1rele 3 World -.




ii WIRELESS WORLD MaRrcH, 1954

For

VALVES Bl4d147\m
PURPOSES

Complete details and
prices of Ediswan Mazda
photo-multipliers will be
supplied on request.

“ These valves are plug-in replacements
Jor the American type 9314,

EDISWAN

MAZDA

VALVES AND GATHODE RAY TUBES
THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING CROSS ROAD, LONDON, W.C.2

Member of the A.E.I. Group of Companiies. Telephone: Gerrard 8660

Rv133



Wireless W@H‘H‘

RADIO, TELEVISION

AND

ELECTRONICS

AGY

Managing Editor :

Editor :

43rd YEAR OF PUBLICATION

HUGH S. POCOCK, M.L.E.E.
H. F. SMITH

In This Issue

EDITORIAL COMMENT .
SQUANDERED V.H.F. CHANNELS By J. R Brmkley
CATHODE FOLLOWER OSCILLATOR. By Thomas Roddam

MEASUREMENT OF HARMONIC DISTORTION. By T. D.
Conway

ELECTRONIC ANALOGUE COMPUTING By Raymond B
Quarmby .. N

BOOKS RECEIVED

SURFACE-BARRIER TRANSISTORS .

TRANSISTORIZED MEGOHMMETER. By P. B. Helsdon

WORLD OF WIRELESS

LETTERS TO THE EDITOR

SHORT-WAVE CONDITIONS

FREQUENCY SHIFT RADIO TELEGRAPHY By D H. C
Scholes

FOCUSING CATHODE RAYS By “ Cathode Ray

AWARDS FOR TECHNICAL AUTHORS

IMPROVED RADIO ALTIMETER. By A. Bloch, K. E Buecks
and 4. G. Heaton ..

ATTENUATORS FOR HIGH FREQUENCIES By R. F
Privett

MULTIPLEX F.M. BROADCASTING
VIBRATORY GYROSCOPE

MOBILE FLIGHT SIMULATOR ..
MANUFACTURERS® PRODUCTS
RANDOM RADIATIONS. By “ Diallist™
UNBIASED. By ¢ Free Grid” :

PUBLISHED MONTHLY (last Monday of preceding month) by ILIFFE & SONS LTD..

Street, London,
Subscription : Home and Overseas, £1 7s. 0d. US.A.

MARCH 1954

101
103
106

110

113
118
119
121
124
127
128

129
133
137

138

141
145
146
147
148
150
152

Dorset House, Stamfora

S.E.1. Telephone : Waterloo 3333 (60 lines). Telegrams :  ** Ethaworld, Sedist, London.” Annual

$4.50, Canada $4.00. BRANCH OFFICES : Birminsham : King Edward

House, New Street, 2. Coveniry : 8-10 Corporation Street, Glasgow : 268 Renfleld Street, C.2. Manchester : 2060. Deansgate, 3.




70 WIRELESS WORLD MARCH, 1954

p— , | —
o Ble

VALVES, TUBES £ CIRCUITS
15. VALVES FOR V.H.F. TELEVISION RECEPTION

The 'advent of television transmissions in the ﬁ-equency range of 174 to 216 Mc/s (Band III) will mean that reccivers must be capable
of receiving signals radiated at these frequencies in addition to those already transmitted in the range 41 to 68 Mc/s (Band I).

Receptlon of signals at the higher freq involves ch in the input and frequency changer stages of present-day superheterodyne
receiver designs. To meet these requirements the Mullard * World Series ” of television valves has been augmented by the intro-
duction of two new types:—

PCC84—Double triode for use as a cascode amplifier in V.H.F. input stages.
PCF80—Triode pentode for use in frequency-changer stages.

As with most of the other * World Series ”* valves, these new types use the BIA (noval) miniature nine-pin base, have heaters suitable
for inclusion in a 300 mA series chain, and can operate with a receiver h.t. supply of 180 volts.

PCC84. The double triode is designed for use as a cascode
amplifier, i.e. one triode section operates as a neutralised
grounded-cathode amplifier and the other section as a
grounded-grid amplifier. The two sections are then con-
nected in series across the h.t. supply, the anode of the
first section having a direct connection to the cathode of the
second section. The cascode arrangement results in a low
noise level for the input stage being achieved in the first
section, combined with hlgh gain resulting from use of the
grounded-grid connection in the second section.

PCF80. The triode pentode, having separate electrode sys-
tems for triode and pentode sections, is used in the frequency
changer stage. The triode section, connected as a local
oscillator, is in a Colpitts circuit. The oscillaror voltage
and the input signal from the PCC84 are mixed either in-
dnctively or capacitively on the control grid of tne pentode
section. This section functions as the mixer stage, its
performance depending considerably upon the choice of
circuit components to give optimum values of conversion
conductance and input damping,

The accompanymg functional diagram illustrates the basic mode of operation of these valves when used in the
‘“front-end ™ circuit of a television receiver for use in Bands I and IIL
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ANM. versus F. M. : End of a Controversy

INTEREST in proposals for the setting up of a
v.h.f. broadcasting system may be stimulated by
the announcement, made in Parliament on
February 18th, that the Postmaster-General has
accepted the recommendation of the Television
Advisory Committee that frequency modulation
should be used. Acceptance of this recommenda-
tion was accompanied by a statement that B.B.C.
proposals for making a start on an initial group of
stations are now under discussion with the Corpora-
tion and “further developments will be considered
in due course.”

This somewhat lukewarm acceptance of the
T.A.C’s Report* is perhaps on a par with the
slightly unenthusiastic nature of the Report itself,
which has provoked surprisingly little comment in
radio circles since it was published on January 18th.
The Report starts off on a rather doleful note by
saying that the introduction of v.h.f. broadcasting
is an “unwelcome complication.” In addition to
the question of modulation alrcady mentioned, the
main recommendations are that the service should
be conducted in the band 88-95 Mc/s and that a
start should be made on a fairly large scale. The
Committee points out the radio industry should be
given encouragement to embark on the production
of suitable receivers in reasonable volume. This
recommendation, if accepted, is a matter for some
satisfaction, and is in welcome contrast to the
Government’s proposals for starting competitive
television on a severely restricted basis.

It should be added that the Committee’s recom-
mendations apply either to a scheme designed to
give national coverage of three programmes or to
a network of stations planned to give merely “a
substantial reinforcement ” of the services at present
provided by the B.B.C. on long and medium waves.

A lengthy report from the Technical Sub-Com-
mittee is appended to the document, and in it the
relative merits of frequency and amplitude modula-
tion are discussed from the point of view both ol
transmission and reception. As the main point at

* Second Report of the Television Advisory Committee, HM.S.0 1s
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issue has now been finally decided by the P.M.G.’s
acceptance of the Committee’s recommendation,
there is little value in commenting on these argu-
ments in detail. Considerable stress is laid on the
greater capital and upkeep cost of a.m. transmitters,
and also on the economics of receivers for the two
modulation systems. The conclusions reached are,
however, simple and straightforward: *“The a.m.
wide-band system has specific disadvantages and
no advantages relative to the f.m. system. For the
a.m. narrow-band system the only advantage is a
possible saving in the frequency spectrum required.”

Perhaps the most interesting part of the Tech-
nical Sub-Committee’s report, now that the a.m./
f.m. issue is settled, is that dealing with some of
the details of f.m. receiver and convertor design.
We are pleased to sce a recommendation (which is
endorsed by B.R.EM.A.) that standards of good
practice should be set up from the start in order to
minimize harmful radiation from v.h.f. broadcast
receivers. These problems should be studied jointly
by the Post Office and Industry.

In general, the discussion on f.m. is based on the
acceptance of the almost universal standards of a
maximum deviation of +75 kc/s and a modulation
bandwidth of 15 kc/s.

Just as the Report opens on a rather doleful note,
it ends in similar vein. There is a minority state-
ment signed by C. O. Stanley, who considers that
adequate attention has not been given by his col-
leagues to the broader questions of fundamental
policy. Mr. Stanley says v.hf. broadcasting has
been a failure in practically every country in which
it has been introduced, and casts strong doubts on
its advantages in gencral. He also makes a point
of the “incompatibility ” of f.m., as recommended
for the new service, with a.m. as used for all exist-
ing broadcast sound, and which, presumably, will
be used for the proposed competitive television ser-
vice. This last is a provocative point, and in this
matter at least Mr. Stanley will probably find some
supporters among those who believe that television
and sound broadcasting may ultimately be merged
into a more-or-less integrated service.
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EDWIN H.

The following appreciation of Major Armstrong,
whose tragic death is recorded on page 124, has
been received from Capt. H. J. Round, who has
been responsible for many radio developments in
parallel fields.

The tragic death of Armstrong has given a sincere
shock to all his friends, many of whom are on this
side of the Atlantic.

The writer first met him in 1917 during the later
stages of the war when he was a Major in the U.S.
forces then going into Europe, and the friendship
then established has been maintained throughout the
years.

I had the good fortune to be given a very early
demonstration of his superheterodyne in the Paris
laboratory he had established, and, as the world
knows, this basic invention was followed first by
super-regeneration and in 1935 by wide-band fre-
quency modulation.

This, as with some of his other inventions, involved
him in very prolonged and expensive litigation, a good
deal of which his closest acquaintances thought could
have been avoided. However, the intensity with
which he attacked technical problems he also applied
to his legal problems and therc is not much doubt
in my mind that this double load clouded his very
great intellect in the end.

Since those carly years I have met him a few times
and have been in constant correspondence with him,
and 1 am happy to think that only a year ago I was
able to spend considerable time with him in New
York. A sentence of Armstrong’s own in his recent
paper on “The Spirit of Discovery,” in which he
culogizes the work of Marconi, I think applies very

ARMSTRONG

well to Armstrong himself: “TIt is seldom that a
man makes two basic discoveries. When a man makes
three, his attitude towards problems and his method
of work merit close analysis and study.” Armstrong
should go down in American history as one of her
great sons, worthy to be classed with Edison, Bell and
Westinghouse.

INTERFERENCE LIMITS

THE publication by the British Standards Institu-
tion of a revision of the Standard specifying the limits
of radio interference is of particular interest in view
of the announcement that the two committees
appointed to advise the P.M.G. on interference from
small electric motors and refrigerators have now sub-
mitted their reports and, too, that he hopes shortly to
lay regulations before Parliament.

The revised BS 800:1954* now covers Band 1 in
addition to the long- and medium-wave bands. The
limits of magnitude of noise voltages measured from
cach line terminal to earth are laid down as 750 pV
(40-70 Mc/s) and 1,500 1V (200-1,605 ke/s) and the
limits of noise ficlds at a distance of 10 metres are
50 nV/m and 100 »V/m for the respective frequency
ranges. Measuring apparatus and methods of measur-
ing are specified in BS 727:1954, which has been
revised and now covers the range 150kc/s to
150 Mc/s. ’

**¢ Limits of Radio Interference,” price 4s.
+ ¢ Characteristics and Pprformancc of Apparatus for Measurement
of Radio Interference,” pri.e 4s.

LTMp

THERE was some mild controversy in our corres-
pondence columns last year over the question of radio
interference from electric lamps. The writers of most
of the letters contended that radiation was restricted
to vacuum lamps, but others stated that trouble was
also caused by gas-filled types.

The facts seem to be that neither kind is entirely
free of blame, though the vacuum lamp is by far the
most serious source of trouble, as it can radiate inter-
ference throughout its life and when in apparently
perfect condition. Radiation from the gas-filled lamp,

INTERFERENCE

on the other hand, usually occurs when the bulb is
coming to the end of its life, and is produced by arc-
ing across a minute break in the filament.

So far as television receivers are concerned, inter-
ference from vacuum lamps is generally of the nature
shown in the accompanying illustrations (by -john
Cura). The double line of interference, as in the
middle picture, is perhaps the most typical, though
the single line on the left is not uncommon. The
right-hand picture is an enlargement which shows (at
top) the broken nature of a typical interference line.

Characteristic interference patterns produced on a television receiver by a nearby 60-watt vacuum (traction type) lamp.
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V.H.F. FREQUENCY ALLOCATION (UNITED KINGDOM)

27-5-1300 Mc/s (LOGARITHMIC SCALE)
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Squandered V.

H.E. Channels

IWhy There is a Lack of Space for Television and Mlobile

Radio Developments

iT has been suggested in these columns and else-
where that the administration of radio frequencies in
this country is not working satisfactorily. The situa-
tion which has come to light as a result of the pressure
for frequencies in Band 3 for additional television
services is certainly disturbing and this article has been
written in an attempt to clarify as far as possible in
a short article what has become a very complicated
situation.

The block allocation of the very high frequencies in
the United Kingdom is shown at the head of this
article and, in conjunction with the diagram, the fol-
lowing three points should be noted: —

1. The “single programme” service of the B.B.C.
operating in the band 40-68 Mc/s has room for five
405-line TV channels. This block is probably more
than adequate for nation-wide coverage with one pro-
gramme.

2. The desire for competitive television in this
country no doubt stems greatly from the example to be
found in the U.S.A. where most large cities have a
choice of two or three programmes and where New
York has six and Los Angeles seven programmes, all
operating on the immediately practicable frequencics
below 216 Mc/s.

3. If the total frequency spectrum available below
216 Mc/s to sound and TV broadcasting in the U.S.A.
(a total bandwith of 92 Mc/s) were currently available
in Britain, there would be no difficulty in providing
multi-programme TV. It would, in fact, be rather
easier, since a British TV channel requires only
S Mc/s as against the American 6 Mc/s.

Why is it that instead of a total of 92 Mc/s, as in
the United States, probably something less than

WIRELESS WORLD, MARCH 1954

By J. R. BRINKLEY?

10 Mc/s can be found in this country for the imme-
diate expansion of television? The answer is, that
unlike the U.S.A. and most of the rest of Europe, the
U.K. did not reserve adequate frequencies for tele-
vision at the last International Conference (Atlantic
City, 1947) and that subsequently, some of the fre-
quencies which were reserved for television have been
given to or taken by other services. Under the
Atlantic City agreement, the world is divided into
three regions and the U.K. and Europe are in Region
1. The Region 1 allocations to broadcasting (below
216 Mc/s) are 41-68 Mc/s, 87.5-100 Mc/s and 174-
216 Mc/s—a total of 81.5 Mc/s. If these bands were
available in the U.K., they would be adequate for im-
mediate broadcasting requirements.

Of these three bands, however, it is now apparent
that only the “B.B.C.” block (Band 1) is available
intact. There are two reasons for this: first, Atlantic
City footnotes inserted by the British delegation which
allocated parts of them to other services, and second,
subsequent “national” allocations made in this
country to other services. As a result, frequencies
have been “lost” on the 87.5-100 Mc/s band to the
police and fire services (95-100 Mc/s). Further fre-
quencies have been “lost™ in the 174-216 Mc/s to
mobile and “fixed” services (174-184 Mc/s) and, in
the band 200-216 Mc/s, to aeronautical navigation ser-
vices (Distance Measuring Equipment—DME).
Since the band 87.5-95 Mc/s is intended for sound
v.h.f. broadcasting, the outcome of all this is that the
only frequencies at present available for TV expansion
lie between 184 and 200 Mc/s. But it is important to

* Pye Telecommunications, l.ad.
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note that when guard bands and other factors are con-
sidered, even this small band is probably not available
intact.

We shall now examine the “intruding” services to
see how they got where they are.

Aecronautical Navigation Services—200-216 Mc/s
The authority for operating these services is drawn
from footnote 89 to the Atlantic City agreement which
states—*“ In the U.K. DME will be operated on the
band 200-235 Mc/s until such time as world stan-
dardization (of DME) on 1,000 Mc/s has been accom-
plished.” This footnote precludes the use of TV in
this band since it is obviously incompatible with
DME. On the other hand, continental Europe plans
TV stations in this band authorized by the agree-
ment, which would make 200-Mc/s DME unworkable
in the U.K. It will be observed in passing that world
standardization of DME on 1,000 Mc/s was an even
more remote possibility in 1947 than it is at this
moment.

It is unfortunate, therefore, that these frequencies
were earmarked for a service which is prejudiced by
Continental TV planning, and yet at the same time
could only be used by British TV stations by closing
down such services and ignoring the Atlantic City
provisions. (Footnote 87 states categorically—*the
band 200-216 Mc/s is allocated for the aeronautical
radio navigation service.”)

Fixed Services—174-200 Mc/s.—These are point-
to-point G.P.O.-type telephone links (e.g., between
islands in the Channel Isles). International authority
for them is obtained under footnote No. 87 which
states “In the U.K., the band 174-200 Mc/s is also
allocated for the fixed service.” This footnote was not
very realistic since with anything but exclusive band
allocations, the planning of broadcasting services will
prove unnecessarily difficult.

Mobile Services—174-184 Mc/s.—The occupiers of
these frequencies include mobile services operated by
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Fig. 1. This diagram shows the increase of wanted signal
level required to restore the signal-to-noise ratio after the
Alexandra Palace TV transmitter has been switched on.
The out-of-band radiation was measured at 4 miles from the
television station.
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ambulances, railways, the Press, industrial users,
clectricity, gas and oil undertakings and the majority
of radio taxi services. These services have been
operating in this band since 1948-9. Such services
were first allocated frequencies in the 70-Mc/s band,
but in 1948 the G.P.O. made it known to manufac-
turers that all future allocations would be in the
156-184-Mc/s band which would be the “permanent
and secure band for such services.” This was a great
embarrassment at the time since no suitable apparatus
or valves were available for these frequencies. After
12 months development, fitting in the new band began
and has been proceceding ever since. It was not
realized, and the G.P.O. did not point out, that this
allocation was not in accordance with Atlantic City.
The recent official statement by the Postmaster-
General that these frequencies will be cleared for TV
has created a situation in which manufacturers and
users, who have invested heavily in this band, have
lost confidence in all official statements regarding the
allocation of mobile frequencies. Their confidence
will only be restored by adequate compensation for
loss of frequencies and capital investments and
written Government undertakings giving long-term
security in any new arrangements made for them.

One of the outstanding shortcomings of the Atlantic
City agreement and most of the subsequent planning
provisions is that virtually no account is taken of guard
bands. Thus, for example, in continental Europe
one country may operate mobile stations up to the
limits of the International allocation; for example, up
to 174 Mc/s, and an adjacent country may operate TV
down to 174 Mc/s. In the border areas, the two types
of transmission will experience serious mutual inter-
ference, but both countries will be operating within
their rights. A very substantial guard band will be
required to obviate such interference, but no agreed
assessment exists as to the extent of such guard bands
or as to how their provision will be shared between
the adjacent services.

This problem is equally important within the
borders of any one country. In the U.K. it has a most
significant bearing on the present Band 3 problems.
The interference suffered will be two-way. It will be
caused to the mobile service because as can be seen
from Fig. 1, TV transmitters radiate appreciable
power several megacycles beyond their allocated
channels. Likewise, interference will be caused to the
TV service because of the very poor selectivity em-
ployed in most TV receivers. An example of sound

Mc/s

Fig. 2. Comparisons of the selectivity of different receivers.
A, sound channel of typical television receiver; B, German
domestic v.h.f. receiver; C, typical mobile v.h.f. receiver.
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FREQUENCY OF INTERFERING SIGNAL RELATIVE TO VISION CARRIER

Fig. 3.. Estimated interference from mobile services to TV receivers.
television receiver and frequency separation from the vision carrier for various conditions of interference.
and B (30uV) are for interference just sufficient to cause picture tearing,

discernible interference.
are for the TV signal levels shown in brackets.

Curves E (170uV) and F (254V) are for just audible interference on the sound channel.
Scales are added to relate the interference input to distance in yards between

The curves show the input of interference needed at the
Curves A (300.V)
while C (300uY) and D (30uV) are for just
The curves

the TV aerial and the aerial of a mobile transmitter (1) and a fixed transmitter (2), in both cases for a power of I5W.

channel selectivity characteristics is shown on Fig. 2.
Television receivers have so far been designed with-
out any serious attention being paid to providing
adjacent-channel selectivity, and the effect of this is
shown in Fig. 3, in which interference to a TV
receiver from a mobile transmitter is estimated for
various ranges,

This article is not necessarily a plea for adopting
American methods of frequency allocation which have
their own shortcomings and are being currently
criticised. It is to be noted, however, that the present
U.S. methods have made multi-programme TV widely
available in that country, while “frequency shortage ”
is making it more than difficult in this country. Direct
comparisons are not easy, but the U.S. achievement
does not appear to have been at the expense of mobile
radio development. There are estimated to be more
than 300,000 radio equipped mobiles operating in the
U.S. as against fewer than 10,000 in the U.K.

In America, the Federal Communications Commis-
sion has been able to publish a great deal of documen-
tation on the subject of frequencies, much of which is
well conceived. It is specific in matters of policy and
detail in a way in which it is of the greatest possible
value to manufacturers and operators alike. No such
documentation is available in this country.

It is suggested that three preliminary steps are
necessary to put frequency allocation on a sound basis.
First, there must be a clear legal basis for frequency
allocation. The only existing legislation relating to
frequencies is the Wireless Telegraphy Act. This
gives the P.M.G. the widest possible powers relating
to the establishment of transmitting stations. But it
has been stated that the P.M.G. does not regard him-
self as responsible for “overall” frequency allocation
which is carried out by an * Inter-departmental Com-
mittee.” This vital function is, therefore, apparently
carried out by an anonymous committee for which

WIRELESS WORLD, MARCH 1954

the writer can discover no legislative authority. Such
an arrangement is not likely, in the writer’s opinion,
to produce the best results.

Secondly, there must be a clear declared policy in
matters relating to frequency allocation. As an initial
step in establishing a policy, the Governmenr must
make up its mind whether or not it intends to stand by
the international frequency agreements to which it is
signatory.

Thirdly, there must be adequate independent
machinery to administer the policy laid down in an
equitable manner. The writer suggests that the
American F.C.C. is by far the most advanced example
of such machinery to be found anywhere in the world
to-day.

C“Introduction to Valves

MOST radio textbooks either take it for granted that
the reader knows all about valves or deal with the subject
rather sketchily. On the other hand, books written about
valves specifically are often too highbrow and specialized,
not to mention expensive. Where, then, is the radio man
with only a nodding acquaintance of the subject to get
the sort of information he wants? The answer is to be
found in “ Introduction to Valves” by R. W. Hallows,
M.A.Cantab., M.LLE.E,, and H. K. Milward, B.Sc.Lond.,
AM.LEE. This is a comparatively small book, but a
careful selection of material has ensured that its 152 pages
and 107 illustrations provide just the right kind of infor-
mation for everyday radio work.

An important feature of the book is that it explains the
operation of the valves in typical circuits—they are not
just left in mid-air, so to speak. Beginning with an
exposition of fundamental principles, there are chapters
on diodes as rectifiers and detectors; triodes; tetrodes and
pentodes; multiple-grid valves for frequency changing;
power-output valves; and valves for v.h.f. and e.h.f.

The book can be obtained from any bookseller, price
8s 6d, or direct from our publishers at 9s by post.
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Cathode Follower Oscillator

Using RC Networks with a Voltage Step-up

By THOMAS RODDAM

lN an article in last month’s issue I described
an oscillator circuit in which the valve was connected
as a cathode follower. The valve in this circuit really
uses a cathode follower, too, with a sufficiently high
cathode load for the negative feedback to dominate
the system completely. The circuit was analysed as a
particular circuit, bur it was mentioned that it could
be regarded as a member of a class of oscillators,
those using over-balanced rejector circuits. In fact
I had overlooked one variant, which is not a rejector
circuit at all, so that the classification becomes just
that of a cathode-follower oscillator. Most of these
use only resistances and capacitances {or inductances),
although last month’s variant included all three types
of element, and it is of some interest to survey the
properties of the group as a whole.

The feature of the cathode-follower oscillators
which makes them especially interesting is that most
of them use a resistance-capacitance network to give
a voltage step-up. When we think of an RC network
we always see ourselves carrying out a lot of voltage
divider calculations, and getting out less than we put

Oeq
Tv, v,-v,? A VZT
p—C
Fig. 1. The basic
feedback amplifier or
oscillator consists of
the amplifier A and
the feedback B.
1v, B vz1
1 3
Fig. 2. A passive o— 0
quadripole with two
input terminals, 1,2 Vi Vo
and two output ter-
minals, 3,4. © 0
P4 4
V,.'
-’ -7 5
) A . Fig. 3. If terminals
2 and 4 have an

internal connection in

Fig. 2, the system can

be drawn like this.
A The input terminals
are still 1,2, but the
output can be taken
N ' from 3,2 or 3,1.
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in: it isn’t necessarily so, however, and the way in
which these circuits provide the step-up is so simple
that it seems incredible that no one should have
spotted it before 1947.* We need a step-up, of course,
if we want to use a cathode follower, because we can
never get quite as much at the cathode as we put in at
the grid. The step-up need not be very large.

First of all, let us look at the basic feedback oscilla-
tor. This is one way of looking at the general idea
of an oscillator, a way which happens to be very
convenient for purposes of analysis. The circuit is
shown in Fig. 1 and it looks, indeed is, just our old
friend the feedback amplifier. As you will remember,
the basic equations for this take the form :

V, =~ A(V,—-Vy
V, B V-:
soV,(1 t AB) = AV,
. A
V, 14 AB

These are the equations in the form most convenient
for amplifier working, with no minus signs to think
about : some people prefer to put in a minus sign
in the appropriate place, and with the gain as m =

# (1 — pB). It boils down to the same thing in the
end.
As you can see, if A8 = — 1, the gain will be infinite,

so that if we close the input terminals through a
finite but very small resistance, the noise in this
resistance will still be amplified up to the overload
point of the circuit. In fact, it will oscillate, and that
bit about noise was just to show how the oscillation
starts. A practical oscillator will always have Ag =
-— k, where £ > 1, with very low level conditions,
and the amplitude of oscillation will grow until
something in the circuit alters A or 8 to reduce A8 to
unity. It is perfectly possible for such a circuit, with
— AB > 1, to be stable, and amplifiers which are
*¢ conditionally stable » have in fact been used. One of
the advantages of the feedback amplifier approach to
oscillator theory is that it helps to clarify the behaviour
in these special cases, which are often associated with
‘“ mode jumping >’ and other awkwardnesses.

The other way of treating oscillators is to lump
some components with the valve into a package which
gives a negative resistance across two terminals.
Transistors, with their built-in positive feedback, are
easily considered in this way. Again we have two
boxes, but the way the elements are split between
them is different. The final answer must, of course,
be exactly the same.

It will be clear that the problem which confronts
us in designing a cathode-follower oscillator is that of
obtaining a suitable network for the 8 box, remember-

* * An RC Circuit Giving Over-Un‘ty Gain ", C.L. Longmi,e. Tele-
Tech, April 1947
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© 3

| o— ——i—

0 4

2 O—

Fig. 4.  Resistance-
capacitance  circuit
used in the phase-
shift oscillator.

Fig. 5. Vector dia-
gram for the voltages
in Fig. 4.

ing that in the box marked A we have a gain of about
0.9 — 0.95 and no phase shift.

Let us consider the ““ passive quadripole *’ shown in
Fig. 2. Just a box, with four terminals, of which two
are called inputs (1, 2) and two called output (3, 4),
looking unpleasantly like the introduction to some
heavy mathematics. We can simplify matters by
joining 2 and 4 together, becausc all the systems we
want to discuss actually have got an internal conncc-
tion here, which we usually think of as earth. This is
the trap into which we must not fall. Let us re-draw
the circuit in a more non-committal form (Fig. 3).
The voltage arrows now run clockwise between each
pair of terminals, and a new one, V., has been dotted
in. When we apply a voltage V,, across the input
terminals 1, 2, we can now say that we get an output
of V,, across 3, 4 in Fig. 2, or outputs of V,,
(= — V,, of Fig. 2) across 2, 3 in Fig. 3 or an output
of V,, across 3, | in Fig. 3. Quite clearly we must
have V,, = —(V,, + V,,), and looking at Fig. 2
again this means V., =
Vi, — Vi,

Suppose that the netwerk
inside the box in Fig. 2

produces a loss of » times, 3

is particularly easy to analyse. At one frequency each
RC section produces 60 degrees phase shift, so that the
vector diagram shown in Fig. 5 is obtained, with V,,
the voltage across R,, equal to one-half V,, and
rotated 60 degrees. The following RC circuits each
divide the voltage by 2, giving V., = — V.,

As we have already shown, V,; = (1 4 n) V,.,
where 7 is here equal to ). Redrawing the circuit in
the way shown in Fig. 6(a) we have a rather odd-looking
network which provides a step-up ratio of 9 : 8 although
it uses only resistance and capacitance clements.
The network shown in Fig. 6(b) is the step-up version
of the other phase-shift oscillator circuit, the one with
the C’s and R’s interchanged, but this time it has been
arranged rather differently to bring out two features
of the circuit, the common connection at one side
of the capacitances and the d.c. path on the output
side.

These two circuits are often constructed with equal
values of C’s and R’s, and the output voltage from the
basic network is then only 129 times the input.
This means that when twisted round we get only
30/29 times the input, which is very tight indeed for
use with a cathode follower. There are various com-
promise solutions, all of which are inconvenient
in one way or another.

Choice of Circuit

If we want to make the collection of diagrams more
impressive, we can consider the 4-stage RC networks
and also the corresponding 3- and 4-stage RL net-
works. There is a great dcal of tedious algebra already
published about these networks. Some of it can be
replaced by common scnse : for example, it nceds no
mathematics to see that the arrangement of Fig. 6(b)
lets harmonics through easily, while if it were an
RL network the harmonics would be attenuated. It
needs no algebra to show that the input impedance of
the Fig. 6(b) nctwork is more than R,, and in the

with a phase shift of 180 S
degrees. Then we

R
shall RI Rz
have V,,=—n V., when
n, of course, is a proper V,
fraction. Obviously V., = €,

(1 4 n) V,.,. We can con- ¢

Vv

i

sider terminals 1, 2 as oS
input, and 1, 3 as output,
and we have got a step-up
of 1:(1 + n) in this net-

)

work, which we thought Fig. 6. The circuit of Fig.
was just attenuating and 3,1, as in (b).
shifting phase. .

So far we have been dis- Fig. 7.

cussing the rather depress-
ing ‘‘passive quadripole”
but it may make things
rather clearer if we consider |

a specific circuit. The cir- o——d
cuit shown in Fig. 4 is the
onc we associate with the
phase-shift oscillator. The
limiting case of this net-
work is when C,R, = C,R,
= C4R; and R, < R, ¥

(v)

4 can be redrawn either as in (a) or, if we take the output across

The parallel-T on the left transforms to that on the right in its step-up form.

R,, and this limiting form
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limiting graded case is 2R; (R, +j7v3R,). In a
practical design this input impedance will be part of
the cathode load of the cathode follower, and the value
of R, must, therefore, be high enough to provide
the proper gain conditions.

The networks we have been considering so far have
been phase-shift networks with some attenuation,
but the attenuation has been of the smoothly falling
kind : monotonic, the mathematicians call it. The
only condition is that the network must be complicated
enough to give more than 180 degrees phase shift.

Fig. 8. Another way of drawing the transformed parallel-T circuit, and (right),

a vector diagram of the network voltages.

Fig. 9. Four-phase step-up network giving a measured

gain of 1.67 at 640 ¢ s. R, — 10042, R, = 1k, Ry = S0kQ,

C, — 2.5uF, C; = 0.254F, Cy — 0.005,F,
Cln2
o 1t —

CI mR

We must now turn to the other sort of RC network,
of which the parallel-T is the most familiar example.
This network, in its basic form and its twisted round
form, is shown in Fig. 7. We could write down the
network equations and find out what happens: the
answer, in the particular case, when R, R, = C,/C,
m-~oc, and R,y;R, — C;C, = n — 0.41, gives a
step-up of 1.207 under zero phase conditions. A
simpler way of sceing what happens is to draw the
network in the form shown in Fig. 8 and build up a
vector diagram on the assumption that the R,C, arm
does not load the rest of the network
atall. This is, of course, exactly what
the algebraists have done in taking
m —> oo. The resulting vector-diagram
is shown in Fig. 9. and gives a clear
indication of how the voltage step-up
occurs.

You can have a busy time extending
Fig. 8 too, and Fig. 9 (Wireless
Engineer Jan. 1953, Fig. 6, p.21) shows
how Bacon and Salmon have done
this. Their network, with the values
shown, was calculated to give a step-
up of 1.98 times, and actually gave
1.68 times at 640 c s.

Just as the parallel-T network gives,
in its twisted-round form, a desirable
step-up, so does the series-m, its dual.
As you would cxpect, the serics-x
gives a current step-up, but by work-
ing it back to front the wanted voltage
step-up is obtained. A large collection
of these arrangements is given by S. C. Dunn in
Wireless Engincer Jan. 1953 (Figs. 2 3), from which
Fig. 10 has been taken (2e, 3e Joc. cit.).

It is, I think, unnecessary to add the two variants
of the bridged-T LCR circuit to this figure: the
relationship between bridged-T and parallel-T is well
known, and the advantage of the bridged-T, the very
much higher Q, is another of those things which can
be regarded as self-evident.

The circuit of Fig. 10 is obviously a very useful one
for oscillators. The basic oscillator circuit is shown in
Fig. 11, from which you can sce that there is a con-
venient capacitance C/n?, across the grid-earth circuit
to absorb some of the valve capacitances, and a d.c.
path back for the grid to enable the bias conditions
to be fixed. The resistance R, is rather inconvenient,
because if it is large enough to make the cathode fol-
lower work properly it will upset the bias conditions.
One way out of this difficulty is to replace R, by a
transformer, the solution adopted in the oscillator
described last month. The other easy way out is to
split the bottom resistance R into two parts, R, and
R,, which in parallel equal R, but are connected as in
Fig. 11(b) to lift the grid positive. Provided that the
supply voltage is sufficiently high, this arrangement
should be very stable indeed because of the very large
amount of d.c. feedback applied to the valve in
such a way as to keep the cathode current constant.

C./n m?R

Fig. 10. The series-m network
on the left can be twisted round
to give the step-up network on

¢/, the right. This form is especially
l mR 1 a convenient for use with valve
C C/n P circuits.
O T T O [ —)
108 WIRELESS WoORLD, MARCH 1954

www americanradiohistorv com


www.americanradiohistory.com

These oscillators which
use the balanced type of
network must not be con-

fused with the parallel-T
oscillators which are already
well known. The common
form of the parallel-T
network applies negative
fcedback through the
parallel-T, and some posi-
tive feedback through a
scparate resistive network.
Thenegative feedbackkeeps

vV

theamplifierfrom oscillating _L
except at the frequency at =

which  the network is

balanced. Here the only (2)
feedback is through the
network, which does not
operate atthenormal balance
point, but at what may be
termed a special over-balanced point.

There is not much more to be said about these
oscillator circuits, unless we scttle down to calculate
particular values. A great deal of the analysis has
alrcady been published by Dunn, and anyone who
wishes to study the matter in more detail is recom-
mended to refer to his paper and to the references

Fig. 11,

CLUB

Birmingham.—The March 5th meeting of the Slade Badin
Society will be held at the Imperial Hotel, Temple Street,
Birmingham, at 7.30, when a film-illustrated talk on valve
manufacture will be given by a representative of Mullard’s.
Sec.: C. N. Smart, 110, Woolmore Road, Erdington, Bir-
mingham, 23.

Brighton.—Meetings of the Brighton and District Radio
Club continue to be beld at the Eagle Inn, Gloucester Road.
Brighton, every Tuesday at 7.30. The club transmitter
(G3EVE) is on the air on the second Tuesday of each month
on 80 metres using both 'phone and c.w.  Sec.: T. J. Hugget,
15, Waverley Crescent. Brighton.

Cleckheaton.—" Crystal Microphones and Pickups ” is the
subject of the talk by N. G Newman, of Rothermel, Ltd,, to
be given at the meeting of the Spen Valley and District Radio
and Television Society on March 24th.  Mectings are held on
alternate Wednesdavs at 7.30 at the club headquarters
in the Temperance Hall, Cleckheaton. Sec.: N. Pride, 100,
Raikes Lane, Birstall, Nr. Leeds.

Romford.—* Television Interference  and  T'ransmitter
Design ” is the subject of the talk to be given by Louis Varney,
A.M.ILEE. (G5RV). to members of the Romford and District
Ar-ateur Radio Society on March 30th. Meetings are held
each Tuesdav at 8.15 at R.A.F.A. House, 18, Carlton Road,
Romford. Sec.: N. Miller, 10, Rom Crescent, Romford.

S.E. London.—Meetings of the Clifton Amateur Radio
Society (G3GHN) are held every Friduy evening at the
society’s headquarters, 225, New Cross Road, S.E.14. Sec.:
C. H. Bullivant (G3DIQC), 25, St. Fillans Road, Catford, S.E.6.

Southend.—At the meeting of the Southend and District
Radio Society on March 19th, G. T. Peck, of Ernest Turners,
High Wycombe, will speak on the radio control of models.
‘The socicty meets at the Municipal College Laboratories,
Queens Road, Southend-on-Sea, on alternate Fridays. Morse
and theory classes are again being held at 27, Park Road, on
‘I'uesdays and Thursdays at 8.0. Sec.: J. H. Barrance, 49,
Swanage Road, Southend-on-Sea.

Wellingborough.—A 1alk on television acrials will be given
by J. W. Hobley at the March 18th meeting of the Welling-
borough and District Radio and Television Society. The club
meets each Thursday at 7.30 at the C.W.S., Silver Street,
Wellingborough. Sec.: R. ]J. Henty, 6B, Silver Street, Welling-
borough.
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(v)

(a) Basic oscillator derived from the circuit of Fig. 10, together with, (b) a
modification, R, and R, replacing R, to get suitable bias conditions.

given at the end of it.  This paper also discusses the
use of the system under non-oscillatory conditions,
as a selective amplifier. Feedback amplifiers incorp-
orating RC networks are extremely useful for very low
frequencies, where high values of Q cannot be
obtained easily with LC networks, but this is outside
the scope of this article.

NEWS

Wolverhampton .imateur Radio Society recently moved to
new headquarters at Stockwell End, Tettenhall, where the
club transmitter (G8TA) is being installed. The club meets
fortnightly on Mondays with morse classes on the alternate
Mondays.  Sec.: H. Porter (G2YM), Applegarth, 221, Park
l.ane, Wolverhampton.

QRP.—Readers interested in the low-power operation of
transmitters, whether it be for communication or the control
of models, are invited bv the QRP Research Society to send
for details of membership and a specimen copy of the Society's
journal.  Contests for both transmitters and short-wave
listeners are held throughout the vear and a QRP ne: is
organized each Sunday at 2.30 on 1.9 Mc/s. Sec.: J. White-
};cad, The Retreat, 92, Rydens Avenue. Walton-on-Thames,
Surrey.

Radio Control.—At the meeting of the Birmingham group
of the International Radio Controlled Models Society on
March 6th at 2.30 at the International Centre, Suffolk Street,
Birmingham, J. Merrick will speak on *“ A Reliable Receiver.”
A demonstration of a radio-controlled mode! land vehicle
will be given by R. F. Stock at the meeting of the London
group on March 14th at 2.0 at the Horseshoe Hotel, Totten-
ham Court Road, London, W.1. Sec.: C. H. Lindsey, 55,
Tenison Road, Cambridge.

Standard Valve Symbols

ADDITIONAL symbols for electronic tubes and
valves, including gas switches, are given in Supplement
No. 3 (1953) to B. S. 530:1948 (Graphical Symbols for
Telecommunications). The basic electrode symbols are
given, together with examples of their assembly to repre-
sent complete valves. The emphasis is on cold-cathode
discharge valves and many of the symbols are unfamiliar
ones. Travelling-wave valves, cavity magnetrons, velocity-
modulation valves and photo-voltaic cells are included, as
well as TR ceils or gas switches. The Supplement is
issued by the British Standards Institution, 2, Park St.,
London, W.1, price 2s 6d.
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Measurement of Harmonice

Distortion

Self-contained Direct-reading Instrument for

Works Testing and Servicing

By T. D.

NUMEROUS articles have been written on the
general aspects of audio distortion, its detection, and
cure, but these notes are intended to cover the
specifically practical problem of measuring distortion on
a mass production flow-line, and objectively assessing
distortion in a service department handling audio
equipments. Many methods of distortion measure-
ments are already available, but on examination they
were all found to require skill and time to give accurate
results, whereas what was wanted was a direct-reading
instrument capable of giving accurate repeatable
measurements with unskilled labour.

This type of measurement is becoming of great
importance in the manufacture of tape recorders,
where it is usual to set the maximum recording level
to correspond to a definite amount of distortion,
which is a compromise between dynamic range and
quality. The increasing emphasis on fidelity in
amplifiers makes it necessary to check quickly perfor-
mance figures of output against distortion to verify
that the equipment meets the published specification.

In this article it is proposed to deal only with
harmonic distortion, that is to say harmonics produced
in the output of a system when a single frequency
is applied to it: normally the amount of harmonics
produced will depend upon the input signal and
hence it mav often be necessary to plot a curve relating
input to distortion in the
output. The distortion
factor of a periodic voltage
is the ratio of the total

CONWAY,®

B.Sc.(Eng.). A.C.GL, AMLEE.

harmonic is dominant and of chief interest, as it is
in push-pull amplifiers. In Class A triodcs the second
harmonic is dominant, and in pentodes all harmonics
up to the fifth are usually significant.

When the percentage of total distortion is small
(i.e., less than 10 per cent), it may be more simply
expressed as the square root of the sum of the squares
of the individual harmonic percentages. The calcu-
lated error of such a simplification is less than one
part in two hundred,

i.e., Dygrar= V(ko)*~ (ky)'+ where k,=
percentage 2nd harmonic, k;= percentage 3rd
harmonic, etc.

In order to make a comprehensive assessment of
distortion on a picce of equipment, measurements
should be carried out over the whole of the working
frequency range, due regard being paid to neglect
those harmonics which lie outside the audible range.
The test procedure is lengthy and considerable skill
is needed to give the correct results. A simple system
should be usable by unskilled labour, involve no
calculation or charts, and preferably be direct
reading.

Since we are more concerned here with the testing
of distortion, the first simplification to suggest itself
is the use of a single frequency, and to provide that
frequency with the distortion-measuring circuit in a

Fig. I Colpitts oscillator and cathode follower with less than 0.25 per cent distortion.

r.m.s. voltage of the har-
monics (i.e., the square root
of the sum of their squares)
to the total r.m.s. voltage.
When this figure is multi-
plied by 100 it gives what
is known as the percentage
of total harmonic distortion,
or more simply percentage
of total distortion.

In some cases where we
know that a certain har-
monic is more pronounced
than others we may con-
sider only its ratio to the
total r.m.s. voltage, and this
we will call the percentage
of second or third, etc.,
harmonic distortion. In
tape recorders the third

-0

{}—o output

-0

*Grundig (Gt. Britain) Lid.
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single self-contained unit. The next problem is to
decide which individual harmonics are of interest,
or alternatively whether the total harmonic distortion
1s to be measured. For our particular problems a
frequency of 1,000 c’s was chosen, and it was decided
to provide facilitics for measuring either the percen-
tage of total distortion of that of third harmonic
distortion.

As explained previously a true measurement of
total distortion involves the r.m.s. summation of all
harmonics, and this can only be carried out by using
either a thermal instrument, square-law valve volt-
meter or a suitable dynamometer. For practical
purposes these all have to be ruled out, and it was
decided to carry out some tests on a ** 1-milliamp *’
full-wave bridge instrument rectifier, in conjunction
with a 100-microamp meter. First, it was found
that the superimposition of 10 per cent of second or
third harmonic on the fundamental only affected
the reading by less than 41 per cent as its phase was
changed, hence as an indicator of the r.m.s. value of
a distorted wave it is sufficiently accurate.  Secondly,
5 volts of 2,000 ¢s and 5 volts of 3,000 cis fed
together gave a deflection of 6.8 volts, which is within
reasonable limits of the calculated value of 7.07;
again phase variation between the two can cause a

In the Grundig Type TGS distortion meter, controls
associated with the 1,00J-c s oscillator are on the
left and those for range selection and calibration
on the right.

from the original signal the phase relation-
ship on any equipment should be constant.

An equipment was developed on the above
lines, provision being made to measure up
to 10 per cent of third or total harmonic
distortion by direct reading, for a 1,000-c s
oscillator of low harmonic content having an
output continuously variable up to 10 volts,
and for the accommodation of inputs
between 10 millivolts and 100 volts.

Oscillator Unit. The oscillator needs
to be stable in operation and to have as
low a harmonic content as possible. A Colpitts
circuit was chosen and arranged as an electron-
coupled oscillator to buffer the tuned circuit, with a
tuned anode to reduce the output of harmonics. In
order to maintain the minimum of harmonic content
the amplitude of such an oscillator must be closely
controlled, and as a first approach the h.t. supply
was regulated by a neon type stabilizer. Next some
attempts were made to limit the amplitude by negative
feedback, but although this produced excellent results,
satisfactory starting could not be guaranteed.

Finally a germanium diode was used between the
anode of the oscillator and the cathode via a variable
feed resistor which gave perfect control of amplitude.
When oscillation starts the diode acts as a higl
impedance across the tuned circuit, biased by the
cathode-to-earth voltage, and does not conduct.
As the amplitude of oscillation increases the diode
begins to conduct and increases the cathode potential
of the oscillator, thus automatically controlling its
amplitude. A high-impedance d.c. return for this
current is provided by a second diode.

The final arrangement as shown in Fig. 1 was
extremely stable and had a harmonic content of less
than | per cent. A cathode follower was used for
the output stage to give complete isolation and to

difference, but since all harmonics will be generated provide a simple form of output attenuator. Since
Fig. 2. A three-section filter, with toroidally wound inductances, is used to suppress the fundamental.
INPUT
o—f
RI
S
<
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Underside of
chassis showing
toroidal filter
coils under RC
sub-assemblies.

a trace of second harmonic was introduced by the
cathode follower, a simple acceptor circuit was added
across the cathode load, bringing the total distortion
content of the output down to less than } per cent.

Distortion Measuring Unit. The design of
filter units is greatly simplified by the use of low-
impedance values, and this in turn limits the dangers
of stray pick-up and removes the necessity for shield-
ing. For the inductances toroidal windings were
used, since high Q’s can be readily obtained and the
stray field is virtually negligible.

To remove the fundamental 1,000 c/s a three-section
m-derived high-pass filter was employed, fed from
a cathode follower input of approximately 200 ohms
output impedance. Attenuating ranges were fitted
both in the grid and cathode circuits so that a range
of inputs between 100 millivolts and 100 volts could
be accommodated.

The general circuit layout is shown in Fig. 2.
In the central position (2) the signal passes straight
from cathode follower input via a 10/1 attenuator
to the output stage which has a full-wave bridge
rectifier meter in its anode circuit. In the final
arrangement an additional RC-coupled stage was
added before the output valve in order to give sufficient
gain to work at inputs down to 100 millivoits. A
conventional ¢ 1-milliamp ** full-wave bridge rectifier
is employed with a 100-microamp movement meter.
The incoming wave is adjusted by the input control
R, to give full-scale deflection of the meter, and the
instrument is now °‘‘calibrated” to measure the
distortion of the incoming signal.

To measure the third harmonic percentage the
switch is placed in position 1 when the signal passes
first through the high-pass filter which attenuates
the fundamental by 40 db. At the same time, since
the 10/1 attenuator is now out of circuit, the gain
has been increased by that amount and the full-scale
deflection of the meter corresponds to only 10 per
cent of the original signal. The cathode of the output
valve, V4, now introduces two inductances L, and
L, and a condenser C,. Lg and Cg are tuned to
2,000 c¢/s and introduce very considerable negative
feedback at this frequency, thereby eliminating the
second harmonic from the output. At 3,000 c/s
the L,-C, combination is capacitive, and L; is there-
fore added in series to resonate with it and give virtually

112

zero impedance : thus the third harmonic is amplified
with low loss. In practice the amplifier gain is
fractionally increased in the switching to make up the
loss, which is about 2 db. All higher harmonics
i.e., fourth, fifth, etc., suffer considerable attenuation
due to negative feedback, and the output is the per-
centage of third harmonic distortion, the fuli-scale
reading being 10 per cent.

For the measurement of percentage total harmonic
distortion the switch is placed in position 3, when
the 1,000-c/s fundamental is removed as before,
but all harmonics are amplified equally and summated
into the rectifier meter.

Mechanical Construction and Layout. The
simplicity of the switching arrangements permits
an casy and symmetrical layout of the front panel, as
may be seen in Fig. 3. On the left is the oscillator
unit with its output control and multiplier, and on
the right the attenuator and input control to the
distortion measuring unit. In the centre is a spring
loaded switch, normally resting in the second position,
for selection of the distortion measurement.

A normal folded chassis is employed, and, to
avoid the necessity for special screening, the toroidal
coils are placed underneath the chassis and clamped
by the various tag panels ; this form of coil is used
throughout the equipment. The oscillator second
harmonic rejector alone was screened.

Two double triodes ECC81 (12AT7) are used to
provide the two cathode followers and the two RC
stages ; an EF86 is employed as oscillator with a
150B2 to stabilize its h.t. supply. No further h.t.
stabilization was found necessary, but since the h.t.
supply is derived from a full-wave bridge metal
rectifier, a relay was added with its coil in series with
the two cathode follower anodes. This normally
shorts out the sensitive meter and prevents the series
of bumps which occur as the valves warm up: it is
also a useful transit protection.,

Performance. Two of these instruments have
been in continuous use for six months for setting
the programme level meters of tape recorders. An
endless tape is employed and recording is made at a
standard input level and adjusted to correspond to
maximum indicated recording level. It is immediately
played back through the distortion meter. The
programme level meter is successively adjusted till
the required value of distortion is obtained, and it is
found that with semi-skilled operators the whole
of the adjustment and measurement may be completed
in some two to three minutes.

For measuring distortion on audio amplifiers
readings may be obtained immediately and quickly
over a wide range of inputs; it is only necessary to
adjust the input attenuators to full-scale deflection
and then turn the switch for a direct reading. In
conjunction with an output power meter a curve of
distortion against output watts may be readily obtained.

The overall accuracy obtained on third harmonic
measurement is --0.3 per cent distortion and on total
harmonic distortion measurement --0.5 per cent
distortion. These figures relate to the full scale of
10 per cent and are better on the lower half of the
scale. Allowance can be made for the oscillator dis-
tortion if required, but since this is normally less than
I per cent for all measurements over half scale it may
be neglected.

The author wishes to thank Mr. O. E. Dzierzynski
for his assistance in carrying out the experimental
work involved in developing this equipment.
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Electronic Analogue Computing

Survey of Modern Technigues

SO much has been written recently aoout the truly
wondertul achievements in the field of digital com-
puting that there has been a tendency to forget about
analogue computers and to overlook the progress they
have bcen making. Indeed there are those who would
say that the analogue computer is outdated and
dispute the need to improve it further. It is hoped in
this article to show that the nced still exists, and
further that the digital computcr as it stands, in spite
of its undoubted supecriority in many cases, still has
a long way to go before it can surpass the analoguc
device in all applications.

A useful distinction between the two classes of
computer may be drawn by
referring to analogue instru-
ments on the one hand and
digital muachines on the other.
The instrument handles con-
tinuously varying quantities,
but to an accuracy limited by
the attainable perfection of
its manufacture : this is not
easily made hetter than about
one part in 10,000. The
machine handles numbers expressed in finite digital
form and is thus incapable of handling continuously
variable quantities, but within this restriction is
theoretically capable of any required finite degrce of
accuracy ; in practice, accuracies of one part in a
million are being achicved with machincs of the size
now available.

From what has been said, it will be clear generally
that if problems of an essentially arithmetic nature are
posed, and exact answers required, the digital machine
is called for, but that if continuously variable quantities
are to b dealt with the analogue device is more suit-
able. The precise nature of the difference between the
two classes of computer will be evident if we consider
the way in which the digital machine handles its
input data. First of all, it samples its data at par-
ticular instants of time. Sccondly, at each sample, it
recognizes only a finite number of magnitude levels,
i.e., it quantizes cach sample of the data. In digital
computer programming, it is good practice to try to
equalize the crrors due to sampling and quantizing.
In the analogue instrument, the counterparts of
quantizing and sampling crrors are respectively the
imperfections in the computing components, or the
static errors, and the finite response times of the
computing servos, or the dynamic errors.  Again,
thke best design requires these errors to be of equal
magnitude.

Optimum balancing of the computing crrors is not
the only factor to be taken into account, however,
in the choice of a compuring system. 1t is sometimes
essential for a natural time scale to be used in the
computation, {or example in certain classes of simulator.

In a simulator the system to be studied is repre-
sented by the circuits of the instrument, and the

M.Se.
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behaviour of these circuits is studied under representa-
tive working conditions. A natural time scale is
essential when actual components are to be inscrted,
as is done somectimes to allow a check on their per-
formance during design. These component tcsts may
be carried out not vnly under rcpresentative circuit
performance conditions but also under representative
opcrating conditions of temperature, humidity, vibra-
tion and the like. [t is also possible to reproduce
the conditions under which a human operator is
included in the servo loop.

In problems of any degree of complexity, where
operation in natural time scale is desired, digital
computers are sometimes too
slow. Since limitation in
speed of response is a charac-
teristic of digital computers
that is not always appreci-
ated, it may be of interest to
illustrate it by means of an
example. In some work on
the behaviour of a controlled
missile, a problem was posed
which involved the time de-
pendence of the missile’s position 2nd attitude in space,
as well as the behaviour of certain important parts of
the control system. A simplified mathematical
description of the problem involved over twenty
first-order simultancous differential equations, and
these were solved on the Manchester University
digital computer using a step-by-ster method of
integration in which the step interval was adjusted
according to the shortest time constant of interest in
cach part of the solution.

It was found that, in a range of interest where a time
interval of an cighth of a sccond was adequate, investi-
gation of cach ten seconds of the solution took just
over an hour of computing time, i.c., the ratio of
machine time to natural time was about 40. In another
range, where step intervals of 1 32 second were used,
the ratio workced out to 1,800. Time ratios of this order
of magnitude appcar to be typical for problems of this
degree of complexity. In many cases, as in the
cxample given, such a change of time scale is unim-
portant because the time is available, but in other
cases, as we have seen in connection with the simulator,
operation in the natural time scale is often essential.
In some applications, where the analoguc simulator
or computer is used purcly for design purposes and
high accuracy is not the primary requirement, it is
convenient to arrange for the computer time scale
to be much less than natural and to display the response
of the system to a repetitive square wave on the
screen of a cathode ray tube. The results of any
changes in system paramcters may then be obscrved
directly with consequent saving of a grcat deal of the
designer’s time.

QUARMBY*

* Ferranti. Ltd
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‘In othcr problems where the data provided are con-
tinuous and high accuracy answers are required con-
tinuously, either in the natural time scale or faster
than this, neither the digital nor the analogue computer
may be capable of dealing with the situation adequately.
It is evident that there is a need for faster digital
machines, of the order of 100 to 1,000 times faster
than the present Manchester machine, and also a need
for electronic analogue devices of 100 to 1,000 times
the accuracy at present attainable. 1t may be that the
solution will lie in the development of a machine using
a combination of both computing techniques.

D.C. Amplifier Networks

Most of the accurate analogue computing being
carried out in this country at the present time is done
on electro-mechanical analogue computing instru-
ments which use techniques developed during the
war for anti-aircraft predictors and component
production facilities set up at that time. While
computers of this type have been considerably im-
proved in recent years, a new and interesting field
is now being opened up by the use of all-electronic
devices, which require no moving parts.

In these electronic techniques the basic computing
procedures of scale changing, adding, subtracting,
integrating and differentiating may be carried out by
d.c. amplifier networks, as shown in Fig. 1. Though
balanced amplifiers have some advantages, mainly
in reduced h.t. smoothing demands, a form of d.c.

amplifier often used is the unbalanced one shown
in Fig. 2. It is a three-stage amplifier with resistive
interstage coupling ; the odd number of stages ensures
an overall sign reversal and permits feedback, while
the direct coupling between stages permits operation
at frequencies down to zero. As the overall gain of
such a three-stage amplifier may be several tens of
thousands, a small grid-to-cathode input potential
suffices to produce the full output. In this case, the
amplifier gain is about 50,000 and the output varies
over a range of 150 volts, so that the required grid-
to-cathode voltage variation is only -3 millivolts.
Thus, in the normal operating state the input grid
may be considered as being at ecarth potential.

A circuit incorporating a d.c. amplifier of this type
which can be used either for scale changing or for
sign reversing is shown in Fig. 1(a). The input
voltage, E,, is applied to the input grid through a
resistor, R,. Neglecting the feedback resistor, R,,
for the time being, it will be seen that since the input
grid is virtually at earth potential the input current,
I,, is given by Ohm’s law as:

I, = input current = input_vo l_taie_ —»E—'

input resistance R,

This flow of current drives the input grid (Fig. 2)
positive in potential and the amplifier responds by
driving the output anode voltage down. Considering
now the action of the feedback resistor, R,, it is evident
that it draws from the input a current of magnitude
I,=Eq/R, and that this current increases until it

E

0.C.
AMPLIFIER

when theamplifier setties
down to steady state
operation. Equating the
expressions for the cur-
rents I, and I, gives:
(El/Rl)‘+‘(El)/Ro) =0
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differentiation.
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D.C. amplifiers used for (a) sign reversing, (b) summation, (c) integration and (d)

l Since a large current

may be taken from the
output without causing
a drop in the output
(d) voltage, these amplifiers
are often used as buffer
stages between high out-
put-impedance circuits
and their loads.

If two input resistors
are provided, as shown
in Fig. 1(b), then the
current drawn off from
the grid through the
feedback resistor equals
the sum of the input
currents, i.e., the output
voltage is equal to minus
the sum of the input
voltages. The accuracy
of the summation de-

0.C.
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+

190V 300V

Tr .
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Fig. 2. Unbalanced d.c. amplifier suitable for circuits such as
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pends, of course, on the
accuracy with which the

those in Fig. I. resistors can be matched;
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Left: Fig. 3.  Four d.c.
amplifiers arranged as a
differential analyser.

OUTPUT

Below: Fig. 4. Electronic
function generator in which
the required function of
the input voltage is repre-
sented by the profile of a

high stability wire-wound resistors are normally used.
Subtraction is achieved by the addition of a voltage of
opposite polarity.

Incorporating a capacitor in the feedback loop in
place of the resistor, as shown in Fig. 1(c), converts
the arrangement into an integrator.  Since the current
passed by the capacitor is proportional to the rate
of change of the voltage across it, we have

E\/R,+CdEy/di=0 or E,= —(1/CR,\E,dt
Polythene capacitors are usually employed because
of their high leakage resistance.

With the capacitor in the input, as shown in Fig. 1(d),
the arrangement becomes a differentiating circuit,
and E,=—CR,dE,/dt. One drawback to differen-
tiating amplifiers is their tendency to accentuate any
irregularities in the input voltage. When a computer
is being set up for the solution of a differential equa-
tion, however, it is always possible to rearrange this
in the form of an integral equation. The solution
then allows the use of integrators in place of differ-
entiators.

Differential Analyser

An arrangement of four d.c. amplifiers for solving
a_second-order differential equation is shown in
Fig. 3. The equation solved is:

Ad?y/dt*+Bdy/dt+ Cy = f(t)

and its solution is a time function, y(t), representing
the response of a system with two energy storage
components, A and C, and an energy dissipating com-
ponent, B, to a forcing function of time, f(t). When
the system is linear, A, B and C are constant and this
is assumed in this case.

The first amplifier is connected for summing and the
quantity dy/di* is assumed to exist at its output.
This is then fed to the second amplifier, connected
as an integrator, in which —dy/dt is evaluated. The
third amplifier is also an integrator and gives y.
In the first amplifier, d%/dt* is evaluated by summing
the three terms (B/A)dy/dt, (C'A)y and —f{1), the
various proportions in which they are summed being
obtained by a suitable choice of the input resistors.
The fourth amplifier is needed to give a sign reversal
to the quantity —dy/dt. Initital conditions, repres-
enting the levels in the two energy stores, are set into
the two integrators before the forcing function is
applied. This forcing function is sometimes just a
step function ; at other times, however, a repetitive
solution is required and then a continuous square
wave is applied. This enables the solution for y
to be presented as a steady trace on a cathode ray tube
provided the frequency of the square wave is high
enough to avoid flicker.

Usually it is convenient for the repetition {requency
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to be that of the mains. The time scale will then be
chosen to allow the whole output transient to occur
in less than 1/50th second, and also to allow enough
time for the flyback and reset of initial conditions.

If a plot of the response is required, inaccuracies
are introduced in trying to obtain this from the
cathode ray tube screen directly. it is better to use
a pen recorder, in which the accuracy is comparable
with that of the computing network and in which the
paper drive mechanism can have a greater speed
constancy than the cathode ray tube time base. One
way of doing this is by sampling the output waveform
with a pulse of repetition frequency slightly different
from the 50 c/s, so obtaining from each successive
transient a portion slightly displaced from the last.
The pen recorder, being unresponsive to frequencies
as high as 50 c’s, will draw a smoothed version of the
required response, though taking the whole of a beat
period to do so.

Function Generators

With the aid of a multiplying device, or a non-linear
function generator, it is possible to solve more com-
plicated equations in which the coefficients A, B and C
are no longer constants but functions of time. The
circuits used do not differ radically from that of Fig. 3,
and the method of getting the answer is very similar.
The same cannot be said of the analytical solutions,
as the modified equations are much more difficult to
solve than the linear.

An all-electronic non-linear function generator
developed recently is shown in Fig. 4. 1t consists of
an opaque mask, having a profile representing the
required function, placed on the screen of a cathode
ray tube. A photocell receives light from the fluo-
rescent spot on the screen when this is not obscured
by the mask, and the output of this photocell controls
the voltage applied to the vertical deflecting plates,
through an amplifier. The input voltage is applied
to the horizontal deflecting plates and.causes the spot
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to move horizontally. A

a

bias voltage 1is applied
through the amplifier to the
vertical deflecting plates
in such a sense as to cause
the spot to rise until it
reaches the edge of the
mask. As the spot becomes
unmasked, the photocell in-

AMPLIFIER

-
INPUT
VOLTAGE

E; —E

put to the amplifier opposes
the bias increasingly until
the amplifier output attains
a value at which the spot is prevented from rising
further. The spot is thus forced to follow the mask
profile, and the required function of the input voltage
is generated at the output terminals of the amplifier.
This device has been used in an aerial simulator to
represent the functional relationship between aerial
gain and offset angle, and can be used to simulate
any empirical relationship of this kind.

Arrangements of biased diodes allow the representa-
tion of various non-linear saturation characteristics,
such as occur in the the simulation of mechanical
systems. Fig 5 (a) shows two diodes arranged to limit
the output of an amplifier and the full lines in Fig. 5(b)
show the resulting output characteristic. Diode V,
conducts when the output voltage, E,, exceeds the bias
voltage, E,, so E, corresponds to the maximum value
of E, which can be passed. Conversely, V, conducts
when E, is less than E,, so this voltage corresponds to
the minimum value of E,. The circuit thus gives a
characteristic typical of a system with position, rate or
torque limits.

When a characteristic representing friction torque
as a function of speed is to be generated, a circuit
similar to that in Fig. 5(a) is used, but without the
feedback connection to the amplifier input. The
amplifier then drives its output to the limiting value
for any slight departure of its input voltage from zero,
in either the positive or negative direction. The
resulting characteristic, which is of the desired form,
is shown dotted in Fig. 5(b).

A dead zone often exists in mechanical instruments
and this may be represented, in a computer, by the
arrangement of Fig. 6(a). If the input signal 8, is
positive, it must exceed + E for the diode V, to
conduct or, if negative, be less than — E for the
diode V, to conduct. A positive or negative threshold
of value E is thus introduced into the output 4, as
shown in Fig. 6(b).

The inclusion of a capacitor at the output, as shown
in Fig. 7(a), somewhat modifies the behaviour of the
circuit. The diode V, now conducts when 6, —#,>E,
and V, when 8,—8,< — E. This results in the
characteristic of Fig. 7(b), which represents the
backlash in a system of gears. 1f a limiter is combined
with this arrangement a hysteresis characteristic
results.

Approximating Characteristics

The method may be extended to the approximation
of any non-lincar function to within specified limits
of accuracy by a number of straight-line sections,
provided the slope of the characteristic remains of the
same sign throughout. If the slope of the required
function varies in sign then the characteristic is
obtainzd as the sum of a number of simpler char-
acteristics. A  high-speed electronic differential
analyser at the University of Bologna has function
generaters of this type which permit any function to

11é

(2)

(b)

Fig. 5. Arrangement of biased diodes to simulate a mech-
anical system with limits on displacement, rate or torque.
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Fig. 6. Biased diodes simulating a dead zone in a mech-
anical system, as shown by —E to E in (D).
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Fig. 7. Including a capacitor in the Fig. 6 circuit modifies
the characteristic to represent backlash in a system of gears.

be set up as a combination of ten connected line
sections whose slope and length can be adjusted
independently.

An application of the method is shown in Fig. 8.
At low input voltages, when the diodes are all biased
off, the circuit acts as a simple potential divider, but
as the input voltage increases the diodes become
conducting one after the other and make the effective
potential divider ratio progressively less. With the
circuit values and bias voltages shown, the arrangement
gives a logarithmic law over a wide range, and this
particular circuit has been used as an attenuator for
compressing voltages from one to 1,000 volts, so
allowing the voltage values in both low- and high-level
regions of the signal to be read on a meter to the
same percentage accuracy.

A good dcal of attention has been given recently
to the development of fast multipliers. Some work
has been done on improving the speeds of response
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of clectromcchanical devices, but purely clectronic
devices are more common.

One form of electronic multiplier uses a cathode
ray tube and photocells, as shown in Fig. 9. There
are the usual vertical and horizontal deflection plates
in the neck of the tube and a coil is fitted round the
tube in the vicinity of the horizontal deflection plates.
One of the input voltages, V,, is applied to this coil
and produces a magnetic field along the axis of the
tube of magnitude proportional to V,. So long as
the electron beam is undeflected, the electron beam
current acts in the same direction as this magnetic
field and does not interact with it. When, however,
the second voltage, V,, is applied to the vertical
deflection plates it imparts a vertical velocity to the
clectron beam so that the beam current now has a
component in the vertical direction of magnitude
proportional to V,. This component of the beam
current interacts with the axial magnetic field and
produces a force on the electron beam, in the horizontal
sense, of magnitude proportional to the product V,V,.

The tube face is divided by a vertically placed knife
edge having a photocell on either side. This enables
any horizontal deflection of the beam to be detected
as a difference signal, which is amplified and applied
to the horizontal deflection plates in a restoring sense.
The resultant behaviour of the system is to produce
a voltage across the horizontal deflection plates
proportional to the product of the two input voltages.

In another clectronic multiplier, the mark space
ratio of a repetitive square wave is made to depend
on one voltage, and its peak-to-peak amplitude on

width and adequate suppression of side lobes. Since
high accuracy is not demanded, an electronic com-
puter may be used, and the computed radiation
patterns presented on the screen of a cathode ray
tube. This allows the designer to see at once the
effect of changing any design parameter and speeds
up what is essentially a trial and error process.

Synthetic Radiation Pattern

The voltage which produces the synthetic radiatiol
pattern on the c.r.t. screen is an analogue of what
would be measured by a field-strength measuring set
moving in a circle round the real aerial array. In the
real array the waves emitted from the elements would
combine to produce various maxima and minima
which would be detected by the revolving measuring
set. The same effect is obtained in the computer by
combining a number of 450-ke¢;s r.f. carriers, corre-
sponding to the emissions from the elements, after
modulating their respective amplitudes and phases in
different ways corresponding both to the amplitudes
and phases of the currents fed to them, and to the
transmission lags between them and the rotating
measuring set. Thus at various points on the modu-
lating cycle the resultant carrier output goes through
maxima and minima analogous to the maxima and
minima detected by the measuring set at correspond-
ing points on its circle of rotation. Fig. 10(a) shows the
apparatus for simulating the contribution of a single
element, while (b) shows the combining and dis-
play system.

another. The detected and smoothed output then In order to obtain a continuous presentation of the
varies as the product of the inputs. A multiplier ~maxima and minima on the c.r.t. screen the modulating
100 k(L
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Fig. 8.

may also be made from function generators arranged
to give square law responses. If two such generators
arc arranged to evaluate (A-: B)? and (A - B)?, their
difference, when scaled down by a factor of four, is
equal to the product AB.

Large computing assemblics, being expensive, are
rarely justified when suited only to the solution of a
special problem. The exceptions to this rule are
when the problem has to be solved quickly, as in an
anti-aircraft predictor, or frequently, in which case
substantial savings in computing effort may rapidly
outweigh the initial cost. An example in this latter
class is the aerial radiation pattern computer con-
structed recently at the Telephone Manufacturing
Company

Aerial array design involves computing a great
variety of radiation patterns until one of suitable form
is found, which has the right compromise between
the conflicting requirements of narrow main lobe
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Circuit used for compressing an input voltage range to a logarithmic scale.
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Fig. 9. Electronic multiplier using a cathode ray tube

and two photo-cells.

117

www americanradiohistorv com


www.americanradiohistory.com

450ke/s PHA
L .; 5_ SE
.I.'lg?nk:l.s%p A mowuwa

. Impuruot o
CONTROL | maniiu

B
ﬁHlFTEﬁ oureU
_i_
S0 AMPLITUDL!
M eTATION CONTROL ' (3‘
PHASE ’
SHIFTER

x

PHASE-MODULATED =i
OUTPUTS FROM — —ged
“ELEMENTS” —>

ADDING |
UNIT -

DETECTOR

60c/s =
SYNC- ——fpeeed TIME - BASE

1

(o)

Fig. 10. Aerial radiation pattern computer with (a) appara-
tus for simulating contribution of a single element, and
(b) combining and display system.

cycle is chosen to be 60c;s and the time base is
synchronized with this frequency. (This being
equivalent to a rotation of the hypothetical measuring
set round the array sixty times in every second.)
Thus, with the azimuth angle represented along the
time basc and the combined carriers applied to the
Y plates, the radiation pattern is presented in rectangu-
lar co-ordinates. Manual adjustment of the amplitudes
and phases of the 450-kc/s carriers gives the effect of

similar adjustments to the currents in the elements of
the real array, while alteration of the amplitudes and
phases of the 60-c/s modulating signals gives the
effect of changing the positions of these elements.

Very often the problem to be solved does not justify
the building of such a large special-purpose computer.
In this event it is sometimes possible to arrange for
the problem to be solved on a general-purpose com-
puter, which can be used in the solution of a large
variety of problems and so be more economical.
General-purpose electronic analogue computers have
been built at the National Physical Laboratory,
Teddington, and also, at the Royal Aircraft Establish-
ment, Farnborough.

The N.P.L. computer is intended mainly for use in
the design of servo systems and comprises exponential
time delays, pure time delay or distance velocity lag,
balanced d.c. amplifiers, mixers, integrators, square-
wave and pulse generator working at 1,600 c/s, phase
advancers, resonant circuits, and an on-off controller.
Combinations of these elements allow most types of
servo to be studied.

By contrast, the R.A.E. computer is arranged as a
differential analyser, similar to those discussed
previously but more complex. It comprises 16 inte-
grators, 15 summing amplifiers, 12 curve followers or
function generators, 15 multipliers, and 30 units for
scaling and inserting initial conditions. The multi-
pliers are of the variable mark/space ratio type
previously described ; all the other units are based on
unbalanced d.c. amplifiers.

One very large use of differential analysers of this
type is in the solution of flutter and vibration problems
in airframe design. Since the data on which designers
work are very rarely accurate to better than a few
per cent, highly accurate computers are out of place,
and the purely electronic type with repetmve solutions
presented on the screen of a cathode tube is ideal.
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transmission, etc. Pp. 136 with numecrous illustrations.
Price 8 6d. Edited and published by O. Lund
Johansen, English edition distributed by W. Dawson and
Sons, Cannon House, Macklin Street, London, W.C.2.
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Electrical Engineering Progress Series, Editor M. G.
Say, Ph.D., M.Sc.,, M.LE.E. Collections of articles on
recent developments by specialist contributors.

Cathode Ray Tubes. Radar, television, instrument
and camera tubes. Pp. 216+ vii; Figs. 113. Price 25s.
Rotating Amplifiers. Amplidyne, Metadyne Magni-
con and Magnavolt machines and their applications.
Pp. 1254 vii; Figs. 74. Price 17s 6d
Electrical Earthing and Accident Prevention.

Current practice in domestic, industrial, mining and

ship installations. Pp. 248+ viii; Figs. 116. Price 25s.

The above three books are published by George
Newnes, Tower House, Southampton Street, London,
w.C.2.

Mechanism of Economic Systems, by Arnold Tustin,
M.Sc.,, M.LE.E. Application of control system engineer-
ing methods, fcedback and stabilization, to the problems
of economic fluctuations. Pp. 161; Figs. 57. DPrice 25s.
W. Heinemann, 99, Great Russell Street, London, W.C.1.

Technique de la Télévision, by A. V. ]J. Martin,
A.M.Brit..LR.E. Outline of television receciving technique
with special reference to Continental standards. Pp. 295;
Figs. 358. Société des Editions Radio, 9 Rue ]acob,
Paris 6.

Gears for Small Mechanisms, by W. O. Davis. Theory
and practice of designing small gears for instruments,
clocks and automatic control mechanisms. Pp. 157+ix;
Figs. 76. Price 25s. N.A.G. Press, 226, Latymer Court,
Hammersmith, London, W.6.
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Surface-Barrier
Transistors

New Technique for Making

High-frequency Function Types

ARTICLES in this journal have already described
the point transistor and the junction transistor:
variants, like the analogue transistor which is now
reported to be approaching the practical stage, have
not passed unnoticed. It is a feature of both these
basic types of transistor that they are all of the a-b-a
type, the junction transistors cither n-p-n or p-n-p,
and the point transistors actually having small areas
of p-germanium under the points, so that internally
they arc p-n-p systems.

The technological problems of constructing the
germanium sandwich are, like the problem of getting
the jam into the doughnut, extremely difficult. The
central layer must, like the jam, be extremely thin and
methods used so far have not been very successful in
achieving the required uniformity except for relatively
thick base layers, with the corresponding limitation to
low frequency operation.

A new type of junction transistor has now been
announced by Philco in America, in which many of
the difficulties are overcome. In some ways this new
transistor reminds us of the coaxial point transistor
described by Kock and Wallace'. The coaxial tran-
sistor consisted of a disc of germanium one-eighth
of an iach in diameter
and 0.02in thick, in the
faces of which two concave
depressions were ground.
The point contacts were
applied coaxially, one fit-
ting in cach hollow. It
seemed quite a good idea,
but no more has been
heard of it. The surface-
barrier transistor is also
made from a small plate of
germanium, cut from a
single crystal of n-ger-
manium and  initally
0.05x0.10in in area and
0.006in thick. Since the
cutting operation damages
the crystal structure, the
small blanks are etched to
a thickness of 0.003in, and
a nickel contact tab is then
soldered to one end.

This slab of germanium
is still far too thick, and
the working section must

L
COLLECTORE
-0NADIA

¢ Elect. Engng., N.Y. March 1949.
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be reduced in thickness. Here we meet Part T of
the new invention. Jet electrolytic etching is used to
dissolve away some of the germanium. Fig. 1 shows
how two jets are played on opposite sides of the
germanium blank from glass nozzles about 0.005in
in diameter. The jets are a solution of an indium
salt, and a current of about 1.5 mA is passed along
the jets and through the germanium, the circuit being
closed through the nickel tab. Light must fall on the
jet-germanium junction during the etching process,
because the current is flowing through the back
resistance of the jet-germanium diode, and it turns
out that the effect of these combined conditions is to
make the window flatten out as it gets thinner. This
helps to give good high-frequency performance.

A hole is first drilled right through, to find out how
long it takes on the particular blank being processed.
Then the blank is moved, and the etching process
carried out, stopping when calculations show it must
have left a window about 0.0002in thick. This takes
rather under two minutes.

The current through the jet-germanium diode is
now reversed, so that the system becomes an clectro-
plating unit. Indium is deposited on the surface of
the germanium, and the layer is built up to give an
electrode thickness of 0.0005in. Wires are fastened
to these two electrodes and the unit is mounted and
sealed. The etched wafer is shown in Fig. 2, and the
method of mounting in Fig, 3.

There is no forming action, no heating to produce

z
3
=
T M
ELECTROLYTE —= ’ &~ ELECTROLYTE
JET STREAM

Above : Fig. I.  Etching of ger-
manium wafer by jets of electrolyte,

Left: Fig. 2. Fhotomicrograph of
section of etched wafer. The white
areas show the relative sizes of the
: indium electrodes.

Below : Fig. 3. Experimental
mounting for surface transistor.

EMITTER & COLLECTOR
LEADS

~—
~ ACTIVE REGION
GERMANIUM
BLANK 1
BASE TAB
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Fig. 4. Earthed-emitter characteristic of
the surface-barrier transistor.

Fig. 5. Circuit of video amplifier using
surface-barrier transistors.
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diffusion. Here we see the fundamental
difference between the transistor which
results from this method of manufac-
ture and the transistors we have en-
countered before. The junction with
which we are concerned is that between
the germanium and the indium, at the
actual surface of the germanium. This
1s, of course, much more clearly defined
than the n-p junction in cither a grown
type or a diffused type of junction unit.

A typical set of characteristics is

Ve= -0.5V and I.= -2rA is quite satisfactory.
Amplifiers giving a power gain of 18db at 30 Mc/s and
using only a 3-volt supply have been made. The
values of x cut-off published for 10 units range from
36 to 49 Mc/s, and the values of * from 0.905 to 0.962.

The circuit shown in Fig. 5 shows a video amplifier
having a gain of 28db and a bandwidth of 9 Mc/s.
It will be noticed that the collector supply is only
-3 volts. The alternative junction tetrodes, which also
have good high-frequency characteristics, require
much high supply voltages, usually over 15 volts.

The surface-barrier transistor appears to be a stage
nearer the solution of the problem of reproducible
high-frequency transistors.

Acknowledgments. Figs. 1, 2 and 3 are based on
Figs. 1, 3 and 4 of *Electrochemical Techniques for
Fabrication of Surface-Barrier Transistors,” by J. W.
Tiley and R. A. Williams, Proc. I.R.E., Dec., 1953,
p. 1706; Fig. 4 on Fig. 4 of “ Principles of the Surface-
Barrier Transistor,” by W. E. Bradley, Proc. I.R.E.,
Dec., 1953, p. 1702; and Fig. 5 on Fig. 2 of “ Circuit
Applications of Surface-Barrier Transistors,” by J. B.
Angell and A. P. Keiper, Proc. I.LR.E., Dec., 1953,
p. 1709.
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shown in Fig. 4. These are measured
using the base current as paramcter.
It can easily be seen that for very small
signal working the point Ic= —0.06mA,

COMMERCIAL

‘fubular Ceramic Capacitors for handling high pulse
voltages (up to 5kV peak) in radar and television. Technical
bulletin No. 43, Series 2, from The Telegraph Condenser
Company (Radio Division), North Acton, London, W.3.

Radio Books to be published in the first half of 1954 in-
cluded in a spring list from Sir Isaac Pitman & Sons, Parker
Street, London, W.C.2.

Eddystone shori-wave components and accessories for
transmitting and receiving described in a 28-page catalogue,
with illustrations and technical data, from Stratton and Co.,
Alvechurch Road, West Heath, Birmingham, 31.

Connectors for coaxial and balanced twin cables for general-
purpose use, including television. Also, details of special
microwave, v.h.f. and miniature types. Leaflets from Trans-
radio, 138A, Cromwell Road. London, S.W.7.

Portable Electric Gramophones with Collaro pickups and
motors (or record-changers). ange of four types described
in a leaflet from Electric Audio Reproducers, 17, Little St.
Leonards, Mortlake, London, S.W.14.

Resistance Boxes, calibrating potentiometers, Wheatstone
and plug bridges, resistance standards and other measuring
instruments listed on a leaflet from the Croydon Precision
Instrument Company, 116, Windmill Road, Croydon, Surrey.

Tape Recorder with Truvox tape deck. crystal microphone
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and 10-in elliptical loudspeaker. Specification on a leaflet from
Unitelex (London), Deptford Bridge, London, S.E.8.

Instrument Cases of welded steel construction and chassis
to fit (also in aluminium). Range of sizes given on leaflets
from Phillips & Bonson, Pond Works, 8, Millficlds Road,
Hackney, London, E.5.

Television Aerial Qutlet Boxes.—Instructions for wiring ex-
tensions to other rooms given on a leaflet from Aerialite,
Castle Works, Stalybridge. Cheshire.

U.H.F. Turret Attenuator (0-3.000 Mc/s) with six tubular
pads which, in turn, are brought in line with the coaxial
input and output sockets. Characteristic impedance is 50!}
and attenuation steps can be from 0.1db o 60db. Full
description on a leaflet from Stoddart Aircraft Radio Com-
pany, 6644, Santa Monica Boulevard, Hollywood, 38, Cali-
fornia, U.S.A.

“ Transistor Research Bulletin,” a new publication cover'ng
progress in the field of transistors, crystal diodes and other
semi-conductor devices. The December, 1953, issue contains
information about developments in Germany and a semi-
conductor bibliography. From National Scientific Laboratories,
%JO!O. Massachusetts Avenue, N.W. Washington, 6, D.C,,

J.S.A.
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Transistorized Megohmmeter

Compact Two-range Instrument Using a Transistor E.I1.T'. Generator

By P. B. HELSDON. AM.Brit.LR.E.

THE small size and low power consumption of
a transistor e.h.t. gencrator makes the electrostatic
type of megohmmeter an attractive proposition.
The complete unit to be described measures 6in X
4in 4 3in and operates from a small hearing-aid type
battery. There are two ranges, 3 to 1,500 megohms
and 35 to 22,000 megohms.

In principle, the electrostatic megohmmeter is the
dual of the well known milliochmmeter or bonding
meter. The basic circuit of the bonding meter is
shown in Fig. 1. Its dual in Fig. 2 is the basis of
the clectrostatic megohmmeter. The constant voltage
source cquals the full-scale deflection (f.s.d.) of the
meter. The voltmeter is connected across the stan-
dard resistor and is calibrated in terms of the unknown
resistance. To measure very high resistances the
meter must be electrostatic.

Electrostatic meters have a modified square law of
deflection, so that greater sensitivity is obtained near
full-scale reading. With the arrangement of Fig. 2,
large values of the unknown give low voltage reading.
But when the standard and unknown are interchanged
as in Fig. 3, large values of the unknown give readings
near full scale, so that the meter is used to best
advantage. In practice the meter is switched accord-
ing to the range in use. Onec is used for unknowns
less than the standard and the other for those greater.
The meter reads half-scale voltage on each range
when the unknown cquals the standard.

In theory, the value of the standard can be as high
as desired, but in practice it is limited by considera-
tions of leakage. Meters can be obtained with leakage
resistance greater than onc million megohms, so
that with care and a suitable standard, resistances of
this order can be measured. The 750-volt electro-
static meter used by the writer is of war surplus stock
and unfortunately has a leakage of 1,750 megohms.
This value has been measured on several different
occasions and is assumed to be fairly stable. For
the standard resistor (R.;p) a value of 25) megohms
is used.

Source Impedance

Power requirements are modest. Allowing for the
leakage, the low range requires up to 3.4 pA at 750 V
and the high range up to 3.25 pA at 815 V. Regula-
tion must be such that the effective source impedance
obtained is small compared with the standard. No
serious attempt has been made to analyse the regula-
tiny properties of the e.h.t. generator. Mecasure-
ment shows the effective source impedance to be
14 MQ.

After adding elements for leakage and source
impedance the circuit of Fig. 2 becomes as shown in
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ON/OFF
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" ADJ. ZERO
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Polythene-insulated leads and wander-plug switching are
employed. The meter is of the electrostatic type.

o=

7 ;

CONSTANT [

L R’SYD

e,
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f ’ RSYD
R R, = ———
§ '

Fig. 1. Basic circuit of milliohmmeter.

o

I v Revo
CONSTANT V

l Ry

o

Rx = Rgyp (TY‘ -')

Fig. 2. Basic circuit of electrostatic megohmmeter (Rx < Ryrp)

o—
1 RS\'D R
CONSTANT V Ry = _-\-/_—s—l"l

v Rx v
o

Fig. 3. Circuit of Fig. 2 altered to give readings near full-
scale deflection when Ry >-Ryy),
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Fig. 4, with an effective standarl resistance (1,750
and 250 in parallel) of 220 M Q.

So when v=100, Ry =1,526 M} ; and when v="740,
Ry=3 Mu.

The same procedure changes Fig. 3 into Fig. 5.
Applying Thévenin’s theorem, the complex resistance
network seen from the Ry terminals can be reduced
to a single (standard) resistance of approximately
228 ohms, in series with a1 open-circuit generator
voltage of 750.

From the formula in Fig. 5, when v— 100, Ry= 35
M{); and when v=740, R, =22,800 M.,

Oscillator Circuit

A battery driven transistor oscillator with a step-up
transformer to a selenium rectifier system is used to
supply the high voltage. In this oscillator circuit
the transistor acts more like an astable switch, rather
than as an amplifier with positive feedback. This
triggering mode of oscillation is desirable since the
collector dissipation is low, both during the conducting
and non-conducting parts of the cycle. During the
transition, however, the dissipation is high, so the
switch should be as fast as possible. The Class
“C” mode of operation would seem desirable for
high efficiency, but every attempt at this failed because
of “squegging.”” The peak instantaneous collector
dissipation under * squegging’ conditions is very
high and soon damages the transistor. Satisfactory
results are obtained when Class “ B> operation is
adopted.

The switching capabilities of a transistor can be

demonstrated by the circuit of Fig. 6. The ohm-
t4 MO
v 250M0
800V Ry = 220(22 —1)-14Mn
1,750 M0} Rx
.

Fig. 4. Practical equivalent circuit of Fig. 2 for low resistance
range.

14 M0}
o— A'A %
1750 M) 250M0
_ 8
860V Ry= ™ M0
v
v Ry
.-
OHMMETER Aboye: Fig. 5. Practical
[—| equivalent circuit of Fig.
o\ oJVIRTUAL NEGATIVE 3 for high resistance
L= (“red“) range.
Left: Fig. 6. Circuit for
skil demonstrating the func-
j T tion of a transistor as a
bistable switch.
122

meter should have an internal 9-V battery and a half-
scale reading of about 5,000 ohms. If the bias
resistor has the right value the collector-emitter
resistance indicated with base floating can be either
high or lew.

If the base is momentarily connected to the emitter,
the transistor triggers to high resistance (off), but
if the base is momentarily connected to the collector
the transistor triggers to low resistance (on.) This
constitutes a bistable switch. A pair of headphones
added as in Fig. 7 makes a simple astable switch.

A better oscillator circuit is shown in Fig. 8. The
base bias resistance R, should be increased until
oscillations just start and then the emitter series
resistance R, adjusted for maximum output. The
tap on the inductor should be about } of the total down
from the base.

The transistor can be regarded as a switch which
connects the tuned circuit to the battery throughout
each negative half cycle. The peak-to-peak voltage
developed across the tuned circuit is then twice the
battery voltage. The collector has to withstand this
double battery voltage at the peak of the non-con-
ducting half cycle. As 33V seems a safe peak collector
voltage, the battery must be limited to 16}V.

In practice the 16} V to the transistor is obtained
from a 30-V battery (Type B105) through a decoupled
series resistance. This resistance is provided by a fixed
safety resistor and a variable resistor ganged to the
on-off switch. The variable resistor compensates for
battery ageing and gives a precise control of the
e.h.t. voltage. In addition it reduces the current to a
low value before switching off, so that dangerous
inductive surges are avoided. The complete circuit
is shown in Fig. 9.

The oscillator is sometimes reluctant to start in cold
weather. A transistor, unlike a valve, has no gain at
zero bias. The emitter is biased only by the small
collector leakage current passing through the base
bias resistor R,. When the crystal is cold this current
is small, due to the negative coefficient of resistance
with temperature of high-purity germanium. After
switching on, the collector current slowly rises as the
crystal warms up. Seconds or even minutes may pass
before the circuit bursts into oscillation. Quick
starting can be obtained by connecting a fixed resistor
of about 39 k(2 from collector to base. This is wasteful
of current and also loads the tuned circuit. The method
adopted is to connect this resistance by way of a push-
button starting switch. Lightly loaded oscillators can
be made to start by suitably phasing the switching-on
surge, but the rectifier load in the present case initially
constitutes a virtual short circuit on the tuned circuit
and prevents * kick »’ starting.

Auto Transformer Design

To obtain 830 volts d.c. from the peak-to-peak
rectifier system, the inductance must be made into an
auto transformer with a step-up ratio of 830 33 = 25/1
approx. The battery voltage adds in series giving
the required total output of 860 volts on no load.

The auto transformer is wound on a four-section
polystyrene former with a small pair of *“ Ferroxcube ”’
E cores (FX 1105/A4) un-gapped. A total of 1250
turns of 42 s.w.g. vinyl acetal enamelled grade M
(medium thickness) wire is tapped at 5 turns for the
emitter and 50 turns for the battery positive. Total
inductance is 4.25 H with a Q of 50 at the self-resonant
frequency of 32 kc/s. The extra stray capacitance of
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HIGH-RESISTANCE
PHONES

Fig. 7. High resistance headphones in the
base circuit demonstrate the astable switching
function of the transistor.

RECTIFIERS — 4 I 2 - 500MQL
iy —— RESISTORS IN
3 PARALLEL
AUTO-
3V
TRANSFORMER B ol

HOME MADE ——— =
TRANSISTOR -

— |0k£} pPOT
ON /OFF

Fig. 8. Sine-wave oscillator using the astable switching
circuit.

the rectifier system reduces the frequency of oscillation
to about 20 ke/s. The waveform is a distorted sine
wave on which is superimposed damped oscillations
at a higher frequency. These high-frequency ripples
are produced during the switching transitions and are
caused by the several leakage inductances resonating
with stray capacitance. It is important to keep leakage
inductance to a minimum, so that the switching
transients do not over-dissipate the collector.

Reduced Current Consumption

A large percentage of the power loss is due to
collector-to-base leakage within the transistor. The
low current consumption of 2.2 mA was obtained
by forming a transistor to an I,., (collector current for
zero emitter current) of 0.6 mA at 30 volts. The
average commercial
point-contact transistor
has an 1., of 1 to 2 mA
at E. = 30 volts.

The complete unit is

Underside showing single hearing-aid battery and general arrangement
of components.

able resistor to give f.s.d. on the meter. Infinity
on the high range is sect by separating the test
leads and adjusting the variable resistor to f.s.d. as
before.

The meter has a hign internal impedance and no
shock can be felt when handling the test leads.

One inconvenience is the time taken to measure
large low-leakage capacitors. For example, a 1-uF
capacitor takes over 15 minutes to test. This time
could be reduced to about 1 minute by temporarily
short-circuiting the standard resistance. Once a
large capacitor is charged, however, it is highly
dangerous and should be carefully discharged after
testing.

The transistor megohmmeter appears to be quite
reliable. One has been in use for three months, at the
time of writing, without any loss of efficiency or
output, even after transport by bicycle on several
occasions.

The e.h.t. generator itself has several applications
apart from the megohmmeter ; it could supply e.h.t.
for Geiger-Muller radiation counters, image-con-
vertor tubes, flash-tubes or small cathode-ray tubes,
to name a few.

Fig. 9. Complete circuit diagram of two-range megohmmeter with transistor e.h.t. generator.
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A

contained in a wooden
box with high-grade in-
sulation where necessary.
The polythene test leads
are brought out to croc-
odile clips to avoid the
use of terminals. Meter
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WORLD OF WIRELESS

Death of Major Armstrong
Radio Fuse Awards
More Band 1 Stations

F.M. Broadeasting in U.S.

RADIO INSTALLATION on the floating
whaling factory * Abraham Larsen '’
which is the headquarters vessel for a
whaling fleet operating in the Antarctic.
The equipment was supplied by Redifon.

F. M, Pioneer’s Death

WITH REGRET we record the death in tragic cir-
cumstances in New York on February 1st of Major Edwin
H. Armstrong, the f.m. pioncer. Born in December, 1890,
Edwin Armstrong graduated in electrical engincering from
Columbia University at the age of 23 and had worked
there ever since, becoming Professor of Electrical Engin-
cering in 1934.

Professor Armstrong will be remembered not only for
his work on f.m. but for his earlier work on the regenera-
tive and super-regenerative receiving circuits and also the
principle of the super-heterodyne. He contributed a letter
on the significance of regeneration to our January issue.
His latest work was concerned with a multiplex system of
f.m. transmission, a brief description of which will be
found elsewhere in this issue.

More Radio Fuse Awards

IN ADDITION to the £20,000 awarded by the
Ministry of Supply to Pye, Lid., for the development
during the war of the proximity fuse and the No. 19 tank
set (sce our January issue), recommendations of awards
to seven claimants have becn made by the Royal Com-
mission on Awards to Inventors. Four of the claimants—
H. Cobden-Turner, G. M. Tomlin and L. Rollin, all of
Salford Electrical Instruments, Ltd., and W. H. B. Lord,
late of that company—have been awarded jointly
£11,500. Individual awards have also been made to
A. Stratton (£2,000), N. Coles (£750) and G. A. Whitfield
(£750), who are at R.A.E., Farnborough.

New TV Stations

AMENDED PLANS for the completion of the
B.B.C.’s single-programme chain of television stations were
recently announced by the Assistant P.M.G. in the Housc.
Whereas it was originally planned for eight of the twenty
stations to go into Band 3, six of them will now be
accommodated in Band 1, although this is contrary to the
plan drawn up at Stockholm.

The two channels in Band 3 (186-191 and 191-196
Mc/s) to be made available for television will now be
used for the proposed competitive stations. Channel 9
(191-196 Mc/s) will be assigned to London.

The six B.B.C. stations referred to above will be at, or
near, Norwich, Dover, Inverness, Londonderry, Towyn
and Carlisle They will each use horizontal polarization.
The site for the Norwich station, where it is hoped to
have a temporary 0.5-kW transmitter working within
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twelve months, 1s at Tacolneston, some 10 miles south
west of the city.

A temporary station is also to be brought into service
this year at Redmoss to serve Aberdeen until the perma-
nent transmitter is installed at Core Hill.

The much-debated North Hessary Tor site for the
Devon-Cornwall television transmitter has now bcen
approved by the Minister of Housing. This 5-kW
station will operate in Channel 2.

Mobile Radio

A WRIT has been served on the Post Office by the
Colchester engineering firm, Davey, Paxman & Company,
alleging that the fees collected for licences for the opera-
tion of their mobile radio transmitters are not lawfully
chargeable. They also claim that some of the conditions
regarding frequencies and power, etc., laid down in the
licence, are contrary to the provisions of the Wireless
Telegraphy Act.

The outcome of the action will be of interest to all civil
users of mobile radio.

Whither F.M. Broadcasting?

IN AMERICA, the home of f.m. broadcasting, there
are indications that all is not well in the f.m. camp.
member of the Federal Communications Commission
recently stated that *“if the broadcast industry does not
take some steps to increase the utilization of the f.m.
frequencies ” he had no hesitancy in saying that in the
public interest he would have difficulty in retaining the
whole of the 88-108-Mc/s band for f.m. broadcasting
should the Commission be asked to make use of part of
it to relieve congestion in other services.

According to the latest returns available from the
F.C.C., the number of f.m. broadcasting stations has
decreased from some 750 to 560 during the past four years.

Radio Exports Up

A RECORD YEAR for radio exports was reported in
the Board of Trade returns for 1953. The total value
of exports of radio equipment of all kinds was £25,761,818,
compared with the 1952 figure of £24,495,950.

The contributions by the four sections of the industry
are given below in £M, together with (in parentheses)
the 1952 figure:—

Transmitters and radio navigational aids .. ..... 1L001 (7.963)
Components and sound reproducing equipment .. 9.042 (8.481)
Domestic TeCEIVErs ...... ... .....eoeeee enoons 3.517 §4.435)
Valves and cathode-ray tubes .................. 2.200 (3.615)
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PERSONALITIES

H. O, Sampson, who has been appointed head of technical
operations, B.B.C. Television Studios, joined the Alexandra
Palace staff in 1936 and remained there until the television
service was suspended at the outbreak of the war. During
the war he served at several of the Corporation's high-power
transmitting stations and with the London Recording Unit.
He returned to the television service in 1946.

.. Eric E, Jones, who was for some vears in charge of the
I'elecommunications Division of the Philips group of com-
panies in this country and has, since 1949, becen commercial
manager of Savage and Parsons, Ltd., recording equipment
manufacturers of Watford, has taken over the direction of
the commercial activities of the Solartron Electronic group
of companies.

In our note in the last issue recording the appointment
of Rear-Admiral (L) C. P. Clarke, C.B,, D.S.0., R.N. (ret.),
as a Knight Commander of the British Empire (K.B.E.) in
the New Year Honours, we omitted to mention his position
at the Admiralty and his radio associations. At present
director of the Naval Electrical Department, Rear-Admiral
Clarke has been a vice-president of the Brit.l.R.E. since
Qctober, 1952,

Hugo Gernsback, editor of our New York contemporary
Radio-Electronics, has been appointed Officer of the Oaken
Crown by H.R.H. The Grand Duchess Charlotte of Luxem-
bourg: The award was made to Mr. Gernsback, who was
born in Luxembourg, *“for his meritorious service to science.”

OUR AUTHORS

. J. R. Brinkley, who has been technical director of Pye
Telecommunications, Ltd., since 1949, writes on the problems
of frequency planning on page 103 of this issue. He received
his early technical training in the Telepnone Department of
the Post Office, and after a year as inspector in the Engineer-
in-Chief's Office went to the Radio Branch at Dollis Hill
in 1939, He was later seconded to the Home Office, where

he was responsible for the development of police v.h.f. radio
systems and in particular for the introduction of the multi-
carrier mobile radio svstem

T. D. CONWAY

J. R. BRINKLEY

T. David Conway, author of the article on the measure-
ment of harmonic distortion, has been chief engineer of
Grundig (Gt. Britain), Ltd., since its formation in 1952. He
joined Grundig from the Ministry of Supply. where he had
been an instrument engineer for two vears. Throughout the
war he was with Ultra Electric as a radar engineer and from
1945 to 1947 he was concerned with the development and
testing of ceramic and mica condensers at the United Insulator
Company’s works. Mr. Conway was with Standard Tele-
phones and Cables as a factory valve cngineer from 1947-1950.

R. B. Quarmby, contributor of the analogue computing
article in this issue, became a probationary college apprentice
at Metropolitan Vickers in 1936. A vear later he went to
Manchester University, where he graduated in 1940, and then
spent some time on extra-mural rescarch on the properties
of polythene dielectrics, etc., for the Ministry of Supply.
Wartime work at the Royal Military College of Science was
followed by a vear's lectureship in electrical engineering and
clectronics at the University of Capetown and in 1950 he
joined the staff of Ferranti, Ltd., where he has been working
on the design and construction of analogue computers and
simulators for use in the design of guided weapons.
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D. H. C. Scholes, who contributes an article on frequencv-
shift radio telegraphy in this issue, has been with the Plessey
Company since 1946, wherc he is now chief engineer and
sales’ manager of the Telecommunications Division. For a
short while at the beginning of the war he worked at the
Royal Aircraft Establishment, Farnborough; then, in 1941,
joined the Royal Navy as an air engineering officer and was
engaged in various theatres of war on cngineering duties
concerned with airborne radio and radar equipment, Lt. Cdr.
Scholes was at the Admiralty for a year after the war. For
seven years before his war service he was with the Marconi
Company,

IN BRIEF

Broadcast Receiving Licences current in the United King-
dom at the end of December totalled 13,268,270, including
2,956,846 for television and 206,348 for car radio sets. The
month’s increase in television licences was 110,619.

