Blocks . 4/9
5 mid 3,500 v. Cans ...... e 373
.1 mfd. plus .1 mfd. 8,000 v., large blocks
(common negative 1solated) P~ .. 976
1.5 mfd. 4,000 v. blocks .. 5/9

EX-GOVT. ACCUMULATORS with non-spill vents.
Unused and guaranteed. 2 v. 16 A H., §/9 each,
or 3 in wood carrying case 9—7—5in., 14/9, plus
2/6 Carr.

EX-GOVT. BLOCK PAPER CONDENSERS
4mid. 500v. ... 2/9 10 mfd. 1500,v.
4mfd. 1500v. 4/9 11-7mfd. 500 v.
4 mfd. 400 v. plus 2 mfd. 250 v., 1/11.

7/9
8/9

EX-GOVT. TRANSMITTER-RECEIVER TYPE
TR9D§,/complete with all valves, only 47/9, plus |
carr.

EX-GOVT. AUTO TRANSFORMERS 50 ¢/s.
Double Wound 10-0-200-220-240 v to
10-0-270-200-310 v. 200 watts . ... 25/9
Double Wound 100 watts, 5-0-11 0
10-0-10-210-230 v. or reverse
15-10-5-0-195-215-235 v. 200 watts .
0-110-190-230 v. 400 watts
Double Wound 220/240 v. input. Output

55 v. to 250 v. 21 amps. instepsof 11 v.... 89/8
Double Wound 10-0-200-220-240 v. to
10-0-275-205-8315 v. 500 watts ............... 69/6

M.E. SPEAKERS. All 2-3 ohms, 6iin. Rola-
field 700 okms, 11/9. 10in R.A. field 600 ohms,
23/9. 10in. RA field 1,500 ohms, 23/9. 10in.
R.A. field 1,000 ohms, 23/9.

Size approximately 12in. x Gin, x 5in. Bakelite | 300-0-300 v. 150 mA., 610-0-610 v. 150 mA.,

type available in Brown or Cream. Price of
Cabinets, 17/8 ca., carr. 2/6.

Suitable fully punched T.R.F. 3-valve and

rectifier chassis.....................oo 3/9
Suitable fully punched superhet chassis

(4 valves and rect.) .. 4/9
Dial Scales, 2 colour,

named, glass 1/6
Dial Scales, 3 colour, 3 waveband, station

named, glass 1/9
Suitable coloured Metal Backplates . 1/3
Pointers, Double end 4d.
T.R.F. Coils, 2 wavebands with circui 6/9
Drum Drives, complete 2/6

THE SKY CHIEF T.R.F. RECEIVER
A design of a 4-stage, 3 valve 200-250 v. A.C.
Mains receiver with selenium rectifier. For
inclusion in any of cabinets illustrated above. It
consists of a variable Mu high gain H.F. stage
followed by a low distortion grid detector triode.
The next stage is a further triode amplifier with
tone correction by negative feedback. Finally
comes the output stage comsisting of a parallel
| connected double triode giving ample output at an
extraordinary low level of distortion. Point to

point wiring diagrams, instructions, and parts
list, 2/6. This receiver can be built for a maximun
of £4/IG/- including cabinet.

P.M. SPEAKERS. All 2-3 ohms. 3}in. Goodmans

| (Ex New Units}), 10/9 5in. Goodmans, 13/€.
83in. Goodmans, 16/9. 8in. Plessey, 15/9 8in.
R.A. Heavg' duty, 18/9 10in. Rola 21/9 10in.
!Plesse 18/6. 10in. Rola with Trans.. 29/6. |
{ 12in. Truvox, 49/9.

EX. GOVT. MAINS TRANSFORMERS
| All 230 v. 50 c/s input.
| 250-0-250 v. 40 mA., 6.3 v.2a.,5 v

2a. ... 9/11

88v.4a 9/9

48 v. 1 a 9/8

1175 v. 100 mA. 9/9

0-11-22 v. 15 a. 35/9

0-11-22 v. 30 a. ... 72/6

16/20 v. 35 a. ... 79/6

t77v C.T. 7 amps 4 times 2;/9

460 v. 200 mA., 6.3 v. 5 a. 27/9

1220v. 350 mA. oo e 29/9
EX-GOVT. SMOOTHING CHOKES

250 mA., 10 H. 50 ohms 14/9

250 mA. 10 H. 100 ohms ... 14/9

250 mA. 3 H. 50 ohms. Po! 8/9

150 mA. 10 H. 50 ohms 10/1t

100 mA. 10 H. 100 ohms. Tmplcallsed 6/9

100 mA. 5 H. 100 ohms. Tropicalised
| 90/100 mA. 10 H. 100 ohms. Potted .

50 mA. 510 H. ....

L.T. type 1 amp.

EX-GOVT. T.V. TYPE TRANSFORMERS. All

230 v. 50 c/s input.

1100-0-1100 v. 2560 mA. ... 25/~

2800 v. 30 mA. L. 22/9

400 v. C.T. 150mA 4v6aﬂ‘!v 6a.,
6.3v.06a, 4v 6a,4v. 3a 4v. 3a,
V.38, BV, 28 oo 22/9

CHASSIS
18 s.w.g. undrilled alu- 16 s.w.g. aluminium, re-
minium amplifier type!ceivertype.

(4-sided)
12in. x 9in. X 2}in. ...6/11|12in. X 8in. X 2}in. .
.8/1118in. x 8in. X 2}in.

14in. x 9in. x 23in. ..
14in. % 10in. x 3in. .. 1//11 120in. X 8in. x 2}in. .
8/3

)
..8/11
| 18in x 10im. X 3in. .
18 s.w.g. alumxmum re- |16 s.w.g. aluminium, am-
ceiver type. plifier type, 4-sided.

8in. x 3gin. x 1}in. ...1/11(12in. X 8in. % 2}in. ...7/11
7}in. X 4}in. X 2in. ...2/8| 16in. X 8in. X 2}in. IO/II
10in. X 5}in. X 2in. . 3/3 20in. X 8in. x 2}in. ...13/6
| 11in, X 6in. X 2}in. ...3/11[14in. X 10in. X 3in. ...13/6

—



Jung, 1954

WIRELESS WORLD

125

R.S.C. 25 WATT "PUSH

Now firmly established and proving extremely popular, our A1x
Quality Amplifier we consider to be the best value in amplifiers
offered to-day. The volume of its high fidelity reproduction is
completely controllable, from the sound of a quiet intimate con-
versation to the full glorious volume of a great orchestra. Its
sensitivity is so high that in areas of fair signal strength it can
be operated straight from a crystal receiver. Entirely suitable
for standard or long playing records in small homes or in large
auditoriums. For electronic organ or guitar or for garden
parties or dance bands.

The kit is complete to the last detail, and includes easy to follow
point-to-point wiring diagrams.

Twin volume controls with twin input sockets allow SIMUL-
TANEOQUS INPUTS for BOTH MICROPHONE and GRAM,
or TAPE and RADIO. SEPARATE BASS and TREBLE
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE
FEEDBACK LOOPS with 15 db in the main loop from output
transformer to voltage amplifier. Frequency response 4+ 3 db
50-20,000 ¢.p.s. Hum and distortion LESS THAN o.5 per cent.
measured at 10 watts. This is comparable with some of the
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram
KT series output valves. A.C.only, 200-230-250 v. 50 ¢/s. input.
420 v. HT. LINE. Paper reservoir condenser. Compact
chassis. Matched components. OVERALL SIZE 12 X 10 X gin.
approx. Output impedances for 3 and 15 ohms speakers.

PULL"

Available in kit form at
the amazingly low price of

AMPLIFIER

8 4

. .N\..,___V-
Pl
9 9I‘IS- carrialgl: 5/-

Or ready for use 50/- extra.

W.B. ‘“STENTORIAN™ High fidelity P.M.

Speaker, HF1012, 10 watts. 15 ohm (or 3 ohm)

speech coil. Where a really good quality speaker |
at a low price is required we highly recommend

this unit with an amazing performance. £3/13/6.

CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT !
MAGNETIC PICK-UP, COMPLETE WITH MATCH-
ING TRANSFORMER. A fortunate purchase |
enables us to offer limited supplies. Brand New
Boxed and Perfect at a fraction of normal price. |
Buy Now at only 26/6.

COLLARO 3-SPEED AUTOMATIC RECORD
CHANGERS (brand new), type RC3521, complete
with 2 plug-in Crystal P.U. heads for long playing
or standard records 7,10 or 12 in. Not intermixed.
Mains input 200-250 v. Limited number available |
at only £9/19/8, plus carr. 5;-. |

COLLARO TAPE DESK MOTORS. Shaded pole

type. Clockwise or anti-clockwise. Mains input | b,

110-200-250 v., 31/6. [

R.S.C. BATTERY CHARGER KITS. For mains
input 200-250 v. 50 c¢/s. To charge 6 v. accumu-

= lator at 2 amps., 25/9.
To charge 6 v. or 12 v
battery at 2 a., 31/6.
To charge 6 v, or 12 v,
battery at 4 a., 49/9.
ABOVE KITS CONSIST
OF BLACK CRACKLE
LOUVRED STEEL
CASE, MAINS TRANS-
FORMER, FULL WAVE METAL RECTIFIER,
FUSES, FUSE-HOLDERS AND CIRCUIT. |
Any type assembled and tested for 6/9 extra.

32 THE

under £2, [/l extra under £3.
Open to Callers: 9 a.m, to 5-30 p.m.

CALLS.

Terms C.W.0. or C.O.D. No C.O.D. under fI.
Full Price List 6d. Trade List 5d.
Saturdays until | p.m,

A PUSH-PULL 3-4 WATT HIGH-GAIN
AMPLIFIER FOR £3/12/6
plus carmr. 2/6
For mains input 200-250 v. 50 ¢/s. Complete kit
of parts including point-to-point wiring diagrams
and instructions. Amplifier can be used with any
type of feeder unit or pick-up. Output is for
2-3 ohm speaker. (We can supply a very suitable
10in. unit by Rola at 27/9.) The amplifier can be

supplied ready for use for 25/- extra. Fulll

descriptive leaflet 7d.

R.S.C. MASTER INTERCOMM. UNIT, with pro-
vision for up to 4 ‘‘Listen—Talk Back Units’’
individually switched. A high gain amplifier
enables spexch and other sounds emanating from
the rooms containing remote control units to be
heard at the master control, The unit is in kit form
and point-to-point wiring diagrams are supplied,
A walnut veneered wood or Brown Bakelite cabinet
is included. Mains input is 200-250 v. 50 ¢/s. H.T.
line 300 v. CHASSIS IS NOT “ ALIVE.” Ideal
also for use as *“ Baby Alarm."” Sound ampli-
fication 4 watts Price only £5/19/6. *‘ Listen—
Talk Back Unit’* can be supplied at 30/- each.
Full descriptive leaflet 10d.

The Master Unit can be supplied assembled and
tested for 30/- extra.

PERSONAL SET BATTERY SUPERSEDER KIT.
1 parts for an * All

Dry’’ Battery Elimi-
nator. Complete with
case Supplies 90 v.

10 mA. and 1.4 v. 250
mA. fully smoothed
from normal. 200-
250 v. 50 c/s. mains.
For 4-valve superhet
receivers. Price with
circult, 35/9. Or
ready for use, 42/6.
Size of unit 5}-4-1%in_

BATTERY SET CONVERTER KITS. All parts for
converting any type of battery recciver to all

-mains. A.C. 200-250 v. 50 c/s. Kit will supply

fully smoothed H.T. of 120 v. 90 v. or 60 v. at up to
40 mA., and fully smoothed L.T. of 2 v. at 0.4 a. to
1 a. Price complete with circuit and instructions
only 48/9. Supplied ready for use for 7/9 extra.

LTD,

— LEEDS, 2.

Postage | /- extra under 10/-, 1/6 extra

| R.S.C. 10-watt ** Push-Pull

Complete with integral pre-amp. Tone control

stage (as AIl amplifier), using negative
feedback, giving humproof individual = bass
and treble lift and cut tone control. Six

Negative Feedback Loops. Completely negligible
hum and distortion. Frequency response + 3 db.
30-20,000 c.p.s. Two independently controlled
inputs. Six B.V.A. valves. A.C. mains 200-230-
250 v. input omly. Outputs for 3 or 15 ohm
speakers. Kit of parts complete in every detail,
£7/19/6, plus 5/- carriage, or ready fer use, 45/-
extra. Descriptive leaflet 1/-.

FOUR STAGE RADIO FEEDER UNIT. Design
of a HIGH FIDELITY, L. and M. wave T.R.F
Unit with sclf-contained heater supply and
thorough H.T. decoupling. Only 250-400 v.
15-20 mA., H.T. required from main amplifier.
Three valves and Low Distortion Germanium
Diode Detector. Flat topped response char-
acteristic. Loaded H.F. coils. Two variable Mu
controlled H.F stages, 3 gang condenser tuning
Cathode follower output stage Switch position
for Gram. and Gram. input and output sockets
| Performance comparable with the best in Feeder
Units. For A.C. mains 200-230-250 v. operation.
Size 11-6-74in. lllustration, full set of easy-to-
follow wiring diagrams and instructions and in-
dividually priced parts list 2/6. This unit can be
built for only £3/15/-, including Dial and Drive
Knobs and every item required.

| R.S.C. TONE CONTROL-PRE-AMP, UNIT. A
complete set of parts for the construction of a
very efficient but simple pre-amplifier and tone
control unit. For use with any amplifier and pick-
up. Fil. supply self-contained. Size 7}-5-53in. approx,
Descriptive leaflet 9d. Price. inc. wiring diagrams,
37/6. Ready for use, 15/- extra.

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT with case, Mains input 200-250 v. Output
120 v 40 mA. and 2 v. § a. Price with circuit
29/6. Or in working order, 37/6.

H
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A new technical book for television
radio and electronics engineers. ..

 THE OSCILLOSCOPE AT WORK

By A. Haas and R. W. Hallows, M.A.(CANTAB), M.LE.E.

¢The Oscilloscope at Work’ is an invaluable guide to the instrument’s many uses—not only
in radio, and TV. but also in electronics generally. An important feature is the
book’s wealth of oscillograms—well over 200 being included. Numerous circuit drawings
and other diagrams clarify the text. Although ¢The Oscilloscope at Work’ deals
mainly with the uses of the instrument, and interpretation of its oscillograms, it also
contains much practical information on oscilloscope circuits, construction, adjustment and
fault-finding. Advanced students will also find this book invaluable.

Size 83" x 5}”. 172 p.p. 15s mnet. By Post 155 6d.

Published for *“Wireless World ”

From booksellers or direct from Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.I

;—_—_——_TA

CONSTANT VOLTAGE TRANSFORMERS

MANUFACTURED BY
SOLA OF CHICAGO, US.A.

(Catalogue No. 30710)

PRIMARY 90-125v or 190-250v.

SECONDARY |15v. precisely, at 2 KVA.
Adjustable for 50 or 60 cycle operation.
Primary and secondary are completely

isolated.

For 230v output two can be used with
secondaries in series.

FULLY GUARANTEED

Size approx. 20” x 15" x 10"
Gross weight approx. 2 cwt.

PRICE £21 EACH or £40 PER PAIR

UNIVERSAL ELECTRICAL INSTRUMENTS CORPN.

138, GRAY’S INN ROAD, LONDON, W.C.1.
"Phone: TER, 7937

- »

GZA This Month's GZAK
Bargains

Cr—— C—

TRIPLETT 400 Micro Amp. Basic Meter Unit, sealed for 8 ranges.

New, boxed 32/6, post free.

GERMANIUM DIODES, 2/- each or 6 for 9/-

METERS. 2}in.Flush mounting M.C. 100mA., 12/6 each,0-10 mA. 12/6

2in. Flush Square 5 mA., 10/- ; 4 amp. thermo., 5/= ; 24in. thermo. 0-2

a., 716 ; 24in. 2in. Flush 0-15 a. thermo. Proj. 24in., 7/6 each. 0-9 a.

Hot wire, 5/-.

TEST METER. 7rangesasfollows : [.5v.3v. |50v.6mA,, 60 mA.,

5,000 ohms, 25,000 ohms. 2¢in. Dia. scale M.C. meter. Rotary

selector switch., Black bakelite case, 6 x 44 x 44, fitted with removable

tid, also provision for internal batts, ranges can be easily extended.

Bargain Price 30/- plus 1/6 post.

B
SPECIAL OFFER, AR88 SPARES. Cabinets complete with
base, feet and side strips, £4/15/- each. Pkg. and Carr, 5/- Set
of 14 vatvesfor ““ D " or *“ LF " model receivers, £5/10/-. Panel
escutcheons 22/6 each. *“ D " type L.F.5., 12/ each. Matching

. Speakers by R.C.A,, fitted rubber feet and 6ft. lead, 65/-. Out-
put Transformers to Govt. specification 37/6 each.

DEAF AID CRYSTAL MIKE UNITS 12/6 each, post 9d.

CRYSTAL HAND MICROPHONES Complete with lead and

plug. High Quality, very sensitive chrome finish.. List price 2 gns.

Qur price 25/-, few only.

AIR SPACED COAXIAL CABLE. 150 ohm (normal price 3/11

per foot) 20 yd. coils only, £1 per coil, post free, |

SPECIAL TRANSFORMER OFFER. PRI. {15, 210,240 v. SEC,,

260/260 v. 100 mA,, 6.3 v. 3 a, 6.3 v. | a. (for 6X5 Rec.) Universal

Mounting. Limited Quantity. 17/6 each, post free.

SPECIAL VALVE OFFER. 866A, 17/6 each, or 30/- pair. 807’s,

10/- eachor I7/6 pr. 931A, 45/-. 8298, 80/-. 813, 70/-

NOISE LIMITERS. Plug-in type, no re-wiring required. 3 posi-

tions, Brand new in cartons. 15/- each, post |/-.

Carriage paid on all orders over £l except where stated Please
include small amount for orders under £LI.

Please print your name and address.

CHAS. H. YOUNG, G2AK

Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM |
*Phone : MIDLAND 3254

All callersto 110 DALE END, BIRMINGHAM, 4
"Phone : CENTRAL 1635
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5 Harrow Road, Paddington, W.2

PADdington 1008/9 and 0401
OPEN MONDAY to Sat. 9—6. THURS. | o’clock.
1954 28 - PAGE CATALOGUE
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This un

class.

TAPE-DECK AMPLIFIER AND POWER UNIT
nit is specfally designed for the ** Truvox *
quality amplifier lifts tape recording from the novelty, into the quality

unit and we believe this

AMPLIFIER SPECIFICATION :
Y 2-6BR7, 2—V6GT, 1—6J5, 1—6USG Y Variable selective negative feed back

POWER UNIT (AC200/250 volts)
Chassis size 9in. x 5in. x 24in., complete with 5Z4,.,
Amplifier and Power Unit complete............

CALL FOR DEMONSTRATION OR SEND FOR FULL DETAILS

cirecuits * Variable tone control Y Magic eye level indicator Four watts
undistorted output Y¢ Amplifier complete with valves, £13/5/-,
Chassis size 10in, x 6in. x lim
£415 0

L E1616 0

SPECIAL OFFER!

Our TAPE-DECK AMPLIFIER AND POWER UNIT (List £16/16/) as
above and TRUVOX TAPE-DECK MARK M1 (List £23/2)-).

£36 . 0.0

RADIO-GRAM CHASSIS
3 Wave-band Superhet. Med.,
short.
5 Latest Type MULLARD Valves,
4 Position Switching. Gram., med., long
and short.
Provision for Extension
Mains. 110{250 volts.
Chassis |lin. x 7in. x 24in.
Or Chassis 134in. x 64in. x 24in.
Stin,- PRICE £10/5/-. )
BRAND NEW AND GUARANTEED, CARR.,
PACKING AND INS, 10/-.

Speaker., A.C.

Scale 8in. Square.
Dial 10in. x

long and

6 WATT AMPLIFIER
(UNDISTORTED)

Mannfactured by Parmeko and Sound Sales tor Admir-
alty. 4 valves, PX25, MS/PEN, AC/HL, MU14, Output
Matching and 30 and 150 1001250 v. A.C, COMPLETE
IN STEEL GREY A TER CASE, WITH CRYSTAL
nhAg.p MIcnomonE £12l10l-
stration,

Qall for demon-

MORSE PRACTICE KIT
Complete with buzzer, morse tapper and battery
compartment on baseboard. @/-, post paid.

SOLDER
1b. Reels Du-Bois 60/40, 7/8.

500 KC/S CRYSTALS
Standard 2-pin. Ex new units,guaranteed. 15/=each.

INDICATOR UNIT TYPE I182A
Unitcontains VCR517 Cathode Ray 6in. tube lete

EF50 (VRIIA)

with Mu-metal screen, 3 EF30, 4 8P61 :u&d 1 504G
it ey e

ted EF50, Red Sylvanian, original boxes
10/- each, 80/~ for ten.

valves, § wire-wound volume
of resistors and condensers. Suitable either for basis
of televislon (full picture guarantead) or Oscilloscore.

62A INDICATOR UNIT
Complete with YCR97 or 517C, 12—EF50
4—SP6|, 3—EAS50, 2—EB34.
Built on double-deck chassis.
Absolute new condition.
99/6. Carr, 7/6.
Or less Tube, 69/6, Carr. 7/6.

Offered BRAND NEW (less relay) in original packing
cases at 87/6. Plus 7/6 carr.

ROTARY POWER UNIT TYPE 104

Input 12 v, Qutput 230 volts 65 mA. and 6.3 volts
2.5 amps, Fully filtered and smoothed and noise
suppressed. Ideal for car radio, etc. BRAND NEW
ONLY 15/~ (postage, ete,,2/6). ALSO 24 v.type 15/,

PYE 45 MC/S. STRIP,
TYPE 3583 UNITS

Size 15in, X 8in. X 2in. Complete with 45 Mc/a; Pye
8trip, 13 valves, 10 EF50, EB34 aud EAS0, volume
controls and hosts of Beslstors and Condensers.
Sound and vision can be incorporated on this chassis
with mipimum space. New condition. Modification
data supplied. Price £5. Carriage paid:

RECORD CHANGERS
COLLARO R(C3/531. Latest model 8-apeed. Brand
;xcw maker's carton, cream finish. £10/10/~, carr.
ree
Latest model 3-spced, by very tamous mlnnlnclurer,
plays mixed records. £10/10/-, carr, free

BIB WIRE STRIPPER AND CUTTER
Strips inaulation without °*‘nicking*’ wire.
Culs wire witbout leaving rough edges.
Splits extruded flex
A product of ** Multlcore ** 3/6 each, p.p. 9d.

G.E.C. RECORDING TAPE
600ft. Reels
I,?.Obft. Reels...

BUY NOW—
UNREPEATABLE BARGAIN,

Yo/-
. 1706

R.F, OSCILLATOR UNIT
‘6—I18 kv, includlngl rectifier winding.
5/e.

AMERICAN 12 v. DYNAMOTOR
Output 250 volts. 60 mA, Weight 5 1b. Suitable for
Car Radio or Electric Razors, 22/6.

M.C. = Moving Coil. M.I. = Moving Iron.
T.C. = Thermo-Coupled.
All Meters are Brand New and in original cartons.

R.F. UNITS
Type 24
20-30 Mcfs.
Switched Tuning.
With 3-SPé6l

15/~ eacH
BRAND NEW.
Type 25
40-50 Mc/s.
Switched Tuning.
With 3-SP6I.

19/6 EACH

BRAND NEW,

R.F. UNITS
Type 26
50-65 Mc/s.
Variable Tuning.

2—VRI136. |—VRI37

45/~ eacn

BRAND NEW.

T.V. PRE-AMPLIFIER FOR LONDON AND
BIRMINGHAM. Complete with 6AM6., Ready to
plug into your set, 27/8. P.P. 2/6.

VOLTMETERS

M.C. 2¢in. ll;lm]ehcuon %‘2’5‘8
15 v. (50 ¢.) M.L 2in, ual
20 v ¢ M.C., 2in. Square 78,
1 MO 2¢in, Flush 10/-
300 v. (50 ¢.) A.C. Projec'.lonssm. Dial 5g//.
4 o T/C 2in. quare £
200 mA AMP-METERS ,
1A M.C. 2}in. Projectlon 10/-
3 A T/C 2in. Square [
6 A. T/C 24in. Flush 76
15 A. M.I, (50 c/s) Projection 21/~
20 A. M.1.(50,c/s) 28in. Flush Mtg, 12/8-
30 A. M.C. 2in Square 16

MILLIA MMETERE

300 uA. M.C. 2in. Round 15/-
1 mA. M.C. 2in. 8quare 176
1 mA. M.C. 2}in. Flush 22/6
1mA. M.C. 24in. Desk Type 25/~
5 mA. M.C. 2in, Square 76
10 mA. M.C. 2}in. Flush 10/~
30 mA, M.C. 2in. Roond 716
30 mA. M.C. 2}in. Flush 10/-
50 mA, M.C. 2in, Bquare 716
150 mA. M.C. 2in. 8quare bl
200 mA. M.C. 24in. Flush 10/~
300 mA, M.C. 24in. Round 10/-
500 mA.  M.C. 24in.  Flush 12/6
G.E.C. 1mA, Meter  Rect. 11/6

No. 38 '“WALKIE TALKIE"” TRANS-
RECEIVER, complete with Throat Mike, phones,
Junction Box and Aecrial Rodsin canvas bag. Freq.
range 7.4 to 9 Mc/s. Range approx. 5 miles. All
units are as new and tested before despatch, £4/10/-.

‘426 * CONTROL UNIT
Containing 4-EF50, 2-SPél, 2-EA50, |-EB34,
2-single-gang .0005 tuning condensers. W/W,
volume/controls switches, condensers and
resistors, Size 12in. x 9in. x 5in, New
condition, 35/-, carr. 3/~

CRYSTAL MICROPHONE INSERTS

86 86

POST FREE POST FREE

Ideal for tape recording and amplifiers. No
matching transformer required.

CATHODE RAY TUBES

VCR139A, 2}in. C/R. Tube. Brand new
in original cartona (carr. free) o8
CR97. Guaranteed full TV pi ture
(Carr. 2f)iui.ennianannnas . £2 0

MU-METAL SCREENS for VORS7 or
517 L RO (55557 500 5500 Mhaa000 g

P 17

.
[
-
o
a O OO0 ©

| PHOTO CELLS CMG25. Brand new, 25/-.

WANTED
723A/B, 818, 931A and Crystals,
quantity.

Top prices. Any

PLEASE ADD POSTAGE. ARTICLES UP TO 10/-, /-

£, 1/6. €2, 2-
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For Quality Bargains Always
=Best Buy at Britain's

ANOTHER

OUTPUT METER

SUPER SNIP!

E.M.l.

Just arrived this month a very
useful output 'meter. The instru-
ment itself has a basic movement of
I mA and incorporates a full-wave
instrument rectifier, There are
two ranges 0-500 milliwatts and
0-5 watts and also a decibel scale.
The input impedance is 5,000 ohms.
These are all BRAND NEW AND
UNUSED in sealed Individual
Manufacturers cartons, complete
with instructions and are offered
at about a third of list price.
Only 35/- each plus /6 post.

E.M.l. OUTPUT METER

VALVE VOLTMETER NO. 2. This well known laboratory instrument
operates direct from A.C. mains 200/250 volts 50 cps. and is housed in a
grey metal case size |5in. x 7in. x 9in. high and incorporates a 3}in. moving
coil 200 microamp movement. There are 5 ranges : 0-1.5, 0-5, 0-1S, 0-50,
and 0-150 volts A.C. and D.C. measurements may be made up to 300 volts.
The input impedance and accuracy are of a very high order. A removable
probe is provided for measurements at high frequency. THESE INSTRU-
MENTS ARE BRAND NEW, COMPLETE WITH ALL VALVES IN ORIGINAL
TRANSIT CASES AND ARE TESTED PRIOR TO DESPATCH. PRICE £15
plus 7/6 carriage. For fuller details and illustration see previous issue.
Note: The ** x10 multiplier ' is still available and is supplied at no extra
charge.

GRAYSHAW RESISTANCE CAPACITY BRIDGES. We have
pleasure in announcing that we have been appointed London stockists
for these fine instruments. We can thoroughly recommend these as being
superlative value comparing well with far more expensive equipment.
BATTERY SUPERHET. This 4 valve receiver is contained in a neat
wooden case size 105in. x 74in. X 74in. with built in 5in. speaker. Frequency
coverage 1.4 to 4 Mcis (75 to 215 metres) very useful for trawler bands etc.
Supplied ready working with self-contained battery and all valves . . . just
connect aerial and earth and switch on. Price 79/6 plus 5/6 carriage.
COMMUNICATIONS RECEIVERS. We have a limited quantity of
Hallicrafeer receivers in stock incfuding the famous $X28 for callers only.
The weli-known RII55 receivers are still available including Model "* N **
and those requiring details for the full range of receivers and power packs
should send S.A.E. or send 1/3 for Circuit and full details.

TYPE 12 TRANSMITTER. Mains operated transmitter covering 1.2 to
17.5 Mcjs in four bands crystal or V.F.O. Size 24in. x 124In. x 17}in. weight
1341bs. Complete with all valves, ready for operation. In first class con-
dition and tested before despatch, with circuit and instructions ONLY
£16/16/- plus 14/- carr. We have a few other types of transmitters at bargain
prices for callers only,.

UNIVERSAL AVO METERS, MODEL 40. Once more we are able to
offer a further supply of these—very little used, thoroughly checked and
tested. First class multi-range test meter for ONLY £9/19/6.

METER BARGAINS (all brand new and boxed).
15 volt (50 cycle) Moving Iron 24in. flush pnl. metg., 10/-,
20 Volt Moving Coil, 2in. sq. panl. mtg., 7/6.
3,500 Volts Moving Coil, 3tin. projection, I5/=
150 Milli-Amp, 2in. sq. panel mtg., 7/6.
S Milli-Amp. Moving Coll 2in. sq. pnl. mtg., 7/6.
200 Milli-Amp. Moving Coil 24in. dia. flush pnl. meg., 10/6.
20 Amp. Moving Coil 2¢in, dia., 7/6.
1 Milli-Amp. 24in. barrel, flush pnl. mtg., 22/6.
| Milli-Amp. 2{in. barrel, desk type in sluping front case, 25/~
100 Micro-Amps. 24in. barrel, flush panel mtg. Scaled 0-1,500 in- 15
clear divisions. ONLY 42/6.
500 Milli-Amp, Thermo-couple 2in. square panel mtg., 5/-.
METER RECTIFIERS Salford Instrument, full wave bridge type. Brand
new | mA. ac [1/6,and 5 mA. at 8/6.

BLOCK CONDENSERS. Thasa are Nitrogol type with ceramic in-
sulating terminals.

8 mF. 2,000 volt working size 5in. x 3}1n. x 4%in. high at 12/6 each.

4 mF. 2,000 volt working size 33in. x 2}in. x 45in. high at 7/6 each.

4 mF. 1,250 volt working size 3}in.x 2{in. x 4kin. high at §/6 each.
TRANSFORMER BARGAINS. Brand new transformers, ex-manu-
facturer’s surplus, drop through. Primary 200250 volt, 50 ¢ps. Secondary
310-0-310 v. 70 mA., 6.3. 3 amps 4 v. 2 amps—can be used with 4 volt or
6.3 volt rectifier, Only 9/6 plus 1/6 post. A similar type transformer
325-0-325 100 mA. 6.3 4 amps ete. can be supplied to callers only at 14/6.
Filament transformers standard tapped primary-two types, Type A"
12 volts 13 amps. 6.3 volts 14 amps. Type " B '° 12 volts t{amps., 4 volts
14 amps. Either type 7/6 cach.

o) CUAMIES BRITAIS (Radi) Li

UPPER SAINT MARTIN’'S LANE
(R LONDON, W.C.2 TEM 0545
One minute from Leicester Square station (up Cranbourn Street).
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday.) Open all day Saturday.

WIRELESS WORLD
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1 KW TELEGRAPH TRANSMITTERS. Two HF 300’s out-
put. Operation 3.5 mc. to 16 me.

BC6I0 TRANSMITTERS with spcech amplifier, aerial tuning
unit, etc. Brand new.

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.

RCA TRANSMITTERS. Type ET-4332 modified by R.AF.-
for use on crystab or master oscillator. Complete with speech
amplifier.

MAGENTO 10 LINE U.C. TELEPHONE SWITCH-
BOARDS (complete).

SCR510’s, complete with Power Pack and telescopic aerial.
SCRS536 (BC611) in excellent condition,
A.R.88D’s, A.R. 88LF's, A.R.77’s, §27's, HRO, R.10% and others

METAL RECTIFIERS, Type 1B, D.C. output 10 amps at 22v-
input 220/250v., 50 c/s.
All above items in excellent working condition.
Working demonstration upon request.

SPARES A large selection available for SCR3%9 (BC610),
ET4336, SCR610, EE8 Telephones, and Tele-
printers type 7B,

TX VALVES 805, 807, 813, 861, 866A, 100TH, 250TH, and many
others.

Large stock of Tx eondensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken,

P.C.A. RADIO

New Address, Offices and Works :

BEAVOR LANE, HAMMERSMITH, LONDON, W.6

‘Telephone : RIV 8006

'PROOPS of KINGSTON

|

|

00PS BROS I™» »

s pR ;
== L RS

The only ** walk-around ”’ radio shop In Surrey

A large and cvaried stock of
Radio Valves, Components, Receivers,
Transmitters, Test Equipment, etc.,
always available

at compeltitive prices.
PAY US A VISIT!

PROOPS BROS. LTD.
39, Cambridge Road, Kingston-on-Thames,
Surrey Tel. : KINgston 4614 ‘
CLOSED—i1 O'CLOCK WEDNESDAY, OPEN—ALL DAY SATURDAY
Correspondence to : 117, Charlotte Street, London, W.I.
<< <>

P . o
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PERSONAL SHOPPERS ALWAYS WELCOMED : CONSULT BARTON'S FIRST

oo T2 4|79 WZ@?

LI

MONEY BACK GUARANTEE
PROMPT DESPATCH
GOODS OF QUALITY

LONDON W.1.

Telephones : LANGHAM [151/2

42 ' TOTTENHAM COURT ROAD,
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PERSONAL SHOPPERS ALWAYS WELCOMED

(Radio)

TELEVISION

TERMS OF BUSINESS : Cash with
order’(or C.0.D. Post Items only);
all orders for small items totalling
over £2 post free unless otherwise
stated.

MITED

RUILD YOUR OWN RADIO!

‘We can supply all the parts (Including valves, 5in. moving
cofl apeaker, cabinet, chagsis and everything down to the
last nut and bolt) to enable YOU to build a professional-
looking radio. The chassleis punched and drilled ready to
mount the components. There s a choice of any of three
attractive cabinets 12in. long, 5in. wide by 6in, high, as
foilows: eitherivory or brown bakelite, or wooden, finished
in walput. Complete and easy-to-follow point-to-point
and elrcult wiring diagrams supplied.

T.R.F. RECEIVER | MODEL 2 SUPERHET RECEIVER

Thisls a powerful midget 4-valve plus metal rectifier Super-
het Recelver with a valveline-up asfollows : K8, 8K7, 8Q7,
6V6. The dialls illuminated and coverage 1s for the 8hort
Wave bands between 16-30 metres, the Medium Wave.
bands between 190-540 metres, and the Long Wave bands

""? E

MODEL |
This s a 3-valve plus metal rectifier T.R.F. recelver with a
valve line-up as follows: 8K7 (HF), 6J7 (Det.) and 8V8

(Output). The dlal i llluminated and when assembled the
recelver presents a very attractive appearance. Coverage

is for the Medlum and Long Wave Bands. Operates on between 1,000-2,000 metres. Operates on 200/250 volts
200/250 volts A.C. Mains. Qs

Plus 2/6 Packing, Plus 2/6 Packing,

Carriage, Insuﬁ. £5 .10 . O | Carriage and Insur. £7 .19 . 6

T.R.,F. RECEIVER We can supply thls Recelver ready bullt at £6/15/8. plus 3/8 p.c.

ALL - COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR
NOTE : We Id tfully suggest to those interested in building thix receiver that they send for OO R Instruction Booklet
lnlandinq :n;n":l:uel;::p::r{lhm judge for THEMSELV ES how comprehennv_c this Bookleti s.
Instruction Booklet and priced Parts List available separately at 1/-. This money will be refunded if clrcult dlagram is

returned as NEW within 7 days.
MANUFACTURER’S SURPLUS
1

EXCEPTIONAL OFFER! ACTURER'S s
HIGH QUALITY AC-DC AMPLIFIERS UNUSED |
|

—a at fraction of the manufacturer’s cost!

These amplifiers are made to an amazingly high standard of
workmanship. . - N
Brief specification: Push-pull output (approximately 3 watts).
V;:vfe fineﬁzp: four latest type- minjature Mullard valves—

" 1 UCHA42, 1 UAF42 and 2 UL41 In push-pull. A special feature
of this unit is that a separate smooth H.T. supply is incorporated
t0 enable an R.F. tuner unit to be powered by the amplifier.
Overall dimensions 9in. X 4in. X 4in.

TWO MODELS AVAILABLE
For operation on 100-110 A.C.-D.C.

For operation on 200-250 A.C.-D.C.
Packing, carriage and insurance on eacli model, 3/6* .

This is a self-contained record player housed in a
superbly finished walnut veneered cabinet, solidly
constructed and fitted with a Collaro 3-speed Auto
Changer complete with dual purpose crystal plug-in
pick-up head. Suitable for playing stan ard and LP
records, either 7in., 10ln. or 12in.

Outside dimensions of the cabinet: 18in.x18in.X
13}in. .
The amplifier has an output of 4 watts and is especially
designeg for use with the above unit.

Brief speclfication : this is a 3-valve 3-stage amplifier
\vgg ap valve line-up as follows: 6SL7. 6V6, 5Z4
Negative feed back. Tome control. Voltage adjust-
ment pane! incorporated.

The loudspeaker is thel atest 8in. Elac closed field typ:
of 3 ohms impedance.

The unit is for operation on A.C. mains 200/250 volts

63/-
696

SUPPLIED COMPLETE WITH
CIRCUIT DIAGRAM.

BRAND |
NEW !

only.
Supplied complete
it oonke ey o §Q) - Q)

immediate use.
plus 17/6 packing, carriage and insurance.
THE UNITS CAN BE SUPPLIED SEPARATELY AS FOLLOWS .—

; |

4-watt Amplifier plus 3/6
e i : packing, carriage and ins. £5 .10.0

plus 15/- facking, carriage £16G . 0. 0

and insurance. 17’6

6in. Elac Sraker plus 1/6 packing,
carriage and insurance.
A LIMITED QUANTITY ONLY OF THESE UNITS IS AVAILABLE.
J ELECTROLYTIC CONDENSERS
BRAND NEW |

8 mfd. 500 volt. Aluminium Can. Height |
24in. X 1§in. dia. Price 1/2 each, 12/~ per doz.,
140/- per gross. |

Cabinet and Gram together

MAINS NOISE SUPPRESSOR KIT

Consisting of 2 specially designed chokes and 3 condensers.
Extremely effective, cuts out all mains nofse. Can be
assembled in existing recelver or separately as desired.
Complete with circuit dlagram, 4/3, plus 1/- P.C.

4 watt AMPLIFIER KIT

Thisls a 3-valve 3-stage A for use with G

Microphone or Radjo. Valve line-up is as follows: 8SLY.
8V6, 52Z4. Negative feed-back. Tome comtrol. Voltage
adjustment panel incorpornted. 4 watts output. For

operation on A.C, Mains 200/250 volts.
The complete Kit, which Inciudes every Item down to
the last nut and bolt, drilled and puached chassis, and
comprehensive point-to-point wiring clrcuit diagram, can
be supplied at £4/5/0.
ALL COMPONENTS SUPPLIEED ARE
GUARANTEED FOR ONE YEAR

PRICE
Plus 2/6 PACKING,
£4 . 5 . 0 CARRIAGE & INSUR.