French Components Show.—Thc annual Paris exhibition
of radio components, valves, accessories and measuring
equipment will be held in the Parc des Expositions, Port de
Versailles, from March 12th to 16th.

A course on Point-to-Point Radio Services, which is open
to overseas senior planning and operating cngineers and
telecommunications administrators, is being conducted in
London from June 27th to July 10th by the British Council
in_conjunction with the Engineering Department of the Post
Office. Information on the course, for which there is a
limited number of vacancies, can be obtained from overseas
offices of the British Council, or from 65, Davies Street,
London, W.1. The fee is £38.

Quick Work.—At the time of the Comet airliner crash near
Elba, Pyve engincers were developing a new underwater tele-
vision camera for operation at a depth of 500 fathoms.
Although the equipment had hardly gone beyond the drawing-
board stage, the camera, in a case for operation at the
estimated depth of the Comet (some 40 fathoms), was ready
within six days. It was then learned that the wreck was
probably 100 fathoms below the surface. A new case was
designed and completed within seven davs and flown to Italy
for use by the Admiralty in the search for the wreck,

Bronze Medallist.—The City and Guilds’ Bronze Medal for
the best student in Great Britain in the 1953 Intermediate
Radio Servicing Examination has been awarded to John
McCubbin, a Glaswegian, who is employed by James Anderson
& Son (Glasgow), Ltd. He is a fourth-year student at Allan
Glen's Further Education Centre, Glasgow, studying for the
R.T.E.B. final certificate.

F.M, for Marine V.H.F.—On the question of the proposed
change to f.m. for international maritime mobile radio ser-
vices, the Radio Communication and Electronic Engineering
Association states in its annual report that it has advised the
Post Office that the majority of its members favour the change
provided there are suitable safcguards to minimize dislocation
of services, especially during the changeover.

R.C.E.E.A. Council.—The following member-firms of the
Radio Communication and Elecironic Engineering Association
were elected to the Council of the organization for 1954 (the
names of the companics’ representatives are given in
parentheses) : BUT.-H. (V. M. Roberts)., Dec~y Ry i--
(C. H. T. Johnson), EALL (S. J. Preston), G.E.C. (M. M.
Macqueen), Kelvin & Hughes (C. G. White), Marconi’s
(F. S. Mockford), Metrovick (L. H. ]. Phillips). Mullard
(T. E. Goldup), Murphy (K. S. Davies), Plessey (P. D. Can-
ning), Redifon (B. St. J. Sadler) and S.T.C. (L. T. Hinton).
C. G. White, general sales manager and director of Kelvin
Hughes (Marine), L.td.,, who has been vice-chairman of the
Association for the past two vears, has been elected chairman
in succession to T. E. Goldup.

INDUSTRIAL NEWS

Moroccan Television.—The first television station in North
Africa, established by a private company at Casablanca, has
been equipped with Pye, a camera chain, telecine camera and
vision and sound transmitters. The station operates on the
French 819-line standards.

Hi-Fi Agencies.—Enquiries from Hollywood and Hong Kong
to act as representatives of U.K. manufacturers of high-fidelity
sound recording and reproducing equipment have been
received through the Export Services Branch of the Board
of Trade. Interested firms should write direct to Gordon
Agencies, 1506, North-Western Avenue, Hollywood 27, U.S.A.,
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and Scientific Service Company, 447, Alexandra House, Hong
Kong. The Board of Trade, Lacon House, Theobalds Road,
London, W.C.1, should also be notified, quoting references
ESB/1614/54 (Hollywood) and ESB/1897/54 (Hong Kong).
An enquiry has also been received from Long Island, New
York, for the agency for a tape recorder. The firm concerned
is Rek-O-Kut Company, Inc., 38-01, Queens Boulevard, Long
Island Citv 1, New York. The B.o.T. reference is
ESB/1103/54.

A contract for the supply of a quantity of airfield control
radar equipment has been awarded to Decca Radar by the
Ministry of Supply. The equipment, which is the air-trans-
portable version of the Decca 424 described in our November
issue, will be used by the R.A.F.

*“‘The Ship of the Year,” as the new P. & O. liner
Arcadia was described at her launching last May, is being
fitted with radio communication and navigational equipment
by the Marconi Marine Company. In addition, a compre-
hensive sound-reproducing system, including 156 loudspeakers
fed by seven power amplifiers, each having an output of
60 watts, has been installed. Four sources of programmes—
microphones, broadcast receiver, wire recorder and record
player—are available and switching permits selected groups
of loudspeakers to be fed simultancously from the Jour
separate sources,

Sounda amplitving equipment provided by Hadley Sound
Equipments, Lid.,, of Smethwick, Birmingham, has been
installed in the Roman Catholic cathedral in Calabar, Southern
Nigeria.

W. F. Randail. B.Sc.Eng.), M.LE.E.. director of the
Telegraph Construction and Maintenance Company, is on a
two months’ visit to the company’s branches and representa-
tives in the Far East and Australasia.

New premises have been opened by the G.E.C. at Magnet
House, Mincing Lane, Blackburn. The depot is cquipped
for the supplv and servicing of the company's radio and
television equipment.

British Insulated Callender’s Construction Company, manu-
facturers of radio masts and the like, recently moved to 30,
Leicester Square, London, W.C.2 (Tel.: Trafalgar 7777). The
central administrative offices of the parent company, British
Insulated Callender’s Cables, remain at 21, Bloomsbury Street,
London, W.C.1 (Tel.: Museum 1600).

Goldring Manufacturing Company (Gt. Britain), Ltd., is the
name of the company recently formed to conduct the business
of Erwin Scharf, manufacturer of the Goldring pickup, and
associated concerns ‘The company will operate from the
present address: 49-51a, de Beauvoir Road. Kingsland Road,
London, N.1 (Tel.: Clissold 3434).

Excel Sound Services, Ltd., tape-recorder and amplifier
manufacturers, of Shipley, Yorks, have moved to Celsonic
:‘(;331% Garficld Avenue, Bradford, 8, Yorks (Tel.: Bradford

MEETINGS

Institution of Electrical Engineers

Radio Section.—'* A Study of some of the Properties of
Matter affecting Valve Reliability ” by E. A. O'Donnell Roberts,
M.Sc., Ph.D., on March 10th.

* Colour Television™ by C. J. Hirsch on March 22nd.

Both the Radio Section meetings will be held at 5.30 at
Savoy Place. London, W.C.2.

Cambridge Radio Group.— Computing Machines” by T.
Kilburn, M.A., Ph.D., at 8.15 on March 9th at the Cavendish
Laboratory, Cambridge.

Mersey and North Wales Centre.—Faraday Lecture * Electro-
Heat and Prosperity ” by O. W, Humphreys, B.Sc., at 6.45 on
March 25th at the Philharmonic Hall, Liverpool.

North-Eastern Radio and Measurements Group.—* A Study
of some of the Properties of Matter affecting Valve Reliability ™
by E. A. O'Donnell Roberts, M.Sc., Ph.D., at 6.15 on March
15th at King's College, Newcastle-upon-Tyne.

North-Western Centre.—Faraday Lecture * Electro-Heat and
Prosperity ” by O. W. Humphreys, B.Sc., at 7.30 on March
23rd at the Free Trade Hall, Manchester.

North-Western Radio Group.—* Distributed Amplifiers ” by
W. S. Percival, B.Sc., at 6.30 on March 17th at the Engineers’
Club, Albart Square, Manchester.

North Lancashire  Sub-Centre.-—* Some Aspects of the
Design of V.H.F. Mobile Radio Systems” by E. P. Fairbairn,
B.Sc., at 7.15 on March 10th at the N.W. Electricity Board,
North Road, Lancaster.

South-East Scotland Sub-Centre.—" Some Aspects of the
Design of V.H.F. Mobile Radio Systems” by E. P. Fairbairn,
B.Sc., at 7.0 on March 16th at the Heriot-Watt College,
Edinburgh.
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South Midland Radio Group.—** Some Aspects of the Design
of V.H.F. Mobile Radio Systems” by E. P. Fairbairn, B.Sc.,
at 6.0 on March 22nd at the James Watt Memorial Institute,
Great Charles Street, Birmingham.

Southern Centre.—* Technigal Arrangements for the Sound
and T'elevision Broadcasts of the Coronation Ceremonies™ at
6.30 on March 3rd at the S.E.E.B. Headquarters, Hove, bv
W. S. Proctor, M. J. L. Pulling, M.A,, and F. Williams, B.Sc.

* Demonstrations of Synthetic Speech” by W. Lawrence,
M.A, and R. A. Eades, B.Sc., at 6,30 on March Sth at the
South Dorset Technical College, Weymouth.

Western Centre.—** T'elemetcring for System Operation™ by
R. H. Dunn, B.Sc., and C. H. Chambers at 6.0 on March 8th
at the Electricity Offices, Colston Avenue, Bristol,

South-Western  Sub-Centre.—" Colour Television: Some
Subjective and Objective Aspicts of Colour Rendering” by
G. T. Winch at 3.0 on March 10th at the Rougement Hotel,
Exeter.

Oxford District.-—* Modern Trends in Television” by G. G.
Gouriet, B.Sc., at 7.0 on March 17th at the Southern Elec-
tricity Board, 37, George Street, Oxford.

London Students’ Section~—Visit to G.P.O. Research Station,
Dollis Hill, N.W.2, at 2.15 on March 3rd.

* Metallic Resistance at High Frequency” by A. D. Stevens
at 7.0 on March 3rd at the Public Library, Chelmsford.

“Servo Mechanisms ™ by Capt. R. A, Middleton, R.EME,,
at 7.0 on March 30th at the Drill Hall, 185, London Road,
Chelmsford.

British Institution of Radio Engineers

London Section.-— Radio Astronomy” by R. Hanbury
Brown (Jodrell Bank Experimental Station) at 6.30 on March
31st at the London School of Hygiene and Tropical Medicine,
Keppel Street, London, W.C.1.

Scortish Section—* T'he Accustic Design and Measurement
of Buildings™ by H. C. Watson (Newall’s Insulation Co.) at
7.0 on March 1ith at the Institution of Engineers and Ship-
builders, 39 Elmbank Crescent, Glasgow, C.2, and at 7.0 on
March 12th in the Department of Natural Philosophy, The
University, Edinburgh.

North-Western Section—* Colour Television™ by G. B.
Townsend (G.E.C. Research Laboratories) at 7.0 on March 11th
at the College of Technology, Manchester.

West Midlands Section.—"* Industrial Applications of Elec-
tronic Instruments” by A. G. Wray, M.A., (Marconi Instru-
ments) at 7.15 on March 23rd at the Wolverhampton and
Staffordshire Technical College, Wulfruna Street, Wolver-
hampton.

British Sound Recording Association

London.—" High Quaiity Microphones: The Assessment of
Performance” by D. E. L. Shorter, B.Sc., at 7.0 on March
19th at the Royal Society of Arts, John Adam Street, London,
w.C.2

:’H;:r;chcsrcr Centre.—* Disc Recording with special reference
to Long Playing” by A, R. Sugden at 7.30 on March 15th at
the Engineers’ Club, Albert Square, Manchester.

Television Society

London.—* Trick Effects in "Television Production™ by D. R.
Campbell (B.B.C.) on March 12th

“ An Industrial Television Channel” by R. ]. Boddy and
C. D. Cardner (E.M.I.) on March 25th.

Both the London meetings of the Television Society will
be held at 7.0 at the Cinematograph Exhibitors' Association,
164, Shaftesbury Avenue, London, W.C.2.

Leicester Centre.—" Transistors and Other Crystal Valves ”
by D. D. Jones (G.E.C. Research Labs.) at 7.0 on March 29th
in Room 45, The College of Art and Technology, The
Newarkes, Leicester.

Institution of Electronics

North-Western Branch.—** Semi-conductors”* by R. Cooper.
Ph.D., M.Sc.. (Liverpool University), at 7.0 on March 6th
in the Revnolds Hall, College of Technology, Manchester.

Radio Socicty of Great Britain

“ ¢ Trustworthy’ Valves and Their Manufacture™ by G. P.
Thwaites, B.Sc.(Eng.), at 6.30 on March 26th at the L.LEE..
Savoy Place, London. W.C.2.

Engineers’ Guild

Merropolitan Branch.—* Television Broadcasting and the
Engineer ” by M. { L. Pulling, M.A,, (B.B.C.) at 6.0 on March
4th at Caxton Hall, Westminster, S,\W.1.

Institution of Production Engineers

Liverpool.—* Induction Hardening™ by R. H. Barfield,
D.Sc., at 7.30 on March 24th at the Adelphi Hotel, Lime
Street. Liverpool.
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LETTERS TO

THE EDITOR

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

Regenerative Single-Transistor Receiver

WE read with great interest the article on transistor
recewving circuits by B. R. Bettridge in your January issue,
having been experimenting in the same field with the
GETT for some time. We cannot add to his useful
information on 2-stage circuits for local station loud-
speaker reception, but some of your readers who may be
able to afford only one of these treasures to begin with,
and are interested in getting the greatest sensitivity with
a single stage, may find Mr. Bettridge's warning against
positive feedback in the base circuit unduly discouraging.
With the circuit shown in the accompanying diagram,
controllable bias and r.f. feedback are combined, and the
daqger qf destructive oscillation is avoided by the limiting
resistor in the emitter circuit.

In operation with a very poor “tree aerial ” the circuit
brings in continental stations at good signal strength, once
you get used to co-ordinating the three variable controls.
Moreover, with patient resolution of carriers, in which the
variable base resistance is critical, many American stations
can be received at stable listening volume. New York
and New Orleans are particularly easy; both are in what
seemns to be the most favourable frequency band, around
_870kc/s, though others between 600 and 1,200kc/s come
in well; talks and plays can be comfortably followed
between 2 and 3 am. The total consumption is only
18 mW.

Youngsters who have the patience to experiment with
transistors in this way may thus get a taste of the thrills
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which two of your carliest readers recall, sitting up at
night with one of the wonder sets of the period to get
the first whisper from across the Atlantic.
W. GREY WALTER, KARL WALTER.
Bristol, 9.

Symbols

THE syvmbol for the current source in the technical
literature 1s usually chosen to be an arrow as shown at (a)
in the accompanying diagram. 1 would suggest that the
symbol (b) should be adopted, this being more logical
as well as exactly analogous to the symbol for a voltage
source commonly used and shown at (c).

The ideal constant-current generator is assumed to have
no shunt admittance, just as the ideal constant-voliage
generator has no series impedance. In practical circuits
internal shunt admittance and internal series impedance
appear connected in their appropriate places. For example,
the equivalent circuit for a transistor shown at (b) can
casily be correlated with that at (¢). There is the additional
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advantage that the current source appears connected to the
rest of the circuit which is not the case with the arrow
symbol of (a).

In this connection, it is felt that the introduction of new
symbols for the triode transistor is rather superfluous,
bearing in mind that the symbol originally introduced by
W. Shockley and shown at (d) is quite adequate.

F. OAKES.

Ferguson Radio Corporation,

Enfield, Middx.

= C.R. Tube Safety?”

THE articie in your January issue considers the im-
portance of correctly choosing the time constants associated
with the cathode and grid of a television tube in order to
prevent the bias going positive immediately after the
receiver is switched on or off. I cannot however,
altogether agree with W. Tusting’s approach to this
matter. In modern television receivers in which the e.h.t.
potential for the tube is derived from an overwind on the
line transformer and no e.h.t. bleeder resistor is used, the
time constants in question are normally chosen so that
the tube passes beam current immediately after switch-off.
This ensures that the e.h.t. smoothing capacitor is dis-
charged via the tube whilst the time bases are collapsing.
If in a receiver which has a permanent magnet focussing
unit the grid potential of the tube decays more quickly
than thar of the cathode, the tube will be biased off im-
mediately the set is switched off. Then as both potentials
approach zero the cathode may still be emitting and a
bright focused spot will appear at the centre of the
screen. To obviate this possibility many receiver de-
signers prefer to arranee the grid and cathode circuit time
constants so that the tube bias decreases immediately after
the set is switched off.

However, if in meeting this requircment or because of
some other circuit condition there is a danger of the tube
grid becoming positive with respect to the cathode, the
positive bias may be limited by means of a series grid
resistor. The value of this resistor will depend upon the
grid-cathode characteristic of the tube in the positive grid
region and the extent to which the source of bias voltage
travels positively. In gencral a resistor of 22k will
serve to limit the positive grid excursion to +1 volt, a
value which is generally accepted by tube manufacturers
as being allowable for a short period immediately after
switch-off. The general circuit arrangement is shown in
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the accompanying diagram, the time constant C1R1 serv-

ing to hold the grid volitage up to ensure that the eh.t.

capacitor is discharged through the tube. The grid limiting

resistor is R2. D. A. WARD.
Mullard, Lid., London, W.C.2.

“ Weathering of Polythene™

I HAVE read with interest the short note in your
December issue (page 570) which is a preas of a Ministry
of Supply docummt “ Reports on Plastics in the Tropics :
2—Polythene.”

Neither your note nor the report itself brings out the
point that the addition of 0.1 per cent of carbon black
is intended only to provide idcntification of the cores and
is not intended to provide protection against ultra-violet
light. The approved practice, for this use, established over
a number of years, is to include 2 per cent of carbon black
of suitable grade and well dispersed in the polythene.
This material would be found to possess resistance against
the effect of ultra-violet light adequate for commercial
use and immeasurably superior to most natural or synthetic
cable materials. The addition of this quantity of carbon
black does, of course, impair the initial power factor of the
material at all frequencies, but it will be found that the
power factor is quite stable on exposure to tropical sun-
shine. Observation of power factor during the course of
testing is valuable as a sensitive mecthod of revealing
physical or chemical changes in the material.

Our tests indicate that the power factor of polythene
with 2 per cent carbon black is not higher than 30 x 10—4
at frequencies up to 3000 Mc/s. except in the band
3-15 Mc/s. where it rises to a maximum of about 65 x 10—4
at 5 Mc/s. The commonest application where polythene
is exposed to sunlight is when used as a cable sheath and
here the power-factor is rarely of direct interest.

It would perhaps be unwise to deduce firm estimates
of the life of this material from accelerated ageing tests, but
it may be mentioned that exposure tests in India for
periods which have so far attained four years have failed
to reveal any change whatsoever in its electrical or
physical properties.

One further characteristic of polythene is its resistance
to oxidation and this matter is not considered in great
detail in the Ministry of Supply report. The anti-
oxidant most generally used with polythene is not well
suited to continued operation at high temperatures on
account of its volatility. However, other suitable anti-
oxidants are available for use where the polythene is to
be used as a black cable sheath exposed to tropical sun.

In view of your conclusion in the penultimate paragraph
that polythene cables are unsuitable for desert conditions,
1 should be grateful if you would give this contrary
opinion adequate publicity.

Although the work reported in the M.o.S. document is
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extremely valuable and no doubt correct in its facts, it
was realized in many quarters that it was open to mis-
understanding, and representations have alrcady been
made to the Department concerned.
R. C. MILDNER.
The Telegraph Construction and Maintenance Co.,
London, S.E.10.

* Measuring Non-linearity ™

IN my article in the February Wireless World 1 find that
Appen lix 1 is full of mistakes which I overlooked because
the final equation (5) gives a correct numerical answer.
For my gross carelessness in this matter 1 hope readers
will accept my apology. The equations in Appendix 1
should read as tollows :—

(e, — v) Ry (@, — )Ry 4 (o )Ry .. (1)
e Ar, . .. .. .. R )
(3 — (4 v9)Ry'R 7 (1 - 2Ry R) .. 3
T, () + ) 2A + RR; - R :\R,) o9
z, — (@ + o)l - 3'A) . )]
R, R(A . 1) (A-2). 5 .. (6)

Tne above equation (6) also appcars in the main text as
equation (3). Fortunately, these mistakes do not effect the
body of the argument. There is also one¢ misprint in
Appendix 2—a redundant capital * I’ has been inserted
at the end of the last term in cquation (7).

Camberley, Surrey. 1>. C. PRESSEY

Short-wave Conditions
Predictions for March

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 March.

Broken-line curves give the highest frequencies that will
sustain a partial service throughout the same period.
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Frequency NShift Radio Telegraphy

Modifying Radio Equipment
for

Teleprinter  Operation

READERS have already been given a very adequate
introduction to this subject in an article by Thomas
Roddam,t and it will consequently be possible to
devote our present attention to considering in rather
more detail some of the problems and latest develop-
ments, particularly in connection with the receiving
end of the circuit.

The various techniques for f.s.k. (frequency shift
keying) reception scem to be surrounded by as much
controversy as the f.m.-am. question, and many
systems which seem theoretically sound are discredited
by at least a proportion of the practical results. The
whole question is complicated by the many factors
which enter into long-distance radio working, and it
is not possible with present experience to draw any
firm conclusions as to the best system. However, some
of the main advantages and shortcomings of the two
principal reception systems are fairly firmly established
and these will be discussed in the appropriate place.

Whatever system of resolving the teleprinter signal
is employed, it is now firmly established that while
for on-off c.w. operation, of either auto-morse or tele-
printer, triple space-diversity reception is desirable, in
the case of f.s k. triple diversity shows no improvement
over dual. It now appears that the most effective re-
ceiver is a dual diversity system where the channel
giving the poorer signal is completely suppressed. The
switching system should have a very rapid response
and should be operated by very small level differences
even during deep fades on both channels.

Teleprinter Characteristics

In discussing radio teleprinter systems, in radio pub-
lications gencrally little consideration is given to the
characteristics of the machine itself. The writer feels
that this is unfortunate, in that the whole design of
such systems is directed to the one end of producing a
signal which will enable the teleprinter to operate
without error. For this reason the electronics is inex-
tricably bound up with the peculiarities of the machine
itself, which must be understood before the problems
connected with the radio side can be appreciated. As
the teleprinter is a specialized machine it seems prob-
able that many readers, while knowledgeable in the
electronic field, may not be so well informed regard-
ing the teleprinter, and the writer asks the indulgence
of those skilled in the art during a brief digression on
the operation of the machine.

Operation of any key on the sending machine causes
it to produce a signal of varying polarity consisting of
marks and spaces lasting for 150 milliseconds. This
comprises a “start ” signal followed by a 100-msec.
period during which the polarity may be any combina-

* The Plessey Company.
1 ** Frequency Shift Keying '; Wireless World, November, 1948,
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tion of marks and spaces, the change-over from mark
to space (if any) taking place at 20-msec. intervals.
These five 20-msec. periods are the five units of the
*“five unit ” code, and each letter or symbol on the key-
board has a corresponding combination of marks and
spaces. The complete signal is terminated by a 30-
msec. “ stop ” signal of opposite polariiy to the “start”
signal. The purpose of the start and stop signals is to
control the mechanism of the receiving teleprinter.
The timing of the transmitted signals is controlled by
a closely speed-controlled motor. There are no pauses
between the signal elements and the transitions be-
tween mark and space are as nearly instantaneous as
the transit-time of the mechanisms and relays will
allow. The signal may, therefore, be regarded for all
practical purposes as a squarc wave.

Reception of a start signal causss the selecting
mechanism of the receiving teleprinter to be connscted
to a motor whose speed is regulated to within 0.5,
of that of the sending motor. The purpose of the
selecting mechanism is to investigate the position of
the receiving relay at intervals corresponding to the

F.S.K. transmitter drive unit, Model PYT, made by Plessey.
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middle of the five 20-msec. code elements to determine
whether the incoming signals are mark or space. As
each element is interrogated in turn the mechanism
in the machine is progressively set until finally the
type head is positioned and the letter is printed.

For reasons connected with the operation of the
machine which we need not go into here, the recziving
teleprinter needs 6 msec. of each code element to
carry out its interrogation, thus, in the case of charac-
ters involving changes between mark and space, the
change-over point cannot be advanced or retarded
more than 7 msec. without danger of wrong selection
and misprinting. Temporal displacement of the
change-over points is called telegraph distortion and is
expressed as the percentage of the 20-msec. element
length by which the change-over is early or late. The
maximum distortion the teleprinter will tolerate with-
out danger of misprinting is 35%.

Waveform Distortion

Bias distortion is another phenomenon which may
prove troublesome, and this arises when the receiving
relay is not driven symmetrically in both directions by
the incoming signal. Although bias distortion is not
particularly serious when the incoming signals are per-
fect steep-sided square waves, if the pulses are
rounded, sloped or otherwise distorted in transmission
(as they may well be in a long radio link) the effect of
bias distortion may be to alter the apparent time of
change-over with consequent telegraph distortion. In
“ single-current ” working such as on-off c.w. or single
tone m.c.w., where a d.c. bias of half the signal level
has to be introduced to polarize the receiving relay,
not only is half the signal wasted but, in the case of
varying signal strength, bias distortion arises if the
signal departs from twice the bias value (as it may do
with fading). Automatic bias control can mitigate this
effect but has practical difficulties. F.S.K., being a
truz “double-current” system in which signals are
sent equally for mark as for space, has considerable
advantages in this respect. It will further be seen
that as distortion of the shape of the signal is detri-
mental any system should have as its aim preservation
of the signal shape. F.S.K. being a c.w. double-
current system, furthers this end by making more
efficient use of the transmitted signal than either c.w.
on-off or single or two-tone m.c.w. It is further
thought that certain effects of the f.m. nature of the
signal have advantages in the presence of certain types
of fading.

Having reviewed the method of reception of the
radio signal and some of the problems connected with
the teleprinter, we can now pass on to consider the

Fig. 1.

o —

resolution of the teleprinter signal from the radio sig-
nal. Only the two main methods will be considered
here, these being the linear and non-linear discrimina-
tor systems, usually referred to as the “discriminator ”
and “two-filter ” methods.

In considering this phasc of the operation we must
bear in mind that we arc conveying intelligence by
varying a signal, whose frequency may be as high
as 30 Mc/s, by 850c¢/s or less. Consequently, fre-
quency stability is of more than secondary importance
whatever system of reception is used.

In the discriminator system, Fig. 1, the r.f. signal
is converted to a fairly low i.f. and passed through a
limiter to a linear discriminator of the conventional
f.m. type. The frequency-shifted signal will thus
produce at the discriminator output a d.c. signal of
positive or negative sign (polarized) which can be
passed through a low-pass filter and further amplifiers,
shaping circuits, etc., to the teleprinter. At first sight, it
would appear that provided the discriminator be made
with a sufficiently long linear characteristic, this sys-
tem should be very tolerant of frequency drift, but
in practice any drift causes a standing d.c. component
to appear at the discriminator output resulting in
bias distortion. Various methods of eliminating this
bias have been evolved but they all involve other diffi-
culties. The discriminator system is, however, much
more tolerant of varying values of shift than the two-
filter system and this is an advantage in some types of
service as shift values are not yet by any means
standardized.

The two-filter system, Fig. 2, involves the use of a
heterodyne oscillator at i.f. to produce an audio note
of 2,000 to 3,000c/s whose frequency depends
obviously on whether the transmitter is sending mark
or space.

This audio signal is passed through a bandpass filter
and limiters to two further filters tuned to the mark
and space frequencies respectively. The outputs of
these filters are rectified, filtered and dealt with as
before to produce the polarized d.c. signal for the
teleprinter. With the two-filter system in the case
of small drifts the bias distortion per cycle of drift
is very much lower than with the discriminator system.
As long as the mark and space frequencies stay within
the pass-bands of their respective filters there will be
virtually no bias distortion. However, as these filters
should for other considerations be made as narrow
as possible it could be that the discriminator method
would produce some signal from a carrier which had
drifted too far to work with the two-filter system,
but for many commercial applications, where accuracy
is all-important, this might be a doubtful advantage.

Simplified diagram of a f.s.k. dual-diversity discriminator receiving system.
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It appears, therefore, that while the discriminator sys-
tem may produce polarized signals under worse con-
ditions than the other, the bias distortion in such cir-
cumstances would probably be excessive and at lower
values of drift there is reason to belicve that the two-
filter system would produce lower distortion.

Work has been done in connection with both sys-
tems on the application of a.f.c. (automatic frequency
control) and automatic bias adjustment at various
points in the system but in the present congested
condition of the short-wave bands, there is always
a grave danger of the a.f.c. locking on to a strong
interfering signal and causing a complete breakdown
of communication.

It will be appreciated that in f.s.k. systems, the effects
of level changes at the receiving aerial are less im-
portant than with some other systems since the con-
tinuous carrier simplifies a.g.c. problems and the
ability to use a.f. or if. limiters further helps to
reduce the effects of fading.

Holding Signal

A further feature which has to be introduced into
the telegraph converter arises from the arrangement
whereby the sending teleprinter, when not sending
traffic, transmits a continuous mark signal. This
prevents the receiving machine from being operated
by noise and also after a continuous mark has bcen
received for a given time the motor of the receiving
machine is stopped until a further start signal is
received. Because an interruption of the carrier would
result in the mark signal not being received, with a
consequent chance of the receiving machine being
started by noise, it is usual to incorporate in a radio
teleprinter system a “mark-hold” device which auto-
matically produces a mark signal locally at a fixed time
after the last space pulse, in the absence of any further
signal.

It is not proposed to deal in detail with transmit-
ting systems as these were covered at some length in
the article by Roddam already referred to. Two
points arc worth noting, however; first, that compared
with the c.w. on-off system f.s.k. is much less likely
to distort the signal elements in the transmitter. In
the casc of c.w. on-off (which is for all practical pur-
poses a 100% square wave amplitude modulation) the
keying, being usually carricd out in an early stage,
may be subject to considerable distortion by the suc-
ceeding non-lincar amplifiers. As there is a constant
level of carrier in f.s.k., this trouble is avoided. The
seccond point to be noted is that it is most important
that the transition between mark and space be as
smooth as possible; an abrupt and discontinuous
change between mark and space will give rise to
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Schematic diagram of a two-filter dual-diversity f.s.k. system.

spurious radiations and other undesirable effects.

Now to consider the question of frequency stability
in relation to practical conditions. First, the com-
paratively small clear space allocated to each radio
telegraph circuit makes it essential, no matter what
system of telegraph conversion is used, to
have the highest selectivity in the receiver com-
patible with conveying the intelligence. (In the
case of an 850-c/s shift the bandwidth cannor
safely be much less than 1,500c¢/s). The skirts of
the i.f. response curve should be as steep as possible.
With such selectivities the stability of both transmit-
ter and receiver must be high and crystal control of
the transmitter and of the receiver change-frequency
oscillator is really essential if the system is not to
fail by simple inability to convey any signal at all.

Stability of shift must next be considered. If the
mark and space frequencies drift in opposite direction
by the same amount no bias distortion will be intro-
duced but if both drift in the same direction, or if
only one drifts (both of which cffects are more likely
in practice) bias distortion will be intrcduced, par-
ticularly in the discriminator system and in the two-
filter case excessive drift of any type may overstep
the pass-band of the filters.

It will be seen that a fairly high degree of frequency
stability at all points in the system is essential, but
if the station is to be continuously attended by a
skilled operator who can devote most of his attention
to a single radio channel it is possible (having made
sure that neither shift, carrier nor receiver c.f.o. fre-
quency are subject to violent and random changes)
to provide monitoring devices and fine controls so
that the operator may at all times keep the circuit
at peak efficiency. A drawback of this system is that
before a new circuit can be brought into service, some
time must be wasted in lining up before traffic can
be accepted as such a system cannot be adjusted in
the absence of a signal from the corresponding
transmitter.

Unattended Operation

For certain types of service (such as aeronautical)
the teleprinters may be located remotely from the
radio station and many circuits may be in use at
once under the control of operators whose accomplish-
ments do not in any case lie in the direction of
skilled adjustment of radio equipment. Similarly, it
may be necessary to make many changes of frequency
during a 24-hour period under circumstances which
allow no time to be wasted in preliminary lining up.
This problem has been the subject of some years’
investigation by the writer’s company in collaboration
with International Aeradio and it is now believed
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that field test data has been collected on a scale
sufficient to show that given stabilities of mean trans-
mitted carrier, shift and receiver change-frequency
oscillator and b.f.o. of the order of 1 part in 10" (which
is quite practicable) a system can be built which is
capable of virtually unattended operation and in
which new channels may be brought into use without
preliminary lining up. A typical receiving equipment
might have four dual-diversity channcls and any one
of four radio circuits can be selected remotely, but
it is only necessary in this account to describe one
channel.

A pair of receivers operating from spaced aerials
has its c.f.o. signal provided by a separate unit using
a temperature-controlled crystal oscillator in an oven
stabilized by a temperature-sensitive resistance
bridge.

B.F.O. signals to each receiver are supplied from
another temperature-controlled unit which has
alternative crystal-controlled and variable oscillators.
The stability of all the above crystal oscillators is
of the order of 1 part in 10° Alarm circuits on
all the ovens give warning should the temperature
control fail.

A.F. signals from both receivers arc passed to a
converter unit via an input band-pass filter whence
they pass through logarithmic amplifiers and limiters
to the mark and space filters. The outputs from
these filters are rectified and combined to produce
a low-level polarized d.c. signal.

The converter unit also accomplishes the diversity
switching. The signals from the reccivers are made
to operate an clectronic switching device which
selects the stronger of the two signals and suppresses
the other. The characteristics of the switch are such
that with the signals on both aerials subjected to
1 20-db fade the stronger signal is still selected as

-

long as there is a difference of 3db. The output
level of the converter is arranged to vary not more
than 1db for a 60-db change in input.

The converter output is fed to a keyer amplifier
unit where the signal is re-shaped and amplified to
a level sufficient to work three teleprinters. The
ability of the keyer amplifier to re-shape the signals
to some extent is an important factor in operation
under adverse conditions.

Various built-in test and measuring devices enable
the apparatus to be set up in the absence of a signal.
‘I'he variable b.f.o. facilities enable some degree of
compensation to be carried out under local-control
conditions when working against an unstable trans-
mitter, but full realization of the benefits of the pre-
cise frequency control system necessitates the use of
a very stable transmitting system and the drive
cquipment illustrated was designed to provide such
a facility although there are many transmitters already
in service of adequate performance.

The drive equipment uses h.f. oscillators and keyer
amplifiers identical with those already described, to-
gether with shifter units giving crystal control of
mean carrier and shift frequencies. These shifter
units enable a number of preset channel frequencies
to be selected by remote control and on each channel
the shift is automatically adjusted to allow for the
multiplication in use in the transmitter. A drive
guard unit ensures that power cannot be applied to
a transmitter unless drive is available. Warning
devices operate should any of the ovens fail.

Using the two cquipments described it is possible
to set up a communications system on a number
of frequencies between two points and to switch from
one channel to another as propagation conditions
dictate without any lining up or other attention and
without interruption of the service.

MOBILE

RADLO

Compact Sets Intended for Unskilled Operation

A RANGE of compact radio-telephone sets for use in
motor cars, taxi cabs and various kinds of commercial
vehicles and at the communicating fixed stations is now
made by Hudson Electronic Devices, Ltd., Appach Road,
London, S.W.2.

The sets are intended for unskilled operation and ease
of servicing. and work on fixed frequencies controlled by
close-tolerance quartz crystals in the band 60 to 185 Mc/s.
While the same basic-circuit is used throughout, slight

Hudson v.h.f. mobile radio-telephone installation.
power supply.
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The unit on the left is the

differences are found in the sets for the hich and the low
part of the band; for design purposes it is divided into
two parts, low covering 60 to 100 Mc/s and high 101 to
185 Mc/s. In general the high-band sets have one or
two valves more than the low,

Transmitters follow well-tried practice, using a crystal-
controlled oscillator and frequency multipliers 1o give the
working frequency and an r.f. power amplifier which is
normally anode modulated. The r.f. output is about 5
watts for mobile and 6 watts for fixed
sets.

Receivers are a little different to the
usual in that they employ a double
superheterodyne circuit with one oscil-
lator only. This s crystal stabilized
and different harmonics are selected for
the two frequency changers.

Installation costs of such equipment
must inevitably vary according to cir-
cumstances, but a typical mobile equip-
ment complete works out at about £85
and a fixed station at £120, plus cost
of aerial.

Alternative models are available for
f.m. or a.m. and for rotary generator
or vibrator operation.
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Focusing
Cathode Rays

THIS is really a continuation of last month's issue
(* Electron Optics ) on the principles of electric de-
flection and focusing. So first will come a summary
of the findings; then examples of how they are applied
in cathodé-ray tubes; and lastly something about
magnetic focusing.

Here, then, is the summary. Cathode rays are
streams of electrons in a vacuum. Each electron con-
forms very closely to Newton’s laws of motion; that
is to say, so long as it is not acted upon by any force
it stays where it is or moves at constant speed in a
straight line, and when a force acts on it in any direc-
tion it accelerates in that direction at a rate propor-
tional to the force. An electron is so light that the
force of gravity on it is negligible, but it responds
smartly to electric and magnetic fields. An electric
field is usually measured in volts per metre (or cm),
and an electron placed in such a field accelerates
positive-wards along the imaginary lines of electric
force. These lines are at right angles to the equi-
potential lines, i.e., lines joining all points at the same
potential. If the electric field is curved, or the clec-
tron already has some velocity in a different direction,
its track does not coincide with any line of force, but
bends in towards it as the acceieration in that direction
increases; just as a ball thrown out of a top-floor
window does not immediately follow the lines of
gravitational force downwards but curves gradually
towards that direction. Consequently an electron’s
track can be bent more sharply by a given electric
field when the electron is travelling slowly than when
it is fast. Its speed depends on the field strength
multiplied by the distance through which it has acted,
and this product is the total potential difference; if it
is denoted by V volts the speed reached by the electron
from a standing start is 593V kilometres per second.
The track of an electron in a given electric field pat-
tern can be calculated from these principles, but the
practical problem, which is the reversc—to find the
shapes and voltages of electrodes needed to produce a
field pattern that will make the electrons in a cathode
ray follow a desired pattern of tracks—is more diffi-
cult, and is largely a matter of cut and try. A help
towards visualizing the relationship between electric
field patterns and electron tracks is the analogy in
which electrons are represented by little balls, electric
field by gravity, intensity of field by gradient of the
surface along which the balls roll, p.d. by difference
in height, and equipotential lines by contour lines.

The problem in any cathode-ray tube is to persuade
the electrons, which tend to fly off in all directions by
mutual repulsion, to converge to a particular point
somewhere on the fluorescent screen. If they were
sent towards this point slowly, their mutual repulsion
would again have time to work and they could not be
crowded together to produce a sufficiently small and
intense spot. But if they are shot towards it at many
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How Electron Lenses are
Arranged in C.R. Tubes

By " CATHODE RAY”

thousands of miles per sccond they are there before
they have time to realize that they hate one another’s
faces. So that is why a high voltage is applied
between cathode and anode—which is sometimes very
appropriately called the accelerator.

The converging, or focusing, can be done by either
electric or magnetic fields, or of course both. In most
oscilloscope tubes focusing is done by electric fields.
In most television tubes it is done magnetically, but
there is a tendency now to revert to electric focusing
in order to save the cost of the magnet.

Before we tackle a complete c.r. tube it may help
to clarify our mental pictures if we review the simple
process of making a broad stream of marbles converge
towards a point.  Suppose they are being delivered
uniformly along the front AB in Fig. 1 and that we
want them to arrive at C. To get them moving in
that direction it is of course necessary to make the
surface slope down towards it. The speed they
develop (friction neglected) is 8v H, where H is the
total height in feet they lose in the process; this
formula is analogous to 593.'V for electrons. To
obtain, in addition, convergence towards C the obvious
method is to channel the slope into a sort of valley.
The marbles respond best to this treatment near the

Fig. |. Contour map
of a valley slope
(Fig. 2) for making
marbles  roll  from
ABto C. The numbers
attached to the con-
tour lines are in
inches above C level.
The other dotted lines
are the tracks of the
marbles: note that
by the time they
have reached the last
(zero) contour their
momentum  prevents
them from rolling
down exactly at right
angles to the con-
tour lines.

Fig. 2. Model, of which Fig. | is the contour map. An
electric field having equipotential lines of the same pattern
as the contour lines of the model would make electrons
follow similar tracks.
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start, before they have got up cnough speed for their
momentum to have much cffect. Once their tracks
have been directed towards C, it doesn’t matter if the
rest of the ground is flat. One procedure would be
to make a model as in Fig. 2 and vary the shape of
the channel until the balls actually did all arrive at
C. Fig. 1 could then be derived from it, as a contour
map of the model, the numbers on the contour lines
being “ inches above C level.” Note that at first the
tracks are almost at right angles to the contour, but
nearer the foot the marble’s momentum (neglected in
the similar diagram last month) makes them swing out
slightly.

Alternatively, if one were better at maths than at
modelling, the contour lines required to obtain the
converging tracks could be calculated and plotted as
in Fig. 1, and these contour lines used to form an
experimental model as in Fig. 2, by which the calcu-
lation could be checked. If now an electrode system
were designed to produce equipotential lines shaped
exactly like the contour lines in Fig. 1, electrons
released along AB ought to converge on C, provided
that their speed was sufficient for their mutual repul-
sion to be negligible. Of course the potentials of the
equipotential lines must be proportional to minus the
heights of the contours.

Gravity models have actually been used in the
practical development of clectron lenses, but a more
usual device is the electrolytic tank, mentioned last
month.

Typical Focusing System

Let us now follow the evolution of a typical electric
focusing system or lens in a c.r. tube. To show what
happens in the small holes through which the beam
passes it is necessary to draw these parts larger than
life, and if the whole tube were drawn on the same
scale—well, the Editor would disapprove! So the
diagrams that follow, which are longitudinal sections,
are not accurately to scale.

The first requirement in the vacuum tube is a
heated cathode, for emitting the electrons; and next,
an anode for accelerating them in the desired direc-
tion. If the anode were simply a plate, the electrons
would all crash into it and there would be no beam
to light up the screen.  So a hole is made in the centre
of the anode, as in Fig. 3. Removing this bit of metal
does not much affect the potential of the space it
leaves, for that space is surrounded by metal at the
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Fig. 3. Equipotential lines (dotted) and electron tracks
in a tube having only a cathode and perforated anode.
The space enclosed by the dotted boundary on the right
is supposed to be all at the same potential as the anode.
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Fig. 4.
(" grid ") at a slightly negative potential provides a
more highly concentrated and controllable electron beam.

The addition of a cylindrical control electrode

anode potential.  So electrons starting off from the
cathode scarcely notice the differcnce. As we saw
last month, the equipotential lines are closer together
where the lines of force diverge from a relatively small
electrode, which mecans that the eclectrical slope is
stecpest near the start, and the eclectrons accelerate
very rapidly.

Electrons right on the axis go clean through the
hole, for although the anode attraction becomes in-
creasingly sideways as they approach it, the sideways
pulls are equal all round and cancel out. Even elec-
trons slightly off the axis are travelling so fast by the
time they are near the hole that only those very close
to the edge would be deflected sufficiently to hit the
anode. In Fig. 3 a contour line has been drawn very
close to the anode to show how the field tends to
follow the shape of the anode into the hole. The
tendency for the electron tracks to be attracted towards
the lines of force at right-angles to this line is small,
and does little more than cause the beam that goes
through the hole 1o spread out slightly. To prevent
it from being spread out more by positive surround-
ings beyond the anode, or being repelled back to the
anode by negative surroundings, the space beyond the
anode is kept at or near anode potential so that the
clectrons that get through continue on in straight
lines.

An obvious disadvantage of the system so far is
that most of the electrons go to waste by colliding
with the anode, leaving only a feeble beam to light
the screen. One step towards remedying this is to
start the clectrons off on the right lines by making
them run the gauntlet of a negatively charged
cvlinder, as in Fig. 4. If this is made too negative it
ncutralizes the strong but distant attraction of the
anode and prevents any electrons from getting out, so
it serves the double purpose of beam-forming and
controlling the amount of beam current, and by
analogy with a valve (rather than any physical resem-
blance) is usually called the grid. One of its effects is
to focus the beam at a point just beyond where the
beam emerges from the grid. In a well-designed tube
the diameter of the beam at this point (called the
cross-over) is smaller than the emitting surface of the
cathode, so in effect the electrons are coming from a
close approximation to the ideal point source, to the
benefit of subsequent focusing.

If the screen were just bevond the anode the spot
of light would be little bigger than the hole in the
anode. But to leave room for deflecting the beam
over a reasonable area the screen has to be a consider-
able distance beyond the anode, and even if the hole
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ANODE 3

+ +++
Fig. 5. Although the addition of another disk anode at a
higher potential does not improve the focusing it is a step
towards an effective electron lens—Fig. 6.

CATHODE ANODE
0

were extremely small the beam would spread too much
10 give fine definition, and, moreover (having come
through such a small hole) it would be very weak. So
the hole is made relatively large and the wide beam
going through it is made to converge. The arrange-
ment that does this is the clectrons lens proper.
There are innumerable varieties, but many of them
comprise three anodes; in some, these anodes are kept
at progressively higher potentials; in others, the first
and third are highly positive and the second is less S0, Or
even at or near cathode potential. Fig. 5 shows the
sort of thing that would happen if the first and third
anodes were disks with relatively large holes and the
middle anode were omitted. The field between the
anodes would be fairly uniform and would accelerate
the beam but have little or no focusing effect.

Now put in a middle anode of cylindrical shape, as
in Fig. 6. The metal wall of the cvlinder short-circuits
the electric field, for obviously it is all at the same
potential, and so the equipotential lines are crowded
together at the edges of the cylinder but are free to
spread out in the centre. Remembering that the elec-
trons tend to take the shortest cut from one equipo-
tential line to another (but at the speed they are now
doing they only tend to do so) we see that this pattern
will make them converge. If it is found that the point
to which they converge is, say, short of the screen,
then by raising the potential of the middle anode some
of the equipotential lines are transferred from the con-
verging region to the diverging region, and the point
of convergence is pushed farther away from the lens.
This adjustment alone does not ensure that all rays
converge on the same point to give a sharp focus;
that depends to some extent on the voltages applied to
the other anodes, but mainly on the shapes of all the
anodes.

Reversing Potential Gradient

A system basically like that just described is quite
usual in oscilloscope tubes. The requirements for
television are more exacting, and in a recent design
there are four anodes : the first at only about + 250 Vv,
1o attract the electrons gently through the grid orifice;
the second and fourth forming a long cylinder with
one section removed; and the third, between them,
at about zero volts. The second and fourth are at
about +10,000 V. One important thing to note about
this and many other electric lenses is that the poten-
tial gradient reverses (in this example between the
second and third anodes). After having fallen rapidly
down a steep slope, the electrons have to go uphill
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for a short distance, like a switchback. If they strike
this upward slope head-on, at right angles to the equi-
potential lines, all that happens is that they are
decelerated. The final velocity corresponds to the net
difference of potential between start and finish. But if
they strike the upward slope at an angle, that angle
is increased by the slope (instead of being diminished,
as it would be if the slope were downward). One
can easily check this by rolling balls up a slope. Of
course, if the slope rises to a greater height than the
original starting point, it fails to clear the summit
and rolls back; but in the electron lens with the zero-
potential third anode this condition is avoided by
placing it so that it is largely screened by the 10 kV
anodes.

I 'hope that by the time of the next Radio Show
someone will have made a gravitational model for the
educational stand. A better method than messing
around with plaster of Paris is to mount a sheet of
rubber in a horizontal frame and clamp portions of it
(corresponding to sections of electrodes) at heights
representing the potentials of those electrodes. It
could be a simple matter for the heights to be vari-
able, showing the effects of focusing adjustments and
also of deflecting potentials, about which I have said
nothing, because their principle ought by now to be
obvious.

Of course, it must be realized that although such a
model is three-dimensional it represents the electric
field pattern in only two dimensions—a cross-section
of the electron lens, as in Figs. 1-6 here. The lens is
(or should be) symmetrical around its axis, so that the
same diagrams or models hold good for all longitudinal
sections. Equipotentials are always surfaces; it is only
in section that they appear as lines.

The reason why this three-dimensional situation
can be discussed on two-dimensional paper is that the
direction in which electrons are accelerated by an elec-
tric field is the same as the direction of the field (lines
of force). And the reason why the cffects of magnetic
fields are so much more difficult to visualize is that
the direction of acceleration is at right angles both to
the direction of the electron’s movement and the direc-
tion of the field, so cven when the problem is pre-
sented in its simplest form it still involves three dimen-
sions. And in a solemn session of the Institution of
Electrical Engineers I once heard one learned gentle-
man after another confess that visualizing anything in
three dimensions was quite a headache. (Viewers of
*“3D” films will doubtless heartily agree.) However,
it is a difficulty that is basic to electro-magnetism. In

CATHODE
0

ANODE 1 ANODE 3
+++

Fig. 6. An intermediate anode of cylindrical shape bends
the equibotential lines (which are actually sections of equi-
potential surfaces) as here, making the beam converge
to a point on the fluorescent screen.
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ordinary electrical engineering—dynamos, motors, €tc.
—the problem is often a little easier because the eclec-
trons are confined to conductors, which are usually
not free to move just anywhere. Electrons in a
vacuum are not so bound. Their gyrations under the
influence of combined electric and magnetic fields are
the mathematicians’ delight—but the non-mathema-
ticians’ despair.

However. Suppose we start with an electron gun
something like that shown in Fig. 4, but with a larger
hole, through which a slightly diverging beam of
electrons is shot at high speed towards the screen.
And suppose now that we wind a long coil around the
beam, as in Fig. 7, producing a magnetic field pointing
the same way as the electrons. What happens? To
those electrons right at the centre of the beam, along
its axis, nothing; for their path coincides exactly with
the axial magnetic line of force, so they do not cut
across the field, even slightly. So far as they are
concerned there might not be a field. But those that
are diverging do cut across the field, and so come
under the law that makes electric motors motor.
The appropriate memory-aider is the Left Hand Rule:
if the thumb and first two fingers are stuck out all at
right angles to one another, and the First finger is
pointed in the direction of the magnetic Flux, and the
seCond finger in the direction of the Current (which
is opposite to the direction of the electrons) across the
flux, the thuMb shows the direction in which the elec-
trons tend to Move because of the electromagnetic
force.

Cathode’s-eye View

Now in our c.r. tube the movement of the elec-
trons, in so far as it is straight down the tube, parallel
to its axis, is not across the flux at all, so merely
confuses the issue; the proper viewpoint for seeing the
movement across the flux without the axial movement
is from the cathode. So here, Fig. 8, is a cathode’s-
eye view of the electron beam. Electrons along the
axis remain at the centre all the time so do not appear
to be moving at all; all others appear to be radiating
outwards. Let us fix our attention on one particular
electron just leaving the cross-over and diverging to
the right. Since, for purposes of the left-hand rule,
that is equivalent to a current in the opposite direc-
tion, the second finger should point to the left. The
forefinger is pointing away, along the flux line, so
the thumb shows that the force acting on the electron
will make it accelerate downwards. If for simplicity
we assumed (what in a real tube is not likely to be
true) that the speed of divergence was constant, and
also (what is certainly not true) that the direction of

\'u
CATHODE |
T M:IGENLE;WC FOUSING
| /
GRID ANODE

Fig. 7. Section of electron gun, surrounded by a long
coll designed to produce a nearly uniform magnetic field
down the tube in the same direction as the electron beam.
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Fig. 8. Cathode’s-eye
view of the beam,
showing the effect of
the magnetic field on
an electron diverging
to the right.

DIRECTION OF
DIVERGENCE
OF ELECTRON

DIRECTION OF
ACCELERATION

Fig. 9. The divergent
paths of electrons, as
seen from the cathode,
are curled round into
circles by the magnetic
field. The time taken
to do a complete circle
is the same for ail
electrons, slow or fast.

acceleration continued to be downwards, then the
path of the electron would be a curve as shown
dotted. This is the same kind of curve as that traced
by a ball thrown horizontally, and for the same reason
—that the ball is given a constant speed horizontally,
combined with a steadily growing speed downwards.

In practice, during the first stage of the electron’s
flight, from cross-over to anode, it is not going at
uniform speed but is being accelerated by an electric
field; it is only from the anode onwards that its hori-
zontal motion is at constant speed. However, this
complication is largely offset by the fact that the
electromagnetic force causing the electron to acceler-
ate downward is proportional to the speed of the
electron as well as to the strength of the magnetic
field. The real complication is the second one—that
the downward acceleration doesn’t keep on being
downward. It is always at right angles to the elec-
tron, so directly the electron starts curving downward
as in Fig. 8 the magnetic acceleration veers round to
the leftwards. This makes the electron curve all the
quicker, which keeps the acceleration veering, and so
on. When the ordinary mind tries to follow the elec-
tron it is therefore likely to become very dizzy. Even
the chap who rather fancies his proficiency with the
calculus and tackles the thing mathematically may
quite possibly get himself into a mess.

But the situation is exactly similar to a very familiar
one—a weight being whirled round at the end of a
string, or, if you prefer, the earth revolving round
the sun. The weight, let us suppose, is given a
constant speed in a certain direction—say the original
direction of the electron in Fig. 8. But being
attached to the string it cannot go out in a straight line;
it goes round in a circle centred at the point where
the other end of the string is fixed. To keep it in
this orbit, the string has to exert a tensional force. This
force is obviously always at right angles to the direc-
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Fig. 10. In practice a short magnet is used, and the effect
on the electrons is more complicated.

Fig. 1. One effect of shortening the
magnet is to change the circles of
Fig. 9 into shapes more like this. The
final result can still be satisfactory,
and much more conveniently obtained.

tion the weight is going. And if the speed of the
weight is constant, so too is the force. Since these are
exactly the conditions that govern the movement of
the electron, it is reasonable to suppose (and it can be
confirmed mathematically) that the electron whirls
round in a circle.

Corkscrew Electron Tracks

All electrons have the same mass and charge, and
we are assuming that the magnetic field is the same
for all, so for a given speed they all experience the
same force. Actually, of course, the speeds with
which they cross the field are different; those only
just off the axis diverge much more slowly than those
on the outside of the beam. But if the equation for
centrifugal force is applied to weights that are all the
same, and force proportional to speed, it shows that
the time for one complete revolution is the same for
all, regardless of speed. The faster speeds are handi-
capped by having to take bigger circles. The same
applies to electrons. So after a certain time all elec-
trons that started off from the centre together,
whether fast or slow, have done one revolution and
arrive back on the axis again simultaneously. In the
meantime, of course, they have been travelling down
the tube, so the electron tracks are actually like a cork-
screw—or a helix, to be more scientific. Fig. 9 shows
one curl each of a few electron tracks as seen from the
cathode. The small circles are made by slowly
diverging electrons; the larger circles by the faster
ones.

Increasing the strength of the magnetic field in-
creases the centre-wards force on all the electrons, so
tightens their curls and reduces the time they take
to execute each complete turn. To get a well-focused
spot it is obvious that the strength of the magnet
must be adjusted so that one of the times when all the
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electrons meet again is the moment they reach the
fluorescent screen—which is a grand place for a
reunion; they all get beautifully lit up.

Obvious it may be, but quite unpractical. To keep
the electrons corkscrewing all the way to the screen it
would be necessary to maintain the uniform magnetic
field all the way there—a point that seems to have
been overlooked in some of the drawings I have seen,
purporting to explain magnetic focusing. Even to
provide a magnet as long as the one in Fig. 7, extend-
ing as far as where the tube begins to open out, is too
expensive and inconvenient, let alone one enveloping
the entire tube, screen and all! So in practice a
very short magnet is used, producing a curved field
pattern something like Fig. 10. If you have been
thinking that the theory of magnetic focusing has
already been complicated enough, even with our beau-
tifully uniform but quite unpractical field, you (and I)
may well quail at the prospect of having to trace pre-
cisely what happens to diverging electrons in a field
that varies rapidly both in strength and direction.
But the operative word is “ precisely.” We can make
a gucss at roughly what happens.

At first, before an electron gets into the magnetic
field, it is diverging quite happily in a straight line.
But before it has had time to go too far, at the com-
paratively slow speed of this first stage of the journey,
it finds itself going through the magnet ring, with a
strong magnetic pull making it wheel round sharply.
The magnet has been made of such a strength that
by the time the electron is beyond its influence it has
done an about-turn and is converging towards the
axis again, as in the view from the cathode in Fig.
11. It is now also shooting towards the screen at
really high speed, and, if everything has been done
right, hits it just as it (and all its mates that left the
cathode at the same moment) are on the axis again.
Of course this is assuming the beam is not being
deflected. If it is, then they meet elsewhere, but as
all are equally deflected they do meet.

But don’t ask me to produce a mechanical analogy
to demonstrate all this! The proof of the thing is on
your TV screen.

Awards for Technical VAuthors

THE Radio Industry Council’s premiums for technical
writers for the year 1953 are now announced; as will be
recalled, these awards are made with the object of
encouraging the publication of clearly written expositions
of British achievements in radio and electronics.

Premiums of 25 guineas each are awarded to the authors
of the following articles: —

“Spectrum Equalization,” by G. G. Gouriet (Wireless
Engineer, May).

“Triode Transformation Groups,” by A. W. Keen
(Wireless Engineer, October).

“ A Cylindrical Magnetron Ionization Gauge,” by A. H.
Beck and A. D. Brisbane (Vacuum, April).

“The Scanning Electron Microscope and the Electron-
Optical Examination of Surfaces,” by D. McMullan
(Electronic Engineering, February).

“A Linear Sweep Cathode-Ray Polarograph,” by H. M.
Davis and Miss J. E. Seaborn (Electronic Engineering,
August).

“Selective Calling for Radio-Telephone Systems,” by
J. R. Pollard (Electronic Engineering, December).
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Improved Radio Altimeter

Serve Principle Giving Greater Freedom From Noise

By A. BLOCIL* K. E. BUECKST and A. . HEATONZ

THE radio altimeter has now become quite a well-
known instrument for giving the pilot of an aircraft
an indication of his clearance height above the terrain.
Like many distance-measuring devices it works
on the echo or radar principle, only instead of pulses
it makes use of frequency modulation to obtain the
actual measurement. A frequency-modulated con-
tinuous wave is transmitted downwards from the air-
craft and is reflected back from the ground. By the
time it reaches the aircraft again the transmitter fre-
quency has changed, so there is a difference between
the frequency of the received wave and that of the
transmitted wave. This frequency difference is, of
course, proportional to the time delay experienced by
the returning wave, and so to the height of the air-
craft above ground, and in the instrument it is
obtained simply by heterodyning the two waves and
taking the resultant difference frequency.

A new instrument has now been designed which
works on this familiar principle but has improved
sensitivity. It will give a reliable indication of height
up to 5,000ft with an accuracy of +37, +5ft and
over all types of ground—including dry desert which
reflects only 3%, of the incident power. At the same
time the new instrument avoids certain complications,
such as range-switching, which were necessary in
previous designs. It uses a continuous-wave trans-
mission, the frequency of which is varied linearly with
time between 1,605 and 1,655 Mc/s.

One method of obtaining the greater sensitivity has
been by the use of the superheterodyne principle.
This achieves the required large amplification of the
received signal without introducing difficulties
brought about by microphonic noise created in the
amplifier by the vibration of the aircraft. The wave
returned from the ground may have an amplitude of
only one millionth or less of the amplitude of the
wave transmitted and may thus require an amplifica-
tion of 107 times in order to operate a robust indicator.

Instead of the returned wave being heterodyned
with the transmitted wave, it is heterodyned with an
auxiliary wave, the frequency of which is always
110 Mc/s higher than the transmitted wave. This
auxiliary frequency is created by mixing part of the
output of the transmitting oscillator with the output
of a 110-Mc/s oscillator and filtering out the desired
component. If the returned wave had been hetero-
dyned with the transmitted wave directly the resultant
beat frequency would have been an audio frequency.
Here, however, it is 110 Mc/s plus or minus this audio
frequency, which is, of course, quite low compared
with 110 Mc/s, so that for brevity we can still speak

« Research Laboratories, General Electric Company.
t Royal Aircraft Establishment.
$ Salford Electrical Instruments.
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Fig. 1. Simplified biock schematic illustrating the principle
of the altimeter.

SPEED CONTROL
VOLTAGE

Fig. 2. The cavity resonator of the transmitting oscillator,
showing the small rotating cap :c.tor vane.

CAPACITOR VANE
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of an intermediate frequency of 110 Mc/s. This inter-
mediate frequency is amplified about a thousand times
and then mixed with the outpu: of the auxiliary
110-Mc/s oscillator. As a result, beats are produced of
the same audio frequency as if the returned wave had
been heterodyned directly with the transmitted wave.
These beats arc subsequently amplified and sent to
an indicating mechanism, which will be described
below. The exact frequency of the 110-Mc/s oscil-
lator is immaterial, as long as it stays within the pass
band of the i.f. amplifier.

Additional protection against noise is obtained by
an application of the principles of servo mechanisms
to keep the bandwidth of the amplifier smaller than
it would be normally. In order to get a sufficiently
accurate indication of heights below 900ft the con-
stants of the altimeter are chosen so that for this
height a beat frequency of just 10 ke/s is produced.
Under the same conditions at 5,000ft a beat frequency
of over 50kc/s would be produced, so that an ampli-
fier of this bandwidth would be required, which would
pass five times as much noisc as an amplifier with a
bandwidth of only 10ke/s. In order to avoid this the
following schemc has been adopted. The frequency
variation of the transmitting oscillator is produced
by a rotating capacitor vane driven by a small motor.
Once a height of 900ft has been rcached, any further
increase in height is arranged to cause a reduction of
the voltage supplied to the driving motor, slowing
down the motor until a beat frequency of 10ke/s is
restored. Obviously, the amount of slowing down of
the motor is just as much a mcasure of the height
reached as is the frequency attained with constant
motor speed. The additional advantage of this scheme
is that from a height of 900ft upwards the beat frec-
quency produced is always 10kc/s, and it is possible
to make the audio amplificr most scnsitive to this
particular frequency. Thus the weaker signals, i.c.,
signals reccived at heights greater than 900it, get
maximum amplification.

Circuit Arrangement

Fig. 1 shows the layout of the instrument and the
rclation of its various parts. The transmitting oscil-
lator consists of a triode operating in a cavity resona-
tor (Fig. 2). This resonator is modulated through the
range 1,605-1,655 Mc/s by a small rotating capacitor
vane driven by a special d.c. motor. (In this motor
the spced of rotation is an accurate measure of the
voltage applied to the terminals of the motor, a
property required in the operation of the servo
mechanism.) The larger part of the oscillator output
is fed to the transmitting aerial. A small part is fed
to the valve mixer, where it is mixed with the output
of an auxiliary 110-Mc/s oscillator. This mixer valve,
a triode, also operates in a cavity resonator which is
of similar dimensions to the transmitting oscillator
c.vity and is always kept in tune with the required
frequency (110 Mc/s above the transmitter frequency)
by a rotating capacitor vane mounted on the same
shaft as the vanc of the transmitting cavity. The out-
put of this filter cavity is used as the “local oscilla-
tion” and is mixed with the received signal in the
ring mixer.

The ring mixer is a so-called balanced mixer, i.e.,
a type in which two mixing elements (here silicon
crystals) are opecrated simultaneously in such a way
that the cffect of any amplitude modulation of the
local oscillator frequency is cancelled in their com-
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A = WAVELENGTH OF

TRANSMITTER CENTRE FREQUENCY INNER CONDUCTOR OF

RING TRANSMISSION LINE
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CRYSTAL

LOCAL
OSCILLATION

Fig. 3. Principle of the ring mixer. The local oscillation
is fed to the crystals in phase while the returned signal is
fed to them 180 out of phase. The i.f. outputs from the
crystals are then in opposite phase and as they are combined
by subtraction any unwanted amblitude modulation of the
local oscillation is cancelled out.

Fig. 4. The ring mixer consists of a coaxial transmission line,

I.5 wavelengths long, formed into a circie. This is an

opened-up view.

bined output as far as possible (Figs. 3and 4). The out-
put of the ring mixer consists of a 110-Mc/s inter-
mediate frequency with a superimposed audio beat
corresponding to the height of the aircraft. This is
passed through an i.f. amplifier, which has a bandwidth
of 1.5 Mc/s, and then on to a detector where the audio
beat frequency is obtained. After amplification tie
audio beat goes to a counting circuit which produces
an output voltage proportional to the rate of the beat.

It has already been mentioned that the altimeter has
two different modes of operation: one, below 900ft,
where the modulating motor is run at constant speed
and the frequency ot the beats is taken as a measure
of height; and another one, for hcights above 900ft,
where the beat frequency is kept constant at 10ke/s
and the motor speed is taken as a measure of height
The altimeter must therefore include some mechanism
which will automatically change from one mode of
operation to the other one without an external
switching operation.
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One end of the chassis showing the ccvity resonator of the
valve mixer and the capacitor-vane driving wheels.

The voltage from the counting circuit is compared
with a voltage derived from a potentiometer that is
mechanically coupled to the height indicator. Any
unbalance detected is used to control the motor which
sets the potentiometer and indicator in such a way as
to eliminate the unbalance. For heights below 900ft
the voltage derived from the counter is (because of the
constant speed of the modulating motor) proportional
to the height of the aircraft. The voltage derived from
the potentiometer is proportional to the height shown
by the indicator. Thus the position of the indicator
will always reflect the rate at which the beats are
produced and therefore show the correct height
(Fig. 5).

Second Mode of Operation

The potentiometer is constructed in such a way,
however, that once the indicator setting exceeds 900ft
it provides constant output, irrespective of height.
Evidently its output can then only be balanced if the
modulating motor is slowed down. For this purpose
there is mechanically coupled to the first potentio-
meter a second potentiometer which supplies the
voltage for the modulating motor. If the indicator
shows a height of less than 900ft this second potentio-
meter is in a “ flat> portion of its range and thus sup-
plies the required constant voltage for the modulating
motor. But if the indicator goes to a height of more
than 900ft the potentiometer is in an appropriately
graded part of its range and supplies to the motor a
voltage which decreases with the height shown by the
indicator. Hence, when the aircraft rises to a height
of more than 900ft the indicator motor—not being able
to establish a balance on any setting of the indicator
of less than 900ft—will run on, drive the first potentio-
meter on to its “ flat” portion and the second potentio-
meter on to its graded portion. It will thereby reduce
the speed of the modulating motor until there is again
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Fig. 5. Face of the
height indicator. The
full scale represents
1,000 ft, so the pointer
makes five revolutions
for 5,000 ft. Integral
thousands are clocked-
up in the wincow at the
bottom.

a balance between the output of the counter and the
voltage supplied by the first potentiometer (now con-
stant, corresponding to a beat frequency of 10kc/s).
With proper grading of the second potentiometer the
setting of the indicator at which balance is obtained
and the indicator motor stops corresponds again to
the height of the aircraft.

This second mode of operation continues for
heights up to 5.000ft. For heights exceeding this
figure the motor speed stays constant and an indica-
tion is given that the aircraft is above the limiting
height. This “hold off ” presentation continues above
5,000ft, even if the signal should fade into noise, as
sufficient gain is provided before the counting circuit
for this to be operated by noise. Such noise repre-
sents a signal above 10kc/s, since the audio amplifier
characteristic extends beyond 20kc/s. It will be
apparent that if an output corresponding to a fre-
quency greater than 10kc/s is produced by the
counter, the indicator will run up beyond 5,000ft in
an endeavour to find a balance point.

Automatic Change of Characteristics

An additional feature of the altimeter is a system
which indicates to the pilot that he is flying at a pre-
selected height and warns him if he drops below this
height.

An interesting point about the audio amplifier
which magnifies the beat frequency is that it has a
system for automatically changing its frequency
characteristic to suit the mode of operation of the
altimeter. Two input channels are provided. The first
is in operation when the signal strength is below a
certain level and its characteristic is of the peaked
form referred to already. As the signal strength in-
creases a bias is produced which closes this channel
and the signal is now transferred to the second chan-
nel, which has a flatter characteristic. This arrange-
ment has been chosen because when working at low
altitudes; i.e., at low beat frequencies, a peak in the
frequency response characteristic at 10 kc/s would
cause an undesirable deterioration in the signal/noise
ratio.

The aerials used are identical for receiver and trans-
mitter. They are arranged on the aircraft in such a
position that the direct transfer of energy from trans-
mitter to receiver is kept at a minimum. An instaila-
tion on either side of a tail plane is usually sufficient
for this purpose. The directivity of these aerials is
prescribed by operational requirements such as angles
of bank, dive, or climb during which the reflected
signal must be received.
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Attenuators for
Frequencies

High

By R. F. PRIVETT,* Mse.

Basis for a Design Using Standard Components

NIANY r.f. measurements, such as the measurement
of receiver gain, require that a known voltage be
produced at the input terminals of the unit under
test. The input voltage may be too low to permit it
to be measured directly, and it is then usual to generate
the signal at a level convenient for measurement, to
attenuate it to the required level and to transmit it
via a screened conductor to the unit under test  The
combination of oscillator, monitor, attenuator and
coaxial cable is called a standard signal generator.
This article is intended to give the reader an under-
standing of that part of a signal gencrator which is in
general the least understood —the output system.

““ Cathode Ray ! has given an introduction to the
subject in which he stresses the importance of
matching and illustrates ‘ladder’ attenuators and
attenuators which contain “ T-section ’’ pads of fixed
attenuation, which are selected by the operation of
two-pole, two-way, changeover switches. The latter
system is the one described in this article, and, as
designed, the attenuator can provide any attenuation
variable in increments of 1 db, up to a total of 80 db,
by the combination of pads of 1, 2, 5 and 10 db loss.

To appreciate the importance of each factor involved
in attenuator design it is necessary to consider the
following topics: (1) Precautions required in the
transmission of r.f. energy and in particular propaga-
tion along coaxial cables. (2) The r.f. behaviour of
resistors, and the variation of pad attenuation with
changes of resistance. (3) The effects of switch
capacitance and lead inductance.

In a signal generator one must also consider how
best to mecasure the attenuator input.

The R.F. Transmission Circuit

An output system is illustrated in Fig. 1. The open
circuit voltage E of the generator may be measured
and held constant and the voltage presented to the
unit under test is the voltage e developed across the
cable termination Z.. This diagram has bcen
simplified and shows the gencrator as a source of open-
circuit voltage E and internal impedance Z, the
attenuator as comprising one ‘ T-section” and the
termination as an impedance Z, separatc from the
unit under test (in practice rhis unit may provide a
part, or all of this terminating impedance).

We will now concern oursclves solely with the
requirements placed by the cable on Z; and Z,. The
physical form of the gencrator and the behaviour of
the attenuator will be discussed later. So let us

* General Electric Company (Research Laboratories).
* Wireless World,” March 1953, p. 131.
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connect the generator directly to the cable by putting
R,= R, 0and R,= .

The characteristic impedance Z, of a cable may
be defined as the input impedance presented by an
infinite length. A lossless cable has a Z, which is
purely resistive and can be calculated in terms of the
geometry of the conductors and the dielectric constant
of the insulation. Conductor resistance and dielectric
loss cause Z, 1o have a reactive component and cause
attenuation along the length of the cable, which,
however, can be minimized by the choice of an
optimum value for Z,. The standard polythene-
insulated cable is designed for this optimum and has
a Z, which may be taken as resistive, and is nominally
75 ohms with a manufacturing tolerance of a few
ohms. For our purpose the cable will be considered
lossless.

A length of cable can nevertheless affect the output
by introducing impedance transformations; for
cxample a cable of length one quarter of a wavelength

A R
(l 4) can behave as a transformer causing our
gencrator of impedance Z_ to appear at the other end
A
z"
The open circuit voltage E would be transformed as
7
E -
\ z
From the above it follows that the variations of the
output voltage e due to changes with frequency in the

of the cable as a generator of impedance Z’

the square root of the impedance, i.e. E’

2nl
electrical length of the cable (defined as : ) can be

reduced to zero by making Z, = Z,. The generator
is then matched to the cable and the value of the load
Z. is unimportant. By a similar process one may
stpow that the generator impedance Z_is unimportant
ifZ, = Z.

T, 777

| | [
| | Y
te—{— i T
| CABLE | |

| | Z, | e
] ! ]

[ | | l
1 " |

{ ) |

J [ |

GENERATOR ATTENUATOR TERMINATION
Fig. 1. Simplified circuit of the output system of a signal

generator.
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In practice the cable may not be uniform and the
source or generator may not be perfectly matched.
Then it is best to have the cable approximately
matched at both ends.

It is possible to design the generator impedance to
match the cable, and imperfections are more likely
to be present at the termination. Part or all of the
terminating impedance may be provided by the unit
under test, and the effects of mismatches introduced
by the unit must be minimized.

As an example of the use of a matched generator
in minimizing the effects, consider the problem of
providing a constant voltage at the input terminals of
an amplifier which has a small input capacitance C.
If these terminals are shunted by a resistor the cable
can be terminated correctly at low frequencies, but the
capacitance will introduce a moderate mismatch at
high frequencies. The voltage developed across the
terminals has been calculated, by methods outlined in
the Appendix, for the case of a matched generator, and
for that of a zero impedance or constant-voltage
generator. The results for the particular values of
C = 10pF, cable Z, == 750hms and length /=
1 metre are plotted on Fig. 2. The dotted curve,
calculated for a generator of 75 ohms output imped-
ance, shows a loss increasing with frequency to a value
of 0.86 db at 200 Mc/s, whereas the full curve, calcu-
lated for a zero impedance source, shows large fluctua-
tions with frequency ; even at 30 Mc/s the output has
risen by 0.5 db.

We may conclude that a generator of the correct
output impedance is essential, unless measurement is
restricted to frequencies at which the cable has a
length less than one-eighth of a wavelength, or to fre-
quencies at which the unit under test can be assumed
to match the impedance of the cable.

carbon high-stability type of resistor. As a useful
attenuator can be constructed using the familiar resin-
bonded carbon type of resistor both types will be
considered.

The resistance values required for atrenuator pads
of 75ohms characteristic impedance are given in
Table I. Each pad is symmetrical so that, in the
nomenclature of Fig. 1, R, = R,.

A pad in which all the resistances are the same has
attractions economically and, as will be shown later,
electrically. This pad gives an attenuation of 11.44 db.
The values are calculated from the formulz :—

R - Z{g—)

2!
R: = Zulgi3)

where N is the ratio of input current to output current,
which in the case of a 3 db pad is /2.

The resin-bonded carbon resistor can be obtained in
miniature form with ample dissipation for attenuator
inputs of a few volts r.m.s., and the required value of
resistor can be approximated to within 4+ 5 per cent
by selection from the preferred standard values of the
5-per cent tolerance range.

For example, half the resistors nominally 20 ohms
or 22 ohms should be within 5 per cent of the 21-ohm
value required by the 5db pad. With a temperature
coefficient averaging 0.05 per cent per degree C and a
shelf-life stability of - 2 per cent, selection to
<+ 3 per cent would be profitable.

The errors in attenuation between correct values of
source and load impedance due to pad resistances of
90 per cent of the correct values are given in Table 11.

The values in brackets are those obtained with a

R.F. Behaviour of )
Resistors and Resistance s |
Networks.—The low-fre- = 7.=0 i=¢ 1,=150 E=2¢,] |
quency accuracy of an "3 o~ /
attenuator using resistance -2
networks is limited by the . [ N\ee /
stability of the component 0-5db \
resistors. D.c. measure- i N e - 08640
ments of resistance and 09 Si3db — ===
successive adjustments may e 048
be employedtoapproximate 3, -
to the required value of
resistance withany accuracy 06
likely to be desired, until 5
the error remaining is of 04
the order of the errors
expected to arise with age, Ut
temperature, humidity, etc. Uts
Unfortunately the resis- 01 T
tors of the higher stability |
generally become extremely 0 50 100 150 200 FREQUENCY (Mc/s)
reactive at high frequencies, 0 % ” 5—2” 2 ELECTRICAL LENGTH
(Rantans )

and attenuator design has
shown signs of division
into two classes. The first
class is exemplified by the
precision instrument accu-
rate to a hundredth of one db which contains wire-
wound resistors, and the second by the instrument of
medium d.c. accuracy which is maintained at high {fre-
quencies. Research is in progress to improve the high-
frequency performance of the former class and the
accuracy of the latter. The attenuator described falls
into the latter class and employs the * cracked”
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Fig. 2. Effect of source impedance on output voltage from a |-metre coaxial cable feeding
a resistance equal to the characteristic impedance shunted by 10bF.

zero-impedance source and it can be seen that a correct
source impedance is important in reducing the effect
of errors. The change in attenuation due to a pro-
portionate change in all resistances is then low, and
this has a bearing on high-frequency response (as will
be shown).

‘“ High-stability ** resistors, stable to 4+ 1 per cent,
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5
Ll

Fig. 3. Equivalent circuitof a
carbon resistor.

Right : Fig. 4. Underside of attenuator using wafer switches. Foil instecd of wire is used for cross leads to reduce inductance.

TABLE 1
|
Attenua-
tion (db) 20 11.44 10 s 3 2 1
R, .. 16136 43.30 38.96 21.01 128 8.66 | 4.31
R. .. 115,15 4330 5271 1234 212 | 323 650
TABLE 11
Nominal | Increase in attenuation (db) due to
attenduation | —10 per cent resistance change
(db) [ ; i
R, only | R,and R.| R. only R, R,
| , and R
| 3 1 0.05 | 0.15 0.17 +0.02
11.44 | 0.26 0.51 + 0.54 0.02
(—08) | (r04) | (—0.28)
20 0.38 — 0.72 + 0.76 + 0.02

12541

10002

PARALLEL RESISTIVE COMPONENT
OF IMPECANCE Z;

"0

FREQUENCY (Mcys)

Fig. 5. Equivalent circuit of switch and wiring and
variation of losses with frequency.

WIRELESS WORLD, MarcH 1954

can be obtained with a nominal dissipation of (W.
They are slightly larger than the conventional resistors
described, but in spite of this, and the spiralling of
the resistive track which is necessary to control
the value of resistance, they have high-frequency
properties which are very similar. An equivalent
circuit which approximates to both types of resistor
in the resistance range of 10 to 1,000¢ is shown in
Fig. 3.

The shunt capacitance C is usually below 1 pF
and the series inductance will vary with lead length,
but should be under 0.02:H. It thus appears that the
behaviour of a resistor will vary with its resistance
value R and it is found that the impedance of a 1,000-Q
resistor will fall at high frequency and that of a
10-Q! resistor will rise. Resistors in the range 40 to
2000 can be expected to retain a resistance close to
their d.c. value.

Reference to Tables 1 and II will now show why
it is advisable to avoid low values of resistance,
especially when included in a pad of high attenuation,
e.g. the 15-Q resistor in the 20-db pad. The advantages
of using pads with equal resistors, having the same
behaviour of high frequencies, are now obvious.
This suggests that the bulk of the attenuation should
be provided by pads of 11.44 db attenuation and to
approximate to this value it was decided to standardize
on a 10-db pad.

Switches and Interconnections.—Two-pole two-
way switches are required to control the insertion of
the pads and many varicties of toggle and wafer
switches are available. The wafer type has the lowest
capacitances to earth and across the contacts, but its
use leads to a large attenuator compartment. Fig. 4
gives an underneath view of an attenuator using wafer
switches and containing 20, 10 and 5 db pads, giving a
total attenuation of 75 db variable in increments of
5 db. Such a design using pads of 10 db maximum
attenuation and giving increments of one db would
result in a very bulky unit, but it is possible that 20
db pads in which the 15- resistor is replaced by 3
resistors each of 45¢2, would be satisfactory when used
in conjunction with wafer switches. Space could be
saved by using toggle switches to control the insertion
of the pads of lower attenuation.

Some attention was given to the performance of the
attenuator at its zero attenuation setting, as heavy
losses due to the switches and connecting leads would
render the attenuator useless for incorporation in a
signal generator. Measurements were made of the
input impedance Z; of the wafer-switch type of
attenuator at its zero setting with a 75-Q load across
the output terminals. The results of these measure-
ments together with the equivalent circuit of a switch
and its connections are shown in Fig. 5.

The reduction of the inductance L of the connection
across the switches, which was achieved by replacing
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Fig. 6. Attenuator unit for frequencies up to 100 Mc s using standard toggle switches.

the original copper wires by strips of copper foil,
resulted in an input impedance which varied slowly
with frequency. These strips can be seen in Fig. 4
and the theoretical explanation of this behaviour
is that the series inductances and shunt capacitances
form a low-pass filter which by the reduction of in-
ductance has been brought to a characteristic im-
pedance, analogous to that of a cable, of approxi-
mately 751. The cut-off frequency of this filter
is of the order of 500 Mc/s so that at frequencies
up to 100 Mc/s the attenuator at zero setting

behaves very much as a length of 75-Q cable.

With the application of these principles attenuators
were constructed using *‘ Arrow,” ‘ Bulgin’® and
“N.S.E.” toggle switches, and the type produced
in small quantities is that illustrated in Fig. 6. The
resistors used were supplied by special arrangement
to be within + 1 per cent of the required values and
are high-stability components. Standard P.O. type
connectors were used while the box was fabricated
from sheet brass.

One of the units was sent to the National Physical

characteristic impedance Z,, and length /, to a termination
consisting of a resistance Z, shunted by a capacitance C.
If the generator impedance Z, = Z, the output voltage e
developed across the termination will be independent of /
and the circuit has the simple cquivalent tform shown

in Fig. Al.
1
Wi L, S ] .
¢ then have P 1 ¥ jaC Z 2 and taking the
modulus or ‘ amplitude of e’
N
€ Va+ 0t CPZ2

If the generator impedance Z, = 0 we have the equivalent
circuit of Fig. A2.
The equivalent output impedance is reactive and the

open-circuit voltage is transformed in the ratio /1 -+ 3211

~
o
VW
I3}
m
r
o

t=2¢

APPENDIX

A gencrator of impedance Z, is connected by a cable of

tanz;l. The term 2;1
length of the cable and the wavelength in the cable is

A= D
[y

where y = is called the clectrical!
where A, is the wavelength in air and « is the di-
(For polythene «

clectric constant of the insulation.

2

2.23 and A= “—;")
I'rom the above circuit L

[ D U I

ol T VU= y 2O 752
Wheny = 0 ( = " ) = 1, and for a cable of length
2 €y |

one metre this occurs at 0, 100, 200, 300 Mc's etc. Note
that e = ¢, at all frequencies if / = 0, and that e = ¢,
for all / if C = 0.

2 T
7

20

i
(o]
L

Fig. A2.

L, C5

L
R
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ATTENUATOR
IPiPyT
— ‘\N\,—\_.')
RZ
DIODE
).
.l 4 R, $ E
-
T METER
0SCILLATOR PICK-UP )
TUNED CIRCUIT cort

Fig. 7. Typical coupling circuit between oscillator and
attenuator.

Laboratory for calibration at high frequencies and the
results are summarized in Table 1II. The change in
attenuation relative to the value measured at 1 Mc's
is given for various combinations of pads at frequencies
of 25, 50, 75 and 100 Mc's. At the higher frequencics
the measurements were limited to a maximum
attenuation of 50 db. Also the attenuation introduced
by the presence of the attenuator at its zero setting was
measured.

Measurement of Attenuator Input.—Consider
the circuit coupling an oscillator to the input of the
attenuator and in particular the arrangement in Fig. 7.
Here a pick-up coil, which is lightly coupled to the
oscillator, and is damped by resistance R,, develops a
voltage across a diode voltmeter. It is normal practice

v rmy ' AR N4 hl
MULTIPLEX F.M
i 4 4 B4 . . i -

Two Programmes in

With frequency modulation very much in the air
as a result of the Television Advisory Committee’s
recent report on v.h.f. broadcasting, it is interesting
to hear from America about a system of f.m. multi-
plexing whereby a standard 200-kc/s channel can be
used for carrying two programmes simultancously.
It is the work of the late Maj. E. H. Armstrong, the
pioncer of f.m. transmission, and J. Bose of Columbia
University, and has been undergoing tests for several
years at Maj. Armstrong’s experimental f.m. station
in New Jersey. The auxiliary channel is provided by
a 27.5-kc/s sub-carrier, which frequency modulates
the main carrier and is itself frequency modulated by
the auxiliary programme.

Previous attempts have been made at f.m. multi-
plexing for broadcasting but have not been very suc-
cessful, mainly because of cross-modulation between
the main and auxiliary channels and the transfer of
noise¢ from one to the other. Armstrong and Bose
have published claims to have overcome this trouble
by arranging for the modulation processes of the
two channels to be performed in scparate parts of
the transmission system, so that they are protected
from cach other. The phase-shift method of modu-
lation is used, with frequency multipliers to increase
the small deviation obtained from it to the required
value. A crystal oscillator providing the drive is fol-
lowed by a phase-shift modulator into which is fed
the a.f. modulating signal of the main programme.

WIRELESS WORLD, MARCH 1954

TABLE Il

]
Nominal | Attenuation in db relative |

Pads in attenua- to 1-Mc/s value at frequen-
circuit | tion cies of :
(db) ‘ {
{25 Mc/s SO Mc's| 75 100
| Mc's | Mc/s
S 1
1<10.. .. 10 0 0.05 [0.025 |0.05
14+24+24+5 10 0 0.05 [0.10 |0.125
5x%10.. . 50 0 0.10 (0.25 |0.10
14+2424+5+
(4 x10) 50 | 0.05 | +0.075 | 0.3 0.2
All oo 80 0.15 | —0.125 _ —_
= ! | |
| *“ Zero level ™
insertion
loss .. 0 0.15 0.25 |0.45 | 0.65

|

to hold this voltage to a constant valuc at all frequen-
cies, either by an operator who corrects errors shown
on a meter by the adjustment of manual controls,
or by a feedback network.

Whether the servo system is automatic or is com-
pleted by human agency it results in a constant voltage
E being maintained across R,. At the attenuator input
the terminals yield an open-circuit voltage E and a
short-circuit current E/R, and by Thévenin’s theorem
must appear as a source of resistance R,. Thus to
suit the attenuator described R, would be made 75¢.
A low value of R, will minimize the adjustment
necessary to compensate for changes of load presented
by the attenuator, but too low a value will cause
excessive loading of the oscillator circuit.

BROADCASTING

a Standard Channel

The resulting modulated carrier then passes through
a chain of three frequency multipliers and interposed
band-pass filters to a power amplifier and the aerial,
where the final maximum deviation is about 50 kc/s.
Between the second and third multipliers is inserted
a second phase-shift modulator and here the 27.5-ke/s
sub-carricr with its auxiliary programme is super-
imposed on the main carrier. The deviation produced
by this sub-carrier is of the order of +20kc/s, while
its own deviation by the modulation is about *5 kc/s.

The phase-shift modulation system is also used
within the auxiliary channel for impressing the audio
input on the sub-carrier. To obtain the necessary
deviation, however, the frequency multipliers have to
increase the modulated sub-carrier to something like
11 Mc/s, so a frequency converter is used to bring
this down to the required 27.5 ke/s.

Demonstrations of the system have been given with
different programmes on the two channels, and in
spite of the fact that the modulation in the auxiliary
channel is limited to 7.5 kc/s, compared with the
main channel’s 15 kc/s, listeners at the receiving end
have reported “no audible difference in quality
between the two programmes.” QOther demonstra-
tions have been given with the two channels carrying
the same programme; with binaural audio inputs;
and with the receiving loudspcaker listening to the
silent auxiliary channel to show the absence of cross-
modulation from the main channel.
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Vibratory
Gyroscope

Electronic Indicating System

THE familiar tuning-fork, once used for controlling
the frequency of wireless transmitters, now figures as
the stabilizing element in a new kind of gyroscope
devised by the Sperry company. It performs the
same function as the spinning flywheel of an ordinary
gyroscope, but in rather a different way. Actually
it operates on much the same principle as the physio-
logical balancing mechanism of the common house-
fly, which has club-shaped vibrating rods situated just
behind the wings. The main advantage of this type
of instrument is, of course, that it has no rotating parts
or bearings to cause trouble. In addition, its sensi-
tivity to different rates of turn is claimed to cover a
very wide range—from as slow as the earth’s rotation
to as fast as 100 r.p.m.

In operation the two prongs of the tuning fork
(Fig. 1) can be regarded as segments of two ordinary
gyro flywheels pivoted at somewhere near the heel of
the fork. Since the prongs are vibrating towards and
away from each other, the imaginary flywheels would
be continually reversing their direction of rotation in
a similar manner, one going clockwise to the other’s
anti-clockwise. If the “flywheels ” were rotating con-
tinuously as in an ordinary gyroscope they would pro-
vide a steady reaction against any external force that
tried to turn the tuning fork about its vertical centre
line. Since, however, their motion is actually alter-
nating, the reaction to an applied turning force is also
alternating, and it appears as a vibratory twisting
motion in the shaft of
the fork. The greater
the rate of turn
applied to the fork
the greater the ampli-
tude of this torsional

vibration. As for the
direction of turn,
clockwise or anti-

clockwise, this is indi-
cated by the phase of
the torsional vibra-
tion. With clockwise
turning, an inward
swing of the vibrating
prongs causes the
torsion blade to
approach the left-
hand pick-up coil,
while with anti-clock-
wise turning an in-
ward swing sends it

Fig. 2. Cut-away model
showing the actual form of
the instrument. Under-
neath the prongs is the
tuned torsion shaft, and at
the base of this are the
torsion pick-up coils,
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Fig. 1.

Essentials of the experimental vibratory gyroscote.

towards the right-hand coil. In the actual instrument
the shaft of the fork is mechanically tuned so that
it resonates torsionally at the natural vibration
frequency.

As can be seen from the diagram, the prongs of the
fork are kept in vibration (actually at 1,850 ¢/s) by a
feedback arrangement comprising driving coils, pick-
up coils and an amplifier. The resultant torsional
vibration is detected by a blade on the shaft and two
more pick-up coils. The electrical signal from these
is amplified and applied to a phase detector, which
also has an input signal from the vibrating prongs to
provide a reference phase. Thus the phase detector
gives the phase of the torsional vibration relative to
the prong vibration and hence the direction of turn,
as already explained. Its output is in the form of a
d.c. signal which indicates by its polarity the direction
of turn and by its amplitude the rate of turn. These
indications are shown by appropriate pointer move-
ments on a centre-zero meter.

POWER TRANSISTOR

ACCORDING to a description in the December, 1953,
Electronics a 20-watt transistor, which exceeds the normal
power level by about 100 times, is being produced by the
Minneapolis-Honeywell Regulator Company. It is a
diffused-junction germanium transistor hermetically
sealed in glass and metal and having a screw mounting for
direct connection to a metal chassis, or other support,
which will act as a conduction cooling medium.

For the present they are being used 1n aircraft fuel
gauges only but some may become available for commer-
cial use later. No mention is made of their frequency
characteristics but a 20-watt transistor excites the imagina-
tion and conjures up visions of economical and compact
power amplifiers.

Tonosphere Review=1953
A Correction
THE two graphs on page 67 in last month’s issue were
unfortunately transposed. The lower graph is Fig. 1
(twelve-month running averages of sunspot numbers,

ctc.), while the upper is Fig. 2 (monthly mean sunspot
numbers, etc.).
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Mobile Flight

Self-contained U nit
for Training Canadian

“Sabre” Pilots

THE first of the ten flight simulators ordered by
the Canadian Department of Defence Produc-
tion was handed over at a ceremony in London
recently by the designers and makers, Redifon, Ltd.,
Broomhill Road, London, S.W.18.

This equipment is for the training of “Sabre’
jet fighter pilots, and can reproduce all the effects
of flight on instrument readings and the “feel” of
the controls, with appropriate sound effects, In
everything but the accelerations resulting from change
of course and speed the pilor feels that he is airborne,
and can be set problems in navigation, artificial emer-
gencies due to such causes as icing, engine defects,
etc.,, any of which might have serious consequences
for an inexperienced trainee if he were in actual flight.
The instructor can watch the pupil’s reactions and
correct errors in safety, and, last but not least, at low
cost. Taking cverything into account the simulator
costs about £3 per hour to run, whereas the overall
cost of flight training would be £50 per hour. Not
the least of the advantages
of flight simulators is the
saving of training time
which might otherwise be
lost through bad flying
weather. They can also be
used to re-examine quali-
fied pilots periodically, and
tests can be devised which
are far more searching

3

On the right are shown recorders
for plotting simulated flight path.
These also generate long-range
d.f. signals.

One of the computor-amplifer
racks is shown in the photograph
on the extreme right. Six of
these are mounted ‘ herring
bone’* fashion in the middle
section of the van.

WIRELESS WORLD, MARCH 1954

Simulator

Cut-away model showing layout of the mobile flight simulator.
A, air-conditioning plant ; B, power supply ; C, computor
racks ; D, instructor’s consoie ; E, cockpit.

than those which would normally ke given in the air.

As in the simulators previously described (Wireless
World, April 1951, p. 130) the details of flight charac-
teristics, engine performance, etc., are translated
into electrical quantties through the medium of
potentiometers, each with specially graded cards.
This information is :ntegrated by electro-mechanical
servos operating on the “velodyne” principle used
for wartime radar control, but with a.c. instead of
d.c. inputs. The “processed” information is then
sent to instrument dials, flight control motors, etc.,
any single factor, such as the force required to move
the elevators, being controlled by air speed, flight
altirude, weight of fuel remaining and any other rele-
vant data supplied by the setting of the various panel
instruments.

To have packed this complex mechanism into a
single articulated road vehicle, while leaving sufficient
space for access 1o the servo and amplifier racks, is
no small achievement.
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Manufacturers Produets

NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS

Tuner Unit

THE detector circuit in the “El-
pico” Model RF/716 superhetero-
dyne tuner unit makes use of a
double triode, the first half of which

*“ Elpico ** Model RF/716 tuner unit.

functions as a diode and the second
as a cathode follower. By this means
capacitive couplings and shunts have
been eliminated and the d.c. and a.c.
load conditions are the same. It is
claimed that the circuit will accept,
without adding distortion, the maxi-
mum modulation level used by the
B.B.C. Diodes for a.g.c. are com-
bined with the pentode i.f. valve.

Long, medium and short wave-
lengths are covered and the unit,
which is made by Lee Products, 63,
Great Eastern Street, London, E.C.2,
costs £14 14s.

Sapphire Needles

THE installation of automatic
grinding and polishing machines has
enabled the makers of *Windsor”
sapphire-tipped needles to produce a
range retailing at 2s 6d each. These
are all of 0.0025in tip radius for
78 r.p.m. records and are available
in standard diameter or ‘midget”
shanks, or in the “trailer” type for
use with older heavy magnetic
pickups.

The makers, Sapphire Bearings,
Ltd., 16, Catherine Place, London,
S.W.1, state that every needle is
inspected by shadowgraph for
sphericity and radius of point, and
surface polish.

Miniature Trimmers

COMPRESSION capacitors of the

*“ postage stamp ” variety for circuit
trimming are now obtainable from

the Britsh Distributing Company,

591, Green Lanes, London, N.8, in

capacitances ranging from 5/60 pF
(min and max) to 150/400 pF. They
.are assembled on ceramic bases de-
signed for use separately or in banks
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of any number and mixture of
capacitances. The dielectric is mica.
Individual units measure 3 x4 x 3in
and the test voltage is 300 d.c.

Germanium Crvstal Coil

AMONG the small r.f. coils made
by The Teletron Company, 266,
Nightingale Road, Edmonton, Lon-
don, N.9, is one designed especially
for a germanium crystal receiver.
Described as the Type HAX it has
three separate windings on a 0.45-in
moulded former with an adjustable
dust-iron core. The tuned winding
is Litz-wound and covers the
medium broadcast waveband with a
0.0003-mfd variable capacitor.

The other windings are for aerial
and crystal respectively, the couplings
being set for optimum performance
with an average aerial. The coil
costs 3s.

Potted Transformers

A HARD-SETTING resin com-
pound is used for casing a new range
of miniature audio transformers
introduced by John Bell and Croy-
den, 117, High Street, Oxford. With
this type of finish fixing screws can
be moulded into the block where
required and become an integral part
of the component. Rigid tags or pins
can replace loose connecting wires
and be inserted where required for
particular purposes. Non-standard
shapes and sizes are more easily pro-
vided by potting than by most other
types of finish.

Electrostatic * Tweeter

THE introduction of new
materials and methods has brought
about a revival of interest in the
electrostatic loudspeaker, particularly
in Germany. The two outstanding
advantages of this type are the
simplicity of application (it is con-
nected across the output transformer
primary with a simple filter to keep
out low frequencies), and the virtual
absence of directional properties
through 180 degrees in the horizontal
plane.

One example, the Korting, is now
available in this country through

Korting  electrostatic
high-frequency  loud-
speaker.
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E. D. Parchment, 69, Clapham Road,
London, S.W.9. It consists of a
curved perforated back-plate with a
stretched diaphram of plastic film,
coated on the outside with a metallic
film. The whole is housed in a
moulded plastic frame measuring
approximately 43in x 33in x §in.

The normal polarizing voltage is
250 (test 1,000V) and the capacitance
0.001pF. The frequency response,
according to the makers’ published
curve, is 7,000-15,000 c/s, *+5db.

Transistors

A RANGE of transistors is now
available from Mullard to equipment
designers who wish to carry out ex-
perimental work. These are two-
point contact types. the OCS0 and

New transistors from Mullard.

OC51, and three junction types, the
OCl10, OC11 and OCI12.

The point-contact types are readily
available at a price comparable with
that of mains subminiature valves.
Their point spacings have been made
different so that the two transistors
have markedly different characteris-
tics. The OCS51 has a better high
frequency characteristic than the
OCS50. The OC50, however, operates
more satisfactorily than the OC51 in
the “collector bottomed ” condition.

The junction transistors, OCIO,
OC11 and OCI12 are designed for
economy in power supplies and, in
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both amplifier and oscillator circuits,
they will operate from h.t. supplies as
low as 1.5 volts, with current con-
sumptions of a similarly low order.
Under suitable conditions they will
work with h.t. supplies of only a
fraction of a volt.

The OCI1 is a general-purpose
amplifier which, in an earthed
emitter circuit, gives a current am-
plification factor of 17. Under similar
conditions, the OC12 gives a current
amplification factor of 30, and is
intended primarily as an output
transistor, although it can also be
used in amplifier circuits. The OC10
is a low-noise version of the OCIl1
and is intended for use in the early
stages of high-gain amplifiers.

Mullard’s  address is Century
House, Shaftesbury Avenue, London,
Ww.C.2.

Nickel for Valves

TWO new grades of nickel in
wrought form are now available for
valve manufacturers from Henry
Wiggin & Co., Birmingham, 16.
Both grades have a minimum nickel
content of 99.5 per cent and are low
in the volatile elements such as mag-
nesium. Grade H.P.A., which has
a low silicon content (0.03 per cent
max.), is useful for the cathodes of
valves which must have a very long
life with low emission current. In
Grade H.P.B. the silicon content is
0.l§ to 0._25 per cent with the object
of increasing activation and emission.
The makers warn that care must be
used with H.P.B. nickel, as under
certain conditions high interface im-
pedances may build up between the

cathode sleeve and the coating
material.
Element H.P.A. H.P.B.
(per cent) (per cent)
C 0.10 max 0.10 max
Cu 0.04 max 0.04 max
Fe 0.05 max 0.05-1.0
Mn 0.02 max 0.10 max
Mg 0.01 max 0.01 max
Si 0.03 max 0.15-0.25
Al 0.01-0.05 0.02 max
S 0.005 max 0.005 mas
Ni
and Co 99.5 min 99.5 min

Miniature Attenuator

THE illustration shows a minia-
ture stud-type attenuator no larger
than a two-shilling piece (1} in) and
measuring 1}3 in in depth behind the
panel.