The Qutput Transformer supplied ig for use witb a loud-
speaker of 3 obms jmpedance, and we would suggest that
the output of the completed amplifier justifies the use or
one of the lateat W.B, H.F. 8peakers which can be supplied
asfollows: 8in., 60/6 ; #in., 87/- ; 10im., 73/6. All plus
2/6 pkg., carr., ins.

Circult Diagram only, available separately at 1/-.

To those who require this Amplifier ready-bullt’ we can
supply it at £5/1/-, plus 3/8 pkg., carr.,ins.

RADIO CABINET

Superb highly polisbed walnut cabinet, strongly con-
Height, 174in.:

structed. Dimensions: Width, 17}in.

Depth, vio.

£3 o 15 . O Plus 716 Carr. & Ins.
5 VALVE SUPERHET CHASSIS

i

Fitted with valve holders, aerial, earth and gram. socket.

full vision 3 waveband dial and drive agsembt
tuning d . Chassir di
wide, 24in. deep.

B9/8  Plus 116 Pkg., Carr. & fns.

AS A SPECIAL OFFER WE CAN SUPPLY BOTH THE
ABOVE, IF PURCHASED TOGETHER, FOR

£5 . 5 = 0 Plus 7/6 Carr, & Ins.

'y, 2-gang
: 18}in. lang, Shin.
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Where loads,.such as toxic chemicals or explosives, calf
for precision handling, or where the point of lift is
masked from the operator, radio-controlled equipment
is frequently used. Above fs a varionic grid controlled
rectifier cubicle and electric supply to the motors, driv-
fng conveyors at Messrs. Tate and Lyle's new bulk
sugar handling plant, Plaistow Wharf Refinery.

Jung, 1954

MECHANICAL AIDS TO PRODUCTIVITY

FOR EVERY INDUSTRY

large-scale or small

Production executives find MECHANICAL HANDLING an
invaluable source of ‘information on the use of mechanical

‘systems.  Articles and illustrations show in detail how indus-

trial plants, and comparatively small industries, have used vari-
ous applications of the latest mechanical handling methods to
step up production and reduce human fatigue.

MECHANICAL HANDLING is the only British journal
devoted entirely to the subject of mechanical aids to product-
ivity. It caters for every type of industry, describing methods
which may well be applied to your business, resulting in an in-
crease of output—without adding to working costs.

Read MECHANICAL HANDLING every month and be
fully informed. Post this coupon to obtain the current issue.

MM NN eE0ee0 880000000 00T SNNE00 e TR N 000u00S000SSORE0EE0R0RRAERSuSS
B W.W.5.

=5 W.
HECHANICAL BMAUDEING

DORSET HOUSE °© STAMFORD STREET @ LONDON 5.E.t
Please enter my name as a subscriber for the next 12 issues.
1 enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00.)
Remittances from overseas should be made by money order or bank draft in
sterling on London out of a registered account.

Still Available—
R. C. A. TRANSMITTERS
ET. 4336 and ET. 4332.

Complete with Speech Amplifiers
i MI 11220. Wilcox Gay V.F.O.
and Crystal Multiplifier and all
tubes.

Normal frequency coverage of
the ET.4336 is 2-20 Mc/s. A
special modified version covering
900 Kcfs—2,000 Kcfs is available.

Hallicrafter BC.610 complete with Speech Amplifier,
BC.614E, Aerial Tuning Unit BC.939A, all Tuning
Units, Tubes and Coils.

Large stocks of spares available for RCA, BC.610
Transmitters.

Receivers available. RCA AR88 LF and ARS8 D,
Hallicrafter $X.28, National H.R.O.

McELROY-ADAMS MFG. GROUP LTD.

Sole concessionaires U.K.
for Hallicrafter Communication Equipment

46, GREYHOUND ROAD, LONDON, W.6
Cables : Hallicraft, London Phone : Fulham 1138/9

HAVE YOU A TYPE 18, 2| OR 22 TRANS./RECEIVER?
if so buy these brand-new and boxed ARPI2 Valves at 4 for £I, or
5/6 each—while they last.

TYPE 6C OSCILLOSCOPE UNIT with VCR I38/ECR35 3}
inch tube. Valves—2-EF50, 2-EB34. Conversion circuit to standard
'scope supplied. Price 58/6.

LABORATORY TEST EQUIPMENT. For aligning and checking
Trans./Receivers covering 150 to 234 Mcfs. comprising :

Type BC906. Frequency Dip Grid Meter. 145-235 Mc/s.

Type 1-196-B. Signal Generator. 150-234 Mc/s.

Type BCI066-R. Radio Receiver. [50-234 Mc/s. Price £12 the
set. Carriage extra. Just right for aligning and checking the new
T.V. and F.M. bands. Also checks Aerial Resonance.

VALVES. Lists supplied.

CYLDON 5 CHANNEL PRE-TUNER. Gives 26 D.B. gain.
Fit one of these to your T.V. for better pictures. |.F. Output 9.5-14
Mc/s, 15.5-22 Mcfs. With vaives. EF80, ECC8I, 52/6. Less valves, 15/-.
NEW 0-100 MICRO-AMP. METERS. 44 inch. Round flush
mounting. Made by Ernest Turners. £3/12/6.

MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350
of 250-0-250 volt BOmA., and 4 and 6.3 v. 4 a. and 4 and 5 v. 2 a.
Price 21/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12,
15, 18, 20, 24, 30 volts, 2 amp,, 21/6. Output 17-11-5 volts 5 amp.,
‘ 22/6. OQutput 17-11-5 volts 14 amp., 16/6. 6.3 v. 2 &, 8f-. All with

one year's guarantee.

D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We can

supply any type of voltage and contacts at varying prices.

NEW SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amps., 14/6 ;

| 4 amp., 22/6; 6 amp., 30/-; | amp., 8/6; 12 v, 100 mA,, 3/-; 24 v.

2 amp., 30/-; H.W., 250 v. 100 mA., 9/-; 250 v. 275 mA., 17/é.

GERMANIUM CRYSTAL DIODES, 3/9.

M/C MICROPHONES with matched Trans., 15/6.

FL5 FILTER UNITS, 8/6. Same as FL8 but less switch,

TRII9¢ TRANSMITTER SECTION. New and complete but

less valves. 4.6-6.8 Mc/s. Easily converted, 15/-. With valves, £2,

L.R. ARMY HEADPHONES, 8/6.

| TIME DELAY RELAYS. We specialise in units giving varying
time constants. Please send us your requirements or problems.

FISHING ROD AERIALS. Set 3—I2ft,, 7/6.

RUBBER MOUNTING BASES, 3/6.

PO. VEEDER COUNTERS 0-9999, 24/50 volts D.C., I5/6.

All Carriage pald in the U.K. from Dept. W.W,,
The RADIO & ELECTRICAL MART

2538 PORTOBELLO ROAD, LONDON, W.lI.
Phone : PARK 6026
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CLYNE RADIO LTD.
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THE R.C. ¢ RAMBLER " ALL-DRY
PORTABLE

A postcard will bring fully deserip.
tive {llustrated leafiet, Including
itemised price iist, on our latest
winner! Upto the time of going to
press, all details had not been
finalised, but are mow ready! Fuill
constr al data for the a bl

of a pi 1 4-valve het
‘“all-dry*’ Medium and Long Wave
Portable, Housed In an attractive
cream and grey attache case-type
cabinet, measuring 9in. x 7in. X 5§in.
deep, and built around a 5in. P.M.
speaker, This set really has every-
thing. Built-in frame aerial in the
lid, high quality, extremely sensitive
—professional In appearance.
assembly details, with practical and
th 1di can be lied
at 1/8 post free, All required com-
ponents, including cabinet, are avail-
able from stock. Send a postcard
immediately, and build your receiver
in time for your holiday 11

e B Y

gl B o
EX-W.D. CATHODE RAY TUBES, Guar-
anteed full pleture, VCR97 at 40/-, VCR517C
at 35/-. Also VCRI39A—ideal for oscillo-
scope, 281n. screen, at 35/-. We also have
VCR97 with slight cut-off, very suitable
for oscilloscope, testing purposes, etc., at
16/6 only. Alithesetubes are brand new in
original packing, and tested before despatch.
Please add 2/6 packing and earriage for any
of the above tubes,
R.F. UNITS., All new condition and com-
plete. Caseslze 94in. X 74in. X 5in.
Type 24. 20-30 Mc/s., 15/~. Switched Tun-
ing. Type 25—40-50 Mc/s., 19/6. Switched
Tuning. RF26 at 45/-. We also have some
RF26, not new, but in perfect condition, at
35/-. Type 27—64-85 Mc/s., 46/-. Variable
Tuning.
We have a limited supply of RF27 new
condition and complete, but tuning dial
damaged.  Price 30/- each only.
these units Post Freell

LATEST PLESSEY 3-SPEED AUTO-
CHANGER. We have just purchased a
very limited quantity only of these
small A.0. Mixer changers. Require
only 5in. above and 2}in. below motor
board, Complete with turnover
crystal head, £9/19/6 only, tax paid.

e

ANOTHER BARGAIN IN RECORD
CHANGERS., The very latest type 3-speed
mixer changer (as illustrated) in cream or
brown, with turnover crystal head, Motor
board meaguresonly 124in. x 10}in. Requires
only 3}in, above board, and 3iin. below.
Absolutely brand new in sealed cartons at
£10/10/- each, tax paid, plus 5/« packing
and carriage.
COIL . PACKS. MANUFACTURERS'
SURPLUS. Few only, iron-cored, 7 wave-
band (2 medtum, 5 short waves), comprising
14 coils,trimmers, wave-change switch, ete..
etc., complete with copy of manufacturers®
original circuit, 50/- only, tax paid. Com-
pletely assembled. L
DECCA LIGERTWEIGHT PICK-UP. Com-
plete withstandard crystalinsert, 32/@ only |
Bpare inserts for either Standard or L.P, at

21/-,

SINGLE PLAYING UNIT, by very famous
manufacturer, cream, 3-speed, complete with
Decca X.M.8. plug-in C. and D. heads for
L.P. and Standard. £9/9/6 only!

G.E.C. RECORDING TAPE. 1,2001t., on
metal spool, at bargain price of 17/8 per
spool.

18, TOTTENHAM COURT ROAD, LONDON, W.1

W BB

MUSeum 5929/0095.

All goods specially selected for qualily and value. Prompt service—Mones-back guarantee—It willpay yon
to visit our new rebuilt shop premises. Situated 50 yds. only from Tottenham Court Road Tube! (Genuine.)

i THE R.C. GRAM REPLACEMENT CHASSIS KIT

To meet the very great demand for this type of recelver, we have produced this unit.
For Long, Medium and 8hort Waves. Valvellne-up: 6K8 Frequency changer, 6K7,
LF. Amplifier, 6Q7, 1st Audio, Detector and A.V.C., 6V6 Output, 6X5 Full-wave rectifier,
= For A.C. mains 200/250 volts. 4 watts
output. Excellent quality, High sensitlvity,
Provision for gram. Attract{ve illuminated

black, red, green and gold dial, for horizontal

tuning. Four controls are: Tuning,

L/M/8/Gram, Vollon/ofi, Tone (variable)

Chassie size: 13}in.x5}in, x2jin. Dial

size: 10in.x 4}in. Assembly is simplified

by the use of a 3 waveband coil pack, and
pre-aligned 465 Kcs. LF. transformers—
high-grade drop-through half-shrouded Mains

Transformer, with voltage adjuster panel.
This chassis can easily be assembled in one
evening. Illustrated pamphlet with fuil
asgembly instructions, practical and .theoretical wiring
diagrams and itemised price list, 1/6 post free.
The main items for this receiver can be supplied separately, as under,
Drliled chassis, compjete with valve-holders, A/E panel, P/U panel,tuning condenser and
ready-assembled diai and drive at 39/8. 3 waveband coil pack with gram position,
39/6 tax paid. Pair of 465 Kes. I.LF. Transformers, 9/@ pair. Half shrouded drop:
through Mains Transformer, 22/8. The total cost of ALL items purchased separately
s nearty £10, but we shall be pleased to suppiy ali the required components right down
tothelastnutand bolt,at a specialinclusive price of £8/8/-, plue 2/6 packing and postage.
A set of four small brown or cream engraved knobs to suit are available at 1/2 each knob.
This chassfs is a professional Job in every respect, and can be seen and heard at our

premises. This chassiscan also be supplied, ready assembied,in very limited quantities.
at £9/19/8, plus 5/- carriage and packing.
METERS

F.5.D, Size Fitting Price
50 microamp  D.C. 2In, M. R.P, 50/~
250 microamp D.C. 2¢in. M. F.R. . 40/~
500 D.C. 2in. M R.P, . 13/8
500 D.C. 2in. M.C. F.R. . 18/6
1 mA, D.C. 2in. M.C. F.8q. ... 17/6
1maA, M.C. F. 8q. (scale calib. 1.5 kV.) . 15/-
1mA. M.C. BRY LN 22/8
1 mA. M.C. Desk Type 2716
5 mA, M.O. F.8q. .. 16
10 mA, M.C. R.P, . /-
10 mA. MO, F.R. . 10/~
16 mA. M.O. F.R. /6
20 mA, M.0. F.R. . 16
50 mA. M.C. F. 8q. /6
150 mA. M.C. F. 8q. /6
200 mA. M.C. R.P. . 10/-
500 mA. M.C. R.P. . 16
500 mA. M.C. F.R. . /8
0.5 amp. Thermo F, 8q. /8
1 amp. Thermo R.P. . 10/-
3 amp. Thermo F. 8q. -
5 amp, M.C. F. 8q /6
6 amp. Thermo F.R. . 18
20 amp. — R.P, (w 10/6
50-0-50 amp. M.C. F. Bq. 18
10 volt™ M.C. R.P, . /6
15 volt M.C. F.R, /-
15-0-15 volt M.C. F.R. 17/8
150 voit M.C. F.R. . =
300 vol M.C. 135 C1T  oag o o 3/6
R.P. = Round projection. Thermo = Thermo-couple.
F. 8q.w Flush 8quare. M.O. = Moving Coli.
F.R. = Flush Round. AL = Moving lon,

THE ¢ SUPERIOR» FOUR
KIT. Our new four-valve
receiver. A.0. mains.
200/250 v. M. and Long
Waves. As with our very
suceessful ** Economy Four'*
all required compopents are
supplied. Valves line-up:
2 68G7, 6X5GT and 6V6GT.
Chasslis ready drilied. Cabi-
net aize: 104in. high
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 Instruetion booklet
with practical and theoretical
diagrams is provided. Book-
let available at 1/6, post
free. Our price for complete
kit, £6/9/61i! Please
add 2/6 packing and carriage.
It preferred, we can supply
Cabinet Assembly only, com-
prising Cabinet and back,
drilled chassis and bracket,
wavechange 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 jabl
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TAPE RECORDER CABINETS, We can
offer & well-constructed cabinet handsomely
finished tn grey or brown rexine, made
specificaily to take Truvox or Wearite Tape
Decks. Measures 22in. X I4in. X 9¢in. deep.
Completely portable, shows attractive
speaker grille at end, and made to take up
to 8ln. Bpeaker. We guarantee satlsfaction
and wlill be pieased to refund cash if dia-
satisfied. Ampleroom for suitable amplifier,
Price '79/8, plus 2/6 packing and carriage.
N.B.—~We can supply from stock the latest
Truvox and Wearite Tape Decks at 22
guineas and £35 respectively. Reduc-
tion of 20/- on cablnet if purchased at the
same time as either of these tape decks!!
JUST ARRIVED | Tape recorder cabinet as
above but adapted to take the Elpico
AC/54 Mk. IT amplifier, This ampiifier is
available from stock at 1@ gns. complete,
and bas been approved by Truvox Engineer-
lng Ltd. for use with their Tape Deck.
Price 70/6, plus 2/8 packing and carriage.
INTRODUCING L.T. RECTIFIERS TYPE
R. A pewly manufactared range, fully
guaranteed for 12 months,
Gorl2v.1a. F.W. bridge type
Gorl2v, 2a. F.W, bridge type
Sorl2v. 3a. F.W. bridge type
Gorl2v 4a. F.W. bridgetype ..
Gorl2v.6a. F.W, bridge typs ....
8orl2v, 10 a. F.W. bridgetype .. 37/6
CHARGER TRANSFORMER. High grade
wax dipped, 220/240 v. input, 6/12 v. 2 a..
at 11/9 only. Also 6/12 v. 4 a., at 17/8:
6/12 v. 8 a., at 25/-,
THE “ECONOMY FOUR"™ TRF. KIT.
A three-valve
plus metal
rectifier
Tecelver.
A.C. mains
200/250 v,
Medium and
Long waves,
We can sup-
ply all re-
quired
components
right down to the last nut and bolt. Valve
line-up: 6K7, 6J7 and 6V68. Chassis ready
drilled—Cabinet size 12in. long by 6in,
high by 5in. deep—Cholee of ivory or brown
Bakelite, or wooden, walnut finish cabinet.
Complete instruction booklet with practical
and t ical di Each
braud new and tested prior to packing.
Qur price £5/10/- complete—Remember
this set §s belng demonstrated at our shop
premises | We proudly claim that our fully
illustrated instruction booklet s the most
comprehensive available for this type of
receiver—Booklet available at 1/@ post
free—this is allowed if kit {s purchased later
—Please, 2/6 packing and carriage for com-
plete kit.
24 VOLT ROTARY CONVERTER. Input
24 v. D.C. Output 200/250 v, A.C. 100
watts. Complete in black ateel box 184in, %
114in. X 84in. Weight approx, 30 ibs.
Completely smoothed, incorporates S8odium
Lamp transformer. Brand new. 92/6.
LIGHTWEIGHT CRYSTAL HEADPHONES,
Brand new, by Rothermel. List price 70/-.
Our price 25/-11 Limited supply.
HEADPHONES, Brand new, ex-Govt., by
8. G. Brown, LR. Low resistance,
716 per pair. Type CHR high resistance,
12/6 per pair. We can also supply very
special brand new American ex-Govt. light-
weight high resistance phones by Trimm
at 15/« per pair.
TESTMETER—EX-ARMY, Direct readings
156 v.and 3 v. D.C. 6 mA. and 60 mA. D.C.
current, 500 ohm and 5,000 ohm resistance
ranges. Complete in bakelite case with web
carrying strap. 19/8, plus 1/6 p. & p.
VIBRATOR PACK. Brand new, by Mallory.
12 volt input, 150 v. 40 mA. output. Com-
plete with synchronous vibrator, 27/6.
T1154 TRANSMITTER UNIT. Medium/high
powered for C.W.-M.C.W. R/T. 3 ranges,
10-5.5 Mefs., 5-3.3 Mefa., 500-200 Kjes.
Absolutely complete; 4 vglves. 2 meters,
dreds of rTesist

ete., in
wooden transit case. Price 39/6, plus 7/8
carriage and packing.

EX-ARMY 38 SET ** WALKIE-TALKIE *
TRANSMITTER/RECEIVER. Absolutely
estation, box, head
sectional aerlal, throat mike, complete in
canvas bag. Range approx. 5 mlles. Fre--
quency 7.4-9 Mc/s. New condition. All
units have been overhauled and guaranteed

serviceable. £4/10/- each, complete.
TELESCOPIC AERIAL MAST. Ex-R.A.F.
dinghy transmitter mast. Totallength when
tended, 17ft. Coll into two
each approx. 24in. Complete with dies and
lashings, lightwelght duralumin econstruc-
tion,diameteratthickestpoint,1}in. approx.
tapering to §in. New condition. 32/6.
plus 2{- post and packing.
METER SPECIAL! We have a limited
quantity of aircraft electrical thermometers.
Brand new, by Weston. 2in. moving coil
meter, flush square fitting. These meters
have a luminous scale gradoated 40-140
degrees centigrade, but the fuilscale deflec-
tion is approximately 150 microamps!
Price 12/8 each only, plus 1/- P, & P.
VALVES. ' We have a very comprehensive
atock of special purpose surplus valves at
competitive prices. A stamp will bring
Vaive Price List. B

® Please add postage under £1.

C.0.D. or Cash with order.
Sorry but we close at 1.0 p.m. on Saturday.

C.0.D. charge extra—Open 9 a.m.—6 p.m., Monday to Friday.

A .
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RADIO TRADERS LTB.

23 WARDOUR ST., LONDON, W.I.
Phone No. GERrard 3977/8 Grams : °‘ Radiotrade *’

PAPER DIELECTRIC CAPACITORS IN MOULDED TUBES,
.01, 02 .03, .05, 2,500 v, D.C. .. .
OOI 02 5,000 v. D.C. .

I OOO v. me:al one hole ﬁxmg

CONDENSERS

2 Mfd. 150 v. Tubular Paper (aluminium tubes), 1/6 each ...
8 Mfd. 450 v. Electrolytic, 1/9 each
16 Mfd., 350 v., Electrolytic, 2/= each
24 Mfd., 350 v., Electrolytic, 2 3 each
32 Mfd. 450 v. Electro|ytic. 2/6 each
8 x 16 Mfd., 350 v., 1/6 each
16 x 8 Mfd. Metal Cans Electroly!
32 Mfd. Metal Cans Electrolytic, 350 v.,

(Coventry Street end)

I/'& each

32 x 8 Mfd. Metal Cans Electrolytic, 275 v., 1/9 each . 18/=
64 Mfd. Metal Can Electrolytic, 350 v., 2/6 cach . 24/-
Condenser clips for above 3/-

100 Mfd. 50 v, Metal Cans, |/- each, 25 Mfd. 50 v. Tubular Cardboard 10/6
50 Mfd. 12 v., If= each 1

12 Mfd. 50 v. Tubular Paper (aluminium tubes), I/~ each
100 Mfd, é v. Tubular Paper (aluminium tubes), /- each .. .
.00005 Tubular Minjature, 4/- per doz. .02, 500 v,, 4/- per doz., OOI 350 v..
4/- per doz, .05, 350 v., 4/- per doz. .005, 200 v., 4/- per doz,

MIDGET MICA CONDENSERS: .000!, .0002, .0003, .0004, .0005 4/—
200 Assorted Moulded Micas, Popular Values B £2 0
200 Assorted Silver Micas. Popular Values £2 l0 0
200 Assorted Carbon Resistors: §, § and | watt, Goo: ctlon £1 10 0
CARBON RESISTORS: § watt 2/6; { watt 3/-; 1 wa:: 4/-5 2 watt 6/-;

5 watt 9/- per doz,

HIGH STABILITY RESISTORS: ]
Tolerance: 19 2% 5% ALL CINCH

+ watt Ij= 9d. 6d. each COMPONENTS IN STOCK,
% watt 113 /= 9d. each |
| watt 19 13 I/- each | PYE PLUGS AND )
8-40 MEG 2 watt ............ 2/6 each| SOCKETS ......... 1/6 pair
W/W AND VITREOUS RESISTORS. 5 watt, 1/6;

10 watt, 2/6 ; IS5 watt, 3/-; 20/30 watt, 3/6 each.
WiwW V/CONTROLS COLVERN and B-NSF. 5K PRESET

and other values, 2-3 watt, 2/- each. 10K Isolated Spindle ... 2/= ,,

500 ohms, 1K, 20K, 25K, 50K, with spindle,......c.ccooccviiinians 3/ .
V/CONTROLS WlTH SWlTCH: most values, B-NSF
V/CONTROLS: Lless Switch, Preset and Spindle. MOST

VNUYIES oo prosacaraasesmoneora rrenadiiooo SRS, oo oonne e ..
TWIN MIDGET GANGS, .0005, with trimmers, PERSPEX

COVER

4-WAY PUSH BUTTON UNITS, 1/6 each .

PUSH BUTTON KNOBS

TAG STRIPS: 3-way, 2/- doz; 4-way 2/§ doz.; 5-way, 3/- doz.; 5
7-way 4/- doz,; 28-way 10/- doz.

ASSORTED PILOT LAMP HOLDERS .. 4/~
FUSES |}in. Most values from 750 mA. to | 2/- ,,
POINTER KNOBS. Small black, with line, {in. ho e 7/6 ..
STANDARD ROUND KNOBS: Small. J.-In hole,

Large, Lin. hole, 7/6; with spring clip, fin. ho! 4/6 ,
CLIX WANDER PLUGS Type MP2. Red, black blue .. 2/-
PHILIPS TRIMMER TOOLS I/-each .........oooiin, 9/- .
BELLING & LEE. P/M FUSE HOLDERS Type L356 .. 2/6 each
WEARITE COILS: Types PA4, PO4, PAS, POS, 1/3 each 12/= doz.

VALVE HOLDERS: Moulded, B9A, 7/6; BTG, 6/-; EF50,
6/-; ENGLISH OCTAL, 3/- per doz. SCREEN CANS
for B9A, BTG, §/- doz.; PAXOLIN—-B7G MAZDA 4-pin UX  3/= ,,

BELLING & LEE. PLUGS AND SOCKETS. Ex-Govt.

BRAND NEW 5-pin, Chassis and Cable, 7-pin  ........cc........ 1/6 pair
BULGIN. P73, Plug and Socket, 2/9 each; P74, Plug and

Socket, 2/6; P200, Plug and Socket, 2/-; Rotary Switches,

$.255, 2/-; Dolly Switches, $.267, 2/-; Dolly Switches, 5.259,

1/6; Standard Switches, Ex-Govt., On-off ....... 1/6 each
POST OFFICE LAMP JACKS, No. 10, I/- each 9/= doz.
Lamp Covers for same .................. - -
L.F, CHOKES, 300 w., 60 m.A CH5 .......coocovnnerrmuniniienene 4/6 each

OUTPUT TRANSFORMERS. Multi Ratio,

OF POWEE .ottt ecciieeeee e v eaeieassersennseensnnes 4/- ,,
VALVE SCREEN CANS for Standard Valves, 1/- each 10/6 doz
DRUM DRIVES, 430n. ...coviiieniiiiiiiiniiiniacaneanes .. lj=each
WESTECTORS. WX6, WXI2, WI, W(2, W4, I/- each ...... 9/= doz.

ARCOLECTRIC (Whitney Lamps), Red, green, clear, |/6 each 15/= ,,
SIGNAL LAMP HOLDERS P/M complete with adlustlnx

famp holders, 1/ each .
AIR SPACE TRIMMERS vp L

10PF, I5PF, 20PF, 25PF, SOPF 75PF, 15/-; IOOPF Preset, I/6 each 15/
]ONES PLUG AND SOCKETS 4-pin, 2/6; 6-pin, 3/-

8-pin, 3/6; 10-pin, 4/-; 12-pin ...................
NUTS. 8BA, 3-; 6BA, 2/6 ; 4BA, 3/- ; -
SOLDER TAGS, |/6 gross. SHAKEPROOF WASHERS 2/-
WASHERS, 2, 4 and 6BA
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/-; 2BA... 2/3
PAXOLIN SHEET, 36in. x 4}in. x t5in. ..ocooviiiiiiniiiiiennn
CASH WITH ORDER OR €.0.D. ALL ORDERS DEPT. W.1

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

REDUCED PRICES FOR GROSS LOTS
Trade Counter open 9.30 to 5.30 Mondays to Fridays.
Callers Welcomed.
WHOLESALE, MANUFACTURERS' AND EXPORT
ENQUIRIES INVITED.

A & 2 2 a a a2 a2 o o o o o o o @
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VALUE FOR MONEY OFFERS

AIR MINISTRY COMMU-
NICATION RECEIVER

Frequency ranges—I18.5-7.5 Mc/s,
7.5-3 Mcfs, 1,500-600 ke/s, 500-200
kefs, 200-75 kefs. Complete with
~9 valves and Magic Eye,.
Guaranteed absolutely perfect.
Price £7/19/6, plus 10/-for packing
and carriage.

1155 POWER PACK AND QUTPUT STAGE complete with U50 and
KTé1 Valves (not surplus), Black crackle case 12 x 8 x Sin., built-in S5in. pm
Speaker and phone |ack 200-250 v, A.C. All connections termmate in Jones
plug which enables instant operation of receiver without any modifi-
c'atuons whatever Matches in appearance with receiver. Made to

Wireless World *' specifications, Built entirely from top grade new
components, £€7/10{= plus 3/6 carriage.

G.E.C. VHF RECEIVERS complete with
10 valves. Ex-Govt. Used but guaranteed
excellent condition, Valves ZA2’s, 954's or
EF50's in HF and Ist Det. stages. Det 19 in
local oscillator, KTW63's in three IF stages,
D63 Det. and AVC, LF Hé63, Output KT63,
Noise suppressor D63 Power requirements
6v. 3a,270 v, 80 mA ., as used by various
British Police forces. 78.5-82 Mc/s. Oscillator
Crystal controlled (No crystal included). Grey
enamel steel case with lid 10 x 8 x 7in,
Weight 22Ibs. Note the amazingly low
price, 29/6 plus 5/- carr,

PROMPT DELIVERY AND SATISFACTION GUARANTEED

H.P. RADIO SERVICES LTD.
Britain's Leading Radio Mail Order House,
55 COUNTY ROAD, WALTON, LIVERPOOL, 4
Tel. : Aintree 445 Established 1935

SPECIAL OFFER—'"AVO " MINORS,

Reconditioned and in perfect order, £5/15/-.

¢« AVO ” MINORS, D.C. “E' Type, also reconditioned and

perfect order £3/5/-.

ADVANCE SIGNAL GENERATOR. Type E.l. £21.

FURZEHILL OSCILLOSCOPE, Type H.L. £28.

MEGGER SAFETY OHMMETERS. Perfect. £4/10/-.

H.R.O. SENIOR RECEIVERS. With A.C. P.P., 5 coils, £33/10/-

D.S.T. 100 RECEIVERS, as new. Coverageis7 bands from 30 Mc/s.

to 50 Ke/s., £26/10/- each.

HAMMERLUND BC779B. Mint condition, rack mtg.,, £39

HALLICRAFTERS S$X28, S27, S4l, S38, etc. Perfect cond.

AR88LF, AR88SD, CRI00, from stock R1155 RECEIVERS, new.

AC/DC MOTORS, suutable for sewing machines, 47/6 each,

A.C./D.C. 12 v.-1§ v. MOTORS, long spindle for models, 15/- each.

20 WATT P.A. RACK MOUNTING AMPLIFIERS, compiete

with power pack 200/250 v. A.C., less valves, £6/10/-. Valves—

2 type PX25, | MH4 and | MU 14, £2/|S/- per set.

NEW M/C MICROPHONES, hand type, with 12 yds. heavy

duty screened cable, £3/15/- each,

B.C.221 FREQUENCY METER, from stock.

American equipment available.

TEST EQUIPMENT. We hold a comprehensive stock. Multi-

range meters at 1,000 and 20,000 o.p.v., valve testers. signal genes.

UNISELECTORS. 4-bank, double wiper, 24/- each

10,000Q2 POTENTIOMETERS large size, by Colvern, enclosed

8/6 each, 100k, |5w, 9/6 each,

MAINS TRANSFORMER 350-0-350 v. Ellison at (20 mA.,

6.3v. Ska ,C.T.5v.3a, 37/6. Full range ofalltypes of Ellison products

in stoc

EVERSHED BRIDGE MEGGERS, 250 v. Special price, £17/10/-

each. 1,000 v. Meggers in stock.

COSSOR DOUBLE BEAM OSCILLOSCOPE, perfect, £33. |

EDDYSTONE 640 RECEIVER. Perfect, at £22.

6 VOLT (3at2 v.) BOXED ACCUMULATORS 18/-.

.1 4F350 v. METAL CASED TUBULARS, USA, at 4/6 doz

(minimum 2 doz.).

H.R.O. COILS. .46-.96 Mc/s,, etc., at £2/5/- per coil.

LARGE STOCKS OF MOTORS. A,C./D.C. and A.C., l/l6,

1112, &, % h.p.

Your post enquires welcomed, S.A.E, for reply, please, Orders,

C.W.0. or Pro-forma Invoice, no C.O.D. Prices quoted do not
include carriage and packing.

All types of equipment purchased. Top prices paid.

SERVICE RADIO SPARES
4, LISLE STREET, LONDON, W.C.2
Telephone :* GERrord 1734,

Universal AC/DC.

Many items of
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P.92/-,
300-0-300 100 mA., 6 volt 3 amp.,
5 volt 2 amp., 22/8.

Drop thro’ 350-0-350 v, 70 mA., 6 v.
2.5 amp., 5 v. 2 amp., 14/6.

Drop thro’ 250-0-250 v. 80 mA., 6 v.
3 amp,, 5 v. 2 amp., 14/6.

280-0-280, drop thromgh, 80 mA.,
6 v. 3 amp., 5 v. 2 amp., 14/6.

250-0-250 80 mA., 6 v, 4 amp., 14/-.
Pri. 230 v, Bec. 200-0-200 35 maA.,
6 v, 1amp., 8/8.

Drop thro®> 280-0-280, 200 mA., 6 v.
3 amps., 5 v. 3 amps., 27/6.

Drop thro’ 270-0-270 80 mA., 6 v.
3 amp., 4 v. 1.5 amp., 13/8.

Drop thro® 270-0-270 60 mA., 8 v.
3 amp., 11/8.

Auto Trans. Input 200/250. H.T.
350 v. 350 mA. 8eparate L.T. 6.3 v.
7 4., 6.3 v. 1} amp., 5 v. 3 amp., 25/-.
P & P. 3/-.

Heater Transtormer. Prl. 230-250 v
6 v. 1} amp., 6f- ; 2 v. 2} amps., 5/-.

9in, T.V. Cabinet, front in contrasting
walnut veneers ,size 16}in. long, 11§in.
high, by 12}in. wide. Complete with
two pieces expanded aluminium in gold,
12x9In. and 5in. speaker baffle, 15/-,
post paid.

P.M. SPEAKERS (closed field):
with

less
trans. trana.
— 15/8
== 13/8
- 18/6 12/8
16/6 12/8
18/8 15/-
10in. . — 19/8

Truvox BX11, 1
coil, 45/-. P. &

8jin. M.E. Speaker, 1,000 ohm field,

2in, P.M. 3 ohm speech
P. 3/6.

R. & A. T.V. Energised 6}in. Speaker,
field coll 175 ohms. Requires a minl-
mum 150 mA. to energise, maximam
current, 250 mA., 8/. P. & P. 2/6.

Extension Speaker Cabinet, In contrast.
ing walnut veneer, size 15X 10}in.
Wil take 6} or 8in. speaker, 17/6.

Completely built All-dry Mains Unit
by famous manufacturer, 200/250 v.
Metalcasesize 8 x 5 x 3in.,incorporating
Westinghouse metal rectifiers, 3 500
mid., 16 x24 mifd., mains trans., 3
smoothing chokes, output 90 v. 10 mA.
1.4 v., 0.25 amp., 39/8. P. & P. 2/8"

Volume Controls. Long spindle less
switch, 50K, 500K, 1 meg., 2/6 each.
P. & P. 3d. each.

Volume Controls. Long spindle and
switch, §, §, 1 and 2 meg., 4/~ each ;
10K and 50K,'3/6 each, }and 1 meg.,
long spindle double pole switch, minia-
ture, 5/-. P. & P. 8d. each.

Trimmers, 5-40 pf., 5d. ; 10-110, 10-260,
10-430 pf., 10d.

Twin-gaug .0005 Tuning Condenser,
5/-. With trimmers, 7/6.

Line Cord, 2-way 0.3 amp., 60 ohms,
per foot, 1/3 per yard.

Twin-Gaug .0005 with feet, size
34 x3x1gin., 6/6.

3-gang .0005, with fectslze 43 x 3x 1}in.,
6.

T.V. Coils, moulded former, iron-cored,
wound for re-winding purposes only.
All-can 1 x1}In., 1/- each, 21ron-cores
ail-can 2§ x §in., 1/8 each.

Used Metal Rectifler. 230 v., 150 mA.,
6/6.

Metal Rectifier. 250 v.,230 mA., 12/6.
Metal Rectifier. 230 v., 45 mA.. 6/-.
PERSONAL SHOPPERS ONLY, 9in.
Enlarger 17/6 ; 12in. 27/6.
Germanium Crystal Diode, 1/8, post
patd.

Television Masks. White Rubber 9in.

with giass, 7/6. Cream Rubber, 12in.,
with armour-plate glass, 15/-.

T.V. Width Controls, 3/6.

T.V. Sub Assembly, all-chassis, 12in. %
3}in., with frame osc.,line ose., 12 mid.
275 wkg., Metrosil, 8 condensers,
4 resistors and tag panel, 15/-.

Amplifier Case, black rexine covered,
teather carrying handle, chrome plated
corners, rubber feet, felt lined, detach-
able lld. External dimensions 13}x
13px9¢in., £1. P. « P. 2/6.

WIRELESS WORLD
RADIO AND

D- COHEN TELEVISION COMPONENTS

Terms of Business : Cash with order. Despatch of goods within 3 days from
receipt of order. Where post and packing charge is not stated please add
1/6 up to 10/-, 2/ up to £1, and 2/6 up to £2. All enquiries, S.A.E.,
lists $d. each.
SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS

DECLARATION 1S APPLICABLE.

23 HIGH STREET (Uxbridge Road)
ACTON, W.3 Telephone : ACOrn 5901.

Hours of Bussiness :

Saturday 9 —5 p.m. Wednesday 9 — 1 p.m, Other days 9—4.30 p.m.

Used 12in. C.R. Tube, aluminised, E.H.T. maximum [0 Kv., heaters
2-volt, with heater cathode short, guaranteed for 3 months, Com-
plete with rubber mask, Elac P.M. focus unit, scan coils, low line, low
frame and frame o.p. trans. £5/10/-, P. & P. 7/6.

HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by famous manufacturer.
aluminium spool, §/-. 1.200ft. on aluminlum spool, 17/8, post pald.
CABINET, as illustrated, 114 X 6§ % 5§in., in
walnut or cream, compleéte with TRF
chassis, 2 waveband scale, station names,
new waveband, backplate, drum poimter,
spring, drive apindle, 3 knobs and back;
292/8. P. & P. 3/6.

AS ABOVE, with superhet chassis, 23/6.
P. & P. 3/6.

AS ABOVE, complete with new Bin. speaker
to Ait, and O.P. trans., 35/-. P. & P, 3/6,
with superhet chassis, 36/-. P, & P. 3/8.
Used metal rectifier, 230 v. 50 mA., 4/8 ;
gang with trimmers, §/6; M. & L. TRF
coils, §/-; 3 obrolete ex-Govt. valves,
3 v/h and circuit, §/6 ; heater trans., 8/- ;
volume control with switch, 3/8; wave-
change switch, 2/-; 32x32 mid., 4/- ; blas condenser, 1/-; resistor kit, §/- ; condenser

600#t. on

M. & L. Superhet Coils with circult, 8/ ; iron-cored 465 I,F.» 7/@ ; min.gang, 5/8 ; volume
control withswitch, 4/-; wave-change awitch,2/6; heatertrans.,7/8; 4 v/h, 1/6 obsolete
ex-Govt. valves, metal rectifier and Xtal dlode with clrcuit, 14/6 ; 25 %23 mfd., /- ; 16X 16
wmfd., 3 3 ; condenser kit (17), 7/6 ; resistor kit (14), 3/8.

FULLY SHROUDED MAINS TRANSFORMER, input 110/250, sec. 330-0-350 175 mills., 6.3 v.
7amp., 5 v. 3 amp., 35/~ P. & P. 3/-.

FULLY SHROUDED CHOKE, 15 Henry 180 mills., 15/~. P, & P. 2/-.

FULLY SHROUDED CHOKE, 5 Henry 120 mills., 8/8. P. & P. 2/-,
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R.I. MAINS TRANSFORMERS, chasals
mounting, feet and voltage panel
Primaries 200/250.