It is described as the Type M and
is intended primarily for audio
applications in portable equipment
and where space is at a premium.
In certain circumstances it could be
employed in medium- or carrier-
frequency circuits up to about
4 Mc/s.

Painton }-W high-stability carbon
resistors are fitted and the attenuator
can be arranged as either a 10-step
twin-arm network (bridge T) or a
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Painton miniature stud attenuator,
Type M.

20-step single-arm network (un-
balanced potentiometer). Alterna-
tively, it can be arranged as a fader
control.

The knob and dial are so designed
that only the portion of the network |
in circuit is indicated by the figures
uncovered by the skirt of the knob.

The makers are Painton & Co.,
Ltd., Kingsthorpe, Northampton.

Hearing Aid with
Transistor

CONSIDERABLE saving in h.t.
battery consumption has been effected
in the Amplivox Model J2 hearing
aid by the use of a junction transistor
in the output stage. Low-consump-
tion valves are used in the voltage-
amplifying stages, but the greater
part of the normal h.t. current 1is
saved by using the transistor; actu-
ally a reduction from 0.35mA in the
all-valve Model J to 0.04mA in the
J2, or a ratio of 120/1,000 hours life.
A single Mallory mercury cell (1.3V)
is used for Lt. and here the
economy is useful, but less spectacu-
lar, 20mA to 125mA or 50 to
80 hours. The air-to-air gain of the
J2 is 47db with ESL high-sensitivity
earphone, compared with 53db in the |
all-valve ] hearing aid.

The price of the J2 is £44 2s and
the makers are Amplivox, Ltd., 2,
Bentinck Street, London, W.1. |

Amplivox Model |2 hearing aid with |
junction transistor output stage.
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In TRIX Sound
Equipment, versatillty 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 avallable, for we place at
your disposal the complete service
in sound

Model RE48.
A heavy duty
reflex type
weather-proof
horn speaker

. with exceptional
range and performance. Very suitable
for all public address work.

The NEW

Model T.635 Amplifier

This outstanding 30 watt high fidelity
amplifier provides all the features
needed 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. Separate controls for
Bass and Treble boost.

The amplifier is 2 4 stage, high-gain
type suitable for use wi 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

TheTRIX ELECTRICALCO.LTD.

1-5 MAPLE PLACE, TOTTENHAM CT. ROAD,
LONDON, W.I Phone: MUSeum 5817
Telegrams and Cables: TRIXADIO, WESDO, LONDON
= —————-
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RANDOM RADIATIONS

By “DIALLIST”

At Long Last!

UNLESS ANYTHING SO  entirely
monstrous as the shelving of the
Television Advisory Committee’s all-
but-unanimous report should take
place, f.m. is at long last recognized
as the victor in the great (and far
too protracted) controversy over the
best modulation system for v.h.f.
broadcasting. No one who had been
receiving the Wrotham broadcasts,
as no doubt all members of the tech-
nical sub-committec had, could have
failed to realize the vast superiority
of frequency modulation as a defence
against motor-car-ignition interfer-
ence, which 1s the only really im-
portant kind of interference on the
v.h. frequencies. Given a receciver
so arranged that a quick switch-over
from onc system of modulation to
another can be made, two or three
short periods of listening should con-
vince most pcople that a.m. with
limiter is a bad second to f.m., with
plain a.m. very much an also-ran.
Since it has been shown that a
nation-wide f.m. service could be in-
stalled at little more than onc-third
the cost of a similar a.m. service,
and that the latter would call for 44
per cent morc stations, with a power
output more than 3} times as great
and costing 2} times as much to run,
I can’t help feeling very much in
sympathy with the Committee’s
majority report.

Shaggy Dog Story

UNLIKE MosT of the others, this
Shaggy Dog Story is true, cross my
heart; see that wet, see that dry.
Hailing me as I was passing her
house the other day, my friend Mrs.
X wafted me into her drawing room.
*“ Have you ever heard,” she asked,
“of a dog that was radio-active or
something? ”

222222

“Well, I think Wuffles must be.”
Wuffles is an Old English Bobuail.
“Yesterday afternoon, when the
children and I were watching Muffin,
he just gave himself a shake over
there and the television set immedi-
ately went mad.”

“ What happened? ”

* First, the picture shrank to half-
size; then it blacked right out. I
tried twiddling knobs and things,
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but that didn't do any good. There
were so many flashes and crackles
that I switched off and ’phoned the
serviceman. Hec took the set away
this morning, saying that its innards
looked as if it had been struck by
lightning.”

I asked whether by any chance
Wuffles was wet when he performed
that devastating shake, He was!
He’d been brought in at the back
door by her husband, after a walk in
the rain, and had escaped and made
his way into the drawing room be-
fore he could be dried off. Most of
him was behind the television set
when he shook himself. One could
picture large drops of water being
propelled through the louvres while
a mist of droplets was borne in by
convection currents. Wet dogs, it
seems, should be kept far from TV
receivers; the shaggier the farther.

A C.R.T. Weak Spot

A CAUSE of television c.r. tube
breakdown which seems to be grow-
ing increasingly common is the
development of a “short” between
heater and cathode. The fault is
often intermittent—and that kind is
the most exasperating of all. It can
be cleared in suitable cases by the
usc of an isolating transformer; and

AS350CIATED

ILIFFE |

TECHNIKC AL BOOKS
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Manual,
Birkinshaw, M.B.E., M.A.,
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the fact that special transformers are
readily available shows that these
shorts are not exactly rarities. When
one considers the cost, including
purchase tax and labour charges, of
replacing one of the large tubes so
popular today, one can’t help feeling
that a very special effort should be
made to overcome any known weak-
nesses in them. Here is one which
calls urgently for attention. For it is
clearly not always possible to use an
isolating transformer; and even when
it is possible there are dealers here
and there who can't, or won’t, under-
take the job.

But We Liked 1t

I You WANT some fun, get some
friends who are old hands at wire-
less to ransack their junk boxes and
lumber rooms and join with them in
building a receiver as nearly as pos-
sible like those used to reproduce
broadcasting in its early days in this
country. Then, having made the set,
you may spend entertaining hours in
listening to its performances and in
wondering how people in those days
could possibly have thought them
endurable, let alone beautiful. Some
friends and I did just that a year
or two ago. We were able between
us to bring together a fine collec-
tion of period-piece components.
My own contribution was three
typical triodes, which had actually
had very little use. The triode was
in those days thec most complex valve
available; and when [ say typical I
moan that r, was of the order of

PUBLICATIONS
Net By

Price Post

Compiled by
2'- 2'2

A.M.ILE.E. and D. C.

A ll B. C
(.odlrey and S. W.
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40,000 and g,, round about 0.225
mA/V. One man proudly produced
a loudspecaker famous in its day for
the quality of its reproduction: an
Amplion “Lion,” with a conical
metal horn, about 12in long and
4in in diameter at the output end,
fixed to the case of a rather large
telephone receiver. Others contri-
buted an assortment of coils, trans-
formers, condensers and resistances
(to call the last two capacitors and
resistors would be an anachronism)
and we were all set to go.

Loud and Clear!

The circuit, selected from a hand-
book of the period, consisted of a
tuned-grid, tuned-anode r.f. ampli-
fier, held down by the application of
positive grid bias wia a potentio-
mcter; a leaky-grid detector, with
reaction of the variably coupled coil
type; and an a.f. stage, coupled to
the detector by a 5:1 transformer
and working with about 2 volts nega-
tive grid bias, which was as much as
it would stand with the historically
correct 90-V  h.t. But, younger
readers may exclaim, what about the
output stage? Dear younger readers.
that a.f. stage was the output stage!
The small power valve didn’t come
along until broadcasting had been
going on for some time. The same
Marconi “R,” or Mullard “Ora” or
Cossor * Tin-hat” valves had to
serve in cach and every stage of
early broadcast rececivers. Also in-
cluded in our collection were several
numbers of the popular radio maga-
zines of the early 1920s. These
confirmed our recollection that the
two qualities then most esteemed in
a broadcast receiver were the
number of stations that it would
“get” and the volume with which it
would bring in the local station:
“Even at 50 vyards from the
speaker,” wrote onc enthusiast in the
correspondence columns, “cvery note
is clear and free from all distor-
tion! ” Bearing in mind the con-
ditions prevailing in that output
stage—and indeed in all those stages
—you may feel that this writer had
been a little over-enthusiasuc. Make
up a set on the lines suggested and
you’d wonder how anyone could
have endured its output for a
moment, cven with the volume
turned right down. Will my suc-
cessor in the Wireless World of
thirty years hence, I wonder, make
similar experiments by reconstituting
a 1954 wircless or television set?
And, if he does, will he marvel in
the same way at the crudities which
our cyes and cars must have
accepted without protest?
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Furcher decails available in the NEW |14 page THE CHOICE
Catalogue. Price |/- post free. Ref. |192/W

INTRODUCING THE NEW

SILVER-DIAL

RANGE OF CONTROL-KNOBS

A NEW Range of Instrument Knobs and
Dials. Manufactured in the finest-grade
polished Bakelite, with frosted aluminium
“ Silver-Dial ”* dials.

List No. | Item Dimensions, etc.

K.400 Knob | 4" (238 mm.) # X $"
{15.9 mm.) high

K410 | Dial* | 13" (38.1 mm.) & X 21
S.\SI.G.. engraved 0-10 over
270¢

K.410/P | Dial* | ditto. not engraved

* Rivets to Knob ; we will fit and river, if

requested.
List No. | ltem | Dimensions. etc.
K401 | Knob V47204 mm) o x 4

17,5 mm ) hieh

K.405 Skire | 14° (38.) mm.) 8 x }3*
(5.9 mm.) thick

K.411 Dial | 2" (50.8 mm.) o x 2l
' S.W.G., engraved 0-10 over
270

| KAILP | Dial ditto, not engraved

List No. | item Dimensions. etc.

K402 | Knob | I§” (413 mm) & x %
(19.9 mm.} high

K406 | Skire | 25" (52.4 mm.) &+ g3
{5.9 mm ) thick

K412 | Dial | 22" (699 mm) 2 x 2
S.W.G., engraved 0-100
over 180

ditto, not engraved

Dimensions, etc.

w'&\\\u \ I List No. | ltem

QA . : i

QR K.403 | Knob| 2} (60.3 mm.) w x 1)°
Q\\o {24.6 mm.) high
N — —_—
S - K407 | Skirt | 3" (707 mm) 5 x 37
X v thick
= mm.) thic

K.A413 | Dial | 4 (101.6 mm.) o 21
S.W.G., engraved 0-100
over 180°

K413 P | Dial | ditto, not engraved

i
/<
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MANUFACTURERS OF RADIO AND ELECTRONIC COMPONENTS

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

Telephone: RiPpleway 3474 (5 hines)
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UNBIANED

Alice in Solidconductorland

“A current of electricity from A
to B consists of electrons
moving from B to A and/or
positive ions moving from A to
B. If the current is flowing in
solid material, the ions are the
fixed material itself, so cannot
move and the current consists
wholly of electrons.”

THE ABOVE definition of an electric
current in a solid conductor, which
is quoted from the article in the
January issue of W.W. dealing with
the speed of electricity is accurate
beyond the shadow of a doubt. It
does, however, have a seeming odd-
ness if considered care-
fully and my warped
mind has sometimes
wondered if this is not
due to the fact that in
pre-electronic days an un-
lucky guess was made
about the direction of
electric current flow and
we still cling stubbornly
to it

“What is going on?”
said Alice to the Red
Duchess as she pointed to
a rather disorderly mob
of soldiers streaming out
of one of the castle towers
which had a big B over
the gate and entering
another tower labelled A.
“Oh,” said the Duchess,
‘ just troop movements; I
have decided to evacuate
tower A and house all
the troops in tower B.”
“But,” protested Alice,
“ They’re not obeying your orders;
they are evacuating B and marching
over to A.” “Nonsense, child,” said
the Duchess following the direction
of Alice’s pointing finger. * What
you see are merely soldiers; the
troops which are moving in the oppo-
site direction are not really moving
at all.”

“Then do troop movements from
tower A to tower B consist of soldiers
marching from B 10 A and nothing
moving from A to B?” asked Alice.
“Certainly” said the Duchess.
“What a strange thing ” commented
Alice. “Wouldn’t it make things
easier to call the soldiers troops, and
then troops and soldiers would
always be marching in the same
direction because they would, in
fact, be one and the same thing?”

“ Maybe to your simple mind it
would make things easier” said the
Duchess with some asperity, “but
you have no respect for tradition; a
century or more ago when troops
were first discovered my great-grand-
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By FREE GRID

father, who, being blind, mistook
the directions in which they were
marching and gave orders that the
castle entrances were to be labelled
exits and vice-versa. As everybody
else was blind too” continued the
Duchess, “it didn’t matter much and
the troops didn’t care anyway as they
knew the way in and the way out by
the same sort of natural law or hom-
ing instinct which enables a male
hippopotamus, even when he is

blindfolded, to distinguish a female
hippopotamus
hippopotamus.”
“But nobody is blind now” pro-
tested Alice. * Of course not, child,”
said the Duchess chidingly, “ but out
of respect for my great-grandfather’s

from another male

“ What is going on? "’

memory we still like to pretend he
was right even though it gets us into
all sorts of difficulties, so when
soldiers are moving from B to A we
always pretend that troops are mov-
ing from A to B even though troops
don’t really move; at any rate not in
Solidconductorland in which we live.

“Well ” said Alice “I call it silly;
we have nothing like it in our
country.” “Rubbish” snapped the
Duchess beckoning to her execu-
tioner, “What about your summer
time? What is obviously midday you
pretend it is one hour past midday
although everybody knows full well
that it really isn’t.” “Off with her
head,” she shouted to the
executioner.

4 Unique Opportunity
NoBopy SEEMS to have pointed
out what a magnificent opportunity

the proposed introduction of com-
petitive television would offer for

www americanradiohistorv com

starting the higher definition of
which we have heard so much from
those who criticize the B.B.C.’s 405-
line system. Now at last a unique
opportunity arises for confounding
these critics or justifying their views.

Before any competitive service
could start we would all, in any case,
have to buy adaptors or new sets if
we want to receive the programmes.
Those who could not or would not
go to the expense of this would be
no worse off than they are at present,
for they would still be able to re-
ceive the B.B.C. programmes. But
if people were willing to go to the
expense of buying an adaptor or a
new set to receive the alternative pro-
grammes, then why not give them
full value for their money in the
shape of a picture of the highest
definition which modern technique
can provide?

Naturally this would be very hard
lines on the B.B.C.—about 625 of
them, I suppose—and the Corpora-
tion would be torn between its desire
to radiate a picture of equally high
definition and the necessity of keep-
ing faith with owners of existing sets
who didn't want to spend money on
new receiving gear. But I feel that
owners of existing sets would be so
jealous of the technically better pic-
ture of “competitive” viewers that
they would soon alter their views and
their viewing apparatus, thus freeing
the B.B.C. from its obligations and
enabling it to compete on equal tech-
nical terms with, or even to go one
better than, its competitor by radiat-
ing stereoscopic TV, to say nothing
of colour.

No Suppressors Needed

AT THIS TIME of the year the big
toy shops in all our large towns
usually make an intensive drive to
sell model electrically-operated rail-
ways, which they show in operation.
These are prolific sources of inter-
ference to neighbouring TV sets as,
so far as I can see, no attempt is
made to fit suppressors.

It may be argued, of course, that
these trains are not being demon-
strated in normal television hours,
but one cannot expect the average
modern child to discontinue the use
of his model railway when TV starts.
At least, such was mv opinion until
recently, when I was discussing the
problem with a specimen of the 1963
National Service class. To my sur-
prise he pointed out with withering
contempt that he and others of his
age group were the backbone of the
B.B.C.’s TV audience and would not
foul their own nest. I felt com-
pletely silenced and suppressed.
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An inexpens'we yet’ precision instrum'em
designed especia“y 1o meet the exacting
needs of the modern gervice engineet
and jaboratory echnician Wwith six
frequency ranges covering 0 Kcfs. t©
80 Mc/s- its- accuracy is better than
3+ 1% of the scale reading.
50Kc[s.-1501(c[s. 1.5Mcls.-5.5Mc[s._
150Kcls.—500Kc[s. 5.5Mc]s.-20Mc]s.
500Kc[s.-1.5Mc!s. \ ZOMc]s.-SOMcIs.

Scale sub-divisions provxde more than

_COMPA and £
Large numb of fixing holes fof H.F compartment
cover ensuré excelle electrical nding and g0°
SCTEG\‘\H‘\g
F //4 Other featur'es inciude:
Easily accessible when rep\acement is necessary: oMt o S OR
Gives 12P dentification perauona\ band with
VA 5 mtensuﬁed lighting o [\d 're.cuse' {requency. )
Standard types run at a rating to ensure long \ife. hair line gives close d|scr|m|nauon. pardcu\arly on
high (requennes.
URRET coiL SWITOHING/,.G sTOPS
Standard « AVO £ pract'\ce. Separate stops prevent turning of dial with respect
o condenser
*ATTENUATOR SYSTEM/ — - 7 *MA\NS F\LTER SYSTEM
Emp\oys close tolerancés high stab\hty midget This is screened from main etecericat assembly-
carbon resistorss low reactance rotary potentio- BUSH\NG PLATES i
meter modi d for H.F. operat'lon with carefu\\y provide add'\dona\ rigidity for rotary controls.

designed screening. sLoW N DRI E
subsr.ant'u\\y free from back\ash.

So roprietors an, facturers
e Propriet d Manu
le P 9

—

THE A
UTOoOM
w A
INOER HOUSE ..“C COIL WINDER
& ELEC
TRICA

[}
OOUGLAS STREET Lo -
[
ON $.W.1 2;‘2:";," .

L,
& ViCtorio 3404—9

s

5 @



WIRELESS WORLD MarcH, 1954

AN

Come ﬂyain

Radio = Electronic Men'!

Just as you have been coming since 1945 to the IRE Na-
tional Convention and Radio Engineering Show — coming
by the thousands, 35,642 in '53 — so come again to see and
hear all that is new in the engineering advances of your
industry.

A Fifty-four in ‘54! — 243 scientific and engineering papers will be presented, skillfully
grouped by related interests into 54 technical sessions. More than
half these sessions are organized by IRE Professional Groups, thus
making the IRE National a federation of 21 conferences in one. The

whole provides a practical summary of radio-electronic progress.

A 600 Exhibitors ‘spotlight the new!” — A mile and a half of exhibits line the avenues
of this show, intriguingly named for the elements of radio — such
as “Instruments,” “Components,” “Airborne,” “Radar,” “Transis-
tor,” “Audio,” “Microwave,” etc., filling the four acres of the great
Kingsbridge Armory tocapacity. An expanding radio industry shows
why it is growing by proving how engineering research pays out
in new products. The exhibits themselves are an education, con-
densed to one place — reviewed in four days.

A Kingsbridge is the solution!

Waldorf-Astorio and Kingsbridge Armory

Only the combined facllities of the
Waldorf-Astoria Hotel, plus the three
great halls in the Kingsbridge Ar-
mory, seating 806, 720, and 500 re-
spectively, are able to keep pace with
the increased technical papers pro-
gram of the IRE Convention. The
show had to move because the U. S.
Treasury took over Grand Central
Palace. The immense Kingsbridge
Avmory, connected to the very satis-
factory Lexington Avenue Hotel area
by direct express subway, serves well
to'expand the already outgrown ex-
hibit facilities of the Palace and pro-

vide space for 200 new firms te
exhibit, as well as seat greater audi-
ences at the high-interest sessions.’
In addition to the subways, free
busses leave the Waldorf every ten
minutes in which you may travel in
the congenial company of fellow en-
gineers, direct to Kingsbridge.

A Admission by registration onlyl
Registration serves for the four day
period. It is $1, for IRE members,
$3. for non-members, covering ses-
slons and exhibits. Social events
priced separately

March 22-25, 1954
The IRE National Convention

Radio Engineering Show

THE INSTITUTE OF RADIO ENGINEERS
1 East 79th Street, New York City

EUROPEAN VISITORS — are invited to write immediately to Mr. William C. Copp, Advertising Manager, 1475
Broadway, New York 86. New York, U.S.A. giving your arrival dates and hotel requiremen'ts 80 that we may re%xd'er you
preferred service in obtalning accommodations.
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TESTED T0 SPELIFIED EXTREMES

SPECIAL
v WAUII g |

L&

SHOCK - VIBRATION FATIGUE - MECHANICAL RESONANCE
GLASS STRAIN * RELIABLE LIFE

New production methods and exhaustive tests assurc users of Mullard Special Quality Valves of the definite standard
of reliability laid down in Ministry of Supply (Air) Specifications.

Large -scale production of valves which are capable of withstanding such arduous conditions of shock and vibration
presents obvious difficulties. These problems have been vigorously investigated over the past five years by Mullard
who have now evolved techniques which make Special Quality Valves an economic reality for a wide variety of
electronic equipment.

The first types in a comprehensive’ Mullard range are now generally available and are listed below. Details of the
availability of types at present under advanced development will be announced soon.

Electrical Equivalent

Mullard Special Quality

Description -
DyRElbios r Mullard American British Services
Double Diode
WD with separate cathodes EBS1 SALS CV140
Double Triod2 for use as
RiEost R.F. amplifier or oscillator ECCel 5]d | Gvis
M8082 Output Pentode [ ELS1 = ‘ CV138
Mm8083 High-slope R.F. Pentode EF91 — | cvi3s
Low-noise high-slope
M8100 R.F. Pentode EF98 6AKS cvas0

Mullard\

SPECIAL QUALITY

VALVES

TESTED TO SPECIFIED EXTREMES

@MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT.,CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON.!VV’_}% §
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Some outstanding features :

I. Dubilier High Stability Resistors
have a low temperature coefficient
of resistance not exceeding minus
0.039%, for values up to [00KQ
and not exceeding minus 0.04%
per. °C for values .above 100 K to
| ma.

.i’?.f'The voltage c'befﬁcnent is low and
does not exceed 0.002%, per volt
applied. The-poise level Is very
low and is less than 0.5 pV per volt
applied and in most instances is
less than 759% of this value.

. 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.

)

N

. 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 detalls of the full range of Dubilier
High Stability Resistors will be sent to you upon request.

DUBILIER CONDENSER CO. (l925) LTD.. DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3

‘Phone : Acorn 224! (5 lines) 'Grams : Hivoltcon, Wesphone. London
Cables : Hivoltcon, London. Marconi International Code
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Wearite & Ferrograph
TAPE RECORDING EQUIPMENT

G —
u:?-é‘*‘*\“}‘\ \\

/ FERROGRAPH |

MODEL 2A 4
&
s“gf

o5
o

Model zA provides at a reasonable cost an
instrument approaching professional stan-
dards — its specification commending it
especially to those engaged in educational
and cultural pursuits.

NSNS

O — L
P l-': - L y, :"‘ﬁ
ol -

i ) 0

I~ wWEARITE
4 ST T ML D EQUIPMENT
/. TYPE YDC /

%’/'/M;Z’///:%m

Y

Equipment Type YDC is a simultaneous
dual-channel Recorder/Reproducer offering
special facilities to those engaged in analysis
problems in the medical, aeronautical and
scientific fields.

7 FERROGRAPH |
— —\_ MODEL YD ¢

-

S

Ferrograph Model YD. An instrument
version of the famous 2A having balanced
600 ohm inputs and outputs, a tropicalised
amplifier, and a performance up to profes-
sional standards. It can be rack mounted.

R
@wm&w\g\
- A

N
) ,:"‘/SIGNAL \

OPERATED §
SWITCHING ,}
UNIT

Z

A switching unit developed for use with
recorders type YD and YDC. It switches
on the recorder only when a signal is present
and enables the traffic of many hours to be
recorded on a normal length reel.

Ferrotape is now freely available in the following sizes: —
200ft. 600ft. 1,200ft. 1,750ft,
12/6 £1-6-9 £2-5-0 £€3-3-0

WRIGHT & WEAIRE LTD.
British Ferrograph Recorder Co. Ltd.

Please note address of new offices and showrooms :

LONDON -+ S.W.1 Telephone: SLOANE 2214/5 & 1510

131 SLOANE STREET -
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Finland expands' her radio services

with 19 RCA Transmitters

Oxce AGAIN, Finland’s tradi-
tional foresight has carried her people
forward in the march of progress.

From Lahti— where Finland’s new
broadcast center is growing toward
completion—a Frequency Modula-
tion network will reach out to all parts
of the land. The network’s nineteen
RCA FM transmitters will carry the
benefits of modern radio to Finnish

people from Helsinki on the Gulf of

®

Frequency Modulation Network Broadcasting aids her people

Finland to Utsjoki in the far North.

The Radio Corporation of America
is proud of the opportunity to have
cooperated in this significant achieve-
ment and joins Havulinna Oy, its dis-
tributor in Finland, in saluting the
Government of Finland, and the
Finnish Broadcasting Company . . .
a pioneer in FM networking on the
European continent.

‘‘Marca Registrada®®

RCA INTERNATIONAL DIVISION
@ RADIO CORPORATION of AMERICA

30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.5.A.
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Sealed
with Araldite’

Outstanding adhesion to metals and excellent elec-
trical and mechanical properties combine to make
‘Araldite’ “the resin of choice” for sealing elec-
trical components. Exceptionally low shrinkage

on setting plus resistance to high temperatures,

humidity and corrosive agents contribute further
to the success of this new epoxy resin for potting
or casting applications. ‘Araldite’ complies with
the requirements stipulated for the sealing of
Service equipment. Our illustration of a trans-
former potted in ‘Araldite’ is published by
courtesy of the makers, Messrs. Evershed &
Vignoles Ltd., who also use the same resin for
sealing resistances and valve assemblies.
‘Araldite’ epoxies are simplifying production in
many industries. Nowhere, however, is their con-
tribution more important than in the potting and
sealing of components for radio, electronics and

electrical engineering generally.

THESE ARE THE NEW EPOXIES'!
‘ Araldite’ (regd.) epoxy resins are obtainable in
the following forms:—

Hot and Cold setting adhesives for merals, and
most other materials in common use.

Casting Resins for the electrical, mechanical and
chemical engineering industries.

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

Full details will be sent gladly on request

Araldite

casting resins

‘Aero Research Limited

A Ciba Company

DUXFORD, CAMBRIDGE. Telephone: Sawston 187
® 264-64A
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microphones

maintain the highest standards in

T 402| A GENERAL PURPOSE STUDIO MICROPHONE
ype FOR RADIO, TV., SOUND-REINFORCEMENT
: AND RECORDING

This well-known moving-coil microphone has been the subject of continuous
research and improvement since 1937. It continues to satisfy a universal:
demand for an instrument which combines a very high fidelity of response
with a mechanically robust design, at a reasonable cost. Extensively used
as a calibrated standard for acoustic measurements, each microphone is
individually manufactured to very fine limits and is tested after manufacture
to conform with the highest laboratory standards.

The microphone as normally supplied is omni-directional. An alternative
front baffle is available to give a directional response.

Approved extract from National Physical Laboratory report.
Typical 4021-F microphone showing frequency response
characteristics at secondary winding of an input transformer
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Free Field Sensitivity
(db. above 1volt per dyne/cm?)
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FREQUENCY IN CYCLES PER SECOND

Bulletins and prices of all Standard microphones are available on request to

Srandard Telephores and Cables Limired

PUBLIC ADDRESS DEPARTMENT, Connaught House, Aldwych, London W.C.2
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HT 57
B Price 24/3
C Input 240 volts.

HT 59
Price 26/3
AC Input 250 volts.

ESTAI.ITE

METAL RECTIFIERS

These new  Westalite *> rectifiers are the answer to every problem confronting the
amateur television constructor, either for building into new sets or as replacements.
Everything about them is right—price—size—output—efficiency—and, of course,
reliability ; their generous ratings enabling them to withstand the exceptional conditions
experienced in modern television receivers. They are for use in conventional half-wave
circuits, outputs being dependent upon the ventilation provided, and are available
EX STOCK.

Address all enquiries to

DEPT. W.W.3, WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82 York Way, King’s Cross, London, N.1
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AUTOMATIC
FREQUENCY
MONITOR (1 Mc/s)
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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
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

result is presented on six panel mounted meters each scaled Oto 9

G00000000000000000000000

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 AND F. C. Robinson & Partners Ltd., Hawnt & Co. Ltd., Atkins, Robertson & Whiteford Ltd .'.
SERVICING AGENTS 287 Deansgate, Manchester, 3 88 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow,S.2
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A range of rectifiers designed
to suit all types of instrument
movements.

The performance data and
details of the types available

are given in our publication

No. C.OR. 5305/2.

Please apply to the following address.—

11
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Write for full
particulars from

. TAYLOR TUNNICLIFF esmcrones) LTD.

ALBION WORKS - LONGTON

STOKE-ON-TRENT

Telephone: Longton 33122

London Office : 125 HIGH HOLBORN, W.C.1

Telephone : Holborn 1951/2
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A New Portable Wave Analyser

THE WAYNE KERR MODEL A.321

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

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

pe L)
Specification
FREQUENCY COVERAGE: 50—20,000c/sin tr;fo ‘“‘&%,

ranges

FREQUENCY STABILITY: Better than +1%

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

600 ohms adjusted b% a 5 step attenuator and
fine control of 0—10
FREQUENCY Flat to within +1 db over the whole working
RESPONSE: range.
LEVEL STABILITY: +!dbifmainssupply voltage remains within +5%
ACCURACY OF Harmonics below fundamental
HARMONIC to —55 db +5%
MEASUREMENTS: to —75db £10%
o1 +1 db whichever is the greater.
INPUT 100,000 ohm unbalanced (greater than 25 ODOOhm.
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
(x1 db) pass band extending over 10 ¢/s +1 c/s.

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

CONSUMPTION : Approzx. 60 watts
DIMENSIONS: Incase 20" x 9" x 83"
WEIGHT: 31 Ibs. approz.

THE WAYNE KERR LABORATORIES LIMITED - NEW MALDEN * SURREY - MALDEN: 220!
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1 kW
Channelised
i« Transmitter

|

*

THE GFT.560 is a-1kW 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.

ABRIDGED
DATA

The GFT.s60 is fully tropicalised, and its unit construction facilitates

-—-.--—-’

MULLARD LTD

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. : L

Frequency Range [.5—
30 Mc/s
Frequency Stability To At-
lantic City, 1947, standards
Power Output | kW
Types of Emission c.w.,
m:c.w., telephony, fre-
quency shift, single and
independent sideband. (Al,
A2, A3, Fi, A3a and A3b)
Output Impedance 600
ohms balanced twin feeder

Power Supply 400V, 50-
60 cfs, 3-phase

Mullard &

EQUIPMENT DIVISION : CENTURY HOUSE

SHAFTESBURY AVENUE

SPECIALISED ELECTRONIC EQUIPMENT

+ WC2
(M1434)
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We do everything

.. . possible in the design and production of R. & A.
Reproducers to ensure that initial performance is maintained
over long periods of use. A typical example is the patented
method of moulding phosphor-bronze strip voice-coil leads
between the two layers of Bakelised linen which form the

centring member.

We don’t suggest that this works miracles, but it
does avoid the buzzes and rattles commonly caused by
flexible leads anchored to the cone; and it prevents both
distortion of the cone when eyelets are inserted, and the

effects of localised heac during the subsequent soldering

operation.

REPRODUCERS AND AMPLIFIERS LIMITED

WOLVERHAMPTON ENGLAND
Telephone : Wolverhampron 22241 (5 ines.
Teiegrams . Audio Wolverhampton

15

Loud-speaker Manufacturers to the radio industry since 1930
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then the MUSTCMASTER
TAPE RECORDERS

il Ve your chice

These “quality first’ tape recorders have been ex-
ported to over forty countries throughout the world
and are in'regular use by Industrial Organisations and
Government Services. Price for price they offer
unequalled performance. Unsolicited testimonies on file
prove conclusively that the Musicmaster Tape Record-
ers are among the ﬁn;st tape recorders available.

MODEL 22508 £52

MODEL 12008 £45

H.P. TERMS AVAILABLE

_ WRITE TODAY FOR FULL DETAILS

p FOR ©

‘QNE Riry

pt> e

M
—

S
CRIIY’CAL DES\GNE“

Showroom open daily for demonstrations

OFFICES & SHOWROOM : 196 KINGSLEY ROAD, HOUNSLOW, MIDDX. (HOUnslow 7947) WORKS : TWICKENHAM, MIDDX.

A e e e . g
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from every
point of view

'Frequentite’ is the most suitable insulating material for all high frequency
applications. . Seventeen years ago we introduced the first British-made
low-loss ceramic, and consultation with us before finalising the design of
new components 1S a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport || [. Telegrams: Steatain, Stourport
i _5.P.66
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REAL HIGH FIDELITY at modest cost . . .

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

You my have already extended your record
repr to include the now firmly estab-
lished L.P. Records. You may be considering
doing so. In either case, for real high fidelity
at modest cost, it will pay you to comsult us.
Our alm is not just to sell you equipment
but to save you money and to ensure that you ge:
the apparatus most suited to your needs. Discuss

your problem with our Chief Engineer (avall-

able daily including Saturdays 11 a.m. to
6 p.m.). Or .write enclosing 2}d. stamp.
This Technical Guidance Service will cost

you nothing and save you pounds.

NOTE: Regarding Pick-up heads to take stan-
dard or miniature thorns for 78 r.p.m., these can
be supplied with any of the single-record Gram
Units or Auto-changers sold by us, if desired.

No. | “SYMPHONY ** AMPLIFIER is a 3-channel
‘5-watt Gram/Radio Amplifier with astonishingly flexible
tone-control. You can lift the treble, the bass, or—and
‘here is the unique feature—the middle frequencles to
-suit your own ear characteristics and the record or radio
jprogramme 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
iper original. This flexibility of control is far more impor-
tant than mere nominal linear response of the amplifier,
as the pick-up, speaker, etc., are not linear. Independent
Scratch-Cut is also fitted and special negative-feedback
circuit employed. The amplifier can accommodate a wide
variety of records from old 78’s to new L.P.'s. lnput is
dor all types of pick-up of 0.2v. output or more and there
is full provision (and power)for Radio Tuner. It is available
20 match 2/3 or |5 ohms speakers. Price: 10 gns. (carriage
5/-). Fitted in Portable Steel Cabinet 35/- extra.

No.2 *“ SYMPHONY > AMPLIFIER as No. | but with
10-watt 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 i5 ohms. Competes with the most expensive ampli-
fiers on the market yet costs only 15 gns. (carriage 5/-).
Fitted in portable Steei Cabinet 2 gns. extra.

*SYMPHONY " AMPLIFIERS with REMOTE
CONTROL. Both the above model Amplifiers are avail-
able with all controls on a separate
Control panel with up to 4 feet
flexible cable which simply plugs into
the amplifier. Enables the Amplifier
oroper to be sat in the bottom of a
cabinet whilst the controls are
mounted conveniently higher up.
Extra cost 2 gns.

GOODMANS CORNER
CABINETS (right) for the AXIOM
150 Mark 2, manufactured by us to
Messrs. Goodmans own design. Price:
complete kit in plain board with feit,
8 gns. Prl:e ready built, 10 gns,
Finished in flgured walnut, 16 gns.
Other veneers to order. Carriage
extra according to area.

GARRARD 3-SPEED GRAM UNIT MODEL “T."”
With turnover Magnetic Pick-up Head or Turnover
Astatic Crystal Head, £10, post and pack., 2/6.

MODEL “TA,” as above, but fitted with the latest
Radio Show High-Fidelity Acos HGP35 Pick-up Heads
(onefor Std. and one for L.P.). Price £12f 3/9, post and pack.
2/6. Heads only, 43/- each, post |/-.

Model ** TB," as above, but with two separate Decca
XMS Heads, £13/7/6, post and pack., 2/6, Or with two
separate Acos HGP39 Heads, £12/16/-. Or with
Garrard Head for fibres (78) and Acos HGP39 for L.P.,
£12/5/-.

GARRARD 3-SPEED AUTO-CHANGERS, Model
RCB80, plays up to ten records 7in., 10in. or 12in. at 78,
45 and 334 r.p.m. Stylus pressure on L.P. {0 grammes
(adjustable). New ultra-sensitive auto-trip mechanism
and heavy loaded turntable to eliminate *“ wow.' Price
£15/1/6 or with Garrard Magnetic or Astatic Crystal
Turnover Pick-up Head. £17/3/6. With two separate
Acos Hi-fi Heads, £19/12/6. With two separate Decca
XMS Heads, £20/18/~. Carriage 5/~. Optional Extras:
A.C./D.C. Operation £7/14/~. Fitting in de luxe rexine-
covered Portable Cabinet, £5. Pick-up Head to take Fibre
Needles, 25/-,

GARRARD 3-SPEED AUTO-CHANGERS, MODEL
RC90 in de luxe rexine.covered Portable Case, £23/|/-.
Or fitted with Garrard Magnetic Turnover Head, £25/3/5
Or fitted with two separate Acos high-fidelity HGP35
Heads, £27/7/-. Carriage in all cases 7/6.

GARRARD 3-pin plug-in MAGNETIC PICK-UP
HEADS for Fibre or Stee! Needles fit Garrard and Decca
Arms. Prices: Standard 25/-; Miniature low impedance
25/-. Postage I/-. Garrard Arm 35/-; Decca XMS Arm,
23/6. Post |- Advice re matching if required.

COLLARO latest modei A.C.3/534 3-SPEED GRAM
UNIT with new ‘“STUDIO ™ Pick-up type “O " or
B, £10/6/1, post 2/6.

COLLARO latest model 3RC531 AUTOCHANGER
with ** STUDIO " PICK-UP t “O "or’ P £15/3/10,
carr, 5/-. DITTO but Mixer (3RC532) £17/9/6.

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

NEW TYPE ACOS PICKUPS. Arm with one HGP39
head (Standaprd or L.P.) £3/8/9 or with both heads £5/11/-.
Post 1/6d. Heads separately 42/3d each. Immediate
delivery.

RECORD PLAYER CASES, rexine-covered with
hinged lid and carrying handie and fasteners and uneut
motorboard. Standard mode! to spring-mount any
Garrard, Collaro or B.5.R./Decca Gram Unit, 57/6, post
2/6. Dluo autochanger size 90/-, carriage 5/-. As Standard
but extra large for Connoisseur Motor and one or two
Pickups 67/6, carr, §,-

TAPE DECKS. We stock and recommend the latest
TRUVOX Mark 3. Price 22 gns., carriage free,

ILLUSTRATED CATALOGUE AND SUPPLE-
MENT. Our new catalogue just published will save all
those considering the pur:hase ot radio or record-repro-
ducing equipment much time, trouble and money. Send
two 24d stamps for your copy now ! Our CHIEF
ENGINEER will be pleased to afford TECHNICAL
ADVICE where required.

HIRE PURCHASE faciLiTIES
NOW AVAILABLE on order: of £15 or over.

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

NORTHERN RADIO SERVICES

16 KINGS COLLEGE RD., ADELAIDE RD.,

LONDON, N.W.3. Phone : PRimrose 8314
Tubes: Swiss Cottage and Chalk Farm.
Buses : 2, 13, 31, 113, 187.

REGD. DESIGN

¢ SYMPHONY BASS
REFLEX CABINET KITS.
Regd. Design to match our
Console Amplifier Cabinet
illustrated below. 30in. high,
consist of fully-cut #in. thick,
heavy, inert, non-resonant
patent acoustic board, deflector
plate, felt, all screws, etc., and
full instructions. 8in. speaker
model, 85/-; 10in. speaker
model, 97/6 ; 12in. 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.

CONSOLE
CABINETS
high, lift-up lid, take Gram
Unit or Auto-changer, Ampli-

AMPLIFIER
(above), 33in.

fier, Pre-amplifier, and Radio.
Feeder Unit, finished medium
walnut veneer. De Luxe ver-
sion, 10 gns., carriage accord-
ing to area. Bass Reflex
Cabinets to match available.
Details 24d.

=
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By Appointiment to the Rofessional Engincer

INSTRUMENT “TYPE M ™

GENERAL DESIGN FEATURES

Precision-made Midget Instrument.

. Supplied as Attenuator or Fader.

3. 20-step Unbalanced Potentiometer
or

10-step Twin-arm Networks.

COIN SLOT
¥,2 WIDE

MECHANICAL CONSTRUCTION FEATURES

Entirely new and space-saving design Knob and Dial.
Contains Painton % -watt High Stability Carbon Resistors.
Removable cover for easy access to stud panel.
Berylllum-Copper Studs and Contact Arms.

o FIXED AND ADJUSTABLE WIREWOUND RESISTORS

ATTENUATORS AND FADERS + STUD SWITCHES
WIREWOUND POTENTIOMETERS » MIDGET R.F. CHOKES « HIGH STABILITY CARBON RESISTORS - TERMINALS

PLUGS AND SOCKETS - KNOBS, DIALS AND POINTERS * TOGGLE SWITGHES - PUSH BUTTON SWITGHES
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~ TRANSFORMERS: AMBUCHOKES

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.

(SARDNERS RADIQZ/

SOMERFORD CHRISTCHURCH HANTS 72/ /0245

* Continuous storage * 700 resistors in a space 12" x 4" x 4"
% Ohmic values separately carded % Finger-tip selection

Designed to provide a complete range of resistors
for research and experimental laboratories and small
production units. As easy to use as a card index.
Rapid selection from 700 sorted and carded resistors.
Continuous storage — empty cards merely replaced with
full ones available from stock. The Lab Continuous Storage
' Unit is supplied FREE with initial purchase of

180 Type R Resistors (Order LSUC 1)
or 240 Type T »  (Order LSUC 1y

BRITISH (TESYED

PATENT
No. 680632 CONTINUOUS

RESISTOR SPECIFICATION
Max. The Lab Continuous Storage Units are available from your normal source of supply

Ref.| Type |Loading|Volts| Range |Dimensions but more detailed infor ion can be obtained from

b i) frelh ) e

-wal -wa
megohms | THE RADIO RESISTOR COMPANY I-TD.

Tolerance available 0% +10% 45% | 5o ABBEY GARDENS, LONDON, N.W.8 - Telephone: Maida Vale 5522
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Announcing the NEW Qﬂi[?}

OHMMETER 1ype so1

1 obm to 10 Megobms

HE AIRMEC OHMMETER is intended for production and laboratory continuity testing, and
enables the value of any resistance between 1 ohm and 10 Megohms to be rapidly determined. A

large meter, having a scale length of approximately 7 inches, is employed, thus enabling excellent reading
accuracy to be obtained.

® Resistance Range: | ohm to |0 Megohms in 6 ranges.

@ Range selection: By push-button switching

@® Accuracy: + 249%.

@® Test Voltage: The instrument operates from the normal A.C. mains

supply, the D.C. test voltage being obtained from an
internal stabilised source.

@ Dimensions : The instrument, which is suitable for both bench and
rack mounting, is 19 ins. wide, 12 ins. high, 10 ins.
deep over projections.

Full details of this instrument which is available for .immediate delivery will be forwarded on request.

AIBMEC HIGH WYCOMBE — BUCKINGHAMSHIRE — ENGLAND
T E D Telephone : High Wycombe 2060. Cables : Airmec, High Wycombe
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SELENIUM
RECTIFIERS

consult

HETHER the need is for a single

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.

@ Electrix Rectifiers are characterised
by their cool running and consistent
long-life conformity to stated specification

@ Manufacturers, Traders and Electronic
Engineers, send us your specific require-
ments.

@ Your needs may possibly be met from
‘“ standard > types, or

@ “ To specification”
quickly prepared.

models can be

@ Quotations by return... and deliveries
a matter of days only.

@ We welcome export enquiries.

Here are some typical ** standard ** full-wave types

each
Output 12/15 Volts D.C. | Ampere. List Price 9/-
Output 12/15 Volts D.C. 2.5 Ampere. ,, 13/6
Output 12/15 Volts D.C. 4 Ampere. " 22/6
Output 12/15 Volts D.C. 6 Ampere. . 35/~

Trade Supplied

@® Heavy duty rectifiers with say
230/250 volts A.C. input and 220
volts D.C. output a speciality.

@® We use only freshly manufactured
selenium plates and components,
no ex-W.D. materials whatsoever.

HOUSEHOLD ELECTRIX LTD

47-49 HIGH ST., KINGSTON-ON-THAMES
Telephone: KiNgston 4585

|

In the Winter Number of the

UARTERLY

——NOW ON SALE——

Proposals for a Programme
Fading Circuit
by R. C. Whitehead, A.M.L.E.E.

Planning and Installation Dept.,
B.B.C. Engineering Division

The author points out several disadvantages of conventional
methods employed for fading sound and vision signals. He then
proceeds to describe several alternative circuits designed to
overcome these disadvantages and based on the use of com-
binations of resistive elements having positive and negative
temperature coefficients.

The use of such elements in the circuits described is shown to
eliminate many of the difficulties commonly encountered in
programme fading networks.

Standardisation of Magnetic Tape
Recording Systems
by E. D. Daniel, M.A., A.M.I.E.E.

ana .
P.E. Axon, O.B.E., M.Sc., Ph.D., A M.LEE.

Research Department, B.B.C. Engineering Division
The recording characteristic of a magnetic tape system can be
defined in terms of the magnetic induction at the tape surface.
A method of measuring surface induction is described which
employs a non-magnetic conducting loop as a reproducing head.
Using tapes calibrated by means of this device, the action of
conventional magnetic-core reproducing heads is examined and
various empirical expressions are.deduced for their response.
It is shown that if suitable corrections are applied conventional
heads having either short or very long gaps may be also used for
standardisation, Finally, the effects of various common imper-
fections and maladjustments in all types of reproducing heads
are examined in detail.

Technical Training for
Broadcasting

by K. R. Sturley, Ph.D., M.I.E.E.
Head of Engineering Training Department,
B.B.C. Engineering Drvision
Is technical training in broadcasting worthwhile > This problem
is examined and details of the' B.B.C.’s views on the matter
and some of the methods employed by the Department, are
stated. Information on the types of courses which have been
formulated for particular categories of staff under training for
specific reasons, together with a chart showing the courses and
the proportion of time spent on the varlous aspects of the work,
is given.
Other contributors to this number discuss broad-
cast talks, drama, music and farm radio.

— PRICE 2/6

Obtainable through bookstalls or news-

agents or post free from B.B.C. Publi-

cations, 35, Marylebone High Street,
London, W.1. Yearly Subscription 10/-.

MarcH, 1954
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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.
Ltp., Liverpool and London. TELEPHONE MANU-
FACTURING Co. L1D., St. Mary Cray, Kent.

AT 8521-BX 106
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High quality material and
dimensional precision are
attributes of Bullers die-
pressed products. Prompt
delivery at competitive
prices.

MARCH, 1954

7 i

PORCELAIN
for general insulation

REFRACTORIES
for high temperature insulation

gLI08

We specialise in the manufacture of

FREQUELEX
for high-frequency Insulation

PERMALEX & TEMPLEX
for capacitors

BULLERS LIMITED

Polcelam Works : Office fron Works :
MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON,
STOKEAON-TRENT LONDON, E.C.4 STAFFORDSHlRE
Stoke-on-Trent 5164 MANsion House 9971 Tipton 169)

NEW ARCOLECTRIC SIGNAL LAMPS

For Low Voltage or Mains

Illustrated are a few signal lamps taken
from our wide range. The insulation of
every Arcoleciric signal lamp will resist
a flash test of 1,500 volis A.C.

The S.L90 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
altractive panel appearance. This holder
can be fixed in a single 3" hole.

The mains voltage signal lamp SL.88/N
is supplied complete with an M.E.S. neon
tube and a suitable series resistance.

Write for Catalogue No. 128

ARCOLECTRIC

I WITCHES - LTD

SL.82

CENTRAL AVENUE, WEST MOLESEY, SURREY ' TELEPHONE:

S.L.86

SL92
MOLESEY 4336 (3 LINES)
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Pomters for Designers

CONSTRUCTORS

|

NUMBER TWELVE

GERMANIUM DIODE

GEX 34

The use of the Germanium Diode with its attendant
advantages of robustness—smallsize—longlife—highefficiency
—freedom from hum and general circuit manoeuvreability is
rdpidly becoming standard practice in modern television
receiver design.

The GEX 34 has been specially developed as a high level
visiondetector tomeet the increaseddrive voltage requirements
of modern cathode ray tubes operating at high E.H.T. voltages.
During manufacture the GEX34 is subjected to special functional
tests at the typical intermediate frequency of 35 Mc/s to ensure
a satisfactory R.F. performance.

It is also an efficient sound detector and sound noise
limiter. In the former application it is capable of driving a
high efficiency output pentode directly, thus enabling the
designer to eliminate the customary intermediate audio stage and

‘itsancillary components. This typical television sounddetector

and noise limiter circuit uses two GEX 34 germanium diodes. The
saving in space possible using germanium diodes compared with
conventional thermionic diodes is obvious from the full size
illustration

of the GEX 34,

UV ULV ULUY UVUUVUVUUVUVUVUUVULUUUULUVUUUUUUUU UV

Dept. for full
technical data on 1,
the GEX 34 and the UL e 4
complete range of LF DETECTOR NOISE ouTPUT
G.E.C. Germanium
Diodes.

RFC lo R
WritetoOsramValve 1 | e
s 47Kn n |
and Electronios _1J= i 105F .,,,F.# § % u <5
ohn
L

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KFNGSWAY, W.C._ZJ
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Designed to meet the 04,
demand for Egen reliability within t’
the smallest possible compass, these

exceptionally small carbon potentiometers

(3" diameter) retain all the desirable features of
their standard-size counterparts. The special

Py /@(J]‘/'}/:/}(l/ :
] (/
Egen carbon deposition process Gs
ensures a highly stable resistance element y /4 S“ AM P‘N
Magrde

of extreme durability.

Double-contact rotor provides firm / M

balanced contact with exceptional freedom

from wear and noise. Positively located E“s
soldering tags, silver plated for easy SGRE

soldering. All steel parts rustproofed. i

Standard resistance y: M B A
values available, — 4 3

from 5000 chms (el W

to 2 megohms. Z = »

Type 105 is identical € ¥ ' W
to Type 115 except ! A

that a 2-pole Q.M .B.

switch is
incorporated.

Pacing progress in the ever expanding
field of Electronics, the extensive
M.E.A. range of standard toolings,
plus special patterns on request,
are available in all grades of

| Silicon and Nickel Iron Alloys.
Your requirements, standard

TYPE 105

PRE-SET RESISTORS

A twire-woundlpre-set or special, will receive
T el or . . 3
es‘%;%s’s% %%’Lnung immediate attention.

SUB-MINIATURE YOLUME CONTROLS
_For use in Deaf Aids and other
miniature electronic apparatus T iallowmg catalogues  are

available :  Transformers and

Choke Stampings, F.h.p. Motor

.;‘_l%mpingx‘; Igagnetifv '.S’;afe;:ing

e ubes an ases, Nickel Iron

Export enquiries welcomed Alloys Data, on request to our

Head Office, Dep . FHIM.

T ofewvice Lo elence and Srdustiy

| Lh ioughout Hhe Jieled of &lectiontor
] MAGNETIC & ELECTRICAL ALLOYS LTD.
HEAD OFFICE : 101103, BAKER ST,, LONDON, W.1. Tel. : Welbeck 2381/2,
EGEN ELECTRIC LTD., POTENTIOMETERS WORKS : BURNBANK, HAMILTON, LANARKSHIRE. Tel.: Hamilton, 932/8/4.
CHARFLEET INDUSTRIAL MANCHESTER : 33, BYROM STREET, DEANSGATE, Tel.s Blackiriars 5223,

ESTATE, CANVEY ISLAND, ESSEX « PHONE: CANVEY 691-2 | BIRMINGHAM : 12, WESTWOOD RD., SUTTON COLDFIELD. Tel. : Stroetly 78586
FB
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THIS MARKS THE SPOT...

FOR AERIAL NEWS AND VIEWS

They ate 2l 5 STAR
AERIALS”

ANTEX The entirely new and patented
“SNAPACITOR? principle, exclu-

6 MODELS sive to Antiference, provides an
aerial that is:

CORROSION PROOF
There are no metal-to-metal connec-
tions.

DIPOLE

3 MODELS PRE-ASSEMBLED AND

ALIGNED
Rods and insulator are factory as-
sembled as a complete unit.

QUICKER TO INSTALL
Factory built as a unit, packed
complete in one carton, is instantly
ready for mounting—no loose parts
to go astray.

DIPOLE

AND

REFLECTOR

LIGHTER IN WEIGHT
Construction is of highest grade
aluminium tubing of aircraft speci-
fication which provides maximum
strength with minimum weight, to
withstand the severest of weather
conditions.

4 MODELS

MULTI-
ELEMENT

TRULY COMPETITIVE
IN PRICE

+ + 4+ ++

4 MODELS M?:?S/st 27,6 L 23‘,-

AVAILABLE FROM ANTIFERENCE
APPOINTED DISTRIBUTORS.

Fully descriptive leaflets on request :
Leaflet No. E3|W. “ Antex > Series.

Leaflet No. A3]/W. Single Dipole, and :
ANTIFERENCE
°

Leaflee No. P3/W. Multi-Element

ANTIFERENCE LIMITED, BICESTER ROAD, AYLESBURY, BUCKS.

GD _
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CORDIALLY
. o o
B visit our
% For the first time
we can offer direct, 1 |
comparative de-

monstrations—
under identical
conditions—of the
accepted best in
high quality audio
amplifiers and
loud-speakers.

_—

% We are demonstrating tape reproduction
to truly high fidelity standards.

Mon. to Fri. 10.30-5.30.
Sat. 10.39-12.30. Phone REG 7363

WIRELESS WORLD MarcH, 1954

INVITE ALL HIGH-FIDELITY ENTHUSIASTS TO

B. K. PARTNERS LTD.

229 Regent St., London, W.I.

H.P. terms on all
equipment available

(Entrance Hanover St.)

(onnoisseur

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

OVERSEAS AGENTS: S. Africa: W. L. Procter (Pty.) Ltd. 63 Strand Street, Cape Town.
Canada: The Ascral Electric Co. Ltd., 44 Danforth Road, Toronto I3, Ontario.
Hong Kong : The Radio People, Ltd., 31 Nathan Road, Hong Kong.

Lonsdale Street, Melbourne.
Head Office 12/14 Courtenay Place, Wellington.

Facsimile in Sound

3-SPEED MOTOR 3-HEAD PICKUP

Identify each instrument in the orchestra with * Connoisseur > High
Fidelity Equipment. Records seem to live when played.

The 3-speed motor (333, 45, 78 r.p.m.) with 12in. turntable is priced
(without pickup) at £21/17/3.
The 3-head pickup (if required with one head £5/19/3) extra heads
£3/6/3. Spare Armature System with sapphire 13/7.
All prices stated include Tax.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE
Telephone : Halifax 69169

Australia : J. H. McGrath & Co. Pty., Led., 208 Littie
New Zealand: Turnbull & Jones Ltd.,
Malaya : (Main Distributors)

Eastland Trading Co., ! Prince Street, Singapore.
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for circuit experiments

Three types of junction transistor, the Mullard OC10, OC11 and OC12 are
now available for circuit experiments.

In the past, the lack of supplies has prevented circuit designers in this country
from gaining direct experience of junction transistors in their own laboratories.
Now, however, the availability of the first junction types invites practical investi-
gation into their many possible applications.

As junction transistors provide no current gain when connected with grounded
base, they are more usually employed in grounded emitter circuits, where they
function well as A.F. amplifiers. In both amplifier and oscillator circuits these
transistors will operate with supply voltages as low as 1.5V and with current
consumptions of the same remarkably low order.

The OCI11 is a general - purpose amplifier, while the OC12 is intended for
operation in an output stage, although it can, of course, be used otherwise. A
low - noise version of the OCI11 is provided by the OCI10, a special transistor
for early stages in high-gain amplifiers.

Junetion transistor type l ocClo ocCi! oci2
T ] “m 1 1

Max. D.C. negative collector-to-emitter voltage ) I 4 4 4
Typical D.C collector voltage (A2} 2) 2 2
Typical collector current (mA) -0.5 -0.5 -2
Current amplification factor (/) with grounded emitter 17 17 30
Output resistance with infinite A.C. source

impedance (grounded base) (KQ) 700 700 500
Special low-noise characteristics | * - —
Y Superior type for these characteristics. i i i

Information on these junction transistors and the point-contact types in the
Mullard range of semi-conducting devices will be gladly supplied by the Industrial
Technical Service Department at the address below.

@ The OC10, OC11 and OC12 are readily available for experimental purposes at
a price comparable with that of mains subminiature valves.

2 N\

Mullard

MULLARD LIMITED, fOHHUNICATIONS & INDUSTRIAL YALYE DEPT., CENTURY HOUSE, SHAFTESBURY AVE., LONOON, W.C.2

MVTis2
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MODEL 840
AC/DC . COMMUNICATIONS RECEIVER

Seven valve superheterodyne with R.F.
stage.

Frequency coverage 30 Mc/s. to 480 kc/s.
Gear driven tuning with 140/1 reduction.

Mechanical bandspread. Accurate re-
setting.

B.F.O. and noise limiter.
Internal loud-speaker. Headphones jack.

Robust diecast construction. Rustproéfed
steel case.

Suitable for tropical service.
Weight 301bs. Size 163" x 101" X 83" high.

The New Model 840", illustrated above, possesses full Coms
munication facilities and opera:es{rom either A.C. or D.C. mains
100/110 and 220/250 volts.

List Price (in U.K.) £45
Exempt from Purchase Tax
PLEASE WRITE FOR FULL SPECIFICATION TO THE MANUFACTURERS :

STRATTON & CO. .LTD.. EDDYSTONE WORKS, BIRMINGHAM, 31

A THREEFOLD INSTRUMENTATION
SERVICE. ..

F. C. Robinson & Partners Ltd. offer a unique threefold service to users of
electronic instruments in the North of England. Enquiries are invited and
will receive prompt attention.

We are agents for the leading makes of radio and

' ‘television test equipment, electronic instruments

1 and industrial control apparatus and stocks are

constantly maintained at our showroom in
Manchester.

equipped and staffed for the design, development
and manufacture of specialized non-standard elec-
tronic apparatus.

2 Our factory at Cheadle, Cheshire is specially

Prompt and skilled maintenance facilities are
always available. Our specially trained engineers

3 are ready to carry out repairs to electronic instru-
ments, either in our own workshops or on your
own premises.

F. C. ROBINSON & PARTNERS LIMITED
: ELECTRONIC ENGINEERS

Sales & Service: 287, DEANSGATE, MANCHESTER, 3. Phone : DEAnsgate 6601
Factory : COUNCILLOR LANE, CHEADLE, CHESHIRE.
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To start you talking

—and listening

Those who have followed the growth of high
quality reproduction in recent years may wonder how it is
possible to improve still further the amplifier part of the
system. Yet, like its predecessor, the QUAD II introduces
entirely new features of importance to the final objective—
features anticipating trends in design of both amplifier and
associated equipment.

Engineers will readily appreciate among the many salient
points of design of this amplifier, the complete stability
under all load conditions. They will delight too in the
unique low noise pickup matching system and in the new
wide range filter developments.

The gramophone enthusiast will be pleased to find that
his moving coil pickup no longer requires a transformer ;
that each of the seven playback characteristics is accurately
provided at the touch of a button ; that the logical system
of filter control gives him low distortion without the
sacrifice of correct musical balance.

Above all, the musician will find that the QUAD II gives
the closest approach to .the original sound. . . . The
QUAD II booklet will tell you why.

A booklet

describing the

QUAD 1i

is available

on request from

7 =
=

PRICE £42.0. 0 RETAIL
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AIR-SPACED ARTICULATED

MaARCH, 1954

= AERFRINGE _for long-
. distance reception this range has Model “‘,\
a the high electrical performance Forward Gain
which is essential. The robust 8 dB
construction ensures long service ¥
even in the most exposed [Front/back Ratio
. R R cqnditions. The range Is available 21.6 dB
offer a unique combination of with |0ft. or I4fc. alloy mast and
( double chimney lashings or arrays Acceptance
only Prices from £12/15/- Angle 55°
FRACTIONAL CAPACITANCE complete (Model 63).
v/ HIGH IMPEDANCE e GommsrDesiae L are N SR
e construction plus driven .
array connections make the Forward Gain
. Dublex the highest gain aerial in 6d8
MINIMUM ATTENUATION this price bracket. The Dublex (as Max/min Rati
supplied to the B.B.C.}is available B IINER 2tI0
with 7ft., 10ft. or I4ft. mast 25d8
ALONG WITH versions or as an array only. The
Dublex 775 (7ft. mast single Acceprance
V TI L FLEXIBILITY lashing bracket) is £4/8/6 Angle 96°
EXCEP ONA L complete. (Mast and array isonly
3.2 ibs.)
. UNEX — Light in weight, high bimeell B0y
! in performance, the Unex Forward Gain
\ combines excellent forward gain 3dB
l ' 0 K l y PES with robust construction at a 'ow
price. The cross-connected JFront/back Ratio
elements give a driven array
o 25d8
1v!’:nchuns exrgesmely easy to erect,
g e Unex 835 (with 6ft. alloy Acceptance
FOR ANY OF YOUR STANDARD bmas:, )single| Iza;/l'llinx‘ chimney Angle 176°
racket) is only 9/ plete.
OR SPECIAL APPLICATIONS |
A few of the very low capacitance types are: | 5
;‘ERFOLD —Where conditions . Hddedl (;“
g o not allow an outdoor aerial to orwar ain
Type No. [Capacit. uu Flft.| Impedance ohms O.D. ’ be fitted, the Aerfold provides a 3.75 dB
3 high gain aerial which has excel- :
C.44 4.1 252 1.03” \ lent directivity. It is easy to fit Max/min Ratio
. 7 and by rotation will eliminate or 40 dB
C:4 4.6 229 1.03 substantially reduce interference.
c.33 4.8 e 0.64” Price £1/5/-. Acceptance
” Angle 120°
c.3 5.4 197 0.64
C.22 5.5 184 0.44"
5 6.3 171 S ACCESSORIES H.F. CABLES
C.11 6.3 173 0.36 The range covers coaxial plugs, All types are manufactured, in-
rs . cluding co-axials, twin feeders
c.I 7.3 150 0.36 .sockets, connector boxes, matc'h and screened  balamced  twin,
ing boxes, gutter brackets, tile Applications cover T/V and radio
clips. lightning arrestors. downleads etc.
/m CONNECTOR WIRES
7 ./ / / P.V.C. insulated single conductor and multi-strand types. Also,
screened and sheathed electronic cables and H T. connecting wires.

TRANSRADIO
N\

138, CROMWELL ROAD, LONDON, S.W.7

CONTRACTORS TO
H.M., GOVERNMENT

LTD.

' THE AERIAL’S RIGHT
IF IT’S AN AERIALITE

AERIALITE Aerials

AERIALITE LTD - STALYBRIDGE - CHESHIRE
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Photograpk: by courtesy of Handley Page Ltd.

GOODMANS

The flight characteristics of a newly designed aeroplane are the subject
of lengthy calculations before the first prototype is built. Whilst

the mathematical calculations are themselves accurate, they are based,
as in all design work, on several assumptions which have to be verified
by a series of pre-flight tests.

One of these essential investigations is the Ground Resonance test,

the purpose of which is to determine the various complex modes of
vibration of the airframe structure. The frequency of the mode and the
dynamic response at remote parts of the aircraft must be accurately
determined. The information obtained together with the aerodynantic
derivatives is used in predicting the critical ‘ flutter ' speed of the .
aircraft. The illustration shows one of the two Goodmans
Model 8/600 Vibration Generators which were used to
excite the Handley Page ““ Victor ” for this very important
test.

For wide frequency range vibration testing and dynamic
response investigations, Goodmans Vibration Generators
are an obvious choice. These units require no field
excitation and provide a faithful reproduction of the
input wave form. Industrial applications of controlled
vibration are continually increasing ; maybe it can
serve you—in which case our unique experience is at
your service.

The range includes models from the 8,600 shown, developing
a force of 4 300 lb., to the midget model, with a force of
4 21b., for opfical cell vesearch and hairspring lorque
testing, elc.

(Gié)ODMANS INDUSTRIES LIMITED, Axiom Weorks - Wembley

Just another of the wide
applications of Good-
mans Vibration Gen-
evators. Full technical
data  available from
Vibration Division** W

33
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EVERYTHING

'YOU HAVYE ALWAYS WANTED

po’w available in this chassis ¢ de luxe’ model

The BURGQ@YNE 8 VALVE

Superhet — Custom Built — Radiogram Chassis (&

With a push-pull output giving 8 watts of
undistorted quality reproduction and using
negative feed-back, this fine chassis is
supplied for those connoisseurs wanting
only the best, at a price within their means !

% Wavebands 16-50;
2,000 metres,
% Bass and treble cpntrols for cut and lift.
% Magic eye tuning indicator.
Y% Precision flywheel tuning.
¥ Chassis size 12in, X 7¢in.
% Overall height 9%in,
Chassis height 24in.
% 8 Mazda valves 6C9, 6F15, 6L1, 6LD20,
UU7, 6M1 and 2 6P25.

Come to the *Radio Centre” to see and
hear this exceptional unit or order in
confidence by mail.

% Speech coil impedance 3 OR 15 ohms.

% Extension speaker sockets.

% Smoothed power supply 200-250 v. A.C.
incorporated on chassis.

% Specially designed for perfect reproduction
ofpthe LONG PLAYING as well as the
standard record.

¥ Brilliant reproduction on radio.

% Long distance reception as clear as local
stations.

% TWO YEARS’ GUARANTEE.
% See our Loudspeaker list for suitable types
of units.

This 4 watt Amplifier...

complete with 3 wvalves, for use on A.C.
mains, giving brilliant reproduction has
been produced in very large quantities.
Because of this we have a surplus quantity
this month only, which we can offer at
79/6, carr. paid.

MakecH, 1954

PRICE ONLY 22 GNS.

H.P. TERMS £7/14/- deposit, 12 monthly
payments of 29/-. CREDIT TERMS. Send 59/-
to secure and eight monthly instalments of 59/-.
Carr. and pkg. 7/6.

79’6

Carr. Paid.

Ready to use

THE BURGOYNE TONE

when bass or treble are altered. The use of
continuously variable controls is most necessary
when dealing with unknown characteristics, for
compensation of these can only be done by ear.
As the characteristics of the human ear vary
with intensity, the compensation required is a
function of the loudness of reproduction.

-CONTROL

This unit provides a wide range of bass and treble control,
without the need to re-adjust the main volume control

/ Complete and ready to use
®  Or nine monthly inst. of El/-

PRE AMPLIFIER - A.7.

With a badly designed tone-control amplifier,
the critical listener will find himself indulging
in an orgy of knob twiddling which cannot be
rationalised. ‘This unit not only avoids
introducing distortion into the reproduction,
but precisely and easily overcomes the defects
of the signal fed into it. The unit is supplied
completely assembled and tested. A three-
position input switch is incorporated :—
RADIO-78-33/45.

THE R.FL RADIO FEEDER UNIT iThe BURGOYNE HIGH FIDELITY

An inexpensive tuning unit using ** straight ** T.R,F. circuit tuning the

Medium Wave Band only. It can be used with any amplifier.

is exceptionally sensitive and can be used in
areas of only moderate signal strength.

By use of 2 T.R.F. circuit the bandpass is such
that the output fed into an amplifier is of very

high fidelity, and full advantage can be taken

of the transmitted quality. The unit is provid:
with only two controls—Tuning and
Sensitivity—and consequently is very
simple to operate. No tuning scale is
provided as it is thought that the great
majority of constructors will prefer to
fit the unit into a cabinet and so be able
to choose an assembly to suit the
housing. Adequate spindle length is
provided in all cases. .

The kit is complete in every detail, and
the instruction manual fully detailed and
illustrated.

Instruction Manna!l only 2/~

Campl
Comand s 36 £3.12.6

L L Y Y R T P Y L R R P YL T

MAIL

THE RADIO CENTRE.

COMPLETE KIT WITH
VALVES

Telephone: MUSeum 6667.

The unit

'nll

£2.12.6

E. & G.

CRYSTAL MICROPHONE

for Desk or Table use made by

RONETTE

only 55/- post free

This attractive microphone is
housed in a cream plastic case with
gold background as illustrated.
Fitted with type DXI12 crystal
insert as used on the famous
“ CORONATION ” microphone,
the frequency response is 30-
13,000 cfs, and the output level at
1,000 ¢fs, 1.3 mv. s Bar in 5
Megohms.

ORDER




Marcy, 1954

WIRELESS WORLD

35

The M.O.S.

PERSONAL CREDIT PLAN

Two methods of purchase are available :—CREDIT SALE OR
HIRE PURCHASE. The first allows you to own your equip-
ment on payment of a first instalment of nine which are spread
over 9 months. We quote the first instalment as one-ninth of
the total purchase price. but if you so desire the first instal-
ment can be any sum you please (within reasonable limits).
The second method secures delivery on payment of one-third
of the cash price and the balance plus charges spread over
any period up to 18 months. Again, we quote payments
spread over 12 months but this may be varied.

Our range of electronic equipment is unequalled by any other

*

*

*

*

Your enquiries and orders will be dealt with confidentially
whether by mail or personal shopping. We have years of
experience behind us to advisc and help you on your choice
of goods. Carriage and packing is extra, all prices quoted
being ex warehouse and subject to market fluctuations. Com-
prehensive lists are available upon request.

We specialise in export and, having a world-wide market for
our merchandise, we have had to create a special export
packing department, which, having had long experience of all
types of packing for all markets, will ensure that your order
reaches you safely wherever you are.

*

modern showrooms.

firm, and can be inspected at your leisure in our spacious
_Here is a selection listed below.

*

Satisfaction is always guaranteed to our customers, no matter
how small the order, it will be valued by us.

CREDIT SALE OR H.P. TERMS
9 Mthl;

ITEM y. 12 Mthly.
CASH PRICE Inst. DEPOSIT Inst.
AMPLIFIERS AND ACCESSORIES
Acoustical Quad IT  ........ £42 0 0 106/6 £14 0 0 53/6
Burgoyne A7 Pre-amp ...... £310 0 11/~ £1 3 4 7/-
EMG steep cut filter ........ £410 0 14/2 £110 0 8/—
Leak pointone ............ £28 7 0 72/- £9 9 0 36/2
Leak varislope ............ £12 12 0 32/4 £4 4 0 17/4
Leak steep cut filter .. .. .. £510 0 14/~ £116 8 -9/3
Lowther AISF  ............ £45 0 O 115/- £15 0 0 58/4
Lowther master control £20 0 0 S1/- £6 13 4 25/6
Rogers baby de Luxe ...... £14 0 0 35/6 £413 4 19/-
Rogers Junior pre-amp. £9 0 0 24/6 £3 0 0 13/4
Grampian ENSA .......... £46 0 0 ll7/— £15 6 8 59/6
TAPE RECORDERS AND ACCESSORIES
Baird ‘ Sound Master ” Re-
corder ....... .. £68 5 0 171/- £22 15 0 86/6
Editor Recorder .. ... £47 5 0 120/- £1515 0 60/~
Ferrograph Recorder ........ £79 16 0 — £26 12 0 100/-
Grundig Recorder .......... £84 0 0 213/~ £28 0 0 106/9
Grundig Console Recorder £99 15 0 254/- £33 5 0 126/3
Emicorda .................. £94 10 0 242/- £31 10 0 120/9
MSS PMR/3 Recorder ...... £99 15 0 254/- £33 5 0 126/3
Sound Master KIT ........ £60 0 0 152/~ £20 0 © 79/-
Vortexion Recorder (Wearite
Deck) .........cooununn £84 0 0 213/- £28 0 0 106/9
Lane Tape Desk  .......... £17 10 0 42/10 £516 8 22/~
Truvox Tape Desk ........ £23 2 0 59/ £714 0 29/-
Wearite Tape Desk 2A . ... .. £35 0 0 89/- £1113 4 46/6
Wearite Tape Desk 2B . ..... £40 0 0 102/- £13 6 8 51/1
Burgoyne Oscillator Unit .... £117 6 7/- £012 6 4;—
Lane Amplifier Kit.......... £13 0 0 33/2 £4 6 8 17/9
L.ane Amplifier ............ £1510 0 39/6 £5 3 4 20/6
LOUDSPEAKERS
WHARFEDALE
15CS £16 0 0 41/~ £5 6 8 21/2
W 5. £1510 0 39/4 £5 3 4 20/7
Supcr 12CSAL £16 0 0 41/~ £5 6 8 21/2
WI2CS........ £915 0 262 £3 S 0 14/2
WIi2 ..... £9 5 0 24/8 £3 5 0 13/4
W10CS (B £12 6 6 31/10 £4 2 6 16/11
Golden 10 £713 3 21/8 £211 0 1l1/10
,Bronze 10.. .. £412 8 14/6 £11011 8/2
Supe. 8CSAL £613 3 19/5 £2 4 5 10/9
Super 8CS £6 6 7 18/9 £2 2 2 10/1
Bronze 8 .. £3 31 11/5 £1 1 4 6/6
Super 5 £6 13 3 19/5 £2 4 5 10/9
BBl 0057 0000 METSRNRNN ... £2 0 0 8/6 £0 16 8 S/
W.B.
12in, Concentnc Duplex (less
| transformer) . . ............ 2211 0 57/11 £7 10 4 29/6
Ditto (with transformct) = 2316 0 60/~ £719 0 30/9
10in. Concentric Duplex (less
transformer) . ............. £9 7 6 24/11 £3 2 6 13/9
Ditto (with transformer) £1015 6 28/~ £312 0 15/4
Tweeter Unit .............. £315 6 12/- £1 5 0 7/6
HF610 High Fldehty ...... £210 6 9/- £01610 6/-
HF810 High Fidelity £3 0 6 10/~ £1 0 2 6/6
HF912 High Fidelity ...... £3 7 0 11/- £1 2 4 6/11
HF1012 High Fidelity ...... £313 6. 12/~ £1 4 6 7/3
GOODMANS
Axiom22 ................ 1414 0 37/6 £5 4 0 192
Axiom 101 ................ £612 1 19/2 £2 4 0 10/7
Axiom 102 .............. .. K918 0 26/5 £3 6 0 14/4
Axiom 150 £10 5 6 27- £3 8 6 14/9
Audiom 60 £ 2 6 3/ £2 17 6 2

CBEDITD SALE OR H.P. TERMS
U

ITEM Mthly. 12 Mthly:
I CASH PRICE  Inst. DEPOSIT lnst,
I TEST EQUIPMENT
AVO
| Heavy Duty Meter 0 0 38- £5 0 0 20/-
Model 7 or 40 Meter . 0 0 49/- £6 10 0 26/-
| Universal Minor ... [ 10" 0 0 27/6 £310 0 15—
Signal Generator, Mains or
| Battery sl o L £30 0 0 74/6 £10 0 0 39/
Universal Bridge .......... £34 0 0 86/~ £12 0 0 42/~
| Electronic Test Meter ", . .. £40 0 0 102/~ £13 6 8 50/-
Valve Characteristic Meter £60 0 0 153/- £20 0 0 75/-
| D.C. Minor .............. £5 5 0 16/~ £115 0 92
Model 8 Meter ............ 23 10 0 60/~ £7 16 8 30/4
l ther cases for 7, 8, 40 and
heavy duty meters ........ £3 0 0 9/6 £1 0 0 5/=
| Abvance
Audio Generator HI. ...... £25 0 0 63/- £8R 6 8 33/-
| Signal Generator E2'... . " £28 0 0 70/~ £9 6 8 36/6
Signal Generator J.I. ........ £35 12 0 90/~ £11 17 4 45/6
I Signal Generator P.I.  ...... £19 19 0 51/~ £6 13 0 25/6
I TAYLOR
20B Circuit Analyser ........ £1515 0 40/~ £5 5 0 21/6
| 44A Montrose Meter . £210 0 8/9 £016 8 5/
45B Valve Tester £2510 0 64/- £8 10 0 32/6
| ¢6A Signal Generator .. .. .. £2210 0 58- £710 0 30/~
7OA Univcrsa] Meter. 1,000
| _opv. ool £1210 0 322 £4 3 4 173
7lA Universal Meter 1,000
| opv. oo £1210 0 322 £4 3 4 173
72A Universal Meter. 1,000
| Copyv. ..ol £16 0 0 40/6 £5 6 8§ 212
75A Umversal Meter. 20,000
[ Eorcoeooonae ko £15 0 0. 38~ £5 0 0 20/6
77A Umversal Meter. 20,000
I .................. £15 0 0 38~ £5 0 0 20/6
85A/P Umversal Meter. 20,000
|D TopwA £19 10 0 49/~ £6'10 0 '26/-
88A Umversal Meter ... .. ... £22 0 0 55/6 £7 6 8 2711
| 90A Universal Meter ........ £1515 0 40)- £5 5 0 21/6
110CBridge  .............. £14 10 0 37/~ £410 0 20/-
l 120A Universa] Meter. 20,000
.................. £9 0 0 24/6 £3 0 0 13/4
| 130A Imulauon Circuit Tcslcr £15 0 0 38/~ £5 0 0 20/6
170A Electronic Test Meter .. £24 0 0 61)- £8 0 0 31/6
I 190A Audio Oscillator ...... £22 10 0 58~ £710 0 29—
240A Pattern Generator. ..... £14 0 0 36/~ £4 13 4 19/~
l 260A T.V. Wobbulator ...... £36 15 0 93/- £12 5 0 46/~
COSSOR Tele-Check ...... £27 0 0 68/~ £9 0 0 35/-
l Portable Oscillograph 1039 £29 0 0 72/]3 £913 4 39—
EVERSHED Wee-Megger .. £20 14 0 52/- £6 18 0 26/8
l PULLIN Universal. - Test
Meter Series 100.......... £11 11 0 30/- £2 0 0 20/~
I RC Bridge/Valve Voltmeter £40 0 0 102/~ £10 0 0 57/6
AMPLION D.C. Test meter. £5 0 0 15~ £1 0 O 10/~
I B.P.L. Foundation Meter Im/a
F.SD.3%in. .......... .. £310 0 11/9 £ 3 4 71—
I 0-500 Microamps 3iin.
Meter (Flush Mfg.) ...... £310 0 119 £1 3 4 7/-
| Universal Meter .......... £510 0 16/6 £110 0 10/~
Radar Kilovalter .. ...... .. £317 6 12/9 £1 6 0 7/6
l Denco Modulated Test oscil- )
lator MTO1 ............ £315 0 12/9 £1 S5 O 716
| Carriage and packing extra
I All prices are ex warehouse

SUPPLY COMPANY

33 Tottenham Court Rd., London, W.I

Telephone : MUSeum 6667
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The

smallest
precision
soldering
instrument
you've
ever

seen !/

® No fatigue . . . as light and easy
to use as a pencil (3 0z.)

@ Speeds production . . .
in 30 seconds.

® Safety first . . . for 6, 12 or 24 volts.

@® Prevents damgge . . 1
concentration for small assemblies.

heats up

® Robust construction . . . no ceramic or
mica formers to break or flake.

® Fully reliable. . . in constant demand by
the world’s most famous manufacturers.

® Bit sizes: 3/16in., 5/32in., 3/32in. (inter-
changeable) and 1/16in.

® Consumption : 6, 8.3 or 12 watts.

ORY X

MINIATURE
SOLDERING
INSTRUMENTS

Sole Distributors :

+ 3 Tower Hill - London *+ E.C.3
Telephone : ROYal 4439

ANTEX

Smith’s
for

current
*know how>

From Smith’s shops and bookstalls you can
quickly obtain technical books on the
latest developments in circuit design, new
components, methods and new theories.
Books not hctually in stock can usually be
supplied within a day or so. Smith’s Postal
Service can send books to any address at Home
or Overseas. Lists of the standard works on
any subject gladly supplied upon request.

W. H. Smith & Son
FOR TECHNICAL BOOKS

HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2

MARCH, 1954

. pin-point heat -

e EDDYSTONE s

PRICE £106

The 680X is a fifteen-valve superheterodyne receiver of advanced
technique. 110/240 v. A.C. Continuous coverage from 30 M/cs.
to 480 K/cs. 2 R.F. stages. Crystal filter. °°S ** meter. Nolse
limiter. Stabilised H.T. supply. Variable selectivity, Push-pull
output, Accurately calibrated dial. Sensitivity better than
5 microvolts on all ranges, Numerous other features, Full
specification gladly sent. This and all other models available on
our convenient H.P. terms. Latest Eddystone Component
Catalogue now ready, I/-.
The

Eddystone
Specialists

SERVICES LTD.,

55 COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935

ODEI.
608
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The New RR.E., 224 paduclio?”

Solartron Oscilloscope x1316 Model D300

Outstanding features: Designed at the Radar Research Establishment this

® D.C. to 6 Mc/s.

new oscilloscope incorporates the latest advances in
® 1 usec. maximum sweep speed.

o BiliSnaTibrator. circuit technique and construction. It is eminently
® Video and T.B. delays. suited to the display and accurate measurement of the
® Y shift meter.

velocity and amplitude of pulse waveforms encountered
@ Fully tropicalised.

® Weighs under 50 Ibs. in radar and communications equipment. £145
oo e R == Full Technical detoils sent gladly on request.
7 S : J
( © TTRON] ORDER NOW FOR EARLY DELIVERY
(SOLARTRON
\\ e —— SOLARTRON LABORATORY INSTRUMENTS LIMITED
——————— a

SOLARTRON WORKS, QUEENS ROAD, THAMES DITTON. Tel: Emberbrook 5611 PBX
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S

S

Does not curl—lies flac on the transducer
head, giving better frequency response,
and smooth tracking.

Has the lowest possible surface friction—
reducing wear on transducer heads, and $

response.

guide pillars.

Has the best possible dispersion of oxide
particles, free from coagulation, and
flocculation ensuring low noise level.

Is correctly heat-dripd to preclude
*' blocking '* and sticking, layer-to-layer,

The Lacquer is formulated to attain the
maximum adhesion to the base material.
Suitable for Single or Double Track Recording. Length 1,200ftc.

on Z7in. Diameter Spool — Frequency responce 50 C.P.S. to 10
ke,s. at 7.5 In. per sec. Breaking strain exceeds 4ib.

Gives the highest
noise ratio—excelling in high-frequency

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.

under storage conditions. The Lacquers are pigmented with the
: highest grade powder. The individual
particle size is less than one micron

(0.000039 inch).

22(6 st
MAGNETIC COATINGS LIMITED

MARCH, 1954

SOI\S Why those concerned

with recorded sound choose

FERROVOICE

MAGNETIC

RECORDING TAPE

The pigment is dispersed and milled, with
the highest degree of control, thus
ensuring a uniform dispersion of the
oxide particles within the binder.

possible signal-to-

Has a superlative dimensional stabllity—

a ! ) The spools were designed to incorporate
negligible stretch, and the highest possible 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 initially to a

magnetising force of H 2,000 oersteds,

38 GROSVENOR GARDENS LONDON SW/| Telephone: SLOANE 9129

WORKS & LABORATORY:

LARCH ROAD - LONDON - SWI2

25 DASHWOOD TRADING ESTATE
BALHAM 5579

REDUCE YOUR PRESS TOOL COSTS

THE HUNTON UNIVERSAL BOLSTER OUTFIT
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

with detachable
positive-action
Strippers take the
complete range of
Punches {in. to 3%in,
dlameter

% Two Punch Holders

Bolster Frame with i 7

2 adjustable gauges '%/Z{‘ ///"(

and insertable steel "’/// /é/l//ﬁ, /

Holders for Dies 4 i /

3in. to 3}in. bore s //{"
diameter. . i

Equip your Press with
the Hunton Outfit and use
inexpensive standardised Punches and

Dies jin. to 3iin. diameter, obtainable from stock—in gyin. sizes
—when required.

Standardised Tools also available at short notice for Square, Oblong and
other shapes, 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

Heat, shock and moisture proof.
Diameters from 0.5 mm. to 30 mm.,

in 36" lengths. It is manufactured
in all colours and bi-colours.

SPICERS LIMITED

19 New Bridge St., London, E.C.4. Tel.: CENtral 42I1
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...more than you BARGAIN FOR / B2

SYR-TAX
A

In point of fact the reception you get when you fit one of these really
powerful units in compact form is more proof that OSMOR
" Q" Range Coilpacks provide quality and performance right out
of proportion to their midget size and modest cost. They have
everything that only the higiest degree of long practised technical
skill ean ensure—extra selectivity, super sensitivity, adaptability.
Size odly 13x34x2}, with variable iron-dust cores and
Polystyrene formers. Built-in trimmers. Tropicalised. Pre-
aligned, receiver-tested and guaranteed. Only 5 connections
to make. All types for Malns and Battery superhets, and T.R.F.
receivers. Ideal for the reliable construction of new sets, also for conversion of the
2t Receiver, TR.1196, Type 18, Wartime Utility and others. Send today for particulars |

SEPARATE COILS : A full range is available for afl popular
wavebands and purposes. Fully descriptive teaflet and connec-
tion data available. Just note these ‘‘plus points’' :
@ Only tin. high @ Packed in damp-proof containers.
Variable iron-dust cores @ Fitted tags for easy
connection. @ Low loss Polystyrene formers.

With Lines—you're on the right lines!

Navtea o o ot g O V)
"
e
‘P A spotlight on another of DIALS
¢ the “specials” in the OSMOR Type A. Glass DIAL
§ @ "Coil Range -
§ 45 K/C Tape Recorder Glin. X 9*‘"- Ol
[ . mounts in any position
" Oscillator Coil on or above the chassis . Keep those’ small components—resistors,
1, and works (?;:th any type = condensers, etc. " neatly stored yet visible
of drive. oice of two 3- colour s:ales— by using an
‘P TYPE QT8 Gt (L.M.S.) or G2 (M.5.S.). Price complete I OSMOR 7 JAR RACK"
(L TG e e 24/6. P. & P. 1/6. Pulley assembly for right £
) angle drive if required 1/9. Escutcheon 4/-. (If you're a generous husband you’ll buy
" ;@:lﬂl{l;uc\c;g;salrl::s;:ltﬂf e — —— one or two f_or your wife's larder, too—
" ;ape -decks. Single screw [} IgIE.I;lAL DSIALS :—7:]:;'Ll:ypplrfbc.lai:ndi‘:r:x:?dsap::ev:i'::az:lntal‘::;)
:’ ixing. Fitted tags. Pr\;:::d :'rz:a 4%""" ssqq' E;;ily{removeg!& c.a'anotM{'a'll out. Just the
B lillustrateaNaGrears thing for the tidy ' HA or Radio Dealer.
1 eac backeround B3 toloar Type | for wall-fixing, 6/9 each, holds 8 jars
) Typele, L.f“l.S. waves: (Jars are not supplied but are easily obtained.)
B AAAAAAAAANS S o M2, L. & M. waves Length 24in. enamelled olive green.
§ TWO for the Price of ONE M3 M, & 215, waves. || | Trpe 2 fas illustraced) for screwing under 2
" T Price 3/6 each. ihelf h/?seac ol ds"6éars
‘b i OSMOR Q| M Eoinceryl /S, Penz:nd |:Cidenar|1;e (e thgereen
4 CHASSIS CU Y % Drum, Drive, Spring wons Racxing either type).
‘) TTER andhCord for use with
An inexpensive but invaluable tool of entirely both types of dial, 3/2. ,
‘: new design. Cuts two hole sizes with any Send 5d. (stamps) for fully OSMOR STATION SEPARATOR
{ one reversible punch and die ; and can be descriptive literature includ- TYPE METRES
4 operated with a spanner or tommy-bar. ing The really efficient 5- Aerial § — 141-250
4
" Bhntks ;!;s:ly remo;ed Fo; l;)se oln steel ;x;z:‘c:lnpg;:e‘:m(;lmét u‘ll:': plugs 2 — 218283
up to s.w.g. Brass an ural up to i in here = 3 — 267-34|
¢ 16 sw.g. Aluminiam and Copper up to ‘,’,L‘,‘&bfe‘f:};:,é‘;i“:u?&‘é""&ﬁ ‘ana Collpack: leatleta, , 4 — 319405
{’ 14 s.w.g. Chassis Cutter leaflet, and full radlo and component Plug 5 — 395.492
] liats, etc., etc. into 6 — 455-567
4 = Recei g
" We keep stocks of_ma_n; fadia_companents SEever -8’:4||4(§-055|35k°/c
" for use in published circuits, including :— e p > e D e
« WIRELESS WORLD "’ is ls a device on the well-known '’ wave-
‘b ‘* No compromise ’* TRF Tuner. ‘' Midget trap "' principle, which will reject an undesired
1’ . Mains Receiver.”” Sensitive 2-Valve Receiver. signal when inserted in the aerial fead.
4’ Type  Hole Sizes Television Converter (special cofls in cans The Separator may easily be tuned to
) ] lin. x 1&in, NI Merice available), ete., etc. eliminate any one Station within the ranges
1» 2 i@n.x tgin. list g" ® I"RACTICAL WIRELESS " stated and fitting takes only a few seconds.
:’ 3 il;:nx):;.:: request. Coronet Four; Beginfr;ers' Superhet; Modern it:::’s:r'::"gr;:sz;e“ed by adjusting che
S ‘ High Power Amplifier 2; Attache Case A
" Tommy-bars available. Portable; 1155 Converter; A.C. Bandpass 3; Somp|et:thw:‘th t|(>,I|;§’.dsocket and full instruc
‘) The OSMOR * JIFFY PUNCH " Modern |-Valver; 3-speed Autogram, etc. [On e nOTIRE
) € Dear Reader, e 7/6 POST FREE Satisfaction guaranteed.
{’ For cutting smaller holes neatly and quickly We can’t mention all our products here but shall |
{ with one blow of a light hammer. be glad to receive your enquiries for Chassis, |n=anen asNseussmsssesmnmamsaNesasasssssaeany,
) = Tuning Condensers, Switches, Volume LF.s. 465 kjc. Permeablluty-tuned with 1
‘ P.Pat
1324/ Con!rols and all other Radio Com onen!s ying leads. Standard size I§in. x 1iin. x-
11324/53 p
‘) ; If ir’s top- -quality components and @ speedy, i For use with OSMOR coilpacks and-
‘) Type Hole Size courteous mv;[ce ou azc Io;kmgfor—try smior. 14/6 pair. PREALIGNED, 1/6 extra, :
[ A Lin. Ilus. price We really shall do our best for you Teemssammwussemvessssassasmsansassmsnsssuns?
1’ 8 {in. list on
) C 4in. request.
Q For use on Steel up 0 20 sz, Brass V/5Y)[///& radio products lid.
) an ural up S W u
€ and Copper up to 16 s.w.g. I
)
:;(Dept. W.51) 418, BRIGHTON ROAD, SOUTH CROYDON, SURREY. Telephone : Croydon 5148/9
W o Enguiries 1nvited) i A A W W A A
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Series 20
2" Dial
Instrument

accuracy on a
small scale

Pullin Miniature Instruments are
of unique and robust construc-
tion.
integral with top bearing bridge-

plece and centre iron, permits l
precision boring of the jewel

mounting holes thus ensuring

exact alignment of the coil. This |
gives an evenly balanced scale and
a very high standard of accuracy
Is maintained,

A new die-cast frame,

INSTRUMENTATION BY |

PULLIN

DYNAMOMETER TESTING SETS MULTIRANGE TEST SETS
MEASURING INSTRUMENTS PORTABLE TESTING INSTRUMENTS
INDUSTRIAL SWITCHBOARD INSTRUMENTS

MEASURING INSTRUMENTS (PULLIN) LTD.

ELECTRIN WKS., WINCHESTER ST., ACTON, LONDON, W.3
Telephone : Acorn 4651 & 4995,

Telegrams : Mipullco. Eaiux, London.

WIRELESS WORLD
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For your OWN-STYLED Cabinet!

‘TELEMAX" (lcridd
PROJECTION

TELEVISION CHASSIS

sth

% 23-valve
circuit,

Y% Sensitivity
better than 50
microvolts.

% Full band-
width.

Y 5-channel
facility.

v Complete with
valves, c.r.t. and
optical unit.

¥ Ready for fit-
ting,

¥ Chassis size
approx. 19" x 177
x 157,

STOP PRESS!
Price Reduced

% Detailed Specification from the Manufacturers :

TELEMECHANICS LTD

3 NEWMAN YARD, NEWMAN ST., LONDON, W.l. LANgham 7965

MANUFACTURERS OF

AUTOMATIC, HAND
& STRIP WINDING
MACHINES

SOLE AGENTS ABROAD

K. G. Khosla & Co,, 1 Original Road (Opp. Paharganj
Police Station), New Delhi 1, India,

Etablts Octave Houart, 14 Quai de L'Industrie, Sclessin-
loz-Liege.

R. H, Cunningham, Pty, Ltd., 118 Wattletree Road.
Armadale, S.E.3, Victoria. Australia,

Heftye & Frogg, Oslo, Norway, Storgaten, 15.

Technical & Industrial Services, P.O. Box 80, Claremont
Cape Town.

YOUR ENQUIRIES ARE INVITED

ETA TOOL CO

(LEICESTER) LTD
29A WELFORD ROAD, LEICESTER
Phone 5386
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USE OUR TECHNICAL ADVISORY SERVICE

If you are faced with a winding problem please ask
for assistance ; BICC technicians are always willing
to give you the benefit of their experience. For
most winding wire jobs the Publications listed will
provide the data you require. They are available
on request.

BRITISH INSULATED CALLENDER'S CABLES LIMITED

L}

No.

No.

No.

No.

No.

266

296
303
322

328

Insulated Winding Wires
and Strips.

* Bicaloc” Winding Wires
(Self Bonding).

Enamelled Oil Base Winding
Wires.

““ Bicalex” Winding Wires
(Synthetic Enamel).

 Fifty - Three” Enamelled
Winding Wires.

21 Bloomsbury St., London. W.C.I
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Several more good reasons
why our circle of friends keeps enlarging

Air Cooled, Compound Filled and Oil Immersed Transformers for every requirement
A.1.D. Authority Ref. No,: 6489/53

WILLESDEN TRANSFORMER CO., LTD,,

2a FRITHVILLE GARDENS, SHEPHERDS BUSH, LONDON, W.l2.
Telephone : SHEpherds Bush 5819

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

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.

. « « and now

TELEVISION!

A.M.Brit.l.R.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

NOTE NEW ADDRESS:

PRINCIPAL
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON, BRISTOL, 8
Tel. BRISTOL 34755

IF YOUR PROBLEM IS

COIL IMPREGNATION

The BLICKVAC HIGH VACUUM IMPREGNATOR meets
{f o the rapidly growing demand for high-

vacuum impregnation.

Full range of models available to meet the
needs of
- Y The large-scale Producer.

¥ The Research Laboratory.
v The small Rewind Shop.

BLICKVAC UNITS MEET THE
MOST  STRINGENT SPECIFI-
CATIONS.

Outstanding features:

% Ease-in Control. Y Simple attachment of auxiliary
autoclaves. ¢ Best quality fittings. J¢ Fully demountable
to facilitate cleaning.

UNEQUALLED FLEXIBILITY AND PE.RFORMANCE.

Units available for:
VARNISH BITUMEN
WAX POTTING RESINS

If your problem is Coil Impregnation
CONSULT BLICKVAC

Write today to

HAMILTON ROAD WORKS, HAMILTON ROAD, S.E.27

Associated with Blick Time Recorders Ltd., Blick.tngineering Ltd.
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NO EXTERNAL CHANNELLING EQUIPMENT !

Six Telephone or Teleprinter Channels,
plus Independent Order Wire Circuit.
Full Supervisory and Control Facilities.
Alternative Radio Frequency Band.

available for

early delivery complete in (o] ¢ [ Cabinet

Write for leaflet No. 198/ 6.

Srandard Telephores and Cables Limired

Registered Office : Connaught House, Aldwych, London, W.C.2
RADIO DIVISION - Oakleigh Road * New Southgate * London e+ N.I
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THE NEW -

REAISY

REGO. TR £ 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, DAF96 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 743" 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
length. List Price 2/- com-
plete. Suitable for use with
BSS. 1766-1951.

EVER READY DRY BATTERIES FOR RADIOS
TORCHES - HEARING AIDS - CYCLE LAMPS

MarcH, 1954
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WITH A MINIMUM OF WEAR

Calls for the use of
S. G. BROWN PRECISION SAPPHIRE NEEDLES
No. | Miniature '* Jewel-tipped needle for Lightweight pick-ups.
No. 2 ‘‘ Straight '* Jewel-tipped needle for Crystal pick-ups.
No. 3 *“ Trailer "' Jewecl-tipped needle for Medium weight pick-ups.
No. 4 '*Knee Bend Trailer '* Jewel-tipped needle for older type
Heavy weight pick-ups.
No, 5 ‘' Miniature Solid Sapphire ** needle for Lightweight pick-ups.
PRICES (Sub)'ect to full Trade Discount)
Nos. I-4, T/, plus 2/4 P.T. Post 6d.

No. 5, 9/3, plus 3/1 P.T. Post 6d.

There’san S. G. BROWN PRECISION SAPPHIRE
NEEDLE for every type of PICK-UP

All S. G. Brown Precision Sapphire Needles are protectively mounted on a
useful double-sided stroboscope (78 & 33-1/3 r.p.m.}). An instructive and
interesting Brochure with many useful hints on obtaining better reproduction
gladly sent on request. Write to Dept. W.

T SHAKESPEARE ST., WATFORD.HERT
%6 !BrO\Vn {":tb Telephone: Watford724!.

10 &2 mave everyTHvG

WATTS PUSH-PULL HICH FIDELITY AMPLIFIER
3 INPUTS: CRYSTAL & M/C. MICS. & CRAM.

3 TAPE SPEEDS: 3%.7% & 15 wcues ree secom
2 TRACKS PER TAPE — 2 Hes. RECORDING
2 SEPARATE INPUT CONTROLS ror wimme
COMPLETELY AUTOMATIC ERASE ¢eiccracmc)
DETACHABLE SPEAKER UNIT woor 1
FAST REWIND & FORWARD WIND
MONITORED & DIRECT  INPUTS
YERY COMPACT wonee 1015% x 10" x 7%”

3

SEND
| STAMP
FOR FULLY"
ILLUSTRATED,
BROCHURE

MODEL 10

£65

"MODEL 12

£66-10-0

wst Demonstrations from :—

ASSOCIATED CINE EQUIPMENTS LTD.

353, BEXLEY ROAD, ERITH, KENT. Phone: Erith 2543,

]
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A PRECISION -
SIGNAL GENERATOR J £y the W
BY ADVANCE

LIGHTER
Weighs only 10 Ib.

SMALLER

12 in. wide x 9in. high x 6 in,
deep.

R o COVERS
ey ”.u(onq. .;m-mn/s Py 100 kC/S to |00 MC/S

N ON FUNDAMENTALS I[N
SIX RANGES.

/ D ey wejs !

R D+ ® \\ \‘/:— . COMPLETE

with T.P. Pad and Dummy
o Aerial, etc.

10-30 %/ 8™ : ol T e ket

L For 105-125, 210-250 V 40-
< NG A : 100 cfs.

'77w-4dmnce

SIGNAL GENERATOR

2= »
- N~
N MULTIPLIED

o g
QUIPLIT VOLTAGE
sasms 3 tnceans . (%

A high grade generaror, in the Advance tradi-
tion, at a price that puts it within reach of
every service engineer.

Employing standard signal generator technique,
the P.1incorporates an up-to-the-minute oscilla-
tory circuit with special screening and filtering
so that even at 100 Mc/s leakage is less than 3
microvolts. The accurate attenuator system
embodies a non-inductive slide wire followed
by a five-position 75-ohm ladder network, and
the correctly terminated 75-ohm cable obviates
mis-match reflections and provides dummy
aerial output voltages substantially those indi-
cated by the attenuators.