350-0-350 75 mA. 6.3 v. 8 a. tap 4 v.
63v.1la.,13/6.

350-0-350 70 mA, 4 v. 5 a., 4 v. 2.5 a.
C.T., 18/6. P. & P. on the above
transformers, 2/-.

500-0-500 125 mA. 6.3 v, O.T. 4 a.,
83v.CT.2a,5 v, CT. 2 a.,, 27/6.
500-0-500 125 mA. 4 v.C.T. 4a., 4 v,
CT.4a.,4v.CT 2.6a., 27/6.

500-0-500 250 mA. 4 v. C.T. 5 a. 4 v.
Q.T.54a.,4v.C.T,. 4 a., 39/6.

P. & P. on the above transformers, 3/-.

Line and E.H.T. translormer 9KVA,
using ferrocart core complete with
built-in line and width control. Mounted
on smail all-chassls, Overall gize
4% x 13in., EY51 rec. winding, 27/6.
Scan Coils, low line low impedance
frame, complete with frame trana.
former, to match above, 27/8.
P. & P. 2/-.

Valve Holders, moulded octal Mazda
and loctal, 7d. each. Paxolln, octa;
Mazda and loctal, 4d. each. Moulded
B7G, B8A and B9A, 7d. each. B7G
moulded with screening can, 1/6 each.
32 mtd., 350 wkg. ..... YA

4mid., 200 wkg 1/
40 mid., 450 wka, 3/
16x8 mid., 500 wkg. ... .iii.  4f
00 wkg. ...... 511

d., 450 wkg. .. B T

0 izl
32x32 mitd., 350 wk
25 mfd., 25 wkg.
26 mfd., 25 wkg.
250 mid

16 mfd., 500 wka., wi )
8 mt 00 v. wkg., wireends ..  2ji
8 mt 50 v. wkg., tagends .. 1/

50 mf(.i'., 26 v. wkg., wireends.. 1!

100 mfd., 350 wkg. .......... /-
100 +200 mfd., 350 wkg. . 9/
16+16 mtd., 350 wkg. . 3/
50 mid., 180 wkg. .. 1/
85 mid., 220 wkg, 1/
8 mfd., 150 wkg. 1/
604100 mid., 280 w! il
50mid., 12 wkg, .......... 11d

32432 mfd., min., 275 wkg. .. 4/-
50 mfd., 50 wkg.
Miniature wire ends moulded,

100 pt., 500 pf.,and .001 .. ea. 7d.

Combj 12in. mask and escutcheon

USED C.R. TUBES. . Heater cathodeshort,9in.,45/- ; 12in.,75/-. Tonburn,91u.,35/- ;
121n., 55/-. P. & P, on each 7/6.

Inlightly tinted Perspex. New aspect.
edged in brown. Fite on front o
cabinet, 17/6.

Frame Oscillator Blocking Trans., 4/6.
Tube i

COVIPLETELY BUILT SIGNAL GENERATOR

Coverage 120 Kc/s.-
320 Kc/s., 300 Kc/s.-
900 Kc/s., 900 Kc/s.-
2.75 Mg¢/s., 2.75 Mc/s.-
8.5 Mc/s., 8.5 Mc/s.-
25 Mcfs., 17 Mc/s.-
" 50 Mc/s., 25.5 Mc/s.-
75 Mc/s. Metal case
10 x 63 x 4:in. Size of
scale 6fin. x 3iin.,, 2
valves and rectifier.
A.C. mains 230/250 v.
. Internal modulation
400 c.p.s. to a depth of 30 per cent., modulated or un-
modulated. R.F. output continuously variable 100
millivolts. C.W. and mod. switch, variable A.F,
output and moving coil output meter. Black crackle
finished case and white panel, £4/19/6. Or 34/- deposit
and 3 monthly payments of 25/-. P. & P. 4/- extra.

CONSTRUCTOR’S PARCEL No.1
comprising chassis 12§ x 8 2in.,
cad. plated 18 gange, v/h., LI.F.
and trans., cut-outs, back-
piate, 2 supporting brackets,
3 waveband scales, new wave-
length station names. 8ize of
acale 11} x 43in., drive spindle

drum, 2 pulleys, pointer, 2 bulb
holders, 5 paxolin internatjonal
octal valve holdera, 4 knobs
and pair of 485 IFs, 16/68.

AS ABOVE, but complete with
16+16 mfd. 350 wkg. and
semi-shrouded drop thro’ 250-
0-250 60 mA., 6 v. 3 amp. Pri.
200-250, and twin-gang, 31/6.
P. & P. 3/-.

CONSTRUCTOR’S PARCEL. As No. 1, plus 16 X 18 mfd. 350 wkg., semi-shrouded drop-thro’.
250-0-250 60 mA., 6.3 v. 3 a., 5 v. 2 a., twin gang, and 6 L.M.S. superhet colls complete-with
trimmers and tracking condensers with circuit. £2/5/-, plus 3/6 post and pke.

g Bracket, size 9} X 4}in.
12in. tube clamps, 2/-,

Smoothing Choke, 2 henry 150 ma.
3/6; 250 mA., 10 henry, 10/6
5 henry 250 mA., 60 ohms, §/@.

P.M. Focus Unit for any 9 or 12in.
tube except Mazda 12in., with Vernfer
adjustment, 15/-.

P.M. Focus Unit for Mazda, 12in., with
vernjor adjustment, 17/6.

Wide Angle P.M. Focus Units, Vernier
adj., atate tnbe, 25/~

Energised Focus Coil, low restetanc:
mounting bracket, 17/8.

Ion Trapsfor Mullard or English Electric
tubes, 5/-, post paid.

485 Ko. IF.s, size 2}x1fin. Q.110
removed from American equipment,
5/~ per palr. Standard 465 Ke. iron-
cored I.F.s, 4x1}xLin., per T,
718. Wearite atandard irom-cored
465 Ko. I.F.e, 3} x1kx1Hn., per pr.
9/6.

Tron-cored 485 Kc. Whistle Filter, 2/8.

OUTPUT TRANSFORMERS. Standard
type 5,000 ohms imp., 4/8 ; 42-1 with
extra feed-back windings, 4/3. Minija-
ture 42-1, 3/3. Multi-ratlo 3,500,
7,000 and 14,000, 5/6. 10-watt push-
pull, 6V6 matching, F/=. 90-1 3 ohm
speech coil, 8/6.

PUSH-BACK CONNECTING WIRE.
Doz. yds., 1/6, post paid.

STANDARD WAVE-CHANGE
SWITCHES, 4-pole 3-way, 1/9 ; 5-pole
3-way, 1/ ; 3-pole $8-way, 1/9 ; 9-pole
3-way, 3/6 ; Miniaturetype,longspindle
3-pole 4-way, 4-pole 3-way and 4-pole
2-way, 2/@ each. P. & P. 3d,

465 KC, MIDGET I.F.s. Q.120 aize
1}!n. long, lin. wide, §in. deep by very
iamous manufacturer. Pre-aligned
adjuatable {rom-dust cores, per palr,

Mains Droppers. 0.3 amp., 480 ohms,
tapped 280 and 410, 1/8; 0.2 amp..
717 ohms, tapped at 100 ohms, vitreous.
1/6 ; 0.3 amps., 950 ohms, tapped 700
and 823, 2/6 ; 0.2 amp., 1,000 ohms,
vitreous, tapped, 2/@; Vitreous, 0.3
amp. 700, tapped 680, 640, 800, 3/8.
P. & P, on each 3d.



134 » WireLESS WORLD

G EELR DI,

VALVE TESTER TYPE 4. 200-230 v. A.C. Input. Ex-Govt. in good
condition with descriptive book containing circuit diagram of instru-
ment and how to test valves from 1.4 v, to 40 v. With valve-holders
for Brit., 4, 5, 7 pin and Octal U.S., 5 and 7 pin. 1/Octal, side contact,
large Brit., 4 pin 9 pin, Acorn and diode. Housed in substantial wooden
case. Price £7/1946, carriage 10/-.

WESTON ALL-PURPOSE AC/DC TEST METER MODEL
E.665. - New and unused, complete wmh leads and batteries, £8 each,
only, p.p. 3/6. Also

WESTON BATTERY OSCILLATOR MODEL E.692, TYPE 2.
Also new and unused. Coverage, 100 kefs=26 mcfs. Audlo output
approx. 400 cfs. Available at the ridiculously low price of only £5/19/6,
p.p. 4/6. (Oscillator complete with instruction booklet.)

42in. EXPONENTIAL HORNS. |iin. fitting. These horns
have a 28in. square flare, weigh approx. 25 Ibs., and measure 44in. from
top to bottom. -£2/19/6, carriage 7/6.

VITAVOX PRESSURE UNITS. Heavy Duty P.M. 20 watts. To
fit the above horns. Brand new. £4/9/6, carriage 5/-.

AMPLEIFIERS BY SAVAGE & PARSONS. Output 50 watts.
With 4-KT66's in parallel push-pull. Standard 200-250 v. mains input,
A.C. Output Impedance 600 ohms line. High Imp., Gram. and micro-
phoneinput. Bass boost control fitted. This excellent quality amplifier
is housed in a strong metal case and is ready for use. Our price £25,
carriage £2.

VARIABLE VYOLTAGE REGULATOR TRANSFORMERS.
Input 230 v. A.C. at 21 amps, output 57.5 in |6 equal steps to 230 v.
at 2| amps. Ex-Govt. in perfect condition £15, carr. 10/

ROTARY CONVERTERS. 230 v. D.C. t0 230 v. A.C. at 10 watts.
Complete with voltaze controlling sliding resistor. £7/10/-, carr. 10/,
ROTARY CONVERTERS. |2 v. D.C. input. 230 v. output at 100
watts. Brand new. £4/17/6, carriage 5/-. Ditto, 24 v., same price.
R.1155 RECEIVERS. |Individually tested and despatched in good
working order. Cases slightly soiled. £8/19/6, carriage 10/-.
HOOVER I/6TH H.P. MOTORS. 400-440 v. 3 phase. Standard
shaft. 1,426 r.p.m. Brand new in original cartons, £3/10/-, carr. 5/-.
ELECTRIC LIG HT CHECK METERS. 200 250 v. A.C. at 10 amps.
Bakelite case, in very good condition. 15/-, p.p. 2/6.

SIEMENS HIGH SPEED RELAYS. Twm I 000 ohm coils, as new,
15/~ each, p.p. I/-.
TRANSFORMERS-E.H.T. Prim. 210-230 v.
2,200 v. at 450 mja. £3, carriage 5/-.
TRANSFORMERS. Input volts, 0-10, 20, 30, 50, 100, 150, 200 and
240 v, Output 2,000-0-2,000 v. at 450 m/a. £5/10/-, carriage 10/-.
TRANSFORMERS. Heavy duty, suitable for welding, 230 v. Prim.
50 cycles. L.T. Variable, 114 v.-131 v. 60-70 amps.; £3/19/6, carriage5/-.
TRANSFORMERS. i2v. Car Radio, ex-Philco, 300 v. H.T. 90 m/a.
Brand new and unused, only [2/6, p.p. 2/-.

TRANSFORMERS. Auto; |10 or 230 v. In or out, for stepping
up or down, 750 watts. Switched and fused. By B.T.H. £4/15/-,
carriage 5/-.

CHROMIUM PLATED EXTENDASBLE AERIALS. Min. length
12in., Max. length 60in. 8/6, p.p. 9d.

METERS.

0-1 mfa., 24in. F/Mounting, new and boxed ..
0-1 mfa. 2in. R.F. Round .........
0-30 mfa., 25in. F/Mounting ...
0-30 mfa., 2in. Round, new and boxed .
0-200 mfa., 24in. F/Mountmg ...........
0-10 amps., D.C.. 34in. F/Mountmg
G.E.C. éin. TABLE FANS.

P.V.C. covered, 15/~ per 12 yds., post /6.

813 CERAMIC VALVE HOLDERS Brand new, 96, p.p. 6d.
BATTERIES H.T. AND L.T. Heavy duty layer type. (50 v, tapped
at 87 v. HT. L.T.44 v. Perfect condition. Size 94in. x 4}in. x 44in,
4/6 each, p.p. 2/- on each battery. Also 90 v./l1} v. Ditto, as previously
advertised, 4/6, p.p. /8 each.

HALF MILE OF TWIN DON “8°' TELEPHONE WIRE.
On Wooden drums, brand new, £2/12/6 per drum, 8/6 carriage.
AMERICAN DYNAMOTOR TYPE PE.103A. Heavy Duty
power supply. Input 6 v. at 21 amps. or 2 v. at || amps. Output
5,000 v. at .}160 amps. Rating continuous. Made by Crosley Corp.
Ohio. New and unused, complete with connection cable and mounting
rack. Price quoted against enquiries.

PAINTON PLUGS AND SOCKETS (MIN. JONES TYPE).
Brand new.

CABLE ENTRY PLUGS

Sec., 2,000-2,100 v.-

.-
9 I/-

CABLE ENTRY SOCKETS

each
2 pin 8 way . 3/6
4 pin 12 way . 3/6
12 pin 18 way . /-
18 pin 33 way 10/-
24 pin
33 pin
PLUGS each SOCKETS each
12 way .. . 4 way ...
18 way 12 way .
33 way .. 18 way .

| 33 way .
E.H.T. OSCILLATOR COIL, R.F. TYPE o
complete with diagram. 20/-, p.p. 9d.
" SOLON ” INSTRUMENT MODEL ELECTRIC SOLDERING
IRON. Weight 31 ozs., length 9in, Suitable for 200/24C v, 25 watts,
19/8 post free.
PHOTO ELECTRIC MULTIPLIER CELLS.
£2/10/-. p.p. 1/-.
MANY OTHER LINES IN STOCK: YOUR ENQUIRY
INVITED : QUOTATIONS GLADLY GIVEN 8Y RETURN.

15 LITTLE NEWPORT ST., LONDON, W.C.2

GERrard 6794/1453

TYPE 931A.

June, 1954

UNIVERSAL ELECTRONICS

ANNUAL HOLIDAY
Please note that all correspondence arriving on JUNE
1ith to JUNE 26th inclusive will be dealt with,upon our
re-opening on June 28th, 1954.

London’s finest selection of real quality equipment, at reasonable prices.

Test Equipment
AVO model 7, as new, £15. AVO mode! D, £12. AVO-Minor, £6/10/-
AVO Wide range sig. gen., £20, previous model, £9/10/-. AVO
Valve tester roller panel,£11. AVO Valve characteristic meter,as new,
£45, COSSOR Double Beam Scopes, from £35 Model. WESTERN
Industrial test set, 20,000PV, £20. MARCONI type 887 valve volt-
meter, £25. MARCONI type TFI44G. TR390. TRI57. Signal
generators. TF340 output meters. Type 887 valve voltmeters.
MARCO NI Audio Oscillator and other items of Marconi equipment.
EVERSHED Bridge Meggers 500 v.-250 v. Evershed Wee Meggers, £14.
PHILIPS audio oscillator, £35. SIMMONDS Q meter, £85.

Receivers
HALLICRAFTERS 5$X28 in excellent condition, £50. $X24 550 Kc/s-
42 Mcfs, £30. S20R, £28. $20, £25. S38 ACDC 110-250, £25. 529 Batt.
mains, £25. RCA AR77, 550 Kc/s 30 Mc/fs, £30. HRO Junior and Senior
receivers complete with coils, from, £30. HALLICRAFTERS marine
HTH transmitters receivers, £50. NATIO NAL NCI00, £40. HAM-
MARLUND HQI20X, £40.

MANUALS for RCA, AR88D-LF National HRO, S20R, CRI00,
$X28, AR77/ HQI120, B2 TXRX photostats, 27/6 per copy.

Audio Equipment
TAPE recorders. GRUNDIG type 700L as new, £60. BAIRD mark |,
as new, £40. SIMON SOUND mark 2, £40. SOUNDMIRROR
portable, £45. MAGNEGRAPH portable, as new, £35. U.S.A.
Webcor latest, 53 model, £75.

WANTED URGENTLY At your price.
Frequency Meters BC221. TS 174/U TSI75/U, TS3, TSI3, TS35, TS45,
RCA ARB8D-LF $X28.527’s S27CA. Spectrum Analysers Type TS148
TSX-4SE. Klystrons type 723/AB. CVI29, 2K39, 2K33, 707A, 707B,
any U.S.A. or British VHF or microwave gear, receivers, 1359 P58,
1294 etc.

Shop hours; 9.30 to 6. Thursday to | p.m.
Phone GERrard 8410 (Day) MEAdway 3145 (N|ght)
OUR ONLY ADDRESS DEPT.

27 LISLE STREET,

LEICESTER SQUARE, LONDON.WC.2

SPECIAL ITEM THIS MONTH :

HAND
GENERATORS

(PLESSEY TYPE ‘C’)

Also suppliers of
UNISELECTORS, PLUGS—SOCKETS, etc

THE

KEYSWITCH CO.

P.O. TYPE RELAYS TO YOUR

SPECIFICATION
SWITCHBOARD EQUIPMENT

SEND ALL YOUR ENQUIRIES TO

191 KENSAL ROAD, LONDON, W.Il0
LAD. 0666

WHOLESALE

L. WILKINSON  i\t’exrorr
19, LANSDOWNE ROAD, CROYDON

Phone : CRO 0839 Telegrams : ** WILCO ** CROYDON

RELAYS—P.O. TYPE 3,000

BUILT TO YOUR SPECIFICATION—EARLY DELIVERY
QUOTATION BY RETURN—PLEASE STATE RESISTANCE
OF COIL REQUIRED AND CONTACT BUILD UP.

RACKS. Standard 6ft. P.O. type for 19in. panels, steel channel sides
correctly drilled, heavy angle base.

YOLTAGE REGULATORS. input 230 volt A.C, 21 amps., output
57.5 to 228 volts in 16 steps. With current limiting Reactor. £10.
YARIAC TRANSFORMERS Type 80 CO. Input 200/240 v. Output
220 v. 7.5 amps. £6/10/- each

HIGH STABILITY RESISTORS 1%, 2%, 5% and wire wound
vitreous available ex-stock. Best makes, low prices.

For other items available see the advert. of our associated
company WILCO ELECTRONICS.
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IRON LEADS suitable for all modern
types of flat irons, standard length,
honded ends, 1/8 each.

PORTABLE RECORDING
OR PROJECTOR CASES.
Rexine covered. (Ready for carrying
15in. X 9}in. X 13in.). Internal dimen-
sions, 14in. long, 114in. deep, 8}in.
ifront height, 8}in. rear height.
Weight 831b. Price 13/6 each.
Postageand Packing 2/-.

RECTAFORMA BATTERY
CHARGER. 12 and 6 volts 4 amps.
Complete with fuse and meter.
Chnngeover switch from 6 to 12 volts,
in an attractive grey crackle cabinet,
mains lead and output leads and
two battery bulldog clips, 84 /- each,
carriage 2/8.

CONDENSERS. STANDARD OAN
TYPES. ALL BY WELL-KNOWN
MAKERS,

12x 4 mfd. 450 v., 2/- each. 24X 8
mfd., 350 v., 2/9 aach. 18x8 mfd.
350 v., 3/6 each 32x32x8 mid.
350 v., 6/9 each. 32x32 mid.
350 v. 25 mfd. 25 v., §/6. 64 mid.
350 v., 2/-each. 16 x 18 mfd. 350 v.
2(9 euh 20 x 20 mfd. 500 v. 4/3
each, 32x16 mid. 350 v., 3/9 each.

MIDGET GAN CONDENSERS,

8 mfd. 500 v., 3/6 each. 250 mid.
12 v, 1/9 each. 8 mfd 330 v, 1/1
each. 100 mfd. 25 1/9 ea.ch.
16x 16 mifd. 450 v., 4/6 ‘each

CLEM TRAVELLING IRONS. S8uitable
for all voltages 100/250 volts A.C.[
D.C. Bupplied with flexible lead
and bayonet cap adaptor. Ready

for use. Price 21/- each, an ideal
present.
CARDBOARD COVERED WIRE

ENDED CONDENSERS

8 mfd. 500 v., 2/3 each; 16 mid.
500 v., 3/6 ea.ch 20 mi 500 v.,
3/8 each; 25 mld. 25 v., 1/9 each.
50 mtd. 50 v., 2/3 each. 8x8 mid.,

500 v., 4/-. each.

ELECI'I“‘?ON TRANSFORMERS,
e LV8
Ratio 1/1.25 giving 25% boost on

tube heater. Capacity between
windings 16 pF. Secondary to frame.

6 pF. Buitable for High Definition

Receivers.

LV9/A 2 volts . 12/6 ea.
13/6 ea.

LVB/U 8.3 voite ........
LV. A low cn,pacl'.y Heater
Tmnsformer with mains input and
universal output. Suitable for use
with all C.R. Tubes. In medium
deflnition receivers. Input 0-220-240
volts. Boost 1-Boost 2. OQutput
0, 2, 4,6.3, 7.3, 10, 13 voits. Price
22/9.

0.P.4, Dual purpose 12-watt output
Transformer. Primary tapped for
2-6V6 or2-6L6 1n Push-Pull. Second-
ary, 3, 8, 15 ohms, 23/8. each.

MOULDED BAKELITE H.V,
CONDENSERS

.1mtd. 1,000 volts, 1/-each. .01 mid.
4kV, 1/8 each. .001 mid. 4 kV, 1/-
each, .001 mfd. 6 kV, 3/6 each.

HEADPHONES

Type CLR Low resistance 120Q,
716 pair.

Type Cn High resistance‘4,0000,
11/- pair. )

Type DHR, a super job, 13/8 pair.
Headbands, wide type, 1/9 ea.
Headphones, by Trimm Radio Mfg.
Co., Chicago, U.B.A,, 1,200Q each
earpiece light headband complete
with lead and Igranic jack plug,
13/6 pair.

AIRSCREW ANTICER CONTROLS,
44Q resistance, suitable for train
pets and chargers, 4/9 ea.

TERMINAL BLOCK, 20-way, 1/6 ea.

TERMS: Cash with order or
C.0.D. Postage and Packing
charges extra, as follows : Orders
value 10/- add 9d.; 20/- add
1/-; 40/~ add 1/6 ; 5 add 2/-
unless otherwise stated. Mini-
mum C.0.D. fee and postage 2/3.

MAIL ORDER ONLY

MAIRS TRANSFORMERS
3-way Mounting Type.

MT!. Primary 0-210-230-230 wv.
8econdary, 250-0-250 v. 80 mA.,
6.3 v. 4 amps., § v. 2 amps., with
taps at 4 v, on fillament winding,
Price 17/6 each.

MT2. Primary 0-210-230-260 v.
Secondary 250-0-250 v. 80 mA.,
6.3 v. 4 amps., 5 v. 2 amps. Both
filament windings tapped 4 v.
Price, 17/6 each.

MT3. 30 volt 2 amp. tappings as
foliows: 3,4,85,6,8,9,10,12,15,18,
20,24 v. 176 each.

VOLUME CONTROLS
WIREWOUND CONTROLS
5Q, 2000, 2KQ, 5K, 10KQ,
10K Double, 20K, 23K 02, 60K 02,
30K Q. All 2/4 each.

COLVERN CLR901,1,0000, 1/§each_

COLVERN SLIDER TYPE CLRS01,
3KQ and 5KQ Double Unit, 1/8
each; 20KQ, 200, 1/3 each.

CONTROLS WITH DOUBLE-POLE
SWITCH

25K, 2 Meg(2, 1MegQ, 1 MegQ
Log, } Meg2, 1 MegQ, 60KQ,
20K Q. All 4/9 each.

EX-GOVT. CONTROLS, ALL CAR-
BON TRACK

5000, 6000, 1,600Q Double type,
2KQ, 5KQ, 10KQ, 20KQ, 25KQ
50KQ, 200K0, 100KQ, i MegQ
¥ Meg, 1 Meg, 2 MegQ, 25KQ
Doubletype, 50K 0 Double type. All
1/2 each.

VOLUME CONTROLS SINGLE-POLE.
SWITCH

5000, Wirewound, 2/10 each.
5K0, 10Kp, 100KQ, i MegQd,
+ Meg Log, § MegQ, 1 Meg(
1 Meg(d Log, 2 MegQ3. All 3/8 each,
STANDARD CONTROLS (LESS
SWITCH)

aoKn + Megnd, 1 Megq. All 2/6
each

Special Purpose
VALVEs

/6 VULl ..
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YAXLEY SWITCHES.

2 bank (1 bank 3P 2-way, 1 bank,
1P, 3-way) 1/6 ea.

1 bank 2 pole 5 way, 1/6 ea.

1 bank 4 pole 1 way, 1/8 ea.

2 bank 4 pole 3 way, 1/6 ea.

1 bank switches 2 pole 2 way and
2 pole 1 way plus mains one pole
onjoff switch, 1/6 ea.

2 bank 2 pole 7 way, 1/ ea.

1 bank 3 pole 4 way, 1/6 ea.

1 bank awitching 2 pole 2 way and
1 pole 1 way. This switch has a
3}in. locating spindle and would be
sujtable for adding extra wafers.
1/6 each.

3 bank 3 pole 3 way, 1/6 ea.

1 pole 8 way, 1/9.

2 pole 4 way, 1/8.

2 pole 2 way, 1/8.

1 bank 4 pole 3 way, 1/8.

SLEEVING.
44. yd.

4 mm. Permancid

CONCORDIA BELL TRANSFORMER,
Bakelite case. 8 v. 1 amp., with
taps at 3 v. and 5 v., complete with
fuses, 7/6 ea.

HYDROMETERS by Exide Canada,
complete in wood case, 7/6 ea.

BURGEES MICRO SWITCH, inter-
rupter type, Rei. 5C/1910, 3/6 ea.

DIAL BULBS. 6.5 v., .15 a. MES,
18 mm. Ball, /6 doz

WIRELESS WORLD
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LOUDSPEAKER UNITS.

3in. Plessey Round typefor portables,
12/9 each.

Elae, 3jn. Square type speaker, 2 to
30, 13/

Plessay 5in unl'. 13/6 e

llo 4in. unit with Bin. m.'.lng, 13/8

Elln 6§in. unit, 14/6 ea.
Lectrom and R. & A,
18/6

10in. Plesseyllgh'.welgh'. 19/6 ea.
10in. Elac, 22/6.

8in. units

HAND MICROPHONE by ‘* REGENT,” complete with screened
lead and plug—Crystalinsert, nickel chrome plated head, listed
at £ gns,  Our price, 21/- each.

RECEIVER 1132A

Contains EK32 ; 4 EF39 ; 6H6; 6J5 ;
3 8P61 ; P61 in good condition. Fitted with
tuning meter, Slow-motion drive calibrated
dial complete with circuit diagram, 49/8
each. Carriage and packing 7/6.

ENGRAVED KNOBS.

Control Knobs, clearly engra.ved in gold

Size ** A’ diameter 1}in.; Size **B'’ diameter 1}in. Both
in two colours, Walnut or Cream. Inscriptions available:

RADIO ;:  * Volume,” ¢ Vol./On/OH, ¢ Wavechange,”
B OnIOﬂ * +* Tuning,’* *¢ SML Gram.,” “Radiogram.,” ““Tone.**

TELEVISION :  * Contrast,” ¢ Brilliance,”” *¢ Brilliance
On/Off» & Foous," o Bnghtnels.
AMPLIFIER : * Treble,” ** Bass ** (Plus any above).

TAPE RECOBDEB Record/Play.
Prices: Size ' A ‘1/6 ; "' B,"”1/2. Plain knobs can be sup-
plied in el'.her sxze 1/- each and 8d. each respectively.

Goodmans Heavy Duty

15Q 12in. SPEAKER

A super job £5 5 0 each.
Carriage 2/6 each.

THE “ EKE " QUALITY 3-WATT AMPLIFIER
VALVES 6B8G, 6V6GT, 6X5GT, Neg. feedback
{voltage and current) Controlled tone and
volume. Dual input network for modern
crystal or HIFl magnetic. Less than 19, total
2nd and 3rd Harmonic distortion at 3 watts
output from 1,000 CP.S.

REALLY LOW HUM LEVEL AND EVEN
FREQUENCY RESPONSE.

Complete in every detail.
PRICE 79/6 ea., plus 2/- post.

10in. d 29/6.

8in. Lectrona, with outpnt trans-
former, 20/-.

Truvor BXll 12in, unit, 49/6.
Truvox wafer speaker, 63in., 20/-.
Plessey 8ln. mains energised, 1,500
field, 21/-.

6}1n. unit with 1,5000 field, 17/6.
6in. Goodmans PM unit, 14/9.

FIXED WIRE WOUND RESISTORS.
3 WAT'

1500, 1/~ ea.
7500, 1/- ea.
6804, 9d. ea.
1,250Q, 9d. ea.
1,250Q, 94d. ea.
5 0000 1/-ea.

000Q , 1/- ea.
20 WATT CLIP IN TYPE
1,491, 1/6 ea.
5 WATT WIRE WOUND.

4000 1,0000 8000 5000
3.000Q 3000 2000 1750
18,0000 9,0000 2250 600Q
1300 2700 2500 00

Al] 1/~ each,

HEATER TRANSFORMERS by
RELYANCE
220 v. Input 2 volt .5 amp., 4/8.
230 v. Input 2 volt 3.0 amp., 7/8.
230 v, Input 4 volt 1.5 amp., 5/-.
230 v. Input 4 volt 3.0 amp., 10/-.
230 v. Input 6 voit 2.0 amp., 10/~.
230 v. Input 6.3 volt .5 amp., 5/-.
230 v. Input 6.3 volt 1.5 amp., 8/-.
230 v. Input 6.3 volt 3.0 amp., 9/~
250 v. Input 12 volt .75 amp., 5/-,
230 v. Input 6.3 volt 1.5 amp. and
5 volt 2 amp., 14/3.

SURPLUS GEAR
We have small gquantities of equip-
ment which has been removed fromn
Ex-Government surplus gear. It
would not pay us to advertise these
Itema so we offer them in parcels at
10/- each. Each parcel contains
Resistors, Condensers, Tags, Vol.
Controls, Tranaformers, ete., ete.

WE CAN SUPPLY COMPONENTS
FOR :

“VIEW MASTER "
*8OUND MASTER"
PRACTICAL T.V.
ETC., ETC.
1i-METRE SUPERHET
10-Valve 1{-metre Buperhet. Ideal
for T.V. conversion. LF, 12 MEGS.
Band width 4 MEGS. Co-Axial
input and output. Mazda valves
with 6.3 v. Fllaments, 55/~ each.
Carriage 5/6.

" SIMPLEX,""

PORTABLE RADIO
ATTACHE CASE

available in the
following colours :

@® LIZARD GREY
@® MAROON

@ BLUE

@ BROWN

complete with facia

board and removable

insert in lid for frame
aerial.

PRICE

366

ONLY

WHEN
ORDERING
PLEASE QUOTE
“DEPT. W.W.”

D ———
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- MIDLAND INSTRUMENT CO.

INFRA-RED IMAGE RECEIVERS, size 8In. long (8In. with shade extension), 2}In-
dia., conslsts of front magnifying lens, image converter ceil, duo-Achromatic lens
system, infra-red receiving glass,flexible H.T. lead, req; 3,000 v.D.C.at 1igibl
current to operate, fraction of originai cost, new, unused, 35/-, post 1/8.
VENNER TIME DELAY SWITCHES, 24 v. operation, consalsts of a high-grade clock-
work motor, with external press button wind, 2 electro-magnets, with 5-pole cam-
operated contacts,in smart metal caze, with 4-way terminal block, size 3}in. x 2§1n.
% 2¢in., new, boxed, cost £a. Qur price /8, post 1/3.

HOOVER BLOWER MOTORS, dual voltage, with terminations for 12 or 24 v. D.C.,
otherwise suitable for 20 or 40 v. A.0.,length 5}in.,dia. 3in., fan casing 4}1n. dla.,
inlet and outlet ports 1}in. dia.,the mostuseful and versatile blower offered, suitable
for car heaters, air conditloning and cooling purposes, new, unused, 25/-, post 1/6.
EVERSHED & VIGNOLES CIRCUIT TESTING OHMMETERS, twin scale 0-1,000
ohmas., and 100 to 200,000 ohms. and inf., in mottled green bakelite cases size
5}in.x 4in. X 2}in., in leather carrying cases with leads, fitted new battery and
tested, 60/-, post and packing 2/-.

ELECTROLYTIC CONDENSERS, 32 mfd. 450 v.d.c., by Zenith, Micamold, etc., new
and guaranteed, cartons of 25 condensers, 20/-, post paid.

ANTI-VIBRATION MOUNTINGS, floats on 16 tension aprings, 10 1b. stress, 4 equals
40 1bs., brand new, sample @d. post paid; cartons of 48 mountings /6, post 2/4,
reduction for quantity.

T.R.S, FLEXIBLE, rubber covercd twin 18/012 clrcular, 250 v. insulation, 100-yd.
collg, at 1/3rd usual price, 50/-, carriage 5/-. V.I.R. cable, single 1/044, 250 v.
insulation, red or black, 100-yard colls, 12/8, post 2/-.

AIR COMPRESSORS, Romeg rotary vane type, develops 40/50 1bs. sq. in,, using a
+ h.p. motor, size 8in. long, 4in. X 4in. dia., Atted 2in. long tin. dia. shaft, new, in
sealed cartons, 20/-, post 2/-.

G.P.0. RELAYS, type P-3000, 400 ohm coil, 6-pole, 4-make, 2-break contacts, 5/-,
post6d.; ditto 100 plus 100 ohms balanced, 4-pole, 1-make, 1-break,and changeover
contacts, 3/8, post 6d. Type 600, 1,000-ohm coil, slug at armature end, 2-pole,
1-make, I-break platinum contacts, 5/8, post 4d.

PROJECTION UNITS, consists of an optical mount, fitted with a bloomed F.2.2
Achromatic lens, 3}in. focal length, at one end, also a convex/concave ground glass
at the other, attached to an enclosed lamphouse, fitted with a 24 v. 15 watt lamp,
and polished reficctor, fraction of original cost, 10/-, post 1/-.

TELEPHONE SETS, conalsts of 2 combined receivers and microphones, connected
by 20ft. twin flexlble, provides perfect 2-way communication (up to l-mile with
extra flex), self-energised, no battery required, complete ready for use, new, boxed,
12/8, post 1/-.

PLESSEY A.C. MAINS, SHADED POLE M JTORS, 200/230.v., a5 used on the 3-speed
gram. units,slze 3in. x 3in. x 2§in.,list 36/-. Our price, new, boxed, 12/6, post 1/3.
SELENIUM RECTIFIERS, full-wave bridge, 12 v. 4 amps., A.C input 16 v., new,
boxed, 15/-, post 1/3. Mains transformers to suit these rectifiers, 200/230/250 v.,
output 4-8-12-16-20 v. at 4 amps., new, boxed, 20/-, post 1/8.

CRYSTAL SET COILS, high gain dual range ed. and L.w., complete with circuit
for a crystal set, 2/6, post 4d. Variable condensers, .0005 mfd. bakeiite dielectric,
with polnter knob, 3/8, post 4d. Germanjum detectors, latest wire-ended, 2/-,
post 3d. Wave-change switches, 8d., post 3d. Ciix plugs and sockets, 4 sets 2/-,
post 3d. Allitems to construct a crystal set, 10/-, post paid.

VACUUM CLEANER, ETC., T.R.S., circular (}in. dia.) rubber covered twin 42/0063
cablc, brand new stock, 9d. yd., 12 or more yds., 7id. yd., post extra.

BOSTIK CEMENT, §-Ib. tubes, 1/3, post 7d. THOR HIDE HAMMERS, 20 cs
3/6, post 1/1. IMPULSING MECHANISMS, 12/24 v. actuating 4-way switch, 1/@,
post 1/-. THROAT MICROPHONES, cartons of 2 mikes, 1/6, post 4d.

Many other bargains ; send 3d. with S.A.E, for current lists.

MIDLAND INSTRUMENT CO., MOGRPOOL CIRCLE, BIRMINGHAM, 17

Tel. :. HAR 138,
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A new edition of a
valuable textbook

andbook of Industrial
Electroplating

By E. A. Oliard, A.R.C.S., F.R.I.C.,F.IM., and
E. B. Smith, 2nd Edition. Facts, figures and
formulae for all who design, erect, maintain or
operate electrodeposition plant and for laboratory
workers who deal with plating solutions. The
second edition has been considerably enlarged and
includes new sections on water and drainage,
purification of solutions, storage and handling
of chemicals and plating-shop costing.

83" X 54”. 365 pages. 122 illustrations. 68 tables.

Now ready 30s. net. By Pos 315 24,

Obtainable from booksellers or from
Dorset House, Stamford Street, London, S.E,1

e B S S T S S aaaaRa

'CONVERT YOUR RADIO
INTO A RADIOGRAM

MWITH OUR ELECTRIC
RECORD PLAYER @

'COVENTRY RADIO

189, DUNSTABLE ROAD, LUTON
Tel: Luton 2677
COMPONENT SPECIALISTS SINCE 1925
All B.V.A. and Tungsram Valves in Stock.

| TELETRON SUPER INDUCTOR

WITH MINIATURE
DUST CORES

1 Type HAX. RF. Transformer,

COILS

Triple wound for Xtal dlodes.
Extensively used as Radio

‘* Head* for Recording and

ST PLUG IN. Fam
:T'Iéwmoamm" Port. et N EDDYSTONE Quality amplifiers. 3/- each.
able gramophone record player. | COMMUCNA%’TA‘&EN%ESTS AND Free from overlap. o
No windlng. Connect leads to radio |
pickup eircuit and- play records l Short Wave Components Catalogue 1/-, DUAL WAVE TRF. COILS

through Radio. Adjust by volume

i plus 3d. postage.

Type TRF.A/HF. and TRF.A{D. Tuned anode with
reaction. Ae.Pri. Windings with rising characteristic.

control. Plays10 and 12inch records

at three adjustablespeeds, complete with two sapphire

needles, which are almost a permanency. Bize 13x12
x6. Balance 20/- monthly. A/C only, all voltage

model. Cash £11/18/6, carr.3/6. LISTS. TERMS.
Headguarter and General Supplies Ltd. (Dept. W1W )

We are preparing an entirely new Components
Catalogue 1954, which will be interesting and
helpful, ready shortly. Price 1/-.

OQur No. 1 and No. 2 Circuits, 5 Valve Superhet
and 4 Wartt Amplifier, 1/-, plus postage.

| [ Special quotations on kits of parts or large

orders.

Pre-aligned. 7/- pair.
B8/Het.Range for 8. M.and L.W. @/- pair.
1FT'8 filters, etc. Stamp for data. TELETRON utilise
allthe features you expect from a good RF. Coil.
'TH~E TELETRON CO,,
266, Nightingale Road, London, N.9.
Trade

| [196/200 Coldharbour Laue, Loughboro Junc. London, S.E.f:I

to sole dlstributor: SAM MOZER

Open allSat. 1p.m. Wed. 1

59, Kenda) Avenue, N.I8. Edm. 7707

AMPLIFIERS —

MODEL FC/1. A 3} watt Amplifier. Valves employed EF8l, 6V6/G and 5Z4 Cobn-
trois; volume, on/off and tone. Output transformer to a 3 or 15 ohm L/8. Input via
co-axial lead. Size of chassis: 9in.long x 5in. wide X bin.high. Price £5, plus 3/6
carr., pkg. and {ns. -
MODEL FC/2. A push-pull Amplifier. Valves(2) EF91; (2) 6V6/G ; (1) 83N7 and [3))
574. Controls; volume on/off, treble and bass¢ OQOutput transformer match_ed to 3 or
15 ohm. L/8. Ioput via co-axiallead. Size of chassis: 12in. long Xx 6in. wide X Hin.
high. Price £7/5/- plus §/- carr., pkg. and ins, e N
THE RECORD REPRODUCER. Valves employed, 6V6, 6X4/5 and 8P6l. Con-
trols ; volume, on/off, treble and basa. Output transformer to 3 obhm. L/8. Price
£2/19/8, pius2{6 carr., pkg. andins.