The instrument is covered by the usual :
Advance guarantee. Write for fully descriptive Special models available:

leaflet No. W22. PI/M for 105-125 volts, 140-160 volts,
210-250 volts, 40-100 c/s.

PI/NA for |17 volts, 25-60 c/s.

ADVANCE COMPONENTS LTD., BACK ROAD, SHERNHALL STREET, WALTHAMSTOW, E.l17. Tel. : LARkswood 4366
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The best of Tape Recorders—and an
INDEPENDENT P.A. AMPLIFIER as well!

One of the many features cf the SIMON Portable Tape
Recorder is the provision of facilities for entirely in-
dependent use of the amplifier for public address, record
reproduction, etc. at 10 watts cutput power.
This versatile and brilliant Recorder was designed for
the user who expects—and appreciates—the best.
Two hours’ recording time. Twin tracks, two
speeds. Frequency response : 50-12,000 c/s at
73in./sec. and 50-7,000 c/s at 3}in./sec. Bass
and treble independently variable.

TO THE TRADE:

Ask for details of
spectal Dealer
facilities and Infor-
mation Sheet T1/6

18 in. x 15 in. x 10 in.
o 64 in. built-in monitor
200/250v. 50 Cycles A.C.

... High impedance for microphone ; 3
low or high impedance for radio v

100 watts approx.

SIZE ...
LOUDSPEAKER
POWER SUPPLY ...
INPUT CHANNELS

POWER -CONSUMPTION

- ﬁf&b/@ TAPE RECORDER

SIMON' ' for

Ask for Y Monomaster °* Finger- < Fast rewind and wind-
«“ THE GENTLE ART OF TAPESMANSHIP tip ** Control on, Sound Recording
and Information Sheet Ti'é % Provision for Remote o @

SIMON SOUND SERVICE L. (0epe. w)

S t
Y Separate capstans Control.

Sensible Price

48-50 GEORGE ST., LONDON, W.I. Phone : WELbeck 2371 Y Three motor drive % Drop-in loading.

TWO AND SIX!

This small sum will bring you on 50 glossy art pages*

a
URGENT ““PER RETURN " ATTENTION,

full information éenabling you to build ALL of the
following high-class equipment.

v 3-VALVE 3-BAND SUPERHET. FEEDER UNIT.

Y 4-VALVE 3-BAND SUPERHET. ‘‘ NORM./HI-FI}
GRAM.”’ FEEDER UNIT.
Y 4-VALVE 3-BAND A.C. SUPERHET.

*(** 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.)
Y 6-VALVE 3-BAND A.C./D.C. SUPER. (with Gram.)
3-VALVE 2-BAND ‘' LOCAL STATION ** T.R.F.
SUPER QUALITY FEEDER UNIT, ETC.
FEEDER AMPLIFIER AND POWER PACK.
MAGIC EYE TUNING INDICATOR UNIT.
SIGNAL TRACER A.C.
S-WATT QUALITY AMPLIFIER A.C. with NFB.
10-WATT P-P QUALITY AMP., A,C. with VAR, NFB.
Y SIGNAL GENERATOR, A.C.

ETC., ETC.
Our completely NEW (954 HOME CONSTRUCTORS
HANDBOOK contains constructional details, large blueprint
circuits, complete parts lists and technical descriptions of
these famous outfits, as well as Set Building Hints, Servicing Hints,
Facts and Formulae, Resistance Colour Code, Symbols, etc., etc.,
AND our current Catalogue. WHAT MORE COULD YOU

WANT FOR ONLY HALF-A-CROWN? SO DON'T
DELAY, SEND FOR YOUR COPY TO-DAY ! |

* Printed on glossy art paper, 2nd now enlarged to 50 9in. x 54in.
pages, this latest issue of our famous book is packed solid from
cover to cover with information YOU wang !

OVER 60,000 COPIES NOW SOLD!

RODING LABORATORIES

»*%

M %

(Dept. WW3), BOURNEMOUTH AIRPORT. CHRISTCHURGH.

IS A NORMAL PART OF OUR SERVICE TO ALL

RADIO DEALERS AND TRADE SERVICE
ENGINEERS

AT TO-DAY’S KEENEST TRADE PRICES
we are comprehensive stockists of quality condensers,
resistors, potentiometers, transformers, valves and
engineers’ sundries of all kinds.

STOCKISTS OF ‘“ HOME CONSTRUCTOR ”’

KITS
‘“Sound Master’’ Tape deck and amplifier. * Truvox
Mark 11l Tape Deck’ and amplifier components.
“View Master” and Tele-King Televisor Kits, ete.

FAST TRADE SERVICE GIVEN ON REPAIRS

to loudspeakers and transformers. Special Transformers
to own specs.

A.W.F. CONE ASSEMBLIES
for L/S repairs in your own workshops at economical rates

BUYERS OF SURPLUS STOCKS OF BRAND NEW
COMPONENTS & VALVES.  SEND US YOUR OFFERS.

TRADE LISTS for 3d. stamp (2/- overseas air mail)
“ We know the export business’’.

AWF. RADIO PRODUCTS

TATLER CHAMBERS, BRADFORD 1.
Phone 24008. Cables “Testube”
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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 * anisotropic
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 PERMANENT MAGNETS . FERROXCUBE MAGNETIC CORE MATERIAL
rods' for H.F. cores.

MULLARD LTD., COMPONENT DIVISION, CENTURY 110USE, SHAFTESBURY AVENUE, LONDON, w.C.2,
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STUEYE LimiTin ‘ : 3 - __‘

(Rega‘. Trade Mark) ‘1_"

SOLDERING INSTRUMENTS /'0, ULTRASONICS ‘h |

& ALLIED EQUIPMENT FOR @
THE PRODUCTION LINE ‘ .

& HOME CONSTRUCTOR a

r | il

-—

Quartz Crystals of any shape and size cut and

ground precisely to specification and coated, if.

required, with Gold, Silver, Aluminium or
Rhodium, etc.

BrookEes CrystaLs L1p.

Suppliers to Ministry of Supply, Home Office, B.B.C., etc.

EARLSWOOD STREET, GREENWICH. LONDON, S.E.10
Phone : Greenwich 1828

Grams : Xtals Green, London. Cables : Xtals, London.

for cables of 0.2” to 1.03” O.D.
Single and multi-way types.
Special types fitted with coupling rings.
> Cable joining connectors.
U.S. Type Connectors

1

i

0
R
S
0
U
Lyl
D
E
Q
U
 §

7))
S '/‘#7)

P
M
I
N
T

as illustrated.
= CABLE | CODE
1" Bit Instrument Model :z'; Smi::plug G:;'l
SUPPLIED IN ALL VOLT RANGES 02 | Reueing adatos I Rono3
STANDARD VOLTAGES STOCKED st on
6/7, 12/13, 22/24, 50/55, 100/110, 200,20, S&S?i} Elbow plugadaptor | 10071
230/50

e } Bulkhead Quaction) vp.071

“ADCOLA” PVC & POLYTHENE Loyl e
ELECTRICAL CABLE §§3‘3}} st BEEERlD Ve

STRIPPERS ALSO AVAILABLE

IN ALL VOLT RANGES.
WRITE FOR CATALOGUES
ADCOLA PRODUCTS LTD.

Sales Offices & Works: CRANMER COURT, CLAPHAM
HIGH ST., LONDON, S.W.4. MACaulay 4272

Very Low Loss Cables.

CD.O71  Microdual Two-speed Precision

LTD

RD.07/05

Other Transradio specialised products:
CO-AX air-spaced articulated

Dripes.

TRANSRADIO

1382 CROMWELL ROAD, LONDON, SW7,;
ENGLAND Telephone: FREmantle 4421 (P.B.X.)
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B.C.C.
MOBILE EQUIPMENT

combines the unmatched performance
and rellability with ease of maintenance
and simplicity of operation.

VERSATILE IN USE

has many applications where central control,
unrestricted mobility and immediate action
are important.

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

WE PRESENT

THE NEW VHF
TRANSMITTER RECEIVER
TYPE 68

Frequency Ranges: L75—100 Mc/s.
LHI100—135 Mc/s.

HI115—156 Mc/s.

HHI156—186 Mc/s.

Transmitter Power Output: 5 watts

Receiver Sensitivity : | microvolt
for 12 db.

Spurious Response: Better than
—80 db.

BRITISH COMMUNICATIONS
CORPORATION LIMITED

Second Way. Exhlbm;)n Grounds, Wembley, Middlesex. Telephone : Wembley 1212
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B e e e e
LONGEST SCALE-SMALLEST SPACE

This compact, robust D.C. Milliameter is
flush mounting and s ideal for use in re-
stricted space.
SCALE LENGTH : 9"
RANGE FROM 0-500 pA

The meter with the
dead beat movement

‘The meter measures only 5 across and the depth behind the panel is only 2” yet it retains
a scale length of 9”. It is available with spade or knife-ecdge pointer and special scales can
be supplied to customers’ specification if required. Send for prices and full details.

BRITISH PHYSICA

Radlett, Herts

BP, BORATORIES
NYLY/ Tel : Radletr 5674/5/6

LONDON STOCKIST : M. R. SUPPLIES LTD., 68 NEW OXFORD STREET, LONDON, W.C.1

dm BP.19

g

& =g

This BLUEPRIN'I;

-8

Cut your cost by protecting
Blueprints, Notices, Doc-
uments, Bookcovers, Charts,
Drawings and all printed
matter with Morane Trans-
parent Heatsealing Plastic Skin.
Plastic material now available for

lamination of identification cards,
Calendars, Price tickets, etc.

@ Washable high gloss surface,

® Instantoneous firm bond to paper,
cardboard, etc.

@ Coan be fixed by unskilled labour.

SEND NOW FOR FULL DETAILS OF

*
Morane Tunsparont
HEATSEALING PLASTIC SKIN

21 WOODTHORPE RD. - ASHFORD - MIDDLESEX
Tel.: Ashford Mddx. 2727 and 3391

THE GOLDRING
MAGNA CARTRIDGE

-

@ A magnetic Turnover Cartridge with
high output and cantilever styli.

@ Entirely newprinciple. (Pat. app.for.)

@ Output comparable to crystal pick-
ups.

@ Cantilever styli give minimum
record wear and eliminate needle-

talk.

@ Styli easily replaceable.

@ Smooth extended frequency
response on both standard and
L-P. records.

@ The ideal replacement Cartridge
for 3-speed record changers and
units.

Of special interest to the designer of
new equipment.
Write for full technical information to :—

THE GOLDRING MANUFACTURING CO.
(Great Britain) Ltd.
49-51a. DE BEAUVOIR ROAD, N.!
Telephone: Clissold 3434-5-6




MarcH, 1954

The spectfication

The price § YA/

WIRELESS WORLD 51
S -
f A
g OUTPUT IMFEDANCE e
‘y Standard Model ............ 20 ohms
SENSITIVITY : 4
(20 ohms imp) —87db with respect to v
: tv/microbar - (Hi-Z) —55db ditto. A}
i FREQUENCY RESPONSE 50-10,000 c/s, -+ 5db. A

DIMENSIONS Overall length 337, Max. dia. 3”.

WEIGHT (incl. 10ft. screened cable) i4 ozs.,
“z'. with transformer |6 ozs.

3 FINISH Polychromatlc Old Gold, Front cover
o and base anodised, dyed gold. Or grey crackle
¥ and chromium.
‘5., A Incorporating recessed

\ B ONJOFF " switch.

A A

i c o
% s

The presentation

with: built-in matching transformer
providing 200 ohms, 600 ohms and
Hi-Z impedances 30/- extra.

The outstanding characteristics of the Z33—its high
sensitivity, its wide range and even response, combine

to make this microphone unique in its many

applications. It is essentially an instrument suited to
obtain the very best possible reproduction from any
commercial or home-built tape or disc recorder. By the
same token it is ideal for P.A. work and for sound dubbing
on cine film. And its attractive appearance is an added
claim for its use in office and works ‘intercom’

systems.  Full details in Folder W /M gladly sent

on request.

GOODMANS The masters of HI-FI

*DMANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDX. Telephone : Wembley 1200 (8 I'nes)

GD
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MAINS Accepted as
TRANSFORMERS the Standard..

. by leading manufacturers, the trade @
and the aircraft industry. ®»

FULLY INTERLEAVED

SCREENED AND IMPREGNATED, ALL GUARANTEED. | | = L DC/AC
ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSM3 (Midges). Output 200250 v. 60 mja, 63 v. 3t Jamps., . e CONVERTERS
vilaci2lampsl,. Mesen W NN B TR L
HSé3. Output 250-0-250 v. 60 m/fa., 6.3 v. at 3 amps., 5 v. at Units Complete and ready
VORI Mo - - - SO0 SEaes 0 e s aco000 -1 — ASOOHOR AR 50RO O 16/6 for use
HS40. Windings as above. 4 v, at 4 amps., 4 v. at 2 amps......... 16/6 e .
Output Specialists in Converters
HS2. 250-0-250 V. BO M/2. ..ovovieiiors oo icesinni e ee 19/- since 1937
HS3. 350-0-350 v. 80 m/a., 19/=. HS30. 300-0-300 v. 80 m/a. 19/~
HSI/X 250-0-250 v. 100 m/a., 21/-~. HST5. 275-0-275 v. 100 21/ BieareNzskiforaour )
D), i iiiareneraraotartestaresossbostaesaussnsasaacossrsasssassatarsnnsoenranse - PR
HS30X. 300.0-300 v, 100 mja., 20/~ HSIX. 350.0350 v. O Ve (i iitar ®
TOOTIN AT =l s Tores S TR B IS SIaale o3 I3 18 + « TWPwwTeRREE + 5 21/~ S ®
Fully Shrouded .
FSM63 (Midget). Output 250-0-250 v, 60 mfa., 6.3 v, at 3 amps.,
%v [RYA PSS Bt Tt o s o s BB o sFe .o o o EITEERTET: o G o' + SHLEe o SGHD 26/9
utput
FS2, 250-0-250 v. B0 mM/a, ... ccuuieeirranirsronsrrenssieenriineasonarroae 21/~ for Electric Gramophones
FS30. 300-0-300 v. 80 mja., 21/e, FS3. 350-0-350 v. 80 mia.orr. 21/~ ® f°rm £8 165, 0d P
FSZ/X 250-0-250 v. 100 m/a., 23/-. FS75.- 275-0-275 v. 100 34/ ro R‘
.......................................................................... - dios adiograms ange Radio-
FS30X. 300-0-300 v. 100 mja., 23/~ FS3X. 350.0-350 v. 100 9 iy Sk grams, ‘and Autochang
2 s, ... s L A .« 23/- grams (inc. 3-speed motors) from £11 1és. éd.
Allthcabovehave6340v at 4 amps,, 5-4-0 v, at 2 amps. o 0
Fs:a' OMEH‘;' 4525 03425 2 2(’):0“m/a;‘. 6 3dvd4 e AR GO by @ for Television, Tape Recorders, and for operation
amps., C.T.5 v. 3 amps. Fully shrouded .....ocoiivieniiinanne 4 ’ f i i lan rice
FS50. Output 450-0-450 v, 250 mja., 6.3 v. 2 amps., C.T. 6.3 v. of T romi N SR PR P
F;s)a(mps. C.T. 3555.03_32;8;:5.I;cl)llly/shroo;dei ........ 48 ......... 67/6 . accordlng to instrument.
. Output - v, m/fa., 6.3v.6amps., 4 v. 8 amps.,
4 v. 3 amps., 0-2-6.3 v, 2 amps. Fully shrouded .................. 65/— Inputs, 6, 12, 24, 32, 50, 110 or 200/250V- D.C.
FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v. | @ Outputs, |10V, or 230V. 50 or 60 cfs.
3 amps., S v. 3 amps. Fully shrouded ............cccccoeee ceee 44/-

FS43X. Output 425-0-425 v, 250 mfa., 6.3 v. 6 amps., 6
6 amps., 5 v. 3 amps. Fully shrouded .
HSé6. Output 250-0-250 v. 100 m/fa., 6.3
3 amps. For receiver R1355. Half shrouded
HS150. Output 350-0-350 v. 150 mfa., 6.3 v. 3 a

VALRADIO LTD. REfhaf mibox: O et FeLenam 4242

63/6 Service Dept. : 57 Fortess Road, London N.W.5. GULliver 5164and 7202
26/6 Scottish Depo: 257 Gorbals Street, Glasgow, C.5 Tel : South 1326
Overseas enquiries to nearest E.M.I. Organisation Depot

3 amps. Half shrouded ....c.cieiviiieiiniinicoiiiiioniinaoanins 27/9 l

F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps, C.T. § v = — — —— —
3 amps. Fully shrouded ......cccooeiiiiiniiiiiinioniiiiiceciiiinens 29/6

FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v.
2 amps., C.T.5v. 3 amps. Fully shrouded ..............ccoevvnes 29/9

£S$256. Output 250-0-250 v. 80 m/a,, 6.3 v. at 6 amps., S v. at |

| | ASK ARTHURS FIRST

PRI/I. Output 230 v, at 30 m/a., 6.3 v. at }.5/2 amps..
Send your enquiries for all Radio and Electrical

FS150. 350—0—350 v. 150 m/a., 6.3 v. 4 amps,, 5 v. 3 amps »
FSCI51(_)X6.3 Outptit 350-0-. 3C59r vs at |sg m/a., 6F3 ﬁl at 2 amps. Y
v. at 2 amps., v, at 3 amps. Fully shrouded... /i * NEW VALVES goods, especially those in short supply.
The ab: h i f 200/250 v.
efabovelnavelinputstoliig Za8ay ‘ We have probably the largest variety of valves in

the country. Let us know your requirements.

OUTPUT TRANSFORMERS

Mg%;os(;' osr;lsooon to 3Q ;g AVO METERS IN STOCK
to
MOPL. Ratios, 26, 46, 56. 66, 50, 130,150 mia man. carrent, Avo Model 7.............. ETTTETETER, o elo o o o I o £i9 10 0
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel, A.VO Model 8........iooiiiviiiiiiiniieieiiinen.e, 0
and clamped, each .....c...oocoeee.. e 5/6 | Signal Generator, Mains
OPI10. 10/i5 watts output. 20 ratios on Full and Half Primary 17/9 Models 0
OP30. 30 watts output, 20 ratios on Full and Half Primary... 25/9 i s NPV, o et SR R
Williamson’s ©O.P. Transformer to Author’s specification... £4/4/- | Electronic Test Meter..... 0
Chokes for Williamson's Amplifier, 30 H. at 20 m/a 16/6 Valve Characteristics Meter.................. £60 0 O
10 H. at 150 m/a. 32/- l Also full range TAYLOR METERS. List on request.
FILAMENT TRANSFORMERS / Leak Point I Amplifiers €28 7 0
All 200/250 v, Input. | VALVE MANUALS Leak Pre-Amplifiers ... £9 9 0
F3. 6.3 V. @ 3 8MPS.  voviiienernrinnrennorniemsocremaeasesssesssasenereses 9/6 d 50 (L% i Ul €35 6 3
F4. 4v. @ 2amps,, 7/6. F6. 6.3 v. @ 2 amps. ... 7/6 Mullar 5 0 Cpis SLILREs
F6X. 63v. @ 0.3 amps., 5/6. FI12X. 12 v. @ | amp. 8/- Osram 55 0 Wearite Tape Deck ... £35 0 0
FUG.3 30-"?.;:-5-6.3 v. @ 2 amps., 10/-. FI2 12,6 v. tapped Tk Brimar Nos. 4 & 2 Grundig Tap2 Recorder
F24. 24 v. tapp . 236 Mazda, Part 2. 20 two-speed ... £84 0 O
F29. 0-24-563v. @ 4 amps., 18/9. F g 3. . 17/6 - 4 Valve Recording Tapes: E.M.|,, G.E.C. and
:;114.30-%}24\, @ 1 AMP cevieiriiiiiieneaeearorneerteeeaarnarasseeasnnn 17/6 M‘a‘hg“emen, Scotch Boy, 35/~ each.
. 6.3 v 10 amps. orSV@IOamps or 2.6 v. @ S amps., ep .3 6 H N
OF 10V, @ 5 8MPS. rocvetrosesseoriiroirrsssonssessanessorsseerssomss 34/- Guide .. PN e o e
Fé6/4. Four windings at 6.3 v. tapped 5 v. @ 5 amps. each, giving Art and Suenc:uc‘ p . postage).
by suitable series and parallel connections up to 6.3 v. @ Sound Repro Terms C.0.0. or Cash with order.
20 AMPS. ceevivrrreiervanrannceaseennrmereneirarrreeseresenereraeraiesseraeiin 51/6 tion by £H. 206 Goods offered subject to being unsold
Brittain, 6Dd et and to price alteration,
Quotations, ete.—stamped addressed envelope, please Postage
C.W.O. (add 1/6 in £ for carriage).
»
Export enquiries invited. EST.
919

H.™ ASHWORTH (Dept. ww), | B iR caax. LTO

| PRO

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONUON W.C.2
TEMple Bar 5833/4 ond 4765, Cables : TELEGRAY. LONDON

676, Gt. Horton Road, Bradford, Yorks.




MaRcH, 1954 WIRELESS WORLD

THE ELAC DUOMAG FOCALISER

THE
SENSATIONAL NEW
ELAC T/V COMPONENT

The DUOMAG focaliser gives precision
beam focus and complete picture posi-
tioning with minimum effect on
scan colls and ion trap assemblies. It is
designed for use with magnetically focused
tubes having 38 m/m diameter necks.

DUOMAG Is a permanent magnet type
unit using two concentrically mounted
Sintered Oxide ring magnets arranged
with opposed magnetic fields.

@ Minimum stray magnetic field. Sym.
metrical, uniform and very low external field.

@ Magnets of high electrical resistivity
enable the unit to be placed in close proximity
to high efficiency scan coils.

@ All insulated construction—No risk of
high voltage shock.

@ Wide range picture shift.

RETAIL PRICES IN U.K.
Low Flux, 37/6 ; Med. Flux, 39/6 ; High Flux, 42/-.

ELECTRO ACOUSTIC INDUSTRIES LTD

STAMFORD WORKS. BROAD LANE TOTTENHAM. NIS TEL: STAmford Hill 5606-8
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Extracto f letter from SMM\

SOUND REPRODUCTION by G. A. Brzg_g.t Pladia B.P.M.
Enlarged and R:vised 3rd Edition. 368 pages, 315 ’"dOnels i:f;IMatra
illustrations. Many new chapters ; up-to-the minute D 12,53
advice and information. 17/6 (plus 1/- for postage). car Mr, Bfiggs
De Luxe Edition 25/- (plus 1/- for postage). Althoy, " s
J . g :
LOUDSPEAKERS &y G. A. Brigs fe?‘on and. 55 suc: memlcal gineer py,
‘3rd Edition 9th impression. 88 pages, 36 illustra- Oa ‘0’ Wheneye, it Mpletely Unfamiliay pro-
tions 7/6 (plus 3d. postage). F.I;-l:ns Law, | have nevs more Mplicare [‘;’Jth
. 1delity. €rtheless : an
AMPLIFIERS by G. A.Briggs& H. H. Garner books rec I“}: 2 result of pe c‘_rc‘z:;bbled in Hijgp
Fine Art paper. Bound full rexine. 216 pages. tiog »* - ‘u Speakers »___cc So ation of Your
174 illustrations. 15/6 (plus 6d. for postage). b ; Mplifieps » l'md eProdye.
o cen mak s uc
De Luxe edition 21/- (plus 9d. postage). of my g g scores of sandfj] 0 Pladjy have
Tie, . e
PIANOS, PIANIST_S & SONICS OVer theiy x:Vds With an Id-£ f:nels nd ths
by G. A. Briggs holes in ghc W;;fles have eyep mananed authoripy
192 pages, 162 illustrations. 10/6 (plus 6d. post.) hougeg, I aves (;f their, op tathe - ged to knock
. alr om >
Sold by leading Radio Dealers and IG;:Iden in the Pfozef 2 very goog Wha f?::ayl s
Booksellers.  Published by Ope I Sand-fijjeq
some fyrgper 2°0 both Orner panel

Whatfedale L~ 7

WIRELESS WORKS LTD. TTe—
\
BRADFORD RD., IDLE, BRADFORD, YORKS. 'Phor\)e: Idle 1235/6.  'Grams: Wharfdel Idle, Bradford.

METERS el
LARGE AND VARIED | | \\\J ma“\“-‘a\\\l “““\

STOCKS AVAILABLE
FOR IMMEDIATE '
- DELIVERY

EXAMPLES FROM OUR RANGE OF 2} inch
FLUSH PATTERN (as illustrated)
50-0- 50 Microamps Moving Coil
100-0-100 ¥,
250-0-250 .
500-0-500 "
'-0- | Milliamps -
0-100 Microamps I

1on Spring
A c:m:eosfsrepeated flexing
cal

1]
1]
1]
v
0-200 - N :
" . s can 0
0-300 3 o " iner wh\(’a 4 5
L ontainé eale
8-400 % v 2. l;: nermeticalty .
-500 " ’ " d U
Y ° l
0- 1 Milliamps - ' A 3 l\‘mc,\dess gla “.
0- 25 - Moving fron S . .
0- 50 o & B . ). _ p-
0-100 for Automatic coolant regulation: Movement for pressure change:
>~ 0d . Packless gla];gsltlo seal ilpilndlf:l in hlgg vacua: Reservoir to accept liqun;.l
H i expansion: pot or delay device: Barometric measurement or control:
We  can supply meters with NON STANDARD' Prgssuriscd couplings where vibration or movement is present: Dust seal
CURRENT and VOLTAGE RANGES to any specifica- to prevent ingress of dirt: Pressure reducing valves: Hydraulic trans-
tion. DELIVERY 7-14 days. mission: Distance thermostatic control: Low torque flexible coupling:

Pressure sealed rocking movement: Pressurised rotating shaft seals:
Aircraft pressurised cabin control: Refrigeration expansion valves:
A N D E R S E L E c T R 0 N I c S lT D Thermostatic Steam Traps: Pressure amplifiers: Differential pressure
Q | measurements: Thermostatic operation of louvre or damper.
91, HAMPSTEAD ROAD, LONDON, N.W.i. I . Write for List No. N.800-1 | B13
Telephone : EUSton 1639

)

SAphiIErs to GaverirmaBlL pbrineits  uib .. | DRAYTON metal bellows

Leading Manufacturers & Research Laboratories The Drayton Regulator and Instrument Co. Ltd., West Drayton, Middlesex
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SURREWIRY A
EXsP.0IR+
DL N <farmoN

Leading Exporters of all types of Radio Receiving and Trans-
mitting Tubes. Current Production and Ex-Government
Surplus Speclal Purpose Tubes. Over 900 types in large
quantities, available Ex-stock, Contractors to British Common-
wealth and Foreign Governments for Army, Navy and Air-
Forces, Post Offices, Civil Air Lines, etc. Ask for Export List.

SOME OF THE TYPES CARRIED IN STOCK

1A3 4THA 6D7 88R7 50C5 715B 1625 cvase H30 PEN25
1ASGT 4TPB 8E5 6887 mxs (me(al) 50CD8/G 717A 1626 cvals HE3 PEN46 vcxuo
1A7/0 5APL 6E8 88717 12K8/GT 50L6GT 721A 1620 CV967 HF300 PEN220A VCR140A
IA76GT 5AZ4 6F5 6T7G 12Q7/GT 50Y6GT 7923A/B 1633 CV980/8431  HL2 PM4DX VCR511B
1B24 5B4G 6F5G 8U4GT 12SA7 53A 724A 1635 €v1481 HIA PM202 VORS1S
1056 5A/102D 6F5GT 8UsG 128A7GT 53KU 725A 1842 CV1583 HL41 PP225 . n
1C56T 5B/5024 6F6/1613 8U5/6G5 128C7 54 726A 1648 CV6008 HP210 PT15 CR518
1D5 5BP1 6F8G 8U7G 12567 57 800 1815 cY31 HP4101/5 PT5 VCR517A
1DSGT 5BP4 6F6/GT 8Ve 125H7 58 801 1851 cY32 HR210 PX4 VCR517B
1E7G 5CP1 6F7 6V6/G 12837 59 8014 1860 Dl HT1 PX25 VCRS17C
1G4GT P7 8F8G 8VBGT 12837GT 61P 802 2050 D4l KR3 QP21 VCR526
5C/450 (A)  BF8GT 6X SK7 72 803 2051 ET2 Rl VCR528
168GT 8G5/G 8X5 125K7GT 73 805 4003A KT8 VCRB30
G 5JP4 128L7GT 7 807 4019A DA100 KT24 R3 VeU “C
1H5/GT 5L35 6HE 6X5/GT 128N7GT 76 808 40198 DETS 33 R10 VOO “N »
L4 5LPL 6HBG 7 ek 810 4021A DET? KT44/VT754 VOU P "
1LAS 5RAGY 6HBGT 6Y7G 125Q7GT 78 811 4033A DET1? RC3/522
1Lcé 574 815 825 SR? 80 813 4045A DET18 KT66 R VR4A
1LD5 5U4/G 835G 7A4 12056 808 814 40464 DETI19 ETWe61 RG1/125 VP2l
4 5V4G 835GT 7A6 12X3 81 915 4080A DET25 EKTW62 RG6/45 VP23
1LN5 5X4G 638 7A7 816 4094A DHe3 ETW63 RK20A VR21
INB/G 5Y3G 637 7BG 14A7/12B7 83V 828 4313C DL63 KTZ41 RE28A VR32
IN5GT 5Y3GT 837G 787 828 4328D E4448 KT263 RK34
1P5GT 5Y4G 6J76T 7BP? 24E7 84/6Z4 829 4378 E1148 KTZ73 RE39 VRS54 (EB3%)
3 BE6G 7C4 4B 94 5763 E1155 RE4?
1R4/1294 52, 6K8GT 7ch 14K7 8298 7183 E1190 L30 RE48A VE80/30
Z4/G K' 7C8 1487 GT 830B 7475 E1191 L83 VR105/30
154 5Z4GT 8K7/G 707 E 117N7/GT 832 8011 E1192 L610 RE75 VR150/30
185 6A6 7D3 15R 11726/GT 8324 80124 E1231 LD210 RKR' N
174 6A7 6K8 7D§ 18AQ5 833/833A 8013 E1248 LD410 RX233
1U5 6A8G 6KS8/G 7D8 23D 210HL 834 8016 E1254 LL2 RX235(72)  VB110A
2A3 6ABGT 6K8/GT TE? 24G 220RC 836 9001 E1265 LI4 8254 VT4C (211
2A5 8AB7/1853  6L5G 7E6 25A8G 2108PG 837 9002 E1268 LP2 827A VT13B
2A8 6A07/1852 6L6 (metal)  7G7 25L6 210SPT 838 9003 E1271 L85 S28A VT48
247 6AGH 6L6/G 7H? 25L8GT 210VPT 841 9004 E1320 MI125H S130P VT58A
2B7 BAGS/G 8L8/GA 7K7 25Y5 212E 843 3006 E1323 MH4 8130 VT60A
2028 8AGY 6L7 N7 25Z4G 215P 850 AC4/PEN E1359 MH41 SP2 VT84
2C34 8AJ5 6L7G 7R7 25Z5 217C 260 ACR13 E1368 MH4105 SP4 V198
2E22 AKS 25Z6G 220B 861 APP4B E1456 MHLD6 SP2g VT501A
2J21A 6AKS 6N7/G 787 25Z6GT 231D 863 APPA4C E1468 ML4/TT4 8P4l
2031 8AL5 6N7 7E5 28D7 250TH 864 APP4G E1474 ML§ SP42 (ARP20y YT510
2134 BAMS 8P7G IWT 30 2828 885 AR12 E1496 MR. SP8l vu29
2J38 6AME 8Q7 7¥4 a2 282A 866A. ARI3 El518 ME/PEN SP210 VU3
2539 64Q5 8Q7/G 724 33 304TH 866JR AR300 EAS50 (VR92) MSPEN/B  STV/280/40  VU3DA/38
2148 8AT8 6Q7/GT 8D2 35A5 307A 869B AR4101 EACH1 MSP4/NR65  STV/280/80  yy72
2354 6AUS 6R7 9D2 35L6G6 310A 872/872A ARP3 EB34 (VR54) MSP41 SU2150A vUiZoA
2J54B 8B4G 8R7/G 9D6 357 3108 874 ARP13 EBC33 MUI12/14 TP22 VU133A
2X2/878 6B5 6R7/GT 10 35TG 311A 8754 ARS6 EC54 MVSPEN/3  TT4/NR57/MLA yys08
2X2A 8B7 85A7 10D1 35W4 3130 878 AT4 ECH22 NC11/12 TV05/13 V7056
3A4 6B8 6SA7GT 11D3 3523 323A 876/304 ATI15 ECH35 NC13 Yllso-DE'l'12 e
BSG SC7 1D5 35Z4GT 94 AT40 EF22 NGT1, TZ2! “21
3B7/129 6BAS 65D7/GT 1246 35Z5GT S2BA/4328A 902 ATP4 EF38 GT5
6BES 88F5 12A6GT 38 337A 923 AU5 (VUL EF39 N82 u10
3B26 8BGSG 4SF7 12A8/GT 37 354V 931A AZ1 EF50 Ng5 Ul2/UM wzzaz
3BP1 6BR7 6867 12AH7/GT 38 3574 954 AZ31 EF54 NT57T/CV1234 U5 WD30
3cP1 6BW6 65H7 12AT6 39/44 3804 955 B21 EHT1 NT63A/CV1239 U17 WESA (1P31
3D6/1209 6BW7 6SH78T 12AT? 40 3884 956 B30 EK32 (VRS7) NTS8/CV1248 .UIB/AUL x21
3DP1 804 8837 12AU6 41 394A 957 BL83 EL3 - NTOSB ul9 x24
SFP? 6C5 48J76T 12407 41MP 450TL 9584 BT45 (CV22) EL22 NU4 U0 Xa1
3LF4 8C5G 68J7Y 12AX7 41MTL 703A 958 C5B EL32 0SGLIMS L3 X41
3Q4 6C5GT 68K7 12BA6 41MXP 705A 991 CL33 EL33 0Z4 U600 %61
3Q5/G 6C8 6SK7GT 12BE§ 41STH 707A/B CK 1005 CMG25 FG17 0Z4A va2e 5
3Q5GT 6C8G 68L7 12c8 42 708A 1299A V3 GDT4B 024G V1120
384 6021 4SL7GT 12C8GT 43 7134 1618 ovss3 aL451 P2 V1906 X85
ave 6CD6-—G 6SN7/GT 12H6 45 714AY 1819 cviol/z GTIC/GT2 P4l V2023 X88
4027 6CHS 68Q7 12J5GT 45 SPEC 715 1822 ov193 GU20 P215 v1/132 Y63/61
4D1 6D6 6SQ7GT 12J76T 48 7154 1624 gval1o avu2l P825 VCR85 z82

HALL ELECTRIC LTD

fammoN > HALTRON HOUSE, 49-55 LISSON GROVE,

LONDON NW.I

Tel: Ambassador 1041 (5 lines) Cables: Hallectric, London
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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
lnsulation perfection
competitive prices

Write for Catalogue Section 3a

UNITED INSULATOR COMPANY LIMITED
OAKCROFT ROAD, TOLWORTH, SURBITON, SURREY
Telephone : Elmbridge 5241-2-3-4

SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS - SPECIALISTS IN ELECTRO TECHNICAL CERAMICS & COMPONENTS

CONSOLES

For Major Film Mixer
Suites to Individual
| requirements.

“ VIEWMASTER”
GONSOLES

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 . . £14.0.0
Universal Model for all 16" tubes now in preparation
Carriage and Packing 15/~ extra
Fitted with shelffor easy mounnng These are NOT mass produced and
dimensions can be altered to suit personal requirements.
Individual and Trade Enquiries to

H. ASHDOWN

CABINET MAKER

98 HERTFORD ROAD EDMONTON N.9

Phone : TOT

' 7 M. R. SUPPLIES Ltd.—/

for high-quality material at the most attractive prices. The diligent and  enthusiastic
service, Established 1935, Prices nett,

GARAGE HEATERS (black heat) 220/250 v. 500 wutts. Eflicient unitsalso suitable
for greenhouse,loft, workroom, etc. Robustly made in all-metal housing 10§ln.x
din. with feet for vertical or horizontal use. Good tax-free barguin, 29/6 (despatch
2/8).

THERMOSTATS for heat control. Ex-A.M. slxmllmodel..wnchlng on at 32deg.F.,
and off at 49 deg. F. (with derable range adj 5 amps.,new,
4/@ (des. 6d.). Extremely useful instrument.

ELECTRICITY CHECK METERS (Kilowatt hour). 220/240 v, 50 ¢. Indicating up
to 09,999 kw. hours. Capacity 10 amps. Hecond hand, in fine condition, perfect
electrically. Exceptional offer, 16/6 (des.1/6).

MAINS VOLTMETERS. First-grade mjiron by reputable makers. 0/300 volts
50 ¢. 5in. proj. type. Brand new, 47/8 (des. 2/-). AMMETERS, 0/5 amps. D.0.
24in.square, 1deal for chargers, model railways, etc., 9/6 (des.9d.).

DECADE RESISTANCE BOXES, total resistance 210 ohms In 1-ohm steps on two
radiai arms and additional 100 ohms (which can be made into multiplier). Fitted
m/coil galvo. [n first-class condition in teak case I8in.x 7}in.X 6}in., 65/~ (des.

CR’ESSA!.L TOROIDAL RHEOSTATS, 20 ohms 2 amps. For series or potentiometer
use. Brand new and half price, 22/8 {des. 1/6). Also G.E.C. SLIDING RESIST-
ANCES, fully enclosed *‘ safety-first*’ pattern, 40 ohms 2 amps.,length 10in.,under
hal€ price, 22/8. Two useful and brand new units.

SELENIUM RECTIFIERS. Bank of two unite to give a D.C.supply up to 200 volts
1.2 amp. full wave. The bank of two rectifiers, 65/« (des,2/-}.

SEWING MACHINE MOTORS. Rea.llv high q\iality job '\t about half usual price.
200/250 v. A.C./D.C., and new motor, foot control,
needle-light, beli. etc ready for euy installation (instructions included), 26/15/-
{(des.2/{-). C
| G.E.C. 1/3rd H.P, MOTORS, Very finest spec. Capacitor/Induction (with correct
| condenser). Ball-bearing, 1,440 r.p.m. cont. rated. For vertical or horizontal
nge. Silent running, Lastfew, brand new, in maker’s wood packing c&ses, £5/17/8
| (des. 6/-). Also very large selectlon of F.H.,P. GEARED MOTORS from stock.
Universal A.C./D.C., reversible. 220/230v. Average overslllength Bln Final speed,
100 or 50 r.p.m.. either £5/17 /6 (des. 2/6). Final speed, 10 or 1 r.p.m., either
£6/18/6 (des. 2/6). Also Cap./Ind, type, 230/250 v. 50 c. reversible. Cholce of
finalspeeds: 17, 33, 46 or 92r.p.m., any one, £8/17,'8 (des. 2/8). Allbrand new,
SHADED POLE INDUCTION MOTORS, 200/250 v. A.C., torque 400 grms/cms.
Bize 3in.dia.,3in long, shaft proj. lln snem nmmug and Ideal for recorders, gram.
motors, {ans, stirrers, etc., 27/6 (des. 1/-)

SELF-PRIMING IMMERSION ELE(.'I‘RIG PUMPS, New—ex-A.M. Fitted 24 v.
D,C. Motor (operating wellon 12 v. ).0. or 24/30 v, A.C.). Handy short model,
| 12}in. overall length—immersion 9/11in. Delivery 200/300 g.p.h. Ideal for use in
laboratorieg, earavans, boats, etc., 25/8 (des. 2/6).

G.E.C. MINIATURE ORYSTAL CALIBRATORS. Operation 200/250 v. A.C. For
frequency calibration in 100 Kc. steps from 100 Kc. to 40 Mc/s. Modulation at
400 ¢/s switched in if desired. With vacuum mounted crystal, basic 100 Kc/s, in
cabinet 8%in. X 6§in. x2§in. Laat few at £5/5/- (des.2/-).

LONDEX MINIATURE MAINS RELAYS, 230 v. A. C coll.“.’ pole ** make,"’ 5 ampa.
Bize : 2§in. X 1lin. X lin. Bient in operation, 12/6 (des. 9d.).

We are stookists of STUART TURNER PUM. PS,B.P.L. MEASUBING INSTRUMENTS,
PHILIPS VARIABLE TRANSFORMERS, TEDDINGTON THERMOSTATS, tists on
request.

M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1
Telephone : MUSeum 2958
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Marconi "

Wavemeter
TF975

For the checking of transmitters

This supremely portable absorption-type instrument is directly calibrated in
eight bands between 100 ke/s and 100 Mc/s. A primary use is harmonic identification
in the case of transmitters having a crystal drive followed by harmonic multiplication.
The wavemeter requires no power supply and may be easily held in one hand
whilst adjustments are being made. The instrument itself, which measures only
51n. x 3} In. x 3} in. over projections without tuning inductor, comprises a tuned
circuit in which resonance is
indicated by a sensitive moving-
coil micro-ammeter with crystal
rectifier. It has an accuracy of
43%. For carrying purposes, a
polished hardwood case accom-
modates the instrument and its

eight plug-in coils.

MARCONI INsTRUMENTS

SIGNAL GENERATORS . VALVE VOLTMETERS . FREQUENCY STANDARDS
BRIDGES - WAVEMETERS - WAVE ANALYSERS . BEAT FREQUENCY OSCILLATORS
MARCONI INSTRUMENTS LTD . ST. ALBANS . HERTS - Telephone: St. Albans 6161/7

Midland Office: 9 The Parade, Leamington Spa Northern Office : 30 Albion Street, Kingston-upon-Hull
Export Office: Marconi House, Strand, W.C2.

57

C.47
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INTRODUCING

Rl
AT
Walnut ﬁmsh £96
(as illustrated Ex-works)

THE LOWTHER CORNER REPRODUCER

The greatest step yet taken

owards periection-

ENTIRELY NEW DESIGN THROUGHOUT
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.

INDISPENSABLE:- For Studio and Monitoring or
when faithful reproduction of speech and music is
required.

THE LOWTHER MANUFACTURING COMPANY, ST. MARKS ROAD, BROMLEY, KENT
Telephone: RAVensbourne 5225

T/ TECHNOLOGY
RADIO ENGINEERING
ELECTRONICS
RADIO SERVICING

There's a big future in T/V and Radio. Act now { In-
crease your knowledge. Back up experience with a
sound theoretical background. I.C.S. offer courses of
instruction in—
T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE

ENGINEERING @ RADAR @ ELEMENTARY ELEC-
TRONICS

LC.S. will also coach you for the following examinations:—
B.LR.E.; P.M.G. Certificate for Wireless Operators;
Radio Servicing Certificate (R.T.E.B.); C. & G. Tele-
communications, etc., ete.
DON'T DELAY—SEND COUPON TODAY for free descrip-
tive booklet, stating which subject or examination interests you.

Fees include all books needed. Examination students coached
until successful.

Reduced terms for H.M. Forces.
Dept. 223D, L.C.S., 71 Kingsway, W.C.2

INTERNATIONAL CCRRESPONDENCE SCHOOLS.
Dept. 223D, International Buildings, Kingsway, London,
W.C.2
Please send Booklet on subject..i.......c......o... o R s

INITE| ot .00 o » e T e e - - Tl Age

(Block Ietters'please)

LT L L P USRS

Also Suppliers of
RELAYS
UNISELECTORS
P.O. EQUIPMENT
PLUGS & SOCKETS

KEYSWITCH CO.

P.0. TYPE RELAYS TO YOUR SPECIFICATION
SWITCHBOARD EQUIPMENT
SEND ALL YOUR ENQUIRIES TO

KENSAL ROAD, LONDON, W.I10
LAD. 0666

191

LeeRaser

The original ultra rapid tape de-
magnetiser as supplied to the

leading recording studios, the

B.B.C., and many Government
departments including the Ad-

miralty, R.A.F. and War Dept. FOR

A.C. MAINS

MODEL B (up o 7" spool capacity) £9. 10, 0.
MODEL C (up to 12” spool capacity) £15. 0. 0.

LEEVERS-RICH EQUIPMENT LTD.,

Manufacturers of high quality magnetic recorders
37, WARDOWUR STREET, LONDON, W.Ii. GER. 4502

Tropical
Specification
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The one you reguire enclosed
if available in a dozen assorted

of our best choice. 10/6
= | :
Chassis - |
! o
wl
MAX Keys

b

The easiest and quickest |
wayof cutting holes in sheet
metal. The cutter consists
of three parts: A die, a
punch and an Allen screw.
The operation is quite sim-
ple. Pnoes,ﬂ Key :

1° Octal and Loctal
1}” Engl. 4/5 pin ...

Postage 1 /

A
SERVICE SHEETS ]

RADIO

Please
mark
envelope

(WW3)

cos 35/1 0;ROTHERMEL 2AD56 £3 3 O/RESLO RVA £9 0 0

" 33/i £2 I0 O|LUSTRAPHONE LX55 £2 10 o0/ ,, URA £7 5 0

f MIC 30 €210 0 s C51/Z H.I.£5 15 6 YMC £6 0 0

woow 22/ £4 4 0 CHSI/Z HI £6 6 0! GOODMAN Z33

w o w 22/2 £4 4 0 GRAMPIAN MCR. HIFI L. £7 10 0
1612 £12 12 0[(MOVING COIL) £4 12 6/ HIFI H.l. £9 0 0

TRUVOX

TAPE DECK MARK II!.

Incorporating high impe-
dance mu-metal twin-track §
heads. Two-speed capstan for
tape speeds of 7} and 3] inches
per second. Three heavy-duty
motors atlowing for fast for-
ward and rewind facilities with-
out tape handling. Allcontrols
operated by eiectrically and
mechanically interlocked push
buttons.

CASH PRICE £23.2.0

T

BUL

246, HIGH ST_ HARLESDEN.Awig

A SELECTION FROM OUR MICROPHONES

59

l ' VALVES

12 Payments of ‘

29/-

monthly

\

ani
Deposit
£7.14.0

ELPICO,,1i%%
AMPLIFIER
Model AC/54
Cash Price £16 . 16 . 0
or D?ROS“ £5/12/- afnd 12
monthly ents of 22/-
Can be use(}’m recordm/g/
play-back and erase with
any tape unit. Case to

fit, £4/15/-.

LOUDSPEAKERS

less Transformer

24” P.M. 15 ohm Voice Coil,

*

A COMPLETE RECORDER

INCORPORATING THE FAMOUS

TRUVOX TAPE
DECK for only

AMPLIFIER—TRUVOX TAPE DECK

£44.13.0

in |

LIZZARD type carrylng case.

(Plus 1/6 postage) [

Great Britain’s

Valve Mail-Order House

i Radio-meter

iT&sts every-

| 29/6

PIFCO

All-in-one
A.C./

thing in
Radio. Com-
plete  with
Test prods.

Ex Gov. Guar.
“DEMOBBED *”’

double-headphones for un-
disturbed listening on
Crystal, Battery and Mains
Sets. 7/6. Post 1/6.

Instantaneous’

SOLDERING 63/'

GUN
Note these special features

Instant Heating

Ample Capacity for one-
tenth fuel cost

Temperature Control At the
finger-tip

Slender Bit Can be bent to
shape to reach corners

Automatic Feed Of moiten
solder by magnetic in-
duction

Fully guar. for 12 months,

Special price for complete 3” P.M. 3 ohm Voice Coil, less Transformer .. |4/ |Deposit
set of 3}(2 C‘a‘:“ and | 57 P.M. 3 chm Voice Coil, less Transformer .. 17~ 10/-
AT 6+” P.M. 3 ohm Voice Coil, less Transformer .. 18/~ |monthly
61" P.M. 3 ohm Voice Coil, with Transformer 21/~
I. IN UNE 8” P.M. 3 ohm Voice Coil, less Transformer .. 22/~ =
SIX TUU S ’ 8” P.M. 3 ohm Voice Coil, with Transformer 25 iI'[T3
Punches, Bends, and Shears | 10” P.M. 3 ohm Voice Coil, less Transformer ...............oeociieee 25/~ [ Electric ‘me" o
Metal Strip, Rod and 8” P.M. 3 ohm * Celestion ** Type C 80, less Transformer ...... 40/3 |paint LA
Augle. Every Handyman, | 8’ P.M. 3 ohm ¢ Stentorian ** Type S808, less Transformer ... 33/6 |Sprayer ||l oot o
gineer needs one! 10,000 | |07 P.M. 3 ohm ¢¢ Stentorian " Type S1012, less Transformer ... 69/-| 75;- twice as
used! Unique 10” P.M. |15 ohm *¢ Stentorian * Type SI1012, less Transformer ... 69/= | TaxFres (2ol
= YP E g Post 2-
10” P.M. 3 ohm ¢ Stentorian '’ Type HFI012, less Transformer... 73/6 ]—A RN S Question
10” P.M. 15 ohm ¢ Stentorian ¢’ Type HF1012, less Transformer... 73/6 “Blowiamp or
’ 12” P.M. 3 ohm * Truvox *’ Type BXI1, less Transformer ......... 60/- [ Electropstrip ?
10,_ EXTENSION LOUDSPEAKER CABINETS Unigue Blectric
61" Speaker Unit, size 73" x 74" x 3}” deep in polished Walnut 16/- o P
6,}” Speaker Unit in Two-tone High polished Walnut Veneer . I7/6 ¥ outstrips Blow-
63" Speaker Unit in high polished Walnut Veneer, Bafflette......... lamp. No smell,
P gn p I no mess, cost 3d
| 8 Speaker Unit in Two-tone high polished Walnut Veneer ...... 24/6 37/6 | o Lol | G
:‘ed“"fg 6"' P.M. EXTENSION SPEAKER, TYPE R.M.3815 e year guarantec.
LomE20/= Housed in a Plastic Walnut Cabinet w:th W/W Volume Control S0/~ | 4 Unique.
One Year’s Guarantee| . e ELACCQJQ ODE RAY TUEBES (Carrige froe) | —Lower Prices
; BRIMA : . EK32
IBS  16/5|12AT7  22/1| E1oF 12-...... 16 13 8 |*Tope 1T/6. 5 glewid o .13 11 Rt S ] e S
I85 16/6 | 12AU7  22/1| C14BM 14° 20 10 1 [*Type 1T/, . 5 0[6505A 9° ....13 11 418 1 k €]
IP4  14/8 | 12AX7 2271/ C17BM 17© .. 24 13 8 |FERRANTI 6703A 120 ... 1 318 11 | AZ60DW4) | EL33  18/5
384 14/8 | 129A7GT 20/2| COSSOR and EMITRON B6o0TA 167 ... (23] b op LR 13/3 | BLr 2201
3V4  14/8.| 128K7GT +1CP1  Indus- P SUUOTAES, - A7 Tf\‘;{;‘ o2k 17 11 foBL1  22/1 | ELS8 252
oA 74 16/5|  triel o 117 ¢ s TR B i i cLs 202 | EL® 165
12XP412°....16 13 0 3/16 10" ... ... 1 MW6/2 9° proe CYl 13/3 | EM1 16/5
1A4  13/3 | 128Q7GT loxpiaiz 16 13 8 1613 8|3 14 18 11 P
1B+ - 13/3 16/1| 15sKP314- ..., 19 9 g3 |TH/214 ... 1(sns12 ... 1714 6| fjection .... 8 610 EB 11/4 | EM4  16/5
1F4 10/2 | 25L6GT 16/5| 15EP4 157 L 0| MW22/189° .. 12 10 EB91(6ALS5) EM34  16/5
1E5G 12/~ | 35Z5GT 13/3| 17A8P4 17 8 || Eoxy erma on Rod antennas 1-|| HUSIT - 15 19 114 | 0234GZ32)
1F36 I SOLEGT 65K 15" ...... 0 |3 Taylor meters up section interlock- MW'{6I22 14'. 1 g 1 EBC33 15/1 18/6
; 11/4 18/5 yqic1r- L 8 ([0 10 mthy, very (risn. | 9 esiending || MIV36/22 147. 19 EBLI 221 | mvsL g2
Lo o 2 g ([ear cath priee. | BRITISK. k conper  plasea }| S GETS 572 38 4 EBF80 EZ40 13/
5Y3Gt 13/3 | 2 18/3| ENOLISH ELECTRIC || Ask for cataloque JAMERICANN, #ceh bargain 2/ || MIWALLL IS 18/11 | k2 3
6a4  15/1 80 13/3| 900 167 ... 22 4 10 || ¢ proposal form. N doz. Joulde A 5 ECCH0 2911 [ BZ4l  13/3
¢als 114 |m gy ORS00 22 G 10— | BATTERY. jom———e— ‘atei FCHS 22/8 | PY80  15/9
C. ECH25 20/2 | PYSL 18/11
8te 131 nm 1ae|  SPECIAL OFFER of i e .. 2/3 some gz | FYR 13
6AUS  22/1 | 1A7GT 18/11 UNIVERSAL Giving e 1 f British d
3 quivalents of ritish an EF9 19/6 | PL82 16/6
i st ioer qug) fom 2/= VALVES ) s [ Surtanlioniesand Co RIS |, 31| 11
INBGT 1A ... 2/-]2A7 .. 3/-|EF6 ...17/6 EUCCRUIR Sominc ey EF3)  16/5 [ UBL2L 20/2
Saa7GT 3005 | AL 18111 i 35- 2B7 ... 2/-|KTZ41 3/ égg;‘:j;;n‘;fwg ‘}’,rf;e?ﬂl;“‘\e;fhggg EFa P31 | UCH 302
5 LN6 ... 7/-|112A ... 2/-(P215 ... 2/~ F. 16/5 6/5
e nor 107 |oxia” Bwalzas, - 158F5. 6 ! e Notor) which e S, |EF% 2271 | ULAL 1675
0
:Z‘;GT }zg 1561(1W438/3 Postage 9d. ally sold at the o.d pglce (1951 rate.) f:};'gl gglli p 1313
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‘_" A Fixed Frequency, Single Channel Receiver

covering 2 to 20 Mg/s.

The crystal-controlled R.93 is an important receiver
which has been designed to operate over long
periods under either temperate, arctic or tropical
conditions at unattended sites. A number of R.93’s
may be stacked in standard 19” racks for multi-
channel working on R.T. or W.T. Double or triple diversity racks can also be
supplied with suitable terminal equipment for direct teleprinter operation from
frequency shift transmission. Enquiries will receive immediate attention.

REDIFON LIMITED
RADIO COMMUNICATIONS DIVISION

BROOMHILL ROAD ”edii—”ﬂ

LONDON, 5.W.18

’Phone : VANDYKE 7281

DESIGNERS - AND MANUFACTURERS OF RADIO COMMUNICATIONS AND INDUSTRIAL ELECTRONIC EQUIPMENT

:“WEYR AD”_—-' Television - Radio - Record

ANNOUNCGING A NEW MINIATURE LF. CABINETS MADE To ORDER

TRANSFORMER OF PARTICULAR INTEREST TO
MANUFACTURERS ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATION

TYPE P'.G. B. KOSKIE oeer &,

SIZE = 13" x §” x 3 72-76 Leather Lane, Holborn, E.C.1
‘e Q » _ 85 (ln Can) Phone: CHAncery 6791/2

FREQUENCY = 455 -- 495 Kc/s.

Large scale production enables us to quote very
attractive prices. For applications where even
higher performance is required special versions
can be produced against quantity orders.

MINIATURE MAGNETIC
LIGHTWEIGHT EARPHONES

the AMPLIVOX E.4, E> and Eé
crovide a range of highly sensitive
lightweight miniature receivers. Ideal
for many applications, the inserts have
been incorporated in lightweight
headsets, stethoscope devices and
small microphones.

The E.6 is the smallest of the range,
the diameter is 0.835”, depth 0.332”
and weight foz. D.C. resistance E.4 &
£.5 2-2,000 , E.6 1-600 Q.

amMPLIVOX

2 Bentinck Street, London,
—_—

*

The P.6 will be among the very comprehensive
range of components which we shall'be showing at
the R.E.C.M.F. Exhibition in April. A visit to
Stand Number 115 will be well repaid.

* I %

WEYMOUTH RADI0O MFG. CO., LTD.
CRESCENT ST. WEYMOUTH, DORSET.

LTD.
W.l.




MaRrcH, 1954

WIRELESS WORLD

. H. MORRIS & CO, (RADIO) LTD. EST. 40 YRS.

(Dept.” W.W.) 207 EDGWARE RD.,

Below are examples of the |

excellent values we offer

SECTION 1

1 Cabinet and Back (choice of Rakelite
in either Ivory or Walnut, or Wood)
1 Chassis TRF 0cod
2 Chassis Brackets ................
1 Drive Spindle (Rear Drive)
1 Drive Drum &
1 Drive Spring
1 Drive Pointer

1 2-band Dial

1 Front Plate
2 Dial Clips L.H.
2 Dial Clips R.H.
1 Length Drive Cord 15in.
TOTAL COST

SPECIAL PRICE FOR COMPLETE

—
—_— W

LS

WA LWRAC O

£1 10 10

|
|
i

LONDON, W.2,

The NEW PREMIER T.R.F. RECEIVER design
You ¢an build the Receivers illustrated for £5'| 5 u

The circuit Is the latest type TRF using 3 Valves and Metal Rectificrs for operation on
200/250 volt A.C. mains. Waveband coverage is 180/550 metres on medium wave and
The Dial is illuminated and the Valve line up is:

800/2,000 metres on long wave.

6K7—H.F. Pentode, 6J7—Detector and 6V6—Output.
house the Receiver, size 12in. long. 6}in. high, 83in. deep, can be supplied in either

walnut or ivory Bakelite or wood.

SECTION 2
1 Aerial Coil (Green Spot) with

PREMIER RADIO CO.

Tel. : AMBassador 4033 & PADdington 3271

FixingBar .................... 2 9
1 Anode Coil (Red Spot) with Fixing
Batl BU - - . . N R e 29
1 Wavechange Switch  ............ 2 6
1 2-gang Variable Condenser with
Trimmers .........ci0viiiinan 8 6
TOTAL COST ............ 16 6
SPECIAL PRICE FOR COMPLETE SEC-
TION 12/6 plus packing & postage 1/6.°
SECTION 3
INGEGHOke 1. . . .. - - T SR P 6 6
1 Heater Transformer T/LT3 PRY.
200/250 Volts SECY. 6.3 Volt
2 Amps Tapped at 5 volts. . ...... 7 0
1 OQutput Transformer Ratio 45/1 s 6
1 Volume Control 10 K ohm with
Switehl' s o ot oo™ 4 6
TOTAL COST ............ £1 3 6
SPECIAL PRICE FOR COMPLETE SEC-

. TION 17/9 plus packing & postage 1/6.

SECTION £1/5/6 plus packing and postage 2/6.

61
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The attractive Cabinets to

Send 1/- for Instruction Booklet
which includes layout, circuit
diagram and point-to-point
wiring instructioms, also jn-
cluded is a complete stock list of
individually pricedcompgnents.

THE 7-VALVE AMPLIFIER 1S SPECIALLY DESIGNED
FOR HIGH QUALITY REPRODUCTION

ef Bpecification: VALVE LINE-UP : EP37A First Stage, 68L7 Second Stage
asxftli Togé Control; 6V6 Qutput 6X5 Rectifier; VT501 Blasand Erase Oscillator;
7193 Record Leve! Amplifier; 6U5 Magic Eye Record Level Indicator. OUTPUT :
4 Watts, FREQUENCY RANGE : 50 c.p.s.to 9,000¢.p.s. CONTROLS : Volume;
Record/Playback Switch ; Trebie Boost; BassBoost—on/off.

A VISUAL MAGIC EYE Record Level Indicator s incorporated. The unit is
housed in a superbly tinished rexine covered portable cnblng@ which incorporates
a compartment for the Microphone when not in use. Weight complete 35Ib.
Dimensions: 2in.long, 12§in.deep, 93in, high.

The RECORDER incorporstes an entirely NEW VERSION of the famous LANE
TAPE TABLE. i i
Brief Bpecification : Made to high standards and incorporating features ensuring
low level of ** Wow "* and ** Flutter *’ throughout the fulllength of tape.

FAST REWIKD, Provision for fast rewind and forward run isiess than 1 min.
in either direction. AND REWIND WT1HOUT UNLACING OF TAPE.
INSTANTANEOUS BRAKING. THREE MOTORS obviating friction drive.
HIGH FIDELITY RECORD PLAYBACK (1 HOUR APPROX. PLAYING).
The Tablels fitted with high fidelity record playback head of new design wound to
high impedance and a separate A.C. Erase Head. The Heads are half.track size
aliowing approx. 1 br. playing fromstandard 1,200ft. Reelof Tape.

TAPE SPEED : 7§in.sec. For use on A.C. 200/250, 50 cycles mains only.
MICROPHONE: Crystal—specially designed for Premier by famous manufacturer.
SEPARATE UNITS CAN BE SUPPLIED AS LICTED BELOW
AMPLIFIER KIT(including 8in. Speaker) ... €11 O Oplasb/- pkg./carr.

AMPLIFIER (already built,wired and tested). ... £14 15 0 plus 7/6 pkg./carr.
LANE TAPE TABLE & REWIKD SPOOL .. .. £17 10 0 plus 7/6 pkg./carr.
PORTABLE CABINET (rexine covered) £4 19 @ plus 5/~ pke./carr.
MICROPHONE ... .......cccoieiuennannns £2 19 6 pius 1/- pkg./earr.
REEL OF NEW M.C.-2-IIT * SCOTCH BOY * TAPE
(00T N emrerers sl oot rararatatore - - - £1 15 O plas 1/~ pkx./carr,
INSTRUCTIONAL BOOKLET.................. 2/6

is is eredited if a complete kit of the Tape Recorder is ordered.

Including ALL parts, Valves, Portable Cabinet, 8in. Loudspeaker, Tape-
Table, Reel of ¢ Scotch Boy’ Tape and Rewind Spool, and Microphone.

The PREMIER De Luxe L2 OISR NI B3 LE0 &5 WAGNETIC TAPE RECORDING KIT
PR|c£I£37;4.0

This Recording Outfit has beeu desigued for

ase with M.C.-2-11I ‘ 8COTCH-BOY **
Magnetic Tape. With thisnew andimproved
high-quality tape a frequency of 50 e.p.s
to 9,000 c.p.s. at tape speed of 7} in./sec.
cap be readily achieved. Additlonal reeis
of 1,2001t. can be supplied at 35/-

~
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 under10!-. 116 under 40/=. unless otherwise stated.

(Plus 15/
Pkg.,

Carr.
& Ins.)

As és vsual in all PREMIER KITS every
single ilem down to the last nut and bolt i3
supplied. The Chassis iz punched and layoul
diagrams and theorelical circuils are included,
When completed the PREMIER PORT-
ABLE TAPE RECORDER compares
MORE than favourably with any olher
make ai doubdle the price.
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MAY BE BUILT FOR

£31-19-7
including all valves.
(plus cost of CRT)

DOUBLE WOUND MAINS TRANSFORMER.

MAKING SETTING UP VERY SIMPLE.

point wiring instructiors.

price £13-10-0

plus 21 /- packing & carriage

PREMIER RADIO COMPANY

CONTROLS CAN BE ADJUSTED FROM THE FRONT.

WIRELESS WORLD MARCH, 1954

The NEW
PREMIER TELEVISOR

Three ycars ago we gave you the 6in., 9ii.. and [2in. Televisors which
achieved tremendous popularity. Now after a considerable period of
research our Technical Staff have designed a very worthy successor to
these original Models.

Brief Technical Details are as follows:
20 valves (plus tube) Superhet -Receiver, tunable from 40-68 Mc/s
without coil or core changing. Wide Angle scanning Flyback EHT
giving 14 kV, Duomag Focaliser permanent magnet focussing with
simple picture centring adjustments, suitable for any 17in. or 14in,
wide angle Tube, may also be used with a 12In, Tube with very minor
modifications.

VISION CIRCUIT. Common RF Amplifier, single valve frequency
changer, two IF stages, Yideo Detector and Noise Limiter-followed by
special type of Video.Output Valve, ALL COILS PRE-TUNED
ASSI;J_'!\ING 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.

TIME BASES. 2 valve sync. Separator, giving very firm lock and
excellent interlace.

LINE TIﬂE BASE. Blocking Oscillator using a pentode driving a
high efficiency output stage comprising Ferroxcube Cored Output

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING  Transformer with Booster Diode.
COMPLETELY ISOLATED FROM THE MAINS BY A FRAME TIME BASE. Blocking Oscillator driving a Beam Output

ALL PRESET Valve coupled through 2 Transformer to the high efficiency FERROX-
CUBE Cored Scanning Coils.

POWER PACK. Double wound Mains Transformer supplying ali
L.T. and H.T. using two full-wave Rectifiers,

The Televisor may be constructed in 5 easy stages: () Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final
Assembly. Each stage is fully covered in the Instruction Book, which includes layout, circuit diagrams and point-to-

The Instruction Book also includes full details for converting
existing Premier Magnetic Televisors for use with modern
wide angle tubes. All components are individually priced.

Instruction book 3/6, Post Free.

PREMIER TELEVISOR

CONSOLE CABINETS
For 14" and 17" Televisors

A handsome Walnut' Cabinet that will be a fitting housing for a first-class
Televisor.

Primarily designed for our own Televisor, they are quite suitable for most
designs published in the various Radio Periodicals. Folding doors are
fitted to cover the Cathode Ray Tube when not in use. A flap is provided
whichr gives access to any preset controls on the front edge of the Chassis.
A baffle'board suitable for a 10in. Loudspeaker and all the necessary Tube
and Chassis bearers are included. The overall dimensions of both
Cabinets are the same : Height 384in. Width 19in. Depth Top I5in.
Depth Bottom 2lin.

TUBE ESCUTCHEONS

17in. White Moulded ............ 24~ (packing and postage 16

17in. Bronze Moulded, Complete : ; et

with Protective Glass.......... 4B/~ (packing and postage 2/6

14in. Black Moulded ........ .... 1/6 (packing and postage I{-

Dark Screen Filter suitable for l4in. or 7in. Tubes...... 1916
(plus 1/6 packing and postage).
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ONLY A FEW LEFT!

M. & L. WAVEBANDS

Valve line-up: 12J7, 85L8,
1487, 3624.

Entirely transportable and
unusually sensitive owing to
special feed-back elrcuit em-
ployed. Housed In attractive

plasticcablnet.
Cholce of 2 colours—Brown
Cream.
Carrying handle incorporated in design, For use on
200/280 A.C.{D.C. mains. £8 5 0
Plus 5/- Pxg.fcarr./Ins. o =

Fully covered by Manufacturer’s Guarantee

1124 RECEIVER UNITS

Bange 30 to 40 Mc/s.
Contains six new Valves
3.9D2, 1-8D2, 1-18D2
(frequency changer),
1-4D1, 24 ceramie trim-
mers, 6 ceramic valve-
holders, 6 valve screen-
ing cans, 30 resistors,
1~WIW Pot. Meter Mica
‘Tubular and Block Con-
densers, Ceramic coil former, 2 Westector WX8 and
1 WentectorWXAi 5-way 4-bank awitch withlongapindle,
1.F. transformers, eto. New in transit case 24/0
Solled 177/6 plus $/6 postage and packing.

1155 RECEIVER UNIT

SUGHTLYSOILED
In original cases
oomphu wlt.h 10
valves.

tange 18.5 Mol-
75 Ecfs.in B wave-
bands.  £7/19/8,
Plus 10/6 packing
and carrlage.

POWER SUPPLY
UNIT

for above, Incorporating out-
put stage. Supplies an out-
pat of 250 voite at 80 mA.
which is ample for the >
R1153 with the output stage.
Jones plugs for connecting the Power Pack to the
Receiver are included. The V6 output stage com-
plete with Output Transformer and 6jin. speaker g
builtinto the unit. Price £5/5/-, plus b/- packing and
carriage.

We have a few Brand new RI155 Receivers in
original cases, complete with 10 valves. Fre-
quency range [8.5 Mcjs.—T5 Kcjs in 5 wave-
bands. PRICE £11/19]6. Plus 10/6 pkg. and carr.

As a special offer, power supply unit including
speaker together with RI1155 receiver.
PRICE £16.,19.6.  Plus I5/- pkg. & carr.

R1355 RECEIVER AMPLIFIER
with 5 [.F. Stages for T.V. conversion. Contains 7
VRB65’s, 1—8U4, 1—VU120, 1—EA50, 89/6. Brand
new 55/-. Plus pkg. and carriage 5/-.

RF 24 UNITS
Prequencies covered 30-20 Mc/s (10-15 metres). Switched
tuning, 5 pre-tuned spot freq. 3/ VRE5 (8P81). 12/8.

RF 25 UNITS

Froquencies covered 40-50 Mc/s (6-7.5 metres), switched
tuning. B Pre-set positlons complete with 8 VR65's,

17/8.

RF 26 UNITS
The ideal short-wave converter for T.V., variable tuning,
contains 9—EF54, 1—VR137, 37/6.

RF 27 UNITS
Frequencies covered 85-85 Mc/a (3.5-5 metres).
wlue as BF 26, 37/6.

Other-

CORRECT ASPECT WHITE
Rubber Mask—Round or Flat

8/¢  9in.
ce-.r 16/11 1la. .

%8

T.V. PRE-AMPLIFIER

ftabl

THE 4-VALVE SUPERHET
ramous “SOBELL’ “TaeiLe receiver -

WiReELESS WORLD

=—— PREMIER RADIO COMPANY

METERS
‘l"ifle stocke available, a few of which are enumerated
8low —
FullScale Scale External
Deflection Length Di i

in. .
2BA.... 1} 2iround
35A.... 1} 2ix2}
4A.... 1} 92ix2:
20A.... 14 2iround
40A.... 1§ 2}round
1.5mA 14 2iround
5 mA 2 3} round
GmA 2 3} round
50 mA 1) 28x2......
20V.... 2 2})(2}... .
40V.... 1} 2x2i......

—MANUFAGTUR ER’S SURPLUS S5TOCK ——
5-VALVE SUPERHET
RADIO RECEIVER
CHASSIS, bullt to
Mgh standards ensur-
quality receptlon.
SPECIFIOATION-
VALVE LINE-UP:
787, 7B7, 7C6, 7C53,
7V4 3 WAVEBANDS
medium and
short. CONTBOLS Tuning,
wave change, volume tone control
on/off Gram Posltion on Switch. Pick:up and Exten-
sion Bpeaker Socketa incorporated. For use on 200/
250 v. A.C. mains. DIMENSIONS: Length 14}ln.,
height 113{n.width 6}in. Distance between controls,
left to right from edge of chassis: 1lin. £7 19 6
3ln.,6§In.. 3in. Plus 5/- pkg./carr.fins.
The above Recelver less Speaker and Qutput Trans-
former. A sultable 10in. Moving Coll 8peaker and
Output Transformer can be supplied at 29/~ extra.

LIMITED QUANTITY
1132A RECEIVER UNITS
COMPLETE WITH CIRCUIT

11-valve Superhet
Receiver, covering
100 to 124 Me/s.

VEBG VRe7, VS54

7 valves.
Fmed with Tuning
Meter, slow motion
drive, R.F. and L.F. Gain. Coatrol, ete. Circuit :
R.F. amp. frequency ehanger, oscillator and stab.,
3-IF. amps., B.F.0. Det., first aundio and output,
Brand new, with cirenit diagram.

Price 59/6 p1us 776 carriage.
POWER PACK for above completely wired and

tested, willfit on Receiver chassis. Price §0/- plus
2/6 pkg. and carr,

o v.2-3a
SP375A. 375-0- 375, 250 mA 6 3 v, @ 23 a.

200-230-230, output 3 v.-30v. @ 2a

WHY PAY MORE?
WILLIAMSON AMPLIFIER KIT  15gns.
plus 7/6 post, pkg. &1ins.

This kit 18 absolutely lete and all ts are
guaranteed exactly to author's specification.
WILLIAMSON OUTPUT TRANSFORMER
(author’sspec.), 3.6 chms.sec, .......... £4.4.0
MAINS TRANSFORMER '8P425A (with
i:idltlonu'f 653 vA ‘3 ; and capf:ble of supply-
L0 e i B

PREMIER MAINS TRANSFORMERS
Allprimaries are tapped for 200-230-250 v. maina 40-100
Cycr:d All primaries are screened. All LTa are centre
SP175B 175-0-175, 50 mA., 4 ¥. @ la.,4v. @

SP350A 250-

v.@3-5a. 5v B28a..... = L 55/~

SP501 5000.;00 150 mA,,4v. @23 2. 4V. @
2-32.4v. @224, 47. @358. ..-... 47l

SPSOIA..)OOO()OO 150 mA., 6V, @ 2-32.6.3v.
@ 2 @28a% ... 8l TR 50/-

SP425A 4‘%-0-425 200mA.,6.37. @ 2-34.6.3 v,
@351\. v. @2- ................... 7/€
250-0-250,80mA.,6.3v.@4n dv. @2a. 19/
350-0-350, S0 mA.,6.3v. @ 4 a @ 2a. }9/
......... /]

AUTO TRANSFORMERS 50 WATTS

Input/Qutput 0-110-210-220-230-240-250 1/6
volts. Piusl/-P. & P. /

PREMIER VARIABLE IMPEDANCE
“ MATCHMAKER " M.O.15 OUTPUT
TRANSFORMER

Designed to meet the demand for an efficient var{able
ratio Output Transformer. 11 ratiosfrom 13:1to 80:1
all centre tapped and can be used to match any output.
vnlveu elther single- or push-pull Class “"A” " AB1""

“AB2" or “ B to any low impedance speech coil or
combination thereof. Primary Inductance 60 henries
15 watts audio 100 mA. Pnce 45/-.

WEYMOUTH MINIATURE IF. w
TRANSFORMERS
465 Kc/a., iron cored, permeabllity tuned, 10/6 pair

WEYMOUTH MINIATURE COIL PACK.
Covering Med. lLong/short wavebands. Iron cored coils,
tch. Dimens.: Height,1§in. Length,

C.R. TUBES

VCRSIé
9in. Biue picture, Heater volts 4

Anode 4 Kv. manufacturer’s

original

23/19/8. Pluu 5/- pkg., carr,,ins.

VCRSI7C

6}in. picture. This tube is a ALL BRAND
replacement for the VORS7 and NEW
Price 35/- VCRS17. Guaranteed full size picture.

Plus 2/8 pkg. carr. ins,

LOUDSPEAKERS
ELAC—2}in.dia., Moving Coil, 13 ohms imp. 15/~
PLESSEY—3in.dia. MovingCoil, 3ohms fmp. 8/11
ELAC—3}in. dia., Moving Coll, 3 ohms imp. 15/-
GOODMANS—5in. dla., Moving Cotl, 3 ohms 1

5/6
ELAC—S8in. dla., Moving Coll, 3 ohms imp. 19/6
PLESSEY—8in.dla.,Malns Energised, 3 ohms

imp. (600 ohms fleld), with Pentode
TTADSIOITOOr coers o arooncncecansacanns
PLESSEY—S8in.dla. Mains Energised, 3 ohms
imp. (600 ohmafield}, . ..o m.veeinenn.n
PLul:;SSEY—loln. dia, Moving Coll, 3 ohnu

Pocsssraccranracaorananarsannns

22/6
12/6

23/8
GOODMANS-——IZ(n.dla.,Movinchll,lbohms £8/8
Plus 6/- packing and carriage,

WTAVOX—KI"IZO 12in. dia. Movlng Coll,
£11/11

SPECIAL OFFER

A 12in. TRUVOX P.M. SPEAKER

(2-3 ohm Voice Coll) For only
These are brand new in Maker’s Cartons 47

Plus 2/8 Pkg. and Carr.

Amplifier Onit Type 2084 using 3-VE91 valves
$or opesation on London frequency. Brand
seow. Plus 1/6 pkg.and carr,

19/6

ACCUMULATORS
Lead Agid Celluloid Non-8pill, 2 v. 7 amps
(by tamous maker)

i

5/

“*“MASTERADIO"”
VIBRATOR PACK
9 v. input 180 v. 35 mA. output com-

plete with valve rectifier and leads.

39/6. Plus 5/- pkg., carr.

gram ition on

3iin. Width 2Hn Spindie length 2in. Price 19/8.
MINIATURE TUNING CONDENSERS
2 gang .0005 mid. with trimmers A N T

FILAMENT TRANSFORMERS
Input 230 v. A.C. Output 12 v. at 1 amp. Complet,ely
shrouded. Price 9/11

BATTERY CHARGERS o
200-250 v, A.C. Willcharge?2 v.,6v.and 12 v, Car
Battery at 1 amp. Housed in strong metal casing.
Finished in Green hammered enamel. 8ize: 6in.
long, 3iin. wide, 3jin. high.
Guaranteed 12 mths. The
above unit 1s manuiactured
by PREMIER and does not

contain e;l-l}ovt. eom-
ponents. s
2/6 postand pkg. 39/6

BATTERY CHARGER KITS

All incorporate metal rectifiers. ‘Transformers are
:}l;it-'xble for 200/250 v. A.C.cycle mains.

t. N
2002 Charges 6 volt accumulator at 1 amp,

Resistance, aupplied to cua.rge 2 v.

accumulator .

2004 Charges 2,6 and 12 v. Mcum uors at 1 amp. M/G

MICROPHONES
LUSTRAPHONE : Moving Coll; High Impedance.
Stand Type: £5/15/6—Hand Mike £6/6/-

RONETTE—Crystal Mike : Incorp the Filter delllmert
High Imped. Ball Type:

CRYSTAL MICROPHONE—BoLhermel 2AD36. Especi.
ally recommended. £2/19/6. Table stands for all the
above 10/6 and 17/8.

CRYSTAL HAND MIGROPHONE
High impedance. Excellent frequency respouse, light
weight. Gives very bigh quality results when used with
tape recorder, amplified for any type of P.A. equipment.
Complete with acreenlead and plug plus 1/8 Fkg. & Carr,
Price 29/6.

ORYSTAL MICROPHONE
An entirely insulated urgwul microphone which can be
sately used on A.C./D.C. amplifiers. High impedance.
No background nolse, really naiural tone. The ideal
Mike for tape, wire and sound projectors, Price 28/8.
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SPECIAL OFFER
THE FAMOUS “ CHANCERY ™ HIGH
FIDELITY MICROCELL PICK-UP—

TYPE GPX for Standard and Long Playing
The Chancery Light
‘Weight GPX Pick-
up which has a
& sapphire stylus
" which Is precision
ground and semi-permanent. With two cartridgesl L.P.
and 1 8tandard Price 52/8. Additional L.P. or Standard
Cartridges can be supplied from stock ut 19/ each.

QUALITY CRYSTAL PICK-UP
ROTHERMEL TYPE U48 26/-!
Plus 1/6 Pkg. and Carr,

s

GRAMOPHONE

CABINETS—Portable
By faunous manufacturers

Bubstantial

Wooden Case,
Rexine covered, including
wooden motor board . Qutside
dimens.: Hgt. (when closed)
5iin., length 15in., depth
134in., Clearance space,
inder motor board when
closed ‘l!ln..

’ Pice 29/6, plus 2/6 pkg. can"

SPECIAL OFFER —at Almost Half Price
PLESSEY GRAMOPHONE UNITS

. R

The Motor, Tone arm, and Magnetic Pick-up s in one
Unit, with Automatic stop and start.
For use on 200/250 v. A.C. mains 50 cycles. Limited

WIRELESS WORLD

RECTIFIERS
E.H.T. Pencil Type S.T.C.

Type K3/256 650 v. 1mA. 4/7
K3/40 3.2kV. 1mA. 6/-
. K3/456 3.6kV. 1mA. 8/2
. K3{50 4kV, 1mA. 8/8
., N3§/160 12kV. 1mA. 21/8

H.T. Type 8.T.C.

Type RM1 125 v. 60 mA. 4/~
.» RM2 126 v. 100 mA. 4/6
., RM3 125 v. 125 mA. 5/6

RM4 250 v. 2B0mA.  ...... 18/-
L.T. Type Full Wave
(0501 HET, TSRS S N = S 4/~

12 v. 1 amp. . 8/

12 v. 2amp. .

12v.4amp. .

A.C.R.I. C.R. TUBES
5}in. screen. 4 volt Heater. This Electrostatic Tube
8 recommended as eminently suitable for Televison.
15/- plus 2/6 Pkg., carr. and {ns. Data sheets supplied,

SUPER QUALITY TELEVISION
MAGNIFYING LENS
5in.lens suitable for 6in.

10in.lens.
12in.lens

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made 1rom Bright Aluminium, with four sides

x5 x%n......... 10x9x3in. .... =
7% 3 x %in 12x10x3in. .. 9
el o 14x10x3in. .. 711
12% 9 x 24in. 16X10x3in. .. 8/3
14x 9% 2}in. 16 x 8 x 2}in. 8/~

ALUMINI
7X 6in.
9¢ x 6in.
10 x 9in.
12x9in. .

H.T. ELIMINATOR AND
TRICKLE CHARGER KIT
All parts to construct an eliminator to give an output
of 120 volts at 20 mA.,and 2 volts to charge an accumu-

PREMIER RADIO COMPANY

"LESS CO-AXIAL CABLE & AERIAL WIRE, 15/-, plus

MarcH, 1954

Famous Manufacturer’s Surp lus of

ANTI - INTERFERENCE 'AERIALS

offered at a fraction of eriginal cost

The aerlal Is designed for reception of long, medium
and short waves, with any ordinary or commaunications
receiver, having an input impedance greater than 1,000
ohms long/medium waves and 150 ohms short waves.
The installation discriminates againstlocally generated
electrical Interference, especially on the short wave
bands. The equipment enables the lnstallation of an
8.3 Mc/s flatly-tuned dipole which operates as a " T*’
aerial on medium and long waves. The aerial and re-
ceiver mers are d to be i d
with a 70 ohms co-axial cable.

COMPONENT PARTS

Aluminium Aerial Transtormer Assembly. Comprising
one each: i , Tra clip,
Rubber sucker, }in.X jin. brass screw, 4AB X {in. brass
bolt, 4BA nut.
i Transk C lete with Insul. clips,
etc.; Porcelain Insulators, 2 each, 60it. Insulated Aerial
Wire, 60ft. Screened Co-Axial Down Lead.
Installatloninstruction leaflet included.

1/6 pkg- and carr. y
COMPLETE 35/-, plus 1/6 pkg. and carr.

GARRARD Rim Drive 78 r.p.m., complete £5 19 6
with magnetic pick-up and turntable . ... . a
Packing and carriage on the above unit 2{6

MAINS NOISE ELIMINATOR KIT
Two specially designed chokes with three amoothing
condensers with circuit diagrams. Cuts out all mains
noise. Can be assembled inside existing receiver, 5/@,
complete.

Germanjum Crystal Diodes. G.E.C. wire ended, 2/6.

The Minor, aithough
small, possesses all features of tge
. .arge models and no mechanical or electrical
point essential to efficiency has been omitted.

Among other fine instruments manufactured by:—m

THE RECORD ELECTRICAL CO LTD
BROADHEATH - ALTRINCHAM . CHESHIRE
Phone: Altrincham 3221 (4 lines) Cables and Grams: ** Cirscale”” Altrincham
London Office: 28 Victoria Street, S W.I. Phone:*Abbey 5148 & 2783
Grams: * Cir3cale *’ Sowest, London, Cables: ** Cirscale ** London

L :uantlt; onli ﬁ3‘19[8- pl‘u! 2/8 p:wklni and carﬂﬁ. | lator. Uses metal rectifier, 37/6.

| 94/~ doz.

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES
CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0., M.0S, LEB., ETC

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

TELEVISION

for **Fringe * and ** Long distance ** viewers is vastly improved
with the SPENCER-WEST type AC/3 Pre-Amplifier. The speci-
fication includes a first stage neutrallsed triode cathode coupled
to a grounded grid triode. The optimum arrangement for best
' noise factor.” Self-contained power supply unit complete with
correctly adjusted interference filter. Price complete, 10 gns.
from your dealer or direct. Leaflets, etc., on request,

I RECEIVER CONVERSION TO NEW CHANNELS

Th~e type AC/4 Converter units for perfect simple conversion.
Price complete with 5 valves and self-contained power unit, etc.
15 gns. Available for Brighton booster on London receivers

(type AC/4KL) and all other conversions. Leaflets on request.

SPENCER-WEST
QUAY WORKS, GT. YARMOUTH

I Phone : Gt. Yarmouth 3009,
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WINDSOR

UNIVERGAL METER
monet 885

i 4 s ~ \T ' .
vy wE e
73:: ::;(:::::‘u E i > ‘ m u t I r a n g e
P s oo, 12N . = i
_, ¢ g ALY 4
® . 0 j = .
e - E 1
" »S“:”"” = P u n I v e r s a
ADJUST OBMS
" A ’ 3 J m e t e |
- R S i h ;

(U ON" WARL
<o

Il\ﬂoillgamperes D.C.: 0-.05-.1-.25-1-2.5-5-10-25-50-100-250-500-
00.

Milliamperes A.C.: 0-.25-1-2.5-5-10-25-50-100-250-500-1,000.
Amperes A.C./D.C.: 0-2.5-10.

Resistance : 1 ohm to 5 megohms in 4 ranges (can be extended up ®

Five inch moving coil meter with knife-edge pointer and anti-| parallax 50 Megohms )
:2:;:2; Instantaneous overload protection. Buzzer for continuity Decibels : —20 to + 69 in 9 ranges. Zero reference level is 6 mW into
500 ohms.
Sensitivity : 20,000 o.p.v. D.C. 2,000 o.p.v. A.C. A A
Accuracy : D.é mA. D.C. Volts ranges 2% of F.8.D.; A.C l?:%?c‘gnc[e\s %’g'tzoéééai?eg:;e(: )i(;egtr:aog(:(;'volts) iEl=gncerter
X"/& ?FCSM .A, ranges (except for 5 kV A.C.) 3% of E.§.D. 5 kV ranges Capacitance' : 1,000 pF to 1004F in 4 ranges*
o OL
RANGES *External adaptor, Model 313D, required.
Volts D.C.: 0-.1-.25-1-2.5-5-10-25-50-100-250-500-1,000-5,000.
Volts A.C. : 0-1-2.5-5-10-25-50-100-250-500-1,000-5,000. DPg‘gVMEZTY-

Price £22.0.0

or £3.6.. 0 deposit and 10 monthly payments of £2.2. 1.

Taylor Model 110C
capacity-resistance hridge

An A.C. mains operated bridge designed to give quick and accurate measurements of capacity or
resistance at mains frequencies, covering all practical requirements.

Eight Capacity Ranges: 0-0.00012-0. 0012 0.012-0.12-1.2-12-120-1,200 pF. ] fon mngy' 10
Eight Resistance Ranges : 0-12-120-1,200-12,000-120,000 ohms and 0-1.2-12-120 megohms. ! K

The accura of all resistance ranges except the lughest is 29% of full scale, on the highest range it
is 3% of full scale. On all capacity ranges except the lowest it is 3% of full scale. On the lowest

range it is 4% of full scale,
Price £14 .10.. 0

or £2 .3 .6 deposit and 10
monthly payments of £1.7.9.

PROMPT DELIVERY

08, G

1dges; Ray
c. chath"d Lo®

o0 wse“, pigh & quipt.

; s
osallograghmm“ers Teste, \;

ELECTRICAL INSTRUMENTS LTD

Montrose Avenue, Slough, Bucks. Slough 21381

(o}
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A /f% WIDE-BAND A.F. OSCILLATOR
ét/ﬁ/w’yfﬁ . Aé’éé..//4crafs/

TYPE G.420. This Furzehill instrument delivers a constant sinusoidal
output of up to 1 volt into 600 ohms over the wide frequency range
of 1.4 ¢fs. to 15 kejs.

Frequency Range: 1.4 to 15 cfs. Harmonic Content : Less than 29,
14 to 150 ¢fs. 140 cfs. tp 1.5 kefs. over most of the range.
I.4 kejs. to 15 kefs. Accuracy | Hum Level: Better than 40 dB
é&t/ut _Scal‘t; arc 28'0:0 - below any signal level.

PUL: IRV Lt DA Stability : Less than o.1 dB change

g‘:;gg;‘_‘?ﬂ; lg)t:s‘:’ag: ‘glvgre%:lntfg in output voits andless than 0.1%

frequency range. change in frequency for 109,
Attenuator ; 600 ohm, continuous- cha.nge in supply voltage.
ly variable, T-pad. Delivery . 7/14 days.

NOTE :—This instrument is also available to the above specification.
but including the addition of square wave output at a small additiona:
charge, (Type G.420A).

Write for full particulars of this and other Labom@ry instruments to :—

N\ . Price, Ex-works: £50 * 0 + 0

. o~
o~ o o~ i
N AN N -

JR—— = W{? AN UNUSUALLY LOW PRICE FOR AN UNUSUALLY VERSATILE PERFORMANCE S

2\

Finrzehild Saloratoris L.

SHENLEY ROAD °~ BOREHAM WOOD ° HERTS. Cables: FURZLAB, LONDON. Tel: ELStree 3940

v

cmﬁAmenRstimcom SOLE IMPORTERS

instrument incorporates the use of a cathode ray visual indicator. High
sensitivity is achieved hy an‘input impedance of 3.6 megohms, This permits

a wide range of spplications, amongst which are: (1) Testing theineulation of [0}
capacitors, windings on transformers, E.H.T. circuits,i.e., tag boards, valve

hases, wny value reslstora that are suapected of being open cuv:un glving vumal
indication with values of resistors {}om 0-500 megohm, a test which normally
callsfor expensive apparatus. Ideally suitable for testing motor vehicle wirlng

systems and spark plugn,sensiuve]ybetu:rthan 500 megohma, (2) Null indicat~
Ing for bridge circuita,etc (3) If connected to A.V.C. {AGC) line of receivers l

: 5 e o eceivr |
oo s i, Saval inlenion for i aecment, Qreryet Trianon-Electric Limited

Completely agsembled and ready for use in a handy portable steel caze, size
62in. x §§in. x 5in. Price 37/@ each, plus 2/6 post and packing. W
ggunsmn&rcongugon, MABdK X1v, 'wit.h w—: 214 v.dA.o.n::ac. n::to;;,.\l 95 CObeId Road' London' N’ ‘10
-V, repeal motor, Gyro unit, dozens of gear wheelsand anerotds,etc. ea = .

for model makern. etc. Brand newin caser(the cases are worth atleast 15/-). Telephone' WiLlesden 2’ Ié
?ﬁﬁfﬁ';aﬁ}c’g}'\;xzﬁs TYP. e£50128 L dvertired b in J

=] E 0L As advertired by us in January . : e
issueof " Wireless World.” We have received a furtheramal) supply{in working I Enqulrles from Industry lnvlted
order) and we offer these receivers at £3/10/- each. N
SANGAMO MOTOR UNITS. These are brand new pre-paid meter movements
with dozens of ;(Ell.rl and a Smga.mo-Wes'.on 200-250 v. A.C. 50 cycles motor
(silent nmnlnm, king, ete.). Price 10/8
each, plus 1/3 poi
RELAY UNIT BY LONDEX. Containing 2,000 Q relay (2 makes, 1 break,heavy — - —
duty contacts), with a sligh delay chain of 500 wirewound reslstnr, 1,7000

sHder resistor and a 250 mfd. 12 v. condenser, mounted on a_bakelite base. O
Willoperate on 24-30 v. D.C. Brand new in orl'ginal cartons. Price 8/8each [ p LYTH E N E

plus 1/6 post.
SPECIAL OFFER OF CURRENT STOCK CONDENSERS. NOT GOVT. SUR-
PLUS. 20 mid. 500 v. Electrolytic, at 2/8 each; 10 for £1. 3.3. pf.and
1,5 pf. Ceramicons at 3/» doz.; 30/- per gross. = o
Avml;z}hleln foliowing lengths 18 yds., 19 yds. and 20 yds. Price 8d. per yd

lus 1/- postage.

COIL FORMERS

E.H.T. UNIT, as described In ** W.W.,*" December, 1953 (page 603). This -
cl.lokeusedw{'.h 807 Valvegives 4 kV. 350uA Brand new, a §/-each,postpaid. C H O K E S
2/- post and packi S T
ROMAC VACUUM PUMP (Rotary Vane Type). Ideal where air pressure Is F E

COAXIAL CABLE. 75 to 800 impedance. Brand new currentstock, }n, dla.. ! (AM BYTHENE BRAND)
GH-INDUCTANCE R.F. CHOKE. SBuitable for use in RINGING OHOKE,

VCR139A C.R. TUBE Complete with base and metal screen, 25/- each, plus

required, viz., paint spruyers, etc. Brand new at 15/- each, plus 2/- post.

AMPLIFIERUNIT,TYPE A1271 Containing EF36 valve, 4000) Relay (4 makes
2 breaks), 10 000n Pot . resistors, condensers,etc. In PBlack metal case, Bin, X Send 7 s
Bin.x 5in. Brand new at /6 each, plus 1/6 pos'. end for particulars and Samples
HALF-WAVE TRANSFORMERS, Inpu'. 230 v. .output 200 v. 60 mA. 6.3 v.

FOLYTHENE RODS. 1o, d1s. Joa:loag, st 6/ dos AMPLEX APPLIANCES (KENT) LTD.

TRANSLUCENT PROJECTION SCREENS (size 15}i x12l ). Al d i
Projection Television and Epidiascopes. P:lc: 7/.)' e - S 0% PART"OUTH(RRAOVeA"?GO.:rA"evgssjl?ROMLEY' KERIT:

90 COMMERCIAL ST., NEWPORT, NON. Tele. 4711

Also at 15 Wyndham Arcade, Cardiff Al SXBortlCliTEgee i
All mail orders and enquiries to Newp;rz branch please | ANTEX LTD., 3, TOWER _HILL LONDON, E.C3
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Attractive Opportunity

“"IRCHNICAL ENGINEERS

in Vesw Acoustic and Vibration

Research Laboratories

FOR more than twenty-five years
we have given to the trade and the
enthusiast the service most suited to
their individual needs. This policy
has been justified by the increasing
demand for our loudspeakers and
equipment.

To assist us in our future endeavours
we are building a new and much larger
Laboratory which will be on the most
up-to-date lines, and will give even
greater facilities than our present
Laboratory. This will include an
anechoic chamber which has been
designed to meet a larger number
of exacting requirements including
the measurement of transient per-
formance of loudspeakers under.any
desired conditions, as well as all

standard measurements encountered in
acoustic design.
is resiliently mounted to isolate struc-
turally-borne vibration. Among the
facilities being provided is an audio
theatre whose reverberation character-
istics will be sufficiently variable to
enable it to simulate a wide variety
of domestic listening conditions. The
new Laboratory will be installed with
apparatus necessary for the thorough
investigations of all magnetic and
electro acoustic phenomena.

The scope of this new enterprise covers
not only our work in the acoustic
field but also extends to our activities
in controlled vibration applications
and transformer design.

In consequence of this project, vacancies arise for additional engineers having
good qualifications and experience in either of the following spheres:—

Loudspeaker

Engineers

Applicants should state age and qualifications.

Vibrator

Engineers

All replies should be in writing,

will be treated as confidential, and should be addressed to the Managing Director.

[RL?)

GOODMANS

>
LAY

GOODMVANS INDUSTRIES LTD., AXIOM WORKS, WEMBLEY, MIDDX.

The chamber itself

67
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VALVES, TUBES £ CIRCUITS

15. VALVES FOR V.H.F. TELEVISION RECEPTION

The advent of television transmissions in the ﬁ-equency range of 174 to 216 Mc/s (Band III) will mean that reccivers must be capable
of receiving signals radiated at these frequencies in addition to those already transmitted in the range 41 to 68 Mc/s (Band I).

Receptlon of signals at the higher freq involves ch in the input and frequency changer stages of present-day superheterodyne
receiver designs. To meet these requirements the Mullard * World Series ” of television valves has been augmented by the intro-
duction of two new types:—

PCC84—Double triode for use as a cascode amplifier in V.H.F. input stages.
PCF80—Triode pentode for use in frequency-changer stages.

As with most of the other * World Series ”* valves, these new types use the BIA (noval) miniature nine-pin base, have heaters suitable
for inclusion in a 300 mA series chain, and can operate with a receiver h.t. supply of 180 volts.

PCC84. The double triode is designed for use as a cascode
amplifier, i.e. one triode section operates as a neutralised
grounded-cathode amplifier and the other section as a
grounded-grid amplifier. The two sections are then con-
nected in series across the h.t. supply, the anode of the
first section having a direct connection to the cathode of the
second section. The cascode arrangement results in a low
noise level for the input stage being achieved in the first
section, combined with hlgh gain resulting from use of the
grounded-grid connection in the second section.

PCF80. The triode pentode, having separate electrode sys-
tems for triode and pentode sections, is used in the frequency
changer stage. The triode section, connected as a local
oscillator, is in a Colpitts circuit. The oscillaror voltage
and the input signal from the PCC84 are mixed either in-
dnctively or capacitively on the control grid of tne pentode
section. This section functions as the mixer stage, its
performance depending considerably upon the choice of
circuit components to give optimum values of conversion
conductance and input damping,

The accompanying functional diagram illustrates the basic mode of operation of these valves when used in the
‘“front-end ™ circuit of a television receiver for use in Bands I and IIL

<
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Builad yout, onrrg MODERN

Iargef?&:f%jen

The MAGNAVIEW receiver, incorporating the latest techniques, gives
excellent performance and Its large-screen, flat-faced, aluminium-backed
Brimar Teletube glves extra bright pictures.

and reduces home construction to the
simplest possible proportions. Anyone
with previous experience in the con-
struction of radio receivers, and an
elementary knowledge of the principles
of TV circuitry, can build it.

Ask for this booklet

—its popularity has necessitated the issue of a

THIRD EDITION

A number of circuit modifications have
been Introduced to give improved per-
formance. The text has
been re-written and
new drawings and
photographs  have /=
been prepared. The /
first step towards /|
building this out- /;
standingly modern
TV Receiver is to
fill in the appli-
cation form and /
post it NOW. /

BRITISH MADE

V £ S
Please send me constructional details for the
LARGE SCREEN TV. [ enclose éd. Postal Order
! to cover packing and postage.

NAME .. ... . " o o Actikwe iy, PEP W

VALVES and ADDRESS .. ........ . B "N
TELETUBES

Srandard Telephores and Cables Limited tOOTSCRAY, SIDCUP, KENT
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2 New &5~ quality crystal

microphones at a
et ad reasonable price

MIC 33-1: A crystal hand or 3
desk omni-directional microphone for
the high quality public address and tape
recording field, incorporating a
specially designed acoustic filter
giving-a response flat from 30 to 7,000 c.p.s.

RETAIL PRICE £2-10-0d.

Ideal for tape and disc recording,
P.A. and amateur radio.

MIC 35-1: A general purpose
hand microphone of robust
construction with substantially flat
response from 50 to 5,000 c.p.s.
Suitable for recording apparatus,
Public Address equipment etc.

RETAIL PRICE £1-5-0d.