We are ableto supply tape recording/playback amplifiers,both in kit and ready-bullt
TRADE ONLY SUPPLIED

—\ ‘; V.E.S. WHOLESALE SERVICES LTD.

Table and Portable) and record storage containers.

spools, microphones (hand and stand) Cabinets (Comnsole,
11 GUNNER3BURY LANE, ACTON, W.3. Telephone :;, ACOrn 5027

LYONS RADIO Ltd.

RECEIVERS TYPE R.1155.  One of the best known and most popular of ex-Govern-
ment receivers. Frequency range includes 20, 40 and 80 metre ** Ham ** bands and
long and medium wave transmissions. With 100 to 1 slow-motion drive, AVC.,
B.F.0., etc. Bupplled with seven valves, carefully aerial tested before despatch,
in good new condition with maker’s transit case. PRICE £10/17/6, carriage 7/6.
R.1155 POWER PACK/OUTPUT-STAGE UNITS. Designed to operate the R.1155
direct from 200/250 v. A.C. mains and to provide for a speaker output. Fitted
with 5Z4 rectifier and 6V6 output valves and connector which plugs straight Into
receiver for immediate nse. PRICE £3/19/8, carriage 3/6.
Special POWER UNIT Bargain. Comprises metal chassis about 11 x5 x2¢in., on
which is mounted a rotary converter having a D.C. output of 200 v. at 50 mA. and
13 v. at 1.8 a., H.F. filter chokes and a relay. On the underside there is an L.P,
%l:::lé;g.:pgrgfl._ 5/SK~|50/335T1A0-. scr;:dn hlme;i holder, metal cased eondensers, etc.
g stabiliser valves can be supplied ag an extra at the -
%l;lng:;;!‘; ‘these Units. e e
or 24 v. D.C. Ioput. PRICE ONLY @/-. TYPE 141 for 12 v. D.C. input.
PRICE ONLY 10/8. Either type operate in reverse from D.0. mains, Posz‘xlg‘e
extra per Unit 2/6.
MINIATURE 12-WAY JONES TYPE PLUGS AND SOCKETS. Plug is fitted with
side brackets, 1}in. centres, and is approx. 1}in.x $in. Socket is cased for cable
fixing, and its size s approx. 1}in. x1}in, x {in. PRICE 3/- per palr, post 9d.
M.wW,)

3 GOLDHAWK ROAD, (Dept.
SHEPHERD'S BUSH, LONDON, W.I2

Telephone : Shepherd’s Bush 1729
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COMMUNICATIONS RECEIVER RII55. The famous ex-
Bomber Command Receiver known the world over to be supreme
in its class. Covers 5 wave ranges 18.5-7.5 Mc/s, 7.5-3.0 Mc/s,
1,500-600 kcfs, 500-20Q ke/s, 200-75 ke/s, and is easily and simply
adapted for normal mains use, full details being supplied. Aerial
tested before despatch, These are IN EXCELLENT CONDITION
IN MAKER’S ORIGINAL TRANSIT CASES, ONLY £9/19/6.
A few of the RII55N model can also be supplied. This is the
latest version which covers the Trawler Bands, and in addition is
fitted with ultra slow motjon tuning. Used, but tested working
before despatch. ONLY £17/19/6.

A factory made Power Pack, Output Stage and Speaker,
contained in a black crackled cabinet to match the receiver, can
be supplied at ONLY £5/10/-. Operates receiver immediately.
DEDUCT 10/-IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.

Please add carriage costs of 10/6 for receiver, and 3/- for power pack

METERS

F.S.D. SIZE AND TYPE

I milliamp D.C. 2fin. Flush square ,

(| D.C. 2iin. Flush circular

I e D.C. 2iin, Desktype ..

S m D.C. 2in. Flushsquare . 7/6
oo, D.C. 2fin. Flush circular 12/6
150 ,, D.C. 2in. Flushsquare ..:. T/6
500, D.C. 2{in. Flush circular 1216
500 thermo 2in. Flush square.... 5/~
500 ,, thermo 2in. Proj. circular 5/-
20 amps D.C. 2in. Proj. circular 7/6
40 amps D.C. 2in. Proj. circular 76
30-0-30 amp D.C. Car type moving iron 5/-
IS volts A.C. 2%in. Flush, circ., mov.iron .. 8/6

All meters Brand New in Maker’s Cartons,

100 MICROAMPS METERS. 2{in. circular flush mounting.
Widely calibrated scale of 15 divisions marked *‘ yards *’ which
can be rewritten to suit requirements. These movements are
almost unobtainable to-day and being BRAND NEW IN MAKER’S
CARTONS are a snip at ONLY 42/6.

POWER UNIT TYPE 3. Made for use with the R.1132A, this
is a standard rack mounting job to match the receiver, and is for
200250 v. 50-cycle mains with outputs of 250 v. D.C, 100 mA,,
and 6.3 v. 4 amp. Fitted with H.T. current meter and voltmeter
this is a first-class unit, and can be used for a variety of receivers.
Used, but tested working before despatch. ONLY 90/- (carriage,
etc., 5/-). Connecting Cable with Jones Plugs for receiver and
power unic, 10/-.

TRI196 TRANSMITTER SECTION. In perfect condition, less
valves. ONLY 12/6 (postage, etc., 2/6).

AVO MODEL 40 UNIVERSAL TEST METERS. Com-
pletely self-contained, and provides 40 ranges of A.C./D.C. current,
voltage, and resistance. Have had some use but every instrument
has been thoroughly checked and tested and Is GUARANTEED
IN PERFECT WORKING ORDER. ONLY £9/19/6.

OSMOR H.O. COIL PACK. The 3 wave superhet pack
recommended for the TRI196 Receiver conversion. ONLY 48/a
1196 conversion data supplied with coil pack, or separately /.

500 KCS. CRYSTALS. Standard 2.pin mounting. Ex. new
equipment and perfect. ONLY 15/ (postage, etc., I/-).

VACUUM PUMPS. For Handymen and Model Makers. Ex-
R.A.F. Type B3-Mk. I, made by Romec. BRAND NEW IN
MAKER’S CARTONS ,ONLY 22/6 (post 2/-).

TRANSFORMERS. Manufactured to our specification and fully
guaranteed, Upright mounting, fully shrouded, normal primaries
425v,-0-425v,. 250 mA., 6.3 v. 42, 6.3 v. 42, 5v. 3 a, 50/

350 v.-0-350 v. 160 mA., 6.3 v. 62a,,6.3v.3a,5v.3a 42/6.

350 v.-0-350 v. 150 mA,, 6.3 v. 5 a., 5 v. 3 a., tapped at 4 v. 32/6.
250 v.-0-250 v. 100 mA,, 6.3 v. 6 a.. 5 v. 3 2., 32/6.

Please add 2/- per transformer postage.

TRANSFORMERS, FILAMENT. 63 v. 22, 7/6; 63 v, 3 a,,
10/6 (postage 1/-).

TRANSFORMERS, EHT. Upright mounting.

EHT for VCR97 Tube 2,500 v. 5 mA. 2 v. -0-2v. I} a, 2 v.-0-2 v.
2a, 37/6.

EHT 5,500 v. 5 mA, 2 v. | a,, 72/6.

EHT 7,000 v. 5 mA,, 2 v, | a., 82/6,

EHT 7,000 v. 5 mA,, 4 v. 1 a,, 82/6.

Please add 2/- per transformer postage.

60 mA.,and 6.3 v. 2.5 a., Fully filtered and smoothed, and noise
suppressed. Ideal for car radio, etc. ONLY 15/~ (postage etc.,2/6).
AMERICAN 12 v. DYNAMOTORS. Output 255 v. 60 mA,
ONLY 22/6.

METAL RECTIFIERS. Selenium full wave bridge 6 or 12 volts;
| amp., 7/6 ; 2 amp., 1§/3 ; 3 amp., 12/6 ; 4 amp., 15/-.

Cash with order please, and print name and address
clearly. Amounts givenfor carriage refer to inland only.

U.E.. CORPORATION

Radio Corner, 138, Gray’s inn Road, London, W.C.I
Phone : TERMINUS 7937.

Open until | p.m. Saturdays. We are 2 min, from High Holborn
‘Chancary Lane Station) and 5 min. by _bus from King’s Cross.)

" Sprague Condensers. .l mfd., .01 mfd., .02 mfd., .05 mfd., .005 mfd.,

ROTARY POWER UNIT TYPE 104, Input 12 v., Output 230 v.

28 SMITH &=

(RADID) LIMITED

Wire Ends, 9d. each.

Burgess Microswitches, universal type change over, size 2in. x §in. x

1in., 2/6 each.

Desk Type 0-1 M/a Moving Coil Meters. 2}in. scale reading, 25/-

;7:h. b;‘and new. 0-15 volt A.C. meters 24in. scale reading, brand new,
each,

Nitrogol Condensers. 4 mfd. 4,000 volt working, size 9in. x 5in. x

34in., brand new, 22/6 each. Paper Mansbridge condensers, 4 mfd.

2,000 volt working. Size : 5in. x 5in. x 2§in., 7/6 each.

A.C. Mains Transformers. 230 volt 50 cycle Input. Output 1,500

volts 300 M/a. Size : 74in. x 6in. x 6in., 69/6 each.

American Rotary Transformers. |2 volts D.C, input. Output

255 volt at 65 M/a. Size 44in. x 2}in. For Car Radio Operation. Also

suitable for running Electric Shavers from your car supply, 22/6 each.

Brand new.

Muirhead Switches. Precision built. 8 pole 2 way. Key switch

action, brand new, boxed, heavy contacts, 4/6 each.

Ceramic Transmitter Switches. With extra heavy duty silver-

plated contacts, 3 bank single pole é way, spacing between contacts

_lin. spacing between wafers 14in. and 5in., 9/6 each. .

Mains Isolation Transformers for industrial purposes. 230 volt

A.C. 50 cycles input. Output 230 volt 50 cycles 1,000 watts, supplied

zzlnllgllete in heavy duty metal case, size 13in. x 104in. x 8in. Price

Smoothing Chokes. Heavy duty. 20 Henry 300 M/a., 2,000 volt

insulation test. Admiralty rating will pass 500 M/a,, 17/6 each.

Mains Transformers. 230 volt Primary, Secondary 500 x 500 at

170 M/fa., 4 volt 4 amp. C.T. W.D. rating insulation test 3,000 volts.

Ample space for additlonal 6.3 winding if required, 22/6.

H.R.O. 6 volt Vibrator Power Packs. Output |65 volt 80 M/a.

6.3 volt at 3 amps., 6 x 5 rectifier, Choke condensers smoothed,

complete in self-contained crackle cabinet size 7in. x 7§in. x 6in.,

battery leads with croc. clips supplied. Brand new, 29/6.

Ceramic Switches. Standard spacing, 4 pole 3 way 3 bank. Special

price 6/6 each. Brand new and boxed.

Smoothing Chokes. Ex- W.D. I5 Henry at 275 Mja. Ministry

rating, resistance 125 ohms, 10/6 each.

Meter Switches. Standard Yaxley Wafer Type, 8 bank, single pole

9 way, Il way or 12 way. Size 2}in. diameter, switch length 5}in.

plus spindle, 24in. Price 7/6 each.

Microamp Meters. 0-100 Microamps. 2fin. Flush Panel Mounting

scaled 0-1,500 yards. Brand new and boxed, 42/6 each.

Rotary Convertors. 24 volt D.C. input. Output 230 volt A.C.

mains 50 cycles at 100 watts, 92/6 each, ditto 12 volt input, 102/6.

Midget 18 Way Moulded Plugs and Sockets. Non-Reversible.

Size 2in. x §in., 3/6 pair,

Chokes. Heavy Duty Ex-W.D. 20 Henry 120 M/a,, size 3in. x 4in. x

24in., 10/6 each,

Power Packs, Type 5441, B, Input voltage 200/250, 50 cycles A.C.

Outputs 300 volts 200 mA., L.T. [2 Volt 3 Amp., also separate 12

volt | amp, supply operating built in Londex overload relay, with

5U4G valve. Supplied in grey mottled cabinet size 134in. x 73in. x

61in., 62/6 each.

Multi Way Switch Boxes, ex bomb release, fitted with 16 toggle

switches, ideal for model control, brand new and boxed, 9/6 each.

Swinging Chokes. Parmeko. 150 Mja. 4.2/20 Henry, size 3in. x 3in. x

34in. 7!6 each.

Ex Am. Switch Boxes. Moulded Bakelite. Totally enclosed. 3

Way 1/9 each, 5 Way 3/6 each.

F24h Camera Control Boxes. Type 35 No. 20, Brand new, 27/6

each, N

A.C. Mains Transformers, Ex-Admiralty, input voltage 100/250

A.C..at 50 cycles, Outputs 670 x 670 volt at 200 M/a., 6.3 volt 4 amp.,

5 volt 3 amp. 49/6 each.

P.O. Automatic Telephone Circuit Diallers, Type [, 25 bank,

Type 2, 50 bank, 1246 each. These precision built units have hundreds

of potential uses each one being fitted with clockwork control motor,

2 Volt Accumulators, Brand New. Capacity 3 Amp. Hours, size

4%ir. x |tin. x 14in, 316 each,

R.I1155 2 Speed Slow Motion Motor Drives. ‘‘A'" type with

double knots, 4/- each,

Amplifier Cabinets. Ex-Well Known Manufacturer, sloping desk

type, well constructed with ventilated cover, chassis drilled for 5,

llo holders, size 13in. x 9in, x 7in. Sprayed attractive yellow. 15/6

each,

R.1155 Receivers, used models, aerial tested, and in perfect working

order, complete with valves, £7/196 each.

A.C. Voltmeters. BSlI Grade, reading 0-300 volts at 50 cycles, 34in.

flush panel mounting, supplied complete with leads and case. 39/6

each,

Uniselector Switches. 4 Bank double wiper 32/6 each ; ditto 8

Bank 45/- each.

Handsets. Standard P.O. telephone type 12/6 each.

Ceramic Switches. 3 pole 4 way 4 bank, standard size wafer, 10/6

each.

Please print your name and address clearly, also Include postage

or carriage on ail items.

Hours of Business : 9 a.m.-6 p.m., excluding Thursday | p.m. Open all
day Saturday.

G. W. SMITH & CO., (RADIO) LTD.

3-34 Lisle Street, London, W.C.2
Telephone : Gerrard 8204/9155
Nearest Tube Stations: Piccadilly or Leicester Square.
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OUTSTANDING OFFERS

@ TRANSMITTERS
RCA ET-4336, Hallicrafters BC-610, GO-9, all with accessories.

@ RECEIVERS
AR-77, AR-88, BC-348,

@ TRANSMITTER-RECEIVERS
W/S Nos. 11, 17, 18, 38, 58, 68. SCR-522, SCR-610.

@ RADAR EQUIPMENT
APS.3, APS-6, BM-1, BN-1, VF, AN/PA, Mk. 26 and ANJAPN
Series of Radlo and Radar Equipments.

@ TEST EQUIPMENT
TS-10A/APN, T5-36/AP, TS-51/APG-4, TS-56A/AP, TS-127/U,
|E-46, Type 205A, Type LR-I, BC-221, AN/UPM, SE-2, 79-B,
Wil I7 ete.

[ ] MOTORS
Accelerating, Aircraft, Generators, Dynamotors, Inverters,
Rotary Converters, wide range of U.S. production.

@ SPARES
(Radio and Radar U.S.A.) Full range of spares for most
U.S.A. Aircraft, Naval and Ground Radio and Radar Units.
(SCR-187, 188, I93/269 274-N, 287, 399, 508-10, 17, 536, 566,
593, 608-10 (very large quantmes) 694, 695 MRN-3,
TRA-I- ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6, IS5,
etc.), Klystrons 3K33.

@ AIRCRAFT INSTRUMENTS & ACCESSORIES
British and U.S. Catalogue supplied only to Governments,
Airlines and Accredited Government Contractors.

SPECIAL EQUIPMENT (NOT ADYERTISED ABOVE) AVAILABLE
FOR N.AT.O. GOVERNMENTS AND THEIR ACCREDITED
CONTRACTORS.

All enquiries to be addressed exclusively to

BRITISH SAROZAL LTD.

(Head Office)

1-3 MARYLEBONE PASSAGE, MARGARET ST., LONDON, W.1

Telephone: LANgham 9351 (3 lines). Cables: Sarozal, London

ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR IMME-

DIATE DELIVERY FROM STOCK AND IS FULLY CHECKED AND

TESTED-—PRIOR TO DESPATCH—IN OUR OWN WORKS AND
LABORATORY.

We buy for cash American surplus equipment.

Television -v Radio : Record
CABINETS MADEATO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATION

B. KOSKIE oerr E»

72-76 Leather Lane, Holborn, E.C.1
Phone: CHAncery 6791/2

THE WORLD'S GREATEST BOOKSHOP

."' * FOR BOOKSX% »

All the Books available on day of publication.
Secondhand and rare Books on every subject.
Stock of over three million volumes.
Subscriptions taken for magagines.

Foyles have depts. for Gramophone Records,
Handicraft Materials, Stationery, Music.
119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (16 linesy d¢ Open 9-6 (Thurs. 9-7)
Nearest Station : Tottenham Court Road

ST i nnanie

SN

THE
BRITISH NATIONAL

RADIO SCHOOL

ESTD.

NOW IN OUR FOURTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course.

FREE TRIAL LESSON, QUESTION and
MODEL ANSWERS — Radio, Tele-
coms., Television, Maths. and our
NEW BASIC TELEVISION. State subject
and grade of any special interest.

1940

A.M.Brit.l.LR.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

PLEASE NOTE NEW ADDRESS:

PRINCIPAL, M.ILE.E., M.Brit.l.R.E,
BRITISH NATIONAL RADIO

SCHOOL
2, CANYNGE ROAD, CLIFTON, BRISTOL, 8

Tel. BRISTOL 34758

POLYTHENE

IO e

F. EQUIPMENT

(AMBYTHENE BRAND)

L FORMERS
KES
ND-OFFS
ED-THROUGHS

Send for particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
(RAVensbourne 5531)

All export enquiries to

3, TOWER HILL, LONDON, E.C.3

|
O
A

ANTEX LTD,,

TBANSFGBMEBS

c 0 l ll S LARGE OR SMALL QUANTITIES
CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.O.S., LEB., ETC.
123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST, 1933

CuNsssasanusNUNEBNBREgASe REeTocon ®vescsvnrnrsasrysRaEpAEEEEEEREERS

SrerEEsEEREAUETREEEEEEEGAEEESENEEBERRaRsELET Y
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Wireless World Classified Advertisements

Rate 7/- for 2 lines or less and 3/8 for every additional
line or part thereo?, average lines 8 words. Box Number:
2 words plus 1/-. (Address replies: Box 0000 ¢/o “Wirsless
World*® Dorset House, Stamford 8t., London, $.E.1.) Trade
discount details availabls on applicatlon. Press Day:

July 1954 issue, Monday, May 31st. No responsibility
accepted for errors.

WARNING

Readers are warned that Gevernment surplus
components and valves which may be offerad
for sale through our columns carry no manu-
facturers’ 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 under-
take to deal with any complaints regarding any
such jtems purchased.

NEW RECEIVERS AND AMPLIFIERS

12-Watt hl%o 1ualit{ amphﬂers, bass: and

treble 05 5;  lists. —Broadcast

& Acoustic Equlpment Co Ltd., Tombland,
Norwich. 100

MIDGFT sensmve T R.F. receiver '(** Wireless
1d.””  April 54), special coils, etc.,
avauable (Dept, w 1).—Osmor Radio Products,
Ltd., 418, Brlghton Rd., South Croydon, Surrey.
Cro. 5148 [2855

WILLIAMSON amplifiers built to author’s
specification; £29/10; capacity available
for wiring and constructional work: write for |
quotation.—A. J. J., 50, Camrose Ave.. g-
ware, Middx. [2889 |

ALL types of audio equipment designed and
built to order, tone compensaf.ion units.
williamsons, ultra-linear, pre-amps, electronic
mixers, and all ampllﬂers up to 1kw. Extended
payments available above £20.—Bernard J,
Brown, 33, Goldhawk Rd., London, W.12, [0024
.J.R. ELECTRICAL & ELECTRONIC DE-
VELOPMENT, Ltd., Bickford Rd., Witton,
Birmingham, 6 (Eas. 0435), -the ‘Midlands
specialist manufacturers of high fidelity sound
reproduction equipment for the world-famous
Williamson amplifier and associated accessories,
includlng tone control stages, loudspeaker
crossover units, distortionless contrast ex-
penders and radio feeders; send: for details[ aincl
0105

prices.
RECEIVERS, AMPLIFIERS—SURPLUS
D SECONDHAND
G.E.C. BRT400B receiver; £950.—Box 4638.
[2793
RO Rx’s and coils in_stock, also ARSS,
BC348R. GR100, etc, —Requlrements please
to R, T. & I. Service, 250, Grove Green Rd.,
London, E.11." Ley. 4986. {0053
R . Units, types 26 @ 37/6. 25 @ 17/6,
24 @ 12/6, brand new in original cartons.
Co., 69. Church Rd., Moseley, Bir-
mmgham [2877
OVELY walnut console cabinet, 4lin mux
20inX18in, with 8-valve feeder unit and
Goodman Audiom 150 12in speaker, Willamson
amplifier.—Ormerod, 10, Arnside Rd., South-
port, Lancs. [2841
RECEIVERS., AMPLIFIERS—SURPLUS AND
ECONDHAND WANTED
HALLICRAFTER communication _recelver
model S.27 in any condition.—Box 5034.
[2862
LOUDSPEAKERS—SURPLUS AND
SECONDHA
G.E.C. 42in horn speakers with pressuxe

3

units and line transformers im very %
condition; £5 each, or offers.—Box 5149. [2893
VITAVOX cass "B’ Type units; 6 46in

6 Monoplanor Horns Car/Mtg., perfect, £50.
Broster, Whitburn Street, Bndgnonh [2853

ENERGIZED loudspea,ker units, 6v d.c. Voigt,
Hartley Turner, E.M.1. 230v a.c, Magnavox
B.T.H.; cheap; offers.—Box 4886. (2828

TEST EQUIPMENT—SURPLUS AND
ECONDHAND

SIGNAL generawr, as new, Taylor; would
exchange for Avo No. 7 universal, simiiar
condition.—76. The Triangle. Malmesbury,
Wilts, Tel. 3208 [2838

IGNAL generators. oscilloscopes, output

meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enquiries are
invited.—Requirements to R.T. . Service,
254, Grove Green Rd.. London, Ell Ley. ?gges

METERS WANTED
WE urgently require meters of all types.
meter components, test equipment, etc.:
any qgantlg large or small; prompt cash or
offer by retu
ANDERS Electronlcs Ltd., 91 Hampstead Rd..
London, N.W.1. Euston 1639 [2778

NEW DYNAMOS, MOTORS ETC
ATTERY chargers, 4 models, 2-6- 12v. 1-2-4
amp D.C. any mains voltage: also larger
types special transformers, chokes, test gear, in-
terior car heaters, etc—The Banner Electric
Co., Ltd., Hoddesdon. Herts. fo112

"’IPARTRIDGE

“‘C° CORE ......
pp. TRANSFORMER

for use in equipment reproducing

Full Audio Frequency Range
with lowest Distortion

@® ““C” TYPE CORE, grain orien-
tated strip wound.

@® POWER RATING : 20 watts for
less than 1% distortion.

@® LEAKAGE INDUCTANCE: [ess
than 8 mH.

@ SELF CAPACITY: 500 pF per
half primary.

Size: 23in. X 2%in. X 3}in. high.
Weight: 21 Ibs.

Full advantage is taken in the
PARTRIDGE Type P3064 Out-
put Transformer of the properties
of grain orientated strip wound
cores, and performance figures are
impressive for such compact di-
mensions and weight.

Its characteristics permit con-
siderable negative feedback being
taken from the secondary to a
point three. or four stages back.

DATA SHEET NO. §
free on request

98,. from wusual stockists

EX WORKS or direct from us.

PAR?Q}BDGE

TRANSFORMERS LTD

ROEBUCK ROAD, KINGSTON-BY-PASS
SURREY
ElMbridge 6737-8

TOLWORTH
Telephone

| DYNAMOS,

EW DYNAMOS, MOTORS, ETC.
LTERNATORS 230/1/5 400V A, self-ener-
gised 3,000rpm, ball bearing, £23/15 del
also special television model same price; vo
age regulator 30/- extr.
2A 1.2hp petrol engine, air-cooled,

4 stmke. startmg rope, tools; £17/10 dehvered
for above alternators.
SPECIAL rotary converters., guaranteed inter-
ference free, fitted radio and television filters,
wt, 60lb, d.c. input 12v_200va. out, 24v, 32v,
50v 110v, 230v d.c. to 230v, out, 250va, £28/10
del.; also converters for radlogram and general
use, inputs, outputs and prices as above; the
above also supplied without smoothing, £25
del. immediate despatch; trade supplied.
AT a purchaser's home 60 mis. S.W. of Sutton
Coldfield a 24v.
TELEVISION converter was tested on Ekco tele-
vision, 12in tube, stated consumption 135 watts
d.c. current from battery only 9%amps, picture
and sound were perfect and completely free of
interference or flutter.
THE ahove are the latest products of British
manufacture, and are guaranteed.for one Sear.
fullest detalis of plant, alternators or 400AV
alt. or rotary converters, by return post; state
which -required; terms c¢.w.0. pro forma in-
voice c.o. (post goods_only).

W. PEARCE, 66. Great Percy St., W.C.1
(near Angel) (0013

ALL types of rotating electrical machinery up
to 20kva available, including rotary con-
verters, rotary transformers, motors, petrol and
dlesel-engmed generating plants, alternators
and d.c. generators. We are also in a position
to quote for power transformers; as actual
manufacturers we will be glad to quote for any
quantity for home or export.
DIESEL Electric generating plants, 3kva, 230v,
with push-button remot,e control, starting
ulpment ready for use ; £225.
WARD, Lordscroft Works. Haverhill
Tel 253, [0039

CH S.
MOTORS, ETG.—SURPLUS AND
SECONDHAND

Suffolk.
ONVERTERS, rotary lOOv d.c, to 230v a.c.
400w, E.D.C. 36v d.c. to 400v d.c. 125ma,
vibrator_50v_d.c to 240v dec.
offers.—Box 4887
OTARY Converters, guaranteed, 80-3000
watts, 2007230 volts D.C. in/ 230 volts A.C.
out; £8-£35—H. J, Mugdan, Ltd., 23, Brook
Mews North, W.2. Pad. 2967, 2870

NEW GRAMOPHONE AND SOUND
EQUIPMENT
ERROGRAPH

76gns.
WEARITE tape decks and component parts.

magnetlc tape recorder,

DISC recording machines and blank discs.
LEAK amplifiers, 10w £17/17; preamp £10/10
GOODSELL, 5w £13/10, preamp £10/

RESLO rithon microphones and stands

EVERYTHING tor the professional recording
studio and quality dealers.

SOUND DISCS (SUPPLIES), Ltd., 178, Bis-
pham Rd., Southport, Lancs. Tel, 88153,

314
BUYING a new amplifier or rebullding the
present one ? See Bernard J. Brown's ad-
verts under New Recelvers and Ampliflers, also
Repairs and Service. foo2:
RE-AMP/RECORD units for use with Leak,
Q.U.A.D., etc., with meter level ind. to
sult Bradmatic, Truvox, etc., now £16; to suit
Wearite, 17gns; this unit gives you first-class
recording with playback via your Hi. —Fl amp.
AMPS, to suit Wearite 2A (EL84), watts
output. 2lgns. and £32 for 12 watts PP with
meter and Partridge out. trans.
MOTEK amp. to spec., £11; others for Truvox,
etc., 12 watts P.P., £21
HARDING ELECTRONICS, 120a, Mora Rd..
London, N.W.2 [2842
NEW E.M.I. /‘H M.V. Battery Tape Recorder,
Makes on the spot recordings, without
mains electricity; complete with carrylng case,
lapel microphone, earphones. loudspeaker
spare batteries and 36 reels of t%ple.B%rlgmai

total cost £120, will accept £85. Xmoor
3636, or write Multicore Solders Ltd., Hemel
Hempstead. 2845

IGH fidelity, v.h.f., F.M. tuner units, a
new receiver, entirely self-contained, mains
driven, 8-valve miniaturized chassis, 2 watts
output at extreme ranges, price includes aerial
and new type H,F. 810 W.B. speaker; £25;
onstration daliy. see also display advert.—
Be Marlborough Yard, Archway, N.18. Arc.
5078. 185

FOR
SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO. 155
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“AUTOMAT" HOME CHARGERS,
CHARGER KITS,
SELENIUM RECTIFIERS

New Goods with Full Guarantee
FOOLPROOF CHARGER KITS. Genuinely trouble
free and ultra rellable. As lold for 11 years through

“W.W.'"with full data
sheet and instructions.
No. 1 Kit. Westalite
3 amp. rectifier, 65
watt tapped, impreg-
B> nated trans,, ballast
bulb, for 2 v., 6 v,
12 v. charger, all
rectifier troubles elim-
inated, 46{-, p.p. 1/10.
Handsome steé]l case,
ready punched, louvred,
enanelled, 12[ No.
1A Kit. [ recuﬂer,
65 watt t.rnnu , ballast
res., ammeterfor2v.,6v.,12 v,, 3 a., 52/6, p.p. 1/10.
No. 2 Kit, 12 v.2 amp rcct. 48 watt trans., ballast, 1l
indleator bulb for 2 v,, 6 v.. 13 v. chnrgcr. 38/6.
Case 12/6, p.p. 1/10. Wt.8 1b. W, case: 1to 20 cell
1 amp. kit forsmallradio store, 78/6, p.p. 2/-. Senior
Model, for 6 v./12 v. at 4 to 5 amp., 12 v. § amp.
8.T.C. rect., B3 watt trans,, ballast bulb, 64/-, p.p.
2/.. S8lider Kit, 120 watt trans., 14 v. 6 amp,, large
finned type rect., slider res., high grade ammeter,
wt. 17 1b,, for 8 v./12 v. charger, £4/13/-, carr. 4/-.
POWER PACKS, to order up to 500 watts. Chargers,
specials tu order nt keen prices,example; 25 cell 1 amp.
self- remllatlng, £8/10/-.
¢ AUTOMAT » HEAVY DUTY HOME CHARGER.
Virtually unwre, output
self-regulated to t.ha bnttery voltage, fine workmanship
and finish, 12 months genuine guarantee, for A.C.
maing,220/245 v.,std. model 6 v./12 v. 2 amp. output,
59/6, p.p. 2/{-, wt, 8¢ Ib.,ditto but 5 amp., wt. 15 lb.,

15/- 12 v. 3 amp., 69[ 8 v. 3a41‘zv 2 a., 69)-,
P. 2{-. 24 ¥v.3 A, t.r\lck charger,
SELENIUM RECTIFIERS, new stock not surplus, best
makes. 12/15 v. 8.4 amp., 15/6, p.p. 9d.,24 v. 8 amp*,
2716,24 v.0.3 amp.,9/6,24 v. 1.6 amp.,15/6, p.p. 9d.
15/8, 12/14 v. 6 amp., large finned type,
, 24 v, 5 amp., §7/-, Small gpace h.t.
250 v, 60 mis., 716,‘250v 100 m/a.bridge,14/6,
p.p. 6d., miniature 200 v. 30 m{a.,7/6, 230 v. 200 m/a.
bridge, 22/-, Mapy others, h.t.andl.t., with or with-
out transformer.
“ RENEWBAT.” Battery desulphator and conditioner
1/9,.post 3d, Car slze 3/-, post 4d.

CHAMPION PRODUCTS

43 Uplands Way, LONDON, N.21. Phone LAB 4457

SURPLUS

@ TRYLON LATTICE LADDER TOWERS®
Soft. high triangular section, [2in. wide®
Highest quality, with all hardware, New, in
original cases, £40,

@ TRIPLE DIVERSITY RECEIVERS. [.5 to
30 Mgcjs. Built-in loudspeaker and power
supply. Fully metered. Precision H.F.,
L.F. and B.F. Oscillators. Variable gain and
selectivity. Band pass and tone facilities,
Full details and photo available,

@ 100 WATT BROADCASTING TRANS-
MITTERS. Made by Woden. Self-contained
in 4ft. 6In. cabinet. Input 190/250 v. A.C.
Output 250 watts Triode H.T. 2,200 v. Fully
valved., £22/10/-.

RACKS. 5ft. éin. high (A), channel iron
sides, drilled and tapped shock base de Luxe
£3/10/-. (B) as A only 3t. 6in. high, 40/-
gC) 5ft. 6in. high, angle iron sides, plain base.
5/,

LARGE VALVES. 4212 (250 watts), GU-50,
VT-26C, DET-12, VU-29, 8308,

R.C.A. HIGH POWER LOUD SPEAKERS.
25 watts. Finest quality waterproof construc-
tion with output transformer. Can be heard
a mile away. £14.

@ TRANSMITTING COMPONENTS.
Transformers, chokes, condensers, large
variety up to 20,000 volts.

@ INSULATORS
50 different types.

Large quantities of over

WANTED. Technical Manuals or Data of any
American or British Service equipment,

Many other items too numerous to mention.
Send your requirements. Lists available.
All packing and shipping facilities.

H. HARRIS
ORGANFORD DORSET

Telephone :  Lychett Minster 212,

NEW GRAMOPHONE AND SOUND
EQUIPMENT

INE-VOX disc xecordlng equipments, type

C7J for high-quality recordings from exist-
ing microphone equipment; price from 28gns;
also available as a complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; type C7, for highest quality professlonnl
requirements—recorder mechanism at 48gns, or
complete channel at 110gns; demonstrations
arranged in London.
PLEASE write for details to K.T.S., Ltd.,, 60,
Aylward Rd., London, S.W.20 (Liberty 2426).
Callers by»appointment only. 02
GRAMOPHONE AND SOUND EQUIPMENT

PL
DISC recording; Presto K.8 portable, com-
Pplete, £55; Presto K.10 portable let,e
each with spares, valves, etc.; kno t

JOHN KING (FILMS), Ltd., Film House, Ea.st
8t., Bn hton

2834
V portable disc recorder, model 23500H

‘complete microphone, dics, etc., perfect
condltlon offers,—1801, London Rd., Lelgh on-
Sea, Essex

TR NSMITTING EQUIPM
CRS522. ET4332B  T.U.s for 80375, T1131,

TR1430 TRI1143A offered.—E.W.S. Co., 69,

Church Rd., Mose.ey. Birmingham. [2708

NEW_TV COMPONENTS
TELEVXSION 3%in canned formers, 2/3 each;
TV coil sets, transistors, Mullard; ring for
a demonstration as completed receiver.—Bel,
Marlborough Yard, Archway, N.19. Arc. 5078.

NEW COMPONENTS
RYSTAL microphone inserts
Mic-6), guaranteed brand new:
free.—Radio-A Ltd. (Retail
Market St W tford, [0036
LUORESCENT fittings. Special reduced
price offer, 4ft 40w white stoved batten
compiete with ballast starter and tube, ready
to plug in, 210/240vy a.c. 39/6; these are neat
compact fitings suitable for home and work-
shop.—Malden Transformer Supplies,
Rly. Station, New Malden, Surrey.

{Cosmocord
15/6, post
Dept.), 239

Mal.
compPo NENTg—SURPLUS AND

SECONDHKA
ADIO CLEARANCE, Ltd., 27, Tottenham
Court Rd., London, ‘W.1. Tel. Mu.seum 9188.
ELECTROLYTICS, capacity, voltage. snze. type
of mounting, price post paid: 6y Ln
Tug. 1/9; 2604250, By, 1521, Jag, 2/-: B
500, 6v, 1)(3 lug 2/6: 40+ 150v,
cll 2{ 50v, 1X2, clip, 2/6 20+20
s Yt 3. le3d, 275y 12
18 s 955 dlip, $/3; 60+ 100,
EE A I pet v il"‘xi't'sﬂa
D. = .
2, clp, 1%X2, 4/9: 16.
30+4q, 300 l

lug,
1X 2

tlip, 'a/-: 40440
+24+16 350/4257. 1%X2

257350, 4%, clip, 6
sm.% m cl ABX4 oip 2/%.
gtiv, 17! 105

+32. 3

/6 -%
ol 1/b MR R
ly!un)(.‘ﬂn wxre emieéJ 8; all +all /
some with sleeves, all voltges, WKG, surge
where marked new stock, guaranteed.
TELEVISION! Set of 3 components, comnﬂsin;z
line output trans., with E.H.T, windin give
7kV, using E¥51 (heater wmdm for Ysl also
included), and fitted with width control scan-
ning coils, low impedance line and frame, focus
coil (res. 10,0000}, current approx. 20

the set of 3 for 42/-, plus 2/- post., ddagmm of
line trans. supplied.

PERSONAL recelvers, 3 valve T.R.F. using IT4s,
contained in_handsome bakelite case with lift-
up lid, size 7X6%X5in with lid closed, plastic
carrying handle fram, AE in lid, these receivers
cover the medium wayeband and operate from
self-containe’ dry batts,, standard types,
W1435 and UZ, output to a B{alr of hghtwe ght
‘'phones (H.R.), controls tuning and re-
lid switches on, supplied brand
new, with valves, batteries, ‘phones, an ideal
set for lnvallds, hos. patients, etc.. these re-
ceivers are not Govt. surplus and are offered
ready to play; carr. paid £4/10.

g)gVE SAL  amplifiers, B&alve 20\vatt AC/

black crackle
chrome cover, overall size 15%mx7/qrnx7in
Mu-Metal input

4XCL33,

First-class oomponents (Partrid
driver, Gardner choke, AE.E.
trans. for mike) Valves, 2XEF37,
2XUR3C. Switched input for high or low imp..
top cut and bass cut switches, mains
switch, mains plug and socket, 220-250v. iso-
lated cha.ss!s, 1500 output. Wired and tested.
for use, with valves, brand new,
£10 19/6, carr paid .
SmA meters, moving coll, bakelite case, 2in
square, fluish mounting, new. boxed; 8/- post

vaia.
MAINS trans., 250-0-250v. 80ma, 63v 25A

80m 800v

4v 1 1A, 5v 2.3A;
from  ex-Govt, eq um some may have %
panels broken, but gunranb»ed O.K.; 13/- pos
oaid: ideal for scopes

RADIO CLEARANCE. Ltd.. 27, Tottenhany Court
Rd.. Londen, W 1. Tel. Museum 9188, ~ 10015 |

: have beén taken

{0187 |

Malden l
2655,

I

Swileh
on 70

ENLEY

ELECTRIC
SOLDERING IRONS

Solons save time, reduce costs. Solon
soldering is always clean, reliable and
simple, Five models, in voltage range
100-250; each with 6 feet Henley flexible.
65watt; oval tapered or round pencil bits.
125 watt; oval tapered or round pencil
bits. 240 watts; oval tapered bit.

Write for Folder Y.10

T,HENLEY S Telegraph Works Co, Lt
ik 51-53 Hattoo Garden, London. E.C1

—THE MODERN BOOK C0.—

BRITAIN’S LARGEST STOCKISTS
OF BRITISH and AMERICAN
TECHNICAL BOOKS

Electronic Organs by R. L. Eby.
Postage 9d

Television Engineers’ Pocket Book -
edited by E. Molloy and J. P. Hawker,
10s. 6d. Postage 6d.

The Radlo Amateur’s Handbook :
by '* A.R.R.L."" 30s, 0d.

TV Fault Finding:
5s. 0d. Postage 3d.

Handbook for Wireless Operators by
the G.P.O. 3s. 0d. Postage 3d.

Television Receiver Sepvicing : Vol..|—
Time Base Circuits by E. A, W, Spreadbury.
2)s. 0d. Postage 9d.

Basic Mathematics for Radio Students
by F. M. Colebrook. 10s. 6d. Postage 4d,

Radio Control for Model Ships, Boats
and Aircraft by F. C. Judd. 8s. éd.
Postage 4d.

International Radio Tube Encyclopaedm
by B. B. Babini. 42s. 0d. Postage s,

Radio Engineering by F. E. Terman. 50s. 0d.
Postage |s.

Electronic Gadgegs for the Constructor
by E. N. Bradley. '3s. 6d. Postage 3d.

Radio Valve Data compiled by ** Wireless
World.”" 3s. 6d. Postage 3d.

El;:tronics by A. T. Starr. 32s. 6d. Postage

40s. 0d..

1954,
Postage ls.
Data Book No. 5.

Electrical Engineers’ Reference Book
edlted by E. Molloy 70s. 0d. Postage Is.

Radio Designer’s Handbook by F, Langford-
Smith. 42s. 0d. Postage Is.

19-23 PRAED STREET
LONDON, W.2
(Dept. W.6)
Please write or call for our new catalogue.
Phone : PADdington 4185,
Open all day Saturday.
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DUODE
SOUND/

The keener and more discerning your ear,
the more important it is that you should
insist on hearing a Duode.

Compare Duode detail, Duode transients,
the clear, clean Duode extreme top; hear
the hard, true Duode bass, then listen for
the missing items—no resonances, no
harshness, no boom. In these positive
and negative virtues lie the secrets of
Duode power to give supreme, lasting
pleasure.

For the owner of discriminating ears a
Duode is the soundest possible long-term
mvestment

If your dealer reallf knows anything about

good sound he will know Duode. If you
cannot obtain satisfaction, write to'us.

BARKER
SOUND REPRODUCERS
3 Newman Yard, London, W.1

OPPORTUNITIES
IN RADIO

‘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
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I.R.E., City &
* Guillds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses,

We definitely Guarantee

“NO PASS—NO FEE”

1f you're earning less than £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
388> COLLEGE HOUSE,

29-31, wmum- 8 LANE,
LONDON, W.8.

[ COMPONENTS-—~SURPLUS AND
SECONDHA

N
UPREME RADIO, 746b, Romford Rd., Mano
Park London, E.12,  Tel. If. 1260. Est

18 ¥
RADIO ‘and television component bargains at
the right price,

RTE rods, copper tube type, 18in long, our
Drice 1/8
STEEL chassls, ready punched, for superhet
layout, 14inX6inX3in, amazing bargain at 2/6

POPULAR value, 1 and 14w resistors 3d ea. or |
doz,

or ass.
buy! Crystal sets,
Bakelite case, S%lnXZ%mxl%m wired ready
for use, 7/6 e
FILAMENT trans Primary 0-250v; sec. 6.3v
at 1% amp, 5/9 ea,, or 3 amp type, 8/9 ea.
ALL: types of condensers, vol/controls, speakers,
etc., always in stock at the very keenest prices.
TERMS, ¢.w.0., no c.o.d.
SEND 9d extra for postage orders under
2l4d s.a.e, all enquiries and list. 02i
QUTHERN RADIO SUPPLY, Ltd., 11, Little
Newport Street, London, .C.2. See
displayed advertlsement, page 149. [00 6

LECTRONIC Components. Send stamp for
interesting comprehenslva bargain _list.
A. McMillan, 5, Oakfield Rd., Bristol, 8. [2846
WE have been fortunate in securing a very
limited number only of heavy duty potted
mains transformers at special clearance prices,
ideally suitable for recor ing, amplifying or any
use where a ‘‘ super ”’ transformer is required;
three types only avallable —
Input: Standard mains,
EEO 1): 265-0-265v, 175m/a.
(3 4.1y—2.5am

6. 7v—7amps
SIZE: stnxsmxal/.m. weight 20lb approx.; 25/-
2/6 carriage.
: Standard mains.
: 365-0-365v, 120m/a.
0 423mp

g
SIZE: 5mx4l/zinx7ln weight 13l4lb; 22/6 each
plus_2/- carriag

C.—Input: Stand rd
SEC (1): E.H.T. 1540v, 175m/a
} : 2.05v, 2amp
4.1v, 8amp (for VCR 97, etc.).
SlIZEz/Ewmxlll/,mXﬂn weight 151/211) 25/- each
D us =
WALTON'S WIRELESS STORES, 48, Staﬂord
St., Wolverhampton, [oo
ENTLEY Ltd,, 38, Chalcot Rd., N. 1
Primrose 9090 Offer.—New mansbndge
type condensers, 200vde working, 0.5mfd, 6d;
electrolytics, all all. cans, 16X8X8 mfd 500v
3/6, 8X8X8mid 400v 3/-, 8XBX4mid 500v 3/-,
mfd 5 2/9, 8mfd 500v 2/6, 32mid 350v
2/-, 24mfd 350v 1/9; 4mfd 200v micro pack
1/-, 12mt 50v micropack 9d; Lf. chokes,
500 ohm, 3/-; X-Govt. new semi-midget multi-

ratio output transformers 2/-; 550 ohm wire
wound, pre-set potentiometers, 1/6; volume
50K, less switch, 1l/nin spindle,
WX6 and w1 9d; 7-way sm ed
press button units, 1/-; metal cased condensers,
0.01, 2, 0.005mid 4/- doz, 0.lmfd 350v
mica mould 6/- ex-unit bargains:
actuating gear t and contacts. 2/6; com-
ponent assembly consisting of 5 nsers, 6
resistors and transformer, 2/-; dltto. but ifon
cored coil in enclosed former, easily rewound,
transformer, several condensers, resistors and
choke, 2, new wire wound viterous resistors,
75, 90, 130, 150, 270, 500, 680,
800, 1.5K, '2 22K, 27K, 3.2K, K,
43Kk, 47K, 5K, 68K, 7.5K, 15K, 20K, 25K,
30K, 35K, 39 . any size, 1/-; 20w, 100, 400,

doz;

/-3

850, 1 10K, any size 2/-. valve holders,
English sénln, moulded, 3d; English 7-pm.
ceramic, 3 ype. ceranuc, 1/-; B7
paxolin moulded 7d, B9A moulded 7d,

s dide 6d; selenium rectifiers, RM4.
Ov 275ma 12/-, 360v 80ma 5/6; glass dials,
6d, M & L, 5.wave, 3-wave, all 1/-; slant
9-wave with provision for mag ic ee ({
Valves: VRI1 @ 5/-, 455 /- 10/,
. CV1g945 8/-, CV1941 5/- CVIBG
1 Z4 5/6,
new

5/6, VRis

3/

(o] )
AC/P (6 volt) 5/6
Cv522 7/-, CV1777
8/-, Cv216 8/6, 3D6 2/-, 12SR7 '7/6, CV703
8/-, 1G6 6/-; terms cash with order or c.o.d.,
postage and packln% extra; 24-hr postal ser-
vioe; s.a.e. for free list. [2880
WANTED,

ANTED, Wilcox Gay V.F.
or modified cond.m

EXCHANGE, ETC.
O. units in new

McELROY-ADAM G GROUP, Ltd o 46
Greyhound Rd.. London. W.6. Tel
113879 [019

in brown |

[FOR OVER 20 YEARS THERE
HAS BEEN AND STILL IS
ONLY ONE

Specialists in the manufacture of the

HIGHEST QUALITY CHASSIS

Modet
FC.38

c‘.,. &

RADIOGRAN ® &
CHASSIS srctocssommencmte o

2‘fmg from

8 valve superheterodyne to a 15 v Band-

spread receiver. The three most popular

models, universally acclaimed are

FC.38—8 valve—all-wave—l’rlce £23/13/-
(inc. tax).

RF.41—10 valve—all-wave—Price '£31/19/8
inc. tax).

E 125/A — 14. valve — all-wave — Price

£48/19/5 (inc. tax).

As introduced in March
our  Special ” Radio-

gram is now much in demand This superbly-
cabineted receiver incorporates the magnificent
FC.38 Chassis, the very latest 3 speed inter-
mixing Record Changer and a High Flux 10in.
P.M. Loudspeaker.

¢ Special **
Radiogram
Price

79 Gns.
(ine. tax).

TELEVISION

The TV.5 Range is available in

many forms and incorporates all the
most up-to-date improvements such as 5-chan-
nel selector switching and aluminised flat faced
tube and tinted filter.

% PROVISION IS NOW MADE FOR A
13-CHANNEL ADAPTOR, WHICH
WILL BE AVAILABLE AT A'NOMINAL
CHARGE WHEN REQUIRED,

The TV.5 Range really gives the TRUE

BLACK AND WHITE PICTUR

TV.5 14in. Chassis, £54/-/3 (inc. P T)

TV.5 14in. Table Model, £61/19/- (mc P.T.).

TV.5 14in. Console, £72I9;- (ine, P.T.).

TV.5 17in. Chassis, £64/15/11 (inc, P.T.).

TV.5 17in. Console, £82/19/- (inc, P,T.).

SEE PAGE 62 FOR DETAILS OF

OUR NEW AMPLIFIER

Our Showroom at the address shown below
is open daily from 9 a.m. to 6 p.m. (Satur-
days 5 p.m.) and we are always delighted to
demonstrate any of our Models or supply
any information regarding them. If unable
to visit us please send for the specifications
you may require.

WIRELESS &
TELEVISION

ARMSTRONG CO. LTD.

5 WARLTERS ROAD, HOLLOWAY, LONDON,N.7
4 |

Telephone: NORth 3213(4————
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MANUFACTURERS’ SURPLUS
Outstanding Bargain Offers

AMPLIFIERS
A.C./D.C, 110-250.
Output 4 Watts,

2UL4L in push-pull, UCH42 phase splitter and
Ist amplifier, UAF42 mike stage. Size 9 x 4 x 4in.
Ideal for Rec. Players, Baby Alarms, Tape Rec.
and unlimited other uses. 90/-, pp. 3/-.
Output Transformers to match, 16/6.

E.H.T. TRANS-
FORMERS

5-6 Kv. with U22 Rect.
37/6, pp. 2/6.

TRANSFORMERS (tropicalised), 300-0-300,
200/250 v., BO mA_, 6.3 v, at 3 amp., 4 v. at 2 amp.
13/6, pp. 1/6.

METAL RECTIFIERS.
6/6, pp. 6d.

Hundreds of Bargains in TV & Radio Components.
Send for list.

Jackson’s Radio Supplies
163, Edgware Road, London, W.2

280 v. 80 mA, Hiw,

VALVES!! TUBES

Wholesale and Export Only
First Grade Quality—British & American

S. SZYMANSKI

12a Leighton Grove, London, N.W.5
Tel. GUL 6077/8 Cab. *Shemanskee, London"’

ANTED, EXCHANGE, ETGC.
VHF ust equipment,

TS47AP, TS174, TSl75/U TS148 or TSX-4SE
amlysers. BC231 freq. meters, TS69, and any
U.S.A. test gear; Klysrons type 723/AB 2K33
2K33 2K41; recelver, APR4 and units TN16
17-18-19; ROA ARSSD, S27 and SX28s and
S27CA; microwave equipment; highest offers
410. Universal Elec-
Lejcester Square, Lon-
0229
ANTED, recelvers A.P.R.4, also T.N. 16, 17,
18, 19. etc., and any radio test gear.
LESLIE DIXON & Co., 214, Queenstown Rd
Battersea, S.W.8. Macaulay 2159. o1
ANTED, R.C.A. transmitters, all types or
any R.C.A. components, including chassis
and metal work.
McELROY-ADAMS MFG. GROUP Ltd..
Greyhound Rd., London. W.6. Tel. Fulham
1138/9. [0196

glven by return.—Ger.
tronics. 27. Lisle St.,
don, C.2.

ANTED, Tuning units, TN17, TN18, TN19,
for R54/APR4; £50 each offered . —Box
63. (0261
ANTED, service sheet for recelver R103A.
rite E Bonson,
Manor Park., E.12.
ANTED. G.E.C. Wobbulator; good price
4 pald.—Reyno.ds. 48. Melford Rd., I.m[:gggé

E1l

WANTED TCS/6 or TCS/12 transmitters in
mint cordition; also control boxes for

same.

McELROY-ADAMS MFG. GROUP, Ltd., 46,
Greyhound Rd., London, W.6. Tel. Fulham
1138/9. [0195

ANTED, HRO colls, Rxs, etc., ARBBS

BS348s, $27s, ete.—Detalls to R.T. I.
Service. 254, Grove Green Rd., London, Ell
Ley. 4986. [0163

WANTED, set manufacturers’ or ex-Govern-
ment radio equipment, large or small quan-
tities of valves, electrolytics, speakers, meters,
also compone
LOWE ROS 5. Fitzroy St., London, W.1.
Tel. Museum 4389 [2703
RGENTLY wanted, manuals or instruction
books, data, etc., on American or British
Army, Navy or Alr Force radio and_electrical
equipment.—Harris, 93, Wardour St., W.1.
Tel. Gerrard 2504. (2661

WANTED BC610 Halicrafters, ET4336 trans-
ters, AR88s receivers and spare parts
for above; best prices.—P.C.A. Ra ce &
Works, Beavor Lane. Hammersmith, Riv.
8006. [o080
AL’I‘HAM RADIO Co. pay highest prices in
the trade for all American equipment, in-
cluding test sets, transmitters, receivers, etc.—
Jersey House, Jersey St., Manechester, 4. Tel.
Central 7834-5-6. fo228
ANTED R.C.A speech ampllﬂers, type
K, and tunin
stating quantlty ant

Office ‘and Works,
Hammersmith, W.6. Tel. Riv.

Ave.,

dio Offi
W.6

or

Beavor Lane.
8006.

ANTED, good quality communication rxs
domestic radlos, test equipment, etc.;
prices paid., established since 1957 - Riilers
Radlo, 38a, Newg_ort Cour 1 min. from Leices~
ter Sq. Tul 1 4638. Call write or
send. Hours of busmess 10-6 p.m. Open all
day Saturday. fo199

ANTED, sugnaé generators types 30, 31, 51,

53, 54 56 01; also any American'test
1t with prefix TS or B merican re-

THE MAGNEGRAPH
RECORDING CO. LTD.

1, Hanway Place, London, W.I.

SPECIALISTS
ONLY IN
MAGNETIC RECORDING
EQUIPMENT.

Send stamped addressed envelope for
details of ;-

HIRES

SALES

REPAIRS
DEVELOPMENT
DESIGN
ACCESSORIES

Langham 2156

% % %

Telephone:

ceivers types ARS8, APR4 or smular —Send
imce and details to Hatfield Instruments, Ltd..
75 Ux ndge Rd., Hanwell, W.7. Tel, Ealing

[0037
WILL buy ART/13 T47A or T47 type f.rans-

er: RS/ARN7 radio compass receiver

BC348 recelver ARC3
receiver; BC312 and BC342 receivers;
Loran transceiver; R89B Glidepath; C alti-
meter receiver; IEI52C scope; RA20 power
units; T17 microphones; TS67 test sets.—Write
H. urke Co., 49, Washlngton Avenue, Little
J. [2843

| Perry, N
VALVES
500 valves, d\,;pe DE’I'12 (VTGZ , for sale,
yes adio, 606,
K:lngsbury Rd Blrmlngha,m 24 [2786

VALVES WANTED

LL types valves wanted; state price and
quantity available.—Box 4441, [271
ALL types of valves required for cash; smt,e

quantity and condition.—Bentley, Ltd., 38,
'Chalcot Rd., N.W.1. Primrose 9090. ['715
60/_ pald for 723A/Bs, 45/- 813s, also re-
quired types 808, 707B, 832, etc., any
quantity. —erte/te Pype Hayes Radio 606,
S{glé\zgeb Iy Birmingham, = 24. Erdinszzgon

CONTACT LENSES
MODERN CONTACT LENS CENTRE, 7(J.1),

Endsle|gh Court, W.0.1, Deferred terms.
Booklet sent. {0211

L

CABINETS
EWIS RADIO have the best selection and
ﬂnest ﬂnish —See page 151. [0224
e radiogram_ cabinets; detalils.-
Cabmetware a. Heyes St., Blackburn.
WALNUT radiogram and television cabinets,
soundly constructed: stamp for details.—
R. Shaw 69. Fairlop Rd., Leytonstone, Elzl =
' r24

70, Kensington
12887 |

Most types of coil winding undertaken,
Very quick deliveries, small or large
quantities. Transformers, Chokes, Solen-
oids, Relay Coils, etc., wound on your
own bobbins or formers for your own
assembly. Impregnating (varnish) on
all work done if required. Best quality
material used, Single prototypes made
to high standards, regulation and cool
running, etc,

FORCATHODE RAY TUBE FAILURES,

I Special low capacity secondary winding for
Heater/Cathode shorts to restore picture
after this fault has occurred. All Primaries
tapped, framed and tag panelled. 200/250,
2v.at2a,4v.at22,6.3v,at2a, |0.8v.
at 0.3 a,, a£ 29/6 each.

(Discount to trade)

EMISSION REJUVENATORS. 200/250
tapped outputtapped in steps. 2 v.to 24 v.
to 23 v. at 2 a., at 35/6 each.

Qutput 200/250 tapped in steps 6.3 v, to
7 v.to 8 v, up to 9% v. at 2 a,, at 37/6 each.
{Discount to trade)

Both space wound for Heater/Cathode shorts

also

T.V. HEATER TRANSFORMERS. 200/250
63 v.at7 a, 0-2-63 v, at 2 2, at 19/6 net.

T.V. AUTO TRANSFORMERS. 0-190-
210-230-240 at 6.3 v. at 7 a, 0-2-6.3 v. at
2a., at 27/6 net.

T.V. FRAME TRANSFORMER. 60 H.

| magnetic deflection, suitable for most
home constructed sets at 15/6 net.

FULLY SHROUDED, 200/250 input,
350/0/350 v, at 150 mA,, 6.3 v.5a.,5v. 3 a,,
49/6 nett.

NORTHERN TRANSFORMER CO.

215 BARKEREND ROAD
BRADFORD, YORKS

——PRECISION METALWORK——

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH

Shardeloes Garage, Shardeloes Rd., New Cross,
London, S.E.14.
Telephone : TIiDeway 4795

B o g b g gV o oF o gF o o ¥ W o 4 ‘
Introducing the :—

TYANA TRIPLE THREEZ

=
MAKE SOLDERING A PLEASURE

SMALL SOLDERING IRON
Com&lge with detachable BENCH |9/6

The smallest hlgh -power soldermg iron.
Length only 8fin. ; adjustable long bit dia.
/|6/250mams voltages [00/110, 200/220,

230
The “"STANDARD"

Popular Soldering Iron

@u&— %»

now reduced to 14/11
Replacement Elements and Bits for both types
always available.
KENROY LIMITED

152/297 UPPER ST., ISLINGTON,
LONDON, N.I.
Telephone : Canonbury 4905-4663

z
’
%
z
:
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ANNOUNCEMENT!

DENCO (CLACTON)
LIMITED

In order to avoid confusion between
the well-known trademark “DELCO”
and our own trademark ‘“ DENCO”
and as “ DELCO” was registered as
a trademark before “ DENCO”’, we

have agreed to withdraw our “ DEN- |

CO” trademarks from the Register
and revert to our former trademark |
“MAXI Q. In future all of our
products will be manufactured, adver-
tised and sold under the registered
trademark “ MAXI Q7.

DENCO(CLACTON)LIMITED

357/359 OLD RD., CLACTON-ON-SEA,
ESSEX

SWAN MODEL CZR
COMPONENT BRIDGE £

SHORT SPECIFICATION
R, 60 to 5Meg. g
C. 10pF.to25 uF,
L. Inductors can be matched, or compared with external
standards,
Scale Acouracy: From 4 2% at X1 to 4 5% st X10.
Finish: Smart grey leatherette covered case, perspex
escutcheon outlined with burnished aluminjum.
Asingle ear plecels used asasensitive nullindicator and the
nternal osclliator can be used as & separate audio source.
PRICE £5.5.0 complete, carringe free.
Guaranteed for 1 year.
Please write for full specification.
Our terms are cash with ozder or C.0.D, Complete satis-
Izction or money refunded.

"SWAN ELECTRONICS,

43, BOURNEMOUTH ROAD, PECKHAM,
LONDON, S.E.I5
Telephone : NEW Craoss 7136.
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CABINETS
ABINETS made to order, Send detalls | pusm—— o—
for guotations.
Reflex Cabinets, finished in period or

BASS

contemporary styles; see display advertisement,
page No, 155.

CABINETS for Goodmans and other Loud-
speakers

YOU can see your cabinet being made in our
cabxtx,xet making shop. Open till 5.30 Saturdayks

A VIES & Co. (cnb net Makers), 3, Park-
hill Place, off Parkhill Rd., Hampstead, N[28434

Guiliver 5775

REPAIRS AND SERVICE
MAINS transformers rewound, Dew trans-
formers to any specification.
MOTOR rewinds and complete overhnuls. first-
class workman.ship. fully guaranteed.
F.M. ELECTRIC Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel. 4789183

LOUDSPEAKERS Tepaired promptly.—Model
Loudspeaker Service, Bullingdon Rd.,
Oxford. (2837
ERVICE sheets for hire or sale, over 2,000
els, radio and television; s.a.e. en-

quiries—W. Gilbert, 24, Frithville Gardens,
London, W.12. 12874
RANSFORMER rewind service, mains,
E.H.T. transformers and chokes, prompt
delivery. ra; ge of replacement t. pes ex stock or
manuracture to your specificatio
METRO! SERVICE

Co., 75,
Kilburn Lane. London W.10. Ladbroke 20229&

MAINS transformers, E.H.T. line outputs
chokes and fleld colls, etc., promptly nnd
efficiently rewound or manufactured any

| specification; 12 months’ guarantee.
BROKE WIND SERVICE, Ltd., 820a,
Harow B, Bensal Rise, N.W.10. Lad. 0914,
022;

ELECI'RICAL test instruments repajred and
standardized, all types British or American.
ammeters, volimeters, ohmmeters DC/AG
multi-range meters, etc.; meters converted to
specification.

CTRICAL INSTRUMENT REPAIR
SERVICE, 329, Kilburn Lane, London, W
Tel, Lad. 4168.
ipment repaired/rebuilt or modi-

fled, disk or tape recorders/amplifiers/
sound projectors, quotations without obligation,

@°
O

extended yments available above £15.—Ber-
na d J. Brown, 33, Goldhawk Rd., Longgélg

2 4 -EOQUR service, 6 months’ guarantee, any
transformer; rewind, mains outputs and
i.f.5., etc.: all types of new trans.. etc., sup-
plied to specification; business heading or ser-
vice card for trade prices.—Maljestic Wlndlng
Co., 180, Windham Rd.. Bournemouth. [2526
S professional sound recordists ana mem-
bers of the Association of Professional Re-
cording Studios, we are particularly well quali-
fied to give advice and service on ali aspects
of sound recording and reproduction. Design of
tape equipment a speclality. Circuits designed.
repairs and m ications carried out quickly.
Advxce freel %H’e}‘l See also below:—
HEiIS VE service to trade and ama-
teux‘ design, manufacture and repair of elec-
tronle equipment carried out by specialists:
equal attention given to small or large orders.
See aiso below:—Autoeh rs, 48-hour service,

plus carriage; aiso all repairs carried out: trade
enquiries invited; callers by appointment only
please.—Arlel Sound, 57, Lancaster Mews. Lon-
don. W.2. Tel. Paddington 5092 (2 Ilnes)

ARMATURE rewinding service to the trade.
vacuums, drills, grinders, hood dryers,
denta]l motors, vacuum cleaner armatures re-
placed from stock, 24 hours service; every Job
gunmnteed we also spectalise in complete
auls and reb of vacuum cleaners;
vacuum cleaner parts, hoses, bearings, ‘tans,
brushes, for any make In stock.—Regam Elec-
| tric 95. Park Lame. Leeds. 1. 10028

PAINTS, CELLULOSE,

lose and synthetic paints and all

Sﬁgﬂna

requisites sulgphed catalogues free.
Brooks, 53 arold Wood, mford. [0207
BUSINESS AND PROPERTY
AROLD E. LEVI & ., Auctioneers, Sur-
veyors & Estnte Agents, 760 Lea Bridge
Rd. Leyton 17 Lg 1171/411
FOREST Heehoid

factory
approx. 5, o sq ft, steel framed building with
concrete floors, office and caretaker's accom-

modation, canfeen. boller house garage,
all main services;

APPLY Harold E, Levl Co., 760, Lea Bridge
Rd., Leyton, E.17. Ley 117174117. (2861

RADIO and TV servicing workshop (Trade
and Public). elect. installation contractor;
6 years estab. and wholesaling; going
concern, S.W.l; £800 plus s.a.v.—Box 4520.

(2777
R Sale.—Goodwill, equipment and stock of

Gul de Buire. Ltd., speclalists In sound
recording.—Address enquiries to Recelver for
Debentureholders, 121, Queen Victoria St.,
London, E.C.4 [2871

BUSINESS OPPORTUNITIES

OL -ESTABLISHED firm of exporters in the

electronic field, mvxte manufacturers seek-
ing overseas sales to communicate 39.
ADVERTISER desires contact sultable sales-

experienced ty with small capital for
organizing dlrect saes of radi radiograms
and tape-recorders consumers; partnership
basis; all other a'm i menm eompleted please
give full details —Box ¢ %835

i0s,

ETC, |
PAIN‘!‘ spraying handbook, 3/6 post free. cellu-

' V.H.F./FM

After considerable research into the many
problems of V.H.F. Frequency Modulation
reception, we are pleased to ann\ounce that
our Tuner Type FMB8I is available'to experi-
| menters and enthusiasts,

| The excellent reproduction with absence of
background noise provides am amazing
degree of realism when used with Wide
Range reproduction equipment.

The FM8| uses the latest valves and tech-
niques ; Tuned R.F. stage; Frequency
| Changer ; 2 L.F. stages ; Ratio Discrimin-
| ator ; A.V.C,

Tunable between 87.5 Mc/s.-100 Mc/s., the
| FM81 will receive the B.B.C. Frequency
| Modulated V.H.F. transmissions approx-
imately 50/60 miles radius from WROTHAM

Please send for leaflet.

9 Band (6 Electrical band spread) with

$68S

R.F. F.C.2 |.F. Delayed Amplified A.V.C.
Varnble Selectivity. Fly Wheel Tuning.
Tropicalised. Suitable for use with any
High Quality Amplifier. £44. Tax paid.

A new model similar to the well-known
S6BS but only 3 Wave Bands ; 16m-50m,
195m-550m, 800m-2,000m. £30. Tax paid.

As S6 but 4 Wave Bands; 12.5m-37m,
35m-100m, 90m-250m, 190m-550m. £30,
Tax paid.

36
S6t

3 Wave Bands, 16m-2,000m, R.F. pre-
Amplifier, variable selectivity 1.F. Delayed
amplifier A.V.C. very low distortion.
£21/6/8. Tax paid.

As S5 but 12.5m-550m. £21/6/8. Tax paid.

Unit
R.F.

"

| S5E
L

A modified version of all models is available
for use with Leak, Acoustical and other High
Quality Amplifiers.

The Standard high-quality Feeder
Specification as S5 but without
amplifier. £16. Tax paid.

C.T. CHAPMAN (Reproducers) LTD,
RILEY WKS., RILEY ST., CHELSEA, $.W.10
FlAxman 4577/8

Export Enquiries Invited
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HAND BUILT
QUALITY
k. UNITS

MAJOR
10 VALVE
RADIOGRAM
CHASSIS £32/8/4

Good quality sound reproduction ia just as easy to
get as mediocre results {f you go about It the right
way. Naturally we beljeve our equipment is one of
the main requirements, but then a lot of our
customers believe so also. Certalnly used with
nlt.able spen.kcru and gramophone plLk ups 1t gives

y much more

money Technlul detalils willingly sent on request.

Fidelia Standard 7 valve model 0
Fidelia Plus B valve model 5 4
Fidelia 10 watt amplifier 0
Fidelis De Luze 9 valve model with

7 watt push-puil outputstage ...... £24 6 6
ALL MODELS have tricde output stages, Variabls
Selectivity, Separate Bass and Treble Controls.

Qathode follower detactor, 20-20,00)
cycls audio response.

2 AMHURST ROAD

TELSCOMBE  CLIFFS,
Nr. Brighton,
SUSSEX

e Tel ; Peacehaven 3158

|

| 26687/8930.

=

© o000

METERS

FOR WORKSHOP AND LABORATORY

Electrical test Instruments re-
paired and calibrated, all types
and makes, ammeters, volt-
meters, ohmmeters, DC/AC
multirange meters, etc., meters
converted and rescaled to speci-
fication. Quick service for
industry

THE ELECTRICAL INSTRUMENT
REPAIR SERVICE

329 Kilburn Lane, London, W.S. Tel, LAD 4168

4 soxes of
= TRICKS/

We cannot guess how
pressed you may be to
secure first-class sub-
assemblies. In making
our own requirements of
electrical control panels,
clectronic apparatus, instrument cabinets
and so on we have a steady ebb and flow of
spare skilled sub-assembly capacity. It
would perhaps be worth your while to
enquire about it.
INSTRUMENTATION DIVISION of
COSTAIN-JOHN BROWN LIMITED
22 UPPER WOBURN PLACE, LONDON, W.C.1

WIRELESS WORLD

FINANCIAL & PARTNERSH!IP

RADIO Television and Public Address.
addressed to progress:ve Telévision and

Radio engineers. One half of the shares of a
Limited Company in old established busmess
for sale, including valuable stock in trade, and
all assets; no liabllities; Lancashire coast fown,
balance of shares eld g working electronic
engineer of high standar an assured liveli-
hood; long lease.—Box 5 [2888

WORK WANT ED

SSEMBLY, wiring of all types of electronic
eqpt. control panels. switchboards, etc.—
E. 377, High Rd., London, N.2, [0219
approved contractors for machining,
assemb]y coilwinding, speciality.

work, and _toroidal wmdmsz-—Bel

ducts Co., Marlborough Yard,

WE have excellem, fa/cmt.ies mcludmg cofl-
winding and machining for short-assem-
bly runs and prototypes.—Coilwinding Services,
26a, Wadham Road, London, S.W.15. Plftzg(e%

LECTRONIC sub-contracts and prototypes;
modern miniature technique, exp. govern-
ment work, skilled labour only.—Astra Radio
and Television, Electra House Haslemere,
Surrey. Tel Haslemere 1134 12833
MISCELLANEOUS
COIL winding machlw. from £15.—Hawkins.
170, Witton Rd., Birmingham, 6. (2879
METALWORK all types cabinets, chassis,
racks, etc., to your own specifications;
capacity available for smail milling and capstan
work up to lin bar.
PHILPOTT'S METAL WORKS, Ltd. (G4Bl),
Chapman St,, Loughborough. {0208
OUR own tape recording transferred to
disc.—Write, call or ’phone Queensway

Private Recordmg Studios, 123, Queensway,
w.2, Bay. 4992. Studio recordings, aggg

recordmg service.
.W.'? 1944 April/Dec., volumes 1945 to
1952 (Feb,, 1945 ‘missing) best offer;
Haynes R10 E.H.T. unit 70/-; Haynes S112
Scanning unit (1mperfect) 20{-. Elac R25 Mk
11 focus umit 25/ 505. [2869
LYWOOD—Hardboards Send s.a.e. for free
price lists and samples, including %ein ma-
hogany ply 10d sq ft, sheets 72inX36in: hard-
board all sizes, from 6d sq ft; free delivery
(100 rmles) —N. Gerver, 2-10, Mare 8t., Lon-
don Ambherst 5806. 002
NGRAVING amateurs and trade could take
the opportunity of engraving groblems in
the future by get ing in touch witl
graving, 19a, Windmill Rd., London, SWIB
Bat. 5793. Brass. bronze, erinoid, Perspex dials:
one knob or repetition equally entertained.

10034

HAVE it done by professionals at reasonable
rates; surely you can earn a little extra

by supplying your clients wmx dises of thin
tape recording. D.S. 10in /6, 12 in one,
/8, including trailers; also s.a.e.—
Sound News Productions, 3, OClover Mews, Lon—
don, S.W.3. Fla. 3706. [2881
OPPER wires enamelled, tinned. Litz. cotton,
silk covered, all gauges. B.A. screws. nuts,
washers, soldermg tags, eyelets. ebonite and
laminated bakelite panels, tubes, coil® formers;
Tufnol rod, headphones, flexes, etc.; latest radio

publications, full rnnge available; list, s.a.e.:

trade supplied.—Post Radio Supplies. 33, Bourne
Gardens, London, E.4. 0138
YOUR tapes to disk (78 & L.P. Microgroove,

genuine), tape, sks, accessorles; trade

terms on above; E. Ferrograph Re-
corders; studio and moblfe service, proiessional
standards, * Eroica "’ Recording Services
(Regd. 1949), Peel St., Eccles, Manchester,
Eccles 1624, Musical Director Thurlow Smith
ARM.CM. fo121

NOTICES

RITISR SOUND RECORDING ASSOCIA-
TION. Details of membership, open to

the professional sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audlo
engineering, together with details of the Lon-
don lecture programme and the Manchester,
Portsmouth and Cardiff Centres,

Houl%te, A.M.I.E.E., 12, Strongbow Rd.,
Eltha.m. [0031

SITUATIONS VACANT

The engagement of persons answering these
advertisements must be made through the local
office of the Ministry of Labour and National
Sermce. etc., §f the applicant {8 a man aged
18-64 or @ woman aged 18-59 inclusive, unless

he or she or the employer is excepted from the

provigsions of The Notification of Vacancies
Order 1952,

UNIVERSITY OF SOUTHAMPTON.

A TECHNICIAN with an interest in the
deve]opment of electrical instruments re-
quired in the Department of Mechanical
Engineerin, The selected candidate will be

Certificate or equivalent
standard is required.—Apvlications in writing
giving full details of education. qualifications
and experience. together with the names of two
persons to whom referenoe’ may be made, to
the Secretary and Registrar, The University,
Southampton, before June '15. [2886
ELECTRONIC engineer required immediately
for development k on_ deat alds.—
Thomas anfdon,
2824

rsk, 41, Lodge
Surrey. Thornton Heat.h 2165.

may be ob- |
umed from the Hon. Membership Secretary, |
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ENSON"’
Biriod

ARGAIN
METERS, New, boxed., M.C. 2}in. Fl. rd., 130 v.
(1 m/a.F.8.D,), Rec.,15/8 ; 10m/a.,20 m/a., lOOmIa
200 m/a., 300 m/a., MI, 15v 203 ]T
M.C.30a. Aliat B[—euch. 2in.8q. M.C. 6mla..100 mla.
T.C. 8 a. at 7/- each. 2in. Rd. Proj. M.C. 30 m/a..
7{-. 6in, M.L., Proj. Metal case, 30/-. 2¢in. ¥). rd.
met, 6 mfa. TC (500ua. F.8.D.) 17/8. 3iin. 3,500 v.
M.C. Proj. 10/-. 2in. 8q. i. 20 v. M.C,, . 6in.
proj. met. 250 v. 500 cycles M.L, 17/8.
RI155, slow motion drives, 7/6 ; B.F.O. Box, 4/-;
L.F, Filter, 2 AV Pre-nmns with 1[VB138 71-;
with 2 VBSI 6 Trans., Input 110/240 v. Outpuu
3‘)003501"0m .83v.4a.,4v.2a., new],GIG
Metal Rectifiers,
80 m/a., 600 v. 30 m/a., 8/6 ;
BC6I0 Tank Coils, 5/-. POTENTIOMETERS Sln dld.,
20k.10 w., 3/-. CONDENSERS 15 kVw ceramig, 1 each
500 pF and 750 pF, in sealed case, 5/-.
DYNAMOTORS, sofled cases, D.C. (approx. 260 v.
80 mfa.,at 6 v.), 8/6. 24 v.to 250 v. 100 m/a. (twice),
17/6. RELAY 12 v. actuating toothed bakelite
wheel, 2/6. R3170A. 160/200 me/s. 14 valves, Brand
new, 75/~ (carr, 7/6). WAVEMETERS, new, 3/VR92,
3/VR136, 1/6J5, 140/250 mo/s. (less meter), 30/-.
‘230 v. input, power pack for this 22/6.

F.T.s, new, canned 7 mc/s. (R1355) or 10/13 mcls W

1/8 R.F, UNITS type 24,15/~ ;2517/6 ;2645/- ;
45/- ; (26 and 27 with broken dials 35, -). Unlversa]
Avometer, replacement front panels. '16. CBOKES
LF 9H 100 m/a. 7/8 ; 5H 200 m/a. 4/6 ; 50H 20 mfa.
4/6. CR100 Power Packs (Rotary) 6 v. D.C. to 200 v.
80 m/a.smoothed, suppressed, 15/ (carr. 5/6). NOISE
GENERATORS, new, with valves, 4/VR65, 1/6V6G,
1/CV172, 30/~ (carr. 5]-).
BELLS, underdome 50v. A.C. 3/6; G.P.0. 50v. A.C.
Magneto Ringers, 5/8. ALADDIN FORMERS, 1. § or
§in. dia. with slug, 94, VAR. CONDENSERS, mini-
ature, spindled, 15, 25, 50 & 75 pF 1/3; 20pF prese'-
CROC INT. OCT. VALVE-
. 3/- doz. CERAMICONS
(N760k)22 3, 6.8, 10, 12 15, 20, 22. 27, 33. 39, 47,
100 @ 6d. (5/~ doz.). 1000pF HiK 9d. DRIVES, epi-
cyclie, 1/«. BLOWERS A.C. 400/2000 cycles 115 v.
5/6, D.C. 28 v. shunt, 7/6. HEADPHONE CORDS,
with plug, 18tt. 2/6.

List and enquiries, S.A.E. please!

Terms : Cash with order. Postage extra.
Immediate delivery.

S
S

Callers and Post

. A. BENSON (WW),
308 Rathbone Rd.,
Liverpool 13, STO 1604

Callers only
SUPERADIO (W’chapel}
LTD., 116 Whitechapel,

Liverpool, 1 ROY 1130

THE

“CHALLENGER

COMPACT TAPE DECK

Takes 600’ Reels Twin Track
Recording Tape Speed 33 & 74"

PRICE: £10.10.0

Stamp for full specifications to :—

E.W.A.

266 WARBRECK DRIVE

BLACKPOOL

MORSE CODE Training

COURSE® for BEGINNERS
and OPERATORS, also a
SPECIAL COURSE for passing
the G.P.O. Morso Test for
securing an ATEUR’S
TRANSMITTINO I.IGENGE.
Send for the Candler
BOOK OF FACTS
it gives details of all Courses
Fees are reasonable.
Terms:Cas% orMonthly
Payments.

THE CANDLER SYSTEM CoO.
(55W)52b ABINGDON RD., KENSINGTON
LONDON, W.8

Candler System Co., Denver,

Colorado, U.S.A
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AIR DIELECTRIC TRIMMER|
Protected by Acetate Case

Capacities from 4 to 70pF in vol-

tages of 500 and 1,000 D.C. Width
16.5 mm. Length 22 mm. Acetate
dust cover optional. Insulation
over 10,000 megohms.
factor less than ,001.

Type approved Cat. A. No. 464.

OXLEY

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS.

TEL.: ULVERSTON 3305

NEW G.E.C., S.T.C. AND ‘' WESTA-
LITE" SELENIUM RECTIFIERS.
Largest L.T. range in Great Britaln.
Latest Current Products. NOT Surplus.

CURRENT PRICE LIST

DEDUCT 15% FROM S.T. & C. PRICES.
S.T. & C. E.H.T. K3/15, 4/5; K3/45,8/2 ;
K 3/50, 8/8 ; K3/100, 14/8.

BRIDGE CONNECTED FULL WAVE.