-

alwa ys well ahead patent applications and registered designs

in Great Britasn and abroad

COSMOCORD LIMITED « ENFIELD * MIDDLESEX

ACOS devices are protected by paients,
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THE “BELLING-LEE" PACE :

Providing technical information, service and advice in relation
to our products and the suppression of electrical interference

Measurement of the Character-
istics of Television Aerials

It is necessary to measure the
performance of television aerials to
enable the relative merits of
different installations to be com-
pared. The measurements must be
related to the performance of an
average aerial installation and it is
well known that the presence of
objects near to an aerial will
change its characteristics. It is
impossible, however, to define an
average house on which the
measurements should be carried
out, and it would be extremely
laborious to measure the char-
acteristics on a large number of
houses, and average the results.
It is for this reason that all
measurements of the characteristics
of aerials should be carried out
above flat ground, well away from
surrounding objects. It must be
assumed that in a practical in-
stallation there will’ be an equal
chance of surrounding objects en-
hancing or reducing the performance
of the aerial. Measurements on an
open site will then simulate the
conditions on an average house.

It is possible to make a direct
measurement of the gain of an
aerial, i.e., to measure the amplitude
of the signal delivered by the aerial
to the receiver, and in particular
to make a comparison between any
aerial and a half-wave dipole. A
half-wave dipole is chosen as a
reference for gain measurements for
several reasons. It is simple to
construct and the relation between
the strength of ‘the incident signal
and the voltage across its terminals
can be determined from theo-
retical considerations. It is ideal
for horizontally polarized signals,
but in the case of vertically
polarized waves, as in the majority
of television transmissions in this
country, there is a complication
from the influence of the mast
supporting the dipole. This can be
overcome, however, by using either
a ‘“sleeve” dipole in which the
supporting mast is inside the lower
element, or a unipole above a
horizontal reflecting plane. In
practice misleading results are
sometimes obtained when aerials
are compared with a normal dipole,
due to the influence of the mast.
So.as to overcome this without
resorting to a special dipole,
measurements are often made
relative to ‘“ H " type aerial.

The gain measurement of an
aerial can be carried out as follows.
An open site on flat ground is
chosen well away from trees,
houses, telephone wires and other

objects which might cause. reflec-
tions of the signal. An ideal site
is a disused airfield, but wun-
fortunately this is often not avail-
able in a given area. The dipole
aerial is now erected to a height
of about 30ft. and moved hori-
zontally over a short distance to
determine if there is a standing
wave pattern present. The aerial
under test is now raised in place of
the dipole and the direct comparison
made of the signal.

T 7

I i

¥

* Junior Multivod
Band | 3-Element Array.

Two methods are available for
measuring the signal amplitude. In
the first, either the mean or the
peak white leve. of the television
signal is measured, the measure-
ments always being carried out
when Test Card ““C*’ or some steady
picture is being transmitted. In
the second method the amplitude
of the black level is measured, and
observations can be made at any
time during transmissions. In the
latter method the black level is
determined by displaying the half
line pulses occurring during the
frame synchronising signal on an
oscilloscope. With this it is often
possible to separate the main signal
from any ghost that may be
present.

The gain measurements described
above include not only the intrinsic
gain of the aerial but also any
mismatch loss between the aerial
and the feeder and losses in the
feeder itself. Error due to losses
in the feeder can be eliminated by
using the same length of cable for
the dipole and for the aerial being
tested. Mismatch losses can only

be evaluated from maeasurements
of the impedance of the aerial. It
is possible, however, to deduce the
intrinsic gain of an aerial compared
with that of a dipole from measure-
ments of its directional char-
acteristics. Experimental measure-
ments of aerial gain by the two
methods are in close agreement.

Another important measurement
that is required on an aerial is its
directional characteristics or its
ability to reject signals arriving at
the aerial in a direction different
from that of the wanted signal.

Here again the measurements
must be carried out on an open site,
and it is essential that there is
no standing wave pattern. In fact
the most sensitive method of
detecting a standing wave field is
to measure the apparent polar
diagram of an aenal which is
known to have a very deep minima.
If a standing wave field is present
then the measiured polar diagram
will be distorted and the depth of
the minima will be reduced. The
supporting pole should always be
included when aerial measurements
are made, as removal of this will
change many of the aerial’s
characteristics.

Two other factors must also be
determined in order to anticipate
the overall performance of an
aerial. These are its impedance
and band width. The various
methods available for the measure-
ment of impedance will not be
discussed here. It can be pointed
out, however, that the matching
requirements for a receiving aerial
are far less stringent than those
required for a transmitting system.
As regards band width, an estima-
tion of the ability of an aerial to
accept the required range of fre-
quencies can be ascertained both
from impedance measurements and
from visual observations on Test
Card *C.”

Measurement of the above proper-
ties of aerials give a very useful
yardstick for the comparison of
aerials. They are, moreover, usually
in agreement with comparisons
made over a large number of
practical aerial installations.

Band I Aerials
In this and future announce-
ments, we will refer to the T.V.
aerials in our present range, which
are designed for the reception of
existing B.B.C. transmissions, as
band I aerials.

Written 24th January, 1954.

BELLING & LEE LTD|

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX.. ENGLAND
— e —
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EQUIPMENT, and
DEVELOPMENT GROUPS
are invited to send

today for this NEW

(IS

complete catalogue of Ediswan Clix
Radio, Television and Electronic

— Components. Just write “Components

Catalogue please” on your

e

business letterhead and

we will send you a copy.

>
L4 -’

THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.L Group of Companies
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London.
C.R.la Radio Components Sales Office: 21 Bruton Street, London, W.1 Telephone : Mayfair 5543
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% Your training is provided by the only Postal
College which is part of a world-wide Industrial
Organisatlon.

NEW——

PRIVATE AND INDIVIDUAL TUITION

IN YOUR OWN

75

POST THE COUPON TODAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER
150 GAREERS AND HOBBIES

THE ADVANTAGES OF E.M.I. TRAINING

Y The teaching methods are planned to meet
modern industrial requirements.

% We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

Y The student is taken carefully and thoroughly
through his chosen subject.

% A tutor is personally allotted by name to ensure
private and individual tuition.

% Free advice covering all aspects of training is given
tn students before and after enrolment with us.

HOME

I _I ﬁgcoutnltancy Gustomé &.i o M.c.ﬁ. %lc?nces ggcretarysh'lp 1
vertising xcise Officer ~ Mechanica eet Metal Wor
| LEARN THE PRACTICAL WAY | Aeronault:-lcall Eraughtsmanship EEnglneerlng Shorthand &T I
[ : o ngineering conomics Motor Engineering yping
} WliEmany ooy e supply actual . = Automobile Electrical Photography Sound Recording
[ "menaehs camilaing (cheory and sracEEENNy Engineering Engineering  P.M.G. Licences Structural
| In the correct educational sequence. ] Banking Electronics Police Engineering
| The equipment, specially prepared and | gz;’l‘;‘lﬁeevlﬂﬂ ::Z’t‘llgg grawlnq Pmduml?r?gineering Telec'ommunications
| designed, remains your property. Courses | Businegs Ventilating Public Speaking Television
| include: Radio, Television, Electronics, | Management Engineering  Radar Time & Motion
| 0. C Ph hy | Carpentry Industrial Radio & Television Study
i R s ERpehip. Carpentry, CiEERzt=AR) Chemistr Administration Servicing  Tracing
| and Commercial Art, I civils y Journalism Radio Engineering Welding
I e fisdlo ivil Service Languages Refrigeration Writing
| & 2 ‘9% 3 | Civil Engineering Marine Retail Shop Workshop Practice
| Electricity, Languages, [ | Commercial Subjects Engineering Management ~ Works Manage-
: Mechanics, etc. } Commercial Art & Mathematlcs Salesmtanship J thment
Drawing Sanitation and many others.
{ I Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.l.Mech.E.,
| i ;
| | LLO0.B., AC.C.A, A.C.S., AM.Brit.L.R.E., AMLLA, City & Guilds Examinations, R.S.A.
i I Certificates, etc
| | haZ™
_ |

Gourses from £1 per month
POST THIS COUPON TODAY

| Please send without obligation your FREE book. ;
: E.M.l. INSTITUTES Dept. 121k, :
| 43 Grove Park Road, London, W.4. Phone: Chiswick 4417/8.

\ L |
THE ONLY POSTAL COLLEGE WHICH : ADDRESS ..o cmrmssgrstn o s el :
IS PART OF A WORLD-WIDE = ....... | S }
INDUSTRIAL ORGANISATION ll SUBJECT(S) OF INTEREST . |
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L

s JorCel HL rectifiers

e
Gen T o 5V 30mA
to 250V 325 mA

Specially designed for use in domestic Radio & Television
receivers, these miniature rectifier stacks have an established
position with manufacturers to whom reliability, small
dimensions and low costs are important.

FEATURES
Instant starting — no warming- :
¢ u"; ;:ri:d e R @ Withstand overloads such as
e i charging current of de-formed
@ Unlimitedinstantaneousoverload electrolytic capacitors
@® No limit to size of reservoir Low heat disiipation

capacitor

@ Simple mounting—no valve holder Practically indestructible in

service

Simple wiring—two connectors
only

Small size . . . low weight

Low cost

SELENIUM

RECTIFIERS

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
RECTIFIER DIVISION : Warwick Road, Boreham Wood, Hertfordshire. Telephone: Elstree 2401
e e
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One Way only . . .

From the moment drawing becomes blue-print

until the moment the transformer enters the infra-red

drying tunnel (above), the whole of Parmeko’s resources are bent

with whole-hearted concentration upon one object only: that this
transformer, to bear the name Parmeko, must be the best it can
possibly be. To this end there is an unswerving single-mindedness on the part of
everyone in the company. There are many men in the organisation who

could lend their skill to the production of other products for the electrical and
electronic industries but Parmeko insist that they shall be * master of one.”

How well they succeed is most strikingly shown in the orders that are

repeatedly given by some of the largest manufacturers in the world to . . .

The firm with the one-track mind

PARMEKO o LEICESTER

MAKERS OF TRANSFORMERS for the Electronic and Electrical Industries
@
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ENDORSING 3-D RADIO

We are indebted to Mr. C. E. Herbert, a musician and great lover of music who has one of our
Radiograms, for the following comments :—
@ « May I add that I have a Radiogram of yours which is giving wonderful service
and I would not part with it, as it is without question the finest reproduction,
I feel sure, that one can possibly obtain from any radio to-day.”

D.X. PLUS FOUR RADIOGRAM .. £62.1.0 (including purchase tax)
£64.1.5 (including purchase tax)

SOUND SALES LTD., WEST STREET, FARNHAM, SURREY Farnham 6461-2-3
LONDON AGENTS: WEBB’S RADIO—HOLLEY’S RADIO

Y CXPERIMENTAL OUTFITS

LEARN THE PRAGTICAL WAY

Specially prepared sets of radio parts (which you
receive upon enrolment) 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
A tutor is available to give individual help and guidance
throughout the Course.

EXPERIMENTAL
| posT this courow Tonay EIIEHH

Please send me your FREE book on Practical Courses: | RADIQ 1—A course in basic principles.
To: E.M.I INSTITUTES, Dept. 16X, 43 Grove Park Rd, | RADIO 2 — Instruction and equipment from which you
Chiswick, London, W. : build a Radio Receiver.
NAME | TELEVISION — Instruction and equipment for building a
1 Television Receiver.
ADDRESS ... |
|
|
|

Also for Mechanics, Electricity, Chemistry, Photography. Carpentry,
Draughtsmanship, Commercial Art, Amateur S.W. Radio, Languages.

E M I I NSTITUTE The only Postal College which is part of
[RLLED 1] ! d world-wide Industrial Organisation.

123

| SUBJECT(S) OF INTEREST .
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von TEx l 0 N TAPE RECORDER

Type 2A

THE FOLLOWING
TECHNICAL REPORT

by

P. WILSON, M.A.

APPEARED IN THE JANUARY
ISSUE OF

“THE GRAMOPHONE "’

Vortexion Tape Recorder, Type 2A
Vortexion Ltd., 257, The Broadway,

Wimbledon, S.W.19. (Price £84)

Specification :
Twin Track Recording Speed: 7%in. and 3in.
per sec.
Spools :

Normally 1,200ft., but can take up to

1,750ft.

Recording Time : 1,200ft. spools—3} hr. per track
at 74in., 1 hr. per track at 3in. 1,750ft. spools—
1 hr. per track at 7in., 1} hrs. at 3%in.

Frequency Range from 50 to 10,000 c.p.s.:
Amplifier response is within 14 db.

Input: (1) Microphone (preferably Ribbon)
15 to 30 ohms with full loading on 8 microvolts.
Balanced or not, so that 100ft. unscreened cable
can be used if desired. Model for Crystal
microphone with input of 1 millivolt can be
supplied. (2) For Radio feeder unit or Gramo-
phone p/u or even crystal set. Fully loaded by
17 millivolts on 4 megohm. Unbalanced.

Output :/ 34 watts at 15 ohms, i.e. up to 7 volts.
Internal speaker. Jack for external speaker or to
feed any other amplifier of any impedance
greater than 15 ohms.

Monitoring : Internal loudspeaker may be used to
monitor during recording and there is also a
meter to montitor recording level. This meter
may also be used for setting bias level to suit
different makes of tape. Best settings for different
makes are specified.

Cabinet : Flat rexine case with carrying handle and
detachable lid. All controls on tape deck or
extension. Input and output conmections inset
in side of case.

Dimensions : 8}in. by 22}in. by 15%in.

Weight : 48 1b.

This instrument, though on the heavy side as
portable tape recorders go, is so micely balanced as
to be fairly easily carried. It is certainly very
convenient. .

I collected a sample myself from the factory, took
it home and started a test straightaway. It gave no
trouble at all during the whole fortnight I had it in
operation. During the period, I recorded test
frequencies, radio and record performances and also
made direct recordings of speech and music through
a Reslo Ribbon Microphone.

I paid particular attention to detect ‘‘ wow > or
““ flutter.” since these were not mentioned in the
makers’ specification. I was aware that the Wearite
Tape Deck which is used in this model has a good
reputation in this respect, but my sample was even
better than the standard : by ear I detected nothing
at all at any part of the test.

In my frequency test on 7}in. I found that the
range of response was as specified, though from input
to output (i.e. through the tape twice, once in recording
and once in replay) the response was falling above 9 kc.
and below about 100 cps. The amplifier has, for
playback but not for recording, both bass and treble
controls. The treble control can either attenuate or
boost ; the bass control only attenuates. In plavback
I found it best to have full bass response and a slight
treble boost.

At these settings with my external loudspeaker
system the response was very satisfactory, and even
with the internal speaker it was quite good. Indeed
I found myself more than once listening with delight
to the reproduced music rather than getting on with
my testing. The makers’ claim.that the reproduction
is ““ equal to orchestral recording * is fully borne out.
For speech, of course, it is practically perfect. .

For a medium-priced recorder I consider this
instrument to be wonderful value, and I can thoroughly
recommend it.

VORTEXION LIMITED, 257-263, The Broodway, Wimbledon, London, S.W.18

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London.”
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AMPERES AC.

WESTON ELECTRICAL INSTRUMENTS INCLUDE :—
LABORATORY STANDARDS - SUB STANDARDS-
FIRST GRADE PORTABLE INSTRUMENTS - ROUND,
RECTANGULAR AND EDGEWISE SWITCHBOARD AND
PANEL INSTRUMENTS - PORTABLE TEST SETS
RELAYS - AIRCRAFT INSTRUMENTS

SANGAMO WESTO

MaARcH, 1954

THE WESTON RANGE
O0F RECTANGULAR
INSTRUMENTS

Supplied as D.C. moving coil, A.C. rectifier and H.F.
thermocouple types ; also A.C./D.C. moving iron types.
Four sizes are available with scale lengths of 2.5in.,
3.2in., 4.2in. and 6.25in.

Front of panel or back of panel mounting may be
adopted as desired, and if the former method is used
there is complete interchangeability with existing
round models. The 3.2in. and 4.2in. scale instrnments
are available with either illuminated or non-illuminated
dials ; the 2.5in. and 6.25in. scale instruments being
available only with non-illuminated dials.

WENTON

Measuring Instruments

LIMITED

Enfield, Middlesex. Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield

Scottish Factory: Port Glasgow, Renfrewshire.
Manchester, Central 7904 - Newcastle-on-Tyne,
Newcastle 26867 - Leeds, Leeds 30867 - Liverpool, Central 0230 ., Wolverhampton, Wolverhampton 21912
Nottingham, Nottingham 42403 - Bristol, Bristol 21781 - Southampton, Soton 3328 - Brighton, Brighton 28497

Branches : London, CHAncery 4971 - Glasgow, Central 6208

—Tune in with M—v\m

Port Glasgow 41[51.

COIL FORMERS

Wind your coils on ** Delanco ”’ S.R.B.P,
formers, and improve the performance of
your set. ‘‘Delanco '’ formers have been
developed after years of research In this
field, and in practically every well-known
radio or T.V. set, *‘ Delanco "’ formers are
giving trouble-free service. We have a large
number of standard types, but maybe your
Designs Department wants something new ?
Contact us, giving details, and we will
produce their ‘‘brain-child '’ with the
minimum of trouble or delay.

ANGLO-AMERICAN VULCANIZED
FIBRE CO. LTD.

Cayton Works, Bath Street, London, E.C.|
CLE 3271.
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VHF TELEVISION
AND THE RECEIVER I.F.

WITH the possible introduction of another band
for Television in this country, bringing with it
several alternative programmes, the choice of
receiver I.F. becomés even more vital than it now is.

For Band 1 reception, it has been known for many
years that the receiver I.F. must be clear of amateur
transmitter frequencies to avoid interference from
these transmissions.

The receiver should also be inherently clear of
internally generated whistles and patterns arising
from beats between the signal and harmonics of the
I.F. and local oscillator. The practice of re-tuning
the I.F. for different channels, or inserting tunable
filters to avoid patterns that would otherwise occur,

‘reduces the flexibility of the superheterodyne princi-

ple, and is likely to lead to difficulty should the owner
move, or additional stations come into operation.

At the time of the erection of the Sutton Coldfield
Station, a 34 Me/s I.F. was decided upon by ‘‘ His
Master’s Voice ” Engineers as the best means of
overcoming all the difficulties at that time envisaged,
two of which are indicated above. With a choice of
programmmes, two other problems arise. Their
solutions underline the wisdom of the original
decision.:

Firstly, the local oscillator of the television re-
ceiver must not radiate on the channel of another
television station in the same area. This has already
occurred in the Brighton district, where receivers
tuned to Truleigh Hill on 56.75 Mc/s and employing
a low oscillator and I.F. of 11-12 Mc/s created havoc
on receivers still tuned to 45 Mc/s.

By very careful screening, and by use of filters it
might be possible on Band 1 to reduce oscillator
radiation to such proportions that only in fringe
areas will serious trouble arise. On Band 3, however,
the efficiency of the R.F. valve as a buffer to prevent
radiation is seriously reduced due to the low reactance
of the stray and inter-electrode capacities.

Furthermore, aerial filters are of no avail as they,
would effectively remove other transmissions to
which the receiver may be tuned. The 34 Mec/s I.F.
gives complete freedom from radiating oscillator
interference over at least the seven adjacent channels

s« IS MASTER’S VOICE”’

THE GRAMOPHONE COMPANY LIMITED

- HAYES

which it is hoped will be made available for T/V.
And hence while it is highly desirable that television
designers should reduce oscillator radiation to a
minimum, if a 34 Mc/s I.F. is chosen, at least the
residual radiation will not put a neighbour’s receiver
out of action. The 34 Mc/s I.F. receiver may well be
styled then a ‘‘ Good Neighbour Receiver.”

A further difficulty arises from the fact that the
band-width of the aerial circuit at 200 Mc/s is likely
to be of the order of 8 Mc/s, and hence the rejection
of the second channel interference on receivers
employing a low I.F. is likely to be poor.

It is self evident that with 68 Mc/s separation
second channel selectivity is easily obtained with
34 Mc/s LF.

These problems must be of intense concern to the
Television recéiver manufacturer and to the dealer
interested in his future reputation, because although
the customer may initially have no trouble in re-
coeiving the first Band 3 programme, buying a
receiver in good faith, when an alternative network
comes into being, possibly of greater power, his
reception may be considerably marred by second
channel interference from that network or oseillator
radiation from a neighbour’s set also tuned to that
network.

Adaptors and Converters

Many existing receivers will require an adaptor to
receive Band 3 transmissions, and it is obvious that
as little modification as possible to the receiver is
desirable.

From the considerations indicated above if an
existing receiver employs a 34 Mc/s LF., it will not
only be more easily modified, but will be better
placed to receive interference free transmissions, and
not to disturb other receivers.

ALL THE “HIS MASTER'S VOICE™ super-
heterodyne receivers manufactured since the opening
of the Sutton Coldfleld station have employed the
34 Mc/s 1.F.

- MIDDLESEX

“HIS MASTER'S VOICE"
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I YEAR COURSE

There is an assured well-paid future for those We offer full-time day course
for one year in the Principles

trained and willing to train in electronics, radar and 30 Practice of Radio and

Next course commences
1st April, 1954.

more highly trained personnel and the gap between 3 YEAR COURSE

demand and supply is still widening. This course in Teleccommunica-
I ) tion ’Engineering includes one
This is your opportunity — write for our free year’s Factory attachment,

Next course commences

radio. Modern industrigl techniques demand more and

brochures giving full details of courses to: 30th August, 1954.
E.M.I. INSTITUTES  |JEeeg
[ ] [} ® : H.M.v.,

DEPT. I6R, "10 PEMBRIDGE ‘SQUARE, LONDON, W.2. MARCONIPHONE
Telephone : Bayswater 5131/2. COLUMBIA

The College associated with a world-wide electronics industry. etc

1A9

@?EE@@?? she Best
of RA. Speoakers

Robust, Reliable,
fleallyWeatherproof

The world-famous range of Truvox Public Address loudspeakers
includes many models designed for widely varying applications.

LIST PRICE

L Bue all have in common the clarity of reproduction, absolute
". ? €ss o 7 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.

Ideal for critical installations where clear speech reproduction is of first i
importance. Gives three or four times the coverage of conventional Ferry Works, Thames Ditton, Surrey.
cabinet speakers, Excellent as a local intensifier. Handles up to.3 watts. 'Phone: Emberbrook 3402-6.
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LEAK cquipment is unique—

It is acceptable to professional communications
engineers for recording and broadcasting. The
B.B.C. use several hundreds of the TL/12 Amplifier,
and 1,000 are used by other Broadcasting Corporations.

AEC ORDS: B 9 OLUA,

58 ) g LLe oo il

Lp 78 B | H 5 -
2

(LEAK)

VARI-5LOPE

L] Representing a unique feedback circuit development, the Vari-Slqpe g
The val'l-Sl(DPe pre-amplifier gives audibly better reproduction. This advance consists of variable

slope “ electronic ” low-pass filters operating on negative voltage feedback

principles. No Inductors (* Chokes ™) are used, and their disadvantages are
db completely eliminated. The turnover frequencies are 5kefs, Tke/s, and 9ke/s,
5 and the slopes of attenuation are continuously variable over the range 5db to
%\\J ‘GRAG 50db per octave.
s o R The filters consist essentially of (b) Engaemle;,\; ig)'\‘v dhar&o:léti:o::‘ng uigt :;
‘sTee P : i : modu is

10 ke \ ’.I‘wm-T .resmtor-capacny. n_etworks negative voltage feedback action.
NN inserted in the return circuit of a () No discontinuities in the rates ot
s N\, single-loop feedback amplifier. The glo;;eaw&vhe:ndth‘?o s(!ﬁg:gec‘m“:llgnfl
\ \ \ oS qbvmus advantages of  this lep:el nt,'frequencies Below turnover
20| electronic feedback method over con- (Both these faults occur in variable-
\ ventional choke filters include : — s!op: fhcokel teﬂ]'ters tflh:e "?,e r?lm?nsi?r?e
= 3 4 5 6 76910 1S 20 (a) Tmproved transientresponse character- fl%l;])e:ioanceaand '{}fc insertion 10ss.) g
FREQUENCY, ke/s. istics (due to absence of chokes (@ No chokes to cause magnetic hum

= having self-capacitance) and the con- pickup.
sequent reduction of *ringing.” (e) Smaller size, lighte. weight, greater
Frequency amplitude curves for the ** TREBLE-3 '’ position (5 kc/s turn-over). Curves of the same slopes uniformity in production

are obtained on the other two positions turning over at 7Kc/s and 9Kcfs (**—2'* and *— 1" positions).

Pﬂint-one TL/12 The *“Point-One” TL/I2

Amplifier is built to a tropical

Triple Loop Feedback Amplifier speciicationJRglendEpgE o

thro_ughout the world, in-
Used with the * Vari-Slope * pre-amplifier and the best available GlucHgE
complementary equipment, the TL/12 power amplifier gives The British Broadcasting Cor-
to the music-lover a quality of reproduction unsurpassed by any Pporation.

o 2 The South African Broadcasting
equipment at any price. Corporation.

For laboratory use as a stabilised-gain audio frequency power amplifier. The Swedish Broadcasting Cor-

For the highest possible standard of disc recording. For the highest Pporation. .

possible quality of reproduction from Pickup, Radio, Microphone, Film The Swiss Broadcasting Corpora-

and Magnetic Tape. For use as a driver amplifier in the speech modu- tion. )

lator chain of broadcast transmitters. 27 Gns. ‘tl'_he Italian Broadcasting Corpora-
on.

ust price N srirany. 12 Gns.

Steep-Cutting
Filter

For use with the TL/12 power
amplifier and pre-amplifiers preceding
the Vari-Slope. This filter unit is
of particular interest to the record

£ s 10s enthusiast,

Write for fully descriptive literature.

H. J. LEAIK : 0. L1, sRUNEL ROAD. WESTWAY FACTORY ESTATE, ACTON, W.3

Phone : SHEpherds Bush 1173/4. Telegrams : Sinusoidal, Ealux, London. Cables : Sinusoidal, London.
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[, FLUCRESCENT
225 uM

Complete
kit comprises
Hi-craft 40 watt control unit,
starter lamp, lamp holders, clips
and wiring diagram. Price, less
tube, 22/6, plus 1/6 post. With
tube, 30/-, plus 3/6 carriage.

NEW 5 AMP. THERMOSTAT
(MINIATURE)

2% x 1 x 1}in. high
Useful for the control of appli-
ances such as convectors, gluepots,

vulcanisers, hot plates, etc. This
thermostat is adjustable to operate
over the temperature range 50-550
deg. F, fitted with heavy (5 amp.
A.C.) silver contacts size 1liin.
long X 3%in. wide, price 8/6, post
6d.; 1 amp. type, 3/6, 2 amp.
type, 5/6.

FLEXIBLE COUPLINGS

t : These are

sometimes

known as
bellows couplings because they
will extend as well as bend.
They are ideal for joining shafts
which are out of alignment and
for slug tuning controls where
the core has to come in and out.
Price 1/9 each.
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any one of four stations without
leaving your armchair. This is
just one of the many applications
of our impulse relay. There are
many other purposes to which
it can be put. Note they are
somewhat soiled, due to storage
but mechanically O.K. Price 2/6.

TELEPHONE JACK PLUGS

As illustrated 7d. each. Sockets to
suit, 10d. each.

YgDia 32 1R

3" :

VOLUME CONTROLS

We carry a full range of standard
size volume controls from 2K to
2 meg. Prices are: less switch,
3/-; Single pole switch, 4/-;
double pole switch, 5/-. We can
also supply midget-type controls,
less switch, 4/-; single pole
switch, 5/9; double pole switch,
6/6. Each of these midget con-
trols has a serial number and
carries a 12-month guarantee by
the makers ; they are made on the
new moulded track principle and
really do perform well.

'
i

A RADIO UNIT FOR SUPERIOR 15
A circuit for a suitable radio unit
to fit into our Coronation Console
Cabinet has now been completed
and throughly tested. All the parts
are available. The total cost is
£5/19/6. Data is included free with
orders for parts, or can be supplied
separately ; Price 2/6.
Note: This radio unit incorporates
T.V. control and is also highly
suitable for fitting into other tele-
visors. The addition of a radio unit
to a televisor is not only worthwhile
but is essential where the televisor
is kept in a room away from the
main_radio.
The Superior 15 Corner Cabinet is - L
also available now in light oak, or medium oak to suit your furnishings,
and it really does look impressive. The price is £18, plus carriage.
H.P. terms £6 deposit, balance over twelve months.
About the Superior 15 itself, if you have not already ordered your set
of parts for this, be advised and do so immediately. We are definitely
getting down to the last batch of the 15in tubes and once these are
.gone the Super 15 T.V. cannot be repeated. At £37/10/- for all
the parts (including 15in. Cossor Tube) this represents the finest value
ever offered to the home constructor. If you doubt your eblhty to
make it then send 7/6 for the data and study this first. Don’t forget,
we guarantee to help you to get perfect results and, if necessary, for
nominal charge, wiﬁ take in your televisor, completely check over
your work, and return it to you in perfect order.

2

MAKING TRANSISTORS

Six wire-ended, glass sealed Germanium Diodes. Manufactured
approximately two years ago which should therefore be gquite
suitable for making transistors, as per last month’s article. Offered
at the very low price of 10/- the six.

MaARrcH, 1954

T.V. SIGNAL AND PATTERN GENERATOR
Cost of all components, valves, etc., only 29/6.
Although this generator can be
built and used by any beginner it is
at the same time a most useful 3
instrument for the more advanced 4

£ &3
2 ()
FREQUENCY -~ N
1"~'6'0 |

- worker.

It can be tuned to the vision
channel and will produce a pattern
on the face of the C.R. tube.
Alternatively if tuned to the sound
channel it will produce an audible
signal in the loudspeaker.

Thus, its owner will become in-
dependent of B.B.C. transmissions
and can_fault-find or test at any
time. It operates entirely from
A.C. mains and is quite suitable
for use with superhet or straight
receivers.

A complete kit of parts (in fact
everything except the cabinet) {
with full constructional and operational data will be supplied for 29/6,
plus 2/6 post and insurance, alternatively, data is available separately,
price 2/6 (credited if you buy the kit later).

NOTE. Cabinets as per the illustrated prototype are available price

rAMDIJTUDE_

| 15/~, plus 1/6 post and packing.

|

SCAN COILS

Perfectly made by a very famous maker for standard
type tubes, we have a limited number only, the
price is 12/6 and cannot be repeated once these
are cleared, so please act quickly.

THE ELPREQ E.H.T.
GENERATOR

‘This is 2 made up unit working
on the blocking oscillatorfover-
wound amplifying stage prin-
ciple. It is of moderate power
consumption (6.3 volt .8 amp.
filament and approx. 59 mA.
H.T.) and contains three of the
latest BVA all glass valves.
Qutput obtainable ranges from
6 kv. to 9 kv. with normal H,T.
rail input but somewhat higher
outputs can be obtained with
higher H.T. supply. Valve
rectification is employed in the output stage. The core of the over-
wound transformer is kept insulated from chassis in order to give
additional protection against possible flashovers. This unit is particu-
larly suitable for those who during the course of their T.V. construc-
tion have come to appreciate the advantages of separate E.H.T. supply,
but should also prove invaluable as experimental or stand-by high
voltage source. Effective screening (not shown in the illustration) is
provided, and the dimensions are 6} x4% x7in. Price 69/6, post,
packing, etc., 5/-.

| connected in series or 12, 6 or 2

CRYSTAL SET

Two waves, uses latest crystal
valve—good results without bat-
teries or mains 18/-. Head-
phones, high resistance, 15/6 per
pair.
RELAYS

Extra light
weight, extra
sensitive for
high speed or

radioc  control
work, weight
only 1% oz,

closes on 2 mA.,
solid platinum
changeover

contacts, ad-

justable  pres-

sure. Price.
13/6.

12 CELL ACCUMULATOR

This accumulator can be coupled
up to give 24 v. with all cells

volts in series parallel arrange-
ments, They were originally
made for the Admiralty by a
ieading manufacturer, have never
been filled, and are in excellent
condition. Each is contained in a
wooden crate as illustrated.

To clear 10/- each. Post and
insurance 2/6.

PYREX AERIAL
INSULATORS

Ideal for aerial
connections
through cabin
wall or through
panels. Consists
of glass dome with
threaded rod and
terminal ends, and
metal fixing flange
Price 2/- each.

VIBRATOR UNIT
This unit gives 150 v. at 50 mA.
from 4 or 6 v. car battery, also
gives L.T. supply, suitable for all

dry valves. IT4, IRS,
Ex-W.D.
post.

etc.
Price 15/-, plus 2/6'|

LAMP HOLDERS l
Bakelite, 1/- each or 10/6 doz.
Bakelite skirted Batten holder, 1/6
or 15/- doz.

Bakelite type threaded for §in.
with HO skirt, 1/6.

10 per cent. discount if bought
in dozens. l
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CARBON
RESISTORS
These will now be
supplied in indi-
vidual packets,

X with the value
‘Nland wattage
@ Nclearly indi-
“cated.
Prices :
{-watt, 5d. each ; 1 watt, 6d. each.

L.P. RECORD PLAYER
Made by Decca. Contains
B.S.R. motor and Decca pick-up.
Although we offer this at approxi-
mately half price, it carries
same manufacturer’s guarantee
as if the correct price of £9/9/-
were paid. Price £4/19/6, plus
7/6 postage and insurance.

GRAMOPHONE UNIT
BSR 3-speed motor Type MU14
with Chancery pick-up and two
crystal heads, one for long
playing and one for normal
records. £7/7/- plus 3/6 carriage
and insurance.

AMERICAN POWER PACK
Built to operate H.R.O. receiver
from British mains, Gives
80-100 m/a. smoothed D.C.
at 200 volts, also 5 volts and
6.3 volts. Totally enclosed in
metal case. An extremely nice
unit. Price £2/17/6, plus 5/-
postage and insurance,

Metal body standard size, made
by a leading maker. Available
with round dolly or with special
V_ cut dolly. State which type
when ordering, Price while
stocks last only 2/3.

MOVING COIL METER
0-5 mfa. 2in. flush mounting,
Bakelite cased, can easily be
made into multi-range test meter.
Price 7/6 plus 6d. postage.

MINIATURE 7-PIN PLUG
AND d
SOCKET
With non- [g
breakable
plastic rubber shroud.
size 14in. long, diameter approxi-
mately §in. Price 2/- pair.

CO-AXIAL CABLE
70 to 80 ohms for T.V. by one of
our leading manufacturers,
medium thickness.  Price 8d.
yd. cut to your length,

COILS
T.R.F. Long and medium wave,
complete with circuit diagram, 5/6
pr. Superhet, long wave 900-2,000

metres, medium wave 185-550
metres, short wave 16-50 metres
with aerial and oscillator coils that
is set of six. Coils with circuit
diagram, price 10/6.

GLASS INSULATOR
Complete with iron
bracket for mounting
on pole, wall, tree,
etc, Also suitable
as aerial insulator.
Price 3/6 each.

[ 47/-

ELECTRONIC PRECISION EQUIPMENT LTD.
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7 VALVE 5 WAVEBAND RADIO CHASSIS

| GIVE AWAY
PRICE

only

' £7 or

deposit.

Less valves and
power pack

A famous set by a famous manufacturer.
Undoubtedly a serious listener’s receiver,

Among many special features are an H.F, stage and tuning indicator,
Tunes up to 11 metre band. Price complete with valves but less
s;tgeaker, £14/19/6. H.P. terms £5 deposit and 12 monthly payments
of £1.

We l}qve a few left, less valves and power pack, otherwise in good
condition ; they definitely have never been used. Price £6/19/6,
or £2/7/- deposit and 11 monthly payments of 10/9, plus 15/- carriage.

THE INFRAY LAMP

Means real comfort in bed or in
workroom or other place where
air temperature is low as it emits
Infra-Red Rays which not only
warm you but relieve pain, if you
have any, and keep you healthy.

@® Economical because its rays
warm you and not the room.

@ Costs only id. per hour to run
(electricity at 1d. per wunit).

@ Works off lighting circuit (full
instructions supplied).

@ Absolutely safe for continuous
burning, no health or fire risk.

@ Ideal for many other uses:-——over pet’s basket—rearin
chicks—over desk-—work bench, etc, Sl

® Completely and unconditionally guaranteed for five years,

@ All complete and ready to work, Price 36/-, post & pkg. 2/-.

Money refunded in full if after seven days’

pletely satisfied.

trial you are not com-

We regret that, owing to a typographical

error, the price of the Truvox Tape Deck

advertised in our February advertisement

was given incorrectly. The correct price, of

course, should be 22 guineas, or H.P. terms

£7/14/- deposit with the balance spread
over 12 months.

LAST FEW

15in. MAGNETIC TELE-
VISION TUBE

BF famous maker, Specification
Blue/White screen 9 Kv, ion trap
triode, heater 6.3 v. at ,55 amp.,
50° deflection. New, with written
guarantee, offered at approxi-
mately half price, £13/10/- each,
plus 10/- carriage and insurance,
H.P. terms £4/10/- deposit and
12 monthly payments of 18/3.
Limited quantity, so order im-
mediately.

SLIDER RESISTORS
Heavy Duty Type.
Size 7in. x 1}in, 11 ohms
4.5 amp., 22/-; Size 9in. X
13in. 1.2 ohms .15 amp.,
15/-; size 13}in. X 1}in. 3
ohms 10 amp., 15/-.

LECTROSS
TOWEL
AIRER,
. £3/19/6
~ ; The  Lectross
ve) | warms room as
o S it dries clothes,
o bathing cos-
- tumes, towels,
etc. Size 3ft.
Q 0 0 wide, 3ft. high
and 5in. deep.  Works off A.C.
or D.C, mains, consuming 650
watts. Fully guaranteed. Price
£3/19/6 plus 7/6 carriage.
40 VOLT 24 AMP. STEP
DOWN TRANSFORMER

Totally enclosed in metal box—
primary 200-240 50 c.ps.;
secondary easily rewindable to
other voltages—ideal safety unit
for operating children’s toys or

BEDROOM-NURSERY MAINS MIDGET RADIO

All  the parts, bakelite
valves, knobs, back—in fact evel

power combined with good

local handicraft shops.

or available separately at 1/6.

cabinet,
hing
will cost you only £3/15/- (plus 2/6
postage) which, we think you will agree,
is not too much to spend on your dear
ones. The set is economical to run, too,
for it uses only three valves in a special
reflex T.R.F. circuit which gives ample
tone.
Incidentally if you wish to give the sets
to young children why not decorate the
cabinet with a few suitable transfers?
These can usually be obtained from
Circuiting and
construction data free with the parts

pee—

THE ELPREQ ‘‘SELECTIVE FEED-BACK ” AMPLIFIER

N
| L

S

the fullest use of the instrument’s potentialities.
of components available at once at £2/19/6, post, etc., 2/6. Booklet

The amplifier is fitted with
independent bass and treble
control, both connected through
different feed-back loops so that
no “‘ cut ” at all in the ordinary
sense is applied. The variation
which can be achieved, by
applying various degrees of
negative feedback in the higher
and lower ranges of the sound
strata will accommodate all
individual tastes.

We strongly recommend
a 12in. speaker in order to make
Booklet and set

| separate 1/6. 12in. speaker to suit £3, post free if bought with amplifier,

l

dc gadgets, 17/6 each,
CHASSIS ASSEMBLY
3 colour, 3 waveband scale

covering standard Long, Medium,
and short wavebands, scale pan,
chassis punched for standard 5
valve superhet, pulley driving
head, springs, etc., to suit.
Scale size 14}in. x34in. Chassis
size, 15in.X5in. X2in.  deep.
Price 15/-, plus 1/6 post.

Note: This is the one that fits
our 37/6 table cabinet.

%p%
LEwRIED Sy 1y

DEMOBBED VALVES
Gives the commercial equivalents
of many thousands of Service
Valves, an invaluable publication
recently revised. Price 2/3,

F
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THE WHITE LADY

Moulded in expensive pure
white bakelite, this cabinet is
ideal for T.R.F. or Superhet
alike. It is supplied with holes
for two controls only. Size
approx. 1lin. 6in. X 5in.

X
Price 22/6, plus 3/6 post and ins.

THE WINDSOR DE LUXE
This takes our Windsor 5 chassis
and 8in. Speaker, is undoubtedly
a fine cabinet, well-made and
pleasantly finished. Approximate
dimensions 19%in. x 16%in. X
84in. Price 49/6, plus 3/6 post
and ins.

THE PORTA-RADIO |
This is
ultra-
modern,

two-tone,
bakelite

chassis, dial, and all other parts
necessary to make a Mains or
Battery portable. Note : All of
these cabinets have slight im-
perfections; these are hardly
noticegble, however, and will not
impair-the performance or safety
of the set. Price 10/- each, post
and ins. 3/6

THE MINI-RADIO

P
S

Internal dimensions of this are
63in. x 5§in. x 3in. Two models
are available, one has the new
plastic ‘‘ open crackle” finish,
Price 15/9, plus 1/6 post. The De
Luxe model is covered with
brown and grey leather cloth.
Price 22/6, plus 1/6 post. Either
model has fitted carrying handle.

WIRELESS WORLD
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THE PORTA-PLAYER

This is a robust, handsome carrying
case, finished in two-tone leather
cloth with foldaway carrying handle
and clasps. Approximate dimen-
sions 19in. X 144in. X 10in., ample
for 8in. speaker, mains or battery
driven amplifier, and tape deck or
other record-playing mechanism.

ll’a}ce £3, carr. and ins.

P

THE PROJECTOR
An_impressive cabinet, originally

designed for but slight
modification makes it into an
unusual, but most dignified, radio-
gram or amplifier. Size 23in.
wide, 22in. deep, 37}in. high.

Price £8/15/-, or £2/18/4 deposit.
Carriage and ins. £1.

THE REGINA

High polished, nicely figured, two-
tone walnut finish, developed for the
home constructor and supplied with
component parts for a shelf that
can be fitted in at any desired
height. Suitable for most construc-
tor sets, ‘‘ Viewmaster,” ‘‘ Super-
isor,”” ‘‘ Magnevisor,” ‘‘ Tele-
king,” etc., etc. Size 18}in, wide,
18}in. deep, 34in. high. Cut for
12in. tube, but not drilled. Price
£7/17/6, or £3/12/6 deposit.

THE TABLE-TELE

Another cabinet which through
the misfortunes of a manufacturer
we ate able to offer at below cost.
Designed to take a 12in, tube, we
supply this complete with ar-
moured plate glass at £3/17/6,
plus 7/6 post. Metal work,
punched chassis, outrigger, etc.,
available as a parcel. Price 17/6,
plus 2/6 post.

THE NON-REPEATABLE
Through a manufacturer ceasing pro-
duction we are able to offer this really
handsome cabinet at well below cost.
It was originally made for a very
expensive televisor so its quality is
beyond question.  Size 1ft. 10in. wide,
1ft. 4in. deep and 3ft. 5in. high. Com-
plete with plywood back, fitted ‘“ Bowler
Hat,” Price £7/5/-, or £3/8/4 deposit.
Note : The cutout is for 12in. tube
but holes for ,the controls are not
drilled.

THE MINI-MIKE
A brown bakelite cabinet with
metal grille, Size 4}in, X 4}in.
X 2in. Will take 3%in. moving
coil speaker or other type of
microphone, Price 6/6, post and
packing 1/-.

THE MIDGETRONIC |
Yet another bankrupt bargain.
This pleasing little cabinet (size
approx. 8in. X 7in. x 3}in.),
moulded in bakelite is supplied
complete with dial ring and special
pointer as illustrated. Price 15/=,
plus 2/6 post. Or complete with
all the valves and parts to make an
excellent T.R.F. set, price £3/15/-~
plus 2/6 post. ote : A few
suitable transfers make this an
ideal nursery cabinet.

-
-
T
-
-

THE OCCASIONAL
Available in cream or brown
bakelite, this is probably our most
popular cabinet. Approximate
size 113in. X 6%in. X 5in. The
price 17/6, plus 3/6 carriage and
ins. Or with all parts, including
four B.V.A. valves, to make a
T.R.F. receiver of proved design,
price £6/1/6, or if req., £2/1/6
deposit and ten monthly payments
of 10/6. Postage and ins. is 3/6.

__

Frequency — 1 #
F Aug &
I 13 1

AMPLITUDE ¥ )
A6, ;
B
‘g1 ¥ 4
QVLDuY

THE SMALL INSTRUMENT
This is of sheet metal finished
black crackle with lanule front
left ready for lettering with white
paint or transfers. Approx. size
8in. X 4}in. X 6in. high. Price
15/-, plus 1/6 post and packing.

THE WINDSOR STANDARD
This takes our Windsor 5 chassis
and 6iin. speaker. It is a very
nice job, walnut vencered and
pleasantly polished. Size ap-
proximately 16in. X 16in. x 7in.
Offered at the parti ly low
price of 39/6, plus 3/6 post.
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/— A cabinet to delight the eye
of any discerning connoisseur,
beautifully styled and ele-
gantly veneered medium full-

ained walnut. High polish

ish. The amply sized
control_board is raised to a
convenient level, but is not
cut or drilled. Motor board,
agaln uncut, measures 16in.
X 14in. deep and has a clear-
ance of 5in. To the extreme
left is a space for recordings

storage. Size 3ft. wide,
2ft. 8in. high, 1ft. 44in. deep.
Price £15/15/- or £5/5/-
deposit.

THE STANDARD

A well-proved  design,
solidly constructed and
pleasantly finished in
medium-toned veneer,
highly polished, uncut
motor and control board.
Size 30in. wide, 30in. high,
15in. deep. Price £11/10/-
or £3/16/8 deposit.

THE SUPERIOR
15 CONSOLE

Undoubtedly a very fine
cabinct designed to house
a very fine set. Handsome
two-toned walnut finished
and distinctive design, its
modern lines blend with all
furnishings. Cut out for
15in. tube and drilled to
take the standard Superior
15 chassis. Price £11/10/-
or £3/16/8 deposit.

WIRELESS WORLD
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THE CONSORT

In two-tone, highly polish-
ed walnut veneer, with con-
trasting inlaid bands. Lift-
up lid and storage com-
partments. Uncut motor
board. Size 2ft. 6in. wide,
2ft. 5iin. high, 1ft. 2in.
deep. Clearance to motor
board is 6in. Price £12/10/-
or £4/3/4 deposit.

THE GUILDFORD

Finished French walnut
and eucalyptus veneer,
highly polished. Twin
doors open outwards dis-
glaying shelves for ampli-
er, radio unit etc., also
leaving ample storage space.
Motor drawer has uncut
platform. 163in, x 13in,
with ample clearance. Over-
all dimensions 3ft. 4in.
wide, 2ft. 5in. high, 1ft. 5in,
deep. Price £18/18/- or
£6/6/~ deposit.

THE SUPERIOR 15
CORNER

Designed for the man who
wantz something really im-
pressive. A massive cabinet but
being corner fitting is not out of
lace even in the modern small
rvm% room. Voted by one of

eading magazines as_one
of the finest pieces of furniture
at the 1953 National Radio
Show, Earls Court. Overall
dimensions of this cabinet are
47in. wide, ' 3lin. deep (to
corner), 50in. high. Note that
in addition to the Superior 15
Televisor this cabinet will
accommodate a radio unit with
controls on' the sloping panel
at the top and a tape recorder,
or a record player under the
lid in the top. Price £18 or £6
deposit.

Note 1.

The carriage and Insurance charge on all cabinets on
this page is £1, which covers a distance up to 200 miles. For
distances beyond this there will be an additional charge.

Note 2. H.P. charges are normally 1/3rd deposit balance plus
charges being payable by 12 equal monthly instalments.

Post orders should be addressed to .—

WEALDSTONE, MIDDX.

Personal shoppers however must call at :—

42-46, WINDMILL HILL, RUISLIP, MIDDX.
Phone: RUISLIP 5780. Half-day, Wednesday.

152-153, FLEET STREET, E.C4.
Phone: CENTRAL 2833.  Half-day, Saturday.

29, STROUD GREEN RD., FINSBURY PARK.
Half-day, Thursday.

ELECTRONIC PRECISION EQUIPMENTLTD.

ELPREQ HOUSE (Ref 2.), HIGH STREET,
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ALL-WAVE CAR RADIO
MODEL D.3

@ Complete coverage on all international short wavebands
from 16 metres. @ Daylight and powerful overseas reception
@ Higher sensitivity—6 latest type, high performance valves.
@ Slow-motion control for easier short-wave tuning. @ Self-
contained large {loudspeaker
with power-pack. @ Attrac-

proof

SOLE DISTRIBUTORS WANTED
IN ALL PARTS OF THE WORLD

Sellers!

ALL-WAVE PORTABLE
MODEL D.4—‘COMPANION’

(Bactery Model only or as a Combined Battery/A.C. Mains.)
@ Coverage from 13 metres on 3 bands. @ 7 V. oversea and local
reception. @ Telescopic Aerial extending to 60 inches. @ Longer
Battery Life assured by latest type of low-consumption valves,

@ Magic Eye—the only portable

1 “ IC today with Cathode-ray visual tuning
tively housed. @  Greater @ Rejuvenator trebles usual battery
volume through push-pull out- 50 A0F MARK life, (operaces in Battery/A.C. Mains
put. @ Tropicalised, shock- aee T Model only).

A=

Enquiries to : Export Manager, CHASSAY BROS. (Pvt.) LTD.,

Ingutsheni Road, BULAWAYO, Southern Rhodesia.

Deflector Coils type DC300/C. As
specified for the *““Teleking,’’ ‘‘Super-
visor ** and ** Magnaview.’ '

Conversion circuits for [4in. and
I7in. C.R. Tubes available. Send
9d. and S.A.E.

MAINTAINING A REPUTATION......

Every day we read the words: ‘| am order-
ing Allen Components because they are so
highly recommended by my friends”’.

We are proud of our reputation. Since we
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.

May we suggest you ask your friends?

From all Leading Stockists.

ALLEN **tovmen

Telephone: Prospect 9013
Send 9d. and S.A.E. for Circuit Diagram

MarcH, 1954
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Line and frame scanning An information required by the home-
constructor has been put together in this leaflet. If you are building a new set or
converting with an < ENGLISH ELECTRIC’ metal C.R. tube, please let us know and we

will gladly send you a copy.

for the television
‘{{‘."”P:,:‘:consfmctor

Professionay
standa rds

bENGLISH ELECTRIC' T901A

BRITISH MADE LONG LIFE 16-INCH METAL C.R. TUBE

¢ Tele-King,’ * The T901A is a suitable replacement for
16in. wide angle metal C.R. tubes used in
A.C. and D.C. sets, without modification.

The tube around which the
¢ Magnaview’ and ¢ Super-Visor’ circuits and
¢View Master’ conversion circuits were designed. |

The ENGLISH ELECTRIC Company Ltd., Television Department, Queens House, Kingsway, London, W.C.2.
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and performance have
a wide appeal.

@ Unique lightweight
custom built chassis !

SUITCASE
TAPE RECORDER @® Compact—easy to
control, fully auto-

matic !

SPECIFICATION ¥
% Tape speed, 7%in. per second. * Mullard over 5 inches. Y Magic eye' recording
miniature valves. % Twin track heads. % Three indicator. y¢ Weight only approx. 33 lbs.

high-grade specially designed recording motors ¥ 200-250 v. A.C. Mains.
provide fast forward run and 50 sec. rewind without
unlacing tape. % Independent Bass and Treble
Contro]::.dfo;-1 recordig gxd plliayback : 4 béee(lilgxlzll(e ACCESSORIES
wow and flutter verall negative feedba CRditor® | :
1,200ft. reel of tape will provide ONE hour :5::; aEdclxt-;:tallsdzgfpl;%r;;?gngorm:?e’
playing time. % Amplifier may be used inde- specially for this equipment by RONETTE.
pendently for high quality record reproduction

@ The smallest
lightweight all mains
portable recorder !

and public address. % High fidelity Record head. ;Is'h:ncxsggrl:x‘iat:?r;nucrophone can be supplied

% Special high-grade specaker. % Provision for o

external speaker. Y Speaker muting switch. A 1,200ft. reel of high coercivity BUR-

Y% 4 watts output and brilliant reproduction. GOYNE tape is issued with every recorder. Write for detail d

% Positive servo braking on all functions. % Com- This especially recommended tape is avail- gte dof f a't: O"t-v leaflet
pact size for ease of handling, only 163in. X 12in. able at 35/— per 1,200ft. reel, or 21/~ per ¢t>u. andinemgiirctive) icdfie
X 7in. (with lid). % Operating height only just 600ft. reel. d

TAPE RECORDERS @u=zcrronicsy LTD.  Liain?iR% 55T LONDON. W

—CITY SALE & EXCHANGE—

THE HI-FI SPECIALISTS LIMITED
90-94 Fleet Street, London, E.C4 Phone: Central 9391/2

Offer the following from stock :—

AMPLIFIERS. Leak TL/12 and Varislope pre- GRAM. UNITS. B.S.R. Mon- TUNERS. Leak variable selectivity
amplifier, 39 gns. Acoustical QUAD II complete, arch 3 speed auto, turnover £35/1/3. Lowther 7 valve DT4,
£42. R. D. Baby de Luxe Mark II, £23. R. D. crystal pick up, £16/10/-. Gar- £37/6/3. Lowther LEI, £22/7/8.
Minor £11/10/-. Reconditioned QUAD I and pre- rard RC72 as new, 6 gmns. 3 Station 3 valve preset, £7.

amplifier, £25. QUAD with preamp. attached, l()li(él]larctlgeaxz%l/{;ﬁ-l Wlthcs;ﬁg;g

£17/10/-. Nusound push pull, £10. 3R531 with mixed autochange,
£17/10/-. Garrard T unit,
3 speed non-auto, less heads,
£7/l4/9 Connoisséur 78 motor

eak ruby pick up,
£15/15/-. Collaro 3-speed non-
auto orthodynamic head, trans-
former, £6/19/6. B.S.R. Regent
turnover crystal, £9/5/-. B.S.R.
78 or 33 motors only, 49/6.
Collaro A.C./D.C. motor only,
adjustable speed, £4/10/-. Col-
laro A.C./D.C. motor with
; pick up and auto stop, £7/10/-. )
SPEAKERS. Wharfedale 3 speaker system, £72. Decca 3 speed _transcription Why not
Lowther PW1 horn PM2 unit, £60. Wharfedale ofor with 2 XMS ‘heads, § o\ poe Ex e HANGE

: - £22/18/3. Decca 2 speed
15 and 5in. units, crossover sandfilled baffle, £42. portable record player, crystal

Salex 12in. reflex cabinet with Axiom 150 Mark II p {J, £6/10/-. Columbiarecord | Your present equipment
unit, £20. Salex 10in. reflex with Golden 10 unit, player, 78 only, £4/10/-. Philips for the 1 >
£17. Disc Jockey, £10/13/8. or the latest type?

Hire Purchase terms can be arranged on all new apparatus over £10—one- i i i
third deposit, and the balance over 6, 12 or 18 months. Write for order forms. Write with details.
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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

SCR291, complete .................. £350
R54/APR4 Receiver with all tuning

WS So0000000 500 AR TR oo
ET4336 Transmitter ..................
BC348R Receiver
TS175/U Frequency Meter
TS67 Test Set
RC94 Scanner .....cocevvevvieiennnnan:
TSI3 Test Set

We pay similar remarkable prices for:—
SCANNERS. Any US.A. type.
RECEIVERS. RIII/APRS, R89/ARNS,
R5/ARN7, R65/APN9, RI5/APN3, RI5/
CPN2, BCI147A, BC348.
TRANSMITTERS. CPN2,
ARTI3, BCI149, TDQ, TDE.
TRANSCEIVERS. ARCI,
522, TCS, BC800 RTI/APN2
INDICATORS. [D6B/APN4,
APN3, IDI8/CPN2, BCIISI,
BCI159, MC412, I-81A, I-82A.
TEST SETS. Any unit with prefix
**TS.” IEI9, BCé38, -208.
MODULATORS. BCI09I,
CM3.

SYNCHRONISER. BCI148.
POWER UNITS. RA34, RA42, RAS9,
TA2, RA88, RA90, MGI149, PE98, PEISS,
DM28.

TUNING UNITS. TNI7, TNI8, TNI9,
TN54, TU57, TU58, TUS9. )
CONTROL GEAR. BCI150, BCI145,
IB91, JB9S5, JBS8, JBI102, PN3I, PN32,
ANTENNA GEAR. BC223A, RC94,
AS27, AT4, ANI104.

MOUNTINGS. FT237, FT247A.

And almost every American made
unit even if not mentioned above.

APN3,
ARC3, SCR-

D17/
BCI152,

BCl142,

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.

ALTHAMRADIOCO.

JERSEY HOUSE, IJERSEY ST.

MANCHESTER 4
Telephone : Central 7834/5/6

WIRELESS WORLD
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TERMS

LEAK

cause magne:lc hum pick-up.
Extremely low harmonic and
intermodulation distortion.

Cash Price £12/12/0. §

10-watt P.P. output.

Estd. 1925

QUALITY EQUIPMENT

for the Connoisseur

POINT-ONE TL/12 12-WATT
Triple Loop Feedback Amplifier

For the highest possible
quality of reproduction from
Pick-up, Radio, Microphone,
Film and Magnetic Tape this
amplifier has won world-
wide recognition. As used
by the B.B.C. and many
overseas Broadcasting Cor-
poratlons. .
Cash Price £28/7/0.

THE NEW VARI-SLOPE PRE-AMPLIFIER

lees audlbly better repro- |

No chokes to

For fuller details see maker’s advertisement on p. 83.

TERMS for these TWO UNITS

£9 deposit with order and 18 monthly instalments of 40/-.

Passenger carriage 10/- extra, payable with deposit.

LEAK VY.S. TUNER AND DYNAMIC P.U. also supplied on similar

All the above available separately

W&;ﬁassis

Two new models incorporating many new features including Bass and
Treble lift controls and improved tuning scales with flywheel action.
MODEL FC38. 3 wavebands 16-50 m., 190-500m., 1,000-2,000m. 8-watt
P.P. Output. Cash Price £23/13/0 (mcl P.T.).

MODEL RF4l. 10 valves, 4 wavebands, 12-35, 35-90, 190-550, 800-2,000m.

Cash Price £3|/|9/8 (|ncl P.T.).
See maker’s advertisement on pp. 105 & 131.

Connoisseur 3. ,ced GRAM UNITS and LIGHTWEIGHT
PICK-UPS to match, can be supplled from stock.

Wharfedale & Goodmans LOUDSPEAKERS. Complete

range available.

Illustrated lists of any item and details of our
EASY TERMS will be sent upon request by return.

HA VE YOU TRIED

the amazing ALL-NEW

REMINGTON '60°

ELECTRIC DRY SHAVER @

our 14 DAYS FREE TRIAL OFFER

WILL CONVINCE YOU

that it really does shave every type of beard quicker
and closer than any other method.

SEND ONLY 20/- DEPOSIT for 14 DAYS FREE TRAIL
DEPOSIT RETURNED IN FULL IF NOT SATISFIED. Balance by ®
monthly payments of 24/-, Cash Price £9/19/0. A.C./D.C. 200/250v.
Brand new, dispatched by return in silk-lined case, post paid.
maker’s guarantee.

12 months

BALCOMBE

THE L.R. SUPPLY COMPANY LTD.

(LONDON RADIO SUPPLY COMPANY)
Telephone

Balcombe 25:4 S U s S E x
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Six channel C.RT Continuous

film Recorder |[Type P.76

This is a versatile instrument developed to fill an ever

growing need in engineering research for the recording
and measurement of physical variables under dynamic
conditions. It is being used to record simultaneously
information concerning the following physical effects :—

Seismic Vibration (for mining and geological survey)
Displacement . . Time/Frequency . . Velocity

Acceleration . Force . . Pressure (Liquid or Gas)
Torque . . Temperature . . Vibration Analysis
Loads in compression and tension . . Phase measurement

DIMENSIONS :
15" high x 22" wide x 19" deep,
excluding camera.

POWER SUPPLIES : 200-250 V., 50 C.P.S., Single-Phase
mains. Special model for above and 115 V., 400 C.P.S.,
3-phase supply, for .airborne use, to order.

Full details of these or any other -
Boulton Paul Electronic Instruments BUULTDN PAUL ElEBTR U N I cs
will gladly be forwapded on request.
BOULTON PAUL AIRCRAFT LTD. WOLVERHAMPTON
Telephone : Fordhouses 3191  Telegrams : Aircraft, W'ton

dﬁa/am/m!

THE NAME WHICH HELPS TO SELL
THE WORLD’S FINEST RADIOGRAMS

Garrard Gramophone Equipment is world famous
for its reliability and its excellent design, and is
acclaimed throughout the world for its superb
performance.

i
1

THE GARRARD ENGINEERING AND MANUFACTURING CO. LTD.
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HIGH-FIDELITY
EQUIPMENT

and COMPONENTS

CUSTOM-BUILT BREPRODUCTION

Everyone has his idea as to what constitutes the right equipment to give the

ultimate in sound reproduction. Here at Classic we have evolved a plan to
suit your personal preferences in this highly personal field. The starting point
is the handsome Classic cabinet, to which can be added the necessary amplifier,
gramophone motor or tape deck, pick-up or what you will to give you just the
sort of reproduction you want. No dearer than commercial radiograms, these
*“ custom-built ” specifications stand comparison with anything available.
Recently, a customer of considerable discernment told us ““ I have waited twenty
years to buy a gramophone—I have never heard such superb reproduction.”
The Classic cabinet will house Connoisseur or Garrard motors, or a Tape Deck
in place of a motor ; Quad Mark II, Leak Point-One, Rogers, Goodsell, Lowther,
Pye or Pamphonic amplifiers ; Quad, Lowther, Leak, Goodsell or Rogers Radio
Feeder Units ; Radio Feeder Units for Wrotham A.M. and F.M. Transmissions.
Below are given a few typical combinations made up under this scheme. If
there are any other combinations you prefer, why not come along and see us
—we have these various equipments available for demonstration at Croydon,
and, after all, there’s nothing like hearing them for yourself,

CLASSIC CABINET........ccovviiieeriiiiaannans £27 10 © CLASSIC CABINET
QUAD RADIO UNIT........... 0 LEAK RADIO UNIT .,
QUAD MARK Il AMPLIFIER 0 LEA.K POINT-ONE AMPLIFIER............... £40 9 0
CONNOISSEUR MOTOR WITH TwWO (With Vari-slope pre-amp.)
PIGKSWUPSE M-8 W 0. ... 0L 7 10 © GARRARD RC90 A.C. AUTO-CHANGER £19 I5 -3
CASH PRICE ............... £121 0 0 CASH PRICE ............ £122 13 3
O¢ deposit £40/6/8, balance Or deposit £41/13/3, balance
by 12 monthly payments of £7/ |4/6 by 12 monthly payments of £7/|5/0
SPEAKER TO CHOICE—EXTRA. SPEAKER TO CHOICE—EXTRA.
The Classic '* Hi-Fi *' cabinet
is a handsome cabinet in a
rich straight-grained or figured
= Seh lightly sl d
CLASSIC CABINET ...cprvvrvorioceniees 7 10 0 R Y e CLASSIC CABINET......oooevvccoeeesseonnen 0
GOODSELL *“*WILLIAMSON " AMPLIFIER £33 0 © lated ba_ck, and heayy motor ROGERS BABY-DE-LUXE AMPLIFIER..... (]
GOODSELL PRE-AMPLIFIER..............c... £18 18 0 ;oacred-'rﬂfne 32{7;0’;_ 20in. x 20in.  ROGERS JUNIOR PRE-AMP. ()}
LOWTHER AM/FM UNIT..... €2 00 ) ROGERS FEEDER UNIT............... 0
CONNOISSEUR MOTOR..... £2) 17 3 GARRARD T.A. 3-SPEED MOTORS
2 LOWTHER PICK-UPS........... £21 10 0 2 DECCA HEADS....... B, s o0 e 8
CASH PRICE £144 15 3 CASH PRICE 8

Or deposit £27/16/8, bal
by' l;.p‘:vsv‘:nthlyl payme:;nz; £5 / 3/6

SPEAKER TO CHOICE—EXTRA.

Or deposit £48/15/3, balance

by 12 monthly payments of £9/2/9

SPEAKER TO CHOICE—EXTRA.

The prices quoted are for individual units only, not assembled in cabinets. We despatch
equipment to all parts of the world—your orders for “custom-built’’ specifications can
safely be left to us. No purchase tax on overseas orders—exact transport rates only are
charged. Wherever you are, you can rely on The Classic Service.

GLASSIC ELEGTRIGAL GO LTD

352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2




94 : WIRELESS WORLD MareH, 1954

TWO v08s /v ope

The McMurdo X3/UA crystal holder is a dual purpose
/ f\'\ quartz crystal socket designed to take either 10X or 10X]J

service type crystals. It is made of nylon loaded bakelite
and fitted with the well known McMurdo Valveholder

/ contacts ensuring a remarkably
‘) low and stable contact

resistance.

Wholesale Enquiries :—

CYRIL FRENCH HOLDINGS LTD., Hampton Wick, Middiesex. KIN. 2240

Manufacturers’ Enquiries: THE McMURDO INSTRUMENT CO. LTD,, VICTORIA WORKS, ASHTEAD, SURREY. ASHTEAD 340!

rve “RD MINOR MK II”

A SMALL HIGH PERFORMANCE GRAMOPHONE AMPLIFIER

NOTE THESE EXCEPTIONAL ! i
IMPROVEMENTS : y

% Increased Power Output.

% Lower Distortion.

% Exceptionally low hum level.

% Improved output transformer.

% All transformers now totally enclosed.

BRIEF SPECIFICATION :

Input Sensitivity : LP 80 m/V,
78 100 m/V. for 3.5 watts.
AES 120 m/V.
Frequency Response : &= 50B. 30-15,000 c.p.s.
Power Output : 4.5 watts, maximum.
Distortion ; Less than .359% at | kc/s. for 3.5 watts.
Hum : —80DB below 3.5 watts.
N.F.B. : Maln loop, including O.T. I5DB.

Retall Price: £12. 17 . 6d. Ex. works.

An illustrated leaflet will gladly be forwarded post
free on request. Available from leading dealers in
London and the Provinces, or if in any difficulty,
please apply direct.

Trade and Export enquiries invited.

ROGERS DEVELOPMENTS CO.

MANUFACTURERS OF PRECISION BUILT SOUND EQUIPMENT
“RODEVCO HOUSE.” 116, BLACKHEATH ROAD, GREENWICH, SE.10. TIDeway 1723.
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SUB-MINIATURISATION

TAPE DECK MK Mi

is now incorporated into
complete recorders by ‘a
number of leading manufac-
turers.

‘The Truvox
Taps Deck fs
s winner . . . the
best 1 have heard
disregarding the price
. . . & fine plece of
preclsion engineering.”
writee J. C. G. Gilbert,

Polytechnic
and of the
B.B.C. Inven-
tora Club.

\

4 7 ““Elpico " Recorder in leatherette cabinet. Separate

}}!” Radio Tuner is available for extending the applications

of this instrument, Produced by Lee Products (GB)
Led.

““Prima '’ general purpose recorder in streamlined
carrying case by Unitclex Ltd. 4 watts output.

WE SHALL BE PLEASED TO PUT INTERESTED ENQUIRERS
IN TOUCH WITH THESE MANUFACTURERS.

i TRUVOX LIMITED
HARROW, MIDDLESEX

Sales Office : IS Lyon Road, Harrow, Middx. Phone: Harrow 9282, Service
and Technical Depts., 328 The Broadway, Harrow Road, Harrow, Middx.
Phone: Harrow 4455,

pRODUCT

Y

FIRST TO GET C
DOWN TO IT!

ACTUAL
SIZE

Beam Tetrode Sub-miniature Output
Valve with still lower filament current

TYPICAL OPERATION

Filament Voltage ....... .25 1.25 L.25 v.
Filament Current........ 10 10 10 mA.
H.T. Voltage. ..... P 16.25 225 30Vv.
Control Grid Voltage . ... 0 -1.5 -275V.
Power Output .......... .l 27 6.0mW.

The maximum cross-section is only 8 mm. x 6 mm. with
a maximum glass fength of 35 mm.

WIVAC

THE SCIENTIFIC
"VALVE

A small flat sub-miniature
output tetrode with still
current
perfor-

lower filament

and improved

mance at reduced battery
voltages.

\ Telephone: HARrow 2655
GREENHILL CRESCENT. HARAOW-ON-THE-HILL, MIDDLESEX



96 WIRELESS WORLD

pight 9
Labol‘“tory

¢
EquiP™®”

Y 3 cm. Signal Generators type TS. I3/AP y¢ 10 cm.
Signal Generator type TS.14/AP ¥ Millivoltmeters,
Valve Voltmeters, Audio Oscillators by ‘Hewlett
Packard, Ferris Noisemeters y Transmitter Output
Meters 3-10 W Max. 100/200 Mc/s ¥ Frequency Meters
type BC.22l, TE.I49 and TS.69/AP < F.M. Signal
Generators by Boonton.

Microphotometers, Chart recorders to your specification.

MarcH, 1954

rad® proiT & GUARANTEED AS NEW!

We have a comprehensive range of electronic
equipment by well known makers, including
Microwave Receivers, Signal Generators and

Cavity Wavemeters.

A small selection of other equipment is
shown below.

SIGNAL GENERATOR
TYPE TF.144G

WE CAN ALSO UNDERTAKE TO RECALIBRATE OR REBUILD YOUR LABORATORY EQUIPMENT.

For further particulars of these and other high grade electronic instruments, write to:—

HATFIELD INSTRUMENTS LTD.

Te ephone: EALing 0779, 9857

VIEW MASTER, SOUND MASTER
FROM STOCK

SMOOTHING CHOKES, 10 H. 50 mA,, 6/-; 15 H. 60 mA..
5/t1 ; 10 H. 100 mA., 8/3 ; 20 H. 30 mA., 6/- ; 40 H. 50 mA., 6/- ;
20 H. 120 mA., 15/6 ; 50 H. 30 mA., 10/9 ; 10 H. 150 mA.. 16/6 ;
15 H. 150 mA., i8/-. PANEL Black Crackle Paint, 3/6. WIRE-
WOUND RESISTORS, 5 w. 1/3, 10 w. 1/6. SILVER MICA
CONDENSERS up to 100 pf., 9d., 100-1,000 pf., 1/-. CARBON
RESISTORS, ¢, $and | w.,4d. PENTODE OUTPUT TRANS-
FORMERS, 5/11. METAL RECTIFIERS RMO, 5/- ; RM! 5/3 ;
RM2 5/9 ; RM3 7/-; RM4 21/-; DRMIB II(G; DRM2B 12/6 ;
DRM3B 15/ ; K3/45 B/2 ; K3/50 8/8 ; K3/100 14/8.

MINIATURE MAINS TRANSFORMERS

for PRE-AMPLIFIERS, TESTGEAR, etc. PRIMARY 230/240 v,
SECONDARIES 0-250 v. 30 mA. (for 250 v. from a half-wave
rectifier), and 6.3 v. | a. New and guaranteed. Price 14/9.

ELECTROLYTICS. 450 v. wkg. (Gtd. New Stock), 4 mfd., 1/6 ;
8 mfd., 2/- ; 16 mfd., 3/- ; 8-8 mfd., 3/6 ; 8-16 mfd., 4/- ; 16-16 mfd.
4/6. PM LOUDSPEAKERS (3 ohms), 3in., 13/6 ; Sin., 14/6 ;
6in., 15/6 ; 8in., 18/6 ; 10in., 22/6. GERMANIUM CRYSTAL
DIODES, 2/-. B.L.C,, 0.1 mfd. 3 kv. TV Condensers, 10/6.
ROTARY SWITCHES, 3-bank, total of 5 p. 6 w., 3/9. H.R.
HEADPHONES, 18/6. SOLON Minlature SOLDERING
IRONS, 19/6. 6in, ENLARGERS (for VCR97), 17/6. WEARITE
“P* COILS, 3/-. ALL. CHASSIS, 24in. deep, 6in. x 4in., 4/6 ;
8in. x 6in.,6/- ; 10in. x 7in., 7/- ; 12in. x 8in., 9/- ; I 4in. x 8%in., 13/- ;
16in. x 9in., 14/-. TRANSFORMERS (Mains input Standard
Primaries), 250-0-250 v. 80 mA., 0-4-6.3 v. 42.,0-4-5v. 2a,, 19/6 ;
Ditto, but 350-0-350 v., 19/6 ; 250-0-250 v. 100 mA. 6.3 v. 2.5 a.,
S v.2a.,26/6 ; Ditto, but 350-0-350 v., 26/6.

ORDERS UNDER £| please add /- p. and p. ORDERS £l and
over add 1/9.

FOR INSTANT SERVICE—WRITE :

CITY & RURAL RADIO,
101 HIGH STREET, SWANSEA, GLAM.

Telephone : Swansea 4677

175, UXBRIDGE ROAD
HANWELL, LONDON, W.7

SCALAMP
ELECTROSTATIC
VOLTMETER

This instrument intro-
| duces a completely new
Y 3 conception of electrostatic
== voltmeter. It is compact,
portable and robust, and does not
require critical levelling or special
mounting. The movement has
a taut suspension, is critically
damped, and readings can be
taken with rapidity and ease.
Three models are available:
Cat. No. W.W. 11308
. 1-5kV A.C. D.C.
Cat. No. W.W, 11309
3 - 10 kV A.C. D.C.
Cat. No. W.W. 11310
5 =18 kV D.C. and
5=12 kV A.C. R.M.S,

W.W. 11310

DIRECT READING.
ZERO CURRENT
DRAIN,

THREE SECONDS
PERIOD

LAMP OPERATES
FROM MAINS OR
4 VOLT BATTERY.
BRIGHT SPOT-
AND-HAIRLINE
INDICATOR.

Please write for illustrated leaflet,

NS

SCIENTIFIC Q D INSTRUMENTS

l W. G. PYE & CO. LTD. GRANTA WORKS, CAMBRIDGE



MARcH, 1954 WiIRELESS WORLD 97,

The LIGHTEST and smallest re-chargeable accumulator

Full details of this amazing accumulator will be sent FREE on request @

VENNER ACCUMULATORS LTD. rmeston By-pAss, NEW MALDEN, SURREY. Tel.: MALden 2442

Associated Companies : VENNER LIMITED - VENNER ELECTRONICS LIMITED

WILLIAMSON AMPLIFIER KITS

KIT 1 - " KIT 2
WITH ELLISON y 1 WITH
MAINS ;i PARTRIDGE
TRANSFORMER TRANSFORMER
AND CHOKES AND CHOKES
19 GNs. 21 GNS.
READY BUILT READY BUILT
and tested | - and tested
23 Gns. FYY . My 25% Gns.

BOTH Kits have PARTRIDGE OUTPUT TRANSFORMERS

Fully drilled and enamelled chassis, T.C.C. and G.E.C. Condensers, Marconi-Osram-Cossor valves, sundries by Colvern,
Belling-Lee, Erie, Bulgin, Welwyn, etc., complete to the last nut and bolt, with wiring instructions and layout drawings.
Packing and Carriage £1 extra, 10/- refunded on return of case carriage paid. C.W.0O.

PA1 PRE-AMPLIFIER

In response to numerous requests for a simple, inexpensive pre-amplifier for use with Tele-Radio Williamson Kits we have
introduced our PAl. Specification includes full control otP Bass and Treble, radio input and switched compensation for
standard and long playing records. Recommended for use with ACOS GP20 and GP30, Decca C. & D. heads and
Connoisseur Pick-ups. With wiring instructions and lay-out drawings.

KIT OF PARTS 6} gns. READY BUILT 8} ghs. Postage and Packing 2j- extra. C.W.O. or C.O.D.

TELE-RADIO (1943) LTD.

189 EDGWARE ROAD, LONDON, W.2. Phone : PAD 4455/6
SHOP HOURS : MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9 a.m. tol p.m.
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THE WORLD’S LOWEST PRIGED

TEST GEAR

SUPPLIED IN KIT FORM READY CALIBRATED

NEW THIS MONTH

AUDIO FREQUENCY BRIDGE

THREE RANGES DIRECTLY CALIBRATED IN 8/6

CYCLES PER SECOND, MEASURING ALL A.F.
P& P16

FREQUENCIES FROM 40 C.P.S. TO 16,000 C.P.5.

NO CALIBRATING NO METAL WORK
JUST ASSEMBLE AND USE

RES/CAP. BRIDGE

A

10 to 1,000 ohms.
1,000 to 100,000 ohms.
50,000 to 5 megs.
500pf. to .0lmfd.
Olmfd. to Imfd.
P&PI6 .2mfd. to 50mfd.

NO CALIBRATING NO METAL WORK!® G DR
JUST ASSEMBLE AND USE B Dsnd oo WX,

INDUCTANCE BRIDGE

2’6

P &P 16

FIVE RANGES

50uHy to 1,000uHy

1,000 uHy to 20 MHy

20 MHy to 400 MHy
400 MHy to 8 Hy
5 Hy to 100 Hy

NO CALIBRATING NO METAL WORK
JUST ASSEMBLE AND USE

R.M. TWIN MULTI-OHMER

20/

P &P I/6

A Heavy Duty 2,000 Q
w/w variable, calibrated
in 50 ohm steps, plus
all useful fixed resistance
values up to 7 megs.,
switched. Separate out-
lets for each function.

NO CALIBRATING NO METAL WORK
JUST ASSEMBLE AND USE

ILF. ALIGNER

Fully screened.
Tunes over the 465 ke¢/s
range of I.F. frequencies.

1’6

PRE-TUNED. NO METAL WORK
JUST ASSEMBLE AND USE

SIMPLE AND COMPREHENSIVE INSTRUCTIONS AND DIAGRAMS
FOR ASSEMBLY AND USE WITH EACH OF THESE FAMOUS KITS..

CASH WITH ORDER OR C.0.D.
STAMP FOR ILLUSTRATED LEAFLETS.

RADIO MAIL caisees

RALEIGH ST.,
NOTTINGHAM

|

K4 UNIT (shown above)

Motek—The nume
for tupe units.

{llustrated leaflet available on request.

...... I7 guineas

MODERN TECHNIQUES

138-144 Petherton Road, London, N.5
Tel.: Canonbury 5896

Jdirect]
REPLACEMENTS

134-136 LEWISHAM WAY, NEW X, S.E.l4.
Tel. ; TiDeway 3696-2330.

E.H.T. WINDINGS. These are supplied to overcome sending heavy
mains type T.V. transformers for rewind. Keep one for each model
in stock. New Reduced Price 24/- each plus |/- packing and postage.

LOW CAPACITY ISOLATOR TRANSFORMERS. These are
high quality transformers for C.R.T.s having a cathode to heater
short. The capacity is low enough to give a 2.5 mc/s. response on the
tube. State voltages and if mains input or | : | is required. 17/3 plus
I/~ packing and postage.

. HEATER BOOSTERS. For use with low emission C.R.T.s. Tapped
to provide a range of boost voltages. Auto wound, state voltage
required, 15/9 plus l/- packing and postage.

BACK PROJECTION SCREENS, l4in. x 17in. For T.V, or

movies. 24/-, plus 3/6 packing and postage.

Send today for }
NEW REPLACEMENT AND REWIND MANUAL
Y Covers hundreds of models. ¥ Helpful Hints and Modifications.

Y MOST COMPLETE T.V. REPLACEMENT MANUAL EVER ISSUED
IN THIS COUNTRY.

To DIRECT T.V. REPLACEMENTS, 134-136 LEWISHAM WAY,
S.E.l4,

Please send me new manual. | enclose 9d. stamps.

ADDRESS

DEALERS PLEASE ENCLOSE TRADE HEADING.
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We manufacture
a wide range of metal cabinets
cases, racks and desks
for use in many branches of industry
Please write
Jor new 1954 catalogue
Sfully sllustrated and detailed
to Department A

ALFRED IMHOF LIMITED, 112-116 NEW OXFORD STREET, LONDON, W.C.l. MUSeum 7878

FOR BRILLIANT SOUND RECORDING

e

GET A

| GRUNDIG _

_ TAPE RECORDER

THE NEW TK9

A masterpiece of compactness and engineering. Push-
button control and magic eye tuning give instant mastery
of both recording and reproduction. Sound frequency
range: 50-9,000 c/s. Tape Speed 3jin. per second. Recording Time 1} hours.
NEW FEATURES INCLUDE:
PRECISION PLACE_ INDICATOR. A UNIVERSAL MAGIC EYE. For recording
unique clock device for inseans selection of any  and playback. Also serves as continuous pilot
particular recording. ight.
AUTOMATIC TRACK AUTOMATIC STOP. Atend
SWITCH. Enables operator to  of spool. Also prevents tape
switch from one Sound-Track ‘‘running off” at end of spool.
to another in less than one second. ~ SAFETY BUTTON. To
prevent accidental erasure.

GRUNDIG * Reporter > TK9 Price 65 Gns. Less microphone.
GRUNDIG *“Golden Voice* moving coil microphone (GDM.5).

6 Gns.
GRUNDIG *‘ Silver Voice ” crystal microphone (GXM.1). 4 Gns.

THE FAMOUS 700L
Two speeds, giving TWO HOURS perfect speech magic _eye tuming give instant mastery of both
recording, or ONE HOUR high-fidelity music recording and reproduction. Sound Frequency
recording. Unique Grundig microphone, as Range : 50-10,000 ¢fs at 74in. per second. 50-

e e

sensitive as the human ear, faithfully reproduces 6,000 c/s at 3%in. per second.
all tone characteristics. Push-button control and
m . o Price 80 Gns. including Condenser Microphone. "
W 700L  Hire Purchase Terms Avallable. !
B -y

e ——AETTRE

Most Radio and Photographic Dealers stock Grundig. Ask for a demonstration today, or write for illustrated Folder to:
Dept. WW., Grundig (Great Britain) Ltd., Kidbrooke Park Road, London, S.E.3.

2 = i

Q116
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Although radio amateurs the world over have
always been fond of knobs, the scientist and re-
search worker likes his instruments to be efficient
and functional and to perform thelr ancilllary tasks
as accurately and unobtrusiyely as possible. Nagard
Oscilloscopes are designed with just these points in
mind.

When the capacity and accuracy of Nagard
instruments are considered, the controls are
astonishingly few in number, Those that are present
are clearly marked and perform specific and essen-
tial functions free .from interaction with other
controls. In addition, the six inch flat screen, well
placed to avoid distracting ambient light and pro-
vided with a clearly marked and internally illu-
minated graticule, allows comfortable viewing
together with accurate trace measurement. The
instruments are of unit construction and cover a
very wide band with exceptionally high gain.

A further aid to the operational efficiency of
Nagard Oscvlloscopes is provided by the Nagard
Floor Trolley. This is carefully designed for mobility
and enables the viewing angle of the screen to be
easily adjusted. The trolley has three point support
for stability on uneven floor surfaces, occupies very
lttle floor space and is robustly constructed.

The Nagard Organisation exists to aid research,
where accurate measure-
ment of dynamic phen-
omenais involved. If you
would like details of
Nagard Wide Range Cali-
brated Oscilloscopes or
Amplifiers, or would be
glad of the co-operation
of Nagard technicians to
solve a definite problem,
please communicate with
the manufacturers.

<f\

MODEL L 103 For High Speed Transients,
MODEL A 103 For Pulse Work and Repctitive
Signals up to 10 Mc/s.

MODEL F 103 For General Work at Frequenc-
res ur to | Mc/s, High Gain D.C. Y Amplifier,
Excelient Triggering.

MODEL G 103 As above but with Slow Speed
Time Base.

MODEL H 103 Extra High Gain D.C. ¥
Amplifier up to 200 Kc/s.

NAGARD S

See what you measure !

18, Avenue Road, Belmont, Surrey

YiGilant 0345

MARCH, 1954

g

MAGNETIC RELAYS

Built to
Specification’

TYPES 3000 and 600
HIGH SPEED and A.C. to 400 VOLTS
TROPICALISING —IMPREGNATING

From 3 to 8 Bank—All Resistances

KEY SWITCHES

Several types
in stock

GOVERNMENT CONTRACTORS

'd
SPEEDY
DELIVERIES

NP LN LN

JACK DAVIS (ReLaYs) LT

36 PERCY STREET - LONDON - W.l

MUSEUM 7960 LANGHAM 4821
O NN NN NN

js

R AR ARAAAABAARAANe4 80000100 a0000cnatatteattcsitacsutanNetntsatas asnttateecatanatasaasasnanas

A SELECTION from our GENERAL LIST

MIKES. Acos Mic. 22-2, 84/- ; Mlc. 30, 50/-. Rotbermel 2.AD/56, 63/~, Lustra-
phone C.51/Z, £5/15/-, base extra 10/6.
LOUDSPEAKERS, Goodmans Audiom 80, £8/12/6 ; Axiom 150 Mk. II, £10/5/8.
W.B. HIGH FIDELITY, 3 ohm coil. HF. 610, 8inch, 50/6 ; HF.810, 8in., 80/6 :
912 9ln., 87/- ; HF. 1012, 10in.. 73/6 ; (150 availableat 73/6).

S. (Btate range reqmred) Osmor Q, 4/- ; Weymouth H, 3/9; Wearite P,
8 Dencoc TRF, 8/- pr.; Denco Maxi- Qstd or miniature, 311, th.h reactlon
9 R. E P dual range high gain 4/-. OSMOR Q Coilpacks, Type 0 48/- ;
M, 40/- : Batt.,50/-; TRF, 40/- ETA 4 Station Tuning pack, 43/8.
BER TRANS (465 K/cs. )Denco 1FT. 11 12/-pr; IF'T 8,18/4 pr; Wearite M.800,
1/- pr.; Weymouth P.4, 15/- pr‘ 5 P 5, 8/6 each ; aA 10/- each.
UTPUT TRANSFORMERS. 350 Watt POTTED de Luxe type to suit sl ngle or
ush-pull PX4, 6V6, 6L6 & KT68 valves. Optimum loads 4,000 to 10,000 obms,
levenratios 15} : 1to 78:1, 47/3. Elstone MR/T 4 w. multi-ratio, 8/ ; Elstone
R/7, 7-10 w. multi-ratio, 18/9 MR.15, 15 w. multi, 41/6 ; MR, 30 30 w. multi,
9/6. Woden Wmlamwn, Potted. WOT.25 . 1.70 secs., £e/10/- WOT.26,
3.6 ohm. secs., £8/.
ECTIFIERS. BHmM'/ST & C. RM.1, 5/3; RM.2, 5/9; RM.3, 7/-; RMd4,
/-; DRM 1B, 11/6 ; DRM.2B, 12/6 DRM, 3B, 15/- ; K3/45, 8/3 ; U/.)O,
: K3/100, 4]8 ‘Vestlnghouse 14A8 20/4 ; l4A100 26/- ; 36EHT45
; 36EHT50, 26/1 36EHT100, 29/5 14D38, 11[7; WX.S & WX.G,

TAPE DECKS Truvox Mark TII, £23/2/- ; Motek type K.4 with super sensitive
heads, 217/17/- TAPE, Eu:u'.ape and Scotch Boy 1,2001t., 35/~ ; 600ft., 21/-.
Ferrovoice, 1,20 22/8 600it., 15/-; 300ft., 8/6. Spare REELS, 1,2001t.,

600ft., 6
o 2/ ALLEN Teleking Chasais, 50/- ;

ﬁ

ON"‘:‘E“Q

=g

0 WD

‘:g%-
ao

t., 2/3.
Henk “ANGLE COMPONENS.
(TK & Buper-Vlsor), 44/6 1.0.308, 40/ ; F0.305, 21/-; DC300c 18
FC.302, 31/-; .16 & 18, 7/6 each 8C. 3 2, 21/- ; AT. 310 30/- 5 ‘OP. llt,
9 ; BT. 314, 15/- ; DENCO Chassie Mx.gnx.view, /6 Cha.ssla Super-Vlaor,
51/6; Coilsets, Magnaview, 41/2; WA/
WA/wl & WCL, 7/8 each; WA/FMAIL 21/-; WA/LOTl 42/= ; WA/I’BTI
16/-.
ELAC DuomagFoc:AIlscra, Low Flux, 37/8 ; Medium, 39/8 ; High, 42/-.
traps, all types, 5/- eacl
SOUNDRIES. Denco MTO 1 test oscillator, 75/~ ; AVO Universal AC-DC Minor,
£10/10/- ; DECALS, standard, 4/9, post frec. Amateur, 3/9, post free; J.B.
Dial assemblles 8L.5, 28/6 ; SL,B 27/6; TYANA Std lrons, 16/9; ERIE
RESISTORS, type 9, i TypeS 1w 84, ; 2w, 10d., alllimd
values 100} to 10 meg. ERIE Silertex 10 watt wiw remswrs 25(1 to 10k. 2/- each,

Send 84. stampsfor our General List of for Vi
Willlamson Amplifier, Teleking, Magnaview (Brimar & English Electrlc large

Coilsets,

lon

d t.

screen TV), Buper-visor; Close tolerance Silver Micas etc., etc. Please add 1/- 5
postage to orders under £1. H
H

L. F. HANNEY :

.

. . H

H

77, LOWER BRISTOL ROAD, BATH :
»

Tel.: 3811 H

N

L T T Y e Y T T R T
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HELICAL MEMBRANE
COAXIAL CABLES

The Helical Membrane cable was developed primarily for radio-frequency
applications to provide a highly efficient construction which would not
have the same frequency limitations as disc-spaced cables. The insulation
is comprised of a thin Telcothene* tape spirally wound edge-on around the
inner conductor. A practical method of achieving this basic form of the
insulation was sought unsuccessfully for many years until Telcon succeeded
in overcoming the difficulties involved. In the practical form which has
been realised, the effective permittivity is as low-as that of any commercial
form of disc-spaced cable whilst tests indicate that an extremely high
degree of uniformity has been achieved. In combination with an aluminium
sheath as an outer conductor and a watertight covering, it has electrical
characteristics closely approaching the optimum and yet is mechanically
robust and reliable.

Please ask for publication HM|2
*Telcothene (Regd.) is polythene processed by Telcon to provide specific characteristics.

TELCON 43" cables

lw% THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD

M!  Works: Telcon Works, Greenwich, S.E.10. Tel: GREenwich 3291

Manufactured in accordance Branch Office: 43 Fountain Street, Manchester 2. Tel: Central 0758
with Patent No. 627815 -t

’ I M pRESAR I O ! COMPLETE ENTERTAINER

TAPE RECORDER

The “Impresario’’ is a combination instrument that will make high
quality tape recordings of live speech or music, gramophone or
radio and telephone conversations, etc. "

@ DUAL SPEED: 32in./74in. @® SEPARATE BASS AND

persec. TREBLE CONTROLS.
@® TWIN TRACK: Up to @ 4 WATTS OUTPUT:
2 hrs. recording. Neg. F/B.

@ INTERNAL MIKE RECORDING SYSTEM.

The “Impresario’’ can also be used as a high quality radio, gram-
ophone or microphone amplifier.

PRICE 493 GNS.

(EXCLUDING TAPE)

RADIO RECEIVER

The “Impresario’’ is the first transportable tape recorder in Great
Britain to provide power supply and internal space for a radio
tuner unit with optional listening and/or recording.

DISTORTIONLESS SUPERHET 3-WAVE RADIO TUNER UNIT
May be fitted in a few minutes.

PRICE B4 GNS.

(TAX PAID)
PIEZO-ELECTRIC MICROPHONES
Guaranteed For Hand unitinrubbergrip...3gns. Studio floor-stand Pattern...6gns.
12 Months. Telephone Pick-up Stand...3 gns.

Send for *Impresario’’ Illustrated Brochure which also contains details of Radio Tuner Unit, Telephone Pick-up, Suitable
Microphones and Recording Tape.
LEE PRODUCTS (GREAT BRITAIN), LTD,, ELPICO HOUSE, GT. EASTERN ST., LONDON, E.C.2.
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MODERN ELECTRICS LTD,

o L Tel.: TEMple Bar 7587.
ndon, W.C.2. .
164' Chal'lng cross Road, o d ’ Cables: Modcharex, London.
Export enquiries weicomed. Immediate delivery from stock. Prompt attention to post orders.
ECORD REPRODUCING TEST GEAR VALVES
TAPE RECORDERS BFCq EQUIPMENT AVO We are one of London’s largest
GRUNDIG 700L ...... £84 0 0 Model 8 ....coceveeennn 0 stockists—Please write for re-
BAIRD Soundmaster £68 5 0| COLLARO Model 7 (latest) . 0 quirements.
BAIRD Mic. I1...... ... £61 19 0/ "3.pd. Unit complete 1 Uniminor Mk. il . 0
FERROGl}gPNH 2A.. gz ': g with studio P/U......... £10 6 1 E[ectroanicdf;et/eGr. ~ g g MICROPHONES
VORTEXION ......... Wide Band Sig/Gen. ACOS
sounknmnnon Twin Ga\lénésno Jndcibncloieitaen. .3 o R o 2? ‘0
Trac .C.80... 3 1 :
Table _.oooo £69 10 0| RECH0.ne D.C. Minor . 655 0| mic 'n%sfgrsys?:l)a?ff €212 0
Portable DEC‘,Z" 100} Soxe / ” 10KV Muitiplier for 5 o| Mic35I (Crystal)...il £1 5 0
WE/MRITE TARE IRECH o| TA/B Decca .. ’c‘;“;'.,?g Cves ton LUSTRAPHONE
TRUVOX TAPE DECK Models 7, 8and 40 ... £3 0 0] M/C with T/F.C'5l... €5 I5
£23 0 SPEAKERS ADVANCE Heavy Table Base for
: H.1 (Sig/Gen) ......... 0 0| above
RECORDING TAPES T'};’_VO;I() s o E2(Sig/Gen) . 0 0| RESLO M/C (Low |mp)
GRUNDIG " 1.i New Model. 12 0 Ribbon High Fidelity £7 5 0
L.G.S. 1,200f¢.  ...... £2 0 0 - COISSOR 19 0 Mumetal Transformer £1 15 0
£
EEnDpEeiE s €3 7 0| Oscilloscope 1049 ...£150 0 o | MICROPHONE STANDS =~
2L 6o, 1.2t £1 15 o| HE 1012... £313 6| Oscilloscope 1052 €104 0 0| Floor, 3 extensions...
el s s . able Stand ......... .. £1 | 0
E.M.1. H60, 600ft.. £l 1 0| GOODMANS Yolt : Adaptor 1433... €18 5 0
E.M.L HES, 1,200fc.... £1 15 0| Aciom IS0 Mk.2 ... £l0 5 6| TAYLOR .| LEAK AMPLIFIERS
EML H50, 20060 €2 8 0| Axiom 102 ............ £9 18 2| All new Taylor Test Gear in| “poin¢ |, TL.12 ......... £8 7 0
SCOTCH BOY Axiom 101 £6 12 1 stock. Point 2, TL 25 ........ £34 7 0
1,200t £] 15 OI Audiom 60 £8 12 -6 . PICK-UPS ¥ar|-slsgekpr;-a+np.... £1212 0
¢ i 1 o ype .F. Tuner
Soans sposis 3508 Y43 PUARREORUE €16 0 o| GPO(SorLP). £ & 1 Uit oo £5 13
Spare Spools 600ft.. 3 3| Super 12 CSjAL £16 0 0 Spaée eads for above SOLON. New Instru-
FERROGRAPH wWi2 CS . €915 o|DPECCA ] 5| ment Iron 200-250 v.
1,200ft. . 5 0 Golden 10 CSB £8 6 7 X.M.S. Magnetic ...... £6 9 6w, .. 19 8
1,750fc. . 3 0 Super 5 and 8 CS/AL £6 13 3| CONNOISSEUR o 3
84in. Spools ? 6| Bronze lOin. . MBS B £ ¢ 3|ALL GARRARD, CONNOIS.
AGFA enze S, SEUR, DECCA and COLLARO
.............. £1 17 6| W.B. Crossove £l 6 6| COLLARO STUDIO .
6001C.  evevmrmrrrreerenns £l 2 6|w.a. Tweeter Unit ... £3 15 6| Type O or P.. £3 14 4| HEADS AND STYLI IN STOCK.
H.P. Terms available on all items over £10.0.0.

NEW!

The Manning-Carr

High Sensitivity
DOUBLE PURPOSE
METER

Miniature
Polarised Relay

PANEL
MOUNTING

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 7,000 ohms, which is
acceptable for Anode circuits. Alternatives to specification

MOVING COIL RANGES FROM 15.4
MOVING IRON RANGES FROM 5 MILLIAMPS

Movements are independent of each other and if required. Sole Concessionaires.
any two ranges may be incorporated. Panel space
is sav;:d anill it mgbles ;nore convenient obsgrva- POST OFFICE TYPES 3,000 AND
tion of interdependent electrical quantities. Send
for prices and full specification. 600 RELAYS

to specification. . Tropicaljsing, impregnating and
BRITISH PHYSIC Services jungle finish if required. Delivery 3-4 weeks.

" Manufacturers to H.M. Govt. Depts. and leading contractors.
RADLETT, HERTS. Tel.: Radletr 5674/5/6 S M hA O S
LONDON STOCKIST: M, R. SUPPLIES LTD:, L' E‘ I ND LTD
68 NEW OXFORD STREET, W.C.i 5, BYRON ROAD, HARROW, MIDDX.
ﬁc%% Telenhane ; Harrow 2524—0315,

dm BP.20
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Brian Rix, G2DQU), successful impresario
with a keen interest in Amateur Radio, has a trained ear
for the technical merits of the Baird Soundmaster.
“Here is a portable instrument”, he says, “with a per-
formance equal to that of costly professional equipment. £
Its distortion-free, true-to-life recordings are the result
of many new and impressive advances In high fidelity
technique. The finest of all portable recording instru-
ments, it’s invaluable at rehearsals.”

}

|
;
sUUNL .,,/'w,,,/\/»‘,/’?/ TAPE
UL ) wecovoen | nommes
1
]
|

I------_-----——---1

l Fill in and post this coupon NOW!
TO BAIRD TELEVISION LTD. WEMBLEY MIDDX.

Please send me illustrated folder on the Baird Soundmaster
ALL-BRITISH

BAIRD TELEVISION LIMITED
LANCELOT ROAD + WEMBLEY - MIDDLESEX

SOUTHERN ENGLAND AGENTS

for

Birmingham Sound
Reproducers Ltd.

AGENTS FOR THE

Astronic’

RANGE OF AMPLIFIERS

A 1254 12 Watts High Fidelity AC Mains.
(As illustrated.)
A 1258 Tone Corrector unit for A 1254.

(As illustrated.)

A 1261 30 Watts Portable AC Mains.

A |262 12 Volt Power unit for A |26|. The Monarch and Regent- Gramophone
‘A 1263 40 Watts Portable AC Mains or Units, Styli, Matching Transformers and

Battery. Spares.

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 1254. 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.

—
T.A.6267
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MAGNETIC TAPE RECORDERS

Reflectograph Development provides a high performance
Scientific and Industrial Recorder with the following features

\ . t. y DB
SCIENTIFIC and Frequency response at 7.5in. p.s. ={ gg tz ;g’ggg ((::;: i g DB

ND Signal to noise ratio in excess of 55 DB, with less than 3 per cent harmonic distortion
I USTRIAL Synchronizing frequency injection control (Ratio of record to playback tape velocity
RECORDER may be synchronised at any tape speed to an accuracy of less than .01%)

Continuously variable speeds from 15in./74in. per second, or 74in./3fin. per second
Heavy duty synchronous capstan motor
L ‘ Inching ”* control on rewind
For full infor martion Fast forward and fast rewind. 1o}in. or 7}in. spools

Separate record and playback amplifiers
on the Ref /ecmg iR b Input and output impedances to order

range write to the Audio output to order (normal 6 watts) I
Built into console type steel cabinets mounted on castors or in standard Post Office
Manufacturers type racks

RUDMAN DARLINGTON (ELECTRONICS) LTD
Wednesfield, Stafls. Tel: Wolverbampton 31704 See us at the B.ILF. Olympia. Stand No. B.44

WhiteAd 2728R

— — - . L —

(8 TL, SHIP-TO-SHORE

TRANSFORMERS | RADIO TELEPHONE

for POWER SUPPLIES | FOR THE SMALL CRAFT

and AUDIO FRE Q UENCY Here is an inexpensive Radio Telephone
for the voluntarily equipped small ship.
CHOKES for A .C. and D.C. Low power but efficient for ship-to-shore

and ship-to-ship conversations. Conforms
to Post Office requirements. Simple to

Suitable for use in :
install and operate.

all electrical and

electronic equip- © PUSH-BUTTON

SELECTION OF FOUR

ment, to Ministry, CHANNELS
.S.S. or commer- ® VERY LOW BATTERY
oo CONSUMPTION

cial standards.
Tropical or stan-
dard finish.