17 v. 1.2a., 16/4; 1.6 a,, 26/-; 2.52, 29/-;
3a., 30/-; 442, 34/6 ;5 a., 37/6, all post iree.
33 v. 0.7 a., 24/3; | a, 28/-; 1.5 a;, 45/-;

2a, 51/-; 3 a.,, 52/- ; 4 a,, 62/-; 5 a., 67/~
all post I/-. . | a., 38/6; 1.5 a, 62/-;
2a.,69/-:;3a.,70/- ;5a,93/~ ;72v, | a,49/-;
1.5a.,78/~-;2a,8l/~-;3a,92/-:5a, 122/-;
100 v. | a, 70/=; 1.5 a, 112/-; 2 a., 128/-;
5 a,, 174/- ; all post /2.
BRIDGE CONNECTED HEAVY DUTY
73in. SQUARE COOLING FINS. 17 v,
6 a., 49/6 ; 10 a., 56/~ ; post /6
BRIDGE:CONNECTED HEAVY DUTY
Funnel Cooled, also
72in. SQUARE COOLING FINS. Re-
vised price, same both types. 17 v. 12 a,
: 20 a, 118/-; 30 a., 164/-; 50 a,
333 v.6a,91/;10a, 104/-; 122,
320 a., 188/-; 54 v. 6 a,, 120/-; 10 a,
372v.6a. 154/~ ;10a,178/- ;100 v. 6a.,
£11 ; 10 a., £12/15/- ; all post 1/10.

« WESTALITE” (BRIDGE), 12-15 .
D.C., 1.2 a,, 15/10 ; 2.5 a,, 27/8 ; 5 a, 31/9;
10 a., 54/6 ; 20 a.,, 99/6 ; 30 a., 144/10 ; SO a,,
257/~ ;24 v. 1.2a, 15/10;25a,27/8;5a,
;10a, 92/7;20a, 176/2; 36 v. 1.2a,
27/8 ; 2.5 a,, 51/~ ; 5 a, 69/10 ; 10 a,, 130/9 ;
E.H.T.RECTS., 14D, 134, 22/- ; 36 E.H.T. 60,
31/10, all post extra.

Wholesale and Retail
Special Price for Quantity.

T. W. PEARCE

66 GREAT PERCY STREET. LONDON, W.C.1
Oft Pantonville' Rd. Between King's Cross and Angel

SITUATIONS VACANT
RADIO technician required as

SIGNALS Assistant Inspector of Police b
Nyasaland Government for one tour of 2-
years with prospect of permanency; salary,

| £50, uniform allowance £10 year,
must be between 21 and 30 years of age, of
good education and physique, not below 5it 7in
in height, normal vision without glasses; they
must have a sound knowledge of H.F. & V.H.F.
fixed and mobile simplex and duplex radio
telephone systems and low pawer petrol/electric
chargers and alternators; knowledge of morse
and ability to instruct trainees in radio sub-
Jects desirable.

WRITE to the Crown Agents, 4, Millbank.
London S.W.l. State age, name in block
letters, full qualifications and experience and
quote M1/36023/WF. [2816

AERON AUTICAL Radio Engineers.

MARCONI'S WIRELESS TELEGRAPH Co..
Ltd., are continually echandlng their already
wide activities in the field of aerornautical radio.
., Lhere are posts gvailable for development, pro-
Ject, field and sales engineers on all aspects of
airborne and ¢round communications and radio
and radar navigational aids for both civil and
mtlitaﬁ_purp_oses.—Any engineer who is in-
terested in this field should apply in confidence,
giving details of his experience, etc., and
quoting reference 8.A.44, to The Manager,
Aeronautical Division, Marconi's Wireless Tele-
graph Co., .» Dept. C.P.S., 336-7, Strand,
w.C.2 12743

XPERIENCED Microwave Engineers

ARE invited to apply to Decca Radar, Ltd.,
to join the Company in its extensive work
in a wide field of microwave link and radar

Power | development; the Company offers excellent star-

ting salaries and first-rate opportunities for men
to exploit their initiative and to rise rapidly
to responsible pests; graduates without indus-
trial experienice who are prepared to under-
take intensive training are also invited to
apply for junior posts; applicants must be of
British  nationality.—Apply, Ref. A/14,
Decca Radar, Ltd., Research Laboratory, 2,
Tolworth Rise, Surbiton, Surrey. YﬁaOQ

DE HAVILLAND PROPELLERS, LIMITED.
REQUIRE an Engineer to act as a representa-
tive in Australia in connection with guided
weapon trlals.

THE post is largely administrative but a good
Ipractical engineering background swith special
experience in the electronic fleld required;
| several years work in industry essential; men
with experience on radar in the R.A.F, or R.N.
during 1939-1945 and have since been working
in industry on projects imcorporating electronic
equipment are particularly welcomed to apply:
applicants must have personality and organis-
ing ability and lie in the age group 28-35; they
| must be prepared to stay in Australia for
several years with periodic visits in the U.K:
WRITE or ‘'phone: The Personnel Manager
(Technical Employment), De Havilland Pro-
pellers, Ltd., Hatfield, Herts. [2825
K. COLE, Ltd. (Malmesbury Division):

| THE Malmesbury Division of E. K. Cole. Ltd.. |

is engaged in the development and production
f radar and communication equipment asso-
i high priority defence projects.
Vacancies exlst the Development Depart-
ment for project engineers, engineers and
assistant engineers with training and experi-
ence in the following fields:—

PULSE circuits.

Pulse modulators. strobe systems,
amplifiers. time base generators, e
MICROWAVE technique.

Aerial design for radar scanners and wave-
guide components for high power T/R units
HF. and V. . Communication.

Airborne and ground receivers, transmitters
and aerial systems.

TRANSFORMER design.

High frequency power transformers for air-
borne equipment.

MECHANICAL engineering.

Light mechanisms and structures for

scanners.
APPLICANTS should have had technical train-
ing tu Degree or Higher National Certificate
standard, and in the case of prolect engineers
and engineers appropriate technical design
experience is necessary. Commencing salaries
.will he dependent on qualifications and ex-
perience. and will compare favourably with
scales prevailing in the radio industry. Hous-
ing accommodation may be available in the
near future for successful married applicants.
A superannuation scheme is {n operation, to-
gether with canteen and full welfare facilitics.
Applicants should %kpply in the first instance
for a technical staft apolication form t. Per-
ieximel Manager, E. K. Cole, Ltd., Malmesbury.

s, L2792
M.L. AVIATION Co., Ltd.. White Waltham,
nr. Maidenhead, Berks.
VACANCIES for experienced
AIRCRAFT electrical draughtsmen for a wide
range of high priority experimental and de-
| velopment work; salary a2ccording to experience
APPLY stating &ge, experience 2nd salary re-
quired to Th: Chief Draughtsman. 2519
LECTRONIC Test Engineers and Calibrators:
staff appointment and generous bonus
scheme.—Apply to Dawe Instruments, Harlequin
Avenue, Great West Road. Brentlord. 2831

0
ciated with

Video

etc., £651 rising to £1,103 a year, commencing
salary according to experience, outfit allowatnce
ree
passages, liberal leave on full salary; candidates

|
radar

*“I hope,” said one of our
customers, after giving us a
more lavish amount of praise
than usual, *‘ that this letter
will not induce you to lower

your standards on the
grounds that your trans-
formers are ‘too good and
last too long.”

A swelled head is not one of
our afflictions, and the com-
pliments have precisely the
opposite effect.

WO,

s

(SAVAGE

DEVIZES)

“Tuine®
Nursteed Road, Devizes,
Wilts.

Tel.: Devizes 536




L.
SAMSON’S
SURPLUS STORES

SPECIAL OFFER OF HEAVY DUTY TRANSFORMERS

BRAND NEW U.S.A. SOLA CONSTANT VOLTAGE

TRANSFORMERS. Prim. 95-250 v. Sec. 115 v.17.4a.,

50-60 cy. Approx. weight 200 1b. Callers only.
1.

DOUBLE WOUND TRANSFORMERS by Jefferson,
U.B.A. Prim. 200-260 v., 50 cy. S8ec. 115 v. 8.7 a.
£5/19]6, cam. 7/6.

AMERICAN HEAVY DUTY L.T. TRANSFORMERS.
Prim. 115 v. 8ec, 17 v., 15 u.,and 2.2 v. 18 a. 35/-,
carr, 4f-,

ADMIRALTY TYPE. Prim. 180.230 v. Sec. 4.2 +
4.2v.,10a. 25/-,carr. 2/6,

BRITISH L.T. TRANSFORMERS. Prim. 200-240 v.
Sec. 6.3 v. 15 a. 23/B, carT. 2/-. Prim. 200-240 v.
Bec. tapped 5, 7§, 10 v., 5 a. 22/8, carr, 2/-. Prim.
200-240 v, Sec.tapped9v.-15v.,4a. 23/, carr.1/.
R.AF. FIELD TELEPHONES. Hand Generator
type complete with hand set, or breast and head
phones, 45/- each. Carr. 5/-, 8tate which type
required.

ARMY FIELD TELEPHONES. D5 Buzzer Type
with hand set and single head phone. 52/8, carr. 5/-,

169/171 Edgware Road
London, W.2. Tel.: PAD 7851
125 Tottenham Court Road, W.I,
Tel.: EUS 4982

All orders and enquiries to our Edgware Road
branch, please. This is open all day Saturday

THE
DESIGN and DEVELOPMENT
of specialised equipment for
Research and Industry.

DUN (electronics) & CO.,
17 Victoria Gardens, London, W.11. Park 6636

TAPE RECORDERS

Your ' leading Northern
Specialists can supply from
stock, and maintain:—

Emicorda
Truvox

Prima
Baird

Grundig
Editor
Impresario, etc., etc.

Free demonstration and advice
DIXON’S ELECTRONIC SALES & SERVICE

229 OXFORD RD., MANCHESTER 13
Telephone : ARD 4269

HIGH GRADE

TRANSFORMERS

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES

TO YOUR SPECIFICATION
VARNISH IMPREGNATED
BAKED WINDINGS
WITH OR WITHOUT TAG PANELS

GOOD DELIVERIES

QOur rewind dept. will handle your
repairs promptly and efficiently

P. HOWORTH

(Dept. W.)
51 POLLARD LANE-BRADFORD

WIRELESS WORLD
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SITUATIONS VACANT

1
FERGUSON RADIO CORP., Ltd.. have vacan-
€.

s for:—
SENIOR Engineers with initiative and sound
technical background for work on a wide range
of projects in the field of electronics, including
Television, Radio, Communications and Test
Equipment Permanent posts for men able to
carry responsibility in rapidly expandin
departments offering exceptional promotion an
long-term prospects.

JUNIO Engineers of ability for work on
Development projects offering a wide experi-
ence in the fields of Television, Radio, Com-
munications and Test Equipment, with excellent
prospects for advancement. ]

VACANCIES exist 'in Laboratories situated both
at Enfield and Spennymoor Co. Durham. These
Laboratories are well equipped and working
conditions excellent. Successful applicants
eligible for Company’s Pension Scheme. Hous-
ing assistance considered in appropriate cases.
Applications, specifying the which

post for
application is made and giving full particulars |

as to age, qualifications and experience, etc.,

| to Employment Manager, Ferguson Radio Corp.

| tive and energy.

T, 37030 ee—— in person or writing.

3 { ., Enfield, Middlesex.
td., Gt. Cambridge Rd., ST

ORTHERN POLYTECHNIC. Holloway,

London, N.7. ) )
THE Governing Body invite applications for
appointment as from September next as full-
time Grade ' B teacher of telecommunica-
tions engineering for the three-year full-time
course in preparation for the Full Technological
Certificate of the City and Guilds of London
Institute in Telecommunications Engineering;
a knowledge of radar and television engineer-
ing is desirable; salary on scale £490X£25X
£765, together with allowances in accordance
with the Burnham Award.
FORM of application, together with full par-
ticulars, will be forwarded on receipt of a
stamped addressed foolscap envelope.

R. H. CURRELL, A.S.A.A., Clerk.  [2802

o ] A ASSISTANT Station Superintendents
(M2C/30479/WF) and .

B. ASSISTANT Technical Supervisors (M2C/

30482/WF) required by the Nigerian Broadcast-
ing Service for two tours of 15 to 18 months
each in the first instance. Salary, etc.,
according to experience in scale £807, rising to
£1,269 a year, plus gratuity of up to £150 a
year. Outfit allowance &£60. Free passages
for Officers and wives, and assistance towards
cost of children’s passages or grant up to £150
a year for their mainienance in U.K. Liberal
leave on full salary.
(A) CANDIDATES should have a good theor-
etical knowledge of radio and good experience
in operation and maintenance of radio equip-
ment, They should have had experience at a
broadcasting studio or transmitting centre, or
at a wireless transmitting and receiving station.
(B) CANDIDATES should have some
ministrative ability and have had
theoretical and practical experience of low-
frequency amplifiers and radio equipment.
WRITE to the Crown Agents. Millbank,
London, S.W.1. State age, name in block
letters, full qualifications and experience, and
quote the reference number against the appoint-
ment for which application is made. (2836
PPLICATIONS are invited for the following
additional vacancies:—
1. A YOUNG Engineer to work
gaged in design and development of electro-
mechanical and electronic equipment for air-
craft. Qualifications required are: (a) sound
technical background in light electrical or
electronic engineering. (b) Imagination, initia-
(c) Inter B.Sc. or H.N.C.
B.Sc. would be an advantage. Ref. Y.E,
2. A MAN to act as Senior Laboratory Techni-
clan in a team engaged in the development of
electro-mechanical devices for aircraft. Essen-
tial qualifications are: (a) sound practical ex-
perience in light electrical, electronic or allied
engineering. (b) Ability to express a theoretical
design in terms of a good practical layout. (c)
Ability to control and supervise laboratory
assistants and wiremen in the execution of the
above designs. An ex-R.E.M.E. A 8.M. with
some clvilian experience or a senjor radio ser-
vice engineer with the ability to adapt himself
to this more varied type of work would be
acceptable. Ref, SL.T.
3. LABORATORY Technicians with the follow-
ing qualifications: (a) practica]l experience in
light electrical, electronic or allied engineering:
(b) ability to wire-up neatly equipment from
& theoretical circult and test same intelligently;
radio service engineers with a desire engage
in more interesting and varied work would
acceptable. Ref. L.T.
PLEASE apply in writing, giving full particu-

lars, to: Personnel Officer, Louis Newmark.
Ltd.. Prefect Works, Purley Way., Croydon,
quoting the appropriate reference. (2827

THE ENGLISH ELECTRIC Co., Ltd., have
vacancies at
LUTON and in Australia for
JUNIOR Engineers and
LABORATORY Assistants.
APPLICANTS should have a sound knowledge
of electronic circuitry with preferably some
radar experience.
THESE positions are permanent and progressive
and attractive salaries are offered for able and
experienced men.
ASSISTANCE with housing for some of the
posts may be given. and a staff pension scheme
is in operation.
APPLICATIONS to Dept, C.P.S., 336-7, Strand.
W.C.2, quoting reference 456V. 2.
ADIO engineer, licensed, required b{
Air Services, Ltd.. Croydon Afrport.

0
Morton
—Agply
12733

in a team en- |

|

|
1
|

QUARTZ CRYSTAL UNITS

| L |

-\.

Qe

Type | ,

B7 }:1_ "y E

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and fully
evacuated,
Available for the frequency ranges from 100 kc/s.
to 500 kc/s. and from 3 Mc/s. to 16 M¢/s. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.01% Max. adjustment accuracy 0.003%,.
Early delivery can be given of most 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, etc.:
MALden 0334 QUARTZCO NEWMALDEN

HOLLEY'S RADIO

285, CAMBERWELL ROAD, LONDON, S.E.5
Tel: RODney 4988

Speciallsts in Hi-fi equipment
All leading makes
Open all day Saturday

\

THE
SERVICE ENGINEER’S
FIRST CHOIGE

ENGINEERS!
Whatever your age or experience, you mwust read
* ENGINEERING OPPORTUNITIES.” ~ Full detalls ot

the easiest way to pass A.M.I.Mech.E., AM.IO.E.

C. & G, (Electrical, etc.), General Cert., etc., on

PAG “NO PASS—NO FEE”

l 44 Esterma and details of

Coursesin alibranches

ee [ 4 of Engineering—

[ ] Mechanical, Electrical,

v e <o Civil,  Auto., Aero,,

. p Radio, etc., Building

ete, If you're earning

tessthan £15a week, tell

us what interests you

and write for your copy

of % ENGINEERING

OPPORTUNITIES "
today-——FREE

B.LE.T.

387 College House, 29.
31, Wright’s Lane,
London, W.8.

J_TECHNGLEGRY
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DIRECT FROM THE

MANUFACTURER

Dulci Radio/Radiogram Chassis
A/C 100-120 & 200-250 VOLTS.
All chassis Il4in. x 7in. x 84in, high. Latest
type valves 6BE6, 6BA6, 6AT6, 6BWS6, 6X4.
Flywheel tuning. Negative feedback over entire
audio section. Engraved knobs. 3 Tone position
for Radio and Gram.

e
e .
. e
FULLY GUARANTEED >
£12

Model B3, Long, Med.,
Short (5 Valves)
£15
£18

COO0O O

B3 Plus Push Pull Stage
{6 Valves)
83 Double Feature P/Puil
& RF Stage (7 Valves)
Model B6 SixWavebands £ I 5
Med, L, 4 Short(Bd-Spread)
Bé Plus Push Pull Stage £|8
B6 D I(36| e P/Pull
ouble Feature u
& RF Stage (7 Valves) £23 N 2 .
ALL PRICES TAX PAID
Escutcheon for %in. x 5in. dial, 4/9 extra. Matching
speakers P.M. type 3 ohms 8in or [0in available.
Money back guarantee. Free particulars from
the Manufacturers.
THE DULCI CO. LTD.
9/ VILLIERS ROAD, LONDON, N.W.2
Telephone : Willesden 7778

SUPPLE
s of o
— Supacircuitsur
8. Jax " § vajye All-waye
i UPA 30 ** Feede, Unit
: res:;pa 40 '_' Feeder ynig
er Unit Power pack and Amplifiey

All the abo
ve, to X
escriptio gether wich py,.

AC Suparhet

s ts i
ns, etc., included, lists,

FREE

with each
andbookco

“THE HOME ¢

e 1y 0 ST TOR
Cifcuits (Crystal.ms £ S
p::;:.tc;)e,slic:::nzl;servic'ing. Constructiona|
mformation, helpf:ﬂroi::s,c::’:' ::zhnk:l

FULL

n
gg :ndvacqnstructio'nal detalls
i rlety of Stperhets,

Quality Products

PY of our Profusely illustraced

Umber of
TRF, Superhet. A‘:,::ﬁt

;ayou, wiri
Or  buildin
Catalogue

Obtainable fy,
Ol
stalls and s'tna(?g,;' W. H. Smig

(ask for
Constructor o
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ook-
Ners everywhere ok

Supacoils Home
nd Supplement*?)

Or direct from -
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| experienced men.

USH RADIO, uire for their

development labo Chiswick, W.4:
1. DEVELOPMENT engineers with at least 5
years’ practical experience of domestic radio.
television or communications circuit develop-
ment; should be familiar with mechanical lay- i

SITUATIONS VACANT
Ltd.,
ratories a

| out for production.

. ASSISTANT development engineers with 2
years’ practical experience of radio or televis:on |
development and sound knowledge of measure-
ment _technique. |
3. TECHNICAL assistants. Should have some
practical experience and a real interest in radio
and television. Preferably with techmical know-
ledge to Inter B.Sc. standard. i
FOR Grades 1 and 2 it is desirable that appli-
cants hold a degree or its equivalent qualifica- |
tion in engineering.

ALL the above positions are progressive and |
offer excellent prospects to men with ideas and |
the initiative to carry them out.

WRITE, giving full details of career to date
and salary expected to: The Chief Engineer.
Bush Radio. Ltd., Power Rd.. Chiswick, \ZIVB(;IG
DEPUTY Chief Mechanical Inspector required

Yy

MARCONI'S WIRELESS TELEGRAPH Co..
Ltd., Chelmsford; this is a responsible appoint-
ment; applicants must have served an Engin-
eering Apprenticeship and possess a _degree in {
Mechanical Engineering or its equivalent: light
engineering factory experience with sheet metal
work, welding, machine shop practice. tools
and jigs. ﬁnishinf processes, etc., is essential,
together with ability to organize a Mechanical |
Inspsction Department; the appointment which
is permanent and pensionable carries excellent
prospects.—Please write giving full details of
age, qualifications and experience and quating
ref. 911G to Dept. C.P.S.. Marconi House, 336/7.
Strand, W.C.2. (2897
MURPHY RADIO. Ltd.. have vacancles in

the Electronics Division Laboratories for

qualified engineers to design and develop the
following: — .

V.H.F. and U.H.F. communications equip-1
ment.
2. Airborne and ground radar equipment,
3. Computing devices and servo systems.
4. Nucleonic equipment and measuring instru-
ments.
The salary range is £600-£1,100 per annum,
depending upon experience. Further posts are
available to engineers of H.N.C. standard or
equivalent having less experience, the salary
range being £450 to £650 per annum. These
vacancies are at Welwyn Garden City, but one
or two vacancies of a similar nature are avall-
able at the Ruislip works.—Applications, giving
age, full details of wqualifications, experience
and salary required. should be forwarded to

Personnel Department (E.D.L.), Murphy Radio,
Ltd.. Welwyn Garden City. Herts. (2686
ELECTRONIC Engineers are invited to apply

for the following positions with The English

E{lpct;{ic Co. Ltd., Luton, for work on Gulded

isslles,

(a) SENIOR Electronic Engineer for field trials
of a V.H.F. radio link, with previous experience
of H.F. communication equipment. Applicants
must be prepared to accept respoasibility for
equipment trisls at locations in the United
Kingdom other than Luton. Housing assistance
may be given

(b) SENIOR Radar Engineers for work on radar |
equipment ccvering a hbroad field, A good
theoretical knowledge and sound practical
experience of radar systems is essential.
Assistance wiin housing may be given.

(c) SENIOR Light Current Engineers, Physicists
or Mathematicians, with an engineer bias for

design and development work on a range of
simulators and analogue computing devices.
Responsibilities will include the design and
supervision of construction of complete com-

putors.
(d) SENIOR Microwave Engineer for investiga-
tion of new methods of construction for
mimaturisation and weight reduction, design
and engineering to the production stage.
Degree standard and experience essential. The
successful applicant may be appointed in charge
of a group. Assistance with housing may be

given.

(@) ELECTRONIC Engineer or Physicist tol
develop equipment and new technigue of ground
testing. Applicants should be of degree or
H.N.C. standard with design experience.

(f) SENIOR Engineers with good fundamental
knowledge of Electronics and the ability to |
apply it to circuit development work. One
vacancy exists in a group working on the
application of tramsistors. Assistance with
housing may be given, .

(g) SENIOR Electronic Engineer for work on
radio and radar systems design. Applicants
should have a good academic background and

an inventive turn of mind, with extensive
experlence. X
h) JUNIOR Engineers are also required to

assist all the above work.
THESE positions are permanent and progressive
and attractive salaries are offered for able and
A stafl pension scheme is in
operation, Applications to Dept. C.P.S., 336-7,
Strand, W.C.2, quoting ref. S.A.38. (2663
FULLY experienced television/radio engineer
required by main dealer handling leading
makes only; excelient conditlons and a perma-
nent well-paio position offered.—Edwin P. Fox,
East Molesey =~ Molesey 2721 0442
ELEVISION & radio engineers required; per-
manent progressive positions for the right

| 250 watts.

| than stated and are immersed In oil.

men.—Apply to A, S, te & Sons, - ol
Hig] .? ySouth Tottenham. N.15. Stamford
Hill 786L. 12644

GALPIN’S

ELECTRICAL STORES
408 HIGH STREET, LEWISHAM, S.E.I3.

Tel.: Lee Green 0309. Nr. Lewisham Hospital.
TERMS : CASH WITH ORDER. NO C.O.D.
All goods sent on 7 days’ approval against cash.

EARLY CLOSING DAY THURSDAY
CONVERTORS, 400 watts output, 24 volts D.C.
input, 50 volts 50 cycles I phase output. Com-
plete with step-up transformer from 50 volts to
230 volts at 400 watts, £12/10/- each C/F.

Ditto 200 watts. £9/10/- each C/F, fully guaran-
teed.

ROTARY CONVERTORS. 230 volts D.C.
input, 230 volts A.C. output. 50 cycles | phase at
£15 each C/F.
HEAVY DUTY CHARGERS.

Input 36 volts at 36 amps.
C/F.

LARGE STUD TYPE DIMMER RESIS-

200/250 volts

A.C. Output D.C.
£25,

TANCES or 200/250 volts at 400 watts. 32/6
each.
EX-RADAR MAINS TRANSFORMERS. In-

put 230 voles. Output 4 or 5 Kilo-volts at 30 min.,
also 3 L.T. windings 4v.2a.,63v,.2a,2v.2a,
these transformers are capable of a larger output
£3/15/~ each,
carriage 5/-.

DIMMER RESISTANCES. Large type 2,000
watts rating. 45/- each, carriage 5/-.

METAL RECTIFIERS, suitable for 6/12/24 volts
at 10 amps. charging with the correct trans:
former, complete. 97/6 each.

12/24 VOLT RECTIFIERS, at 4 amps., with
suitable Mains Transformer, 200/230 volts input.
554~ each.

MAINS TRANSFORMERS (NEW), input
200/250 volts in steps of 10 volts, output 350/0/350
volts, 180 m/amps., 4 volts 4 amps., 5 volts 3 amps.,
6.3 volts 4 amps., 45/~ each, post 1/6; another
350/0[350 volts 180 mfamps., 6.3 volts 8 amps.,
0/4/5 volts 4 amps., 45/- each, post 1/6 ; another
500/0/500 volts 150 amps., 4 volts 4 amps. C.T,,
6.3 volts 4 amps., C.T., 5 volts 3 amps., 47/6 each,
post 1/6 ; another 425/0/425 volts 160 m/amps.,
6.3 volts 4 amps., C.T., twice 5 volts 3 amps.,
47/6 each, post /6.

MAINS TRANSFORMERS (NEW), suitable
for spot welding, input 200/250 volts, in steps of
10 volts, output suitably tapped for a combination
of either 2/4/6/8/10 or 12 volts 50/70 amps. 95/-
each, carr. 7}6.

MAINS TRANSFORMERS, 200/250 volts
input, output a combination of 6, 12, 18, 24, 30
and 36 volts at 6 amps. 45/- each, post 1/6,

MAINS TRANSFORMERS, 200-250 volts
input, output 400/0 400 volts, 280 mfamps., 6.3 v.

a,2v.3a,5v.3a,4v.2a,4v.2a,thelast
two heaters insulated at 8,000 volts, 85/- each ;
another 200/230 volts input, output tapped 0, 9,
18 volts at 4 amps., 25/- each, post |/-.

MAINS TRANSFORMERS (NEW), 200/250
volts input in steps of |0 volts, output Q, 6, 12,
24 volts 6 amps., 42/6 each, post [/6. Another, as
above but 10-12 am ps., 55/- each, post 1/6; another
as above but 25/30 amps., 75/- each, carriage 3/6 ;
another, input as above, output 0/18/30/36 voits
6 amps., 47/6 each, post /6.

Ex-U.S.A. ROTARY CONVERTORS, I2
volts D.C. input, outputs 500 volts 50 mA.,
275 v. 100 mA. Complete with smoothing. 22/6
each, carriage 2/6. As new.

Ex-NAVAL ROTARY CONVERTORS, 110 v.
D.C. input, 230 volts A.C. 50 cy., | ph. 250 watts
output. Weight approx. 100 b, £12/10/-,
c/forward.

Ex-W.D. U.S.A. HAND GENERATORS,
less winding handle, output 425 volts at |10 mA.,
at 6.3 v., 2} amps., complete with smoothing,
30/- each, carriage 2/6.

ELECTRIC LIGHT CHECK METERS, usefu
for sub-letting, garages, etc., all for 200/250 volts
A.C.mains,5amp, load, 19/- each ; 10amps.,22/6 :
20 amps., 27/- ; 25 amps., 32/6.

METERS. 'Moving coil, 0 to 14 amps., 18/6 each,
Ditto, Moving Iron, suitable for A,C. 0 to 30 amps.,
25/- each. Another moving coil, 100 to 250 amps.,
D.C. 35/~ each, all 4in. scale.

1,000 WATT AUTO WOUND VOLTAGE

CHANGER TRANSFORMER tapped 0/il0/
200/230/250 volts. £5/15/- each, carriage 4/6.
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SITUATIONS VACANT |
D NAPIER & SON, Ltd., Luton Airport. have
the following vacancies in the Instrumen- 0 D D E FA TEN ER
tation Department:—
1. TECHNICAL Assistant with practical elec-

Ex-G.P.0., every one perfect, electro-magnetie, 500
ohm collconnung to 9,999, operated from 25 v..50 v.

D.C., 4}in. long x l} x lln many {ndustrial and
(}omestlcgappllcatlonm 15/-. EQUAL TO NEW.
. & P, 9d.

PHOTO-ELECTRIC CELLS, Type CV143.
Small infra-red image, glass converter tube, 50-100 v.
Suitabie for all purposes. Guaranteed New, N.B.—
‘We cannot enter into correspondence regarding these
cells. 14/86.

MINIATURE 2in. SPEAKERS. Fitted In clrculnr

wood wall plaque 5{in. diameter, 12/6. P. & P, 1/-.

%ln PPMl/SPEAKER UNITS. In good condmon, 8/8.

CARBON MIKE INSERTS. New condition, 2/9.
See previous issues for olher bargains.

N.B.—Carriage charges relate to Britlsh Isles only.

23LISLE ST. (cer. 299)LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clockwork
and electric switches

from 35/-

E. for illustrated details o :—
DONOHOE (T"VI RS) GEORGE STREET
NORTH SHIELDS, NORTHUMBERLAND

Chagoio, Caoeo and

all metal fittings made to
specification for the Radio

and Electronic Industry. |
$TAR METAL PLATE WORKS
74 CHURCH Rd. BARNES, S.W.13
Tel: RIV 6673}4

l

-BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantily too Small List on application
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.1. SLOarne 3463
ALSO AT LIYERPOOL, BIRMINGHAM,
MANCHESTER, LEEDS

e ———
Approved |

TRANSFORMERS
of all types up to 25 KVA for Single or Three
Phase operation, Phase Conversion, etc,
MAINS
and Special Purpose Transformers for
Radio Equipment; Chokes, etc,
COILS
for Contactors, E,M. Brakes, Air Valves, etc., and
Coil WINDINGS for all purposes
SOLENOIDS
for A.C. and D.C. Operation,

W. F. PARSONAGE & Co., Ltd.

Qutput,

tronlcs background in fleld of instrumentation.
familiarity with .O. technique desirable.
Higher National Ce‘rtilﬂéca,te standard or equiva-

ent essential. R
LABORATORY Assistant (e)ectronics).

.%l%herzgl‘]’atlonal Certificate standard desirable.
e
LABORATORY _ Assistant  (instruments).

Higher National Certificate standard desirable.

practical background in instrumentation par-

ticularly with pyrometry experience. Ref. 1298,

THESE posts offer wide variety of \\ork on

instrumentation for flight testing of aircraft

and aircraft engines.—Apply, with full par-

ticulars of qualifications, training and experi-

ence, quoting appropnate reference number, to

Dept. C.P.S., 336-7, Strand. W.C.2. [2835
LECTRONIC engineers requlred by The
General Electric Co., Ltd., Brown’s Lane,

Allesley. Coventry, in their development labora-

tories, for work on the following items:—

(a) DESIGN of R.F. modulators.

(b) INVESTIGATION into valve parameters.

(c) DESIGN of valve test apparatus associated

with (b) above.

(d) TRIALS team

weapons.

(e) DEVELOPMENT of pulse circuitry tech-

niques for guided weapons.

(f) SERVO-MECHANISMS.

(g) MICROWAVE development.

(h) TEST equipment.

(1) GENERAL radar circuit development.

() POWER units including electronic stabi-

lizers and rectifier systems.

(k) Magnetic amplifiers,

APPLICANTS, preferably with a degree or an

equivalent quallflcar.lon should have had at

least two years' experience in the development

and engineering of Service equipment as well

as experience in one of the above.-—Reply,

stating age, qualifications and experience, to

The Personnel Manager, Ref. R.G. (2714
ERRANTI. Ltd., Manchester, have staff
vacancies in connection with long-term

development work on an important radio tele-

control sKrmect at their new laboratories at
Wythenshawe, South Manchester,

1

in connection with guided

ENGINEERS for 1esenrch and development
work in the foliowing fi
RADAR. radio and electromc circuits, micro-
waves, vacuum and/or high voltage techmques.
servo control and hydraulic systems and
electro-mechanical devices and testing equip-
ment associated with the-above.
QUALIFICATIONS include a degree in Physics
or Electrical Engineering or Mechamcal Science,
or equivalent qualifications, and at least two
years revious experience. Salary according
to qualifications and experience in the range
£500-£1,000 per annum.
PLEASE quote reference WE,
(2) TECHNICAL assistants for
work in the fields listed in (1) abo
QUALIFICATIONS required: a degree or Higher
National Certificate in Electrical or Mechanical
Engineering or equivalent qualifications. Salary
in the range of £400-£600, according to age
and experience.,
PLEASE quote reference WT
IP)E:l?.lj\i/ItANEI‘IT staff appointments with pension
henefits,
APPLICATION forms from Mr. R. J. Hebbert,
Stsff Manager, Ferranti, Ltd., Hollinwood,
(2664

PLEASE quote appropriate reference.
ELEVISION offers careers for young men;
previous experience not necessary as train-

ing is given.—Apply in writing to Personnel
Manager Pye, Ltd., St. Andrew’s Rd., Cam-

[2689
SE

experlmental

RVICE Enrrmeers required for installations
and frials of scronaucica and marine
Applicants must be of
ared to travel i

(a) AERON under 35 years ot age
with e]ecr.nca,l and radio theory to C. G.
Radio JII standard.
(b) MARINE: AC & DC electrical theory to
approximately O.N.C. standard. Knowledge of
electronics or radar preferable.
GOOD conditions; expense and travelling allow-
ances; pension scheme. Apply with full details
including salary, quoting no. 1477 to Personnel
nager, Sperry Gyrcscope Great
West Road, Brentford, Mddlesex [2847
IRST-CLASS openings for young men with
service or amateur radio experience, on
work which introduces them to television tech-
nique.—Apply in writing to Personnel Manager,
Pye, Ltd., St. Andrew's Rd., Cambridze, [2690
ADIO and television engineers wanted, for
Merseyside district. Good job for good
men Staff rate, payment for overtime, Sick
Pay and Pension cheme after quaflfying

genod.
PPLICANTS should give full details of age,

training. qualifications and experience. If re-
uired for interview expenses will pald.—
ly Box 4305 269

9

ﬁ EC‘I‘RONICS Technician required for work
on 15 million Volt Linear Accelerator.
Experience in pulsz technique desh‘able salary
ording to experience in scale £450 to £550,
plus London Weighting. Write enclosmg two
copies of references wi hin 7 days, Clerk to the

INDUCTA WORKS . Park Rd - Bloxwich - Walsall | Governors, St. Barthlomew’s Hospital, Lon-
Telephone : BLOX 66464 don, E.C.I. marking the envelope ‘' Elecgggé
ics.”

Pat. 507249

THIS FASENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE

SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.

SPECIAL FASTENERS TO SUIT

CUSTOMERS® REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Hlustrated brochures aud other information
will be gladly sent on request.
DEPT " W.W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables: Fasteners, Southampton

WATERLOO RADIO

AUTO-CHANGERS, by a famous maker, 3-speed,

will take mixed records, New, boxed, in unopened

cartons, £8/15/-.

METAL RECTIFIERS. Bridge, 2 Amp. 11/3, 3 Amp.
12/6, 4 Arop. 15/~ 6 Amp. 23/8, post 1/4,

TRANSFORMERS for use with above rects. Input
200-250V 50~vA.C, to charge 8 or 12 Voits at:—1.5
Amps. 13/9, 3 Amps. 22/9, 6 Amps. 32/6, post 9/..

Overseas enguiries invited,

35 TENISON WAY, LONDON, S.E.l.

TELECRAFT

TV AERIALS
ARE CHEAPER AND BETTER

Send for Lists
TELECRAFT LTD.
THORNTON HEATH, SURREY,
THOrnton Heath 11912

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY

Lowland Rd., Harrow, Middlesex. Byron 3704

CABLES AND FLEXES

CHEAPER [N ODD LENGTH COILS
No coil under 20 yds.  All Prices per 100 yd. lot.
Everything tested and guaranteed.

(100 yd. Coils can be su pplled add I/6m £ to prices)

Do.
TWIN FLAT 1/044 3/02% WIE WIE 7[044 W/E
RUBBER 39/- 49/- 58/- 101/- 156/- 198/
PLASTIC 36/- 48/- b7/-  99/- 55;- 196’~
Single V.LR. 17/~ 21/- — 34/- €6/~
Single Plastie 13/ 23/~ — 38/~ 72/ —
3 C:
| CIRCULAR Twin 14/36 23/36 40/36 23[33028136
RUBEER 54/- 61/- 76/-  75/- 100/
PLASTIC - 54/- 76/- 636- 138{-
Padd. / Braided 35/- 42/- 53/- 53/~ 68/-

FLEX, Plagtic T.T. or flat, 13/9. Maroon 24/ (in 10/20 y4,
coils 20/-).
| 100 54, Coils Transpareat Plastie, T.T. or fat, 15/-; 100 yi.
Coils Maroon T.T. D.V., 27/6. Less than 100 yd. lot of any-
I thingsupplied, justadd 5% 7/044 and heavier suppliedin as
little as one yard at a time. Send for lists, every type ever
madels available. Add part carriage to amall orders please.
British Distributing (W.W.), Sslﬁreen Lanes, London, N.8,

| MOU.
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SUPERHET TUNER UNIT S/H3. Three
wavebands, 16-50, 200-500, 800-2000 metres,
flywheel tuning, coloured edgelit station
named dial, complete with valves, 757, 787,
6H6GT, escutcheon, plugs and Ieads deslgned
to operate with all types of ngh Fidelity
equipment and tape recorders, £10/10/-,

T.R.F. TUNER UNIT R/F2. A med. wave .
Turer Unit, employing a Variable Mu H.F.
Pentode, coupled to an infinite impedance
de:ector with a cathode follower. exception-
ally sensitive, the ultimate in design for dis-
tortionless output for High Fidelity. equipment.
Station named, edgelit, glass dial, chassis
size 84in.x 4in. x 2in., valves, 6K7GT, 6SL7GT.
complete with leads and plugs, £6/15/-.

A.C. AMPLIFIER. A 3 valve amplifier for
A.C. mains, 200/250 volts, employing negative
feedback tone control, giving an output of
four watts, with lnput netwerk for all P.U,
types. Complete less speaker, £6/10/-, plus
S/- carriagefinsurance.

“DULCI” RADIO/RADIOGRAM
CHASSIS, full range of these outstanding
chassis available, illustrated details from—

O. GREENLICK LTD.
14, Hillside Rd., Tottenham, London, N.I5
Tel, : STA, 2991.

SCUTHERN RADIO'S WIRELESS BARGAINS

TELESONIC 4-valve Battery Portable. Com-
plete with Hivac Valves. In Metal Carrying Case,
Simply converted to Personal Portable, £2
including Conversion Sheet. )
TRANSMITTER-RECEIVERS. Type ‘18"
Mark 11l. COMPRISING SUPER-HET RECEIVER
and TRANSMITTER. TWO UNITS CON-
TAINED IN METAL CARRYING CASE. Com-
plete. 8-valves. BARGAIN CLEARANCE OF
REMAINING STOCK, (4{10/-.