Enquiries from manufacturers and the trade onty.

® SMALL AND LIGHT
Size: 18 in. x 11 in. x 7}in.
Weight: 36 1b,

® FREQUENCY COVER-
AGE 1°5 to 4 mcs. (200 to
75 metres)

Price £4 5 complete
Quotations sent upon receipt of specifications or drawings.

e e | MARINE RADIO COMMUNICATIONS CO.

Head Office:
75 KILBURN LANE, LONDON, W.I0 46 GREYHOUND ROAD, LONDON, W.6
Tel.: LADbroke 2296/ Phone: FULHAM 1138-9 Cables : Hallicraft, London
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INTRODUCING — THE @esmesZzoreg

Specialists in High Quality Reproduction for over 20 years.

"SPECIAL” RADIOGRAM

AN OUTSTANDING RADIOGRAM WITH INDEPENDENT
BASS AND TREBLE COMPENSATION GIVING PERFECT
REPRODUCTION

Following the success of the * Standard >’ and ¢ Super’’ Radio-
grams, Armstrong are proud to announce their latest Model.
The * Special” combines years of experience in high quality
reproduction and gives truly AMAZING reproduction from both
records and radio. The cabinet is finished in a beautifully
polished walnut.

BRIEF SPECIFICATION : — 8 valve, 3 wave-band superheterodyne
chassis, giving 8 watts push-pull output with negative feedback. Independent
BASS and TREBLE lift and cut controls. High flux 10in. Permanent Magnet

Loudspeaker with rigid die cast frame, in special

B =, adjustable reflexing sound chamber. Collaro 3-speed
S— ——— | autochanger for 7in., 10in. and 12in. records with
,L -l Tquf.fﬂc_y gespomst | L1l | tumnover crystal pick-up head. Cabinet dimensions
® _‘f = = Vl__n } 36in. X 18in. X 36in. high, with two large record
X FOR FULL DETAILS 1 IAEN S storage cupboards.
OR DEMONSTRATION o e 4 | reesee }
Please write or call. Our Warlters o= 1 L4 = i__ IS _:]
Road Showrooms are open daily from 1of—— @l NBuE _x_.;:]r 4
9 a.m. to 6 p.m. (Sarurdays until _4_& | T—l UL =L . ‘ GU’I S P
ik 0 B 5 NEAS (TAX PAID
| 100 ¢s 1,000 10,000

ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS ROAD, HOLLOWAY, LONDON, N.7. Tel. NOR 3213/4

MODEL 29

Twenty Million Megobmmeter

The Model 29 Megohmmeter is a direct reading
instrument covering a range of 0.3 to 2 x 10° megohms.
Internal test voltages of 85 and 500 are provided,
but up to 1000 v. may be used from an external source.
The instrument is extremely simple to operate and is
being widely used for testing cables, condensers and
dielectrics of all types.

= ELECTRONIC INSTRUMENTS LTD

CHMOND : S URREY : ENGL ANTD
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P.M. SPEAKERS. Elac 2}in., 15/-; Elac
3Hne, 15/-; Plessey 3in., 9/11; Plesse\
5in., 14/~ ; 5in. Goodmans at 15/-:
Goodmans at 16/6 ; 8in. Elac at 17/6.
10in. Plessey at 16/6 10in. Elac at 22/6 5
10in. Lectrona at 17/6 + 10in. Rola wit!
Transformer, 28/6 ; 12in. Truvox, 47/6.
All3 ohm speech coll. Also the new Baker,
12in., 15 ohms 15 watt. A quality speaker
at 115/-. Also 2}in. Elac 15 ohm at 15/-
In addition to th: above, we can definitely
supply from stock the complete range of
new W.B. “ Hi-Fi’* Speakers, Wharfedale
and Goodmans. AlsoWharfedale Cross-over
units, Transformers, etc.

Umned quantity only of malns energlaed
Plessey 8in. 1,500 ohm fleld at 27/6 each.

EX-W.D. CATHODE RAY TUBES. Guaran-
teed fullplcture. VOR97 at40/-. VCR5170
at 35/-. Also VCR139A—1Ideal tor oscillo-
scope 2%in. screen at 35/-. We also have
VCR97 with slight cut-off, very suitable
for oscilloscope, testing purposes, ete., at
18/@only. Allthesetubesare brand new,in
original packing, and tested before cespatch.

Please add 2/6 packing and carriage for any
of the ahove tubes.

INTRODUCING L.T. RECTIFIERS TYPE
R.E. A newly manufactured range, fully

guaranteed for 12 morths. 6 v.1 A. Centre

Tapped, 5/- each.

6orlav.1A. FW bridgetype .... 7/6
11/3

GA.
6orl2v. 10A W, brldgetype

CBARGER TRANSFORMER. High grade
wax-dipped, 220/240 v. input, 6/12 v. 2 A,
at11/@only. Also 6/12 v. 4 A. at 17/6.

COLLARO RECORD CHANGERS TYPE
R(3/521. Complete with two GP27 Crystal
Plug-1n heads—One for standard and one for
Long-playing records. Brand ncw in sealed
cartons at verylow price of £9/19/6—Or the
same changer with orthodypamio turn-over
head, at £10/9/6, carriage free. Tax Paid.

VERY SPECIAL HIGH-QUALITY RADIO-
GRAM CHASSIS. @ have purchased a
limited quantity of these chassisby Britain's
leading mn.nufn.cturen of quality mdlogmms
Clrcuit five-valve

18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095,

Al} goods specially selected for quality and value. Prompt service—Money-back guarantes—It will pay you
to visitour new rebuilt shop premises. Situated 50 yds. only from Tottenham Court Road Tube ! (Genuine)

THE * SUPERIOR " FOUR KIT

Our new four-valve receiver. A.C.malns.
200/250 v. M. and Long Waves, As with
our very successful ** Economy Four'’’ all
Valve
line-up 2—68G7, 6X5GT and BV6GT.

Chassis ready-drﬂled Cabinet size—
106iin. high x 10in. wide. Maximum
depth at Base—5in., tapering to 3}in. at
top. Bloping front. Very attractively
finished in light walnut and peach. Each
component brand new and tested prior to

packing. Comp]eu Ina'.mcuon Book]et
with ical and th

provided. Booklet a.vaﬂable at 1/6—
post free. Our price for complete kit—
£6/9/6 11! Please add 2/6 packing and
carriage.

I# preferred, we can supply Cabinet
Assembly only, comprising Cabinet and
back, Drilled chassls and bracket, wave
change switch, dial, pointer drum fpulleys,
drive spindle, drive’ &pring and knobs—
at 45/-, plus 2/6 packing and carriage.

N.B.—Our Kits are even supplied with sufficlent solder for the job!

METERS

F.S5.D. Size ’I‘m Flttmg Price
250 microamp D.0. 2§in. M.C. FR.......... .. ciciiiiiniaininnnn. 40/-
500 microamp D.C. 2in. M.Q. F. 18/6
500 microamp D.0. 24in. M.C. F.R 35/
1mA. D.C. 2in. M.C. Fq. ........ 17/8
1mA, D.C. 2in. M.C. P.Bq (Sc:lle Callb 1.5kV.) 15/-
1mA. D.C. 2§in. M.C. Desk 276
5 maA, D.C. 2in. M.C. F.8q. 7168
10 mA. D.C. 2}n. M.C. R.P 10/~
15 mA. D.C. 2in. M.C. F.R e
20 mA, DO. 2in. M.C. F.R. 718
50 mA. D.C. 2in. M.C. F.8 8/6
200 mA. D.C. 24in. MC. R 10/-
500 mA. D.C. 2in. M.C. R. 6/6
0.5 amp. R.P. . Thermo P, 4/8
2.5 amp. AQ/DC 2in. ML F. 12/6
3 amp. R.F. 2n. Thermo F. 718
& amp. D.C. %in. .C. F8Q... ........ 13/6
20 amp. D.C. 2in R. 10/6
10 v. D.C. 2in. M.C. R. 8/6
150 v. D.C. 2}in. M.C. F, 15/-
500 micrcamp D.C. 2in M.C. R. 13/6
500 D.C. 2§in. M.C. F. 8/-
6 amp. R.F. 2}in. Thermo F. 76

Therli:o - T‘h‘e‘r‘mo-couple.

R.P. = Round pro;ectmn
F.8q. = Flush 8quare.
F.R. = Flush Round.

= Moving Coil.

M.C.
M.I. = Moving Ion.

.

POB’I‘ABLE RECORD PLAYER CABINETS. Manufacturer'ssurplus,brand new. External
15in. X 162in. x 8}in. deep. Finished attractively in dark brown rexine.

with A V C Valves GKSG }quency- g

6B8G I.F. amplifier, detector and A.V.C.
63L7GT. Combined pick-up amplifier and
A.F. Amplifier on Radio and Gram. 6V6G,
beam-powerontputtetrode; 5Z4G full-wave
recuﬂe!hEmploymg a special circuit for
—A con-

ly varlable t b
ampletnblecomcuonwn.houtaccentuatmx
the bass. Large glassdial,horizontaltaning
measuring 1lln. x 3iin. Chassis measure-
ment: 14}in.x 9in.x 8in. This is a
euperior chassis designed to selloriginallyin
a Radiogram oosting £79. Our price fis
£13/19/8 only, tax paid, plus 5/- packing
and carriage. We will gladly demonstrate
this chassis or any other working item from
ourstocks to personalcallers}

CONSOLE RADIOGRAM CABINETS. This
is an attractive figured walnut cablnet,
originally intended for the above suparhet
chassis.

Itisconstructed totake the chasslliln thetop

Motor board cut ‘for B. 8 R. Monarch Changer, but will takc any standard single player;
alsoroom for amplifier. Front view shows attractive grill for speaker. Leather carrying
handie, two anap locka. Price 45/~ only, plus 2/6 packing and carriage. Also available
to take any standard single player—brown leatherette covered. Complete with locks
and carrying handie. 8ize 15in. X 18%In. x 5§in., 22/6 only, plus 2/6 packing and
carriage.

;5/1&10/:! PYE STRIP—Brand new complete with 6 valves type EF50 and one EA50,
'0/- only.

THE * ECONOMY FOUR" T.R.F. KIT.
A three valve plus metal rectifier recelver. A.C.
malns 200/250 v. Medium and Long waves. We

can supply all required components right down to
the last nut and bolt. Valve line-up, 6K7, 6J7 and
6VG. Chaasts ready drilled—Cabinet size 12{n. long
by 6in. high by 5in. deep—Cholce of ivory or brown
bakelite, or wooden, walnat finish cablnet. Complete

MarcH, 1954

DECCA RECORD PLAYERS. MODEL 33A.
A complete pla; -desk, brand new, ready
to plug in. Can mpplied with either
standard or long-playing Crystal heads, at
24/19/6, or complete with both heads Bt
£5/19/ Also avallable from stock at
current l st prices, Collaro A.C. 3/534,
RC3/531, RC8/632, etc. Garrard RC75A,
Garrard RC73, ./D.C., RC80A, :md
perhaps by time of appearance of this advt.
RC1101 Also,ex-stock,Connojsseur 3-speed
motors, P!ck-ups by Collaro, Decca, Con-
nolssenr, Rothermel, Acos, Chancery, ete.

TAPE RECORDER CABINETS. We can
ofter a well-constructed cabinet, handsomely
finished in grey or brown rexine, made
specifically to take Truvox or Wearite Tape
Decks, Measures22in, X 14in., x 9iin.deep.
Completely portable, shows attractive
speaker grille at end, and made to take up

to 8in, Speaker. We guarantee satisfaction
and will be pleased to refund cash if dis-
satfsfied. Ampleroom forsuitableamplifier.
Pﬂce 79/6, plus 2/6 packing and carriage.

N.B. We can supply from stock the latest
Truvox and Wearite Tape Decksat 22 guineas
and £35 respectively. Reduction of 20/~
on cablinet if purchased at the same time as
either of these tape decks 11

RADIOGRAM CHASSIS
3 Wave-band Superhet. Med., long
and short.
5 Latest MULLARD Valves.
4 Position Switching Gram., med.,
long and short.
Provision for A.C.Mzlns.
Extension Speaker. 110/250 volta.
Chassizilin. x 7in. x 2}in. Scale 8in.
Square.
Orchassls l3iln. X 6}in. x 2}in. Dial
10in. x 5

PKICE £10/5/=

BRAND NEW AND GUARANTEED.
CARR. PACKING AND INS. 10/-.
‘We can also supply and demonstrate
any of e ‘Dulci’” well-known
Radio-Gram Chassia advertised else-
where in this issue—at list prices.

R.F. UNITS. All new condition and com-
plete. Case size 84in, X T}in. X 5in.

Type 24.—20-30 Mc/s, 15/-. 8witched Tun-
ing. Type 26—40-50 Mc/s, 19/6. Switched
Tuning. Type 27——64-85 Mc/s,45/-. Variable
Tunlng.

We have a limited suppl{ of RF27 new
condition and complete, but tuping dial

damaged. Price 30/- each omnly. ALL
these units Poat Free Il
ELPICO 4-WATT AMPLIFIER. AC/34.

A small 3.valve 3-stage audio amplifier,
AQ 200/250 v. Output 4 watts. 2/3 ohm.
Suitable for Radio, Microphone or Gramo-
phone input. Volume and Tone Controls—
Valve line up. 6817, 6V6, 573—Engraved
front panel. Blze of chassle only—7in. X
5in. x 2in. Overall height—5&}in. Price
£7/10/-. Each amplifier guaranteed for 12
months.

H.T. RECTIFIERS BY S.T.C. Type RMI1
at 4/6, RM2 at /-, RM3 at /-, RM4 at
18/-, DRM1B at 9/6, DRM2B at 10/8.

E.H.T. Rectifiers K3/26 at 5/3,
K3/40 at 7/6, K8/45 at 8/2, K8/50 at
8/8, K3/100 at 14/8, K8/160 at 21/8, and
K3/200 at 26/-. New Surplus 300 v.BO mA,
8/6.

METER RECTIFIERS. 1 mA,by G.E.C.,
at 11/6,als0 6 mA. by Westinghouse at 8/6.
LF. TRANSFORMERS. SPECIAL OFFER,
All Iron-cored 465 K/C8. By Weymouth.
8ize 3}in. x 1§in. x 1gin., 8/8, or Phi]ips,
size 2}in. x 1§in. diameter (cy drical),

7/6 pair. By Invicta—Cylindrical, 24in. x
lmn diameter, 8/@ pr. Also, our own
special ultra-midget, size 1}in.x 13/16in.
x 18/16in. Only 9/9 per pair.

K.B. WIRE RECORDER AMPLIFIERS,
Limited supply of wirc-recorder amplifiers
complete, by Kolster-Brandes. Chassts

instruction booklet with 1 and al
diagrams. Each component brand new and tested
prior to packing. Our price. £5/15/- complete—
Remember this set ia belng demonstrated at our
shop premisesl We proudly elalm that our fully
111 booklet 1s the most comprehenslve avatlable for this type of

d instructi

part,dial being tly visibl

recei Booklet available at 1/6 post free—This s allowed #f kit ie purchased

sloplng front. the

unit is housed in a drawer which slides
forward on steel runners—when required for
use—Total Cabinet measurement is 36in.
high, by 20in. wide, by 16in. deep.—Our
price for the cabinct only is £9/17/6,
plus 10/- packing and carriage.

® The Collaro changer listed above fits
neatly in drawer of this cabinet! @

‘We can supply the thrce unlt,s, clbinet
chagsis and
at one time, at a prlce of £32/10/- plus
20/. packing and carriage. May we suggest
an 8ln. Elac P.M. 8peaker at 17/6 ?

Fully assembled model being demonstrated
at our shop premises.

later—Please, 2/6 packing and carriage for complete kit.

CABINETS. We can supply a cabinet for every requirement, Table Model,
Extension ’Spea.ker, Portable Player, Console, even for Projection T/V1 Why not call
-and see us

SPECIAL OFFER.—Garrard A.C./D.C. model “*E ' centre drive motor—Auto-stop and
start for 78 r.p.m.—Speed regulator—Few ‘only at £7/19/6, plus 2/6 packing and
carriage. We also have in stock—Connoisseur 3-speed motors, pick-ups. Plck-ups
and heads, by Garrard, Decca, Collaro, Acos, . ete., ete., all at current
prices!

BRAND NEW RI1155A RECEIVERS guaranteed serviceable in original packing cases
£11/19/6. Fully assembled Power Pack and output stage, to plug atraight in to
R1155 for A.C. 200/250 volts, at 79/6—Deduct 10/- if purchaslng receiver and
power pack at the same time.

8: 10}in. x 4}in. % 2in., plus
power pack chassis, measuring 9ln. x 43in.
x 8in. Valve line-up, 6X5, 6V6, 2-6J8,
2-6J7, and 6U5 magic-eye. Incorporates
bullt-in erase oscillator. These amplifiers
are brand new, absolutelycomplete, but may
require very slightattention. However, each
amplifier carries a small tag listing any
faults, and a complete circuit diagram is
provided. Limited quantity only
£5[19/6, plus 5/- packing and carriage.

MAINS TRANSFORMER MANUFAC -
TURERS’ SURPLUS. Black tropical
finish. Bize 3fin. X 3§in. x 24n. 250-0-
250, 60 mA. 6.8 v. 3 A. (Centre Tapped)
5 v.2 A.,10/6 each, plus 1/6 packing and
postage.

VALVES, We have a very comprehensive
stock of special purpose surplus valves at
competitive prices. A stamp will bring
Valve Price List.

at

Please add postage under £1.

Sorry but we close at 1,30 p.m. on Saturday.

C.0.D. or Cash with order. C.0.D. charge extra—Open 9a.m.-6 p.m.,

Monday to Friday. ®
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Ex W.D. A SPECIAL BARGAIN
TESTMETER | Genuine quality Equipment at a Greatly Reduced Price.

Complete with case and| g 4 4 stuge superhet feeder unit,i ncorporating an R.F. stage
carrying strap. and covering Long, Medium and 8S8hort wavebands, fully
2 3 ,6 Post and assembled, aligned and ready for use and

Tns. 1/3.1 g a quality push pull amplifier also fully assembled and ready

Provides direct readings of| 107 Use and :
(a)1.5 voltsand 3 voltsD.C.| ® A matched high fidelity 10in. W.B. Stentorian * Cambric

(b) 6 mA. and 60 mA. Coned »* P.M. Speaker. FOR O
Can be boughtseparately. NLY

D.C
Tuning Unit 12 gns.
Amplifier £7.15.0
s i GNS.

. eurrent..
& {(c) 500 ohm and 5,000 ohm
resistance ranges.
(Plus 10/- Carriage and
1nsurance.)

Z ESTRBLISHED 25 YERRS =

Voltages can beincreased to 150. 300 and 600 D.C, at 6mA.
F.8.D.byan externalseriesresistor arrangement for 6/-.

e

FOR HOME

CONSTRUCTORS
A 5 VALVE 3 WAVEBAND
SUPERHET RECEIVER

«£10/10/-

For use on A.C. Mains 200 to 250 volts. The
following are outstanding features ;

® A superhet circuit designed for high
efficiency on all three wavebands.

A 3¢in, P.M. speaker accurately matched
forgood quality reproduction.

The latest range of new 6-volt B.V.A.
miniature valves.

Bullt-in frame aerial with provislon for
externalacrial for distantstations.

A whif plastic cabinet of very attractive
;‘!)In ce, overall size 7}in. x B5}im. X

Send 2/6 for the fully descriptive stage by
stage agsembly and wiring diagrams, with
which complete price details are given.

BRIEF SPECIFICATIONS :
(A) FEEDER UNIT, Complete up to and including Audio stage, A.V.C.
being applied to bothI.F.and R.F.stage. Incorporates a ** Magic Eye**
tuning indicator and a Gram position on the wavechange switch. A
separate Tone Control is provided on a ** Flylng Lead.*” Valveline up,
3F39, ECH35, EF39 and EBC33. Overall size of unit 8in. X 8in. X
. 9Hn. high. Glass dial 8in.x6in. (aperture required 6in.x 5}in.),
An escutcheon {8 supplied.
(B) A quality PUSH PULL AMPLIFIER designed and matched for-
use with the above feeder unit. Has two EL33's in push pull to
produce maximum 8 watts, and an EBC33 as phasc inverted.
Incorporates power supplies for both unita, and provides for high
impedance Pick Ups. Overall size 1lin. widex Ilin.x 7in. high.
THIS EQUIPMENT 1S ABSOLUTELY NEW and {s supplied ready for
immediate use.

¥ wewe e  WIRELESS WORLD 3 VALVE SET

ER Superhet Portable covering | A Midget 3-valve T.R.F.
BAﬂ medlum and long wavebands- | Receiver for operation on A.C
Designed to operate on A.C. mains 200/240 maunuﬁaoo;ermg‘gmg and n;eldlu:x
volts or by an '* Alld-y ** battery. The set is designed ::;;ly nalsl. o io:go:en:a ',2
0 that the main section can be supplied as a separate | puild this set, as designed and
unit, and can be added at any time. The Set supplied | specified in the Feb, 1950 issue,
as an * Alidry * battery het can be dat. lad! the drilled chasais.
in the attuche case illustrated (size 9}in. x 4fin. x V"alves"arzﬁl n;oﬁmg_collsﬁpeak.e_r..
7in.). This s attractively finished in lizard, maroon, o 8.8 [OELIERPT cta
durk green or blue rexine. As a combined Mains/Battery
Superhet Portable a polished cabinet is available to | £5/5/-. Dittoincluding dialand
accommodate both Mains Unit and Batteries. Clrcuit Incorporates delayed | drive assembly £6. To construct the
A.V,C. and pre-selective Audio Feedback. The Set is complete in every detail ‘i‘";lﬂ:‘gf zi“g‘,;;;%“%‘?:m‘;gg:z:?;sbe.mbg 78 %
4 and includes m@y-w’omd frame acrials, f“”’f align?d 1.F. transf. and drilled ‘xn 3iln.:ll'{ln. A/r\;pﬂnt of the designer"!;;rtrc!e,gl:;ing eircuit and
chassis, etc. Overallsize of assembled chassis 8in. X 4in. x 2}in. This receiver, asillust d, can be | ; bly instructions(this is available separately for 9d.) together
completely built for approx. £10 (plus Mains Unit if required). Send 1/9 for the fully d iptive A y | with a tical t layout is ineluded with each of above
Book which includes Practlcal Layouts and complete Price list of Components. Attache case available | »ssemblies.

separately 37/6. _= o . J— _— Sael L o
AN AMAZING OFFER!
TWO BATTERY PORTABLES A COMPLETELY ASSEMBLED

An “* Alldry " Battery Portable of midget size. 63in. X 4fin, x 3{in., designed to cover 4 VA LVE 'r_ R_ F_ CHASS|S

medium waveband 190-559 metres, with use of short trailer aerial.
The simple design of this Receiveris so arranged that either a 3-valve set ora 2-valve (after- Including a 5in. P.M. SPEAKER and VALVES FOR ONLY
made. kit

wards easily converted to the 3-valve) can be &
s £6'9'6
o

Consists of a T.R.F. circult using a regencrative detector
with H.F. stage and a high gain output pentode. Valve |
(Plus 7/6 carr,
andins.)

line up IT4—IT4—DLY4. I 8 receiver is of the very
The 2-valve set can be completely bullt for £4/3/6 (less | latest deslgn and is for use
case), and the 3-valve for £5/3/- (less case). Each price | on A.C. or D.C. Mnlns._ It
inclodes valves, speaker and drilled chassis. coversboth Longfmd Medium
Semd 2/- for the assembly | Wavebands, and includes the
instructions: they include | modern BV A miniature vaives.
simple and complete practical | The line up being 12 BAS-
component layouts and dis- | 12AT6- 12A6- 35W4. It
o s faal s rocd | premerty, S
ne enced comstructor 3

suc;p:srully bulld either set.l excellent sclectlvity and sensitivity,
All components are available | The overall size of the complete chassis -

for separate sale, a price list | including speaker Is 104in. x 4}in. x 6jin.

being supplied with assembly | An attractive Bakelite Ivory finished Cabinet
instructions. J size 114in. x 5}in. X 6fin. is available for 16/6 (plus

2/6 carriage and insurance). 5
(b) The = MINI-FOUR ”’ —_— —— - = —= —
Ar d-valve Battery Buperhet { The DENCO M.T.O.I. Modulated Test Oscillator £3/15/-
1V 81| ve |
4 pre-set st.ﬂ%,lnus, three on | (P1us 2/-carr.andins.). Has Frequency range continuously variableirom 170-475 Xc/s
medium waveband and one gu | #nd 550-1,600 Ke/s. Battery operated and thereby completelyselfeontained.

SEve R ove] “PERSONAL SET"” BATTERY ELIMINATOR

lo
conditions. Each stationis obtained on the set by the turn of a rotary switch. No tuningis
A complete Kit of parts to build Midget

Alldry ** Battery Eliminator, giving
approx. 69 volts and 1.4 volts.
This eliminator is for use on A.C’
mains and is suitable for any

eagily assembled from diagram supplied. d )

Oos'.yof allcomponents to build this set In accordance with the design, including a drilled
and cut chassis and paneland new walves,is £9/10/-(orless va.lvesfo_r £6/7/6). x.\".racttve
carrying case finished In blue leatherette, 16/9. Complete constructional data with a blue | 4.yajve Superhet Beceiver
print, which shows the practical component layout and wiring diagram, together vy'lth 80 | requiring H.T. and L.T.
individual component price list are available separately, 1/6. . Our battery eliminators voltage as above, or
(i11ustrated above) availableln kitform aresuitablefor use withthisset. approx.,to 69 volta.

itti i st and packing. The Kitis quite easily and
When submitting orders, please include pos p: g g O Dl

ST E R N R A D I o LT D- houaedln‘x‘tllght ulum!n\::mhca.se size dgénéxliin. x34in. Price of complete Kit with
to-f ibly ins

i6.
109 & 115! FkE ET STR E ET! E'c' 4 In ;ddmon we can offer a simllar COMPLETE XIT to provide approx. 90 volte and
Tel. : CENTRAL 5812-3-4 1.4 volta. Bize of assembled unit 7in. x 2%in. x 1fin. Price 47/6.

|
!
DECEsEary . \
It I8 of midget size, being only 44in. x 6iin. x 4}in. when completely built and is very \
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THIS IS A STERN'S ADVERTISEMENT

(%), Constructors everywhere are amazed ,/J\

DESIGN OF A COMPLETE 12" SUPERHET T.V. RECEIVER

L4 HmoREDS 5012

AT THE EXCELLENCE OF

™ “TELE-VIEWER”’

5 CHANNEL TELEVISOR

W FMONTHS

f DIAGRAMS MAKE

SI”P‘ STRUCTION EASY

/,
P[Pffc’f FRINGE AREA RE

ECEPTION AT HALE
Birrlk R kAL COST

cePTION .

Here are some of the features which combine to make this such a fine receiver.

£14.

A 12-watt HIGH FIDELITY * PUSH-PULL ' AMPLIFIER destgned for A.C.
matns 200 to 250 volts employs 6 valves plus rectifier with negative feedback, and
comprises a main amplifier chassle and a remote controlled Preamplifier and Tone
Control Unit, incorporating four controls—bass, treble, main volume or mixing
control, and a radio, gram, microphone, selector awitch.
measuresonly 7 X 4 x 2in. The measured frequency range of the amplifier
wlth thisunitehows an excellent response from 14,000 cyeles down to 20 cycles:
the bass and treble tro}
2nds of the frequency range from zero to a galn of 50. It caun be scen,
therefore that ample correction is provided to suit any type of pick-up
with any type of recording.
70 mV. 6.3 volts at 2 amps. and 30 mA. H.T.ls provided for tuning
unit, ete.

completely assembled and ready for use at £17. Plus 7/6 Carr.and Ins,
THIS AMPLIFIER COMPARES WELL WITH THE WILLIAMSON
AND SIMILAR DESIGNS AT A FRACTION OF THEIR COST.

The Superhet circuit easify tuned to any of the five channels, i.e.,
LONDON, SUTTON COLDFELD, HOLME MOSS, WENVOE and
KIRK-O-SHOTTS. (The extreme ease of tuning is accomplished by the
provision of pre-aligned I.F.T. s.)
A lifelike, almost s:ereOscoplc picture quality made possible by the
following factors
a, Excellent band width of L.F. circuits.
b. A really efficient video amplifier.
¢ C.R.T. Grid modulated from low impedance source.
d. High E.H.T. voltage (approx. 10 kV.).
The p|c:ure brilliance is also much above the average and enables
comfortable viewing with normal room lighting or daylight.
FIRM picture *“ HOLD * circuits (Frame-Line) ensures a steady picture,
free from bounce or flicker even under the most adverse conditions met
with in ‘““fringe ** areas and excellent ** interlace ' ensures the absence
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 143" x

” 0” available at

e T
The “"WIDE ANGLE"

63" x 34",

@ It can be completely built in-

£34

cluding sapply of all valves for

® Thists the most efficicnt ** WIDE ANGLE "’ large screen design yet offered to constructors, and yet it

mains,
employing 6V6sin Push-Pull.

records.

7%in. high, and full

Sterns

TELE-VIEWER

@ A design that retains all the distinctive features of the 12in. Televisor but with increased Time Base
efliciency, producing 15 to 16 kV. E H.T., with ample scanning power for C.R. Tubes up to 17in.

{plus cost of C.R.T.) and is assimple
to construct as tbe 12in. model.

AMPLIFIERS

EASY TO BUILD COMPLETE
KITS OF PARTS

A 4-VALVE QUALITY ¢ PUSH-PULL *’ 6-8 watt AMPLIFIER for A.C.
Incorporating Negative Feedback. Filter Input Circult and
A simple arrangement is provided
to enable either u magnetic-crystal or lightweight ptck-up to-
be used, and 1s sujtable for use with 8tandard or long-playing
A tone control Is incorporated, and the 10-watt
output transformeris designed to match 2 to 15 ohm speakers.
‘The overallsize of the ausembled Lhasﬂsls 10in. x Sm.

This complete TELE-
VISOR including all Valves, can

"°5,“.:,'.‘Jf.,":,“"£28 164
£12 .79 . 6}

We can supply a ~
New {2in. C.R.T.
at specially re-
duced price of

@ Rigid C.R.T. mounting enables entire receiver to be safely handled
, with tube in position,
@ All pre-set controls are mounted on side of chassis enabling

all adjusements to be carried out whilst facing the C.R. Tube.

As no hire purchase terms are available the receiver can be bought
in five separate stages (practical diagrams and circuits are provided for
each stage) thus enabling hire purchase interest rates to be avoided.
The complete set of ASSEMBLY INSTRUCTIONS is now available,
price 5/-. The instructions include really detailed PRACTICAL
LAYOUTS, WIRING DATA AND COMPONENT PRICE LIST.
ALL COMPONENTS ARE AVAILABLE FOR INDIVIDUAL
PURCHASE. A CABINET WILL ALSO BE AVAILABLE.

U AARAAASAA I AAAAAAAA

BATTERY CHARGER KITS

All Kits ure for A.C. Mains 200-250 Volts. They com-
prise a Metal Rectifier and Transiormer, tapped
for 6 or 12 volt charging, and a tapped Reslstor, with
Selector 8witch, to enable the charging rate to be
varied.

For 6 or 12 volt batteries at max. 1amp.  £1/17/8
For 6 or 12 volt batteries at max. 2p amp.  £2/5/3
For 6 or 12 volt batteries at max. 4 amp. £3/2/8
An easily foilowed Wiring Diagram is included with

Each Kit

THE DENCO ULTRA MIDGET

SUPERHET COIL TURRETS WITH A
ROTARY TURRET ACTION

Type CT9 consists of a (ourusmuon ** pre-set * unit from

can be built for ulmost halfthe cost of similar designsa. l‘;:‘gchvv;lv% '(‘:'n"bu recelv:d by Slturn o the t\lrﬂgs?l:c‘;ln
o) : yinstr etc., tor §/-. Price 39/

WIS NI N’ TyPeCTIO 84 3 band coll pack incorporating a fourth

awitch tor Gram. € is:long wave-

' band 700-2,000 metres, memum “nveband 190-570 and

short wave 15 -50 metres. Price £2/8/-.
A complete receiver circuit and all necessary data aretnelud-
ed with each turret. These can be supplied separately for 6d.

R T Y T U
VARLEY HEATER TRANSFORMER

Input 200-250 volts. Output 4 14/9
volts (centre tapped) 3 amps (1/- postage).
NN
A,

A COMPLETE

“CAR RADIO”

FOR THE HOME CONSTRUCTOR

Plus 5/- Carr. & Ins.
separately for 1/-.

This control unit

allowing i control of gain at both

Input voltage for maximum output is

Price of complete kit,including drilled chassis and valves,
Complete speclfication and layout, 2/-~. We can also supply

including drilled chassirand vnlves of complew kit, 26/17/6.
Price of assembled chassts, suppucd ready for use, £8/12/6.
Full descriptlve lenflets are available

e
1147 x 437 x 347

A design of a complete 5-VALVE BUPERHET RE-
CEIVER employing an B.F. 8tage andincorporating s
separate VIBRATOR PACK size 44 x 2} x 6}in. for
use on 6 or 12 volt D.0. supplies. We can supply
all components to build this complete Receiver and
Vibrator Pack including a1 Metal Case.
Valveg, Drilled Chassis and 5in. P.M. 8peaker.
for £12/19/6. (Carr.and Ins. 5/6 extra).
Or the receiver Components for £9/19/6 and-
the Vibrator Components for £3.
This is NOT an EX-GOVT. Receiver,itis a new design
employing new Componenta.
Send 2/8 for the complete set of ABBEMBLY IN.
STRUCTIONS, CIRCUITS and PRACTICAL LAY-
OUTS, including a pl individual C
Price

S el 0 e e

¥

AN,



MaARCH, 1954

WIRELESS WORLD

109

THREE COMPLETELY ASSEMBLED
ALL-WAVE SUPERHET  CHASSIS

@ Model B.3. A 5-valve 3-waveband Receiver.

@ Model B.3.P.P. A 6-valve 3-waveband Receiver with
PUSH-PULL OUTPUT,

@ Model B.3.P.P,/R.F, A 7-valve 3-waveband Receiver
incorporating an R.F. stage with PUSH-PULL OUTPUT.

The three Receivers are for operation on A.C. mains 100/200 volts and
200/250 volts, and employ the very htest minjature valves. They are
designed to the most modern grea.t ti having
been given to the quality of repreduction which gives excellent clarity
of speech and music on both gram. and radio, making them the Ideal
replacement chassis for that ** old Radiogram,” etc.
Brief specifications: Model B.3.—

Valve line-up, 6BE6, 6BA6, BATG.
6BW6, 6X4—waveband coverage
short 16-50 medimm 187.550
long 900-2,000 metres. Con-
trols: (1) volume
with onfoff; (2)
tuning (flywheel
type): (3) wave-
change and gram. ;
(4) tone (3-position
switch operative on
gram. and radio).
Negative feedback
is emplayed over
the entire audio

size 9im. x -um
Price complete and READY FOR USE, excluding speaker, £12/12/~
{carr.and Ins. 7/6 extraj.

Model B.3. P,P, This model is the B.3 Receiver but incorporates two
8BW6 VALVES {n PUSH-PULL, resulting in really excellent quality
reproduction up to approximately 6 watts. Price £15/15/~ (plus 7/6
carr. and ins.).

Model B.3. P.P./R.F, Thismodelissimilarin appearance and hassame
waveband coverage as the Model B.3, but in addition it incorporates an
R.F. BTAGE together with PUSH-PULL QUTPUT, employing a total
of 7 valves with two type 8BW6 in Push-Pull. This makes for  really

This AUTOCHANGE UNIT by a
Famous Manufacturer is offered for

A S
We will supply .this/;,%

speed Autochanger
and the Model B.3
Chassis on the left
together with a 10in.
(or 8in.) P.M, Speaker
for £25 or with the
B.3. P.P. for £28/7/6
or with the Model

5 £31/5]-.
>Ins 10/-.

A~
height above 5}in. and height below baseboard 2}in. A
bulk purchase enables us to offer these BRAND NEW
UNITS at thxs exceptional price.

S

£1171476
(Plus 7/6 Carr. and lns.).
(Normal price is £16/10/-).

® These units will auto.
change on all three speeds
7in., 10in. and 12in.

@® They play MIXED T7in.
10in. and 12in. records.

® They have separate sap-
phires for L.P. and 78
r.p.m,, which are moved Into
position by a simple switch.
® Minimum baseboard slz>
required 16in.x 12%in. with

The COLLARO 3RC/521 3-Specd AUTO CHANGE UNIT £9/17/6

NS NAAAANAA,

We will supply this 3
speed Autochanger
and the Model B.3
Chassis on the leit
together with a 10in.
(or 8in.) P.M. speaker
for £23 or with the
B.3.P.P. for £26/5/-,
or with the Model
B.3.P.P./R.F. for £29
Carr. and Ins. 7/6
extra.

® Brand pewin Maker’s Cartons, p.

ingtructions.

In addition to the Record Players advertised we have a

FEW ONLY — NEW MANUFACTURER'S SURPLUS

COLLARO MODEL 3R(/522
This is the same type of unit as the 3RC/521
but it plays MIXED 10in. and 12in. records.
Price
(pius 7/6 carr. and ins.).

(Including Carr. and Ins.).
(Normal price is £18/10/-.)

@® With separate crystal
heads for standard and L.P.
records.

® Incorporating
weight adjustment.
@® Will autochange on 7in.,
10in. and 12in. records not
intermixed.

® Minimum Base plate size
15in. X 12§in., with height
above 43in. and Dbelow
baseplate 3ln.

let.

plck-up

with Mounti

LATEST COLLARO 3-SPEED AUTOCHANGER
Incorporating the new 8TUDIO ‘O’ PICK-UP.
Thisis a NON-MIXER TYPE and is attractively

£1 0/1 9/6 finished CREAM. £1 1 /1 9/6

seur

HIGH-FIDELITY PICK-UP

Incorporating the famous CONNOISSEUR Light | Gp 20 H.G. PICK- i ting the
Weight Movmg Iron Head and including the Connois- U ineomerging Y

{plue 7/6 carr. andinsurance.).
THE LATEST ¢‘ACOS™ MODEL

(plus 1/- “High G~ Crystal Head.

and Ina.).

9/6 £3/8/8

DUAL-CHANNEL PRE-AMPLIFIER |

The GARRARD Model RC75A
A 3-speed non-mixer AUTOCHANGE UNIT complete

sengitive receiver with ine quality r ducti
(plus 7/8 carr. and ins.).

Price £18/18/-

and TONE CONTROL UNIT

This comprehensive PRE-AMPIFIER
and TONE CONTROL UNIT provides

“MINI-TWIN
1-VALVE BATTERY
SET

A deslgn of a simple 1-vaive 2-stage Battery Recelver
giving excellent results on and long
and baving exceptionally low battery consumption.
Drilled chassis and practlcal diagrams make it the Ideal
set for the beginner to build.
The complete chassig, including valve, can be built for
37/6 plus 8/11 P/Tu, the attractive plastic case is 9/6,
and suitable headphones, 14/9.
The complete assembly | nstructions, layouts and a com-
ponent price list are available for 1/8.

difi

a full control of bass and treble in conjunction with a |
mﬂin Voluwe/Mixer Control.

Tt can be used with any amplifier and with any plck-up.
the range of frequency control provided by the unmit
affording ample compensation for all types of pick-up
and all natures of recordings,l.e., Engllsh, American and
long-playing, without recourse to pick-up correction.

The extreme flexibility of the bass and treble controlsis
such that the level of bass and treble 84 be set to suit
any conditions irrespective of the volume output of the

amplifier. Response characteristics are given in 12-watt
amplifier advt.
The unit only 7in. X 4in. x 2in.,including self-

This Recetver also performs excellently, without j-
tlon. as n. tunlng unit, and, in ﬂ.ddltlom with simple modi-

ch is provided, makes
a ﬁrstwldss pre-ampllﬂer for pick-up or microphone.

Speaker Bargams

PLESSEY, 10in. 3 ohm V/coll.. £1 5 0
TRUVOX, 12in. 3 ohm V/coil. £2 9 6
ROLA, 12in. 3 ohm V/coil. . £319 6
BAKERS, 12in. 15 ohm V/co £412 6

.. -
(Carrfage & Ius. 1/6 e‘tra)

WE ALSO HAVE THE NEW
W. B. “STENTORIAN”
HIGH FIDELITY SPEAKERS IN STOCK

Madel H.F. 64nch. . £210 6
Model H.F. 9-inch. £3 7 0
Model H.F. 8-inch. 06

Model H.F. 10-inch. . £313 6
These speakers are pf the very latest design and provide
quality reproduction for the lower-price range. 3 or 15 ohm
modele are available.

el

A o e LV
THE VIEWMASTER TELEVISOR
We have had very considerable expertence iu assisting
customers to build this T/V and can supply S8PECI-
FIED COMPONENTS EX STOCK. The assembly
fustructions showing practical layouts and price list
are available for 7/8 for London, Sutton Coldfleld,
Holme Moss, Kirk-o-8hotts and Wenvoe.

contained power supply and can be accommodated either |

on or away from the main amplifier, i.e., on the front
panel of a cabinet or any other positlon. Price, including
drllled chassis, valves (68N7 and GJS). £3/16/9 Complete
assembly data are available =

ussembled and rendy tor use, £5/5/~.

1! The TRUVOX TAPE UNIT !!

[ ]

‘We can now offer this very successful Unit

ex stock. Price (Plus 5/- carr. and ins.).... $23/2/0
16/16/0

A really good-clase TAPE AMPLIFIER is
also available. Price (Plus 5/- carr. and ins.).

The combination of these two Units provides a really
Send S.A.E

first-class complete TAPE RECORDER.
for complete details.

When submitting orders, please include
post and packing

STERN RADIO Ltd.
109 &115, FLEET STREET, E.C.4

el.: CENTRAL 5812-3-4

with the TWIN STYLUS CRYSTAL PICK-UP. Separate
sapphiresfor L.P. and 78 R.P.M. moved into position by a

switch on the pick-up head. £1 3/15/0

(plus 7/8 carr. and Tus.).

| The GOLLARO Model
‘ A.C. 514 Record Player

. £3/19/6
(Plus 5/- carr, and ins.

| RIMDRIVE78r.p.m

| complete with the
COLLARO Plug in
type MAGNETIC
HEAD and 10 inch
TURNTABLE. These
are COMPLETE
BRAND NEW UNIT8

I for A.C.Mains 200-250
Volts.

A Famous Manufacturer’s

/ :
SHADED POLE RIM DRIVE o 6
GRAM M OTO RS (Plus 1/- carr, and ins.)

| Clackwlse rotations and incorporates a Malns Adjustment
| Panel. Could also be used as Recording Take Up or Rewind
| Motor.

HALF-WAVE H.T.

The “ REGENT "’ |
RECTIFIERS
Crystal 250 Volta 150 m/a.. .. .. - 12/9
Hand 250 Volts 250 m/a.. ..... 18/9
Micro-
phone
e SELENIUM
Pyt RECTIFIERS
plete  with 8or12Voltlamp.rati
slfreened lead | Bor12 Volt 2} ZLI‘I)]D ‘;atlllgs lg;g
ist  Price 6 or 12 Volt 4 amp. rating 17/6
€2/9/-. 60or12 Volt6 amprating £1/7/9
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TIi54B TRANSMITTER UNITS
~

Medium/high powered for C.W.-M.CW. R,
3 ranges 10-5.5 Mc/s. 5.5-3 Mc/s. 500-200 kc/s
Complete with 4 valves, etc., in metal case 14in, x

16%in. x 84in. External Power Supply required.

ASK FOR 9 CARRIAGE

X/ESA 39/6 cacn 76 EXTRA
ALSO AVAILABLE

TI1154B as above, but less valves.

ASK FOR 15 CARRIAGE |

X/ES8 15/= cach  7/6 EXTRA

MONITOR CRYSTAL TYPE 2, 10T/113%90
As used with the Ril16 or RI082. |
Less valves and Crystals, but otherwise complete,
dim. 73in, x 54in. x 3}in. Plastic constructions,

in transit case.
ASK FOR 5 POST
X/H872. /= each 1/- EXTRA

MAGNETIC MARCHING COMPASS MK. |
Small hand compass. Can be used day or night.
Complete with instructions, in plastic case, size

3in. x 2%in. x {in.
12/6 each

ASK FOR
X/H406.,

INDICATOR UNIT TYPE 6
in original wood case,
Containing VCR.97 tube and valves, etc., in metal
case |8in, x 8%in. x 74in. New condition.

ASK FOR CARRIAGE
XJHS24. 79/6 cach PAID
MIDGET MOTOR Ref 5U/2705
input 24 v. D.C. 2 a,, 2,800 drive pulley

each end. Overali dlm 2|n x 2|n x 54in.
POST

ASK FOR
X/H98. 1/6 cach PAID
MALLORY SYNCHRONOUS L
VIBRAPACK

Input : 12 v. D.C. OQutput approx, 120 v. D.C.
70 mA. unsmoothed, dim. 54in. x 2%in. x Sin.
Unused, but soiled and vibrator contacts stuck

due to long storage.
POST
10/' each

ASK FOR
X/E954. PAID
MICROPHONE REF. 10A/14381

(Flying Helmet Type.)
Electro Magnetic 500 ohms with switch, lead and
2 way sockets.

POST
PAID

ASK FOR POST |
XJEl6. 311 cich  ed. EXTRA |
26 WATT OUTPUT TRANSFORMER
Parmeko type AF5084/IA. (Mfg. Surplus).
Primary : 6,600 ohms. C.T. Sec’s: 3.5, 5, 7.5 or |
10ohms. Dim. 33in. x2in. x 3in. Fully shrouded [

V\geigpt 3 Ibs.

ASK FOR POST

X/Hs6s, 19/6 c.ch PAID |
CABLE

2 core Metal braided X/H541,
post 3d. extra.

HALF MILE REELS (880 YARDS)
23 SWG P.V.C. covered signal corps wire,
X/H855, 25/- per reel. |

4d. per yard,

CERAMIC WAFER ROTARY WAVE.
CHANGE SWITCH

3 bank each, single pole, 5 ways.

8in. x 2{in. wide.

ASK FOR

X/E120.

Overall length

POST
3d. EACH |

3/' each

WIRELESS WORLD

VALVEHOLDERS
Ceramic B9G (EF50), British Octal (SP6l), |
Octal (5Z4), 7UX (RK34).
/- each, post I4d. extra. Dozen lots 10/6.
Moulded, British Octal, B7G (6AM6), BBA
(EAF42), BBG (ILNS5). Int. Octal, BSA (12AU7),
TUX (6A7).
9d. each, post 14d. extra. Dozen lots 7/6.
Paxolin, B9G (EFSO) 89, 87G, B8G

6d. each, post l4d. extra, Dozen lots 5/-.

CONDENSERS
Mansbridge Metal cased type, dim. 54in. x 4in. x

1#in. XRN. Capacity 6 mfd. wkg. vtg. 1,000
volts.

ASK FOR POST
X/H359. 5/6 cach  9d. EXTRA
Electrolytic Tubular, Aluminium cased, wxd.
cardboard cover, made, Capacity

32 mfd. wkg. vtg. 450 v. D.C Dia. 2in., length

4%in. with mtg. plate.
f POST
1/9 each

ASK FOR
X/H852. 9d. EXTRA

Or 3 Condensers (32/450) as above, in original
sealed carton.

ASK FOR POST
X/H852X. 4/6 cach 4. EXTRA
Electrolytic Tubular. Aluminium case, clip mtg,
Capacity 8-16 mfd. wkg. vtg. 450 v. D.C. Dia.
13in. x 23in. Mfg. surplus.
ASK FOR f POST
| X/H918, 3/= each  3d. EXTRA
Clip 4d. extra.
Electrolytic Tubular. Aluminium case. Capacity
8 mfd. wkg. vtg. 450 v. D.C. Dia. lin. x 2fin.
Tag ends., Mfg. surplus,
ASK FOR POST
X/Hs98. 1/9 cach  3d. EXTRA
Ceramic Tubular, Mfg. Surplus. Capacity
PF 1,100, 1,000, 504, 200, 180, 50, 120, 82, 68,
56, 39, 33, 15, 12, 8.2, 6.8. Price 6d. each, post
14d. extra. Dozen lots §/- post paid.

Silver Mica. (w) waxed. (p) pitched. Mfg.
Surplus. Capacity PF 5,000 (w), 4,550 (w.),
4,000 (w), 432 (w), 432 (p), 350 (p), 135 (p),
47 (w), 20 (w), 10 (w), 8 (e), 5 (w). Price 6d.
each, post l4d. extra.
Tubuhr Paper (pitch covered) 400 v, D.C. wkg.
Mfg. surplus. Capacity mfd. 0.068, 0.039, 0.022,
0.0!8, 0.015, 0.0082, 0.00068, 0.0056, 0.0039,
0.0027, 00022 0.0018, 0.00082, 0.00068. Price
4d. each, post 14d. extra,
paid.

Tubular Paper (pitch covered) 600 v. D.C. wk
Capacity mfd. 0.012, 0.0082, 0.0033, 000082
Price 6d. each, post 13d. extra. Dozen lots 5/-
post paid.

VOLUME CONTROLS.
Carbon Track.

4 meg. (500,000 ohms.), long spindle fitted DP/ST
Switch and mtg. plate.

Potentiometers,

ASK FOR POST
X/E189. 311 cach 34, EXTRA
‘With DP Switch #in., Spindle, 100,000 ohms.

Ref. 3U/IOOM. PAC X/H4I5, 500,000 ohms.,
ref, 3U/500M PAC X/H655. Price 3/9 each, post
3d. extra.

With SP Switch 3in. spindle, 2 meg. ohm. ref.
187-Z-2169.

ASK FOR 3 . POST
X/H427. /3 each. 3d. EXTRA
Less Switch. 3in. spindle ; meg. (250,000 ohms).
ASK FOR 9 POST
X/H705. /3 each 3d. EXTRA
Preset Types, less switch.

(M) Metal type, (T) Tropicalised, 10,000 ohms.
Ref. 10W/8655, X/H434 (T), 25,000 ohms. Ref.
10W/9230 X/H433 (T) 100,000 ohms. Ref.
10W/7457 X/H414 (M) 200,000 ohms. X/H956

(M). 250,000 ohms. Ref. IOW/9188 X/H431 (T).
Price I/6 each, post 3d. extra.

Dozen lots 5/- post pald o

Dozen lots 3/6 post |

|
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Short Spindle Types, less switch.

50,000 ohms. Ref. 10W/8741 {in. sp. X/E924 (T).
100,000 ohms. Ref. |OW/8777 }in. sp. X/H699 (T).
500,000 ohms. Ref. 10VV,7856 din. sp. X/H700 (T).
| meg. ohm. Ref. ZA.2809. jin. sp. X/H733 (M).
Price 1/9 each, post 3d. extra.

Midget Types, less switch.

500 ohms. Ref. 10W/8990. jin. sp. X/H428.
25,000 ohms. Ref. 10W/I7403, Preset, X/H657.
100,000 ohms. I}in. sp. X/E928.
250,000 ohms. Linear. fin. 3 X/H896.
500,000 ohms. Log, 13in. sp. ...... X/H895.

Price 2/3 each, post 3d. extra.
W.W. POTENTIOMETERS

2 watt by Clarostat U.S.A. 10,000 ohms. Ref.
CMC-63532 Preset.

ASK FOR POST
XJH957. 2/6 cach  3d. EXTRA
3 Watt Type.

500 ohms. Ref. DBI307/12. 2in. sp., X/H66%.
1,000 ohms. Ref. |0W/B924. Preset. X/E936.
2,000 ohms. Ref. 10W/8843, %in. sp., X/H904.
5,000 ohms. Ref. 10W/7796. fin. sp., X/H423.
5,000 ohms. Ref. 10C/8925. iin. sp., X/H663,
10,000 ohms. Ref. 10C/8926, Preset, X/E568.

20,000 ohms. Ref. CLR4037/17S. lin. sp., X/H42l,
25,000 ohms, Ref. 10C/8927. Preset, X/H665.
25,000 ohms. Ref. 10C/538. 4in. sp., X/H422.
25000 ohms. Ref, |10W/8573. jin. sp X/HS?.ZA.
50,000 ohms. Ref. CLR4001/8S. Preset, X/E943.
Price 3/- each, post 3d. extra.

5 watt, 2 hole fixing type. 270 ohms. Ref.
CLR/6003/|2 W9259. lin. Spindle.

ASK FO POST
Rkoos 2/= each  3d.EXTRA
5 watt type.

400 ohms. Ref, I0W/8534. %in. sp., X/H571.
500 ohms. Ref. (0Hf6524, fin. sp., X/H666,
2,000 ohms. 2in, sp. ............ X/H425.
25,000 ohms. Ref IOW/8572 4in. sp., X/H667.

Price 3/- each, post 3d. extra.
10 wate Toroidal Type.
200 ohms. Ref. W1363, wound on porcelain.
ASK FOR POST
X/EI72. 3/- each  6d.EXTRA
FIXED RESISTORS, Wire Wound.
25 watt, 26 ohms. Vitreous finish, wire ends,
Ref. 10W/15688. Type AW3192, )
3/-each, post 3d. extra. Dozen lots 30/- post paid.
18 wart, 2,000 ohms. Vitreous finish Contact
ends.
2/- each, post 3d. extra. Dozen lots 19/6 post paid.
I5 watt 50 ohms. Vitreous finish. Tag ends.
2/- each, post 3d. extra. Dozen lots [9/6 post paid-
10 watt Vitreous finish Wire ends.
ohms : 6,800, 270, 25, 10.
2/6 each, post 3d. extra. Dozen lots 25/- post paid.
5 watts, Cemented (C), Enamelled (E), Resis-
tance, ohms : 1,200 (E), 220 (C).
2/- each, post 3d. extra. Dozen lots 21/- post paid.
4 watt |00 ohms. Vitreous finish Wire ends.
2/- each, post 3d. extra. Dozen lots 19/6 post paid.
3 watts Enamelled Wire Ends, Resistance, ohms :
2,200, 1,800, 1,500, 1,000, 150, 33
9d. each, post 3d. extra. Dozen lots 7/6 post paid.
1.5 watts, Enamelled Wire Ends. Resistance, ohms
1,500, {,200, 1,000, 200, !.7.
4d. each, post 14d, extra. Dozen lots 3/6 post paid.
Resistance type 849, 10W/767. Heavy Duty type
W.W. or bakelite mtg. Panel 5%}in. x 24in. x

Resistances,

3/16in. 0.3 ohms, tapped every 0.05 ohms.
ASK FOR POST
X7H686. 3/= cach  ed. EXTRA

Dozen lots 30/- post paid.

RESISTANCE TYPE 243
10W/9305 W.W. on mica panel 43 x |8-mm. with

fixing holders. 1.3 ohms.
ASK FOR POST
X/He87., 3/= each  6d. EXTRA

Dozen Lots 30/- post paid.
RESISTANCE ELEMENT TYPE 4773

10W/16125.

Heavy Duty. | ohm. element NO former or mtg.
ASK FOR POST
X/Hegs. 3/= cach  6d. EXTRA

Dozen lots 30/- post paid.

" RESISTANCE TYPE 150 10W/8524
W.W. bobbin type on former 10.5 cm. long,
18 mm. dia. with fxg. holders. 40,000 ohms.
tapped every 5,000 ohms.

ASK FOR
X/H689. 3/6 each

Dozen lots 32/6 post paid.

POST
6d. EXTRA

Order direct from:—

Phone: South 2706;9

CLYDESDALE

Branches in Scotland, E ngland and Northern Ireland.

SUPPLY

2, BRIDGE STREET,
co LTD.

GLASGOW . C5
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CAR RADIO SpECIAL_PartIy assembled

Small size casc 12><4x
6in. Will fit most cars.
For either 6 or 12 volts,
depending on vibrator.
Chassis supplied with
5 octal valve holders.
medium wave acrial
and oscillator coils, out-
put transformer, volume
control, sundry resist-
ances and condensers,
dial and knobs. Case
finished in brown crackle. Dial calibrated 150-550 metres. 5
valves to suit. One each, either GT or metal: 6SA7, 6R7,
6V6, 6K7, OZ4.

LASKY’S PRICE £5/5/-. Carriage 5/- extra.

Or less valves, 69/6. Carriage 5/~ extra.
Other chassis in various conditions of completion are available
for personal callers only.
CIRCUIT for 5 valve car radio, using above chassis.

PRICE 1/6.

CONDENSERS. Electrolytics.

R.1132.A RECEIVERS

Frequency coverage 100-124 Mc/s.

1 VR57,

drive, 0-5 mA. tuning meter.

with plated handles. Size:

tion chart.

Supplied in maker’s original wood transit case.
11 valves :
1 VR65, 1 VR66, 4 VR53, 2 VR54, 1 6]5, 1 VS70,
Large tuning scale with slow motion
i A R.F. and L.F.
gain controls, jack sockets for line and ’phone.
Totally enclosed in metal case, grey enamelled
K ] :  18x10x1lin.
Supplied with all valves, also circuit and calibra-

GRADE 1.
Soiled, 49/6.

Brand New, 79/6.
GRADE 3.
Carriage 10/— per unit extra.

GRADE 2.
Secondhand, 39/6.

X

§ For A.C. mains 200/250
. volts,
' valve rectifier and 6H6
| and EM34 (magic eye)

RESISTANCE AND
CAPACITY BRIDGE

Complete with

MAGNETICRECORDING
TAPE Plastic.

By well-known manufacturer.

Standard 1,

PRICE 17/6

200ft. reels.

valves.
Ranges : Ohms Factor
of 0.1 to 10. Farads.

Factor of 0.1 to 10,|side fixing.

CAR RADIO AERIALS.
Chrome 2 section telescopic.
Extends to 75 inches.

2 bolt
Complete with

- Tubolar In metal case, black crackle finish, 12x 6 x 83§48 inches of co-axial cable.
SR 38 |1md 200w, L., |inches.” Without handles. This unit is ideal for| Suitable fé’rfr‘i’u‘ésé 15/-.
24 mfd. 450 v.w. - 3/11 | 2 mid. 150 v.w. /- | breaking down and rebuilding as another type of | 57 " 2 oYzt
g2 gggv ¥ . gl“% 2 mfd. 350 v.w. /6 |instrument, £ &
67 8 4 mfd. 350 v.w, /3 q 1-1b. REELS OF RESIN
64 mfd. 450 v.w,. . 311 LASKY’S PRICE -
8+8 mid. 480 v.w.. s 1| 3 AR TGRS 8 Carriage 3/6 extra. 45/" CORED SOLDER.
816 mid, 450 v - EHIHE Y e e LASKY’S PRICE 8/6.
A R A 0 21/ 1| gmed. 460 v.w. .. 9
16476 mid 500 oo, ° ig ﬂg.ggg L E HUGE PURCHASE OF GARRARD RECORD ! PLAYERS
‘l)gigg gg.;gg v.w. %‘ D | 16 mid. 450 v.w. it %’l(')ll\{lrl;lllﬁﬁ‘;ss W?;EEL lg‘:b} For 6 and 12 v. operation, complete
2 L2TBv.w.. . . R 5 3 B A o
9332 mid 500 v.w. C a1 |0 mi S v, 0 3% | STANDARD REELS with magnetic pick-up and = volume
32+32mm 350 v.w. 3/11 | 32 mtd. 450 v.w, .. /9 By B. & H. control. In metal cabinet size: 17in. X
04100 mfd. 350 v.w T16_ | 56 med. 350 vime /8 & 15 mi 716 A h o A
‘5380"?:,‘}.,3;" e 4; % 5O R i = ;ux:: ------------- 1206 14in. x 11in. Very limited quantity.
v.w, . A 8+8 mfd. 350 v.w. I NS, coiviviennon LASKY’S PRICE
MANY OTHER TYPES | g+ mtd. 430 vow: 11 | 60 mins,  L1IIIITIIIID 25)- ; y £5.19.6
IN STOCK 12412 mid. 350 v, -. 216 AR -
SPECIAL T.V. CONDENSERS
324100 mfd. 450 v.w., 7/6 .04 mfd. 12.5 Kv....... 76 | R.1155 RECEIVERS
Bias High Voltage AERIAL TESTED
10 mfd. 25 v.w. IP .1 n;f;}d 1(2) ;(;( ...... 132 BRAND NEw BEFORE DESPATCH
12 mfd. 50 v.w. 1/3 | .25 .25Kv. ... Th 1l-kn -Air Mini-
25 mfd. 25 v.w. 16 | 1+.1mfd. 35 Kv. .. S | g CReceivers  méed  no  further
25 mfd. 50 v.w. 1/6 | T.C.C. VISCONOL HIGH | introduction. Supfphed complete
50 mfd. 12 v.w. 13 | VOLTAGECONDENSERS | with 10 valves, and full circuit data,
Jomid 2vw. ... 1| (Cathodray) LASKY'S £11.19. 6
S } 901 mfd. 125 Kv. 136 PRICE . .
I W, ... “001 o SED .
100 mfd. 25 v.w, ... - 21| ‘001 mfd, 25KV, ..l1 18} T ELS £7 .19.6
100 mfd. o o 8882 :gg L;g g\{‘v {gf: A Few Only. Model R1155.N
Tubular Waxed Plastic case, single bolt ?gv?xz‘/% thlt;nsclzlpglu;g el off s Fully Assembled Power Pack
500 v.w., .01, .02, .05, .00L, | G50 " QOther h.v. types. ° and Output Stage, for R1155
002, .005, etc.  From 6d.| 4" oy 5y T 1si- | Carriage 12/6 per unit extra, including | Receiver. For use on 200-250
each, §/- doz. .1 mfd. 9d. ‘04 mfd. 12.5 kV. . ... 6 10/- returnable on packmg case, volts A.C.
each. ave a large range of | 10s: 0d. rebate will be given on power LASKY’S PRICE 7 9 /6
Miniature Mica We have a large range o packs for the R.1155 when purchased Carriage 5/- extra.
100, 200, 300, 500 PF.,  ceramic tube condensers now | it “the receiver.
sd. cach, 4/- de doz cavaliable. RONS | GRAM MOTORS T AID -
12 VOLT D.C. MOTOR SOLON SOLDERING 1
GENERATORS I 220-250 volts ShadedHole HEAR];NScll kno?vn Manu-
Output 300 volts at 150 mj/A. | Latest model instrument iron 19/8 ] fay‘;“u-er In metal
g;‘ i 75 500 r p m. Sizé: 2}in. | Standard model ............ 19/~ case, size: 2}in. X 43in.
6in X b 1
LASKY’S' I’RlCE 7/ 6 x lin.  Complete

PRESS gUTTON COIL

LF. TRANSFORMERS
465 Kcfs Iron dust cores in cans,
midget type. Size 1}in. x lin. x 2}in.
By Plessey. Price 8/6 per pair.
WEARITE TYPE 550. 445-520
Kc/s. 8/6 per pai
WEARITE TYPE 500. 450-470
Kc/s. 8/6 per pair.

5 Preset stations—3 M.W. and
2 LW For use in superhet
circuit, with 445-520 Kc/s. LF.
Size : 3%in. x5%in. 2}in. deep.
By famous manufacturer, com-
plete with circuit and knobs.
LASKY’S PRICE 21/-.

Postage 2/6.

o

Rim drive, synchro-
nous For 200-250v.
p.s. Many uses.

Laikys 96

BAFFLE RADIO CABINETS

complete
knobs, drilled chassis,
Finish in satin
natural colour

Pleasing design,

drive ‘and back.
mahogany veneer,

polish. Outside dimensions :
wide, 11§in. high, 5in. deep.

Circuit and component list for
valve T.R.F. set available.

LASKY’S PRICE

36’6

Carriage 2/- extra.

METAL
RECTIFIERS
6 and 12 volt F.W.
dial, dmm Bridge.
l7§in' ----------

with batteries and 3
sub-miniature valves,
earpiece and cord.
‘_. (o] two controls :
% volume and on/off.
oy Fitted with internal
\ﬁ crystal microphone.
Suitable for reconstruction into midget
radio recelver.
MADE TO SELL FOR 22 GNS.
LASKY’S PRICE 99/6
Postage 3/6 extra.
Ready for use. Perfect working order. Slightly
soiled, but new and unused. A few hearing aids
a,va,ilable. less earpiece, corl and batteries.
PRICE 50/~. Carriage 2/6 extra.

TANNOY PRESSURE UNITS

10 watts. 7.5 ohms impedance. Last few
only.
Carriage 4/6 extra.

PRICE

59/6

No. 1. Miniature
}in. spin

No. 2. deget
. spindle.

. 3. Midget.
spindle.

No. 4. Standard type.

A LASKY’S RADIO ADVERTISEMENT SEE OVER.

x 13in.

With trimmers.

Less trimmers. Size :

TWO-GANG TUNING CONDENSERS .0005MFD.
With trimmers. Size :

2%in. X 1§in. X 1}in.>
LASKY’S PRICE 6/6-
Size : 2%in. X 123in. X 13in.-
LASKY’S PRICE 7/6-
2in. x 1}in. x 14in., }in-
LASKY'’S PRICE 6/6-
Size: 2iin, x2£n x 14in., }in. spin
Size : 33 x2%
LASKY’S PRICE 6/6.

e
| ASKY’S PRICE 6/6-
THREE GANG. .0005mfd. Less trimmers
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LINE TRANSFORMERS FOR
“ ETRONIC *’ |
T.V. RECEIVERS
No. 1. For models 1536 and |
1637. Complete with EYS51
rectifier, 39/6.
No. 2. 7Kv. type, 35/-.

POT/METERS. All values. Wire
Wound from 3/6. Depending
on wattage and length of spindle.
Carbon. Less switch 2/1t each
With s.p. switch .... 4/3 each
With d.p. switch .... 5/6' each

VCR97 C.R. TUBES,

unused. 35/-. Cxim'a_ge 5/~
Screen Enlarger for VCR97.
Filter or c_lear, 17/6. Poitage 2!6.
C.R.T. Neck Protectors, 2/6.
10 K.v. METROSIL EH.T.

REGULATORS. By Metro-
vick. Pencil type, 5/- each.

 S.T.C. SENTERCELL
RECTIFIERS

| K3/40, 3.2 kV.6/-

new [

RM.1.. 310 k3145 36kV.8/2
RM.2.. 4/3 | K3/50,4.0kV.8/8 |
K3/100, 8.0 kV.

RMJ3.. 5/- 14/8
- ! K3/160, 12.8 kV.

RM.4. . 18/~ 216

6- AND 12-VOLT
VIBRATORS

4-Pin type. Soiled. S/H. 4/6
€W L 9/6
WIW 12/6

State voltage required.

8-PIN JONES SOCKETS. For |
1155 Receiver, etc., 1/9 each.

WESTINGHOUSE
RECTIFIERS
250'v. R.M.S.

14A976. 80 mja. ...... 8/6
14A86. 200 mfa. .. 20/4
14A100. 270 v. R.

200mfa. ............ 21/6

TRIPLEX DARK SCREEN
FILTERS

14X 12F X fin.  ..oonn.. 716
150 x 13} x fin. . ..... .. 9/6
Postage and packing 5/- per

piece extra. (This charge is
necessary owing to extra packing
required.)

DARK SCREEN PERSPEX
o FILTERS

18in. x 14din. .......... 25/-
14}in. x 12fin. ........ 19/6
13§in. X 1lin .......... 14/11

PERSPEX. 13}in. x 10}in. x
in. Neutral shade slightly

SPECIAL C.R.T.
OFFER

Brand new and unused
12in. ion trap cathode
ray tubes. 6.3 volt
heater, 7-9 Kv. E.H.T.
35 mm. neck. Black and
white picture. By famous
manufacturer.

rerrecT$12/19/6

Carriage and insurance
15/- per tube extra.

MANUFACTURERS’
SURPLUS T.V. COM-
PONENTS

Wide Angle Scanning
Coils, i
and frame . .... pair 19/6
Scanning Coils. 35
thm. Low imp. line
and frame
Frame output trans-
former. Standard. ..
Focus Coil. 35 mm.
electro magnetic . ...
Line or Frame B.O.
transformer. Auto ..
Wide Angle Frame
B.O. trans.
P.M. Focus Magnets.
With vernier. 35 mm.
Tetrode
Triode ............
Wide Angle P.M.
Focus Unit. For all 38
mm. tubes. With
vernier and picture
§hift, Ferroxdure . ...
PLESSEY
Scan soils per pair 25/-
Width Control 6/6
P.M. Focus

12/6
10/6
12/6

10/6

15/
17/6

25/-

magnet 12/6

Co-Axial Cable. 70-80
ohms impedance.

Single core, 8/- doz. yards.
Twin core, 12/- doz. yards.
Twin feeder, 6/- doz. yards.
Co-Axial Connectors.
For standard }in. cable,
1/6.

WX6. WESTINGHOUSE
MINIATURE

I
RECTIFIERS,
Wire ends. 1/6 each.

C.R.T. MASKS
Brand New
LATEST ASPECT
RATIO

9in. .............. /-
10in. .............. 7/6
12in. .......... - 15/—
12in. Flat Face .. .. .. 15/-
12in. Old ratio , ... .. 9/6
14in. Rectangular.... 12/6
15in. Cream rubber.. 17/6
15in With fitted
safety glass ........ 2/6
16in. Plastic, white .. 12/6
16in. Double D . ... 31/6
17in. Rectangular 21/~
PLASTIC
ESCUTCHEON

SAFETY MASKS
Incorporating dark screen
filter.
12in. Round Face .. 12/6
12in. Double D
Round Face ........ 15/—
16in. for metal tubes 25/-

4/6 .

|

DE LUXE
T.V. CABINETS

Mark 11

Our new 12 inch medel.

This cabinet is now supplied com-
glete with mask, glass, castors, shelf,

earers, c.r.t. neck end protector,
back, speaker fret and baffle board.
Finished in beautiful figured medium,
light or dark walnut veneer, with high
polish. Suitable for most home con-
structor T.V. receivers, including the

‘ Viewmaster,” ‘‘ Practical Tele-
.vision,” ¢*Tele King,” * Magni-
view,”  ‘“ Wireless World,” etc.

Can be supplied with cut-out for
16in. c.r. tube at no extra cost.

An allowance of 4s. 6d. will be made
if the mask is not required.

Mask and glass extra when cabinet is
ordered with cut out for 14, 16, or
17in. CR.T.s.
Inside Dimensions :
width 17§in.; height 28in.
height 32in. and width 18}in.
WHY NOT CONVERT YOUR
TABLE RECEIVER TO A CON-
SOLE MODEL.

Adaptor frames for fitting 9in. or
10in. c.r. tubes can be supplied if
required.

Depth 164in. ;
Overall

LASKY’S PRICE
Carriage 12/6 extra.

£8.10.0

THE VIEW MASTER

Construction envelope 7/6.
Wide Angle Conversion 3/6.

All components in stock. Write for price list. | 6-18 kv

R.F. EH.T.
OSC. COILS
For use with 6V6
Heater winding for

POST FREE | gys) Circuit and
POST FREE | [ data supplicd.
PRICE 19/6

PRICE 25/

COLLARO 3-SPEED AUTOMATIC RECORD CHANGERS

MODEL 3RC/521.

Brand new and unused in
maker’s original carton.

Pleasing cream or fawn finish.
Complete with hi-fidelity
studio crystal turnover head.
Type GP. 29.

LASKY’S PRICE
Carriage Free.

£9 .19 .6 |

THE *“UNIVERSAL” LARGE

SCREEN AC/DC TELEVISOR

By A. S. Torrance, AM.I.P.RE, AM.T.S.
A 28-page booklet giving full instructions for building a large
17-inch screen televisor.

A.C. and D.C. mains
P.M. focussing.
Mullard valves and c.r. tube.

*
*
*
Y 5-channel superhet.

% Table model.
% Convertible into radiogram console,
% Incorporates all latest developments.

3d. POST FREE.

b3 4
marked. 4/11 per piece. SOILED. NEW ASPECT TYPE AT/9 | INTERCOM UNITS POSTAGE STAMP
= - = RATIO MASKS T.V. MAINS 4-station operation. For use on TRIMMERS
BRANDENBURG R.F. EH.T. | 9in. .............. 5/~ AUTO- A.C./D.C. mains 200-250 volts. | paxolin, Up to 100pF
UNITS 12in. ... 716 TRANS- Supplied complete, with 3 new | 64 each. 5/- per dox.
Complete with valves. | 12in.  with  fitted FORMER valves, ready for immediate | Ceramic. Up to 100pf.
69KV, ............ £5 19 6 | armour plate glass, 200, 220, 250 | installation. Fitted in attractive | 94, each. 7/6 per doz.
13-16 Kv .......... £819 6 |cream ............ 11/6 | and 375 volt | plastic cabinet. i ’
= — | 12in. do. Black ... ... 8/6 :ﬁpm% 5250 &u;:;%{% Iftmln‘:ff'r as ?fb/y alarm, |
TEST PRODS . 50 5 v. |+ £5/19/6. .
Fully fused, with retractable ARM%E!:S[;LATE 3 a; 63 v Carr. 5/- extra. i Duodecal (B12A) bases.
points, 4/11 per pair (1 red, 1| 16in. Acrual size 174 7 a.; and 6.3 v. | Extension Units. Price 21/- each | VCR139 c.r.t. bases.
Py, e 15.! . 7 |. 3 a. secondaries. | qomplete. Carriage 2/- each extra. | 1/- each. 10/6 dozen.
15in.  Actual size Eiccigey B LASKY'S LINE
TOGGLE SWITCHES. 16fin. X 13in. x }in. 6/11 ION TRAPS TRANSFORMER ELAC DUOMAG
BULG b 12in. Actual size 13in. All types. Price | RF.EHT for line flyback. 6-8Kv, FOCALISERS. For
SPS.T. ..... 1/6 | x 10kin. x }in. .. 4/- | 3/-. State tube | with EY51 heater winding. Suit- [ wide angle c.r. tubes,
DPS.T. ...... 2/6 | 9in. Actual size 9in. > type number | able for home construction T/V |{Low, medium and
D.P. Change over ...... 3/6 {Bm X $n. ... 3/- | when ordering.  19/6 each. high flux, 37/6 each.

—
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THETELE-KING

A practical 5-channel

SUPERHET TELEVISION RECEIVER

Using the new 16 and 17 inch cathode ray
tubes and wide angle components for

the home constructor.

Complete instructions, wiring diagrams and 32-page

descriptive bookiet,
6 /= POST FRE

ALL COMPONENTS IN STOCK
WRITE FOR LIST

CHASSIS
Power pack

ALLEN WIDE
ANGLE COM- |
PONENTS
D.C. 300 latest
type Ferroxcube
Coils  .... 39/6
GL. 16 Coil 7/6

Scan chassis.

Sound-vision and

PRICE 11/~ each.
other metal
work available

| RESISTANCES. 72 Resist-
Iances, all exactly as specified,

18/-
CABINET
As illustrated here.

1 £8/10/-.
Carriage 12/6 extra.

from stock. WIDE ANGLE CATHODE
gL 18CC3l1 7/6 | CONDENSERS | RAY TUB
F%CUS oil  31/- ! All condensers | 14in. MW36-22 . :19 9 3
g ags specified.|14in. Cl4B .. .. .. £20 10 1
pans. Bo, 21/~ | Manufacturers’ | 16in. MW41-1 ... £22 4 10
el O surplus. £3/16/-. | 16in. T901 ...... £22 410
T iy 15/- | COILS 13 all ex- | 17in. MW43-64 .. £23 12 8
ENg actly as specified. | 17in. C17BM £2413 0

transformer  40/- | price 44/6.

Carriage and insurance

OUTPUT TRANSFORMERS

40 mA Multi ratio ........ 4/11
80 mA Multi ratio ........ 14/11
80 mA Pentode .......... 2/6
60 mA Plessey, 6,000 ohms 5/11
Standard Pentode 4/11
Pentode. . .......... ... 3lé
Midget Pentode 3/6
Miniature Pentode, 354, 154 3/6
PX4 Intervalve .......... 8/6
5:1 Intervalve . ...... 5/ 11

MUIRHEAD SLOW MOTION
DRIVES 8/6

JACK PLUGS AND SOCKETS
Standard size 3/11 per pair.

| PM LOUDSPEAKERS
Allwith 3 ohm speech coil

2§in. 15/~ 4in. 9/ 6lin. 15/-

din. 14/ in. 14/6 8. 15/-

...... 17/6
NEW AVAILABLE 12-inch
Goodmans heavy duty speaker.
Capacity 15 watts, 15 ohms
speech coil impedance
LASKY’S PRICE £5/l9/6.
Car, 3/6 ex. All loudsprs. offered
arefirstgradeand of highest qual-
ity construction. Many other
| typesinstock. Send us yourreqts.
Special offer. 12in. Truvox, 3
ohms. LASKY’S PRICE 49/6.

Alexandra Palace,
Sutton  Coldfield,
Holme Moss,
Wenvoe,
Pontop Pike,
Belfast,

Kirk o’Shotts.

SPEAKER FRET
Expanded Metal. Silver Finish.

12in. X 12in. ... ...... .. 3/11
12in. X 18in. .. .......... /11
Plastic, White, 12in. X 5in. 2/~
Wire, Bronze, 11in. x 8in. 2/-

NOTICE TO ALL PURCHASERS OF
THE ENGLISH ELECTRIO 16 inch
C.R.T. TYPE T.901
The first and only reconditioning
service. By English Electric. A
reconditioned 16in. metal tube costs
£12 and carries maker's full guar-
antee, Write for further details.

MAINS TRANSFORMERS

All 200-250 v. 50 c.p.s. primary,
Finest quality, fully ranteed.
M.B.A./3 350-0-350 v. 80 mA.,
6.3 v. 4 a,, 5 v. 2 a Both fila-
ments tapped at 4 volts. An
ideal replacement trans.

Price 18/-.

MBA/6. 325-0-325 v. 100 mA.
63v.3a,5v. 2a With mains
tapping board. Price 22/e. A

MBA/7. 250-0-250 v. 80 mA,,
6.3 v.3a,5v.2a Both fila-
ments tapped at 4 volts.

Price 18/-.
MBA/8. 235-0-235 v. 60 mA.,
and 6.3 v. 3 a. Price 12/6.
AT/3. Auto transformer. 0-10-
120, 200-230-240 volts 100 watt.
Price 17/6.

No. 1. All brand new compon-
ents by Igranic. Compnsesl
EHT. ﬂyback line transformer,
7-10Kv. with ferroxcube core
and rectifier heater winding:
scanning coils; frame output
transformer; Elac focus unit with
vernier adjuster, U37 E.H.T.
rectifier and brand new 12-inch
cathode ray tube with ion trap,
mask and glass. LASKY'S
PRICE FOR THE COM-
PLETE PARCEL, £15/19/6.
Carriage and insurance, 15/-
extra.

No. 2. The Constructors’ |
Parcel as above, but less the|
cathode ray tube and ion trap.
LASKY'S PRICE 79/6. Carr.
3/6 extra.

No. 3. Condenser Parcel. 1
of each:—.04mfd. 12.5Kv.; 32
+32mfd. 350 v.w. ; 32 + 100mfd.
450 v.w. AND 24 1,000pf. cera-
mic tubes; 6 .Imfd. 500 v.w.;
.0lmfd. 500. v.w. ALSO 12
assorted ‘‘pf” condensers of
your own choice. PRICE 45/-.
POST FREE.

LASKY’S T.V. CONSTRUCTORS’ PARCELS

No. 4. Complete set of metal-
work, as illustrated here. Un-
assembled. Comprising main
chassis, tube supports and valve-

holders. (Less sound-vision
chassis.) PRICE 25/~. Carriage
3/6 extra.

No. 5. RESISTANCES.
Watt, 85 resistances your choice.
PRICE 18/-. POST FR

No. 6. One of each of the
following :—1Ion trap IT6 ; Duo-
decal tube holder; low imped-
ance line and frame scanning
coils. PRICE 15/-. Postage 1/6
extra.

J/RA/3 AMPLIFIER

6 VALVES 12-15WATTS OUTPUT
Originally made for talkie film projec-
Chassis stze :
143 x 10 x 4in For use on 100-250
volts A.C. mains. Grey crackle finish.
Fitted with volume and tone controls.
Resistance capacity coupled circuit.

tors, In carrying case.

Output 2 KT66 in push-pull.

High quality com-
ponents used throughout,
~ In black rexine covered wood
case, size 15§ x 13} x 94in.
giving

lenty of room for speaker, etc.
ircuit diagram available.

Complete with 6 valves, fully assembled

and wired,

"rice£9.19.6comprere

Carriage 15/- e xtra.

FILAMENT TRANSFORMERS
6.3 v. 1.5 a., 5/9. 6.3 v. 3 a., 9/6.
6.3 v. tapped at 4 v. 2 amps., 7/9.
Special Transformer. 2 amps.
with the following tappings :

3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20,
24 and 30 volts. Price 17/6.

R.F. OSC. COIL KITS
Consisting of R.F. oscillator
E.H.T. coil with EY51 heater
winding, EY51 rectifier, 6V6
valve and base. All necessary
condensers and resistances.
Including full circuit and data,

6-9Kv. LASKY’S PRICE 47/6d.
9-15Kv. LASKY’S PRICE 53/6d.
-

COIL PACKS

Medium and 2 short) Long, mediumandshortiwith valves,
wave bands, 29/6.

wave bands. Price 16/-,

‘RF25 UNITS. New
19/11.
Carriage 2/6.

LASKY'S RADIO

Lasky’s (Harrow Road) Ltd..

370 HARROW ROAD. PADDINGTON. LONDON,

(Opposite Paddington Hospital)

MAIL ORDER AND DESPATCH DEPARTMENTS, 485/487

Telephones : CUNningham 1979

£5—2/- extra

and 7214. ALL DEPTS.

£10—3/6 extra.

w.9

HARROW ROAD, PADDINGTON, LONDON, W.10
Hours : Mon. to Sat. 9.30 a.m. to 6 p.m. Thurs. half day 1 p.m.

TERMS: Pro forma, Cash 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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OUR MOTTO IS —

“GOODS OF QUALITY
SERVED WITH CIVILITY”

[BAVBIRON S

42 :TOTTENHAM COURT ROAD,

LONDON: W.1.

Telephones : LANGHAM 11512

(Radia)

LIMITED

TELEVISION

TERMS OF BUSINESS : Cash with
order (or 0.0.D. Post items only):
a]l orders for rmall items totalling
over £3 post {ree unless otherwise
stated.

THE FAMOUS RANGE OF

LOUDSPEAKERS (2-3 ohms imped.)

P S ELAC, 2Hn. dia. .. 15/~ ELAC, 6}in. dia. .. 16/8
BULCI ELAC, 3§ln. dia... 15/- ELAC, 8in.dia. .. 17/6
RADIO/RADIOGRAM CHASSIS PLESSEY, 10in. dia. 18/9 A
Allchassis 11}n. X 7in. X SHn. high. Latesttype valves All the above plus 1{6 pky., carr., ins.
6BEG, 6BA6, 6AT6, 6BW6, 6Xd4. Flywheel tuning. e
Neganve teedback over entire audio section. Engraved { GOODMANS 8in., H.F. 15 chma § w pcn-L A.C.
knobs, 3 tone positions for radlo and gram. Axiom 101 .. .. £612 O
Model B3.-—Long, Medium Short GOODMANS 8ln.,
g glVal;es. Pou;]l'g)tut 3} watt £1212 0 Axiom 102 .... :]? lg §
odel B3.—Plus Push age AC 10in., 2~ hms
Model B3.—Double F: eoum:xff;/mn 2515 0|
e .—Double Fealure wi Pul . ER,
& R.F.Stage. 7 Valves. o TRUVOX 12in., 2-3 ohms. SPECIAL OFF 47/6.
Output 6 watt £1818 0
Model B6.—8ix Wavebands. Med.,Long, THE LATEST R.ANGE OF W.B. HF SPEAKERS
4 8hort. (3 Band spread), n Incorporating the NEW Composite Cone
5 valves. Output 3} w. £15156 0 . - 8
Model B6.—Plus Push Pull Stage 000 MO gy - KB 10 ML okens B8
8 Valves. Output 6 watt £1818 0 3 70
S v R (T W.B. 10in. H.F,, 12,000 lines, 3 obms  ...... £313 8
6. alve,
Output 6 watt £93 2 0 (Also available 15 ohms imped.)
FULLY GUARANTEED. TAX PAID.
i WHARFEDALE BRONZE 10in. Flax
For A.0. Mains 1001120 and 200/250 volis. Density, 10,000 lines 6 w, 15 ochms ....... . £412 8
The Double Feature chassis are supplied with.separate | wWHARFEDALE GOLDEN 10in. Flux
Power Packs. Density 13,000 lines, 8 w. 156 ohms £713 3
- WHARFEDALE GOLDEI\ICSB lﬂln Flux
BATTERY CHARGER KIT Density 13,000 lines, 5 w. 15 ohms . ....... £8 8 7
Incorporates metal rectifier., Trarsformer is sultable  WHARFEDALE SUPER 8/CS/AL 8in. Cloth
for A.C, mains 200/250 volts, Charges either 12, 6 or 2 volt Suxpensmn Flux Density 13,000lines, 40 w.
accumulator at 1 amp, Complete with circult diagram, | 10 OIS . ....o.eoresrzossonssssreoess £613 3
Price 22/8, plus 1/6 post and packing. WHARFEDALE SUPER 5/CB/AL bin. Cloth
Flux Density 18,000 lines, £613 8
JOORMB ....c.ovvvenneocasaccansontavne
CHARGER TRANSFORMERS WHARFEDALE W12/CS 12in. Cloth Suspen-
Primaries tapped 200/250 v. sion. Flux density 13,000 llnes, 10 w.
Type MT5B. To charge 12, 6, and 2v. at 24 amps, 18/~ Ty B e anh o M S s REARSG e £9 16
Type MT5. Tochargs 12, 6 and 27, o d ampe. 22/~ | WHARFEDALE Wid 12in. Flux Density
s 1/6 post and packing. 13,000 lines, 15 w, 150hms  ....... sage; £9 6
GOODMANS 12in. Axiom 150 twin cone »
METAL RECTIFIERS (FULL WAVE) 15 ohms 18 w, peak A, ...........0ann 10 5
12 v, 1 amp. (Bridge Type), 7/6 ; 12 v. 2 amp, GOODMANS 1‘2ln Audiorn 60 H.F. 156 ohms
11/3; 12 v, 3 amp., 12/-; 12 v. 4 amp., 15/=, 15 w. Peak A.0. £8 12

Suilable for use with lhe above transformers,

All the above. plua 2/6 pla; can‘ oy nu.

MAINS NOISE SUPPRESSOR KIT
Conslsting of 2 specially designed chokes and 3 condensers
Extremely effective, cuts out all mains noise. Can be
aggembled in existing receiver or separately as desired.
lete with circuit di 4/11, plus 1/-P.C

| mA METER
D.C.,2in.sq., panel mounting, 18/6, plus 1/- post and
packing.

FILAMENT TRANSFORMERS
6.3 v. 1} amp., 5/11; 6.3 v, 8 amp,, 8/11 8.8 v. (with
4v.and 2 v, t..sppmgs). 1% amp., /6. fplus 1/- p.p.

CONDENSERS

Silver Mica; Moulded Mica; Wax Tubular; Paper
Black Types.
Huge Stocks carried—plaase stale your requirements.

ELECTROLYTIC CONDENSERS—NEW!

8mid., 150 v. .... 1/6 25 mid.. 50 v. 1/6
8 m(d., 450 v, .... 2/- l 20-20 mld., 275 v. 2/3
450v. .. 3/6 5 mfd., 28 v. 1/
3/11 50 mfd., 50 v.
) . 316 8-16 mfd., 850 v.
32 mfd., 500 v. g 4 mifd,, 450 v, - 1
aO mfd., 1 12v. .... 18 32-32 mfd., 350 v... 3/11

RESISTORS (CARBON)
1 and § watt, 3d. each, 1 watt, 5d. each.
Allpreferred valueafrom 10 ohns to 10 megs.

LARGE STOCKS OF B.V.A. VALVES
apd Ex-Govt. 8pecial purpose valves.
Your enguiries invited.

METAL RECTIFIERS

125 v, 60 mA.

125 v, 100 mA.
125 v. 125 mA.
R M. 4 250 v. 250 mA.

E.H.T. PENCIL RECTIFIERS—

K3/50, 4 kV.
K3/100. 8.5 Kv.

METAL RECTIFIERS—BRAND NEW |
300 v. 75 mA., may be used in series or voltage doubling
to give any required voltage, 7/11, plus 6d. ponl/pkg.

) VIBRATORS
WEARITE, Type QFA/12,12 v. 7-pin Bync. (8elf Rectify-
ing). BRAND NEW, in orig. cartons, 15/=.

MALLORY, Type G45, 12 v. 5-pin (Non Sync ), ?/6.
Pkg., carr. on either of above 1f-.

wemmt
R2zER

cesimesracesece~

MAINS TRANSFORMERS

Type LP1.  250-0-250, 60 mA. 6.3 v. 3 amp., 5 Vv,
2 amp. Fu]ly shrouded. .........o.on 19
,» LP4, 275-0-276 v. at 80 mA., 0/4/6 3 v at
4amps., 0/4/6v. a.t?amps. 22/6
.. LP8. 350-0-350, 80 mA. .3v ﬁamp 5v
3 amp. Halfshrouded . . 28i~
. LP8. Fullyshrouded zuabove o 29/6
., LP7. 350-0-350 120 mA.6.3 v. 5 a.mp.. 5v.
3 amp. Fullyshrouded . 376
. LPS. 425-0-425 150 mA. 3 v. 4 amp CIT
8 v.3 amp.

amp.,B v.3 amp. F/8.....
3500350 150 mA. 63v.5amp 5v.
3 smp. Fully shrouded.........
350-0-350 150 mA. 6 v. 8 amp., 4 v.
3 amp,, 30 v. 0.5 amp., incorporates
voltage adjustment
200/210 v,, 220/230 v., o
Semi-shrouded drop through type .... 21/-
250-0-250 80 mA., 6.3 v, 4 amp., § v.

2 amp. Universal upright mounting.. 23/6
350-0-350 80 mA., 6.3 v. 4 amp., § v.
2 amp. Universa] upright mounting.. 23/6
General Purpose 8tep-down Trans-
former. Tapped 8 v., 4 v, 0V, 6V,
8v.,8v,10v.,13v,15v.,18v., 20
4 30 otal ontput 3

Vo,
2 amps. .

AUTO TRANSFORMERS
Tapped 10 v., 120 v., 200 v.,
All the above are plus 1/6 post & pkg.

MICROPHONE TRANSFORMERS
Ratio 100:1, Mu metal. Has innumerable uscs, 1/11
plus 6d. post/packing.

MICROPH O NES
ACOS Mic. 2‘3(Crysta.l)... ..... ... £4 4 0
Mic. 16 (Crystal) ....... . £1212 0
LUSTRAPHONE
M.C. with T/F.C51  ,,....... £515 6
Heavy Table Basge for above . £1 1 0
RESLO (M/C Low Imped.)
Ribbon High Fidellty ....... 87 5 0
Mumetal Transformer ....... £115 0

THE NEW ACOS 33-|
Crystal Mike,, Ontput level—55 db. Ref. 1 v./dynefem?,
50/~ plus 6d. post/pkg.

ACOS 35-1 o
Crystal Mike,, Qutput level—55 db. Ref. 1 v./dyne/cm.,
25/~ plus 6d. post/{pkg.

REGENT HAND MICROPHONE

screened lead and Jack-plug
{Normal list price £2/2/-). Plus 1/6 post [packing.

e ® o ©

230 v., 250 v. 100 w., 28/ |

A high impedance crystal microphone cémplete with |

22/6 ! teed 12 months.

BUILD YOUR OWN
HIGH FIDELITY
TAPE RECORDER
THE SENSATIONAL
'SOUND MASTER’
BY THE CREATORS OF THE FAMOUS
« VIEW MASTER”

Precision machined pa.ne and standard radlo componenta.
Easily wired and
KITS can bs purchased upumtely as lollous —

Tape Desk Kit .... £1313 0
3 Collaro Motors £515 0
Bulgin Component Ki £310 0
Lab. Resistor Kit . £ 8 6
.Condenser Kit £4 3 0
_8witches .. £116 6
Wearite Components £7 0 0
‘Whiteley Components £1113 2
Cabimet .......ccciieiieniiiniiiriiaiions £419 6
EASY STEP BY STEP INSTRUOTION ENVELOPE,
616 Working model may be heard at our shop.

TRUVOX TAPE DECK MARK Il

I ting high i tal twin-track heads.
Two-speed capstan, for tape apceds of 73 and 3% inches per
second. Three heavy-duty motors allowing for fastforward
and rewind facilitiesa without tape handling. All contsols
operated by electrically and mecbanically interlocked push
buttons. Prica £23/2/- carriage free.

LANE TAPE DECK MARK IV'\’

Made to high standards and incorporating features snsuring
low level of “* Wow ** and * Flutter ' throughout the full
length of tape. Provision for fast rewind and forward run
in less than L min.in either direction. WIND AND RE-
D WITBEOUT UNLACING OF TAPE. INSTANTAN-
EOU8 BRAKING, THREE MOTORS obviating triction
drive. The Tableis fitted with high fidelity record play-
back head of new design wound to high impedance and &
separate A.C. Erase Head. The Heads are half-truck size
allowing approx. 1 hr. playlog from standard 1,200ft.

Reel of Tape.
TAPE SPEED : 7}in. sec,
50 CYCLES MAINS ONLY
Price £17/10/= carriage free.

TAPE DECKS AND TABLES

WEARITE 2A TAPE DECK B - £85 0 O
MOTEK K4 TAPE TABLE. Pﬂlh ton
operation . £1717 ©

da

FOR USE ON A.C. 200/230.

TAPE RECORDER

The Famous * GRUNDIG ** 2 Speed........ £84 0 O
RECORDING TAPE
FERROGRAPH, 1,200ft. ...... £2 5 0
.GRUNDIG, 1,200ft.  ..... £ 0 0
SCOTCH BOY 1,200ft. .. €115 0
EMITAPE, 1,5001t, ....... 2115 0
FEBBOVOICE lzoon. 50 2l 2 6

GRUNDIG, £l 4 0
SCOTCH BOY soon. 21 1 0
EMITAPE, 6001t £1 1 0
FERROVOICE, 600tt, 15° 0
FERROVOICE, 300ft. ...... 5 8 6

THE NEW COLLARO STUDIO P|CK-UP
Type* O or P ..... £3 14 8

THE FAMOUS 4-YALYE

“SOBELL”

SUPERHET TABLE RECEIVER
MEDIUM/LONG WAVES

Vn.l\elme uap: 12J7, 3516, 1487,
35Z4. This very sansitive
receiver, incorporates a carrying
handle making it entrely
transportable. Housed in an
attractive plastic cabinet of
modern design, it can be used
on either A.C. or D.C.200/260 v.
mains.

AVAILABLE IN

B OWN.

£8.5.0

Plug 3/6 Packing
carr., ins,

ONE COLOUR ONLY: WALNUT

GUARANTEED FOR TWELVE MONTHS

«TYANA " SOLDERING IRON

Weight 4 ozs.; Adjustable Bit; heating time 3 mins,
Length 10}in., 14,01 plus 1/- post.
«TYANA” ELECTRIC SOLDER GUN
Instant heating,low voltage, bit which can be bent toshape
to reach corners, balanced grip. A.C. 220/250 v. Guaran-
Complete with 6 Bils 63 /
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MONEY BACK GUARANTEE
PROMPT DESPATCH
GOODS OF QUALITY

[BAVBIRONTS

LONDON " W.1.

Telephones: LANGHAM 11512

(Radio)

LIMITED
42 "TOTTENHAM COURT ROAD,

TELEVISION

TERMS OF BUSINESS : Cash with
order {or C.0.D. Postitems only) ;
&1l orders for smallitems totalling
over £2 post free unless otherwise
stated.

BUILD YOUR OWN BADIO!

We can supply all the parts (including valves, 5in. moving
cotl speaker, cabinet, chassis, and everything down to the
last nut and bolt) to enable YOU to build a professional-
looking radio. The chassis!s punched and drilled ready to §
mount the components. There ts a choice of any of three
attractive cabinets 12in. iong 5in. wide by 6in. high, as
follows ; either tvory or brown bakelite, or wooden, finished
in walnut. Complete and easy-to-follow point-to-point
and circuit wiring dlagrams supplfed.

Ty O0O &

MODEL | T.R.F. RECEIVER

Thisis a 3 valve plus metal rectifier TRP recelver with a
valve line-up as follows: 6K7 (HF), 677 (Det) and 6V6
{(Output), The dialisilluminated and when assembled the
receiver presents a very attractive C g bands

is for the Medium and Long Wave bands. Qperates on 200/ between 1,000-2,000 metres. Operates on 200/250 volts

250 volts AC Mains, _ AC mains.
£5.15.0 £7.19.6

Plus 2/6 Packing, Plus 2/6 Packing,

Carriage, Insur. Carriage and Insur,
T.R.F. RECEIVER We can supply this Recelver ready builtat £6 19s. 6d. plus 3/6 p.e.
ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR

NOTE : We would respectfully suggest to those interested in building this receiver that they send for OUR Instruction Booklet.
In!endmg constructors can then judge for THEMSELV ES how comprehensive this Booklet is.

Instruction Booklet and priced Parts List, for either of the above, available separately at 1/-. This money will be
refunded if circult diagram 1s returned as NEW within 7 days. When ordering please state Model No.

IT'S SENSATIONAL!
e [MPRESARI)

TAPE RECORDER

The ‘Impresario’ is a combination instrument that will
make high quality tape recordings of live speech or music,
gramophone or radio and telephone conversation, etc.

MODEL 2. SUPERHET RECEIVER

Thisis a powerful midget 4 valve plus metal rectifier Super-
het Recelver with a valveline-up asfollows : 6K8, 6K7, 6Q7,
8V68. The dialisilluminated and coverage is for the Short
Wave bands between 16-50 metres, the Medium Wave

bet 190-540 metres, and the Long Wave bands

NOW BEING
DEMONSTRATED
AT OUR
SHOP

@ Dual speed 33/7}in. per sec.

@ Twin track : up to 2 hrs. recording.
@ Separate bass and treble controls.
@ 4 watts output : neg. F/B.

@® Internal mike recording system.

The * Impresario ’ can also be used as a high quality
radlo, gramophone or microphone amplifier.

PRICE Qs Gns.

(Excluding tape
and microphone)

GUARANTEED
FOR 12 MONTHS

|
“ A D I 0 B E C E l v E R The * Impresario ’{s the first transportabie tape recorder in

Great Britain to provide power supply and internal spacefor a Radio Tuner unit with opti 1 ing and/or

DISTORTIONLESS SUPERHET
3-WAVE RADIO TUNER UNIT 14 GNs.