RECEIVERS TYPE ¢ [09° 8-VALVES WITH
VIBRATOR PACK FOR 6-volts. BUILT-IN
SPEAKER. 1.8 to 8.5 Mes. Contained in Metal
Case, Perfect, 100 ONLY, £5. Bargain Clear-
ance of Remaining Stock.

BOMBSIGHT COMPUTERS. Ex-R.A.F. New.
Contains Gyro, Motors, Rev. Counters, Gear
Wheels, etc., etc. ldeal for Model Makers, etc.,
£3/5/-, plus l0/- carriage.

CRYSTAL MONITORS. Type 2

Transit Case. Less Crystals, 8/- eac

LUFBRA HOLE CUTTERS. ADJUSTABLE

New in

2 to 3ins. For Metal, Wood, Plastic, etc., 6/6.
RESISTANCES. 100 Assorted. Useful Values.
Wire end, 12/6 per 100.

CONDERNSERS., 100 Assorted. Mica. Metal
Tub, ete, 15/- per 100,

PLASTIC CASES. I4in. by 10%in. Trans-
parent. ldeal for Maps, Photos, Display etc., 5/6.
STAR IDENTIFIERS. Type ! A-N, Covers
both Hemlspheres. In Case, 5/6.

CONTACTOR TIME SWITCHES. Complete
in Sound Proof Case. 2Impulses persec. Thermo-
static Control, 11/6.

REMOTE CONTACTORS for use with above,

7/6.

MORSE TAPPERS. Standard Type ex-Govt.,

3/6. Heavy Duty Type ‘ D,”" 8/6. COMPLETE
MORSE PRACTICE SET with BUZZER, 6/9.

DIMMER CONTROLS. Balkelite. Wire
Wound. New, |/3 each.
MAGNETIC RELAY SWITCH. Bakelite.

5¢/723, 2/6 each.
METERS. |2 Instruments may need adjustment
or cases broken, 35/- for 2.

Full List OF RADIO BOOKS 24d.
SOUTHERN RADIO SUPPLY LTD.

11 Little Newport Street, London, W.C.2.
Gerrard 6653.
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SIT UATIONS VACANT
FER.RANTI Lid., Edinburgh, have vacancles
for Electroni¢' Engineers in their Test
uipment Laboratory for the following duties:
‘1) DESIGN of precision test equipment for
x(‘g;ia;EaSn{lINs%ec%hzed valves.

of prototype products,
APPLICANTS should pxeilt)erab]y have some
radar experience and be of degree or equivalent
standard, though experienced applicants with

lower qualifications will be considered, G
prospects in an expandmg organization.
Pension Schem Apply, quoting ‘* EE/TEL,"
and giving full detalls of training, gualifica-
tlons and experlence, to the Personnel Officer,

Ferranti, Ltd., Ferry Rd.. Edinburgh, 5.2
7

41
ELEC’I‘RICAL Test Room Assistant required
for adjusting and calibrating various types
of multl-range test sets. able to read and worg
to circuit diagrams,
WRITE. E.IR.S,, 329, Kilburn Lane, W. [92807
RADIO and television engineer Tequired, fully
experienced all makes, for benchwork; good
salar and opgortun.ltles, references.—Sayer, 5.
Rd., Petersfield, Hants. [2840
TELEVISIO\I radio service engineer required.
fully experienced all makes, able to drive,
ood wages. permanent position.—Jones, Ltd.,
igh St., Cobham, Surrey. Tel. Cobham 1[7?%90

SERVIC;_:. engineer (TV and radio) wanted for
out-ot-the-ordinary job; some ability as a
draughtsman would be an advantage.—Box
4506. 12752

RADIO service mechanics required by Smiths
(Radiomobile), Ltd., for many parts of the
country.—Write details of experience and quali-
fications to Personnel Officer, Goodwood Wm-ks.
North Circular Rd.. London, N.W.2. 10342
AN outstanding opportunity is offered to an
elecironics lialson engineer in the new
electronic equipment division of an old-
established electrical company who are expand-
ing to a South Coast area.
THE qualifications for this post are a sound
technical background. considerable knowledge
and experience of centimetric radar systems.
pulse and microwave techniques; applicants
should also be capable of co-ordinating the
work of design and production authorities, and
be able to acept the responsibility for assessing
test equipment and specification requirements
for radar production projects.
THE salary for this post will be commensur-
ate with ability.—Interested applicants should
write giving full details of the above experis
ences and age to Box 4830. 2817
DRAUGFTSMAN aged 22-25 years required
for mechanical and electronic work. Must
be neat and accurate and capable of making
pgoduczlon drawings from original sketches and
1deas.
EXCELLENT working conditions, - bus services
tul Kingston, London, Guildford, pass the pre-
mises

CANTEEN, pension scheme, sports and social
club, with recreational facilities.
APPLICANTS must be of British nationality.
Full details of experience and salary required
should be addressed to:
THE Joint Secretary Cottage Laboratories.
Ltd., Portsmouth Rd., Cobham, Surrey. [2814
ACANCIES exist for junlur engineers and
laboratory assistants on work connected
with expending programme involving radar and
assoclated devices. Qualifications required are
as_follows:—
JUNIOR Engineers.—Should be of Graduate
standard with vpreferably some Services or
laboratory experience of radar.
LABORATORY Assistants.—Should be of matri-
culation standard in mathematics and physics
and familiar with the use of normal test
e%llnpment a student member would be suit-

" SALARIES accordlng to age and experience.

Applications should be made in writing in the
first instance to the chxer Development Engin-
eer, Decca Radar, Ltd., 9. Davis Rd., Telworth,
Surbiton, Surrey. [2727

ENIOR and Junior Electronic Engineers re-
quired for audio and acoustic projects.

Applicants should glve full details of qualifica-
tlons and experience by letter to—Personnel
Manager, Pye, Ltd., St. Andrew’s Rd., C
bridge.
TES’I‘ Room Supervisor required by electronic

and radar firm of international repute for
pointment which will provide an outstanding
upportunlty to the successful applicant in an
entirely new production group located in the

South Coast area.

ESSENTIAL qualifications are:—

; GOOD technlcal background.

b) EXPERIENCE of the testing requirements
assoclated with the production of microwave
radar, servo and pulse equipment,
¢) ABILITY to organise and contro] staff.
UPERANNUATION scheme exists and housing
assistance may be given. Write fullest de’cnils
of education, experience and age, to—Box

DRAUGH'I‘SMEN. Junior or Senior, requ.lred
for light mechanical engineering in

nection with electronlcs Experience in this
branch not essential. é)ly in writing to—
R Y Pickering & Co.. Ltd., Wishaw, Iarfarll(-

EXPERIENCED radio testers and inspectors
required for production of communication

and radio apparatus, also instrument makers,
wirers and assemblers, for factory test appara-
tus.—Apply Perronnel Manager, E. K. Cole.
Ltd., Ekco Works, Malmesbury. Wilts, [0238

|

|

Bﬂﬁq Gaens /é’o;;;

SHERMAN'’S
Ali Car. Paid and Money-Back Guarantee !

EZEE ELECTRIC ™ ilpmu /)
ARC WELDER lgﬁ
Can be used for welding, \ )

brazing and soldering
from normal 6 or 12 volt
battery as in a car. Com-
plete with spare carbon
rod and welding iron.

Unrepeatable 25/_

Set of TWIST DRILLS
9 drills, {5—%in., complete with
plastic case and stand. 4/6

Brand new......ceeuuenns
- SPIRIT BLOW LAMP
7in. o0.a. x lin, diam.
Heavy duty brass. Brand

new. ldeal for 10/6

model making.

APOLLO
SPRAY GUN
Ideal for model maker
and handyman. Will
spray paints, insecticides,

etc, Will work from

foot pump, spare car

tyre. compressor, etc.

New and 15/_

boxed .
ALL-STEEL
TOOL BOX

Complete with re-
movableinnertray.
Fitted with strong
hasp, staple and
carrying handles.
O.A, size 24in. x
8in. x 8in, Made

to sell far in excess
of our
price.

36/6

BOMB SIGHT
COMPUTOR

A model
maker’s
paradise, over 56 Ib.
of magnificently made gears.
bearings, miniature motor, repeater motor,
gyroscopes, etc. All supplied in a strong wooden
transit case 24in. x 22in, x Ilin, high which
itself is ideal as a tool box.

OHMMETER. 4  scales,
2%in, diameter, reading 0-5, 00 )
ohms, 0-60 mA., 0-1.5 v,
0-3 v., suitable for contlnulty
testing.  Will operate from
1.5 v, ba!tery. strong case,
with full instructions engraved
on back. Brand new, 19/6.
Carrying sling, 1/~ ea.
IMPELLER PUMP

driving shafts,

Approx. 20in. long by 2in. dia, ‘*2 amp. at 24 v.
d.c. or will work on 12 v, at 4 amp. d.c.”” Ideal
for bilge pumps or for transferring fuel or water
to header tanks. Pump is self-cooled by liquid
passing through it. Brand new and 39/6

boxed. Each
TERMS—CASH WITH ORDER. C€.0.D. lj- EXTRA
Phone Orders Accepted. (Dept. W.3)

479 HARROW ROAD, LONDON, W.l0.
LADbroke 1718.

SHERMAN'S

SUPPLY COMPANY
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HIGH - FIDELITY
FREQUENCY MODULATION

REALISE THE FULL COMPASS
OF YOUR EQUIPMENT.

OUR “WW* DESIGN FM AM VHF
RECEIVER is available for EX-
STOCK DELIVERY FIELD-
PROVEN RELIABILITY AND

SENSITIVITY.
Chassis with power supply.. £15.0.0
Less P/S ceereiiaaane.. £1017.6
Complete kits ............ £7.5.0

Leaflet 1/0.

Ring ARC 5078 for a demonstration.
Trade enquiries invited.
BEL SOUND PRODUCTS CO,

Marlborough Yard, Archway,
London, N.19.

CARRIES YOUR VOICE .
COMPLETE INTER.-COM.
LTD. Dept. W.W.
Brighton Terrace, S.W.9
MANUFACTURED OR REWOUND
Filter Coils + 1% a Speciality.

“CALLBOY™
‘InterTalk’

SYSTEM FOR OFFICE

___ FACTORY, STORES, ETC.

EASCO ELECTRICAL

Phone/Grams : BRixton 4961-2-3.

TRANSFORMERS & COILS
TO SPECIFICATION
JOHN FACTOR LTD.

9-11 EAST STREET, TORQUAY, DEVON

*Phone : Torquay 2162

MAI.VYN ENGINEERING WORKS

Precision Engineers—0 ——

Manufacturers of: Chassis, Small

Pressings, Machined Components,

Wirlng and Mechanical Assemblies
to specification,

Single and Production Quantities. Enguiries Invited.

100 PARK ROAD, WARE, HERTS.

Telephone: Ware 465

PLESSEY GRAM MOTORS Bhaded pole, 200/250
12/6.

INDICATOR UNIT 181. Contains VCR.97, VCR.139,
4 EF.50, 3 VR.54, 3 VR 6.) 6 VR, 02 and 4 \Llins
metal Rectifi tors, Pots., ete.
£5 each, carrlage 12/6.

ROTARY TRANSFORMERS. 20 watt, H.T. 480 v.,
L.T. 11 volts. Suit small car radlos, etc. 15/- each,

post 2/-.

MOTOR GENERATOR. Type M. Ref. 10k/1859,
Input 11 volt, output 200 v. 50 m.a., another 13 v.
in same cutput, D.C. Sujtable Car Radlos. 10/-,

post
Type 5c/430.

2/~
TERMINAL BLOCKS. 2.way. 4
dozen, 5¢/431 2-way larger type, 7/@ dozen, 5ec/432
3-way, 7/6 dozen. Type 5¢/B88 5-way, 8/- dozen. post
10d any type.
UNIVERSAL COUPLERS. Two slzes, 2in. long takes
3{16in.rod, smallertype takes }in. rod. Useluldﬂving
at angle. 1/9 each. 18/- dozen, add postage.
HYDROGEN GENERATORS. Contain Lithjum Hy-
drade, for inﬂﬂ.ﬁng Met. ballons, 3/@ each, poat 1f-.
TOGGLE SWITCHES. Type 54531 Bingle Pole.
C.0. New 7/6 dozen, post 9d. 72/- groass, post free.
Send 6d. for new list.
L. €. NOBRTHALLL
18, HOLLY ROAD, QUINTON, BIRMINGHAM, 32.
Phone WOO. 3166.

SITUATIONS VACANT
UB-EDITOR for technical books;
have experience of book or magazine pro-
duction as well as technical and scientific
knowledge (particularly electricity and elec-
tronics); applicants must be members of t.he

N.U.J.—Box 4505. [275.
ELEC’I’RONIC Engineering Company have
vacancies for testers. preferably with ex-
rate up to 4/6 per hour.

perience of test gear;
plus bonus, for a 44hr week; accommodation
for single men; canteen facilities.—Apply Per-
sonnel Officer, Atrmec Ltd., High Wycomb[e 5

ELECTRONIC test engineer required for pro-
totype testing to specification; ability to
work with minimum supervision and assistance

on all LI{WS of test gear easential —Apply The
Wayne err Engineering ., Ltd., Tolworth
Close, Surbiton, Surrey. [2796

TELEVISION engineers required for demon-
stration installation unit (T.V. transmis-
sion equipmént); must be willing to travel
overseas,—Apply by letter in. first instance to:
Engineer-in-Charge. Demonstration and
stallation Section, Pye, Ltd., Cambridge. [2761
ENGINEER required to undertake the develop-
ment of transformers and -cored com-
ponents; a degree, or equivalent, and some
experience of this type of work are desirable.
—Apply in_writing Advance COmponent,s.
Ltd., Back Rc.. Shernhall St .» London, E I17674
DRAUGHTSMEN required; electronic instru-
ment or radio experience; salary according
to qualifications; Saturday Inierwew if needed:
opportunity to broaden experience with reput-
ab e firm; near city centre and all amenities.—
Apply Marconi Instruments, Ltd., Longacres.
Hatﬂeld Rd., St. Albans. [2765
| ELECTRONIC Engineer (about 30 years) re-
quired by Scientific Instrument Makers for
| servicing photo-electric  instruments.  Good
prospect.s for keen man. Camden Town district.
| Five-day week, superannuation, good welfare
facilities.—Please apply, stating age, experience
and salary required to Box 5084. [28
ADIO.—A gentleman to take charge of the
technical enquiry department (postal) con-
| cerned with radio amateurs and the trade; able |
to assist in simple development an advantage
|South Croydon district.—Box 428, c/o George
Murray (Advtg.), Ltd., Brettenham House.
| Lancaster Place, .C.2. 72884
[‘RANSF‘ORMER Designer required for de-
velopment projects involving audio-fre-
quency power transformers, pulse transformers,
oil-filled units, etc. ——Apply stating age. quali-
fications and experlence The Personnel
Manager (Ref. The General Electric Co o
‘ Ltd.. Brown's Lane ‘Allesley, Coventry. [o2:

ADIO and radar testers; first-class men
required for work on V.H.F. communica-

tion gear and Government contracts for radio
and radar’ equipment by Midland manufac-
turers.—Men wi wide  experience of fault
finding in any of the fields mentloned should
write, glving full details, to Box 4508. [2755
EXPERIENCED fauit-finders wanted by Mid-
land manufacturers of radio equipment;
permanent posts located in the Midlands are
offered to men with experience of radar. radio
contxol V.H.F. equipment.—Write, statmg full;
exper!ence and salary required, Personne]
| Manager. Box 4509. [2756
SENIOR Mechanical Designers and Draughts-
men required for Radio and Television
Design Department. Apply In writing, giving
{ull detaxls of age. experience and quaiifications,
to Personnel Department, Murphy Radio Ltd.,
Wel»'\:lyn Garden City, quoting ** Design Deragéé

ARTRIDGE TRANSFORMERS, Ltd., have
vacancy for a senior transformer desngner.
applicants must bave considerable experience
in the design and development of all types of
audlo and power transformers, interesting and
permanent position.—Written applications to

Managm% Director, Partridge ransformers,
Ltd., Tolworth. Surrey.
LECTRONIC engineers experienced in

design, construction and operation of elec-
tronic equipment, required to work on the
measurement of vibration of engines, etc.; some
mechanlcal experience, strength of matel
an advantage. degree or Righer Nationai
Cerfdﬂcate salary £400-£700.—Apply Labour
Manager (A Borls-Royee. Led., Derby. [2797
-B.M. ONITED KINGDOM has a vacancy for
a graduate physicist or electrical engineer
in its London Patent Dei)artment applicants
must have a good knowledge of electronics,
preferably with development or research experi-

ence; a knowledge of electronic computers is
desirable; previous patent experience is not
essential.

THIS post offers excellent prospect of advance-
ment to a young graduate interested in elec-
tronic computer work or wishing to enter the
patent profession; commencing salary will
£550 to £800 depending upon qualifications and
experience.
APPLY in writing to Patent Department. 17.
Berkeley St., W.1. 28
HNICAL Writer required by telecommum—
cation engineers in Croydon district to
assist in_ the compilation of maintenance
manuals for teleprinter and facsimile equip-
ment. Must have a good English style and a
sound basic knowledze of mechanics and elec-
tricity. A knowledge of engineering drawing,
telecommunications or workshop practice would
be an asset. Age should be under 50 years.
Written agpllc&tlons stating %ge and salary re-

quired to be made to—Box G . Advg..
212a, Shaftesbury Ave,, London, W C 2. 12808

|
should

TELEVISION

for *“Fringe’ and * Long distance ™
viewers is vastly improved with the
SPENCER-WEST type AC/3 Pre-Ampli-
fier. The specification includes a first
stage neutralised triode cathode coupled
to a grounded grid triode. The optimum
arrangement for best '‘noise factor.”
Self-contained power supply unit com-
plete with correctly adjusted interference
filter. Price complete, 10 gns. from your
dealer or direct. Leaflets, etc., an request.
RECEIVER CONVERSION TO
NEW CHANNELS
The type AC/4 Converter units for perfect
simple conversion. Price complete with
5 valves and self-contained power unit,

etc. I5 gns. Available for Brighton
booster on London receivers (type
AC/MKL) and all other conversions.

Leaflets on request.

SPENCER-WEST
QUAY WORKS,
GT. YARMOUTH

Phone : Gt. Yarmouth 3009,

| GOVERNMENT SURPLUS ELEC-
TRICAL RADIO EQUIPMENT 76

PAGE ILLUSTRATED CATA-
LOGUE I/-, POST FREE.

12/6., OVERSEAS AIRMAIL

ARTHUR T. SALLIS w.w)

39NORTHRD., BRIGHTON. Tel: Brighton 25806

GOODSELL LTD.
for High Fidelity Equipment

40 GARDNER ST.,
BRIGHTON, |
Tel.: Brighton 26735

Z & | AERO SERVICES LTD,,
19, Buckingham Street, London, W.C.2
Tel. TRAfalgar 23712

For the supply of Componencs, Valves, Elect-
ronic and Aircraft Equipment, Test Sets and
Instruments
% Among others SCR..., BC..., TS...,
IE... Series of Equipment

We urgently require American Equipment,

and

EX-GOVT. MOTORS
L. D.C. mains 3,000
R.P.M. 1/16th h.p., 27/8.

‘With blower and gear box to
30 R.P.M. 32/6. P.P. 2/6.

SYNCHRONOUS CLOCK UNITS. Self-starting, £00-250
v. A.C., 50 cycle, fi motors

24 Wa&ts Bize 2“11 dlam , 2in. deep, geared 1 rev.
60 mInsI,!rIctlon reset. Ideal movements forelectric
clocks. Price 22/@ each, post paid.

SPECIAYL, OFFER 100 watt Auto Transformer,
A.C. 230/50 volt input, 110 volt output, 12/6 each.
P. & P. 2/-. Vibrator Power-Pack 12 volt D.C. input,
210 volt 70 m/a., smooth D.C. output. Ideal for car
radio, 21/-each. P, & P. 2/-.

Please Print Name & Address when ordering.
Cash with order.
C.0.D. and "Phone Orders Accepted.

Money Back Guatantee.

UNIVERSAL TRADERS (W.W.)
44, LONDON RD., -TWICKENHAM, MIDDLESEX
POPesgrove 6040.
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LEWIS RADIO CO.

invite you to send l/- for our 1954
Cataiogue of ALL types of :—

CABINETS
AUTO-CHANGERS
RADIO AND T/vV CHASSIS
AND LOUDSPEAKERS

I

CABINETS

made to individual specification.

TAPE RECORDERS

Send for full details of the
“ELIZABETHAN ' Portable 2-speed
Tape Recorder at48 gns. All *Sound-
master ** parts stocked—send for list.

TELEVISION

All **Viewmaster "’ and ** Tele-King **
parts-stocked. Send for our lists,

AMPLIFIERS

Full details available of our 4} and 5
watt domestic amplifiers.

Dept. 654; 120, Green Lanes,

Palmers Green, London, N.I3
Tel : BCWes Park 6064

SPECIAL OFFERS

ELECTRO MAGNETIC COUNTERS. Post Office type
counting up to 9,999 operating from 1} volts D.C.
Coil resistance 3 ohing, overall size 4§ x 1} x 1%,
perfectcondition, 12/ each, post1/-.

ALKLUM LONG LIFE BATTERIES, 12 volt input
consisting of 10 cells in crate, each cell iz 1.2 volt
45 A.H. Price complete, unchnnzed £10. Carr. 10/-.
VENTAXIA EXTBACTION FANS. 230 v. Bakelite
cased,silent running, 90/-, post 2/6.

BLOWER MOTORS, Dual voltage 12/24 v., recom-
mended for car cooling or heating, 25/-, post 2/..
TELEPHONES. For intsrcommunication between 2
or more positions, these *‘call and reply’ wall sets
are a complete unit with beli, mike, and receiver in
neat wood case and only need a length of twin bell
wire between them Brand new, suitabie for office or
home, £5 per pair,

TERRY ANGLEPOISE LAMPS complete with flex
and 8.B.C. Holder and shade. Will stay put, in any
position, wall or machine fixing. 85/-, post 2/6.
VOLTMETERS. 0/300 v. A.C. 50 cy. 2}in. Flush
moving coll. Rectifier type, 30/-, post 1/-; Alsa
five 5 inch surface-type moving lron with open scale,
oniy 60~ Worth double.

VACUUM PUMPS or Rotary vane blowers. Ex-R.A.F.
Brand new. 7 cu. ft. per min., 10 lbs. per sq. Inch at
1,200 r.p.m. 22/8.

. Post 2/-.

R.F. UNITS TYPE 26. 50-656 Mec/s. Variable tuning,
complete with vaives. A fortunate purchase enablesus
to offer these unjts at the special low price of 35/-,
post 2/6.
RECEIVER R.1355. Bpecified for °'Inexpensive
Tejevision.”” In original packing. With all valves,
38/6, carriage 7/6.
AMPLIFIERS. A high-fidelity unit with separate Bass
and Treble. impedance
forsatting volume level In metal case with handles,
15 watt output, for 200/250 v, A.C. Mains operatlon.
Intended for use with the Gaumont British Projector.
Idealfor P.A. work,dances,etc. Less valves.
512/10/- Or complete with all valves, £15/12/6.
Car:
SPEAKERS P.A. Goodmans P.M. 12in. 15 ohms.
Type T.2. A high-class speaker at a low price. Ideal
for above amplifier, £5/10/-.
RECEIVER R1132A. 100/124 Mc/s. with 200/250 v.
A.C. Power Pack and all valves, £8/15/~, carr. 10/-.
ROTARY CONVERTERS. Input 24 volts D.C., output
230 volts A.C., 50 cyeles, 100 watt, 92/6 each. Also
available with 12 voltinput, 102/6, carr. §/-.
MOVING COIL METER with 1 M/A movement, 2}in.
flush, rectifier type, acaled 0/100 volts A.C. Resistance
100 k. obms. A very uselul basi¢ meter, 30/-.

Full lists available.

WILCO ELECTRONICS

204 LOWER ADDISGOMBE RD., CROYDON

SITUATIONS VACANT
ESIGN & Development Engmeers for work

on electro-mechanical {iransducers for
vibration testing. Experience of vibration
phenomena desirable. Electrical and mechani-
cal engineers of standard required.

State age, expsrience, salary. Goodmans Indus-
tries, Ltd., Axiom Works, Wembley, Mlddlezsggcl
ENGINEER experience of mechanical design
subminiature electromc  equipment.
Applicants should be famillar with layout and
wiring to interservice standards, design and
| manufacture of mechanical parts and prepara-
ion of working drawings. Degree not essen-
ial, preference ngenR?eu pggst)ms with good

| practical expenenoe (

EXPERIENCED Wiremen for work on experi-
mental subminiature electronic equipment.
Applicants should
from circuit diagrams and be famlliar with
workshop practice. Ability to prepare draw-
ings an advantage, (Ref.

PLEASE wrlte in detail, quoting reference
number of Ilposltlon sought, to: The Personnel
Manager (Technical Employment). De Havil-
land Propellers, Ltd.. Manor Rd., Hatfield,
Herts. - [2892

CIENTIFIC Instrument Makers in North

London have a few vacancies for skilled
laboratory assistants and wiremen he
development and production of high quality
electrical and electronic apparatus. Five-day
week, canteen, good welfare facilities.—Please
statmg gge. experience and salalyzer%

83.

HNICAL Correspondent for leading. valve
manufacturers in central London; must be
conversant with modern valve and electronic
technique & G. Radio standard; age 20—30;
work mvolves technica! liaison between Fac-
tories/Sales Department/Publicity Department/
customers; salary depends on qualifications and
experience; pension scheme.—Box 5151. (2901
APER capacitor development engineer re-
quired by a large progressive company for
work on impregnated paper dielectrics; applic-
ants stiould have considerable practical experi-
ence, ability to originate protoiypes and assess
their market potentialities.—Reply, con-
fidence, stating age, qualifications, summary of
experience and salary required, to Box 51[12%85
REQUIRED Buckinghamshire, experienced
assistant (male) for maintenance of elec-
trical (including electronic and photo-electronic)
laboratory equipment; skilled .F. tradesman
considered; salary £8 to £11, according to age
and qualmcatmns. good working condittons.—
Reply, giving lge particu]ars of education and
experience, to Box 450 2754
LECTRONIC engineer required to supervise
testing of prototype electronic equipment;
an ability to quickly diagnose faults, and a wide
experience of modern test equipment are essen-
qualifications; this is a staff position
offering good prospects to the right applicant.
—Apply The Wayne Kerr Engmeermg Co.. Ltd.,

Tolworth Close, Surbiton, Surr 27
trainee, age 25-35. requlred with sound
basic knowledge of electrici and/or
electronics for work 1in connection with
specialised electrical. equipment and installa-
tions in operating theatres. salary according
to age and experience.—Apply in writing to
the Secretizry The London ospital, Whlé:fg

T2

A§SISTANT (Scientific).—The Civll Service

Commissioners invite applications for pen-
sionable posts. Apphcations may be- accepted
up to 31st December. 1954, but early applica-
tion is advised as an earlier closing date may
be announced either for the competition as a
whole_or in one or more subjects. The Inter-
view Board will sit at trequent intervals.

AGE at least 17% and under 26 years of age
on 1st January, 1954, with extension for regular
service in H.M. F‘orces, but candidates over 26
with specialised experience may be admitted.
CANDIDATES must produce evidence of having
reached a prescribed standard of education.
particularly in a science subject, and of |
thorough expenence in the duties of the class
gained by service in a Government Department
or other civilian sclentific establishment or m
technical branches of the Forces, cqverin
minimum of two
groups of scienti
(i) ENGINEERING and
(11) CHEMISTRY bio-c

lur|
m) BIOLOGICAL Sciences. 3
iv) GENERAL (including geology, meteor-
ology, general work ranging over two or more
groups (1) to (i4i) and hlghly skilled work in
laboratory crafts such as glass-blowing).
ALARY according to age up to 25: £250 at
18 to £380 (men) or £340 (women) at 25, to
£520 (mwen) or £435 (women); somewhat less
in provinces. Opportunities for promotion.
FURTHER particulars and application forms
from _Civil Service Commission, Scientific
Branch, 30, Oli Burlington St., London, W.1,
quotlng No. S 59/54. {2856
NISTRY of Transport and Civil Aviation.
-—Radm technicians (men only) required
at aerodromes and radio statlons in UK.
spectal training courses for keen technicians
with basic quals.; interesting work im progress
providing electronic aids to navigation; pros-
pect of permanent pensionable posts; rates of
pay (London) from £330 p.a. age 19, to £445
at 25, rising, subject to qualifying test to £540.
rates slightly lower for provinces; candidates
aged 19 or over, with practica]l experience in
maintenance of radio or radar equipment,

E ysxcal sclences.
emistry and metal- |

should apply to Ministry of Labour and
National Service, Chadwick St., London, 8.W.1,
quoting Order No. 6627. 12798

' WONEY BACK

gears in one of the tollowmg |

621 ROMFORD ROAD LONDON. E.12
CWO oa COD e TEL: GRA 6617

T.V. TUBES £5-12"

3 MONTHS’ GUARANTEE. Still our
best buy, as supplied to the trade for the
past 3 years. Not Ex-W.D, Had some hours’
use. Various types and makes. Picture
shown to callers. Carriage and Insurance 15/6
extra. No catch.

SPECIAL OFFER of tubes with burns for
testing and spares at 30/- each, with K/H 50/~
each, plus carriage.

DUNLOPILLO EX-COACH SEATS.
34in. x 16in. x 4in. With back (19in,). 37/6.
:dzal for cars, caravans, utilities. Carriage
SPOTLIGHTS. 8/9.Butlers
new but ex-W.D. 7%in. dia.;
64in. deep. These lights are
similar to those sold for £3-£5,
but finished black. The lamp
fitting is the pre-focus type.
This can be easily changed by
fitting holder from sidelight
(1/9). Also a chrome screw
is required to cover hole in
centre of glass. Post 1/3,

SIDELIGHTS. [/9.
changed for clear or red.
New, ex-W.D. Post 9d.

Infra-red glass. Easily
Ideal tail lamps.

AMPLIFIERS. Push-pull. 77/6. 7 watts
output. A.C. or Universal, 4 valves and |
rec. Post 2/6.

AMPLIFIERS. 57/6. 4 watts output. 3
valves. A.C. or A.C./D.C. Post 2/6.
RECTIFIERS. 8/9. T.V. type. Salvage,

guaranteed, 250 volt at 200 m/A. Also 180
volt at 40 mfA 3/9, and New, 300 volt at 200
m/A 12/9. Post |/- each.

TELESCOPIC MASTS, Ex-W.D., but
unused. Extend to 7ft. 6in. Base diameter
2in., tip 4in. Closed length |5in. ldeal aerial.

GIFT PRICE 5/9. Post 1/3,

CRYSTALS. Germanium. Brand new,
made by B.T.H. Give first-class results.
SPECIAL OFFER 1'9, post 6d.

TRANSFORMERS. Microphone trans.,
2/9, ex-W.D., fully shielded. Post l/-. Pick-up
trans., 2/9, E.M.I. type, fully shielded case.
Post |}-.

EXTENSION SPEAKER CABINETS. 9/9
Polished, for 8in. speaker, Post 2/6.

EXTENSION SPEAKERS. Brand new
641In. p:m. speaker (low impedance). Mounted
on polished and veneered baffle scand, gold

fret. 5ft. lead ready connected. ONLY
19/9. Post 1/9.
RADIOGRAM CHASSIS, End-drive.

£6/17/6. Salvage, reconditioned, 3 wave-band,
5 valve superhet (latest midgets), ext. speaker
and pick-up sockets, Post 3/6.

MIDGET T.R.F. RADIOS. 4 valve, L. &
M, wave-bands. Walnut plastic or white
cabinet. Complete. £6/9/6, plus 3/6 P. & P,

P.M. SPEAKERS. 12in. Truvox 47/6, 10in.
25/9, 8in. 18/6, 6iin. I4/9 Sin. 13/9, all 3
ohms. Best makes. P. & P. 1/9.

MOTORS. 12-24 volt, with flexible shaft.
18 ct. gold brushes. 17/6. Post 2/6,

MINIATURE M/C 'PHONE SPEAKERS.
Ideal personal extension speaker, or quality
microphone. REDUCED to 2/9. Post 3/-.

DUAL SEATS, DUNLOPILLO, FOR
MOTORCYCLES. New Bargains. Not
covered. 37/6. Carr. 2/6d.

SEND STAMP FOR 1954 CATALOGUE
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WOOLWICH POLYTECHNIC
COLLEGE OF ENGINEERING AND SCIENCE
WITH TEACHERS RECOQGNISED BY
UNIVERSITY OF LONDON
PRINCIPAL: J. 8. Tait, Ph.D., B.8c., A.R.T.0.
MIE. AMI Mech E.

Students read for Internal Degrees and
are affiliated to the University of London

Union and Athletic Union.
B.Sc¢. ENGINEERING Civil, Mech-
anical, Electrical, Telecommunications.
B.Sc. Special CHEMISTRY
B.Sc. Special MATHEMATICS
B.Sc. Special PHYSICS
B.Sc. GENERAL
All the above are Three Year Courses. A
Preliminary One Year Course is available
for those not possessing G.C.E. in
suitable subjects and levels, making a
‘Four Year Course for the Degree.
FIRST MEDICAL EXAMINATION
One Year Course
PROFESSIONAL COURSES

Higher National Diplomas in
Engineering

Associateship of Royal Institute of
Chemistry

Three Year Courses for students who
have attained a suiltable standard.
Fees : £28 per Academic Year (I_\(a Fee
if under 18 years of age) plus £2 Union Fee.
Advice and Information on 3cholarships, Deferment
Entrance Standards, etc., available on request to
Principal, Woolwich Polytechnic, 8.E 18,
(Woolwich 2856)

TELEVISION ENGINEER

Important and progressive Group of
Television and Radio Relay Companies
invite applications from fully competent
and experienced men for the position of
Television Engineer. State age, qualifica-
tions experience and salary requiredto:.
CITY RELAY SERVICES, LTD.,
24 NEW CHAPEL STREET,
MILL HILL, BLACKBURN.

MORLEY TRANSFORMERS:
QUALITY P.P.0./P. TRANS, 20w, super Silcorlams
Bection low leakage windings, prim. ind. 753H.
leakage ind. 075H. See. 3 and 15 obms Prim. to
indiv. requirements. S8hrouded and term.. wt. 5 1bs.
3 xos, Ditto 15 w., 2} gns. L.F. CHOKES, 10H, 85
mA. 4/8 13H. 100 mA., 10/6. 20H. 150 mA., 12/6.
CRT Htr. [solation Trans., 259 sec. boost voit,2 v.,
10/6 ; 6.3 v., 10/8. MAINS TRANS. 0-200/250 v.
tapped prim. 350-0-350 v. 80 mA. B v. 2 a.,,63 v.
4 a., ete., from 21/-, 6.3 v. 1} a. Htr. Tmns .. 718.
Quotations for speciais and rewinds, Part P. & P. 1/-.

2, PAWSONS RD., W. CROYDON, THO 1865

NORWOOD TECHNICAL COLLEGE
Training in Radio, Radae, Television and Electronics,
Day and Evening Classes in preparation for
Grmad.Brit. I.R.E. City and Gulids Examina-
tions, P.M.G. Certificates, R.T.E.B. Radlo and

Television Servicing Certificates.
gpecial courses in Radar, Television,
El 1 ).

(Instr

Also

London Feca for Full-time day Classes: FREE if
under 18 years. £23 per year if 18 yeara or over,
Further particulors from Secretary, Norwood Technioal
College. West Norwood, London, S.E.27. (432).

THE NORTHERN POLYTECHNIC
HOLLOWAY ROAD, LONDON, N.7
Principal: T. J. DRAKELEY C.B.E,
D.Sc., Ph.D., F.R.I.C, F.LR.L

Depur!ment of Telecommunications
Engineering

FURTHER EDUCATION. The senior
courses are intended for students who desire
to qualify for technical positions in radio,
radar and television work. They are planned
to include three years’ full-time scudy after
which the student may remam for individual
research. Full preparation is given for the
Graduateship Examination of the Brit.l.R.E.,
and for the Full Technological Certificate of
the City and Guilds of London Institute in
Telecommunications Engineering.  Evening
classes covering the above, and radio and
television servicing are also held.
Prospectus free on application to the
Secretary.

(=

SITUATIONS VACANT
ANTED, laboratory assistant, H.N.C,
standard, for television and Tradio coil
factory, 44- hour 5- day week, salary in accord-
ance with experience.— lelply to Miss K. S.
Cowan, Personnel Officer 1tcham Woerks, Ltd.,
Winchelsea Rd,, Harlesden. N.W.10, (0106
IREMAN for modern research laboratory.
capable of working to verbal instruction
and able to do original layouts; City and Gulilds

or Natlonal Certificate an advantage at least
3 years’ experience imperative.—( 1)
Write in detail, quoting reference Nu of
position sought to: T Personnel Dept,

(Technical Employment), De Havilland Pro-
pellers, Ltd., Hatfield, Herts. 2818
NIOR electrical engineer required for the
electrical testing section of development
laboratory of cable makers in the Manchester
distrlct; the work involves electrical measure-
ments apprupnate to the light current field
some knowledge of measurements at audlo and
radio frequencies advantageous; salary com-
mensurate with qualifications and experience.—
Reply to Box 4831. [2823
EL CTRONIC Engineer required by E.M.I.
Research Laboratories Ltd., for responsible
work on special problems in connection with
Television Receivers. Some knowledge of theory
is expected, and practical experience with re-
refvers s desirable. Apphcams should not he
liable for National Service. Apply stating full
particulars, to the Personnel Depi. Electric &
Musical Industries Lbd Blyth Rd.,
Middlesex.
MALL manufacturers in audio and electronics
require young technical assistant primarily
on design and development; completed or
exempted military service; good quahﬁcanons
and practical experience; duties may cover wide
field. and applicants should be prepared to
sacrifice dignity on occaslon: directorship to
suitable appllcant after trial period; commenc-
lng salary £500 p.a.; 5-da 0-hr. \veek.TBox

2830
McMICHAEL RADIO, Ltd.,

Hayes.
2849

require senfor
and junior engineers in their equlpment
division laboratory at Slough: tlalnlng and ex-
perience 1n the field of applied electronics (in-
cluding communications) and experience of
working with Government Departments are the
chief qualifications required.—Wrlte, stating
age and full details of training. qualifications
and experience, to the Chief Engineer, Equip-
ment Division, McMichael Radio. Ltd.. Slo [3%98

ADIO engineers required. Must

Rthoroughly experienced on airborne radio
equipment including multi channel V.H.F. of
the latest type, American and English W/T,
Amerlcan radio compasses and all anclllary
equipment. Experience on Dakota aircraft an
advantage but not essential. N.J.C. rates of
pay and terms of employment. Permanent
positions. Apply B.K.8, Engineering, Ltg
Southend Airport. [286.
TEL ISION and radio service department

manager required in Liverpool distrist; staff
appointment, pension scheme; applicants must
have ﬂrst-ciass qualifications technically and
considerable administrative ability; salary £700

to £850; applications should give full particu-
lars of age, tralning, technical qualifications
and experience;, letters ‘should be clearly

arked °** Service Manager ''; expenses in con-
nectlon with lnt,ervie’ws will be paid.—Box 474125

I

DRAUGHTSMEN vacancies will be available
shortly in West London area for senior and
intermediate draughtsmen with good experience
in radio or telecommunications equipment;
interesting work associated with tooling test
gear., and quantity production of latest design
airborne transmitier and receiver equipments:
posts provide scope for imitiative and extending
experience in this field. —Reply in confidence,
stating age, technical tmmlmz experience and
present salary. 4500 2749
HE GENERAL ELECTRIC Co., Ltd.. have
vacancies at Stanmore for Electronic and
Electrical Engineers for work in development
laboratories. There are a few senior positions
available to experienced men with a University
Degree or an equlvalent quauﬁcatlon. and
more junior positions for men of O.N.C. stan-
dard and/or with revious  experience
development work. he work is interesting
and there are openings in each of the following

fie
1. SERVO-MECHANISMS and magnetic ampli-

fler:
2. MICROWAVE circuits.
3. PULSE circuits.