The ‘Impresario® combined instrument willnot only provide ta. d fro; radio, tele-
phone, ete., but can be used independently as a high-quality a.mphﬁer. It also provldeu int,emal space with H.T. and L.T.
supplies tor a radio tuner unit,

The conventionalswitching of record/playback Is supplemented by a neutral position which enables the unit to be operated
as astraight ampllfier when recording facilities are not required. An internalinput terminalis provided for connection to a
radio feeder unit output (where this is incorporated) and, whilst operated in the neutral position, the * Impresario ® then
becomes a radio receiver. 8hould it be required to record any part of a radio programine, {t {s necessary only to switchto |
** record *" and starnhe tape. deck.

Theinput jack for** mike,” gram, etc.,automatically mutes the radio. The speaker jackis so arranged that any programmes
may be monitored or an extension speaker used if required. A system is employed whereby theinternal speaker may be used
as an occasional microphone for recording.

The 4W L incor negativefeedb. overeach of its five stngea . Thc usec ofindependert bassand treble
litt and cuttone controls, operative on allinputs,ensures correct equalization. A recordinglevelindicatoris provided and bias
and erase voltages are obtained from a separate oscillator valvestage.

The iatest Truvox 3-motor, dual-speed (3}/7}in. per second) twin track, and push-
button control, Tape Deck is used, and the Impresario is housed {n an attractive llght brown imitation lizard skin cabinet,
measuring 19 by 13} by lazln hlgb Itis for operation on 200-250 v. A.

The radio tuner unit can be fitted very easily ; the right side panel of t.he cabinetis conveniently detachable, being held by l
fourscrews. The tuner, ls a modified version of the Elpico RF/716 3-way superhetunit.

May be fitted in
a few minutes.

PRICE
(Tax Paid)

Yed

e (T et |

Announcing
a NEW 4 watt
AMPLIFIER KIT

This is a 3 valve 3 stage Amplifier for use with Gramo
phone, Microphone or Kadio. Valve line-up is ds follows
68L7; 6V8: 5Z4. Negative feed-back. Tone control. Volt-
age &d]ustment panel incorporated. 4 watts output.
For operation on A.C. Mains 200/250 volta.

The complete Kit, includes every item down to the
last nut and bolt, drilled and puonched chassis, and
comprehensive point-to-point wirlng circult diagram,
Chassis dimensions : 8in. x 6in. x 2§in.

ALL COMPONENTS SUPPLIED ARE

GUARANTEED FOR ONE YEAR

Pl 2/6 PACKING
£4 |9 . 6 C:ISQRIA/GE & INSUR.

The Qutput Transformer suppiled is for use with aloud-
speaker of 3 ohms impedance and we would suggest that
the output of the completed amplifier justifies the use
of one of the latest W.B. H.F. Bpeakers which can be
supplied asfollows: 8in., 80/6 ; 9in., 67/~ ; 10in., 73/6.
Allplus 2/6 pkg., carr,,ins.

Circuit Diagram only, available separately at 1{+,

To those who require this Amplifier ready-built we can
supply it at £5/19/6, plus 3/6 pkg.,carr.,ins.

RADIO CABINET

Superb highly polished walnut cabinet, strongly con-
structed. Dimensions :—Height 17}in.; Width 17%in
Depth 9in. Skhown with dial of chassis b low

15.0

5 VALVE SUPERHET CHASSIS

£3

Plus 7/6 Carr & Ins.

‘

2
Fitted with Valve Holders, Aerlal, Earth and Gram
Bocket;FullVision 3 ‘Wave band Dmland Drive Assembly
2 gang Tuning C Chassls d :—13¢in.
long, 5}in. wlde 2fin. deep

42/6  plus 176 Pig, Carr. & Ins.
AS A SPECIAL OFFER WE OAN SUPPLY BOTH
ABOVE, IF PURCHASED TOGETHER, FOR

7 . 6 Plus 716 Carr. & Ins.
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Fully Guaranteed,

FULLY SHROUDED UPRIGHT MOUNTING

FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 c/s.

Primaries 200 250 v. 50 c/s.

83v.156a.. 5/9 | 250-0-260 v. 60 mA., 6.3 v. 2a,, 5 v. 2 a,,
63v.2a. T/6 Midget type 24-3-3in. ...
63v.3a .. 9/6 | 360-0-350 v. 70mA., 6.3 v. 2a.,5v.2a.
0-46.3v.2a. 7/9 | 300-0-300v. 60 mA., 12v.15a., ct. ...
12v.1 a. Lo TN 250~0—250v lOOmA 83v-4v.4a ct,
63v.6a. ... . 17/6 (2425 "vmd) g I L 5/9
0-2-4-5-6.3v. 4 a. . .. 16/9 | 250—0—"50 v 100 mA.,683v.6a,6v.3a.
12v. 3a.0r 24 v. 1.5 a. - 17/6 for R1355 conversion ... 29/9
300-0-300 v. lOOmA,G -4 v. 43 ct,
CHARGED TRANSFORMERS 0-4-5v.3a 5 . 25/9
All with 200-230-250 v. 50 ¢/s. Primaries: 0-9-15 v. | 350- 0-350 v. 100 m. n
15a,12/9; 0-9-15v. 32a.,,16/9; 0-9-15v.6a,| 045v.3a .....coovieiiiiiiiiiinaniiienn. 25/9
22/9 ; 0—4—9-15—24 v. 3 a, 22/9 ; 0-9-15-30 v. | 350-0-350 v. 150 mA., 6.3 v. 4a., 5v.8a.... 33/9
3a., 23/9. 350~0—350 v.150mA. 6.3v. 2a.,63v. 2a, 3379
o K O e R Ol
TOP SHROUDED DROP THROUGH TYPE 350—0—350v 160mA., 6.3v.6a,63v. 3a,
Primaries 200-230-250 v. 50 c/s. 5v.3a 45/9
250-0-250 v. 70 mA., 6.3 v. 25 a. ............ 12/11 350—0—350 V. 250 mA\ 63v.6a,4v. 8a,
260-0-260v. 70mA., 6.3 v.3a.,,5v. 2a.... 14/11| 0-26v.2a,4v. 3 a for Electronic Eng
360-0-350 v. 80 mA., 8.3v.2a.,,5v.2a.... 18/9 | Televisor 87/6
350-0-350v. 80mA., 6.3v.3a.,4v.26a 14/11 t 425-0-425 v. 200 mA., 6.3 v.-4 v. 4 a,, c.t,,
250-0-250 v. 100 mA., 6.3 v 4a,56v.3a 23/9 6.3-4 v. 4 a, c.t,, 0-4-5 v. 3 a. suitable
300-0-350 v. 100 mA., 6.3 v-4 v, 4a, ct. Williamson Amplifier, etc. .................. 49/9
0-4-5v.3a. o 23/9 | 425-0-425v. 250 mA., 6.3v.6a,63v. 6a,,
350—0~350v lOOmA 63v—4v 4a, ct, SRV BRI rerr. SRR L LT o SRR 85/6
ARV S1a: e N W N o 23/9
350-0-350 v. 150 mA., 6.3 . 29/11

EX-GOVT. E.H.T. SMOOTHING CONDENSERS
1/6

| Midget Battery Pentode 66 :

IMulti-rat.io 40 mA. 30:1

SMOOTHING CHOKES
250 mA., 7-10 H. 200 ohms Shrouded
250 mA., 3 H. 50 ohms...................
100 mA., 15 H. 350 ohms...
80 mA., 10 H. 350 ohms
60 mA., 10 H. 400 ochms ...
50mA., 40 H 1,000 ohms Potted .

R.S.C. MAINS AND CGUTPUT TRANSFORMERS

Interleaved and Impregnated

. 169
. 11/9

7/6
5/6
41

. 10/9

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 ¢/s. 120 v. 40 mA....
120 v. 40 mA. 5-0-6 v. 1 a. ....coeemimanaiaaene

H
14/9

OUTPUT TRANSFORMERS

1 for 3S4, etc.
Small Pentode, 5,000 to 3Q2 .
Standard Pentode 5,000Q2 to 34
Standard Pentode, 8,000(2 to 30 ...
Standard Pentode, 10,000 ohms to 3 ohms
45:1, 60:1,

90 : 1, Class B Push-Pull
Push-Pull 8 Watts 6V6 to 3 ohms .
Push-Pull 10-12 Watts 6V6 to 30 or 15Q
Push-Pull 10-12 Watts to match 6V6 to

3-5-8 or 150
Push-Pull 15-18 Watts to match 6L6, etc., to

30 or 15Q Speaker ...
Push-Pull 20 Watts high- ionall

wound, 6L6, KT66, etc., to 3 or IEQ

350-0-350 v. 150 mA., 6.3 .02 mfd. 5,000 v. Bakelite Tubulars I a7/9
GRVARSEANY, v SIUSS, L P . g 29/11 gzu;-gid 2800.%0: (ll;llon(s:ks. | Williamson ¢ R e e
E.H.T. TRANSFORMERS 2, 50?1v 5 mfA '25 mfd. 5,000 v. Blocks ; specification .....coiiciiieiiiiiaiiine: 85/~
2-0-2 v., 11 a, 2-0-2 v. a., for 5 mfd. 3,600 v. Cans ..... .o 33
VCR®7, VCRB17 or ACR2X . 35/- 1 mid. plus .1 mfd. 8,000 v., large blocks MICROPHONE TRANSFORMERS
5000v.5mA. 2v. 2a. .. . 39/6 {common negative isolated) ... ceee 918 {10011 Lo e 5/9

SILVER MICA CONDENSERS. 5, 10, 15,
20, 25, 30, 35, 60, 100, 120, 150, 180, 200,
230, 300, 330, 400, 470, 500, 1,000pfd.
(.001.F), .002 mfd. (2,000 pfd.). Allat 5d.
each ; 3/9 dozen one type.

DIAL BULBS, M.E.S., 8v. 0.15 a., 6/9 doz.
8.5 v. 015 a,, 6/9 doz. 35 v. 0.3 a,
3/6 doz.

VOLUME CONTROLS with long spindles,

BAKELITE ANZ WALNUT VENEERED CABINETS

all values less switch, 2/9; with S.P LA

switch. 3/9. Size approlxginately é2n X 6}in. X 5in. Bakelne
N | type available in Brown or Cream. Price

WIRE WOUND POTS: 30 ohms, 500 ohms | Jt, Aeyg e ™ ool

1,000 ohms, 5K, 20K, 50K (medium Ilength

Suitable fully punched T.R.F. 3-valve and

spindles), 2/9. 220 ohms, 2K, 10K, 20K, 50K TECHREr CHASSIS ..ovovoveooseeeoes s 3/9
Preset type, 1/9 ca. . Suitable fully punched superhet chassis 4
AMMETERS. Moving coil. G.E.C. 0—5 amps., {4 valves and rect.) .......c..ooooiiiiinein.. 4/9
2in. scale, 11/9. | Dial Scsles 2 colour, 2 waveband, station
. named, glass ........o.ooiiiiiiiin i 1/6
ELECTROLYTICS (Current production.) Dial Scales, 3 colour, 3 waveband, station /
OT ex-Govt. named, glass
Tubular Types Can Types Suitable coloured Metal Ba:kplates .
8uF 450v. 1/11 16uF 450 v. 2/9 | Pointers, Double ended ................
8uF 500 v.  2/9 24uF 350 v. 2/11 | T.R.F. Coils, 2 waveband with circuit 6/9 |
16uF 350 v. 2/3 32uF 350 v. 2/11 | Drum Drives, complete 2/6
}'Gullz: ;gg v. 2/9 32 mfd. 450 v. 219
6, v. 3/9 fd. 450 v.
24::}: 350 v. 3;3 3_43211: 350 v. 3;3 THE SKY CHIEF T.R.F. RECEIVER
32uF 350 v. 3/9 B-8uF 450 v. 3/11 | A design of a 4-stage, 3 valve 200-250 v A.C.
32 mfd. 500 v. 5/9 8-8mfd. 500 v. 4/9 | Mains receiver with selenium rectifier. For
8-16.F 500 v. 4/11 8-16uF 450 v. 2/11 | inclusion in any of cabinets ﬂlustrated above. It
25uF 25 v. 1/3 16-16uF 450 v 4/11 | consists of a variable Mu high gain H.F stage
50uF 12 v 1/3 16-32uF 350 v, 4/9 | followed by a low distortion grid detector triode. I
650uF 50 v. 2/3 16-32 mfd. 450 v. 4/9 | The next stage is a further triode amplifier with
Gan Types 32-32uF 350 v. 4/9 | tone correction by negative feedback. Finally
8 mfd. 450 v. 2/3 32-32uF 450 v 5/11 | comes the output stage consisting of a parallel {
8 mfd. 500 v 2/11 60-100 mfd. 4560 v. 7/9 | connected double triode giving ample output at an
16 mfd. 350 v. 1/11 64-120 mfd. 350 v. 7/6 | extraordinary low level of distortion. Point to
point wiring diagrams, instructions, and parts
MISCELLANEOUS EX-GOVT. ITEMS list, 2/6. This receiver can be built for a maximum
Slydelock Fuses, 15 amp., 1/9. Bulgin octal type | of £4/16/- including cabinet.
motll(lded ‘Blakehte. 5—pm og 7-pin  Plugs and
Sockets, 1 i Earphones (Single), low
eistince 1)} pair. P ngle), SELENIUM RECTIFIERS
L.T. Types H.T. Types. H.W.
EX-GOVT. ACCUMULATORS with non-spill vents. | 2/8 v. & a.h.w. 1/9 70v. 20 mA. ... 2/11
Unused and guaranteed. 2 v. 18 A.H., 5/9 each, | F.W. Bndge Types 00 v. 20 mA. ... 3/8
or 3 in wood carrying case 9—7—5in., 14/9, plus 6/12v.1a.. 5/9 120v. 40mA.... 3/11
2/6 Carr. 6/12v. 2a.. 9/9 250 v. 50 mA.... 5/9
8/12v. 4a.. 14/9 360 v. 50 mA.... 7/9
P.M. SPEAKERS. All 2-3 ohms. 3}in. Goodmans | 6/12v. 6a. ...... 19/9 250 /350v. 80 mA. 8/9

(Ex New Units), 10/9. 6}in. Goodmans, 16/9. |
8in. Plessey, 15/9. 8in R.A. Heavy duty, 18'9.
10in. Rola, 21/9 10in. Plessey, 18/6. 10in.
Rola with Trans 29/6. 12in. Truvox, 49/9.

M.E. SPEAKERS. All 2-3 ohms, 6}in. Rola
field 700 ohms, 11/9. 10in. R.A. field 600 ohms,
23/9. 10in R.A, field 1,500 ohms, 23/9. 10in.
R.A field 1,000 ohims, 23/9

SPECIAL OFFERS. Germanium Crystal Diodes
1/11. Midget Mains Transformers (size approx.
(24 % 3 x 2%in.). Screened Primary 220/240 v. 60 c/s. |
Output, 220-0-220 v. 40 mA. 6-3 v. 1.5 a., 9/9.

EX-GOVT. CATHODE ISOLATING FILAMENT
| TRANSFORMERS. 6.3 v. to 6.3 v. c.t., 3/9 ea. l

EX-GOVT. AUTO TRANSFORMERS 50 ¢/s-

Double Wound 100 watts, 5-0-115-

reverse
16-10-5-0-215-235 v. 200 watts ...
Double wound 10-0-200-220-240 v.
input, 10-0-270-290-310 v. output
200 watts
Double Wound 220/240 v. input.
Output 51 v. to 250 v. 21 amps.

125 v. to 10-0-10-210-230 v. or

instepsof 11 V. ....oicemiiniiinns 85,

27/9

EX-GOVT.

Al 230 v. 50 ¢/s. input 48 v. 1 a. output .
Outputs 260-0-250v. 40mA., 6.3v.2a., 5v. 23

350-0-350 v. 150 mA. b v. 3 a. ...

MAINS TRANSFORMERS

9/6
1o/9
17/6

VALVE SCREENING CANS.
-\ piece, 10/6 doz., 1/3 each.

International Octal

EX-GOVT. SMOOTHING CHOKES

4 mfd. 400 v. plus 2 mfd. 250 v., 1/11.

mA. 10 H.
100 mA. 10 H. 100 ohms. Tropicalised . 6/9
| 100 mA. 5 H. 100 ohms. Tropicalised 4/6
90/100 mA. 10 H. 100 ohms. Potted . 8/9
70 mA. 5-10 H. . 3/9
50 mA. 5-10 H. 2/9
L.T. type 1 amp. . 2/9
EX-GOVT. T.V. TYPE TRANSFORMERS. Al
230 v. 50 ¢/s input.
1250 0-1250 v. 260 mA., 4 v. 3 a. .. . 25/-
3v63 83v.6a,b6v.3a,5b
V. 8a. ..o . e « o 22/6
400v CT 150 mA. 4 v. 6a, 63v.6a,
63v.06a,4v.6a,4v. 3a 4v.3a,
4v.3a.,5v.2a. .............................. 22/9
I EX-GOVT. BLOCK PAPER CONDENSERS
4 mfd. 500 v. ... 2/9 4 mfd. 1500 v.... 4/9
4mfd 750v. ... 3/3 10 mfd. 1500 v. 7/9

EX-GOVT. CATHODE RAY TUBES

VCR517 (guaranteed full picture) fcarr 5/-} 29/6 ea.

ACR2X (guaranteed full picture)

carr. 5/-) 12/8 ea.

EX-GOVT.

TRANSMITTER-RECEIVER TYPE

TR9D, complete with all valves, only 47/9, plus

carr. /-

CO-AXIAL CABLE. 75 ohms }in., 8d.

yard.

SPECIAL  PURPOSE
(GUARANTEED)

EX-GOVT.

VALVES

R91, 6/9, SP61 (VR65), 3/9, VR56 3/11, 807 6/11,
6]6 10/6 BSH7Met 6/11, 12SC7GT 6/11, VU120A

2/9, vs1io 1/9.
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R.S.C. 25 WATT "PUSH PULL"

Now firmly established and proving extremely popular, our A1z
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.
sensitivity is so high that in areas of fair signal strength it can
be operated straight from a crystal receiver.
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-
TANEOUS INPUTS for BOTH MICROPHONE and GRAM,
SEPARATE BASS and TREBLE
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE
FEEDBACK LOOPS with 15 db in the main loop from output
Frequency response + 3 db.
50-20,000 c.p.s. Hum and distortion LESS THAN o.5 per cent.
measured at 10 watts. This is comparable with some of the high-

or TAPE and RADIO.

transformer to voltage amplifier.

Its

Entirely suitable

est priced amplifiers. Six B.V.A. valves, Marconi/Osram KT

series output valves.

sis. Matched components.

A.C. only, 200-230-250 V. 50 cfs. input.
420 v. H.T. LINE. Paper reservoir condenser.
OVERALL SIZE 12X 10Xgin.

has- .
e ot Ches the amazing

approx. Output impedances for 3 and 15 ohms speakers.

Available in kit form at

AMPLIFIER

9 Plus
ly low price of gns. carriage 5/-
Or ready for use 50/- extra.

R.S.C. MASTER INTERCOMM. UNIT, with pro-
vision for up to 4 ‘Listen—Talk Back Units’
individually switched. A high gain amplifier
enables speech 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
isincluded. 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 ’’ as illustration can be supplied at
30/- each. Full descriptive leaflet 10d.

The Master Unit can be supplied assembled and
tested for 30/- extra.

R.S.C. BATTERY CHARGER KITS. For mains

input 200-250 v. 50 ¢/s. To charge 6 v. accumu-
lator at 2 amps., 25/9.

To charge 6 v. or 12 v.
accumulator at 2 amps.,
31/6.

To charge 8 v. or 12 v.
accumulator at 4 amps.,

49/9.

ABOVE KITS CONSIST
OF BLACK CRACKLE
LOUVRED STEEL
CASE, MAINS TRANS-
FORMER, FULL WAVE METAL RECTIFIER,
FUSES, FUSE-HOLDERS AND CIRCUIT. The
mean charging rates are as indicated above, and
complete safety is ensured by fusing of both input
and output.
tested for 6/9 extra.

RADIO SUPPLY CO.

32 THE CALLS, LEEDS, 2

Terms C.W.O. or C.O.D. No C.O.D. under £I.
Full Price List éd. Trade List 5d.

under £3.

Chargers supplied assembled and l type.

A PUSH-PULL 3-4 WATT HIGH-GAIN AMPLI-
FIER FOR £3/12/6, plus carr. 2/6. For mains
input 200-250 v 50 ¢/s. Complete kit of parts
including point-to-point wiring diagrams
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. Full
descriptive leaflet 7d.

R.5.C. 8-10-watt ** Push-Pull ** HIGH-FIDELITY
AMPLIFIER A3. Complete with integral pre-amp.
Tone control stage (as AII amplifier), using
negative feedback, giving bumproof 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-
2560 v. input omly. Outputs for 3 or 15 ohm
speakers. Kit of parts complete in every detail.
£7/19/6,plus b/- carriage, or ready for use, 45/-extra.

R.S.C. TONE CONTROL-PRE-AMP. UNIT. A

|
|

COLLARO 3-SPEED AUTOMATIC RECORD
CHANGERS (brand new), type RC35621, complete
with 2 glu -in Crystal P.U. heads for long playing
or standard records 7, 10 or 12in. Not intermixed.
Mains input 200-250 v. Limited number available
at only £9/15/-, plus carr. 5/-.

,COLLARO 3-SPEED RECORD PLAYER UNIT.
Type RC3/614, complete with Orthodynamic
Pick-up, and matching transformer. Separate
Stylii for long playing or standard records are
moved into position by a switch which also makes
necessary weight adjustment. Mains input 200-
250 v. A.C. Brand new in Makers cartons, £6/19/6,
plus 5/- carr.

complete set of parts for the construction of a
very efficient but simple pre-amplifier and tone
control unit. Suitable for use with any amplifier
and pick-up. Fil. supply is self-contained. Size
is 71-5-53in. approx. Full descriptive leaflet 9d.
Price, including wiring diagrams, 37/6. -~

Or ready for use, 15/- ex ra.

CHASSIS
18 s.w.g. undrilled alu-
type

18 s.w.g. aluminium, re-
ceiver type.

12in. X Bin. X 23in. ...5/3

16in. X Bin. X 24in. ...7/6

20in. X 8in. X 2}in. ...8/11

minium amplifier
(4-sided)

12in. X 9in. X 23in. ...
14in, X 9in. X 2}in. ...
14in. X 10in. X 3in. ...
16in. X 10in. X 3in.

16s.w.g. aluminium, am-
plifier type, 4-sided.

12in. x 8in. x 2}in. ... 7/11
18in. X 8in. X 2}in. 10/11
20in, x 8in. x 2}in. ...13/6
14in. x 10in. X 3in ...13/6

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT. Consists of H.T. and L.T. transformer, H.T.
and L.T. rectifiers, smoothing electrolytic choke,
and steel case. For mains input of 200-260 v.
Output 120 v. 40 mA. and 2 v. } a. Price with
circuit 29/6. Or in working order, 37/6.

COLLARO RECORD PLAYER UNIT. Type
AC/614. Standard 10in. turntable. Speed normal
78 r.p.m. Crystal pick-up. Mains input 200-250 v.
A.C. Brand mew cartoned £3/19/6, plus 5/- carr.

COLLARO TAPE DESK MOTORS.
Clockwise or anti-clockwise.
110-200-250 v., 31/6.

Shaded pole
Mains input

(LEEDS)
LTD.

PERSONAL SET BATTERY SUPERSEDER KIT.
All parts for an “ All Dry " Battery Eliminator.
Complete ~with ease.
#BD.__.  Supplics 90 v. 10 mA.
and 1.4 v. 250 mA. full
smoothed, from normaft
200-250 v. 50 cfs.
mains. For 4-valve
superhet receivers.
Price with circuit
35/9. Or ready for
use, 42/6. Size of
unit 5}-4-13in.

BATTERY SET CONVERTER KITS. All parts for
converting any type of battery receiver to all
mains. A.C. 200-250 v. 50 ¢/s. Kit will supply

Postage I/l extra under £I, 1/9 extra

Open to Callers: 9 a.m. to 5.30 p.m. Saturdays until | p.m.

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.

S

G
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“MUST HAVE”

RECEIVER R3118, ideal for conversion
to TV, having a built-in A.C. mains
Power Pack or 180-240 volts, is
tremendously powerful employing 7
I.F. stages of 12 Mc/s with 4 Mc/s
Bandwidth and has 16 valves as follows :
6 of SP6I, 4 of EA50, 2 of VRI36, | each
VRI37, Pél, 5Z4, and Y63 * MAGIC
EYE” IN NEW CONDITION, only
97/6 (carriage, etc., 7/6).

“ PYE " 45 Mc/s I.F. STRIP. Ready
made for the London Vision Channel.
Complete with 6 valves EFS50 and
| EA50. BRAND NEW. ONLY 70/-
(postage, etc., 2/6).

LF. STRIP 194. An easily modified
strip recommended for TV con-
structors who want good results at
moderate cost, or for those who have
built televisors but are having trouble
in the sound or vision receivers, Size
18in. x 5in. x 5in., it is complete with
6 valves VR&S, | of VR92, and | of VR56
or VR53. Mod. data supplied. ONLY
45/- (postage, etc., 2/6). Less valves,
19/6 (post, etc., 2/6).

TELESCOPIC AERIAL. Pulls out
of metal tube |5in, long to extend to
73in, BRAND NEW. ONLY 7/6
(postage 10d.).

AMPLIFIER 208 Ideal for conversion
into a high-gain TV pre-amp. Complete
with 2 valves EFS50. ONLY 15/-
(postage, etc., 1/6).

CHOKES. 3H 40 mA,, 3/6. 5H 200
mA., 7:6. 10H 60 mA,, 4/-. 30H 100/150
mA., 12/6. (Postage |/-).

CHASSIS OF POWER UNIT 529.
An ideal unit for component value or
for building an amplifier, etc. Contains
valveholders, resistors, potentiometer
chokes, and block and tubular con-
densers. Housed in grey metal case,
size 12in. x 83in. x 74in. BRAND NEW.
ONLY 10/- (carriage, etc., 3/6).

AMERICAN 12 v. DYNAMOTORS.
Qutput 255 v. 60 mA. ONLY 22/6.

%;/6' BLOWER MOTORS. ONLY

C.R. TUBE VCR97. Tested full
screen.  BRAND NEW IN MAKER'S
CRATES. ONLY 42/6.

6 v. VIBRATOR UNITS. Made by
the National Co. of America for use
with H.RO Communications Re-
ceivers, supplying 165 v. at 85 mA
fully smoothed D.C.” Complete with
vibrator and 6X5 rectifier in black
crackle cabinet size 7in. x 74in. x 6in,
ONLY 29/6 (postage, etc., 2/6).

METAL RECTIFIERS. Selenium full
wave bridge 6 or 12 volts ; | amp 7/6;
2amp 11/3;3 amp 12/6 ; 4 amp 15/-

CHARGER TRANSFORMERS.
Normal primaries, output 0-9-15 volts ;
! amp 10/6; 2 amp 16/6 ; 3 amp 18/6 ;
4 amp 20/-.

U.E.L.

COMMUNICATIONS RECEIVER R.1155

The famous ex-Bomber Command Receiver known the world
over to be supreme in its class, Covers 5 wave ranges:
18.5-7.5 Mcfs, 7.5-3.0 Mc/s, 1,500-600 kc/s, 500-200 kc/s, 200-
75 kefs, and is easily and simply adapted for normal mains use,
full details being supplied. Aerial tested before despatch,
BRAND NEW AND. UNUSED IN MAKER’S TRANSIT
CASES. ONLY £11/19/6.

USED RECEIVERS, also tested working before despatch,
£7/19/6.

R.I155 *“ N ”* Model. This is the latest version which covers
the Trawler Band and in addition has ultra-slow motion tuning.
Used, in good condition, and tested working before despatch
£17/19/6.

A Factory-made Power Pack, Output Stage and Speaker,
contained in a black crackle cabinet to match the receiver,
can be supplied for ONLY £5/10/=. Plugs on to the receiver,
and operates it immediately.

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.,

Please add carrlage costs of 10/6 for recelver, and 5/- for
Power Pack.

INDICATOR UNIT TYPE 62A

Built on a two-deck chassis, this contains YVCR97 Cathode
Ray Tube with mu-metal screen, 12 valves EF50, 4 of SPéI,
3 of EASQ, and 2 of EB34. An economical way of buying a
VCR97 and EFS0s. IN NEW CONDITION IN MAKER’S
TRANSIT CASES. ONLY 99/6 (carriage, etc., 10/6).

ROTARY POWER UNITS TYPE 104

Input 12 v., Output 230 voles 65 mA. and 6.3 volts 2.5 amp.,
Fully filtered and smoothed and noise suppressed. Ideal
for c;;'s)radio, etc. BRAND NEW. ONLY 15/~ (postage,
ete., .

100 MICROAMPS METERS

24in, circular flush mounting. Widely calibrated scale of
IS divisions marked '’ yards " which can be rewritten to
suit requirements. These movements are almost unobtain-

able to-day and being BRAND NEW IN MAKER'S CARTONS

are a snip at ONLY 42/é.

METERS

BRAND NEW,MOVING COIL, FLUSH MOUNTING
| mA, 24in. square, 15/- ; 5 mA, 2in. square, 7/6 ; 100 mA. 24in,
round, 12/6 ; 500 mA. 24in. round, 12j6 ; 20 amp. 2in. round,
7/6 ; 40 amp. 2in, round, 7/6 ; 500 mA. thermo couple 2in.
square or round, 5/=, or 3 for 13/6 ; 30-0-30 amp. moving iron,
car type, 5/-.

POWER UNIT TYPE 3

Made for use with the R.1132A, this is a standard rack mount-
ing job to match the receiver, and is for 200/250 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,
ecc,, 5/-). Connecting Cable with Jones Plugs for receiver
and power unit, |0/~ -~

BARGAINS

AMPLIFIER AIlI35A Complete
with 3 valves, | each EL32, EK32,
EBC33. A handy little unit for con-
version or breakdown. ONLY 17/é
(postage etc., 2/6).

TR1196 TRANSMITTER SECTION.
In perfect condition, less valves.
ONLY 12/6 (postage, etc., 2/6).

OSMOR H.O. COIL PACK. The3
wave superhet pack recommended for
the TRI196 Receiver conversion.
ONLY 48/-. 1196 conversion data
supplied with coil pack, or separately
i/-, post paid

500 KCS. CRYSTALS. Standard 2-pin
mounting. Ex. new eqoipment and
perfece. ONLY 15/= (postage, etc., |/-)

159 RECEIVER UNIT. Contains |
each valve, types EF50, EAS50, SPél,
RL37 and 24 v. selector switch. ONLY
12/6.

YACUUM PUMPS.
and Model Makers. Ex-R.AF. Type
B3-Mk. Ill, made by Romec. BRAND
NEW IN MAKER'S CARTONS, ONLY
15/~ (post 2/=).

TRANSFORMERS. Manufactured to
our specification and fully guaranteed.
Upright mounting, fully shrouded,
normal primaries.

425 v.-0-425 v. 250 mA,, 6.3 v. 4 a.,

. 3 a., 50/-.

. 160 mA, 63 v. 6 a,
.3v.3a,S5v. 3a, 42/6.

350 v.-0-350 v. 150 mA,, 63 v. 5 a,
S v. 3 a, 32/6.

250 v.-0-250 v. 100 mA,, 6.3 v. 6 a,
5 v, 3 a, 32/6.

Please add 2/- per transformer postage.
TRANSFORMERS, FILAMENT.
6]3 v.2a,7/6;63v.3a. 10/6 (postage
1/-).

TRANSFORMERS, EHT. Upright
mounting.

EHT for VCR97 Tube 2,500 v. 5 mA.
2v.-0-2 v, Il a, 2 v-0-2 v. 2 a,, 37/6.
EHT 5,500v. S mA,, 2v. | a,, 72/6

EHT 7,000v.5mA,, 2v. | a.,,82/6.

EHT 7,000v.5mA., 4v. | a,,82/6.

Please add 2/- per transformer postage.

TRANSFORMERS, EX-W.D. AND
ADMIRALTY, built to more than
50 per cent. safety factor with normatl
A.C. mains primaries. ‘All brand new
and unused, 330-0-330 v. 100 mA.,
4v. 3a,22/6.

E.H.T., 1,400 v. 2 mA,, 520:v, |10 mA.
300v IO0mA.,2v. |.52mp., 21/-.

LT. 63 v. 7.7 amp., 4.2 v. 2.5 amp,,
4 v. | amp., 19/6.

L.T.4v.20amp. C.T,, 30/-,

Please add 2/6 per transformer postage.

INTERNATIONAL OCTALPLUG
Fits into 1.O. valveholder, 2/= {(post 3d.),

For Handymen

GANGED POTENTIOMETERS.
Double 50K and double | meg., 7/6 each.
CERAMIC 2-WAY 3-BANK

SWITCHES, 7/6 each.

P.M. SPEAKERS. 64in. ROLA with
transformer 17/6, 10in. LECTRONA
with transformer 27/6.  (2in.
GOODMANS, less transformer, IS
ohms speech coil, 99/6. ALL SPEAKERS
BRAND NEW IN MAKER'S CARTONS,
Postage 2/- each please.

CORPORATION

Cash with order please, and print
name and address clearly

{Open until | p.m. Saturdays.

Radio Corner, 138 Gray’s Inn Road,
London, W.C.I,

We are 2 mins. from Migh’ Holborn (Chancery Lane Station) and 5 mins. by bus from King’s Cross;

"Phone : TERMINUS 7937

AMOUNTS GIVEN FOR CARRIAGE REFER TO MAINLAND ONLY.
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ENAMFLLED COPPER WIRE ON
iLB. REELS.

148.W.G.,1/4 308.W.G.,2/2

168.W.G.,1/4 328.W.G.,2/3
188.W.G.,1/8 348.W.Q.,2/4
203.W.G.,1/7 368.W.G.,2/6
238.W.G.,1/8 388.W.G.,2/8
248.W.G.,1/10 408.W.G.,2/11
268.W.G.,1/10 448.W.G.,3/3
28 B.W.G., 2/~

~

J.B. DRIVES, ETC.

SL8 8pln Wheel Drive, 27/6.
Airplane Drive, 13/-.

FullVislon Drive, 13/,

Bquare Plane Drive, 12/9.

8L5 RV Drive, 26/6.

Send for catalogue of drives, con-
densers, etc.

SPECIAL PURPOSE VALVES.

EF8, 8/8; 6G8G, 6/6; 9004, 6/3 ;
VR136, 7/- ; VR66, 3/ ; VUI20A,
3/6 : 9002,8/3 ; VRS3,7/6 ; VRI,
6/-; 807, 8/~; 523, 8/8; 6Y6G,
955, 4/- ; TT11, 8/6; VRILG,
VRS56, 7/-: 954, 2/-; CVT1,
1/-; VR137, 5/-; VRS, 73;
VT105, 4/-; PT15, 10/-; 6SA7,
9/-; ATP4, 6/9; VUL, 3/6:
9001, 6/3; VU39, 8/6; VRG54A,
3/6; 956, 3/6; 9003, 8/3: 2X3,
5/6; VR63, 3/9; 6887, 8/-;
1A5GT, 7/6; 6ST7, 8/-.7Q7, 8/6.
220V8G, 6/9.

BURGESS MICRO SWITCH.
Ball type switch. Type 50/1910.
Price 3/8 each.

VARNISHED COTTON SLEEVING
1M.M.1/8 doz. yds.

INDICATOR UNIT, 63/-.

Type 255, Case size 173in.x 13in. X
11iin. Complete with VCRS517C.
Brand new, latest type panels,
dozens of resistors and condensers.
Less valves. Carriage 7/6.

LOUDSPEAKER UNITS
3n. Plessy Round Type for

Portables . . 12/9

13/6
12/3

20/-

15/-
16/6
25/8

49/8

5in. Unlts by Elac
Truvox G‘m Wa(er Bpeaker,

Lectrona 10in., 2 to 30
Rola/Celestion, 10in. .
12in. Truvox Bxll ngh&-
weight .......... ceeaeaas
Extension Loudxpuker in
mottled bakellte case, suit-
able for bedrooms or kitch-

enettes ... ........c00un 19/6
Plessey Malns Energlsed Bln
Unit, 1,600 Fleld ........ 21/-

SOLDERING IRONS
964 Solon oval bit type, 19/= each.
968 Solon pencil bit type, 19/- each.

GOLDRING PICKUP HEADS
Pickup head Type No. 112 (2,000
ohms), complete with lead. Price,

20/~ each.

WIRELESS WORLD

VOR9?7 8}in. CATRODE RAY ’l'iUBE
Complete with case and screen, 28/8
each. Packing and post 3/-.

MTL  Primary 0-210-230-250 v.
Becondary. 250-0-250 v. 80 ma.,
6.3 v. 4 amps., 5 v. 2 amps., with
taps at 4 v. on fllament winding.
Price, 17/6 each.

MT2. Primary 0-210-230-250 v.
Becondary. 2560-0-250 v. 80 m.a.,
6.3 v. 4 amps., b v. 2 amps. Both
filament windings tapped 4 v.
Price, 17/8 each.

MT3. 30 volt 2 amp, tappings as
follows: 3,4,5,86, 8,9, 10,12, 15, 18,
20, 24 v. 17/8 each

MOULDED MICA CONDENSERS
All wire ends. .0001, .0003, .0004,
.0005, .01, .001, .005, .0027, .0008,
00005, .003, 4/6 each.

EX-GOVERNMENT VOL. CONTROLS
500 800 Double 1500 10K 20K 26K
G0K 100K 150K 200K, } meg.
1 meg. 1 meg. 2 meg., all 1/2 ea.

HALF WAVE 1 M/A PENCIL
RECTIFIERS

K38/25 665V .. ... .......
K3/40 1KV ..
K3/456 1. 140KV
K3/60 1.260KV
K3/80 1.6KV

STANDARD §.T.C. RECTIFIERS

RM1 125V 60 m/a 3/11 each
RM2 125V 80mj/a 4/3 each
RM3 126V 100 mfa @/~ ench
RM4 230V 250 m/a 16/- each

Standard cartridge fuses. § amp.,
1lamp., 1} amp.,2 amp.asnd 3 amp.,
3#d. each.

Bulgin Toggle Switch DPDT, 2/- ea.
Bulgin Toggle Switch DPST, 2/3 ea.
Extension B8peaker Vol. Control,

1/3 each.

44 Variable Resistors sultable for
traln sets, etc., 5/= each.

Welwyn BOK Pre-S8et Carbon Con.
trols,1/9 each.

Throat Microphones, 2 in a box, 1/8

0X.

G.P.0. Jack Plugs, 1/3 each.

Block Condenser 4 mfd. 500 v.

Flying Leads, 1/8 each.

T.V. Coil Formers, §in., 9d. each;
#in., 7d. each.

Mlcrophone Transformer, 60 to 1

Ratio, 1/6 each.

Intervalve Transformer, 1/- each.

WHANDA wire and cable stripper

Remll prlce 15/- each. Our price

5/ ea

T. R.F Sw"ch 1/~each.

Crystal Dlodes wire ends, 1/8 each.

16x16 mfd. 350 v. Can type, 2/9

each.

Bridge Rectifiers 12 v. 3 A.,13/9 ea.

Octal and Brl'.llh screened valve

caps, 3d. ea

Standard Iron Elements, 450 watts,

1/8 each,

H.M.V. Elements, 3/- each.

Hydrometers, brand new in wooden

case, 8/8 eas

FILAMENT TRANSFORMERS. Al
220 to 240 v.input.

2 volts § amp. 4/6
2 volts 3 amps. bl
4 volts 14 amps 5/
4 volts 3 amps 10/~
5 volts 2 amps. 10/-
6.3 volts 1} amp: @/~
6.3 volte § amp. . ceses  bf=
6.3 volts3amps. .......... @f=

FOR BUILDING—T.R.F.. OR SUPERHET,

THIS IS THE
M O § T
POPULAR
CABINET ON
SALE TODAY.

Complete with drilled
chassis, dial, back plate,
pointer, dial drive and
drum, etc. Price 27/6.
Post. 2/-.

~

KALPHR RADIO SUPPLY ¢o0.

L 58 VINCEs| CHAMBERS, VICTORIA SQUARE, LEEDS 1.

LOUDSPEAKER CABINETS

Available for 64in. aud 8in. speaker units. Polished walnut
finiah. A very attractive cabinet at quarter of toduy's prices
Price 63in. Type Cablnet, 15/6 each.
Price 8in. Type Cabinet, 19/@ each.

REPAIR YOUR OWN
* LOUDSPEAKERS

Speaker Cone replacements available as foliows.
CAS5RZ 5in. Rola 5Z types, and other midgets with
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BULLDOG CHARGER CLIPS.
tong, 6d. each.

o

 MOULDED BAKELITE CASE CON-
DENSERS.
2001 atd. 4 Kv.

S8CREENED DIICBOPHONE CABLE,
with vater P.V.C., /0076, 1/- yd.
.00035 MFD. 2-GANG CONDENSEB
complete with trimmers and dnlt
cover, 8/3 ea.

DIAL BULBS.

wree Bid. ea.
8id. ea.

54d. ea.
5d. ea

30 AMP, ROTARY SWITCH, 4
posltlon, complete with knob, 4/-
each

HEADPHONES. Type CLR Low
Reststance Headphones, 120 ohms
7/6 pair., Type DHR A. Super
Quality Headphones, 13/9 pair.
Headbands, Wide type, 1/9 ea.

ELECTRON TRANSFORMERS.
Type LVS,

Ratfo 1/1.25 giving 25% boost on
tube heater. Capacity between
windings 16 pP. Secondary to frame,

(i D e 4/~ each 6 pF; Suitable for High Definition
CAGP 6}in. Philco R & 4/Beach Trorh s olts
CASRZ. Rola 8Z New Ples LVO/C 6.5 wolts .
mogt modern recelven with an 8in. Speaker <. bl= each LVIie A oo depacity @ Heater
CASRZ 64in. Rols 6Z 4/8each gl e e
CA8P, Phileo, B & A B/=teach s oHneT maine input an
universal output, Buitable for use
with all C.R. Tubes. in medium
finition receivers. Input 0-220-240
volts, Boost 1-Boost 2. Output
RECEIVER 11324 0,2 4.6.3,7.3,10,13 volts " Price
q /9.
Contains EX32; 4 EF39; 6H6; GJ5; 0.P.4. Dual purpose 12-watt output

3 SP61 ; P61 in good condition. Fitted with
tuning meter. Slow motion drive calibrated
dial complete with circuit dlagram. 49/6
each. Carriage and packing 7/6,

“SWAN” RADIO CABINET

Build a Radio in this up-to-date Cabinet.

A modern looking Radio Cabinet complete with drilled

chassis; dial drive and drum; back plate; dial; epring;

pointer ; slze 154in.x11}in.x 5in. Price £1/16/6.
Postand Packing 2/-.

‘We can supply a circuit diagram with allinstructions for

constructing a 3 valve plue metal rectifier T.R.F. recelver

to operate on Long and Medjum wavebands for 1/6.

The complete kit can be supplled for £8/6/-. Plus Packing

and Post 2/6.

HAND MICROPHONE BY *“REGENT,”
complete with screened lead ard plug—Crystal
insert, mickel chrome plated head, listed at
2 gns, Our price, 21/- each.

ENGRAVED ENOBS

1§in. dia. lor }ln. indles. avalilable Cream or Brown as
tollows :—* ' By

"Brilllance omou
** Volume,"
Gram,"” ** Bass,' e Tnble,
Plain knobs to match 1/- each.

Record-Play."” Price 1/6 each

Transformer. Primary tapped tfor
2:6V6 or 2-616 in Push-Pull. Second-
ary, 3.8, 15 ohms. 23/6 ea.

TUNGAR RECTIFIERS.
Cat. No. 189048, 6 amps., 10/ ea

AMERICAN CONDENSERS.
-1 mfd., 350 v., .01 mfd. 1,000 v.
.001 mtd. 1,000 v., .02 mfd. 760 v.
.05 mtd. 500 v. All §/- doz.

MIDGET CAN CONDENSERS.

8 mfd. 450 v., 111 ea;: 8 mid.
350 v., 1/1 ea.; 16 mid. 350 v., 2/9
ea.; 24 mfd.350 v., 3/-ea.; 32 mid.
350v., 1/9 ea.; 32 mfd. 450v., 2/1ea.;
16 x 16 mfd. 450 v., 4/6 ea.; 8.8 mfd.
452;.. 4/-ea; 250 mfd.12 v, 2/3
each.

WIRE END TYPE CONDENSERS.
25 mtd. 26 v.,1/4 es.; 50 mfd.50 v..
1/98-’! BOm(d l"v.llSu.
, 2/-ea.; 8 mfd.500 v+
2/3 ea. H 16 "mfd. 500 ., 3/3 ea.i
20 mid. 500 v., 3/6 ea.

STANDARD CAN CONDENSERS.

18x8x 8 mfd. 500 v. plug in type.
4/9 en.; 8x24 mid. 350 v., 2/-ea.;
32x8 mtd. 350 v., 3/Qea.; 24x16
mfd. 350 v., 4/6 ea.; 32x32 mfd
450v., 6/9 ea.; 16 mfd. 450v., 3/3ea.;
8x8 mid. 350 v., £/0 ea.; $2x32
mid. 350 v., 25 mfd. 28 v., 5/9 ea.;
32x 16 mid. 350 v., 3/9 ea.; 20x20
mfd. 500 v.,4/6 ; 16 x8 mfd. 350 v.
3/11 ea.; 12 x4 mid., 450v., 2/= ea:

CATALOGUE

18 A MUST FOR EVERY
CONSTRUCTOR.
S8END FOR YOURS TO-DAY.

WHEN
ORDERING
PLEASE QUOTE
“DEPT. WW."”
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FERGUSON RADI0O CORPORATION LTD., requires ENGINEERS :-

ENFIELD FACTORY Senior Engineers with initiative and sound technical background for
work on a wide range of projects covering the Television, Radio and
Communications field. Permanent posts for men able to carry responsibility
in rapidly ‘expanding departments offering exceptional promotion and
long-term prospects.

Junior Engineers of ability for work on Development Projects offering
a wide experience in Communications and Test Equipment Development
with excellent prospects for advancement.

SPENNYMOOR FACTORY Engineers with initiative and sound technical background to work on

(County Durham) the development of Radio Receivers. Permanent posts for men able to
' carry responsibility in a rapidly expanding department offering good
prospects.

Laboratories are well equipped and working conditions excellent. Successful applicants eligible for
Company’s Pension Scheme. Housing assistance considered in appropriate cases.

Applications specifying the post for which application is made and giving full particulars as to age,
qualifications and experience, etc., to:—

Employment Manager, FERGUSON RADIO CORPORATION LTD.
GREAT CAMBRIDGE ROAD, ENFIELD, MIDDLESEX

GZA This Month ’s | GZAKT 1 KW TELEGRAPH TRANSMITTERS. Two HF 300’s out-

Bargalns put. Operation 3.5 mc. to 16 mc.
TRIPLETT 400 Micro Amp. Basic Meter Unit, sealed for 8 ranges. BC610 TRANSMITTERS with speech amplifier, aerial tuning
New, boxed 32/6, post free. unit, etc. Brand new.

GERMANIUM DIODES, B.TH., 2/-; G.E.C., 2/6.
METERS. 2iin.Flush mounting M.C. 100 mA., 12/6 each ; 2in.Flush
Square 5 mA,, 10/- ; 4amp. thermo., 5/- ; 24in. thermo.0-22,,7/6 ;

RCA TRANSMITTERS. Type ET-4336. Complete with origlnal
speech amplifier, crystal multiplier and YFO units., Unused and re-
conditioned. Can be supplied with very large quantity of spares.

24in. 2in. Flush 0-15 a. thermo. Proj. 2%in., 7/6 each. 0-9 a. Hot

wire, 5/-. ] RCA TRANSMITTERS. Type ET-4332 modified by R.A.F,
TEST METER. 7 rangesasfollows: 1.5v.3v, [50v.6 mA,, 60 mA,, for use on crystal or master .oscillator. Complete with speech
5,000 ohms, 25,000 ohms. 24in. Dia. scale M.C. meter. Rotary amplifier.

selector switch, Black bakelite case, 6 x 44 x 44, fitted with removable

lid, also provision for internal batts, ranges can be easily extended.. MAGNETO 10 LINE U.C. TELEPHONE SWITCH-
Bargain Price 30/- plus 1/6 post. BOARDS (complete).

SPECIAL OFFER, ARS8 SPARES. Cabinets complete with NIQIE3 T RATSEIINEERS,
base, feet and side strlps,‘£4/|5!- each. Pkg. and Carr. 5/- Set A.R.88D’s, A.R.B8LF’s, A.R.7TT’s, S27°s, HRO, R.109 and others,

of 14 valvesfor ** D " or “ LF *’ model receivers, £5/10/-. Pane! ]
SCR510’s complete with Power Pack and telescopic aerial.

escutcheons 22/6 each, “ D * type I.F.S., 12/6 each. Matching
Speakers by R.C.A,, fitted rubber feet and 6ft. lead, 65/-.

All above items in excellent working condition.

DEAF AID CRYSTAL MIKE UNITS 12/6 each, post 9d. Working demonstration upon request.
CRYSTAL HAND MICROPHONES. Complete with lead and

Hi i iive. ish. Li q i A large selection available for SCR399 (BC6!0),
BN oo e e o senaldivesichnome! GRST hlprice 2fgts. SPARES {58 oeReT0, Fs Telophonas, aaamy
CERAMIC SWITCHES, 2 bank. 2 pole, 4 way each bank, §/-, post printers type 7B.

d. TX VYALVES 805, 807, 813, 861, 866A, DET-16 i
SPECIAL TRANSFORMER OFFER. PRI. [15,2(0,240 v. SEC., others. IR = €<, 100TH 2o wis
260{260 v. 100 mA,, 6.3 v. 3 a,, 6.3 v. | a. (for 6X5 Rec.) Unlversal
Mounting. Limited Quantity, 17/6 each, post free. Large stock of Tx condensers, crystals and other components,
SPECIAL VALVE OFFER. 83 MV Rectifiers, 10/-. 866A, 17/6 each, Alignment and _repair of communication receivers and all other
or/30/-8p‘a3ir.£5807's, 10/-each or 17/6 pr. 931A, 45/-. 832, 35/-. 8298, short-wave equipment undertaken.

80/-. , £5.

NOISE LIMITERS. Plug-in type, no re-wiring required. 3 posi-
tions, Brand new in cartons, 15/- each, post I/-.
Carriage paid on all orders over £ except where stated Please
include small amount for orders under £1. ° ° °

Please print your name and address.

CHAS H. YOUNG, GZAK New Address, Offices and Works :

Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM | BEAVOR LANE, HAMMERSMITH. LONDON, W.6
*Phone : MIDLAND 3254 ! 4 i -
All callers to 110 DALE END, BIRMINGHAM, 4 Telephone : RIV 8006 ’

"Phone : CENTRAL 1635
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Best Buy at Britain’s

BAND Ill TEST SET

TEST SET TYPE B.G.3 is a wavemeter made
by R.F. Equipment for the Ministry and covers
160-220 Mc/s., having a 54in, instrument type
directly calibrated dial with vernier. A
5 Mc/s crystal oscillator is incorporated for
checking purposes. The instruction booklet
states that the accuracg is better than 200 kc/s.

(1/10th of | per cent). The instrument em-
ploys 4-VR9I's (EFSJ and [-VRI35 (UHF
triode). It is housed in a strongly made,
handsome wooden case, size 9%n. x [3in. x
124in. high, with hinged lid, which when
opened reveals a black crackle instrument
panel with controls, terminals, indicating
lamp, etc. The oscillator itself is contained in
a completely screened compartment. The
circuit diagram, giving full component values,
is engraved on a metal plate fixed to the base
of the chassis: The instrument requires a
power supply of 6.3 volts at |.5 Amps. and
120 volts H.T. at 12 mA. which may be pro-
vided either from batteries (not provided)
orfrom mains power pack which can be housed
in the cabinet. Supplied complete with
five valves, 5 Mcfs crystal, circuit diagram
and instruction booklet, in tip-top condition
for only 59/6 plus 5/6 carriage.

TRANSFORMER BARGAINS.. 350-5-350
volts at 180 mA., 6.3 v. 5 Amps and 5 v. 3 Amps.
Standard 200/250 volt 50 cycle screened primary,
Size 4in. x 4in. x 5in. Brand new and unused
29/6 plus 2/6 post. = Filament Transformers—
Standard tapped primary, two types—Type * A "’
12 volts I§ Amps., 6.3 voles |4 Amps. Type
"B " 12 volts 15 Amps., 4 volts 14 Amps. Either
type 7/6 each.

H.R.O. 6 YOLT VIBRATOR PACK gives
165 voles 80 mA. smoothed D.C. Uses Mallory
vibrator, 6X5, heavy duty smoothing choke, etc.
In black crackle cabinet size 7Zin. x 7in. x 6in.
Brand new only 29/6.

C.R. TUBES for G.E.C.
35/- each. New and Boxed.
VARIACS. semi-variable. Rated .8 kVA, oil
filled. Adjustable for 30 volts above and below

'* Miniscope '’ price

COMMUNICATION RECEIVERS
CALLERS-—PLEASE NOTE that we havea
good selection of American and other types
of communication receivers, including Halli~
crafters, HRO, R.M.E., etc. in stock. All
thoroughly reconditioned, re-aligned and in
perfect working order, which we will be
pleased to demonstrate at any time.
COMMUNICATION RECEIVER RII55
for world-wide reception. Can be heard
at any time during shop hours. Air
tested prior to despatch. Brand new at
£11/19/6. A few slightly used at £7/19/6.
TRAWLER BAND. R!I55N, with super
slow motion drive, available at £17/19/6.
Carriage in original transit cases [0/6
extra on all models. Send 1/3 for full
details and circuit.

A.C. MAINS POWER PACK OUTPUT
STAGE enables the RII55 to be used to
*operate speaker from 200/250 wvolts A.C.
without ANY MODIFICATIONS WHAT-
EVER. All our Power Packs have heavy
duty transformers, are complete with leads
and Jones plugs and are guaranteed for
6 months.

TYPE A in smart black metal casesize 8tin, x
4lin. x 6%in. Less speaker. Price £4/10/-,
plus 3/6 carr.

TYPE B with built in speaker in black metal
case size 134in. x S54in. x 7%in. Price £5/5/-
plus 3/6 carr.

TYPE C with an 8in. R, & A, speaker in
specially designed, beautiful black crackle
cabinet to match the receiver. Size Il}in.x
104in. x 6in.
plus 3/6 carr,

A de Luxe job. Price £6/10/--

U.S.A. DYNOMOTOR. 12 volts D.C.

input, 250 voles 60 mA. output. Weight
2% Ibs. Size 44in. x 3in. diameter. Ideal for
car radfo, mobile amplifiers, small trans-

mitters, etc. All tested prior to despatch.
ONLY 22/, post paid.

POLICE, FIRE, WROTHAM
THE RII132A receiver covers 100-124 Mc/s with
variable tuning. Very easily altered to other
frequencies. Complete with all | valves. Requires
only 250 volts and 6.3 volts when it is ready to
operate. Complete circuit supplied. Only 45/-,
plus 7/6 carriage. BRAND NEW. Will operate
from our standard RII55 power pack using
special lead, price 10/- extra.

POWER PACK NO. 3.  Standard 19in. rack-
mounted power packs for 200/250 volts mains
operation. Paper smoothing, two heavy duty
chokes, VU39 rectifier. Output 250 volts D.C.
{00 mA., 6.3 voits 4 amps. Two types : Mark |
with H.T. current meter at £4/4/- ; Mark U with
H.T. current and voltmeters at £4/10/-, carriage
S/-. Suitable for use with P48, RI132, RI48I,
R1392, R1155, ete. Lead for any specified set with
Jones plugs, 10/- extra. All power packs guaran-
teed in working order.

the mains input. Price £5.

METER BARGAINS
UNIVERSAL AVOMETERS MODEL 40
—very little used, thoroughly checked and
tested. First-class multi-range test meter for
ONLY £9/19/6.
| Milli-amp, 24in. square panel mtg., 15/-.

S Milli-amp. M/c. 24in. square panel mtg., 7/6
200 Milli-amp. M/c. 24in. diameter flush panel
mtg., 10/6.

20 Amps. 24in. diameter M/coil, 7/6.

20 Volts 2in, square panel mtg., M/coil, 7/6.
590 Milli-amps. Thermo-couple 2in. square
panel mtg., 5/-.

All the above meters are brand new and boxed.
G.EC. | mA. METER RECTIFIERS,
BRAND NEW AT ONLY 11/6.

3,500 volt moving coil 34in. projection type
at the SPECIAL BARGAIN price of 15/-.

INDICATOR UNIT I82A
contains 3 EF50, | SU4G, 4 SP6! and a 64in.
C.R.T. type VCRSI7. This tube will replace
the VCR97 without any alteration, is com-
pletely free from cut-off and has a more
pleasant tube colour. Contains in addition a
very large assortment of pots, reslstors,
condensers, ete. Tubes demonstrated.
Supplied BRAND NEW (less relay) for only
67/6, plus 7/6 carriage in original transit
cases. Original circuit supplied FREE
with each order, or 16 separately.

NOTE PRICE REDUCTION

MICRO-AMP. METERS

100 MICRO-AMP. METER. 24in. barrel,
3iin. flange, panel mounting. Scaled
0-1500 in 15 clear divisions. These meters
have just arrived and are BRAND
NEW in original maker’s cartons. Now
in short supply, they are a real bargain
at 42/6 each.

50 MICRO-AMP. METER. 2fin. barrel,
3iin. flange, panel mounting. Scaled
0-100 in 50 equal divisions. Price ONLY
4 £3/10/- each.

VALVE BARGAINS

New and in original boxes.

2X2; At2/6: RK34, EI148, 954,

New Ex units. VR9ISylvania, 8/6 ; VRII, 6/-;
VR6S, 3/6 ; VR6SA, 3/6 ; VR6SA, 3/6; VTS50I
(TTI1), 5/-; VRS2, 7/6 ; 807, 7/6; CVé6, VRS,

VR92 at If6 each or 15/- per dozen.

Soiled, tested. VR65, VRESA at 2{6 ; VR9I at

3/3.
METAL RECTIFIERS

Selenium 230 volts 60 mA. at 5/~ ; 300 volts
100 mA. at 7/6 ; RM2 at 4/3 or two for 8/-;
RM4 at 17/~ ; Selenium Full Wave Bridge 6 or
12 volts— | Amp. at 7/6 ;2 Amp.at 11/3 ;3 Amp.
Heavy duty selenium
rectifier, square fins, size 84in. x 4in. x 4in. Two

at 12/6 ; 4 amp. at 15/~

At 7/6 : 6AGS,
VR53, VRS6, 6C5Met, TTI1, 6SH7Met ; At 5/- :

units in full wave bridge give 48 volts 10 Amps.
D.C. Brand new at £4 per pair.
COLLARO THREE SPEED AUTO
CHANGER 3RC521 complete with two separate
crystal heads. BRAND NEW AND BOXED.
Only £9/19/6.

GOODMANS AND B.T.H. [2in, I5 watt
IS ohm heavy duty speakers in stock. Brand new
and boxed at bargaln prices for caHers.

PUSH PULL OUTPUT TRANSFORMERS
1S watts, push-pull 6Vé's to 15 ohms. A bargain
for ONLY 7/6 each.

HEAVY DUTY CHOKES. 5 Hy 300 mA., 50
ohms, size 3in. x 4in, x 44in. Potted type, chassis
mtd. Price 12/6. 30Hy., I150mA., 300 ohms,
universal mounting, size 4in. x 3in. x 2in. Price
10/6. 5 Hy. 200 mA. 120 ohms, chassis mounting,
size 24in, x 24in. x 3in. Price 7/6. These chokes are
all brand new and boxed.

45 Mc;s PYE STRIP. Vision unit for London
frequency, complete with 6 EFS0 and | EASO0.
Circuit provided. Price £3,10/-, plus 2/6 carriage.
TV PRE-AMP. Uses 2 EFS0's and tunes to
45 Mc/s, Easily altered to other frequencies.
With valves, 19/6, less valyes, 10/, post |/- extra.
E.H.T. TRANSFORMER for the VCR97, etc.
Mains input. Output 2,500 volts, 4 volts 2 amps.
2-0-2 volts 2 amps. Fully guaranteed at 35/- each,
plus I/- post.

CO-AXIAL CABLE. Brand new 70/80 ohm.
with STRANDED inner conductor. Not ex-Govt.
Price 9d. per yard. Minimum per post. 7/6 per
doz. yards.,

HEAVY DUTY twin circular polythene cable,
weatherproof, suitable for extension mains lead,
etc. Price 9d. per yard. Minimum per post
8/6 per doz. yards. SPECIAL OFFER of 100 yard
coil for 50/-, plus 3/6 carriage.

TELEVISION RECTIFIERS 34in. long, 2iin.
dia.,, 235 volts A.C. input. Type A—Output
300 mA., price 13/6. Type B—Output 380 mA.,
price 14/6. These are BRAND NEW. Either type
plus /- postage.

COIL PACKS. We have a bargain line in
S. M. and L. wave packs for 465 kc. I.F. Single
hole fixing. Price 14/6, BUT regret CALLERS
ONLY this item.

LF. TRANSFORMERS iron dust core, 465 kc/s.
brand new, manufacturer’s surplus, ONLY 6/9
per pair.

TYPE 12 TRANSMITTER. Mains operated
transmitter covering 1.2-17.5 Mc/s in four bands,
crystal or V.F.O. Size 24in. x 124in, x 174in.,
weight 134 Ibs. Complete with all valves, ready
for operation, In first class condition and tested
before despatch, with circuit and inftructions'
ONLY £16/16;-, plus 14/- carr. A few, soiled,
tor callers only at bargain prices.

STANDARD TRANSFORMERS

Transformers of current manufacture. Two
types, both standard tapped primaries.
Universal mounting. (1) 350-0-350 volts

80 mA., 0-4-6.3 volts 4 amps., 0-4-5 voits
2 amps. (2) 250-0-250 volts 80 mA., 0-4-6.3
volts 4 amps., 0-4-5 volts 2 amps. Both these

transformers are new and boxed, fully
guaranteed at 18/- each, post paid.
30 VOLT TRANSFORMER standard

primary. Secondary 30 volts 2 amps., tapped
to give 3, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24 volts.
Has countless uses. Price 17/6.
METAL RECTIFIER, 12 volt 2 amp, full
,wave bridge type. Suitable for use with the
above transformer. Price [1/3.

CHARLES BRITAIN (Radio) Lid

C"‘Q II UPPER SAINT MARTIN’S LANE,
b LONDON, W.C.2 ©

One minute from Leicester Sq. Sta. (up Cranbourn St.) TEMple Bar 0545

Shop Hours: 9-6 p.m. (9-1 @.m. Thursday)

Open all day Saturday
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MIDLAND INSTRUMENT CO.

(RADID) LIMITED

V.H.F. Wavemeters. Type 4. Ref. AM.10T/534, Cavity Tuned,
complete with YU39 4 volt rectifier, SP61, VR92, C.V.5] Magic
Eye Tuner, Brand New in sealed boxes. 39/6 each.

Power Packs, Type S441, B, Input voltage 200/250, 50 cycles A.C.
Outputs 300 volts 200 mA., L.T. 12 Volt 3 Amp., also separate 12
volt | amp, supply operating built in Londex overload relay,
with 5U4G valve, Supplied in grey mottled cabinet size 13{in. x
7%in. x 63in., 62/6 each.

Vibrator Power Supply Units, 6 volt input, Output |80 volt
40 mA., using Metal rectifier, size 74in. x 53in. x 3in., 22/6 each,
P24 Camera Control Boxes. Type 35 No. 20, Brand new, 27/6
each.

A.C. Mains Transformers, Ex-Admiralty; input voltage 100/250
A.C. at 50 cycles, Outputs 670 x 670 volt at 200 mA,, 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, 12/6 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%in. x 4in. x 14in. 3/6 each.

R.1155 2 Speed Slow Motion Motor Drives. ‘' A’ type with
double knobs, 4/- each,

Amplifier Cabinets, Ex-Well Known Manufacturer, sloping
desk type, well constructed with ventilated cover, chassis drilled
for 5,1/0 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. €7/19/6 each.

A.C. Voltmeters. BS! Grade, reading 0-300 volts at 50 cycles,
34in. panel mounting, supplied complete with leads and case.
39/6 each.

Transmitter Units, Type 39. Covering V.H.F. frequencies,
complete with A.C. mains 230 volt 50 cycle E.H.T. and L.T. supply,
condition as new at £5/19/6 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.

American Rotary Transformers. 12 volts D.C. input. Output
255 volt at 65 M/a. Size 4}in. x 24in. For Car Radio Operation.
Also suitable for running Efectric 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 6 way, spacing between contacts
lin. spacing between wafers |4in. and 5in., 9/6 €ach. .

Venner Hour Meters for Time Recording, capacity zero-10,000
hours, incorporating synchronous 200/250 volt 50 cycle motor.
For component and instrument life check. Brand new, 69/6 each,
Mains Isolation Transformers for industrial purposes. 230 volt
A.C.50 cycles input. Output 230 volt 50 eycle 1,000 watts, supplied
complete in heavy duty metal case, size 13in. x 104in. x 8in.
Price £6/10/-.

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/a., 4 volt 4 amp. C.T. W.D. rating insulation test 3,000 volts.
Ample space for additional 6.3 winding if required, 22/6.

H.R.O. 6 volt Vibrator Power Packs. Output 165 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 74in. 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. 15 Henries at 275 M/a. Ministry
rating, resistance 25 ohms, 10/6 each.

Meter Switches. Standard Yaxley Wafer Type, 8 bank, single
pole 9 way, |l way or 12 way. Size 2iin. diameter, switch length
5%in. plus spindle, 24in. Price 7/6 each.

A.C. Mains Transformers, 0/230 to 250 volt 50 cycle input.
Outputs 250 volits h/w 60 M/a., 6.3 volt | { amps. Size 3in. x 24in. x
24in., with fly leads, brand new, 8/6 each.

Microamp Meters. 0-100 Microamps. 24in. 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 cycle at 100 watts. 92/6 each, ditto 12 volit input, 102/6.
Mains Transformers. Input: voltages 200/250 at 50 cycle.
Output 350 x 350 vole 180 M/a. Lt. Windings 6.3 voit, 5 amp.,
5 volt 3 amp. Brand new. Ex-W.D. 29/6 each.

Charging Transformers. 200/250 voit at 50 cycle. Outputs
14 volt | amps also 4 volt | { amps. Brand new, 7/6 each.
Chokes. Heavy Duty Ex-W.D. 20 Henry 120 M/a., size 3in. x
4in. x 24in., 10/6 each. g
Please print your name and address clearly, also include
postage or carriage on all 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 o
@ Nearest Tube Stations : Piccadilly or Leicester Square.

VENNER 24-VOLT TIME DELAY SWITCHES, consists of a high-grade clockwork
motor with external wind, 2 electro-magnets, 5-pole cam operated comtacts, in
smart metal cases size 3fin.x 2§in. x23in., fitted 4-way terminal block, brand new
boxed, cost ££s, our price 10/-, post 1/-. .
PROJECTION UNITS, consist of an enclosed lamphouse, fitted 24-v. 15-watt lamp,
highly polished reflector, attached mount 21enses,one & concave/convex,
the other a Dallmeyer bloomed ** Achromatic®’ 40 mm. dia.,3}in. focailengthlens,
taken from new equipment, 10/-, post and packing 1/-.

CHARGER KITS, consists of a G.E.C. 12-v. 1}-amp. {ull-wave bridge rectifier, with
a Douglas 200/230/250-v. specialiy designed for this rectifier, giving
the correct A.C.input voltages, to charge a 2, 6 or 12-v. battery at 1} amps.,2 brand
new components, complete with circuit diagram, and instructions, 25/-. post 1/8.
AIR COMPRESSORS, or vacvum pumps, Romec rotary vane type, develops constart
40/50-1b. 8q. in. pressure, fitted 2in. long #in. dia. splined shaft, size (less shaft)
6in.long, 4in. by 4in. dla.,brand new in sealed cartons, 20/~, post 2/-.

TELEPHONE SETS, consists of 2 combined receivers and microphones, provides
perfect 2-way communication (up to 1-mile with extra fiex) seli-energised, no battery
required, 20-ft. connecting flex, complete ready for use, brand new boxed, 12/6,
post1/-,

VARIABLE RHEOSTATS, wire wound on ceramic, laminated wiper, 50-ohma at
1-amp.,eazlly altered to 12.5-ohms at 2-amps.,new boxed, 5/-, post 1/-.

PLESSEY MOTORS, 200/250-v. A.C.mains,shaded pole, as fitted to the 3-speed gram.
units,size 3in. X 3in. x 2{in., brand new boxed, 12/6, post 1/2.
,BUZZERS, 3 to 6-v. high note, platinum contacts, knob note control, fraction of
original cost, new, unused, 5/-, post 1/-.

ELECTRIC REV, COUNTERS, dial scaled 0-4,000r.p.m., containe A.C. motor,
permanent magnet slip drive to the hairspring loaded polnter, bakelite cases, lush
‘panel mounting, new, unused, 5/-, post 1/2.

CROMPTON PARKINSON METERS, 4in. scale, graduated 40-45-50-55-60 cycles,
with sub-division, incorporates Westinghouse metal rectifier, fiush panel mounting,
brand new, boxed, 30/-, post and packing 2/-.

DETECTOR UNITS TYPE 66, a sclf-contained unit, fitted CV-271 (IT4 type) valve,
varions components. compartment to take a U2 cell, switch, etc., 7in. long, 1}in.
dia., new, unused in rubber waterproof cases, 5/=, poat 1/-.

SUPPRESSORS, car plug fitting,stapdard 15,000 ohms, for easier starting, T.V.and
car radio suppression, brand new stock, current price 2/8 each, our price, set of 4,
3/6, post 3d.,sealed cartons of 100, 62/6, post1/6,

THERMOSTATS, close at low temperatures, adjust. 30-60 deg. F., ideal for green-

: houses, car heaters, frost warning, etc.,2/6, post 4d.

SWITCHBOXES, black matt finish alloy, size 3{in.x2}in.x2in., fitted 2 Wylex
250 v. 10 amp. A.C. on/off toggle switches, new unused, 2/6, post 9d.

G.P.0. TYPE 3000 RELAYS, 100 plus 100-ohm balanced, 4-pole, 1-make, 2-break
and changeover contacts, new, unused, 5/-, post 9d.
H.S.RELAYS,145-0hm,s.p.c.0.,2/6,post6d. IMPULSING MECHANISMS,actuating
switch, 12/24-v., 1/8, post 1/-. BOSTIK CEMENT, i-1b. tubes, 1/6, post 7d.
EMPIRE TAPE, lin. wide, 50-yd. rolls, 2/6, post 9d. SLYDLOK FUSES, 250 v.
15 amp., 1/8, post 3d. TEST PRODS, 6in.iong, fitted red and black flexible, 1/6
pair, post 4d. THROAT MlCROPHON*“, lect tic, boxes of 2

1/8, post 4d. TOGGLE SWITCHES, 24-v. 20-amp. on/off, 1/-, post 3d. GER-
MANIUM CRYSTALS, 2/-, post 3d. CRYSTAL SET COILS, med. and L-wave, with
circuit, 2/6, post 3d. BOMB COMPUTORS, 40/-, carriage 10/-., 8cot ., 12/6, N.I.,
15/-. UNIVERSAL SWITCHES, twin press-button, 250 v. 5 amp. A.C.,boxed with
circuits, 1/9, post 4. WIRE STRIPPERS, usual toolshop price 15/, our price, new,
boxed, 5/-, post 6d. ARROW SWITCHES, 250 v. 25 amps., 4-way rotary, 3-heat
and off, series parnilel, 2/6, post 1/-. PNEUMATIC DASHPOTS, 3in.long, #in. dia.,
plunger movement 2in., 1/9, post 6d.

Many other bargains to offer ; send 6d. forlists.

MIDLAND INSTRUMENT Co., MOORPOOL CIRCLE, BIRMINGHAM 17

Tel.: HAR 1308

DD < > D e -

PROOPS of KINGSTON
59 HUPS BROS L'> =

-
The only < walk-around’’ radio shop In Surrey

AGCUMULATOR CAPACITY
TEST SETS

A.M. No, 5AR218I
For discharging at a controlled rate 2, 6, 12 and 24 volt
batteries. Containing ammeter, voltmeter, watt/hour meter,
variable resistance. Assembled In heavy cast case for wall
fixing.
A vital necessity for any battery room. In fully guaranteed
condltion, plus carriage .. ... £I5.

PROOPS BROS. LTD.

39, Cambridge Road, Kingston-on-Thames,
Surrey Tel.: KINgston 4614

CLOSED—I O'CLOCK WEDNESDAY. OPEN—ALL DAY SATURDAY
Correspondence to : 119, Charlotte Street, London, W.I.
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ENYLAND BROS, M,
The “Unitelex Prima” Tape Recorder

OR ON HIRE PURCHASE
(£19/19/- Deposit. Balance by 6 monthly instalments

GNS. of £7/3/- or 12 monthly instalments of £3/13/2.)

TAPE DECK : Truvox Mk, ll. 3-motor Twin Track Two Speed (3%in. per second and
7%in. per second). AMPLIFIER : Unitelex PR3A. Valves EF40, 12AX7, EL4[, EL41, EM34.
Separate power pack with full-wave metal rectifier system for robustness and instantaneous brake
operation. CONTROLS : Bass control (boost) operative on both record and playback ; treble
control (boost and cut) operative on playback ; volume control. INPUTS : Low Gain 20mv. across
| megohm, used for recording frorr_l Radio, Television and Gramophone. High Gain 100uV across 2 megohm,
used for recording from microphone. FREQUENCY RESPONSE : 50 Cycles—I0 Ke/s + 3 dbon recording.
20Cycles—14 Ke/s & | dbon direct playback, OUTPUT : 4 watts. L/SPEAKER : High—Flux 10in. elliptical
speaker—provision for feeding up to 2 extension speakers ; switch for muting internal speaker if desired
RECORD LEVEL INDICATION : Magic eye. Direct Playback available for playing records from Gramophone
unit or as direct microphone amplifier. A.C. Mains only, 200/250, 50 cycles. Supplied complete with microphone
and tape. Weight 35 Ibs Dimensions : Height [84in., Width 17}in., Maximum Depth [0in. Send 24d. stamp
for illustrated brochure.

. " "
EXAMPLES OF OUR ™"EASY PAYMENTS = TERMS
[ | é { 12
ARTICLE Cash Price | Deposit monthly monthly
| | payments | payments
i |
T.V. Enlargers. 9in. .. £2 10 0 16 8 6 2 —_
TAMSA TYPE 100 TAPE RECORDING |T.v.Enlargers. [2in. £310 0 £l 3 4 8 8 | -
HEADS. As used by the leading commerc:al De Luxe T.V. Enlargers. £315 0 £l 5 0 9 2 ‘ R
tape recorder manufacturers. Housed in |Bremi Microphone 7D .......... £315 0 £1 5 0O 9 2 =
chromium plated brass case on adjustable mount- {Tamsa R/P & Erase Head £410 © £1 10 0 10 9 --
ing. Record/playback. heads have {-thou. gaps | Amplion Testmeter. I0rangesA.C.-D.C. | €5 0 0 £1 13 4 1 3 -
and erase heads have 2.5 thou. gaps. These |Bremi MicrophonesilA............ ... €5 5 0 £115 0 12 1o -
heads are of high impedance. Price 45/- each. Three 1,200ft. reels Scotch Boy Tape ... £5 5 0 £1 15 0 12 10 —
X Black & Decker }in. Universal Drill ... £5 19 6 £2 0 0 14 3 7 4
*“ HERALD " TAPE RE.CORDER. 8in. |Collaro AC514 ............. 9 £6 511 £2 2 0 15 1 710
Speaker, 2 inputs with mixing controls, Lane |Bremi Microphone 13U.. €6 6 0 £2 2 0 15 1 710
Tape Table, Single tape speed twin track recording. | Goodmans Axiom Iol. 8in. LISpkr €612 | €2 4 1 15 9 8 1
Fast rewind and forward speeds. 48 Gns. or on |[Garland Amplifier ACI|A £ 12 6 £2 4 2 | 15 9 8 |
H.P.  Send 24d. stamp for brochure. Collaro AC47........c.cocoevinn. €13 4 | £2 4 6 15 11 8 2
. Wharfedale Golden CBS. [0in. Speaker £8 6 7 £215 7 1911 lo 2
MAGNETIC TAPE. Now available, the new ]Goodmans Audiom 60 Speaker .. £0 12 6 £217 6 £l 0 8 10 7
Scotch Boy High Coercivity Tape MC2-111, with [B.S.R. 3-speed single player. GU4 £ 5 0 £3 1 8 £ 2 2 14
higher output and signal-to-noise ratio. Price ]Connoisseur Pick Up, 2 heads £9 5 6 £ 110 £1 2 2 1 4
35/- per 1,200ft. reel. Still availdble : Scotch |Leak Pre-amplifier................ 9 0 £3 3 0 £ 2 7 " 7
Boy MCI-IIl : 1,200ft.. 35/- ; 600ft., 21/- ; 300ft., f[Wharfedale Wl2/cs. 12in. ... £9 15 0 £3 5 0 £ 3 4 i
12/3. Spare 7in; spoois, 4/3. Ferrovou:e the new Goodmans Axiom 150, Mk. Il . £10 é £3 8 & £l 47 12 7
kraft-based medium coercivity tape : 1,200ft., |Leak * Varislope *’ Pre-ampllfer £12 12 0. £4 4 0 £l 10 7 I5 6
22/6. Spare 7in. spools, 4/6. Magnetophon Garrard 3-speed Auto-changer. RC75A £15 8 | £5 2 8 £1 16 10 18 10
Tape : £2 per 1,200ft. reel. Garland Amplifier ACIV ..................... £I1515 0 £5 5 0 £1 17 8 19 3
B.S.R.‘“ Monarch '’ 3-speed Auto-change | £16 10 3 £510 | £1 19 6 £ 0 3
BRENETTE MICROPHONES. jarge sales |Garrard 3-speed Auto-change. R.C.80 ! £17 | 3 £5 13 9 £2 010 £1 o1l
of these popular microphones have enabled us to |Lane Tape Desk, Mk. IV ... £17 10 o £5 16 8 £2 110 £l 1 5
make substantial reductions in the prices. The [« Unitelex ™ Record/Playback Amplu-
following range is available : Type 9ND : Multi- fier. PR3A ... ........... £20 0 O £6 13 4 £ 7 10 £1 4 6
directional ball-type, in black and chrome £2/2/- Connoisseur 3-speed unit .... £21 17 3 £7 5 9 £2 12 3 £1 6 9
post 2/-. Type 7D : Directional type, for instru- | Truvox Tape Deck, Mk, il £23 2 0 £714 0 £215 3 £l 8 3
mental or vocal use ; black and chrome, £3/15/-, |Leak ¢ Polnt One ’* Amplifier £28 7 0 £9 9 0 £33 7 9 £l 14 8
post 2/6, Type IIA : A wide-frequency-response | @.U.A.D. Amplifier with pre-amplifie £35 0 0 £11 13 4 £4 3 8 £2 2 9
microphone, in brown cast case with chrome grille, | Herald Tape Recorder . £50 8 0 £16 16 0 £5 17 & £3 1 8
£5/5/-, post 2/6. Type I3U : A highly sensitive |Unitelex * Prima *’ Tap {
studio microphone with outstanding frequency (Described above) .. rerrrereeannnnennes | €591 0 £19 19 0 £ 3 0 £3 13 2
characteristics. Flexible mounting enzbles it to
be used directionally or not as required. Black This list is not exhaustive—if your requirements are-not here, ask us for H.P. quotation.
and chrome finish, £6/6/-, post 3/6.

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. LONDON BRIDGE
OPEN ALL DAY SATURDAY. 6 mins.

SHOP HOURS: Mon: Tues: Wed: and Sat: 9a.m.—ép.m. Thurs: 9a m.—Ip.m. Fri:9a.m.—T p.m. ! NEW CROSS

GARLAND BROS. LTD.

CHESHAM HOUSE, DEPTFORD BROADWAY, SE.8. TEL : TIDEWAY 4412/3
§ OBELISK PARADE, LEWISHAM, S.E.13. TEL - LEE GREEN 4038
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RECEIVERS - TEST EQUIPMENT - AMPLIFIERS - RECORDERS, ETC.

Britain’s most comprehensive Suppliers of Electronic Equipment for “Hams’ and Industry.

All readers are cordially invited to call and inspect our stocks.

AMPLIFIERS - RECORDERS - SOUND EQUIPMENT

The latest Webster Tape Recorder in case (1953), £75. TRIXETTE 3-speed
player as NEW £25. Bajrd type 2 tape recorder, £45. Microphones.
Lustraphone, STC, Ronnette, Tannoy, etc. Rogers Amplifiers,£20. - Disc
cutting gear MSS, BSR, U.S.A. 2-speed motors and cutting gearliOv,,
£11. Loudspeakers in stock. Goodmans, Wharfedale, Vitavox, etc,

BRITISH TEST EQUIPMENT

AVO Model 7 as NEW, £15. Model 40, £12. AC/DC minor, £6/15/-,
Roller panel valve testers, £12. Electronic test meter by AVO, £30.
Wide range signal generator, £22. AVO valve characteristic meter, £50.
AVO signal generator £9. Taylor 65C signal generator, £13. 90A
test meter, £10. 260A TV Wobbulator, as NEW £30. Evershed Wee
meggers 500 v., £14. Bridge type and others in stock. Marconi : Signal
generator types TFI44G, TF517, TF390/G. Valve voltmeters, output
meters, Marconi BFO type LOBOOA, etc. Cossor Double Beam oscillo-
scopes, type 3339, 339 from £35.

TRANSMITTERS

U.S.A. 1953 Harvey Wells, type TBS50. Phone CW, 80, 40, 20, IS5, |0,
6 and 2 metres. Crystal Oscillator VFO switching. AS NEW. Less power
supply, £45. ELMAC transmitter 50 w. Phone or CW. VFO or crystal
control, 75, 20, |}, 10 bands, Dual scale meter, less power supply mobile
or fixed, £50. Latest Job. £55 NEW. Hallicrafters HT17's, £25.

RECEIVERS

All receivers are in good working order and condition unless stated.
§X28, 550 ke/s-42 Mc;s., £45. SX24, 550-42 Mc/s., £28. SX42 540 kc/s-108
Mc/s. S20R, 550-42 Mc/s., £25. S20, £20. $29, AC/DC portable, battery
550-32 M¢;s., £25. $38 AC/DC 110-250 v, 550-30 Mc/s., £25. Also in

stock $27, 30 Mc/s-150 Mc/s., S27CA, 150-230 Mc¢/s., HTI1 A Marine 12 v.
radiotelephones. HRO receivers junior and senior types with all coils
and power supplies from £27, complete. National NC44, NRI0O,
NC81X, NC200. Marconi CRI00. 60 kc/s-30 Mc/s., £32. RME 69, £35.
Eddystone receivers : Types 640, £22/10/-; 740, £35; 750, £50 ; 680,
£65 ; 670, £35 ; 504, £25. RCA receivers, AR88D and LF from £55.
Set of three dials for model D, £1/10/-,

MANUALS for the following receivers : AR88D-LF, AR77E, Marconi
CRI00, $20, S20R, B2 Transmitter/Receiver, H.R.O.s. Photostatic copies
of orlginals £1/7/6.

Also in stock. Receivers by many other makers. MCRI receivers, £8.
B2 Transmitter/Receiver, £20.

U.S.A. MICROWAYVE TEST GEAR

No technical manuals for sale. Please write for prices.

TS3. S band power frequency meter. TS10. APNI Test set. TS13. AP.
X band signal generator. TSI4. S band signal generator. TS34. Radar
Syncroscope. TS$36. X band power meter. TS62. X band echo box.
TS69. 300-100 Mc/s. frequency meter. TS127. 300-7G0 Mc/s. frequency
meter. TS226. 300-1,000 Mc/s. power meter. BC22l. Frequency
meter (Bendix). BCI277. S band signal generator. TS45/AP. 3 cm.
signal generator. [1-222A. 8-15 Mc/s. 150-230 Mc/s. signal generator.
IE-19 signal generator. TS89. Pulse voltage divider, TS47. 40-
500 Mc/s. signal generator, TSI74. 20-250 Mc/s. FERRIS. 22A signal
generator, Dumont scope, type 224A. GENERAL RADIO 804B.
30-300 Me/s. signal generator.

RECEIVERS :+ KLYSTRONS - MAGNETRONS

American Receivers. APR4 and tuning units, 30-1,000 Mc/s., APRS,
1,000-6,000 Mc/s. Klystrons 723/AB, 707A, 707B, CVI29. Magnetrons
725A, 2J32, 2K33, 2K25, TR cells 1B24, and many other items of
equipment covering HF, VHF, UHF and centimetric bands.

% OUR ONLY ADDRESS IS  WE ARE ALWAYS PREPARED TO PURCHASE EQUIPMENT SIMILAR TO THE RANGE NOW OFFERED

UNIVERSAL ELECTRONICS

*27 LISLE STREET, LEICESTER $Q., LONDON, W.C.2 e one
Shap hours, 9.30 a.m. to 6 p.m. Thursday, 9.30 a.m. to | p.m. MEAd B LS LINight)

HAVE YOU A TYPE (8-19-21 OR 22 TRANS./RECEIVER— _CABINETS—RADIO CHASSIS—-

if so buy these brand new and boxed ARPI2 Valves at 4 for £1, or OUTSTANDING BARGAINS

5/6 each—white they last. Console T R . f 0 . = o
NEW TYPE 64 OR i82A OSCILLOSCOPE UNITS. Con- Alnsoe ape-Recorder ; Radiogram ; Radio and Television.
taining YCR97 or 517—with mu metal screen and rubber mask. s0_many varied Table Model Cabinets. In polished walnut.
EFS50s or VR65s, 3 EB34s. Dozens of H.V. condensers, resistors and @ 12in. or 16iu. C.R.T. GONSOLE TELEVISION CABINET in high polished veneer
pots. Now is the time to buy these units before they are gone. size 3it. 5in, x 1ft, 4in. X 1ft. 10in. wide. PRICE 110/-. E
Price £3/10/-, including ‘‘ W./W."”" T.V. Scope Circuit. $ CONSOLE TAPE RECORDER CABINETS, from 170)-.
LABORATORY TEST EQUIPMENT. ~ For aligning and :Agg:A:RA MODERN DESIGN RADIOGRAM, complete with latest MODEL ** COL-
checki . . s 3-speed autochange unit, £31/10/-net trade and CHANGERS, LOUDSPEAKERS,
ing_Trans./Receivers covering 150 to 234 Mc/s. comprising : MAGNETI¢ TAPE RECORDING EQUIPMENT, MICROPHONES, RESISTORS, CON
;ype :3%9268. sFreq.I.e(r;\cy Dip Grid SMe:e.-. 145-235 Mc/s. DENSERS AND TUNING COILS, ETC. - i i
ype |-196-B. Signa en tor. 150-234 Mc/s. DE-LUXE RAD
Type BCI066-R. Radie Recoiver. 150234 M<: Js. Price £12 the R A S.vaive 3 W/B Superhet Retelver. AO: mains 200/250 volt. Latest Mullard
%_et. Carriage extra. Just right for aligning and checking the new ;‘;‘;}:‘t‘:{g ;;Lvt:i;iihxﬁlﬁfélfjlgolﬁcﬂnmfs%gggnand ff‘?c"::&gﬁ'v‘{f’"” jg“;"'
€] names. 'y jume -omn,
V.X.L a\;agsF.M.l g:ndss/.6 . GAGS. 10/65 117Z6, 12/6; &SHT, 5/6; Tone,\\'nvcchwgeau:‘i‘ 'l;uqing.]gh.:ﬂ; glz; %ﬁmﬁ'x gmbfem?i ;eﬂkc&lorhoﬂzontal,
. 'y 3 3 H 'y H ’ H al Bize x a C. . 2. b-valve 3W/B
EF50, 6/6 ; 955, 954, 6/- ; SG2I5, 6/6 ; Pen 220A, 6/6 ; TTI1, 8/6 ; Buperhet Receiver. Speciﬂcmfm{lan for R.1 but si:e :eha.séis
42, 10/6 ; 9001, 9002, 9003, 7/6 ; 954-955, 6/6. . Lia. x 7in. X 2jin., scale 8in. square. Price £9/18/6.
MAZISBI-S ;‘SI(}AP:SSORTERE.4Input 200/240 v. Output 350-0-350
or - volt 80 mA. an and 6.3 v. 4 a3, and 4and 5 v, 2 a. i
T;icrez%a Input 200/240 v. Output tapped 3, 4, 5, 6,8, 9, 10, 12, TRADE ONLY SUPPLIED. EXPORT ENQUIRIES WELCOMED.
, 18, 20, 24, 30 volts, 2 amps., 21/6. All with one year’s guarantee. V_E_s_ WHULESALE SERVIGES LTn_

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 amp., 14/6 ;
4 amp., 22/6 ; 6 amp., 30/~ ; | amp., 8/6 ; [2 v. 100 mA., 3/-;
H.W., 250 v. 100 mA,, 9/-; 80 mA., 6/6 ; 250 v. 275 mA., 17/6.
GERMANIUM CRYSTAL DIODES, 3/9.

NEW P.M. SPEAKERS. By leading manufacturers. Sin., 15/-;

*
6in., 16/6 ; Bin., 20/~ ; 10in., 26/6. WILL APN-9, TS-67, R-89B/ARN-5,

M/C MICROPHONES with matched Trans., 15/6. ARC-1, ARC-3, ART-13,

FL5 FILTER UNITS, 8/6. S s switch. FL8, 12/6.
TYPE FT243 FREQU/ENCaYmeCaIsR$§§I':uLtS|.es g rl'@: B U Y &cﬁzg’ Bf&%\?_%l SC}I{{ZZ%’

In 25 Kc. steps, 8/-. Lists supplied.

11 GUNNERSBURY LANE, ACTON, W.3. Telephone: ACOrn 5027

¢ \s/t?e%'{“\gg;/?'ron PACK. Output 250 v. 60 mA. Complete MN'311,kMI-32. ARN-7, Head-
. 22/6. l 7 sets, Mikes, Cannon Amphehol

TRI196 TRANSMITTER SECTION. Ne d complete but an S 5 R P

less valves. 4.6-6.8 Mc/s. Easily converted, Iv;/:n W‘:it}r:‘sa?vfas t'; y ® ! plugs, 274-N’ ARC-S’ Dyna-

LR. ARMY HEADPHONES, 8/6. motors, Test sets, “TS-" or

TIME DELAY RELAYS. We specialise in units giving varying surplus “1.7

time constants. Please send us your requirements or proble);ns. pl'eﬁXt.ES..

FISHING ROD AERIALS. Set 3—12ft., 7/6. Screw type, 9/6. radi State condition and Best Price
RUBBER MOUNTING BASES, 3/6. Qo Aircraft Radio

All Carriage paid in the U.K. from Dept. W.W., parts’ Industri'es Inc
] 'y

The RAD'O & ELEGTRIGAL MART 85 St. John Street, New Haven,

2538 P e ; i
ORTOBELLO ROAD, LONDON, W.II quipment Cables: Arico. Conn., U.S.A.
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RADIO-GRAM CHASSIS
3 Wave-band Superhet. Med., long and short.
5 Latest Type MULLARD Valves.
4hPosition Switching. Gram., med., long and
short.

Provision for A.C. Mains,
-Extension Speaker, 1107250 volts.
Chassis {lin, x 7in. x 24in. Scale 8in, Square.
Or Chassis 13£in. x 64in. x 25in. Dial 10in, x

Lin. PRICE £10/5/-.
BRAND NEW AND GUARANTEED CARR.
PACKING AND INS. (0/-,

62A INDICATOR UNIT
Complete with VCR517 or 517C, 12—EF50,
4—SP6l, 3—EA50, 2—EB34.
Built on double-deck chassis.
Absolute new condition.

89/6. Carr. 7/6.

R.F. OSCILLATOR UNIT
 6—18 kV., including rectifier winding.
25/-.

PYE 45 M/CS. STRIP, TYPE 3583 UNITS

8ize 15in. X 8tn. X 2in. Complete with 46 Mc/s.Pye
Btrip, 12 valves, 10 EF50, EB34 and EA50, velume
controls and hosts of Resistors and Condensers.
Hound and .vision can be incorporated on this chassis
with minimum space. New condition. Modification
data supplied. Price £5. Carriage paid.

v TAPE-DECK AMPLIFIER AND POWER UNIT %
This unit Is specially designed for the * Truvox * unit and we believe
i t:us quality amplifier lifts tape recording from the novelty, into the quality
class.
AMPLIFIER SPECIFICATION :
* 2—6BR7, 2—V6GT, 1—6J5, 1—6USG ¥ Variable selective negative feed back
circuits v Variable tone control Y Magic eye level indicator % Four watts
undistorted output y¢ Amplifier complete with valves, £13/5/-
Chassis size 10in. x éin. xlim
POWER UNIT (AC200/250 volts)
Chassis size 9in. x 5in. x 24in., complete with 5Z4 . £4 15 0
Amplifier and Power Umt complete ............... .£16 16 ©
COMPLETE KIT OF PARTS for Amplifier and Power . £13 10 O
CALL FOR DEMONSTRATION OR SEND FOR FULL DETAILS
TRUVOXATAPE DECK
MARK 111
Incorporating high impedance { | CRYSTAL MICROPHONE INSERTS
mu-metal twin-track heads.
Two-speed%capstan, for tape
, speeds of 74 and 3% inches per
I o'clock. second. Three heavy-duty 8 ,6 8 ,6
motors allowing for fast
forward and rewind facilities
without tape handling. All POST FREE POST FREE
SEND controls operatadi by elec-
ically and mechanically inter-
STAMPS | | (ot
locked push buttons. Ideal for tape recording and amplifiers. No
FOR Price £23/2/-, carriage free. matching transformer required.
NEW (Available from stock.)
1954 6 WATT AMPLIFIER (UNDISTORTED)
28-PAGE Manufactured by Parmeko and Sound Sales for Admiralty. 4 valves, PX25,
Py MS/PEN, AC/HL, MUI4. Output Matching and 32 and 152, 100/250 v, A:C.
ATA- COMPLETE IN STEEL GREY AMPLIFIER CASE.
£12/10/-.
LOGUE | . CALL FOR DEMONSTRATION
R.F. UNITS R.F. UNITS
Type 24 Type 26
<20-30 Mc/s: 50-65 Mc/s.
Swm.:hed Tuning. Variable Tuning.
With 3—SPél 2—VRI136, I—VR|37
IS/- EACH 45/- eacH
BRAND NEW. BRAND NEW.
Type 25 Type 27
40-50 Mc/s. 65-85 Mc/s.
Swjtched Tuning. Variable Tuning.
With 3—SPél. 2—VRI136, |—VRI[37
I9/6 EACH 45 = EACH
BRAND NEW. BRAND NEW.

T.V. PRE-AMPLIFIER FOR LONDON AND
BIRMINGHAM. Complete with 6AM6. Ready to
plug in to your set, 27/6. P.P.2/6.

INDICATOR UNIT TYPE I182A
t contains VCR517 Cathode Ray 6in. tube, com-
ete with Mu-metal screen, 3 EF50, 4 8P61 and

BOWTHORPE CONTINUITY METER
Dual scale 0-500 ohms and 100-200,000 ohma moving
coiloperated from 4}-volt internal battery. Size6in,x
8in. X 4in. Original price £8/8/-. Our price, brand
new, £3/5/-.

l 5U4G valves, 9 wire-wound volume 1s and
quantity of resistors and condensera. Buitable either
for basis of television (full picture guaranteed) or
Oscilloscope, Offered BRAND NEW (less relay) in
original packing case at 67/6. Plus 7/6 carr.

RECEIVER R1355. As specified for ** Inexpensive
Television.”” Complete with 8 valves VR65 and 1 ea.

RECORDING TAPE

G.E.C.
600f¢t. Reels 10/~

1,200f¢t. Reels.... 17/6

BUY NOW—UNREPEATABLE
BARGAIN.

5U4G, VU120, VR92. Only 29/6, carriage 5I~ Or
brand new in oruzhml packing cases 55/- 5-.

VOLTMETERS
15 v.{50 c.) A.C.M.1.2¢in.flush panelmoummg 10/-
20 v, M.C.2in.square panel umum.lng

3'500 v. M.C. 3}in. Projection
MILLIAMMETERS

500 Microamp M.C. 2in. round panel mounting 15/-
1 mA.M,C.2}in. flush panel mounting. .. 5

5 m.A.M.C. 2in. square panel mounting

10 mA. M.C. 24in. flush panel mounting

30 mA. M.C.2in. round panelmounting

30 mA. M.C. 2}in. flush panel mounting .

50 mA. M.C. 2in. square panel mounung .

200 3in. flush panel mounting.

mA.M.C.2
300 mA. M.C.2}in. flush panel mounting. .
.M.C.2{in. flush panel mounting. ..... 12/6

AMP-METERS

1 amp.T.C. } Projection .................. 6/
3 amp. T.C. 2in. square panel mounting ... 6/~
6§ amp. 24in. lush mounting %6

20 amp. M. 24 d...... .. 10/-
15 amp. M I (50 c )Pro]ect .
30 amp. M.C. 2in.square panel mounting ....
300 volts 50 cy. A.C.5in. dial projection type.. 50/-
M.C. = Moving Cotl. M.I.= Moving Iron.

T.C. = Thermo-Coupled.

No. 38 “WALKIE TALKIE” TRANS-
RECEIVER, complete with Throat Mike, phones.
Junction Box and Aerial Rods in canvas bag. Freq.
range 7.4 to 9 Mefs. Range approx. 5 miles. All
units are as new and tested before despatch, £4/10/=,

VCRI130A. 2in. C/B Tube. Brand new in original
cartons 35/-, carr, free.

WALKIE-TALKIE TYPE * 46.”
Complete with 6 walves, 2VP23, HL23 DD, QP25,
TP25 and ATP4, aerial rods, 1.F. trans., 1.6 Mc/s.
mike trans. in new condition, but less transmitting
components and coils removed by M.o.8., 30/-, carr,
paid. {Less valves, 10/-.)

INDICATOR UNIT TYPE SLCS
This unit 15 ideal for conversion for a '8cope Unit or
basis for Midget Television. It contains C/R Tube
type ACOR10 (VCR193A) complete with holder and
cradle, also earthing elip. 1-VR66, 2-VR65, 24 mid.
550 v. wkg. condenser, potentiometers and a varied
assortment of resistors and condensers. These Units
are in new condition and packed in wooden transit
cases, The C/R Tube will be tested before despatch.
Dimensions: 8in. x 64in. x 113in., 45/-.

‘8in. ENLARGER fo
PP 16 ...

CATHODE RAY TUBES
VCR97. Guaranteed full T/V pioture £2 0 0
carr. 2/)

‘Guaranteed full T/V

VCR517 or 517C.
picture ...

VCR138 ...