1
4. GENERAL radar clreuits and C.R.T. radar

pr esentation
5. PREPARATION of G.W,

rials.
6. STABILISED radar aerials.
APPLICATIONS should he made in writing.
stating age. qualifications and experience. and
should indicate the specific Interest of the
applicant. "All positions are permanent in idea
working surruundlngs. and there are excellent
welfare and social facilities., Please reply to
the Personnel Manager (Ref. WW/MW.2),
Brown's Lane Division, The G.E.C. Stanmore
Laboratorles, The GIOVE Stanmore Common,
Stanmore. Middles: [2826
LECTRONIC englneer required by Birming-
ham company handling wide range of
industrial and laboratory instrument; applicants
é ge 25-40) must have first-class eduication and
egxee in electrical englneering or membership
I.E.E.; position entails visiting
mdustrlal concerns in -the

equipment for

and advising
idlands on the

appllc_at‘on of electronics and radio-actlve tech-.

nigues to industrlal processes; commencmg
sala 'y £750-£1,000 according to age and ex-
perfence; pension scheme.—Box 5027. [2860

THe A YES company

RADIOGRAM CHASSIS
RADIO FEEDER UNITS

RG/250. with contrast ex-

10 valve chassis
pansfon, variable selectivity, £35.
RG/160. 7 valve chassis, bass and treble controls,

push-pull output, £20.
RG/127. 6 valve all-wave chassis with push-pull

output. £N7/5/-.
TU/100/6. All-wave tuning unit for use with
amplifiers. 6.3 heaters. £13/10/-.

TU/100/4. For 4 v. heater supply. £14.
AC/DC models are available.
Full details gladly sent on request.
16 Mare Street, London, E.8. Amh 4400

CHAFFEY

CABINET COMPANY

50a, CHELTENHAM RD., LONDON, S.E.1
TEL: NEW CROSS 4766

TR1154/55 RECTIFIERS

Input :—200/250v., 50~$.P. Output :-—6.3v.,
13A.—220v., | 10m.a.—01200v.,200ma.
NEW CONDITION—TESTED—GUARANTEED
£17-10-0 per set  Carriage extra.

A. J. WHITTEMORE (Aeradio) LTD.

Croydon Airport, Tel : Croydon 5791, 4383, 7744
Surrey Grams : Aeradio. Croydon.

GRAMPIAN REPRODUCERS LTD
9 Hanworth Trading Estate, Feltham, Middx. Tel. Feltham 2657

YCUR METER DAMAGED?

Leading
Electrical
= Instrument
5 Repairers
to the
Indusery

Contractors to The Ministry of Sapply
Bepnlrs by ukmed _craitsmen of all makes nnd types oi
Mi Mul Test

meter! Electncal Thermometers, Recordlnn Instruments,
etc. Quick deliveries—for speedy estimate send deiective
instruments by registered post to:—

L. CLASER & CO.

Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C.|
(Tel. : MONarch 6822)
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MAINS TRANSFORMERS. Input 200/

240 'v. Output 350-0-350, or 250-0-250 v
both with 6.3 v. and 5 v. tappings. 2I/-,
postage 9d.

OUTPUT TRANSFORMERS. Standard
size. 6/9 each, post 6d.
HALFWAVEMETAL RECTIFIERS. 125v.

60 mA, 4/3, 100-mA, 4/9; 125 mA, 5/6; 250 v.
250 mA, 16/6, post 6d.

METAL RECTIFIERS. 12 v. 3 A, 10/,
12 v.2a,, 9/-, post 9d.

0005 TWIN GANG TUNING CON-
DENSERS, 6/6 each. Ditto midgets, 7/é
each, post 9d.

SPEAKERS. All brand new, permanent
magnet. 34in., 16/6, 5in., 16/9; 64in., 15/9;
8in., 21/6. Postage |/
SPEAKER CABINETS. Polished wood,
metal grilles, 6in., 16/6; 8in., 19/6, post |/
AMPLIFIERS. 3 valve A.C. Mains complete,
brand new, £4/10/-, post 2/-. 1
SHORTWAVE RECEIVERS. R.I03A for
use on 100/ 10 and 230/50 volt A.C. and 12 volt
battery. Comprising 6 valves and built-in
vibrator pack covering 1.7 Mcfs to 7.5 Mc/s.
Bra}r:d new in perfect working order, £9/15/-
each,

EARPHONES 60 ohm C.L.R., 5/ per pair.
4,000 ohm, 17/6 per pair, post 9d.
Government Surplus. 2 VALVE AMPLI-
FIERS. Type A.1134A, with valves. Not
guaranteed. Working. 15/~ each, post 2/-
SOLDER. |lb. reels 40/60, 5/- reel, post

1/-.

5¢ MFD. MOTOR CAPACITORS. Brand
new, 10/6 each, post 9d.

BRAND NEW AND BOXED METERS.
0/2 Hot wire ammeters, 2in.-square, 5/6 each.
0/6 Thermo-Couple ammeters, 24in. 10/-.
0/30 mA M.C. D.C. 2{fin. flush, 9/- each.
0/15 volt A.C. M.I. 24in. flush, 12/6 each.
0/200 mA D.C.M.C. 24in. ﬂush 9/- each,
01300 mA D.C.M.C. 2{in. ﬂush. 9/- each,
0/I mA M.C.D.C.2in, Square flush, 12/6 each.
0/l Thermo-Coupled Ammeters 24in. pro-
jecting R.F., 6/- each.

—0/3,500 voft D.C.M.C. 3in. scale, 4in.
jecting, 17/6 each. Post 9d. all meters,
SIMMERSTAT VARIABLE CONTROL
SWITCHES. For use on 230/50 volt A.C.
at 2,500 watts, 17/é each, posc 9d.

CUT OUTS. 12 volt 60 amp and 24 volt
60 amp, 7/6 each, post 9d,

TAPE DECK CABINETS. Finished in
imitation lizard skin, colours green, red,
grey, blue, size 144in. x I6in. x |lin. deep,
£3(7/6 each, carr. 2/~. Please state alternative
colour.

SMALL WOODEN CARRYING CASES.
12in. x 8in. x 5in. deep, fitted leather handle
and lid clasp, 7/6 each, post |/6.

ELECTRIC BOWL FIRES. Brand new.
Cast Base, highly polished aluminium bowl.
750 or 600 watt at 200/50 volts A.C. and D.C.,
33/- each, carr. paid.

Obtainable from :=—

J. & S. KAYE SUPPLIES
(Dept W.W))
(Late Universal Engineering Co.)
11, St Anns Road, Harrow, Middx.
Tel: HAR. 1432
Shop hours: 9 to 6 Mon, to Sit. Half-day Wed

pro-

WEBB’S SERVICE
DEPARTMENT

for complete renovation of complex
communications receivers of any make

Test report issued showing sen-
sitivity, selectivity, signal/noise
equal to, or better than, makers’
original figures.

WEBB’S RADIO,
14, SOHO STREET, LONDON,

_which atgl(cetlon is made.

SITUATIONS VACANT

BBO requires qualified Electrical Engineer
for work on design, installation and
electrical adjustment of aeria] systems and
associated transmisston lines and ﬂlwr

circuits, etc., for med.um high and V.H.F
sound, te!evxslon and F. nsm!tters Appll-
cants must physlcally able and fi climb
and work on masts up to 750 feet mgh and be
prepared to travel extensively throughout U.K.
Starting snlary £645 p.a. by 5 annual
increments £8%0. Apply: EE.O., B.B.C.
London, W. 1 quoting ref. E.899. [2865
THE GENERAL ELECTRIC Co., Ltd., Brown's
Lane, Coventry. requires senlor and jundor
electronic development engineers for work on
guided weapons and like projects, particularly
in the field ot microwave and pulse applica-
tlons. mechanical development engineers, de-
%ner draughtsmen and araughtsmen, prefer-

ably with experience of radar-type equipments,
also required for the above projects; salary
according to age, gqualifications an experience.
—-Anply by letter. stating aze and experience.
to the Personnel Manager (ref. R.G.). [0259
RADAR and Telecommunications divisions,
Aeronautical Inspection Service. Vacancies
exist for Examiners (unestablished) at varlous
provincial locations, City and Guilds Inter.
group certificate in telecommunications engin-
eering (or equivalent theoretical knowledge) re-
quired, with experience in industry or Services,
Salary range £510—£640 (men). Prospects o!
promotion and establishment., No age limits
Details and forms from Air Ministry SZ(Q)
CornwalllHouse (W.W.), Stamford St., [Iznn-
873
TECHNICAL Superintendents required for the
DEPARTMENT of Information Services
}Broadcastmg) Gold Coast Local Civil Service
or one tour of 18 to 24 months with possibility
of re-engagement. Salary in consolidated scale
£1.300 rising to £1,750 a year, Outfit allowance
£60. Gratuity £150 a year. Liberal leave on full
salary. ree passages. ~Candidates should
possess the City and Guilds Intermediate Cer-
tificate in Telecommunications Engineering or
equivalent qualifications such as the B.B.C.
Grade exam
M2C 30516/WF Assistant ‘to Chief Engineer,
Candidates must have a thorough knowledge of
studio and transmitter equipment and have had
at least flve years’ expszrience in a broadcastin
or allled organization. They will be require
to supervise su?ply of technical equipment and
to act as Relief on wired broadcasting systems,
studios and transmltters as well as to assist

the Chief Engin

/30517/WF. 'I‘ chnical  Superintendent
(wired brusdcasting) Candidates must have a
thorough knowledge the administration,
operation and instal latlon of wired bmadcastlng
systems and of revenue collection. They shouls
possess & knowledge of modern superhet short
wave receivers and should preferabI% be familiar
with tape and disc recording machines.
M2C/30518/WF. Technical Superintendent, in
charge Accra studio centre. Candidates should
have a thorough knowledge of the administra-
tion and technical application of modern broatl-
casting studlo, recording and outside broadcast
equipment,
WRITE to the Crown Agents, 4, Millbank, Lon-
don, S.W.l. State age. name in block letters.
ful! qualifications and experience and quote
reference number shown against the post Bfgi‘
E ONIC engineer to work within our

trials division at Edinburgh; the nature of
the work involves conducting trials and evalu-
ating the performance of fire control; naviga-
tional and landing systems under development
applicants should possess a physics degree or
considerable recent practical experience in this
fleld; good opportunity in expandmg depart-
ment; staff pension scheme.—Apply, quoting
Ref. EE/TID and givlmz full details of quali-
fications and experience. to the Personnel
Officer. Ferranti, Ltd.. Ferry Rd., Edlnburgh

MINIS’I‘RY OF SUPPLY requires Assistant
Foreman at Liverpool to_inspect telecom-
munication equlyment quals.. British of British
parents; recognized engineering apprentioesmp
or equivalent training in teleco .N.C.

equivalent desirable: good expenenoe 1nspect1ng
and testing machlne telezraphs security equip-
ment and test rg within £494 (age
26)—4£612: not established ut opportun!tles for
establishment may arise.—Appl vg Employ-
ment Exchange quoting Order No estmlmwr

ELEC ONIC engineers to work lthin uu
trials division at Edinburgh; the naturs of
the work involves conducting trials and evaluat-
ing the performance of fire control; navigational
and lande systems under development appli-
cants should possess a physics degree or con-
siderable recent éyractical experience in this
fleld; good oppor

ment, staff pensiou ~scheme.—Apply, quotlng
Ref. EE/TID and giving full detalls of quali-
flcations_ and experience, to the Personnel
Officer, Ferranti, Ltd., Ferry Rd., Edinburgh 2857

DRAUGHTSMEN are required for permanent

posts the fleld of Radar Engineering.
Excellent opportunities for advancement.
Salaries beyond .D, rates to suitable
applicants. Staff pension scheme and canteen
facilitles. 5-day week. British Nationality
essential, Posts to be filed in the following
grades: Senlor  Sectlon  Leader. Checker

Draughtsman and Senior Design Draughtsman,
intermed ate Draughtsman; Circuit Draughts-
man Insta]lation Draughtsman.—Abply, quoting
R 1,A/21, Chief Draughtsman Decca Radar,

Ltd., Research Lahoratory. 2, Tolworth Rise,
Surbiton. currey. [2656

unity in expanding depart-

“WIRE-

oni: &1lb.reels

In stock for IMMEDIATE DELIVERY

\W\\\w\*\wﬁ““\\\\\'@\\m@v

Iper 2 1b. reel

ENAMELLED COPPER WIRE

swg.  price SWE. price Swg.  price
16-18 1/6 28 2/4 38 3/3
20 1/8 30 2/6 40 3/6
22 1/10 ' 32 2/8 42 4/3
24 2/= 34 2/10 44  5/6
26 2/2 36 3/= 46 8/9
DOUBLE COTTON COPPER WIRE
16 1/9 24 2/8 32 3/8
18 2/2 26 2/11 34 a2
20 2/4 28 3/2 36 4/8
22 2/6 30 36 38 /2
I DOUBLE SILK COPPER WIRE
16 1/8 26 3/6 36 8/-
18 2/2 28 3/10 38 6/8
20 2/8 30 42 40 7/8
22 3/~ 32 48 42 10/6
24 3/2 34 5/4 44  15/6
TINNED COPPER WIRE
16 1/6 20 1/10 24 2/2
18 1/8 22 2/- 26 2/4
ENAMELLED SINGLE SILK
20-22  2/6 32-34 3/9 0 76
24-26 2/8 36 5/- 42  11jo
28-30 3/3 38 6/- 44 17/o

INTERMEDIATE GAUGES AVAILABLE
Nickel chrome and resistance wires available.

Orders up to £1 — Postage 1/3
Orders £1 up — Post Free

.ANN@\\\\\\\@\\‘\\M@\*‘\N\“&&“

| Afreraoe

WIRE CO.
Telephone: GERrard 0283
16 Gerrard Street, London, W.1.

A4V __SANA
QU T
\'“"”"Wu,um_ﬂw" ‘
back and erase head.
makee this possible alao gives more output, with
requiregolittle gower , they ean be run from § small
fln. hlgh Osecillator cofl, 9/6. Head trans-
Send §.4.E. for illustrated details (o7=

? Type R/P/E (above)is a

ONE HEAD? s

a batter frequency response and lesa noise and hum

double triode (if desired). Record/playback track,

former 11/6. Also many other types of heads,
A. MARRIOTT & Co., SUNLEIGH WORKS,

combined record play-
The completely new form of constraction which
{double internal acreening). The erase and bias
.085In., erage track .110in. Dimensiorz §in. dia,
coils, transformera.
P,
SUNLEIGH RD., ALPERTON, MIDDX. (Wem 7463}
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SITUATIONS VACANT
LECTRONIC INSTRUMENTS, Ltd. of Rich-
mond, Surrey, has vacancy for Chief In-
spector. Applicants must heve sound. practical
experience in testing mechanical and electronic
apparatus, together with administrative
ability. A key post in expanding finm. Applica~-
tion in first instance by letter giving full
details of experience and salary. 2867
LABORATORY engineer required for design

and development of H.F. testing equipment
for coaxial and telephone cables; engineering
or physics degree essential and approximately
two years’ experience desirable; 23-26 years of
age;, £460-£600 according to qualifications and
experience.-~Write, stating qualifications and

experience, to Personnel Manager, Standard
Telephones & Cables, Ltd., North Woolwich
E.16 [285¢

'HE BRITISH TABULATING MACHINE Co.,
Ltd., require an electronic draughtsman
for their Research Labtoratory at Stevenage,
Herts; work consists mainly of drawing circuit
diagrams, with some mechanical drawing for
chassis and component layout; previous experi-
ence desired.—Applications, giving particulars
as age, previous experience and salary re-
ulred, should be addressed to FPersonnel
cer, at Letchworth, Herts. . [2883
DECCA RADAR, Ltd., Invite applications
~ from engineers and technicians with ex-
perience of installation or maintenance of
radar, for field duties with the Company's
Heavy Installations Division on the installation
of high-power radar equipments; the appoint-
ments will be permanent and pensionable;
applications giving details of experience and
stating salary required should be addressed to
the Personnel Officer, Decca Radar, Ltd,, Shan-
non Corner, New Mafden. Surrey, quoting refer-
ence HID.3 2736
RITISH ACOUSTIC FILMS have vacancies
in their Laboratories at Shepherds Bush for
Engineers or Physicists to work on sound re-
cording and reproducing equipment, including
stereophonic systems; applicants should have
good qualifications, preferably an honours
degree, or give evidence ot exceptional ability
and interest in electronics and sound reproduc-
tion; five-day week and pension scheme; salary
according to qualifications and experience
Application should be made in writing to the
Personnel Manager, British Acoustic
Ltd., Woodger Rd.. W.I2.
RADIO (Meteorological) Mechanics required
by Meteorological Office. Qualifications:—
Basic knowledge of radio and radar and ex-
perience in maintenance/operation of radar
equipment including oscilloscopes.  Successful
applicants serve in United Kingdom and over-
seas. Commencing London salary £445 at age
25 or over rising annually to £540 subject to
deductions for each year below age 25. Provin-
clal salary £20 to £30 lower. Overtime, night
duty etc. Promotion %ruspects.
—Apply to Borough Employment xchange
(Dept. W.W.4). 236, Walworth Rd,, Lor[xgg;lz
5

E.17. :
RANSISTORS.-—~The British Tabulating
Machine Co., Ltd., Icknield Way, Letch-

worth, Herts, has a vacancy for a graduate

engineer or physicist for research and develop-
ment work on the use of transistors in pulse
and switching circuits; applicants should
possess an_ honours degree in physics or elec-
trical engineering, and have experience of
either transistor circuit techmiques or of pulse
circuits as used in digital computing. radar,
etc.: salary will be based on qualifications.
age and experience.—Applications, stating age,
experience and training, should be sent to

Personnel Officer. 2882

ELECTRICAL engineer required to undertake
the development of small motors and other

electromagnetic devices using new magnetic

materials; applicants should be experienced in
the design of small electromagnetic compo-
nents; the post offers the opportunity of work-
ing in collanoration with development and
producticn plants making hard and soft mag-
netic materials and the main object of the
development work is to assist sales engineers
to exploit the application of these materials:
the commencing salary will be of the order
of £800 per annum commensurate with guali-

fications and experience.—Apply Box 5028.
IR MINISTRY requires scientific officer
(male) at R.A.F. Station near High

Wycombe, Bucks, for operational research

duties, and theoretical studies in the field of

communications and general electronics; quali-
fications: fizst- or cecond-class honours degree
in physics or electrical engineering; salary:
within® range £445—£815; post unestablished
with possibilities of establishment through the

Civil Service Commission for successful candi-

date whilst remaining under age 31; opportuni-

ties for promotion to higher-grade posts on staff
of Scientific Adviser to Air Ministry. —Applica-
tion forms, quoting AIO?{54A, from M.L.N.S.,

Technical and Scientific Register (K), 26, Iggl\s‘gl

St., London, S.W.1.

ARCONI'S WIRELESS TELEGRAPH Co.,

Ltd., Chelmsford, require research and
development engineers for work on special
applications of high power transmitters operat-
ing in the U.H.F. spectrum. There are vacancies
for Senjor and Junior Graduate Engineers with
experience of the generation and transmission
of microvave powers., The posts are permanent
and pensionable and carry salaries in the range
£600-£1,400 according to qualifications and ex-
perience, Five-day week. Canteen {acilities.
etc. Please write, giving full details of age,
qualification, experience and present salary, and
quoting reference 1117B. to—Marconi’s Wire-
less Telegraph Co., Ltd.. Dept. C.P.S., 336-7,
8trand, W.C.2. r2s11

) 2
THE WAR OFFICE requires for No. 35 [Base

SITUATIONS VAGANT

APACITOR Engineer; an experienced devel-

. opmen{ engineer {n this field wanted to
initiate and en%ineer to production stage a
limited range of special duty capacitors; the
post is permanent and pensionable and offers
excellent scope for an enthusiastic and indus-
trious man, aged 25 to 30 years, salary in accor-
dance with qualifications and experience; our
staff are aware of thls vacancy, and applications
will be regagded as confidential. —Box 5150.

LECTRONIC engineers, senior and junior

required; vacancles arise from an expan-
sion of the company’s business, which covers a
wide fleld; applications are particularly wel-
come from young graduate engineers who have
had some industrial experience; for the junior
vacancies the minimum nical qualification
required is the City & Guilds Certificate in
Telecommunications; applications  will be
treated in strictest confidence; near city centre

and all amenities; Saturday interview if re-
quired.—Apply Marconi Instruments, Ltd.,
atfield Rd., St. Albans. [2766

Longacres,

LECTRONIC engineer required for a senior

post to build up and control an entirely new
group working on advanced valve applications;
this is an opportunity for a man ot initiative,
imagination and energy; applicant should have
a sound working knowledge of modern circuit
techniques in the electronic field, particularly
with application to radio and television and
should hold & degree or equivalent; essential
qualities are an aptitude for original experi-
mental work and an ability to gurde the work
of others; salary will be commensurate with
responsibility.—Apply in writing to Personnel
Department, M.O. Valve Co., Brook Green,
Hammersmith, stating age, qualifications and
details of experience, quoting Ref. A.A. [2820

JU'NIO_R development engineers are ur§ently
) required to assist in the development of pre-
cision electronic laboratory instruments. Suc-
cessful applicants will be engaged on interest-
ing long-term projects concerned with the
development of a wide range of equlpment.
The appointments are permanent and carry
considerable technical responsibility. Appli-
cants should have had previous development
experience, preferably in the instrument field.
Academlc qualifications ranging from O.N.C,
to degree standard are acceptable. Salarjes
are dependant upon age, qualifications and ex-
perience.—Apply, stating full details, to the
Chief Engineer, Messrs, Furzehill Laboratories,
Ltd., Shenley 'Rd.. Boreham Wood, Herts.

[0030

DMIRALTY—Royal Naval Scientific Ser-
vice. Experimental Officers and _Assist-

ant Experimental Officers required in Experi-
mental Establishments in London, Portsmouth,
Weymouth areas, Gloucestershire and Scotland;
the majority of posts are for Engineers an
Physicists (particularly with electronics), Can-
didates must be British subjects: qualifications
—minimum of H.S.C. (Pass €fegree, HN.C. or
near equivalent an advantage): London salary
(men) E.O. £720—£890. A.E.O. (accorgding to
age). 90—£645; all appointments are un-
established, ‘but with some opportunities to com-
pete for established posts.—Application forms
from M.L.N.S.. Technical and Scientific Regis-
ter (K). 26. King Street, London, S.W.1, guot-
ing A247/52A. [2895
ESSRS. BARR & STROUD, Ltd., have the
vacancies in their expanding
boratories and design depart-

f0110wln§
development la

ment: (a) development engineers; with experi- |.

ence in one or several of the following fields of
electronics, low frequency circuitry, d.c. ampli-
flers, servo systems, simulators, microwave
circuitry, etc.; microwave physicist or
engineer for work on centimentric waveguide
and aerial systems; (c) engineer to take charge
of model and assembly shop laid out for small
quantity batch production, inspection, climatic
and durability test of new types. batch samp-
ling, etc.; (d) draughtsman experienced In
electro-mechanical and electronic equipment
design.—Apply, giving age, experience and
qualifications, to The Secretary, Messrs. Barr
& Stroud, Ltd., Anniesland, Glasgow, W.3. 758

Workshop R.E.M.E., Old Dalby. Leicester-
shire: one Mechanical Engineering Officer (Main
Grade) to control Workshop repairing radar and
associated equipment: knowledge and experi-
ence of modern electronic and allied engineering
progress and process methods and technique of
management essential, also ability to organize
large repair programmes and production; in
clusive salary range £1.000—£1.320 (London).
Applicants must_be British of British parentage
and Corporate Members of the Institution of
Electrical Engineers or have passed or be exempt
from Sections A and B of their membership
examination: starting salary fixed according to
age. qualification and experience on range
ouoted; annual increments subject to satisfac-

ry service; post temporary but long term pos-
sibilities.—Application forms from .LaNUSE.
Technical and Scientific Register (K). 26, King
St., London, S.W.1. quoting D258/54A. [2894

RADID & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE.

“YIEW MASTER'’ &“TELE-KING" specialists
Easy terms available,
JAMES H. MARTIN & CO,,

FINSTHWAITE, NEWBY BRIDGE.
ULVERSTON, LANCS.

SITUATIONS VACANT
€ Lecturer in General
Section of Engineering Training
ment, Evesham. Possess de-
gree or equivalent in Electrical engineering or
physics. Previous experience in teaching and
industry an advantage. Dutles concern presen-
tation of fundamental principles of sound and
vision broadcasting to technical and non-tech-
nical staff and successful candidate will super-
vise four lecturers and generally develop work
of Section. i salary £990 (may be
higher for exceptional g)ualiﬂcaﬁons) rising by
annual increments £1,320 max. Applxy
E.E.O.. B.B.C,, London, W.l.,, quoting ref.
E.914, within 7 days, [2864
SITUATIONS WANTED
ADIO, television assist, works manager, 39,
L\, Jeading mfrs., engégeuc experienced execu-
tive, technlcal.—Box 8. 8
ADIO and television service engineer, 35,
qualified, experienced, own car, desires
change; N.W, London.-—Box 5091. [2878
TECHNEIGAL TRAINING
ITY & 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.I.LE.T. (Dept. 388A), 29, Wright's Lane,
London, W.8. fo117

TUITION
COVENTRY TEGHNICAL COLLEGE.

SESSION 1954-55.
ELECTRONIC Engineering.
APPLICATIONS invited for entry to 3-year
full-time course commencing September, 1954,
from those requiring comprehensive training
to advanced level in Electronic Engineering,
qualifying for technical posts in_ radio, tele-
communications television and industrial
electronics. Syliabus will cover requirements of
C. G., Brit.I.R.E., and I.E.E, examinations.
Entry age 16 or over. Application forms and
further information from Principal, Technical
College, The Butts, Coventry. [2866
OTHING succeeds llke success! What we
have done a thousand times we can do again
for you—see the B.N.R.S. advt., page 138. [0172
WIRELESS operating; attendance and postal
courses.—Stamp for reply to Manager, Th
Wireless School, Manor Gdns., London, N.7.
0104
EE the world as a radio officer, short tE‘ain-
ing, low fees, scholarships, boarding/day
students; stamp for prospectus.—Wireless Col-
lege, Colwyn Bey. (o018
ULL-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
LEARN_ it as you do it.—We provide practical
_ equipment combined with instruction in
radio, television, etc.—Write for ful] details to
E.M.I, Institutes, Dept. WW47, 43, Grove Park
Rd.. London, W.4. fo179
T/V & - Radio.—A.M.Brit.I.R.E., City &
Guilds, R.T.E.B. Cert., etc.. on ‘“‘no
pass—no fee ”’ terms. Over 959% Successes,
tails of Exams. & Home Training Courses in all
branches of radio & T/V, write for 144-page
handbook—free.—B.I.LE.T. (Dept. 3874), 29,
Wright’s Lane. London, W.8, foiie
A.M.Brit.I.R.E.,
Guilds, ete., on ** no-pass—n

over 95% successes; for details of exams, and
courses all branches of engineering, building,
etc., write for 144-page hand —free—
B.LE.T. (Dept. 387B). 29, Wright's Lane,
London, W.8. - 118

IRELESS telegraphy: Merchant Navy offers

to youths 16 upwards after qualification

.ucrative positlons as Radio Officers.—Apply
British School of Telegraphy, 179, Clapham Rd..
S.W.9 (Est. 1906), Recognised by Ministry of
Education. Moderate fees. Modern equipment.
Also postal courses In theory of Wireless Tele-
graphy for P.M.G, Certs and Amateur Trans-
mitting Licence. o124
THE Insuvitute of Practical Radio Engineers

have available home study courses in every
phase” of radio and television engineering.
specialising in the practical training of appren-
tices in the retail trade; enrolments limited, fees
moderate.—The Syllabus of Instructional Text
may be obtained post free from the Secretary,
I.LP.R.E., Fairfleld House, 20, Fairfleld Rd..
Crouch End. London, N.8. 0088
!t Brochure giving detatls of home study
trainin radio, television, ard all
I electronics; courses for the hobby
enthusiast _or for those aimin at the
A.M.Brit.LR.E,, City and Guilds Telecommuni-
cations, R.T.E.B., and other professional exam-

Inations; train with the college operated by
Britain's largest electronic organization;
moderate fees.—Write to E.M.I, Institutes,

Postel Divislon, Dept. WW28, 43, Grove Park
d., London, W.4. [oo01
BOOKS, INSTRUCTIONS, ETC.

‘4 IRELESS World,” Sept., '45, to date;
S offers.—113, Manor Park, Lewisham,

OOKLETS “How to Use Ex-Govt. Lense

and Prisms,”” Nos. 1 and 2, price 2/6 each?
ex-Govt. optical lists free for s.a.e.—H. English,
Rayleigh Rd., Hutton. Brentwood, Essex. [018]
I.P.R.E. technical publications, 5,500 Align-
ment Peaks for Superheterodynes, 5/9, post
free; data for constructing TV aerial strength
meter, 7/6; sample copg ‘" The Practical Radio
Englneer,” quarterly publication of the Institute
2/-. membership and examination data, 1/-.
See., I.P.R.E., 20, Fairfield Rd., London.rN.s.
0089
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"Always a good deal” at

WEST END RADIO

SPECIAL OFFER!! SAVAGE AUTO-
TRANSFORMERS. INPUTS 110 v, 130 v.,
200v., 230v., 250 v. Stud switch control. OUT-
PUTS 110 v. and 230 v. at 1,200 w. nominal,
tested 2.4 KVA, I5A 3 pin sockets and fuses
on panel in handsome grey cabinet. Brand
new in maker's packing, £7/15/-. De Luxe
model by Neverlin, £8/15/-. P. & P. 10/-. Send
for photo. Made for G.B. scopes.

H.T.-L.T. BATTS. Ex-Govt. 1952 manufac-
ture, layer-buile, 150 v. + 3 v. Every batte
tested before despatch. Suitable for No. 3
receiver, 4/6. P. & P. 1/,

EX-ARMY MINE DETECTORS. Com-
plete with 2 search coils, | under-water type,
amplifiers, spares kit, etc., etc.. complete in
transit case, £6/15/-, carr., 15/-.

1,000 Bargains for callers !

WEST END RADIO LTD.

14, LISLE STREET, LEICESTER
SQUARE, LONDON, Ww.Ca2.
Phone: GER 7341
OPEN ALL DAY SATURDAY !

ARKAY

RADIOS

WIRELESS WORLD

BASS REFLEX CABINETS

Veneered and French polished from £9.0.0.

Complete Kits in un-veneered acoustic chipboard
from £3.15.0. We will assemble for 7/6d. extra.
CORNERCABINETS for Goodmans Axiom 150
MK. 11, veneered and French polished £16.0.0. carr.
paid. If without finishing mouldings £1.0.0. less.

A. DAVIES and Co.
| 3 Parkhill Place, oft Parkhitl Road, London, N.W.3

(Cabinet
{Gulliver 5775)

Makers), |

PHONOGRAPHS TV
TEST EQUIPMENT HI-FI

Write for FREE Brochure

Radio Kits. Inc. » 120 CepAR STREET
NEW YORK 6, NEW YORK o U.S.A.

WORLD'S FINEST

KITS

STABILISED POWER UNITS

Boldreseries, 100 watts, suitable for all main and
service voltages and frequencies. Qutput stab.
150-500 volts. Impedance 1Q. Stability .029,
A. Laboratory model .- .. o . £79.10.0
B. General purpose model .. o8 .. £59.10.0
D. Skelgton model for building into equip't £44. 0.0

Send for Price List of parts for the |

MIDGET SENSITIVE

T.R.F. REGEIVER

as described in the April, 1954

issue

H. L. SMITH & CO.LTD.

287/289 EDGWARE ROAD, LONDON, W.2

Telephone : Paddington 5891
Hours 9 till 6 (Thursday, 1 o’clock)

Near Edgware Road Stations, Metropolitan & Bakerloo

1 price for spot voltage or small range.)
Sub-contract wiring, assembly or potting. Inter-unit

oabling mdde up. exact lengths.
NEWTOWN INDUSTRIES, Lymington, Hants.
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COPPER WIRE
COTTON- SILK-
COVERED COVERED
SW.G. 2o0zs. 4ozs 201s. 4 o0zs.
16 14 2/- 1/4 20
18 1/4 2/2 114 22
20 1/5 2/4 \7 2/8
2 16 2/6 1/9 3/-
24 17 2/8 o 32 I
26 /9 2/1t 2/- 3/6
28 /10 3/2 2/2 3/10
30 2/- 3/6 2/4 42
32 2/t 3/8 277 4/8
34 2/4 4/2 2/t 5/4
36 2(7 4/8 3/3 6/
38 3/4 6/2 37 6/8
40 4/6 8- | 4 7/8
WIRES TO 48 S.W.G. AVAILABLE

COPPER INSTRUMENT WIRE

ENAMELLED, TINNED, LITZ,

COTTON AND SILK COVERED.
All gauges available.

B.A. . SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

. ALL DIAMETERS.
SEND STAMP FOR LIST. TRADE SUPPLIED
POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

L

SYMIT

standard,

PARK WORKS

TEL KINGSTON 0001 GRAMS  INSULATION (#he)

A pennyewoith o
megorins, please!

This infant prodigy, youngest son of our sales manager, shows
forethought beyond his years. Yet Daddy should tell him
there’s more than a pennyworth of megohms in * Symite ”
high tension tubing. For instance, under normal conditions
the insulation resistance measured with surface /1* length, in
parallel with volume [1” length is 106 megohms.

super

tropical and high
temp., outstand-
ing resistance to
abrasion, will not
crack OT tear.

KINGSTON HiLL
KINGSTON

SYMEL —

ejlicone elastomer
sleeving, for
tempe. up to
180°C; high ten-
sion sleeving mid.

—_—— e ———

S

v jmmbos | ADVISORY
besdea stu. sizes. SERVICE

Tt you have an elec-
trical insulation pro-
blem, eend it to us!

Qur experts will be
pleasedtoadviseyoun

SURREY
THAMES

on

Line.

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants
To " Wireless World ** Classified Advertisements Dept., Dorset House, Stamford Street, London, S.E.1.
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

@ RATE: 7/- for TWO LINES, 3/6 every Additional
Average six words per line.
Cheques, etc., payable to lliffe & Sons Ltd., crossed & Co,

@® NAME AND ADDRESS TO BE INCLUDED IN
CHARGE IF USED IN ADVERTISEMENT
@® Box No, if required add 2 words plus |/-.

4
@ PRESS DAY, MAY 3ist FOR JULY

Please write in BLOCK LETTERS with ball pen or pencil.

} REMITTANCE VALUE
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SHERWOOD INSTRUMENTS LTD.

Light Precision Engineer

Production Manufacturers of Capstan and
Machined Components—Light Accurate
Sheet Metal and Press Wark—Mechanical
Assemblies.

Highest Standards. A.l.D. Approved.

Engquiries invited
5 ROSEMONT ROAD, LONDON,
N 3

Telephone Hampstead 6655

testing.—

WIRELESS- WORLD

For high and low voltage

1/30 and 100/850 volts A.C.
or D.0. Wrnte for interesting

leaflet “OF.

JunEg, 1954
——ARIEL SOUND—

Professional Recording Engineers
Public Address Equipment.
Electronic Design, Manufacture and Repair.
(Please refer to Repairs and Services Section for
details of some of our services.)
STLANCASTERMEWS,LONDON, W.2
Telephone : Paddington 5092
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HESE new additions to our range of Hi-k
Ceramic Condensers have been designed
for Television Receivers incorporating
Band 3 and Band 4 tuners. Their out-
standing features are : extremely small series
inductance, efficient decoupling, and small
physical size. The Stand-off Types are
particularly suitable for cathode and
screen decoupling.
Construction

The tubular bodies are a specially selected
material of the barium-titanate group of
ceramics with a dielectric constant of
3,000. The four constructions at present
available provide two for lead-through
purposes and two for stand-off purposes.
The former have an I8 gauge tinned
copper wire running through the body
and protruding each end, whilst the latter
have a looped termination at one end.

Method of installation

Lead-through Type CC160S is in-
tended for soldering direct into a

Capacity: 1,000 pF.

WIRELESS WORLD

¥

" FOCUS ON
LEADERSHIP

MINIATURE
LEAD-THROUGH

tuner plate, the hole in the plate being
¢ burst ’ rather than punched. A solder ring
is employed for soldering the condenser into
the plate, thus forming a fillet which gives
a sound electrical and mechanical joint.

Lead-through Type CC161S has a flange
around the centre of the body so that it
may be mounted on a tuner plate having
a punched hole of 0.166” diameter (Drill
No. 19).

Stand-off Type CC1628 has a mounting
flange at the base of the body enabling
the condenser to be soldered to any part
of a flat chassis.

Stand-off Type CC163S has a mount-
ing flange approximately half way up the
body, and requires a punched hole in ;
the chassis of 0.166” diameter (Drill
No. 19).

In both of these Stand-off Condensers
the end of the ‘ hot ’ electrode furthest
from the connecting loop is spaced
approximately 2.5 mm. away from the
¢ earthy ’ outside end.

Working Voltage: 350v. D.C.

Insulation Resistance: Greater than §,000 megohms at 500v. D.C.

Capacity Tolerance

~CONDENSERS

: —20% to +80%.

SI NCE

1906

Bt
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/“ MODERN SOLDERS™.

Wireless World
NEW editionof ModernSoider:

Pages from

Ersin Multicore is the only solder in the world supplied
* containing 3 or 5 cores of Ersin Flux, a high-grade rosin which

has been subjected to a complex chemical process to increase its

fluxing action without impairing in any way the well-known non-

corrosive properties of the original rosin.

The core construction ensures flux continuity which, with the

correct soldering technique, avoids dry or H.R. joints,

There are

no wasted lengths of solder without flux.

Unless otherwise specified, Ersin Multicore

Solder is supplied as standard to manufacturers
in 6 alloys, 9 gauges and 2 flux percentages
Approved by AILD.,

on nominal 7 Ib. reels.

G.P.O.,, AR.B, D.T.D.599, R.C.S.1,00 and

all U.S.A. Federal specifications.

by U.S.A. manufacturers where it is specially

imported from England.

ForrService Engineers and

Cat, -Alloy
Ref. No. - Tin/Lead
Cl60l4 | €0/40
Cleois | 60/40 |
Widely used | €013 | 40760
Cl4016 40/60

SIZE | CARTONS 5/- RETAIL

n _X’pprox, Length
Sivvic per carton
14 2] feer |\
I8 5

JUNE. 1

A completely revised edition

‘ Modern Solders *’ has been prepar
to meet the demands of Laboratc
Engineers and Technicians. Inforn
tion on melting points, standard gaug
constitution of alloys and use of solc
has been brought up to date.

The latest Multicore products—S5 Cc
Solder, Solder Rings, Tapes Sold
Automatic Soldering Head and oth
—are described with their specific us
“ModernSolders”is fully illustrated a
contains many useful graphs and tabl

Available only to manufacturers a
laboratories using solder. Please app
on your official paper for a copy of t|
useful reference book. Other interest
users of solder are invited to write |
complimentary copies of “Hints
Soldering” and * Multicore Sold
Technical Summary .

Electronic Enthusiasts

13
16

19
38

7 Ib. reel and size 1 carton illustrated.
Bulk prices for 7 /b,

reels on request

o, RSN |

Wutlisiol: d
el %

i
|