331’1 with shield suitable for T/V or
‘scope (catr. 1/6)

MU-METAL SCREENS for VCR97 or
B517. P.P.1/6

ROTARY POWER UNIT TYPE 104
Input 12 v., Outpu?. 230 volts 65 mA. and 6.3 volts
2.5 amps. y filtered and smoothed and noise
anppreued Ideal for car radio, etc. BRAND NEW.
ONLY 15/- (postage, etc.,2/8). ALS0 24 v.type 15/~

AMERICAN 12 v. DYNAMOTOR
Output 250 volts. 60 mA. Weight 5 1b. Buitable
for Car Radio or Electrle Razors, 22/6.

All Meters are Brand New and in original cartons.

PHOTO CELLS CMG25. Brand new, 25/-. I E

WANTED
723 A/B. Top prices paid.

PLEASE ADD POSTAGE.

ARTICLES UP TO 10/, Ij-.

£1, 1/6.

€2, 2/-

—
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.1. (Coventry Street end)
Phone No. GERrard 3977/8 Grams: ** Radiotrade *°
Component Specialists for 20 years.

The Largest Selection of Radio and
Electronic Components in the Country.

SPECIAL OFFER

MILLIAMP METERS, 0-500, 0-300, 0-30, 24 in. round, flush

MarcH, 1954

H.R.O. SENIOR RECEIVERS. With A.C. P.P., § coils, £37/10/-.
D.S.T. 100 RECEIVERS, as new('\Coverage is 7 bands from
30 Mc/s. to 50 Kc/s., £30 each. X

HAMMERLUND BC779B. Mint ¢ondition, rack mtg., £42/10/-.
HALLICRAFTERS SX28, S27, S4l, S38, etc. All in perfect
condition.

ARS8SLF, AR85D, CR!00, from stock. R1355 RECEIVERS, new.
A.C./D.C. MOTORS, suitable for sewing machines, 47/6 each,
A.C./D.C. 12 v.-15 v. MOTORS, long spindle for models, 15/- each,
20 WATT P.A. RACK MOUNTING AMPLIFIERS, complete
with power pack, 200/250 v. A.C., less valves, £6/10/-. Valves—
2 type PX25, | MH4 and | MUI4, £2/15/- 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 Many items of
American equipment available.

PANEl MOUNTIME ..occoereerannrrrsuerarsiireanierissionsanns eeaenreraenas 10/68 each TEST EQUIPMENT. V‘{g &%d a compl;ehensive stock. ! Multi-
range meters at 1,000 and 20, 0.p.v., valve testers, signal genes.

16 x 8 Mfd. Metal Cans ElectSo?:i‘E:D;;giERs ot ??/1_ 4,0000 EARPHONES, 1/ pr. =

X ;i AN DI, i e o 10,0000 POTENTIOMETERS, large size, by Colvern, enclosed,
32 Mid. Metal Cans Electrolytic, 350 v, . . . 15/- 8/6 each. 100K, I5w, 96 each
32 x 8 Mid. Metal Cans Electrolytic, 275 v. 18/- C.R.100 RECEIVERS, perfect order, £27/10/-.
g4Mr;|d{d.l?Oe\t;achl:.lal:T!aEl"?’ca(;:ll'y’uf' 350 v. i - :I’g;: MAINS TRANSFORMERS. Special offer, not ex-W.D.,
100 Mfd. 50 v, Metal Cans. |s‘{- doz. 25 MId. 50 v. Tubular Cardboard 12/~ B0 I DA RO SN 2T S NS L
12 Mfd. 50 v. Tubular Paper (aluminium tubes veee 12/~ BAMO D g :
100 Mid. 6 v. Tubular Paper ;Iu?i:ium égl}es '2/; 35'(’);(:-13:(3t\gcill|son at 120 mA,, 6.3v.5a.,CT.5v. 3 a, 37/6. All
.00005 Tubular Miniature ... | d u 4] 2 . .
001 Tubular 350 V. ....coe  4/6 .05 Tubular 350 v. 4/6 EVERSHED BRIDGEIMEGGERS, 2505, _SRecillphicREN7/10/:
.005 Tubular 200 v. ......... 3/6 .05 Tubular 500 v, - COS$SSOR DOUBLE BEAM OSCILLOSCOPE, perfect, £33,

ooosEes U0
MIDGET MICA CONDENSERS :.0001, .0002, .0003, .0004, .0005 4?—
200 Assorted Moulded Micas. Popular Values £2 10 0
200 Assorted Silver Micas. Popular Values
200 Assorted Carbon Resistors : £, 3 and | wate.
CARBON RESISTORS : § watt 2/6 ; £ watt 3/- ; | watt 4/ ; 2 watt §/- ;
5 watt 9/- per doz.
HIGH STABII_E_ITY RESIST(I)ORS :2 .
olerance : o
4 watt l?- ;%. Zi each
y watt Y3 I/ 9d. each
watt t/9 13 t/- each

G.E.C. 7 WATT V.H.F. MOBILE TX/RX. Complete with
12 v. rotary p/pack, 80.9, 81.1 and 81.3 Mc/s, special offer, £30.
EDDYSTONE 640 RECEIVER. Perfect, at £22.

6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, 24/-.
1uF350 v. METAL CASED TUBULARS, U.S.A. at 4/6 doz.
{minimum 2 doz.).

H.R.O. COILS. .46-96 Mc/s.. etc., at £2/5/- per coil.
L[AzRGE*STOCKS OF MOTORS. A.C./D.C. and A.C., I/I16,
1/12, 4, + h.p

EDDYSTONE *“750,” as new, £45/10/-.

813 MEG 2 Watt ........cccomiomirroiriranieiseassssnsssssasssssasassersause 2/6 each oumpostienguniesivelcomEd RS BN Bl b s SR Udage!

: C.W O. or Pro-forma Invoice, no C.0.D. Prices quoted do not
W/W AND VITREOUS RESISTORS. 5 watt, 1/6; A o . q
0 watt, 2/6; 15 watt, 3/-; 20/30 wact, 3/6 each. mcll.fde carriage and packing . .
W/W V/CONTROLS. COLVERN and B-NSF, 5K PRESET and All types of equipment purchased. Top prices paid.

other values, 2-3 watt, 2/= each. 10K Isolated Spindle,
3= SERVICE RADIO SPARES

500 ohms, IK, 20K, 25K, 50K, with spindle ...
V/CONTROLS WITH SWITCH : 50K, 500K,

e 4, LISLE STREET, LONDON, W.C.2
Telephone: GERrard 1734,

V/CONTROLS:Less Switch, Presetand Spindle. MOST VA S
TWIN MIDGET GANGS, .0005, with trimmers, PERSPEX

CONER I e e e e 5/6

4-WAY PUSH BUTTON UNITS 15/= doz

PUSH BUTTON KNOBS ....... (oon000d - .

TAG STRIPS: 3-way, 2/- doz.; &-way) 2/6 doz.;

o BT At oLpERs

ASSORTE T L 4/-

FUSES !lin. Most values from 750 mA. to 10 amp.. 2;— " G 00 d In ves tm en ts

POINTER KNOBS. Small black, with line, $in. hole. N /I LIGHTING PLANTS for house lighting where mains supply is not

STANDARD ROUND KNOBS: Small, tin. hole, /- obtainable. We have in stock plants both A.C. and D.C. by leading
Large, tin. hole, 7/6 ; with spring clip, tin. hole ............... 4/6 |, manufacturers, surplus stocks which have been completely rebuilt

CLIX WANDER PLUGS. Type MP2, Red, black, blue... 2/~ in our works and every plant is guaranteed,

PHILIPS TRIMMER TOOLS "............ccccoouverinies e 9=, D.C. PLANTS. 12/18 volts Alco Lyon 360 watts with S/bd. £22/10/-.

BELLING & LEE. P/M FUSE HOLDERS, Type L356. . 2/6each 12/18 voles J.A.P. 550 watts, £30. Switchboard, £8/10/-. 36 volts

WEARITE COILS : Types PA4, PO4, PAS, PO5 ....... 12/~ doz. Lyon Norman 1,260 watts, £40. Switchboard, £10.

VALVE HOLDERS: Moulded, B%A, 7/6; B7G, 6/-; A.C. PLANTS. 2.75 K.W. 130 volts 3-phase J.A.P. with switchboard.
EF50, 6/- ; ENGLISH OCTAL, 3/- per doz. SCREEN 1.5 K.W. 230 volts 50 cycles S.P. Petter Higgs. 300 watt 110 volts
CANS for B9A, B7G, §/- doz.; PAXOLIN—B7G 50 cy. S.P. and 12/18 volts D.C. for charging Chorehorse with switch-
D7DV R o emsmeresotoadtn sonn dommraaratothe SE0000000" - 7% o 3/- ., board, £32/10/-. 300 watt 220 volt A.C. 50 cy. S.P. and 12/18 volts

BELLING & ‘LEE. PLUGS AND SOCKETS.. Ex-Govt. D.C. Briggs & Stratten with S/bd., £35. 250 V.A, 230 volts 50 cy. Lyon
BRAND NEW, 5-pin, Chassis and Cable, 7-pin............. 1/6 pair Alco with S/bd., £32/10/-. All prices nett, packing and carriage at cost.

BULGIN. P.73, Plug and Socket, 2/9 each; P74, Plug and RECTIFIER UNITS. Westinghouse metal rectifiers, double wound
Socket, 2/6 ; P200, Plug and Socket, 2/~ ; Rotary Switches, transformers. Output 50 volt $ amp. 50 volts |4 amps., 50 volts 34
?}255.51{’- ,d ?dog)' §::"‘l::heES- SG263£ 24—): l?fO")' Switches, §.259, W amps., 110 volts 2 amp., 230 volts { amp., 24 volts 6 amp., 22 voles

3 Standa Wi s, Ex-Gowt., On-off .. eacl 10 amps., 24 volts 26 amps., | /48 cells 20 amps. Allfor pr i

POST OFFICE LAMP JACKS, No. 10 g/~ doz. i G e g R R ="

amp Covers for Same ..........ccevvuunsens = 1

L.F. CHOKES. 300 w., 60 mA. CH5 . 46 ehch ELECTRADIX RADIOS

OUTPUT TRANSFORMERS. Multi Ratio, 5/~ ; Pentode DEPT, A, 214 QUEENSTOWN ROAD, LONDON, S.W.8
OF POWEP  .iiiiiiiiiiiiiiniiriicsecninensocenrassesasaceson e 4=, ——————————— Telephone : MACaulay 2159

VALVE SCREEN CANS for Standard Valves 10/6 doz.

DRUM DRIVES. 44in. ......oocoovvreniirrssiainaniaes 1/- each

WESTECTORS. WX6, WXI12, WI, W2, W4 9/ doz.

SIGNAL LAMP HOLDERS F/M, complecs with adjusiing " LYONS RADIO Ltd.

lamp holders .... ... 18)—
" INVERTERS. Known as Motor Generator type 7. Input 22/20 v. D.C. Ontpu®
AIR SPACE TRIMMER b T ARt oty
10PF, ISPF, 20PF, 25PF, SOPF, 75PF, IS/~ ; 100PF Preset ... 18/, b b R S g
JONES PLUG AND SOCKETS. 4-pin, 2/6 ; 6-pin, Overalldimensions approx. 9 x 8 X 5in. and weighs only 15¢lb. In new and unused
8-pin, 3/6 ; 10-pin, 4/- ; 12-pin.... vesveenenne 8- pair condition. PRICE £5/10/-.
NUTS. 8BA, 3/-; 6BA, 2/6 ; 4BA, 3 2BA e 4/- gross POWER UNITS TYPE 87. Rotary converter units for 24 v. D.C.inpat and having
SOLDER TAGS 1/6 gross SHAKEPROOF WASHERS 2/~ atwin D.C.outputof6.5v.at 2.5 8.and 250 v.at 50 mA. Can be operatedin reverse

from D:C. malns or 6 v, accumulator. Totally enclosed in neat metal cases 8} x
6} x 4}in. In good condition and working order. PRICE /6, post 2/6. Rotary
Converter only (less case). PRICE 5/-, post 2/-.

SUB-STANDARD VARIABLE CONDENSERS. Fitted in glass contalners with
heavy brass frame. Calibrated 0.05 jars to 0.95 jars. Approx. size 7x7X6in.
Front panel fitted with brass terminals and shorting switch. In good condition.
PRICE 25/- orless glass contalner, 15/6, casriage 3/6.

CABINET SPEAKERS. 8in. moving coil P.M. speaker fitted in wooden cabinets
less back, 18in.sq. X 8in. deep with small carrying handle at top. In used condition
but speaker tested to ensure in good working order. BARGAIN PRICE. Only
17/6, carriage 3/6.

SCREENED WIRE. Coppercondactor1/048, permanoid insulated. Bargainclearance
12 yards, 6/9 ; 25 yards, 10/8 ; 50 yards, 17/8 ; 100 yards, 25/-.

3 GOLDHAWK ROAD, (Dept. M.W.)
SHEPHERD'’S BUSH, LONDON, W.I2
Telephgne : Shepherd’s Bush 1729

WASHERS, 2, 4and 6BA .......cooecoiiiuinneiieniiriinsisisinninnssne t-
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/- ; 2BA 2/3 |

REDUCED PRICES FOR LARGE QUANTITIES
ALL CINCH COMPONENTS IN STOCK
CASH WITH ORDER OR C.0.D. ALL ORDERS FOR LESS THAN
~ £2 ADD POSTAGE
Trade Counter ‘open 9.30 to 5.30 Mondays to Fridays.
Callers Welcomed.
WHOLESALE, MANUFACTURERS’ AND EXPORT
ENQUIRIES INVITED
% SEND FOR LISTS %
L e e S S S S S S S S S S S S S
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IAINS TRANSFORMERS
Prim: 200250 v, P. & P, B/~
300-0-300 100 mA., 6 volt 3 amp,
5 volt 2 amp., 22/6.
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., § v. 2 amp., 14/8.
Drop thro' 110-110 60 mA., 6 v. 0.5
amp., 8/6.
280-0-280, drop through, 80 maA.,
6 v. 3 amp., 5 v. 2 amp., 14/6.
250-0-250 80 mA., 6 v. 4 amp., 14/
Pri. 230 v. Sec. 200-0-200 35 mA.,
6 v.1amp., 8/6.
Prl. 200/250 v., secondary 3, 4, 5, 6,
8, 9, 10, 12, 15, 18, 20, 24 and 30 volt
at 2 amps., 13/-.
Drop thro® 280-0-280, 200 mA., 6 v.
5 amps., 5 v. 3 amps., 27/8.
Drop thro’ 270-0-270 80 mA., 6 v.
3 amp., 4 v. 1.5 amp., 13/6. ,
Drop thro’® 270-0-270 60 mA. 6 v.
3 amp., 11/6.
Heater Transformer. Pri. 230-250 v.
6 v. 1} amp., @/-; 2 v. 2} amps., 5/-.
2v.2} amp. and 6 v, 0.6 amp. E.H.T:
Insulated, 8/6. P. & P. each l/-
Input 200/250 sec., v. 8.3, 8 a

, 2 V., 2&mp,14/8 P, &P.llﬁ
1000-0-1000 v. 260 mA. 4 v. 3 amp.
37/8. P. & P. &/-.
P.M. SPEAKERS (closed fleld)

with less
trans, trans.

== 5/6
= 3/8
16/6 12/6
16/6  12/6
18/6 15/-

P& P on the above 1/- each,
10in.less trans., 19/6. P. & P. 1/6.

Truvox BX11. 12in. P.M. 3 ohm speeeh
coil, 45/, P. & P. 3

6fin. M.E. Speaker, 1,000 ohm fleld
15/- P. & P. 1/6.

R. & A. T.V. Energised 6}in. speaker
with O.P, trans., 6V6 matching, fleld
coil 175 ohma. Requlres a minimum
150 mA. to energise, maximum current
250 mA. 15/-. P. & P. 2/-.

Extenswn Speaker Cabinet, in contrast-
walput veneer, size 18x10}in.
Will take 6} or 8in. speaker 17/6.
P.& P.2/-
Completely built All-dry Malns Unit
by famous manufacturer, 200/250 v.
Metal casesize 8 x § x 3in. ,Incorporating
Westinghous metal rectifiers, 3 500
mfd., 16x24 mfd., mainse trans.,
nmoothing chokes, ontput 90 v., 10
mA., 1.4 v., .25 amp., 39/6. P. & P.
2/86.
Volume Controls, Long spindle less
switch, 50K, G0OK, 1 meg., 2/6 each.
P. & P. 3d. each.
Volums Controls. Long spindle and
switch $, §, 1 and 2 meg., 4/- each:
10K. & 50K., 3/8 each. § and 1 meg..
long spindle double pole switch, minia-
ture, §/= P. & P. 3d. each.
Trimmers, 5-40 pf., 5d.; 30-110, 10-250.
10-450 pf., 10d.
Twin-gang .0005 Tuning Condenser,
5§f=. With trimmers, 7/6. P. & P. 1/-.
Line Cord, 2-way 0.3 amp., 60 ohms,
per foot, 1/3 per yard.
Twin-Gang .0005 with feet, size
33 x 3 x 14in., 6/6.
3-gang .0005, withfeet, size 44 X3 x1{Iln
8.

Hoover Variable Speed 600-1,200
revi. Taps Recording Motor. Silent
running, 200/2560 v. A.C. SBhaded pole
with fixing. Weight 5 1b., 27/6.
Plus P. & P. 2/6.

PERSONAL SHOPPERS ONLY. 9in.
Enlarger 1718, 12in., 27/6.

Germanium Crystal Diode, 2/3 post
paid.

Television Masks. White Rubber 9in.
with glass, 7/8. Cream Rubber, 12in.,
with armour-plate glass, 15/-, 15in.
Cream, 17/6 plus1/6 P. & P,

T.V. Width Controls, 3/6.

T.V. Sub Assembly, all-chassis, 12in. X
3¢ln, with frame osc.,line osc., 12 mfd.
278 wkg., Metrosil, 8 condensers, 4
resistoreand tag panel 15/=, p. & p. 1/6.
CRYSTAL PICK-UP by famous manu-
facturer with

WIRELESS WORLD
RADIO AND

D ] c o Hn N TELEVISION COMPONENTS

Terms of Business : Cash with arder. Despatch of goods within 3days from
receipt of order. Where post and packing charge is not stated please add
1/~ up to 10/-, 1]6 up to £1, and 2/-'up to £2. All enquires and lists,S.A.E-

SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS
DECLARATION IS APPLICABLE.

23 HIGH STREET (Uxbridge Road)
BACTON, W.3 Telephone: ACOrn 5901

Hours of Business : .
Saturday 9 —6 p.m. Wednesday $—1 p.m. Other days 9=—4.30 p.m.

HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by famous
manufacturer. 600 f¢t. on aluminium spoof, 8/-. 1,200 ft, on aluminium
spool 17/6, post paid.

CABINET, asillustrated, 11} x 8} X 5in.,in
walput or cream complete with TRF
chagsis, 2 waveband scale, station names,
new waveband, backplate, drum pointer,
spring, drlve aplndle, 3 knobs and back,
22/6 P. & P. 3/6.

BOVE “with superhet chassis, 23/6.
P & P. 3/6.

AS ABOVE, complete with new apeaker to
fit, and O.P.trans., 35/=. P. & P. 3/, with
auperhet chassis, 36/-. P. & P. 3/6.

Used metal rectlﬁer 230 v. 50 mA.. 4/6 e
gang with trimmers, §/6; M. & L. T
coils, 5/-; 3 obsolete ex-Govt va]ves,
3 v/h and clrcult 8/6 ; heater trans., 6/- ;
volume control with smtch 3/6 ; wave-
; bias condenser, 1/- ; resistor kit, 2/-; condenser

change switch, 2/-;
kit, 4/~

32x32 mid., 4/-

M. & L. Superhet Colls with circuit, 6/8; iron cored 465 I¥'8, 7/6; min. gang, 5/6 ; volume
control with switch, 4/-; wave~clmnge switch, 2/@; hcater trans., 7/6; 4 v/h, 1/8; 4 obsolete
ex-Govt. valves, metal rectifier a-d Xtal dlode with elrcult, 14/8 25 % 26 mid., 1/=; 16 X16
mtd., 3/3; coudenser kit (17), 7/6; resiator kit (14), 3/8.
USED 4-VALVE PLUS METAL REC. A.C. MAINS 230/250 SUPERHET. Valve line-up:
8K8, 6K7, 6Q7 and 6F8. Medium wave, in mahogany cabinet, size 14} X 8 x 7}in. These have
been checked and aresip first-class workmg order, and ﬂrst cinss performance. 6jin. P.M.
speaker, £3/19/8. P. & P. 5/-.
USED 5-VALVE A.C. MAINS 200/250 3 WAVEBAND SUPERHET, Complete in outstanding
walnut cabinet, size 22X 14x 104in. Valve line-up: 6K8, 6K7, 6B8G, 6F6, and U50 rec.,
8in, P.M, speaker In first-class working order, £7 9/6 P. & P 12/6 We have a few
of thesein A.C./D.C., price as above. or £2/10/~ dep., 6monthly payments of £1/1/-.
FULLY SHROUDED MAINS TRANSFORMER, 1nput 110,250, sec. 350-0-350 175 mills 6.3 v.
7 amp., § v. 3 amp. 35/~. P. & P. 3/
FST‘¥Y SHROUDED PUSH-PULL TRANS, Pri. 6,000 ohms, se '.15 ohmas (2 L66'sin push.pully
. P. &P, 2

FULLY SHROUDED CHOKE 15 Henry 180 mills, 15/-. P. & P. 2/-.
FULLY SHROUDED CHOKE 5 Henry 120 mills, 8/6. P. & P. 3/-.
These last tour items by very famous manufacturer.

USED C.R.T. TUBES. Heater cathode short 8in., 45/~-. 121n. 75/=. Ion burn 8in., 35/~
12in., 55/- P. & P. on each 7/6.

COMPLETELY BUILT SIGNAL GENERATOR.
Coverage 110 Kc/s.-320 Kecjs., 300 Kejs.-
900 Kcfs., 900 Kc/s.-2.75 Mc/s., 2.75 Mc/s.-
8.5 Mc/s., 8.5 Mc/s.-25 Mc/s., 17 Mc/s.-50 Me/s.,
25.5 Mc/s.»75 Mefs. Metal case 10X 6} x 4}in.
8ize of scale 6§ x 3}in,, 2 valves and rectifier.
A.C. mains 230/250 v. Internal modulation
400 ¢.p.s. to a depth of 30 per cent., modulated
or unmodulated. R.F. output continuously
variable 100 millivolts. Black crackle finished
case and white front panel. P, & P. 4/-,
£4/5/-, or 34/- deposit and .3 monthly
paymenta of £1.

CONSTRUCTOR'S PARCEL No.1
comprising chass|e12§ % 8 x 2in.,
cad. plated 18 gauge, vlh.. o
and trans. cut-outs, back-
plate, 2 supporting brackcts, 3
waveband scales, new wave-
length station names. Bize
ofscale11} x 43in.,driveaplndle
drum, 2 pulleys, pointer, 2 buldb
holders, 5 puollnintenm:.loml
octal valve holders, 4 knobs
and pa.lr of 465 IFs, 16/8.

P. & P.1/9.
AS ABOVE but complete with
16416 mld 350 wkg. and
semi-shrouded drop thro’ 250-
0-250 60 mA. 6 v. 3 amp. Pri.
200-250.3and twin-gang, 31/6-
P. 3/- !
CONSTRUCTOR'S PARCEL. As No. 1, plus 16 x 16 mfd. 350 wkg., semi-shrouded drop-thro’
2.)0-0—2.)0 60 mA., 6 3v. 3 a.,bv., twin gang and 6 L.M.8. superhet coils complete with

trailer meedle sud volume control
23/-. P. & P. on each 1/-.

Amplifier case, black rexine covered,
leather carrying handle, chrome plated
corners, rubber teet, felt lined, detach-
able 11d. External dlmendons, 13§ x
134 X 94in., £1. P. &

Mains Droppers, 0.3 amp., 460 ohmas.
tapped 280 and 410, 1/6; 0.2 amp.,
717 ohms. tapped at 100 ohms,
vitreous, 1/§: 0.3 amps., 950
ohms, tapped 700 and 825, 2/6;
0.2 amp., 1,000 ohma, vitreous, u.pped
2/8; Vitreons .8 amp. 700 tapped
$80, 649, €00, 3/6. P. & P. oa cach 3d.

tris sand t 5 wlth clrc\m. £2/5/-, plus 3/6 postand pkg.

BATTERY CHARGER KIT comprising metal case 4} x 5X 4}in, transformer 230/250 v., and
metal rectifier. Will charge 6 or 12 v. battery 1} amp. 18/6. P. & P. 2/6.

PERSONAL PORTABLE CABINET. In cream-coloured plastic: size 7 X4} x 3ln. Com-
plete 4-valve chassis. Scale and 3 knobs. Takes miniature 30 v. and 7} v. batteries 9=
post and pkg. 1/6.

3in. P.M. 8peaker to fit above, 10/-, Miniature output transformer, §/-. Miniature
wavechange switch, 1/6. Minlature 1-pole 4-way used as Volume and Off, 1/8. 4B7G
valve holders, 2/4. Mldget twin gang {in. dia., }in.long and pair medium and longwave
TRF colls lln long x §in. wide; complete with 4-valve all-dry mins and battery circuit
8/8. 11 Kit comprising
16 miniature reulltors 4/=. The above receiver (lesa valve a.nd batteries) could be built
for approximately 51/~ All valves to suit above avallable. Polnk te Point Wiring Dia-
gram

127

RB.1. MAINS TRANSFORMERS, chassis
mounting, feet and voltage panel!
Primaries 200/250.

300-0-300 60 mA. 6.3 v. 1 a., tapped at
4v. 63V, ﬂguptv,lsle

350-0-350 75 mA. 6.3 v. 3 &, tap & v,
6.3 v.1a.,13/6.

350-0-350 70 mA. 4 v. 5 a. 4 v. 2.5 a.
C.T., 18/8. P. &. P. on the above
transformers, 2/-.

500-0-500 125 mA. 6.3 v. C.T. 4 a.
6.3v.0.T. 22.5 v.C.T. 2a., 87/6.

500-0-500 125 mA. 4 v. C.T. 4 a. 4 v.
C.T. 4a. 4v. OT. 2.5 a., 27/6.

500-0-500 250 mA. 4 v. C.T. 5 a. 4 v.
C.T. 5 a. 4 v. C.T. 4 a., 39/6.

P. & P. on the above transformers 8/-.

Line and E.H.T. transtormer 9KVA,
using ferrocart core complete with
bullt-inline and width control .Mounted
on small all-chassis. Overall size
43 x1iin., EY51 rec. winding. 27/6.
P. & P. 2/6. 7

Valve Holders, moulded octal Mazda.
and loctal, 7d. each. Paxolin, octal,
Mazda_and loctal, 4d. each. Moulded
B7G, B8A, and BBA, 7d. each. BIG

moulded with screening can, 1/6 each.

32 mfd., 350 wkg. ..... 2/
16% 24 360 wkg. a/-
4 mtd., 200 wkg. . 1/3
40 mofd., 450 wkg. . 3/8

16 x 8 mid., 500 wkg.

o
16X 16 mtd., 450 wkg. -
32% 32 mtd., 350 wkg. ...
32%32 mtd., 350 wkg and 25

mfd,, 25 wkg. .. . 68

25 mid 25 wkg. 114,
0 m! 1/-
313
2/8
1/6
1/9
100 m(d 350 wkg, ... 4/~
1004200 mfd., 350 wkg. 9/6
16416 mdd. 350 whkg. .. 313
Ex-Govt. 8 mitd., 500 v W] g s
size 33 x 1§, 2 for 2/8
16 % 32 mfd., 250 wkg. . 8-
50 mtd., 180 wkg. ... . U9
65 mfd., 220 wkg. . . 18
8 mfd., 160 wkg ... . 1/8
604100 mtd., 280 wkg. . 718
50 mfd., 12 w! kg .. 11d.
32432 m!d min., 276 wkg o 4/-

50 mtd., 50 wkx e o, 19
Minlatare wire ends moulded
100 pt., 500 pt., and .00l ea.. 7d.

Combined 12in. mask and escutcheon
inlightly tinted perspex. New arpect,
edged in brown. Fits on front of
ca.binet 17/6. P & P.2/-

Frame Oscillator Blocking Trans., 4/6.
Tube Mounting Bracket, size 9§ X 4Hn..
12in. tube clamps, 2/=.

Smoothing Choke, 2 henry 150 maA.,
3/6. 250 mA. 3 henry, 5/-; 250 mA.,
10 henry, 10/6; 5 henry 250 mA., 60
ohms, 8/6.

P.M. Focus Unit for any 9 or 12In.
tube except Mazda 12in., with Vernjer
adjustment, 15‘-. P, & P. 1/6.

P.M. Foous Unit tor Mazda, 12in., with
Vernier adjustment 17/8. P. & P. 1/6.
‘Wide Angle P.M. Focus Unxu, Vernier
adj., state tnbe, 25/=. P. 2/,
Energlsed Focus Coil, low resistance
mounting bracket, 17/8 plus2/-P. & P.
Scan Coils, luw'l“%e low impedance

P, ¢
17/6- 'P. & P. 2)-.

Ton Traps tor Mullard or English Electric
tubes, 5/- post pald.

4685 ke. l.th ulza 24 x 1jin. Q.110

5/- per palr. Btandard 465 Ko. iron.
cored IFs. 4 X 14 X 1§in., per pr.
716 Wearite standard iron-cored
465 Kc- IFs, 34 X 1} X 1gin., per pr
9/6.

Izon-cored 485 Ko, Whistle filter, 2/6.

OUTPUT TRANSFORMERS. Btandard
type 5,000 ohms imp., 4/9. 42-1 with
extra teed-back windings, 4/3. Mlnia-
ture 42-1, 3/3. Multl-ratio 3,500,
7,000 and 14,000, 5/6. 10-watt pnnh-

1, 6V6 matching 7/-. 90-1 3 ohm
speech coil, 6/6-

PUSH-BACK comcmNG WIRE,
Doz. yds., 1/8, post pald.

STANDARD WAVE-CHANGE
SWITCHES, 4-pole 3-way, 1/8; 5-pole
3-way, 1/9; 3-pole 3-way, 1/9; S-pole
3-way, 3/6; Minlaturetype,long spindle
8-pole 4-way, 4-pole 3-way and 4-pole
2-way, 2/6 cach. P. & P. 3d

485 EC. MIDGET LF.. Q.120, eize
1in.long, Un. wide, §in. deep by very
{famous manmfacturer. Pre-aligned
adhjln:abh irea-dust oceves, POF pair,
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APPOINTMENTS

In AC and DC laboratory and electronics laboratory

If you have outstanding ability and would
like to share in the unique part this company ‘
is playing in aviation progress, our Personnel
Department will be pleased to know of your
qualifications. Immediate Vacancies are
limited, but others occur from time to time
due to continued expansion. Only men
of high calibre, experience and technical

attainment will meet the requirements.

DEVELOPMENT ENGINEERS

Minimum requirements are higher national
certificate, but an engineering degree is preferred.

ELECTRONICS ENGINEERS

Should. have experience in electronic servo
systems and, preferably, experience of magnetic

amplifiers.

WRITE, AS FULLY AS POSSIBLE, TO THE DIRECTOR OF ENGINEERING, GROUP D, ROTAX LIMITED,
CHANDOS ROAD, WILLESDEN JUNCTION, LONDON.

OUTSTANDING OFFERS

@ TRANSMITTERS
RCA ET-4336, Halllcrafters BC-6 10, GO-9, all with accessories.

@ RECEIVERS
AR-77, AR-88, BC-348

@® TRANSMITTER-RECEIVERS
W/S Nos. |1, 17, 18, 38, 58, 68. SCR-522, SCR-610,

©® RADAR EQUIPMENT
APS-3, APS-6, BM-1, BNI-1, VF, AN/APA, Mk. 26 and. AN/APN
Series of Radio and Radar Equipments.

@ TEST EQUIPMENT
TS-10A/APN, TS-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,
W7, ete.

@® MOTORS
Accelerating, Alrcraft, 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, 193/269, 274-N, 287, 399, 508-10, 17, 536, 566,
593, 608-10 (very large quantities) 694, 695, MRN.3,
TRA-1-ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6, IS
ete.), Klystrons 2K33.

@ AIRCRAFT INSTRUMENTS & ACCESSORIES
British and U.S. (catalogues supplied upon request).

SPECIAL EQUIPMENT (NOT ADVERTISED ABOVE) AVAILABLE
FOR N.A.T.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 IMMEDI-

ATE 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.

Dept. W.W.

12 STORE STREET,
TOTTENHAM

. 3 COURT ROAD,

L LONDON, W.C.1
REL AY%

Tel : MUSeum 2453/4539
Late ALEC DAVIS SUPPLIES LTD.

RELAYS

Monday-Friday 9—5.30.
Saturday 9—1.
D.C. COIL RESISTANCE
3,000 TYPES: 1.9Q to 80,0000
600 TYPES : 0.4Q) to 9,200().

ALSO LARGE STOCKS OF
DOUBLE & TRIPLEWOUND
AND SLUGGED COILS.

SIEMENS TYPE HIGH SPEED

CONTACTS

3,000 TYPES : up to 8 sets.
600 TYPES : up to 4 sets.

3,000 TYPES: Make (M), Break (B),
in Twln-silver Twin-Platinum, Dome-
silver (2 amp.), Tungsten (5 amp.),
and Flat-silver (8 amp.). Change-
Over (C), in all but Tungsten : Make-
Before-Break (K), in Twin-silver and
Twin-platinum,

600 TYPES : (M), (B) and (C), in
Twin-silver and Twin-~platinum.

KEY SWITCHES.
\ 2C/O, to 8 C/O. Special types mad2
& up to order,

KEY
SWITCHES
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. Rate 7/- for 2 lines or less and 3/6 for every adlitional
line or part thereol, average lines @ words. Box Numbers
2 words plus 1/-. (Address replies: Box 0000 ¢/o “Wireless
World” Dorset House, Stamiord St., London 8.E.1) Trade
discount details available on application, Press Day:
April 1954 issue, Toesday, March 2nd. No responsibility
accepted for errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
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 items purchased.

NEW " RECEIVERS AND AMPLIFIERS
ALL types of audio equipment designed and

bullt to order.—Bernard J. Brown, 33,
Goldhawk Rd., London, W.12, [oo24

12-watt high quaut{ amplifiers, bass and
treble boost; £12/15; lists.—Broadcast
& Acoustic Equipment Co., Ltd.,, Tombland,
Norwich. 10065

TRIUMPH AMPLIFIERS offer a new push-pull
10-watt high fidelity amplifier with remoie
tone control unit, £16/10 compiete; illustrated
list available,—Triumph Amplifiers, 26, Lower
Richmond Rd., London, S.W.15. [2466

.J.R. _ELECTRICAL & ELECTRONIC DE-

VELOPMENT, Ltd., Bickford Rd., Wi .
Birmingham, 6 (Eas. 0435), the Midlands
specialist manufacturers of high fidelity sound
refroduction equipment for the world-famous
Williamson amplifier and associated accessories,
including tone control stages, loudspeaker
crossover units. distortionless conirast ex-
penders and radio feeders; send for details and
prices, [0105

NEW TV RECEIVERS AND AMPLIFIERS
QUANTITY of Ekco Television pre-amps,
new (in gacks) model LGA 150 (Sutton

Coldfield) .—Oiters to Orane & Sons, Ltd.,
Hanover St., Liverpool, 1. [2356

.REGEIVERS. AMPLIFIERS—SURPLUS
AND SECONDHAND
URPLUS amplifiers.

OFFERS invited for batches of 10 upwards
for 1,000 4-valve gush-pull speech ampli-
ﬁel;s;. l(t)O tvolt a.c.-d.c. operation approx. 2
Wi output.

T%IESE x‘r)xay be seen and tested at the works
of ?iﬁta;phon‘?v ?(’70.. Ltd., 28-30, Telford Way,
East Acton, W.3.

'PHONE for further details, Shepherds Bush
6141. {2358

DDYSTONE 740 receiver, 'phones, speaker,
felt-lined box, £35 o0.n.0., as nhew.,—Box
3200, {2469

1355

Sound Receivers, sealed boxes as pur-

chased, R.AF., 27/6, carr. 6.—
Smith, Fighworth Rd., Faringdon, Berks.r2391
x’'s and coils in_ ‘ock. also ARSS.

., etc.—%“equirements please
Grove Green Rd..

R}?CSLIRBR CR100
to R, T. & 1. Service, 250,
London, E.11. Ley. 4986.
R.C.A. AR77E complete with speaker and

manual, Voigt corner horn speaker with
twin cone unit and metal rectifier for speaker
field.—Offers to Thrift 0., Penn Fields
Terminus, Wolverhampton. {2341

OUND SALES DX3 S5-waveband tuner,

£18; Williamson amp., £10;, G mans
speaker, 12in, box, baffle, £10; Baker 8in
speaker, &£4; all n.0.—55, Ranelagh Rd.,
Southall,

[2381
RECEIVERS, AMPLIFIERS—SURPLUS AND
SECONDHAND WANTED .
X28A wanted by enthusiast, London area.
must be in_mint conditlon.—Price and full
particulars to Box 2818. {2365
RECEIVERS AND AMPLIFIERS—
TVSURPLUS AND SECOND-HAND i
u

EMIER London TRF vision strip,
PRod tested: offers?—Box 2711 [2339

NEW LOUDSPEAKERS
HE superlative Barker Duode reproducer
T now available at 12¢ns (post paid), tax
free.—QOrder now or send for full details to
Fred- Whitehurst., 109, Burnley Rd., Accring-
ton. [2357

LOUDSPEAKERS—SURPLUS AND
SECONDHAND

RGE R.C.A. H.F. speaker, sectional horn,
LAIOOV field, immacu]gte; offers.—Box 2857.
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., Lid., Hoddesdon, Herts. [o112

Classified

They sought it with thimbles,
they sought it with care,
‘they pursued it withforks andhope,

““The Hunting of thc Snark.”

Lewis Carroll.

The element of blind optimism
has long disappeared from

scientific research and the designer
needs no such hit or miss method

today. His brain-child can be
electronically tested and proved from

the earliest stages of conception.
The superhuman precision of
electronics demands transformers

of the highest characteristics—

in fact, Partridge Transformers.

CFB—

acknowledged the
ultimate in ‘G’
core technique.
Technical data
sheet No. 3 on
request.

PARTRIDGE

TRANSFORMERS LTD

TOLWORTH SURREY
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NEW DYNAMOS, MOTORS., ETC.
ALTERNATORS. 230/1/50, 400VA, self-ener-
gised 3,000rpm, ball bearing, £23/15 del.,
also special television model same price; volt-
age regulator 30/- extra.

J.A.P. No. 2A 1.2hp petrol engine, air-cooled,
4-stroke, starting rope, tools; £17/10 delivered
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,
50y, 110v, 230v d.c. to 230v, out. 250va, £28/10
del.; also converters for radiogram and general
use, iaputs, outputs and prices as above; the
above also supplied without smoothing, £25
del. immediate despatch; trade supplied.

AT & purchaser’s home 60 mls. 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 p ct and completely free of
interference or futter,

THE above are the latest products of British
manufacture, and are guaranteed for one year:
fullest details of plant, alternators or 400VA alt.
or rotary converters, by return post; state which
required; terms c.w.0., pro forma invoice ¢.o.d.
(post goods only).

T. 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-engined 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 vplants, 3kva, 230v.
with push-button remote control. starting
eguipment ready for use; £225.
DEISEL electric plants, special offer,—Diesel
electric gerierating plants, comprising a Petter
type AV2 twin cylinder engine, direct coupled
to a 6kva 230v, single phase alternator with
push-button remote control starting and
stopping; limited number only owing to frus-
trated export order; price £280 each delivered
anywhere in United Kingdom,

. F. WARD, Lordscroft Works. Haverhill,
Suffolk. Tel. 253. 10039

DYNAMOS, MOTORS, ETC.—SURPLUS AND
SECONDHAND

.D.C. rotary converter, fitted radio filter,

input 110 A.C., output 220 A.C., 1 amp.;

guarintead condition; £20 nearest.—
Nicholls, Dolwen, Llandewy, Radnorshire, 2

OTARY converter, 230v d.c. to 230v a.c.,

2 amps. Y%hp, 230v d.c. motor and lhp
230v d.c. motor; £15 the lot, offer or exchange
test equipment; buyer collecfs, Ilford, Essex.—
Lanham, 12, Cecil” Rd., Harlesden, N.W.10

TEST EQUIPMENT—SURPLUS AND
SECONDHAND
MURPHY all-wave oscillator type M.1, 200-
250v A.C.; £10.—Watson, Radio, Banff.
{2477

A QUANTITY of radio test equipment for
sale.—Reliance Radio (Sudbury), 4, Station
Rd., Sudbury, Suffolk, {2399
EISSNER signal shifter, £20; S.40, £30;

Q max. absorption meter, /6, max.
tank unit (150w), £4/10; UM3, £3; two Cyldon
100ptd, 10/- each.—Box 2691. {2333

IGNAL generators, oscilloscopes, output

meters, valve voltmeters, frequency meters,
multi-range meters in stock; your enquiries are
invited.—Requirements to R.T. & I. Service.
254, Grove Green Rd.. London, E.11. Ley. 4986,
0056

NEW GRAMOPHONE AND SOUND
EQUIPMENT

ERROGRAPH magnetic tape recorder, models
2A and 2B now available, from 76gns.

WEARITE tape decks and component parts,
DISC recording machines and blank discs.
MAGNETIC tape—Ferrograph. Scotch-boy, ete.
RESLO ribbon microphones and stands.
EthBYTHING for the professional recording
studio.
SOUND DISCS (SUPPLIES), Ltd.. 178. Bis-
pham Rd., Southport, Lancs. Tel. 88153,

RAESOUND home audlo, Hi-Fi amplier and
T/C unit; £24/10; send for details.—
R.A.E., 377, High Rd., London, N.2. {0213

FOR
SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO.
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INVITATION from

TO ATTEND
R REPEAT PERFORMANCE OF
THE ORIGINAL SOUND

Full Stocks of Leading Lines by :—
LEAK, QUAD, WHARFEDALE, W.B,, SOUND

SALES GOODMANS, ROGERS, DECCA,
CONNOISSEUR, BARKER, CHAPMAN,
TANNQY, LOWTHER, ARMSTRONG AND
GARRARD.

LIMITED STOCKS of

WHARFEDALE WIS5C'S at £16 each. List
price now £17/10/-; also S.T.C. MICROPHONE
HEADS (as illustrated in last _month’s
* Wireless World *') £9/15/~ each. These are
slightly used but in good working order.

CABINETS TO HOUSE ALL TYPES OF
HI-FIDELITY EQUIPMENT. S.A.E. for Photos,
sizes and prices.

Hire Purchase terms arranged. DAILY DEMON-

STRATIONS, Technicians who will install our

equipment in your home to the best acoustical

advantage.

285, CAMBERWELL ROAD, S.ES5
Telephone : RODney 4988

Hours : 9-30—6 p.m. Thursday 8-30—1I p.m.

OPEN ALL DAY SATURDAY

SURPLUS

@® TECHNICAL MANUALS. Official U.S.
Army (not photostats) varied stocks
mclude ET4331/2/6, BC-221, BC-342, BC-610,
BC-640, AR-88, SCR-522, SCR-508, BC-191,
etc., etc.

[ ] TRYLON LATTICE LADDER TOWERS.
50ft. and 100ft, high triangle section |2in.
sides, highest possible quality complete with

all hardware, galvanised and painted. Brand
new in original cases.
. TRIPLE DIVERSITY RECEIVERS. 1.5 to

30 Mc/s. Built-in loud speaker and power
supply. Precision H.F,, L.F. and B.F. Oscil-
lators. Variable gain and selectivity, Band

pass and tone facilities. Full technical details
and photo avallable,

R.C.A. AERODROME AMPLIFIER
SYSTEMS. Include 12-25-watt outside

speakers on stands with amplifier and control

panels in portable cases. Individual and
master control, Built-in warning and all clear
sirens. Each speaker audible one mile and

reversible as microphone, Brand new,

@ 100-WATT BROADCASTING TRANS-
MITTERS. British made by Woden. Self-
contained in 4ft. 6in. metal cabinet. Input
200/250 v. A.C, Output 250-watt triode.
Price £22/10/-. "

@ RACKS. 5ft. 6in. high Channel Iron and
shock base or angle iron types, with drilled
and tapped sides, also3’ 6* high.

@ TRANSMITTER COMPONENTS, include
all types of transformers, condensers, chokes,
relays, ete., etc.

@ INSULATORS. Large quantities of over
50 different patterns.

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

E UIPMENT
F ultimate in transmitted
!gjnl"ﬁ Wlthout background noises, on
Arc. 5078 for demonstration.
Bel, Marlborough Yard, N.19. (0185
NEW compact tape deck, taking 600ft reels,
size only 11inX7in, best quality heads:
price £8/18 complete; send stamp_ for details
to—E.W.A., 2686, Wari)reck Drive, Blackpooll‘10

CJR ELECTRICAL & ELECTRONIC DE-
VELOPMENT, Ltd., manufacturers of high
qQuality portanle and corsole magnetic tape re-
corders for professionsl and amateur use; full
detalls on applica
BIC! RD Rd., Witton, Birmingham, 6. East
1] [2056

PRE -AMP/RECORD units for use with Leak,
A.D., etc., with meter level ind. 16
suit Bradma.nc. Truvox, etc., now £16; to suit
Wearite, 17gns; this unit gives you Arst- clas
recording with playback via your HIi.-Fi.
AMPS. to suit Wearite 2A (EL84), 5 wats
output, 21gns, and £32 tor 12 watts P.P, with
meter and Partridge out.
MOTEK amp. to e.pec £11 ot.hers for Truvox,
etc.. 12 watts £
EARDING ELECTRONICS 120a, Mora Rd..
London. N.W.2. [2385

CINE-VOX disc recording equlpments type
C7J for high-quality recordings from exist-
ing microphone equipment, price from 28gns,
also avaiable as & complete channel inclusive
of mic., amplifier and playback equipment, at
70gns; type C7, for highest quality professional
requirements—recorder mechanism at 48gns, or
complete channel at 110gns; demonstrations
arranged in London

PLEASE write for detaus to K.T.S., Ltd. 5
Aylward Rd., London, S.W.20 (leerty 2526).
Callers by appointment only

GRAMOPHONE AND SOUND EQUIPMENT
—SURPLUS AND SECONDHA
BBC protessional dual speed chsc cutter,
motor scroll, 15chms, excellent condition;
£62.—Box 3180 12467
WEAR.ITE 1A tape deck, almost brand new,
exceptionally quiet. £27.—Bazire, Vicarage,
Lavender Gdns., Battersea 5953. [2455
TAPE recorders, shop soiled, Emicorda 90gns
reduced to 70gns; Sound Mirror, 70gs_re-
duced to 50gns.—Tel. Ley. 1362. [2402
SOUNDMIRROR portable tape recorder, per-
fect, Acos mic., 3 reels of tape; £60 o.n.o.
—Buckby, Sua Inn, St. Austell, 1

.J.R. tape recorder, D1 with Reslo ribbon
m 3 tapes, cost £125, little used;
nearest &:80 secures, cwner zolng abro&c}‘&

FOR sale, 2 Wirek wire recorders.model B2
with accessories, in excellent condition; will
accept reasonable offer.—R. H., 109, Borough
Rd., S.E.1. [247
ERROGRAPH tape recorder, latest
model November, 1953, £69; would ex-
change for disc recorder, late model and per-
fect or would purchase same for cash.—Box
2531 12313

EY & HAWEKES type wire recorder com-

bmed with record player, excellent condi-
tion; £28.—Burgess. Lane & Co., Block J, Sun-
lelgh Wks., Sunlefgh Rd.. Wembley. Wem.
378, [2135

ANY_ of you tape types bullding your own?
Aithough we deal primarily in sub-stan-
dard cine equipment, it's quite possible that our
** Bits and Pieces ™ 1ist might be useful: s.a.e.
please, We aiso wish to_buy tape desks. re-
corder components etc.—Burgess Lane & Co..
Block J. Sunleigh Works Sunleigh Rd.. Wemb-
ley. Tél. Wem 2378 [0253

NEW COMPONENTS

'OR really good results you can do no better
than use Osmor coils and coilpacks, ask
anyone of experience! Send 5d (stamps) today
for beautifully-drawn {ree circuits, our new coil-
data leaflets, and latest lists of matched radio
components, A speedy mall order de 8artment is
at your service, and remember, all Osmor iines
ar%vgimrant,eed (Trade enquiries invited.) Dept.

OSMOR RADIO PRODUCTS, Ltd., Bridge View
Works, Borough HIl. Croydon. ‘Tel. Croydon
5148-9, 0046

70cm televlslon,
W.W.,” Jan
set, 15/-;

convertor compomenu as
nuary; B8-plece inductance
completed oonvert.or with power sup-
ply, £15, 3%In sq canned formers, 2/3 ea.;
experlmentai transistors (callers onfy) Chan-
nons economy battery set, coil sets, complete
30/~-; V.H.F. HI-Fi receivers, complete
parts kit, chassis,
£7/5.—~Bel Sound Marlborough
Yard, 9. [0186
FLUORE_SCENT 80 watt 230v complete bal-
last unit, 39/6: 80w brick choke and
starter lamp, 14/6; 40 watt complete ballast
230v, g complete fluorescent fittings from
45/-; rectifiers, 12v 4amp f/w bridge,
13/9; suitable charger transformer, 16/6; 0-4
ampmeter, 8/6; brand new small radio cabi-
nets, 16/6; multi-ratio output transformers,
Goodmans, 7/6; Diamond H switches, 4/6; 4-
gole cooker switches, 5/-; charge your dry cell
atteries with our special charger from mains,
complete unit, 14/9; new G.E.C. 4hp electric

with vnfves wound colls,
Products Co.,

motors, 230v S/D, £4/16—Malden ransformer
gupplies.hztaelar of 5, Coombe Rd., New Malden,
urTe; 5

2655 (Longside of Malden SR,
Btati ol) 0038

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

1.53 Hatton Garden, London,

FULL

CONSTRUCTIONAL
DETAILS
for building

FIRST-CLASS
SUPERHETS

including 3 and 4 valve Feeder Units,
5 and 6 valve Receivers.

also
circuits of TRF Receivers, [10-watt
Quality Amplifier, Crystal Set, etc,
Soldering, Metal-working, Construc-

tional and Servicing Notes, Coil Pack

Constructional Details, Resistance Code,
Useful Data, etc., all included in The

‘““ HOME CONSTRUCTOR ”’
PRICE 2/6 ONLY

Complete with fully illustrated catalogue,

Obtainable from Radio Dealers and
Stationers, or in case of difficulty send
direct to

SUPACOILS, 21, Markhouse Rd,,

London, E.17.
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Hi-G Heads
for Acos
GP20

Al users of this popular pick-up will wel-
come the improved MGP39 heads. Standard
or L.P., 42/3 each.

W. B. STENTORIAN HF1012

No loudspeaker has gained such popularity
‘v:‘i'}hin so short a time as this new 10in.
t.

“The unique cone.construction puts bass reson-
ance ascﬁow as 35 c.p.s. and output is well
maintained to the higher frequencies, A power-
tul magnet of 12,000 gauss is employed, and the
speaker will handle up to 10W. 3 or 15 ohm.
High fidelity speakers have until now been
priced considerably higher, and the
performance of this speaker at onli 73/6
:nas been a revelation to all who have heard
t

Also 9~ 67/-d., 8~ 60/6d., 6~ 5o/6d.

“The Gramophone” AMPLIFIER

Performance vies with the most expensive

models, yet inherent simplicity makes it much

lower in cost. We offer 1t either ready built or

in kit form.

Amplifier 17 gns. Cempiete with vaives, tested.
Pre-Amplifier for magnetic p.u.,, 5 gns.
Control Unit for crystal p.u., 45/-.

Extended Payment Terms
Amplifier and Pre-Amp.
£7{14/- and |12 monthly payments of £1/8/3.
Amplifier and Control Unit
£6/14/= and |2 monthly payments of £1/4(6.
9 w. output, 20 dB. feedback, only 0.1 per cent harmonic
at 5 w., 20-20,000 o.p.s., iateat Mullard valves, 3/15 chm
output, 300-260 v. A Q. mains.
Home Construction details 1/9 post free.

RECORD MAIL SERVICE

Order your L.P, records by post with the
assurance of factoi fresh, perfect copies.
POST FREE in U Cash with order or
C.0.D. Overseas Tax free at only 4/5ths
home prices incl. postage amd packing.
Montbly RECORD BREVIEW aannual subscription 11/-.

QuauitY MART

8, Dartmouth Park Avenue, London, N.W.5,
GULllver 1131.

Order by Mall. D

by A

NEW COMPONENTS

RYSTAL microphone Inserts (Cosmocord

Mic-6), guaranteed brand new; 15/6, post
free.—Radio-Aid, Ltd. (Retall Dept.)

Market St., Watford.

COMPONENTS—SURPLUS AND
SECONDHAND

" o038

ADIO CLEARANCE, Ltd., 27. Tottenham
Court Rd,. London, W.1, Tel. Museum 9188,
ELECTROLYTICS, capacity. voltage stze, type
of mounung price post paid: 4 .6y, 1X21n.
lug., 1/9: 2504250. 6v, 1x2m 00+
500, 1 : 40

lug, 3/6; 10

§<2 tag, 2/9; 20. 4
%xz clip, 3/9

450v+20 V.3 Tug, Do) i

501 llmxs lug, 4/6:

: 100, 12v, %x1¥,
; 50, 12v,

4/-; 40440, 275v,
4+24+1 350/425v. 1%X2,
clip, 479, bU+4 &C 175/.55\)\ 13, L-’U‘—. <0 86
4 "150v, 5/?1% edp. 171 50 L% X 2%,
cllp, 2/~; T8ix2, clip, 1/9. 1oo+|7§
275/350v, 1%x4y, cup, e/e, 32432, 350/425
1% X2, clp, 5/-, 8416, 450/5 25v 1X2 clip. 4/-
2.7450/525v, %xm. mg, 1/6; 2. 350v. x)axm.
Ln 13 1000, 6y | x2% cl 49, 50V,
3, eup. 4/9;
5/6;

X2, clip, 1/9; 6,000, Gv 1% X
HK50 AR/stov, SiaxSIE, Ve enden
all ail cans, some with sleeves ail voltages,
:NI%G. surge where marked new stock, guaran-
eed.
T ELEVISION! Set of 3 components, comprising
lne output trans., with E.H.T. winding to Rlve
7kV_ using EY51 (heater winding for EY5] aiso
mcluded{ and fitted with width control scan-
ning coilg. low impedance line and frame. focus
coll  (res. 10.000(). current approx. 20 mA);
the set of 3 for 42/-, pius 2/- post, diagram of
€ trans. suppiled,
PERSONAL receivers, 3 valve T.R.F. using {T4s,
contained in handsome bakelite case with Iift-
up lid, size 7X6%X5Ie with lid closed, plastic
cax'ryi!x%1 handle, fram. AE in lid, these receivers
cover the medium waveband and operate from
self-contaiped dry batts,, standard types,
W1435 and 02 output to & palr of lightweighi
‘phones (H.R.}. controls, SM tuning and re-
actlon, oEenMg 1d switches on suppiled brand
new, with valves, batteries, 'pPhones. an ideal
set. for invalids hos. patlents, etc., these re-
ceivers are not Govt. surnlus and are offered
ready to play. carr. pald £4/10.
UNIVERSAL amplifiers, B-valve 20watt A.C./
D.C., black crackle chassis, and black and
chrome cover. overall size 15VinX7b%inX7in
First-class components (Partndge O.P.T.. and
driver, Gardner choke. A.E.E,_ Mu-Metal input
trans, for mike). Valves, 2XEF37, 4XxCL33,
2XUR3C. Switched input for high of low imp..
tag cut and bass cut switches, V.C., mains
tch, mains plug and socket, 220-250v, iso-
Inted chassis, 15() output. Wired and_tested,
eady for wuse. with valves, brand new.
:,10 19/6, carr. paid.
5mA meters, moving coll, Bakelite case. 2in
squn.re. flush mounting, new, boxed; B/- post

MAINS trans., 250-0-250v, 80ma, 6.3v, 2.5A,
6.3v, 0.6A, Pri. 0-110-210-240v, 12/~ post pnid
RADIO CLEARANCE. Ltd.. 27. Tottenham Court
Rd.. London, W1 'Tel. Museum 9188. [00i5
SUPREME RADIO 746B. Romford Rd. Mnnor

Park, London, E.12. Tel 1260.

ears.

GAINS for radlo and T/V construct,ora —
METAL rectifiers: R.M.1, 3/11 ea. 4/3,
R.M.3, 5/11 ea, R.M.4, 18/- ea. Wesunghouse
type metal reciifler 14446, 250v 60m/a, 7/9 ea.
SMALL yol./controls, with long spindle and s/p
switch, 1meg, lomeg, or lmeg, 2/6 ea.; wn.u

ea.

d/p switch, 3/~
F Primary 0-250v. See 3 6 3v
kSamp 5/9 ea. or 3am 8/

16+16mfd SSOV,
2/6 ea. 32mfd 3
3/6 ea. Speclnl
2 50v, 550v surge, lg
60+150mid 275v D.C. w in di
1/11 ea

amfd 450

/card w/end types: or
4mfd 150v drylync type,

500v type 2/9 ea.
0d e

—

| STILL a winnerl Mains trans: by * Par-
meko,’”” universal fixing. Prima tapped
0 200-220-240v. Sec. 290-0-290v. 80m/a. 6.3v

3amp and 6.3v tapped dv at anp, with screen;
our price 15/11 ea. inc. pack/post
POPI ULAR bn.rgnm buy: Mains trans. with vol. /
panel, ‘;: mary 0-200-210v, 220-230v,
240-250v, secon ary 250-0-0250v 60 m/a with
6.3v tapped at 5v; our price 11/3, inc. p./post.
AMAZING value in speakers!l All 2-3ohm v./
P.M. P.M. 13/11 ea.,
/,m P.M. 12/11,. 5in P M. 12/6. Popular Hnes!
Crystal diodes, with crystal set clrcult 1/6 ea.
28-way tag strip—break it as required, 17/- ea.
2p-2way w/change switches, 1/- ea, or 10/6 pr.
doz. Popular value ¥, and Ywatt resistors, 4/~
doz, Many other super bargain lines in s
TERMS, ¢.w.0., no c.o.d. Send 9d exv.ra for
postage orders under £5. 2%4d s.a.e.
quiries and list.
S QUTHERN RADIO SUPPLY, Ltd.. 11 Little
Newpon Street, London, w.c.a. our
displayed advertisement, page 136 Kbls

all en-
[0021

'MODEL FC.38

Specialists in the manufacture of the

HIGHEST QUALITY CHASSIS

for over 20 years

An 8 valve Super-
heterodyne chassis
giving 8 watts push-pull output with negative

-feedback and separate BASS and TREBLE lift

controls, Flywheel tuning and a magic eye.
Three wavebands covering 16-50 metres,
190-550 metres and 1,000-2,000 metres.
PRICE £23/13/-, lncludmg tax.

A 10 valve Super-

MODEL RF.A1 2205 Spoes

giving 10 watts push-pull output with negative
feedback and separate BASS and TREBLE lift
controls, also a highly sensitive R.F. stage
before the mixer. Flywheel tuning and a magic
eye. Four wavebands covering 12-90 metres,
190-550 metres and 800-2,000 metres.

PRICE £31/19/8, including tax.

Table Model

V.5 TELEVISION RANGE

A 19 valve Superheterodyne Circuit with
instantaneous 5 channel selector switching and
aluminised rectan, flat-faced Cathode Ray
Tube with tinted 14in. and 17in. Models
available.

THE T.V. THAT HAS
*

ter.

THE TRUE BLACK
AND WHITE PICTURE

*

PRICES :
TV.5 14in. Chassis, £54/0/3 (inc. P.T.).
TV.5 14in. Table Model, £61/19/- (inc. P.T.).
TV.5 l4in. Console, £72/9/- (inc. P.T.).
TV.5 17in. Chassis, £64/15/11 (inc. P.T.).
TV.5 17in. Console, £82/19/- (inc. P.T.). ~

Our Showroom at the address as below is

open daily from 9 a.m. to 6 p.m. (Saturdays

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 specifications
required.

WIRELESS &

ARMSTRONG ViRESESS& €O. LJD.

WARLTERS ROAD, HOLLOWAY, LONDON, M7
Telephone : NORth 321 3] 4————emmrgm
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—TUNERS—

9 Band (6 Electrical band spread) with
R.F. F.C. 2 I.LF. Delayed Amplified A.V.C.

3685

Variable Selectivity. Fly Wheel Tuning.
Tropicalised. Sultable 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.
3 Wave Bands, 16m-2,000m, R.F. pre.
Amplifier, variable selectivity |.F. Delayed
amplifier A.V.C. £21/6/8. Tax paid.
SHE  As S5 but 12.5m-550m. £21/6/8. Tax paid.
84 The Standard’ high-quality Feeder Unit.
Specification as S5 but without R.F
amplifier. £16. Tax paid.
A modified version of all models is available
for use with Leak, Acoustical and other High
Quality Amplifiers.

C.T. CHAPMAN (Reproducers) LTD.
RILEY WKS., RILEY ST., CHELSEA, S.W. 10
FLAxman 4577/8
Export Engquiries Invited

36
S6E
35

RADIO/RADIOGRAM CHASSIS. The
“ DULCI " 5-valve S.M.L. chassis, incorpora-
ting the most outstanding features of modern
design, flywheel tuning, negative feedback
over entire audio range, latest type miniature
valves, etc., etc., combining to give outstand-
ing clarity of speech, with the most faithful
reproduction of music, on gram. or radio,
for operation on A.C. mains, |10 to 200/250
volts, at a price offering the finest value for
money, £12/12/-; or the Push-Pull 6-valve
version, at £15/15/-, complete less speaker,
tax paid. Offered under full guarantee, and
money back conditions if not fully satisfied.
Descriptive literature on request,

T.R.F. RECEIVER, Complete in stylish
Bakelite cabinet, ivory finish, I1%in. x 6éin. x
74in., employing four of the latest type valves,
incorporated in a highly efficient circuit
giving sparkling reproduction, together with
high overall sensitivity and selectivity. A.C./
D.C. 200/240v. Guaranteed to please, and
highly recommended for value at £6/10/, plus
7/6 carriage and insuranca.

SUPERHET TUNER UNIT. A three
waveband S.M.L. superhet feeder unit, fitted
handsome edgelit multicoloured dial, com-
plete with escutcheon, flywheel tuning,
three controls, complete with threz valves,
and plug- and leads for connection to your
amplifier, A feeder unit for the discriminate
user, at £10/10/-, plus 7/6 carriage and
insurance.

A.C. AMPLIFIER. A 3-valve amplifier for
A.C. malns, 200/250 volts, employing negative
feedback tone control, giving an output of 4
watts for the reproduction of gramcphone
records with a tonal sparkle, complete less
speaker, £4/10/-, plus 7/6 carriage and insur-

ance.
CHASSIS ASSEMBLY. Undrilled aluminium
chassis, size |lfin. x 7in, x 24in., fitted latest
type horizontal drive, with multicoloured

L. dial. Flywheel Tuning, complete with
.escutcheon, at 32/6, plus 2/6 P.P.

~ O. GREENLICK LTD.
i l4 Hillside Rd., Tottenham, London, N.I5
u o Tel : STA, 2991,

WANTED., EXCHANGE,
HF test equipment.

TS47AP, TS174, TSl'IS/U TS148 or TSX-4SE,
analysers, BC221 freq, meters, TSGB and any
test gear; Klysrons type 3/AB 2K 33
9 2K41. receiver, APRA TN16
RCA ARS8D, S27 a:nd SX285 and
: microwave equlpment highest offers
given by return.—Ger. 8410, Universal Elec-
tronics, 27, Lisle St., Leicester Square, Lon-
don, W.C.2, [0229

WANTED Wilcox Gay V.F.O. units in new

or modified condition.

McELROY-ADAMS MFG. GROUE';‘, lI..td., 46,
el.

Greyhound Rd., London, W.6. Fulham
1138/9. [0134

30

ETC.

amp change-over switches, sliding resist-
ances, 3ohm l5amp.—Box 2867. [2392

ANTED, receivers A.P.R.4, also T.N. 16, 17.

5 and any radio test gear.
214, Queenstown Rd..

Battersea, S.w.8. Macaulay 218! {0176

ANTED, General Electric variable relucc-
ance pick-up.—Box 2887. [2400

ANTED 240v solonoid, about 1lin
Ward, 11, Gover Lane, Newquay,

Cof;
f2421
ANTED, R.C.A. transmitters, all types or
any R.C.A components, including chassis

and metal work.

McELROY-ADAMS MFG. GROUP. Ltd., 46,

Greyhound Rd., London, W.6. Tel. Fulham

1138/9 [0196
COLLINS 75A receiver wanted.—Parvin,

b 19, Fellbrook Ave., Acomb, York. [’1;3!3

-3
o

721n metal pro, ectlon horns, state price.—
Radlovox, Li 5, Oxford Place, L[ezeds

337
Goon

quality tape. desk or recorder, Grun-
Wearite, etc.—43, Rookery Lane,
Llncon [2464
WANTED. TCS/6 or TCS/12 transmitters in
mint condition; also control boxes for
same.
McELROY-ADAMS MFQG. GROUP, Ltd., 46,
Greyhound Rd., London, W.6. Tel. Fulham
1138/9. [0195
ANTED.—Receiver B.28 coil unit, as re-

cently advertised by Messrs. Cohens.—
Pritchard, The Priory, Tetbury, Glos.  [2446

ANTED, set manufacturers’ or ex-Govern-
ment radio equipment, large or small quan-
titles of valves, electrolytics, speakers. meters,

S.
., 5. Fitzroy St., London. W.l.
Museum 4389. 197

ANTED, HRO colls, Rxs, etc. ARass.
BC.’J4BS S27s, etc.—Detalls to
Service, 254. Grove Green Rd.. London E11
Ley. 4986. 1016

ANTED, three pre-war Wearite Unigen
dual- wave coils, matched; other mafched
screened H.F. transformers considered.—will-
son, 38, Siiver St., Bradford-on-Avon, V[Vz%téso

O. 13 microphones,

large or small quantitles required top
E‘rices paid.—Industrial Suppliers (Cambndge
a-17, Brecknock Rd.. London, 5

Gilitver 5851, {2018

LTHAM RADIO Co. pay highest prices in
the trade for all American equipment, in-
cludmg test sets, transmitters, receivers, etc.—
Jersey House, Jersey St., Manchester, 4. Tel
Centla] 7834-5-6. [0228

URGENTLY wanted, manuals or instruction
books, data. etc., on American or British
Army, Navy or Air Force radio and_electrical

Tel.

10 headsets or No,

equipment.—Harris, 93, Wardour St., W.
Tel. Gerrard 2504. [2369
ANTED, BC-610_ Hallicrafters, RCA-4336
transmitters SX-28, AR-88, $-27, HRO

receivers and spare parts for a.bove best prices.

—P. . Radio, Office and Works, Beavor
Lane, Hammersmith. W.6. Tel. Riv. 8006.
0080

any units:

WANTED AN/APR-4 receiver,
any other good quality U.S. surplus ra.dxo
laboratory equip-

and radar tubes, test sets;
rice in first

ments, etc.; give condition and

ler.ber —-Engineerin; Assocmts 434, Patterson
Rd., Dayton. 9, Ohio, US.A [0234

ANTED, R.C.A. s eech amplifiers, type

MI-11320, J or , and aerial tunin
units BC 93%a.—Offers, stating quantity an
grlce, to P.C.A. adlo, Office and orks,
eavor Lane. Hammersmith, W.6. Tel. Riv
8006. [007!

w TED, good quality communication rxs

domestlc radios, test equipment, etc.;

gald “establiched sinbe. 1637 —Millers

8a, Newport Court,

be. el. Ger. 4638,

send. Hours of business 10-6 p.m

day Saturday.

WANTED signal generators types 30, 31, 51,
54, 56 and 101; also any American test

equlpment with prefix TS or BC. American re-

ceivers types AR88, APR4 or similar.—Send

price and details to Hatfleld Instruments, Ltd.,

175, Uxbrldge Rd.. Hanwell, W.7. Tel. Eallng

0779/98 [0037

THE * FLUXITE QUINS ”* AT WORK
‘¢ Fou've landed yourself in a iz
Not to mention our sel's gone for siz!
Fou'd fized your wire tight
With FLUXITE all right
But gas pipes and earth wires don't méz 1"

See that FLUXITE SOLDERING PASTE is

always by you—in the house—garage—
workshop—wherever speedy soldering is
needed. Used for over 40 years in Government
works and by leading engineers and manu-
facturers. Of all Ironmongers—in tins from
1/- upwards.

TO CYCLISTS. For stronger wheels
that will remain round and true,
here’s a time tested tip. Tie the
spokes where they cross with fine wire
AND SOLDER. It's simple—with
FLUXITE — but IMPORTANT.

FLUXITE

SOLDERING PASTE

A Staunch Companion to Fluxite
Soldering Fluid.
SIMPLIFIES ALL SOLDERING
Write for book on the Art of ** SOFT '’ soldering and
Jor leaflete on CASE-HARDENING STEEL and
TEMPERING TOOLS with FLUXITE.
FLUXITE LTD.
BERMONDSEY STREET, LONDON S.E.1,

LEWIS RADIO CO.

invite you to send l/- for our 1954
Catalogue of ALL types of :—
CABINETS
AUTO-CHANGERS

RADIO AND T/V CHASSIS
AND LOUDSPEAKERS

CABINETS

made to individual specification.

TAPE RECORDERS

Send for full details of the
*“ELIZABETHAN "’ Portable 2-speed
Tape Recorder at 48 gns. All “Sound-
master >’ parts stocked—send for list.

TELEVISION

Ali *Viewmaster "' and * Tele-King "’
parts stocked. Send for our lists.

AMPLIFIERS

Full details availabie of our 44 and 5
watt domestic amplifiers.

Dept. 354; 120, Green Lanes,

Palmers Green, London, N.13
Tel : BOWes Park 6064
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WIRE

oniz &1lb.reels

In stock for IMMEDIATE DELIVERY

N
h WY R i NG

1
per glb. reel

Tesis Pl | % " | TN Phe
20 /8 28 2/4 36 3/~
22 1/10 30 2;6 38 3/3
24 2/- 32 2/8 40 3/6

Up to 50 swg. available,

DOUBLE COTTON COPPER WIRE
R e T Yl e Ly
18 2/2 26 2/11 34 4/2
20 2/4 28 32 36 448
22 2/6 30 3/6 38 6/2
DOUBLE SILK COPPER WIRE

“EOPS TR CNe | TR CEe
18 2/2 28 3/10 36 6/~
20 2/8 30 442 38 6/8
22 3/- 32 48 40 78
24 32
TINNED COPPER WIRE

R e B B I
16 1/6 22 2/- 26 2/4
18 1/8 |
ENAMELLED SINGLE SILK

0% Phe |55 P TE fue

24-26 2/9 36 5/- 40 716

28-30 33

Intermediate gauges available.

EUREKA ETC.

g price | swg. price | swg. price

I6—22 12 30 I 36 2/2
24 l/4 32 /9 38 2J7

26-28 2/~ 40 33
NICKEL CHROME

sw. price | swg. price | swg. price

16-22 3/7 30 5/2 36 6/5
24 4)- 32 5/4 38 719

26-28 4/9 34 6/~ 40 9/7

Orders up to lib. Postage 1/0d,
Orders 11b, to 2Ib. Postage 1/4d.
Orders £1 up—Post Free.

PRUS TSR NP

YGRADE
WIRE CO.

Telephone : GERrard 0293
19 Gerrard Street, London, W.1

WANTED, EXCHANGE, ETC.

buy ART/13-T47A or T4T type trans-
rmtter RS/ABN7 radio compass 'feceiver;
BC348 recéiver; ARC3 radio copr?xplete, ’f
receiver; 13 and BC342 recelvers
Loran transceiver; R89B Glidepath; 788C altl-
meter receiver; 1EI52C scope; RA20 power

units; T17 microphones; TS67 test sets.—Write
HE I Co., 49, Washington Avenue, thtl
Ferry, N J. [2310

VALVES
Philips DCG4, 000 86 2 R AB
21 RCAB72/A, /1 ( 6) . 9 C GG/A

GE815. 7 RCA845° (ox' sale—O ers t,o Th 11't
& Co., Penn Fields Terminus, wOlverhamFton

40
VALVES WANTED
45/ each offered for 813 valves, 60/-
Write P,

723A/Bs an q%%xémy for export.—
Birming] Erdington 4942.

Ha Kingsbury Rd..

[2456

VALVES urgently wanted for export. types
813, 723A/B, 250TH, 833. any quantity;
highest prices pald.—Write Pype-Hayes Radio.
606, Kingsbury Rd., Birmingham, 24 (Erding-
ton’ 4942)) [2016

BATTERIES

JUST released by the Mlmst,ry —All-dry H.T./
batteries, 72 volt H.T.+1. le;!rT layeg

ty size, 6INX5In%2in; also 60V +1
L.T., ideal for deaf aids, personnel sets, models,
etc,, size 4in X3l &in, all tested and guar-

anteed full voltages before despatch; our speclal

Fﬂce 4/6 each, post and packing '1/3 or two

or 8/-, post and packing 1/6.—Wwalton’s Wire-

48, Stafford St., Wolverhamlpton.
(o]

061
CABINETS

EWIS RADIO have the best selection and
finest finish.—See page 132. fo22q
ALNUT radiogram_ cabinets, details.
Cabinetware, la, Heyes St., Blackburn.
ELEVISION, radio, radiogram and tape-
recording cabinets.—157, Bromsgrove Sl
‘ham. Mi 12133
WALNUT rad.xogmm and television cabinets,
soundly constructed; stamp for details.—

R. Shaw. 69, Fairlop Rd., Leytonstone, E[lzl

ABINETS made to order: send details !or
quotations; bass reflex cabinets, finished i

less Stores,

. or oonbempomry suyles, see dxsplay
advermement ocp; till_5.30 Saturdays.—A.
Davies & binet Makers), Hampstead.
Gulliver 577 [2460

REPAIRS AND SERVICE
ARMATURE re-winding service to the trade.

VACUUMS, drills, grinders. hood dryers. dental
motors, vacuum cleaner armatures replaced
from stock; 24-hour service, every job guaran-
teed; all vacuum cleaner parts, hoses, etc.. in

stock for any mal
REGAM ELECTRIC, 95, Park Lane, I..e(ecls@..ozlfi
and

LECTRIC blankets
efficient_service
ELECTRONIC, 157 Tullibardine Rd.. Sheﬂileglg
AINS transformers rewound new trans-
formexs to any specification
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC ., Potters Bldgs..
Warser Gate, Nottingham, Est. 1917. Tel. 4?(5319{33

ANSF‘ORMER rewind  service,

E.H.T. transformers and chokes,
delivery, ra! dge of replacement types ex si
manutacture to your specification.
METRO:! ADIO SERVICE Co., 75
Kitburn Lane, London W.10. Ladbroke r2296

AINS transformers, E.H.T. line outputs,

chokes and field coils, etc., promptly and
efficiently rewound or manufactured to any
specification; 12 months’ guarantee.
LADBROKE REWIND SERVICE, Ltd.,
Harrow Rd., Kensal Rise, N.W,10. Lad. 0914.

10222

COILS. stators transformers, any quantity

from singles upwards; also F.H.P. mo ox
Services,

clocks repaired:

mains,
{)rompt
ock or

re-winds.—Coilwinding 26, Lowt
Putney 2667/8930.

Richmond Rd., S.W.15.
- 12465

EPAIRS.—Mains, EHT or OP transformers,
fleld coils and chokes; also armatures and
. New transformers designed to specifi-
. All items fully vacuum impregnated,
TRANSF‘ORMER SERVICE Co. Za, Fnthvllle
Gardens, Shepherd’s Bush, w.i2. Shep-
herd's Bush 5819
ELECI‘RICAL test instruments repaired and
smndardized all types Brltlsh or American,
volt! DC/AC
mum-range meters,

specification.
THE ELECTRICAL INSTRUMENT REPAIR
SERVICE, 329, Kilburn Lane, London, W.9.
Tel. Lad. 4168. {2011
AD’DIO equipment repaired, rebuilt, modified,
disk or tape recorders, ampliﬂers, tone con-
trol units, sound projectors; quotations without
obligation.—Bernard J. Brown, 33, Goldhawk
., London, W.12. (002!
LWAYS at your service, high quality trans-
formers made to suit your requirements or
rewound to the ongmal specifications. Wood-
row Transformers, now removed to lar-
ger premises, thus enabilng the employment of
more labour and a qulcker turn round of
orders.—New Address, 7, Dudden Hill Lane,

S,
ete.; meters converted to

Willesden, N.W.10. All work fully guaranteed.
{2243

Here's how to
'SAVE MONEY ON
INSTRUMENTS !

- . how to do faster, better testing
f with fewer instruments

. . how to increase the usefulness of
your present instruments

. . how to choose the right instru-
ment for each job

. . how to under-
stand instrument
operating prin-
ciples

. . how to eval-
uate instrument
readings and
put them to
practical use

{ BASIC
I ELECTRONIC TEST
INSTRUMENTS

v/

P

By RUFUS P. TURNER
254 pages, 171 illustrations

The instrument

book written especially for
SERVICEMEN e AMATEURS
® EXPERIMENTERS

Here, at last, is a book that can save you

* money on instruments and help you use
your present instruments lots more
efficiently !

Over 60 instruments—f{rom the most
modern TV pattern generators to special-purpose
bridges—are carefully described. Their uses are
fully explained. Valuable work-saving short cuts
are outlined.

Included are complete details on simple meters
for current and voltage ; ohmmeters and V-O-M's ;
V-T voltmeters ; power meters ; impedance meters ;
capacitor checkers inductance checkers ; spemal-
purpose bridges ; oscﬂ.loscopes (this material alone
is worth the entire price of the book to busy service-
men!); r-f test oscillators and signal generators;
audio test oscillators ;- radio frequency and audio
frequency measurmg devices ; audio-amplifier
testing devices ; r-f signal tracers and tube testers.

Among other things, BASIC ELECTRONIC
TEST INSTRUMENTS is a complete training
course in the latest instruments including grid-dip
oscillators, TV sweep and marker generators;
TV linearity pattern generators, square-wave
generators and others.

Price 32/-
plus 1/~ postage
THE MODERN BOOK CO.
PRAED STREE'T®
LONDON, W.2

Tel. : PADdington 4185
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PITMAN

— Introduction —
to Ultra-High-Frequency
Radio Engineering

By S. A. Knight, F.R.S.A. This new book
is intended as a guide to the methods and
techniques of modern ultra-high-frequency
radio and radar engineering. The author,
who has had many years’ experience in the
practical side of radio engineering, covers
such typical aspects as transmission lines
and wave-guides, resonant cavities, cathode-
ray tubes, disc-sealed valves, Klystrons
and magnetrons, measurements, acrial
systems and wave propagation. Ilustrated.
21/~ net.

The Principles of
Television Reception

By A. W. Keen, M.LR.E,, M.Brit. LR.E,
A.M.LE.E. This book provides technicians
and service engineers with a qualitative
introduction to the theory underlying the
design’ of television receivers and will be
useful to students taking any examination
(e.g., C. & G., Brit.LR.E.) of which the
syllabus includes television principles.
Illustrated. 30/- net.

SIR ISAACPITMAN & SONS LTD.
PARKER 8T., KINGSWAY,

LONDON, W.C.2

. C

BASS REFLEX CABINETS

Walnat, Mahogany or Oak veneered. 30-in. high.
For 8 in, Speakers, 10-in. Speakers, 12-in, Speakers.

£9-0-0d. £9-10-0d. £10-0-0d. carriage paid.
Complete Kits in un-veneered acoustic chipboard.

£3-15-0d. £4-7-6d. £4-17-6d, carriage 7/6d.
Wae will assemble and fix felt for 7/6d. extra.

A. DAVIES and Co. (Cabinet Makers),

3 Parkhill Place, oft Parkhill Road, London, N.W.3
{Gulliver 5775)

P S e e e
Introducing the ;:— z

TYANA TRIPLE THREE

MAKE SOLDERING A PLEASURE
SMALL SOLDERING IRON
Complete with detachable BENCH |9/6

STAND .. 00 00 bo

The smallest high-power soldering iron.
Length only 8iin. ; adjustable fong bit dia.
3/16 ; mains voltages 100/110, 200/220,
230/250.

The "“"STANDARD"”

Popular Soldering Iron

—m@

now reduced to 14/l]
Replacement Elements and Bits for both types
always available,
‘KENROY LIMITED
152/297 UPPER ST., ISLINGTON,
LONDON, N.I.

Telephone : Canonbury 4905-4663
OO OO OO OO OOP

REPAIRS AND SERVICE

24-HOUR service, 6 months’ guarantee, any
transformer; rewind, mains outputs and
if.s., etc.; all types of new trans., etc., sup-
plied to specification; business heading or ser-
vice card for trade prices.~—Majestic Winding
Co., 180, Windham Rd. Bournemouth. [6520
AS professional sound recordists and mem-
bers of the Association of Professional Re-
cording Studios, we are particularly well quali-
fied to give advice and service on all aspects
of sound recording and reproduction. Design of
tape equipment a speciality. Circuits designed,

repalrs and modifications carried out quickly. |

Advice freely given. See also below:—
COMPREHENSIVE service to trade and ama-
teur; design, manufacture and repair of elec-
tronic equipment carried out by speclalists;
equal attention given to small or large orders.
See also below:—Autochangers, 48-hour service,
cleaning and adjusting at fixed price of 45/-
plus carriage; also all repairs carried out: trade
enquiries f{nvited. callers by appointment only
please.—Ariel Sound, 57, Lancaster Mews, Lon-
don, W.2. Tel, Paddington 5092 (2 llnerso)o

26

RMATURE rewinding service to the trade,
vacuums, drills, egrinders, hood dryers,
denta] motors, vacuum cleaner armatures re-
placed from stock, 24 hours service; every job
guaranteed; we also specialise in complete over-
hauls and rebuilds of vacuum cleaners; all
vacuum cleaner parts, hoses, bearings, fans,
brushes, for any make in stock.—Regzam Elec-
tric, 95, Park Lane, Leeds, 1. [2253

PAINTS, CELLULOSE, ETC.
PAINT spraying handbook, 3/6 post free, cellu-
lose and synthetic paints and all spraying
requisites supplied; catalogues free.——Leonard
Brooks, 53. Harold Wood. Romford. [0207
BUSINESS AND PROPERTY

ADIO, electrical, cycle, modern shop, flat,
long lease, situated growing Surrey town,

no opposition, certified accounts, good pros-
pects; £3,500, s.a.v.—Write Box 2817, 2364

BUSINESS AND PROPERTY WANTED

ETAIL radio/television business; any main
shopping position within 40 miles ndon;
must have maln agencles.—Box 3201. [2473

BUSINESS OPPORTUNITIES

OLD-ESTABLISHED firm of exporters in the
electronic field, invite manufacturers seek-
ing overseas sales, to communicate Box 0233.
WORK WANTED
SSEMBLY, wiring of all types of electronic
eqpt., control panels, switchboards, etc.—
R.A.E., 377, High Rd., London, N.2. (0219
CAPACITY AVAILABLE
APACITY available for manufacture assem-
bly and wiring all types elsctronic equip-
ment sub-contracts, prototypes, etc.—Box
2998. [2411
APACITY available; manufacturer of trans-
formers up to 3 k.v.a. to R.C.8, 214,
chokes, solenoids, etc.. have capacity available
and invite enquiries from manufacturers; small
runs of electronic assembly also undertaken;
1/6th h.p. induction motor in production, good
delivery.—Avis & Baggs, Ltd.. 11, Gosbrook
Rd.. Caversham, Reading. Tel. 71763. {2076
MISCELLANEOUS

ARE you saving money on your purchases by
using our discount facilitles?—Write for
details: Arcade Recording Circuit, Arcadian
Gdns., London, N.22 f2424

3 ?in deep: 10/-, plus 2/6
carriage.—Weatherhead’s. Bletchley, Buckf20

HIGH vacuum impregnation unit or single
or batch coil impregnation service to R.1.C.
specification 214 or individual requirements,—

Blickvae, 508, hip Lane, S.E.22. Tel.
Forest Hill 7089. 0310
LYWOOD—Hardboards. Send s.a.e. for free

price lists and samples, including 34sin ma-
hogany Hly 10d sq ft, sheets 72inX36in; hard-

board all sizes, ?rom 6d sq ft; free deliver
(100 miles).—N. Gerver, 2-10, Mare St., Lon}-,
don, E.8, Amherst 5806, [0027

NGRAVING amateurs and trade could take
the opportunity of engraving problems in
the future by getting in touch with A.G. En-
graving, 19a, Windmill Rd., London, S.W.18.
Bat. 5793, Brass, bronze, erinoid, Perspex dials;
one knob or repetition equally entertained.
[0034

COPPER wires enamelled, tinned. Litz, cotton.
silk covered, all gauges; B.A. screws, nuts
washers, soldering tags, eyelets, ebonite and
laminated bakelite panels, tubes, coil formers:
Tufnol rod: headphones flexes, etc.: latest radto
ublicatlons, full range available: list. s.a.e.:
rade supplied. —Post Radio Supplies, 33, Bourne
Gardens. London, E.4. 10138
SOUND NEWS PRODUCTIONS, recorders of
Commonwealth Youth Service at West-
minster Abbey, Midnight Mass from Brompton
Oratory, etc., undertake mobile, ‘“ off the air
and ‘“disc from your tape’ work at un-
rivalled charges: double-s. 10in_records 15/6,
12in ones 18/6, including needles.—3, Clover
Mews, London, S.W.3. Flaxman 3706. [2468
OUR tages to disk (78 & L.P. Microgroove,
genuine tape, disks, accessories; trade
terms on above; E.M.I. & PFerrograph Re-
corders; 2 BSR disk recorders, condition excel-
lent; reasonable; studio and mobile service,
professional standards, ‘‘ Erolea Recording
Services (Regd. 1949), Peel St.. Eccles, Man-

chester, Eccles 1624, Musical Director Thurlo
Smith,  A.R.M.C.M. fo121

ENSON'S
B ETTER
ARGAINS
METERS. New and boxed.

Scale FSD Size Type Fittiag Pries
2}in. MC/Rec Flush R,  15/6
2in, MO Square =
2in. MO Proj. R. =
2iin. MO Flush B, 8/~
2n. MO Bquare -
2}in. MO Flush B 8/~
2ln. TO 5. 2=
2in. TC Bquare ;15
2§in. M1 Flush B 8/6
2¢in. MO 1. 8/

.. 6in. MI Proj. Met. 30/-
.. Tin. 230 v. Proj.Met., 75/~
6 mA (500 uA) 2iin MO/TC Flush R, 17/8
W T oooa0a00 2¢in. MI Flush R. 10/6
3,500 v. (6 mA) 3{in. MO Proj. 10/-

INDICATORS T233. New, orig. cartons, with VCRI7,
3/VRe1, 3/VR65, 3/VRS4, 2/VRI2, 50/- (carr. ¥6).
R1155, B.F.0. box, 4/- ; [.F. Filter, 2/8. G.P.0. type
magneto (50 v.), bell and morse key, in metal case,
12/6 (carr. 2{1). T.V. Pre-amps,, with 1/VR138, 7/-;
with 2/VRO1, 17/8 ; with 1/VRO1, 1/57.4Q and 50c.
power pack, 45/<{carr. 5-), CONDENSERS, black,
8 mfd.,440 v.,A.C.w.,5/8, 4 mMd., 1kV,w, 3/-; 2.5 mfd .,
500 v., A.Q.w., 3/8. Trans. Input 116/240 v. Outputs
360-0-350 120 mA.. 6.3v. 4 A., 4 v. 2 A., new, 16/6.
Special Valve Bargains. VRO1, 6C4, 6A05, 9001, 955,
ARP12, VR505, NT20, NT37, VR116 at 4/- ; VRE5,
VRE6, 7193, 11, CV34, VU120 at 3/-; VR57,
CV181, VT131, VT133, VT501 at /6. Metal Rectifiers.
HW 270 v.80 mA., 6/- ; 480 v. 80 mA., 600 v. 30 mA.,
6/6 ; HW CT 12 v. § A., 1/6.

BC610 Tank Colls, 5/-. POTENTIOMETERS 3in. dfa.,
20k. 10 w.,3/-. CONDENSERS 15 kV w ceramic, 1 each
500 pFand 750 pF,in sealed case, 5/-.

R.F. UNITS type 24, 18/- ; 25, 20/- ; 27, 40/-. COILS

Eddystone Tx types ‘° P* and ** Q '’ 5-pin hor. base
each 3/6 ; DYNAMOTORS, soiled casen, D.Q, (approx.
250 v.80 mA.ut 6 v.), 8/6. 24 v.to 1230 v.200 mA.
D.C.,17/6: 24 v.to 250 v. 100 mA. (twice), 17/8.
RELAY 12 v. actuating toothed bakelite wheel, 2/6.
TEST SETS : Admity.~—8.E.2. 160/230 me/s, 230 v.
50 ¢.input and hi-ci, Valves: 2/6J3, 2/{EA50, 1/EC52,
1/6X3, 1/CV172. 500 micro Ammeter. New,{n metal-
llned case, 50/- {carr. 8/6).

List and enquiries, S.A.E. please !
Terms: Cash with order. Postage extra.
Immediate delivery.

Callers and Post
W.A.BENSON (WW),
308 Rathbone R4.,
Liverpool 13, STO 1604

Callers only
SUPERADIO (W'chapel)
TD., 118 Whitechapel,
Liverpocl, 1 ROY 1130

—— THE POLLOCK M.C. PICKUP me

Response 10 c.s. to 20 Kc/s. H.F. resonance 25
Ke/s., L.P. 20 Ke/s. Kit of parts to make pick-
up complete, including 100: | transformer and
sapphire stylus, .001 or .0025in., and full
building instructions £4.8s. 6d. Parts sold sep-
arately, prices: head and stylus 38/6d.; head
for min. thorns 3l{= ; arm/pivot 26/~ ; trans-
former 26/- ; all prices post free, S.a.e. for
details to:—

A.M.Pollock, 14 Broomfie!d Lane, Hale, Cheshire

This UNIQUE BENDER

/ - L - -
Quickly and Accurately Forms
Aungles, Channels, Sections, Boxes, Lids, Trays, Tanks,
Chassis Brackcts, Clamps, Clips, 8hrouds.

Chemical, Electronic and Electro Medical apparatus.
Used by leading Radio Manufacturers, Invaluable to

Servicing Engineers, Hospitals, Universities and
Reaearch Workera,

For 6 page Folder write to :—

A A TOOLS ™

197a Whiteacre Rd., Ashton~u-Lyne
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NUSOUND SOVEREIGN. The latest super
quality Amplifier. All Triode line up. P-Pull
PX4 output. Frequency response 20-25 kes. +
.6 d.b. and continuing up to 50 kes. + .9 d.b.
Sensitivity 120 mv, for max. 10 w. output. Total
harmonic distortion .| per cent. at 1,000 c.p.s. at
6 wates, 20 d.b. neg. feedback. Independent
Treble and Bass controls, Chassis size : 14 x |
x 7%in. high. A.C. model only, £26.

Any good amplifier can produce the most dis-
appointing results if the Input circuit is not
correctly matched to the radio or gramophone
unit feeding it. Most amplifiers are made without
any knowledge of the other equipment to be used
with them and the input circuit, therefore, is a
compromise which may or may not result in a
satisfactory performance. The Nusound 8} watt
is not a mass produced product of this kind.
The basic circuitry is Identical in all models but
the input circuit is designed to individual require-
ments. The customer tells- us which pick up or
feeder units are to be used (our own or any other
good make) and the amplifier is supplied to
ensure the very best results possible from the
combination.

Nusound 8% watt Quality Amplifier = PP 6V6—
independent Bass and Treble boost and cut—neg.
Feedback—provision for Radio Feeder Unit—Freq.
response 25 to 20,000 c.p.s. + {DB—hum 80 DB
down at 6.5 watts—Feedback |4 DB, Available with
Remote Control Unit. Price £17/10/-, or as illustrated.

GARRARD AUTOCHANGERS & PLAYERS
R.C.80, less Head.. £15 3 3
R.C.75A, less Head
T/AC, less Head...

HIGH-FIDELITY FEEDERS
VARIABLE SELECTIVITY, 3-BAND, £16/10/-.

SUPERHET, L.M.S., £12/14/-.
S/H PRE-SET, 3-STATION, £8/4/-.
T.R.F. PRE-SET, 3-STATION, £7/0/9.
N.S.P. PRECISION SCRATCH FILTER, 59/6

NUSOUND
(Dept. W3) 136 WARDOUR STREET
LONDON, W.I. Tel. : GERrard 8845
Hours of business : 9 a.m.—5.30 p.m.
Saturdays 9 a.m.—I p.m.
leaflets on our other

Stamp for products.

189 DUNSTABLE RD., LUTON
Tele. : Luton 2677,
Component Specialists Since 1925
All B.V.A. and Tungsram Valves
EDDYSTONE COMMUNICATION SETS AND

COMPONENTS .

Short Wave Component Catalogue 6d.
T.C.C., Hunts & Dubllier Condensers, Welwyn and
Erie Resistors.

Lab/Morganite, Erie, Dubllier, Colvern and Amplion
Potentiometers,

Denco, Osmor, Wearite and Weymouth Colls and
Packs.

Esfiysstane. Denco, Wearite and Weymouth LF.'s.
Woden and Elstone Trans{ormers.

Elac. Goodmans, Pleésey, RolafOelestion Speakers.
Avo and Taylor Test Meters.

E.M.I. 8cotch Boy and Grundig Recordlng Tapes.
Valradio Vibrator Converters.

These are soma of the components we stook. Send

Yor our 60-page Component Catalogue, price 6d.

PRODUCTS LTD.|

MISCELLANEOUS
ME'I‘ALWORK. all types cabinets, chassis,
racks, etc., to your own specl tions;

capacity available for small milling and capstan
work u8 to 1 ar,

PHILPOTT'S METAL WORKS, Ltd. (G4Bl).
Chapman 8t., Loughborough. [0208
NOTICES

THE Institution of Electrical Engineers.

SCHOLARSHIPS.

THE Council of The Institution of Electrical
Engineers will consider for award this year
three Research Scholarships, one Graduate
fSclxlxolm'shlp and six Student Scholarships as
ollows:—

RESEARCH Scholarships—Oliver Lodge, value
£420 for one year, may be extended for a
second year;
-M.E.A,, value £420 for one_ year, may be
extended for a second year; Swan Memorial,
value £250 for one year.
GRADUATE Scholarship—for full-time, post-
graduate study. Silvanus Thompson, value

400 for one year.
STUDENT Scholarships—for study at under-
graduate level at a_University or a Technical
College. Silvanus Thompson, value £200 p.a.
for three years; Manville, value £150 p.a. for
three years; W. B. Esson, value £120 p.a. for
two years; Salomons, value £60 for one year;
. value £50 p.a. for two years; Thorrow-
good value £25 for one year.
THE closing date for the receipt of applications
is May, 1, 1954, for Student Scholarships and
June ‘1, 1954, for Graduate and Research
S_cholarshlps.—-'Full particulars of the condi-
tions of award attached to each scholarship
and nomination forms may be obtained on
application to the Secretary, The Institution of
%eccncal Engineers, Savoy Place,

PATENTS
THE Office National d’Etudes et de Recherches
Aéronavuthues. 55, Bld Malescherbes. Paris
(8éme), holder of British Patent 658,341. pu
lished on Oct. 10, 1951, * Ultra High Frequency
Magnetometer,' should like to deal with con~
structors in Great Britain through llcensinF.
2429

PUBLIC ANNOUNCEMENT
THE UNIVERSITY OF SOUTHAMSPTON.

DEPARTMENT of Electronics,
THE Department of Electronics gives an ad-
vanced course at honours degree standard in
electronics; the course is full-time for one
academic year and the university grants a
diploma by examination to students who suc-
cessfully complete the course; ent qualifica-
tion a university degree In physics or elec-
trical engineering, or its equivalent; the next
course will commence in October, 1954, and
application for admission should be made now
to the Academic Registrar, from whom further
details may be obtained. [2416
SITUATIONS VACANT

The engagement of persons answering these
advertisements must be made through the local
office of the Ministry of Labour and National
Service, etc., if the apnlicant is ¢ man aged
18-64 or a woman aged 18-59 inclusive, unless
he or she or the emplover is excepted from the
provisions of The Notification of Vacancies
Order 1952.

ADAR Engineering:
TWO important vacancies exist om the per-

manent staff of an influential Compa®my con-
cerned with high vpriority production and

installation in  Huntingdonshire of radar
systems, much of which involves American
equipment.

BOTH oosnlorrixsedare progressive, pensionable

and well salaried.

THE first is for a Production Controller (Ref.
P.C.), who should already have had first-class
experience of a similar nature and be thoroughly
conversant with radar and/or radio engineering
production of a high order. He will be a
competent executive who knows assembly line
groductlon. can handle production layouts. in
act. all aspects of this highly important func-

tion.
THE second vacancy concerns a Production
Engineer (Ref. P.E.), who has already estab-
lished his abilitles in an efficlent, well-
organized production umt, and who an
intimate knowledge of detailed engineering
production in the radio/radar field.

APPLY, quoting above references, in strict con-
fidence, to Box 3166 12458

ELECTR 1CAL engineers.

WAYMOUTH GAUGES & INSTRUMENTS,
Ltd., a subsidiary company of Smiths Aireraft
Instruments, Ltd. have vacancies in theilr Air-
craft Fuel Gauge Laboratory for Assistant
Engineer, required for development of elec-
tronic fuel gauging equipment; they should
have an engineering degree or Higher National
Certificate. Technical Assistants are also re-
quired for experimental work in electrical
measurements; preference will be given to
applicants hofdlng a technical qualification.—
Apply in writing to the Chief Development
Engineer, Waymouth Gauges & Instruments,
Ltd., Station Road. Godalming, Surrey. [2293

TELEVISION‘.——Careers for young men,

LIMITED vacancles exist upon work which is
an introduction to checking and adjusting of
electronic eircuits on TV receivers; specialized
knowledge not necessary, as suitable arYPlicants
will receive training.—Appl{ in _writing to
Personnel Manager, Pye, Lid., St, Andrews
Rd., Cambridge. (2273

621 ROMFORD ROAD , LONDON. €.I2
CWO or COD . TEL: GRA 6677

AMPLIFIERS. 57/6 approx.; 4 watts output.
3 valve A.C. or A.C./D.C., post 2/6.
AMPLIFIERS. 77/6 approx.; 7 watts output. 4

valve. Push pull. A.C.or Universal. Post 2/6.

9/6 Amplifiers, Bargain. Brand new (ex-W.D.,
unused). Contain EF36. two transformers, 400 ohm
relay, volume control, various condensers, resistors
etc. Case measures Sin.x5ln., or less valve, 4/9.
Post1/6. Drawings available free with order.

MIO. & 'PHONE TRANSFORMERS. Ex-W.D, hand
microphone and matching transformer {ratlo 400-3)
with standard jack plug wired on. BARGAIN 5/8,
post 9d,

g/AR RADIO TRANSFORMER, 5/9, 6 or 12 v., post
PICK-UP TRANSFORMERS. New. Ex-W.D.
Unused E.M.I. type. Fully shielded, 3/9, post1/-.
RECTIFIERS. 8/9. T.V.type. Balvage, guaranteed.

300 volt at 250 mA. Also 250 volt at 80 mA, 5/9.
180 volt at 40 mA, 3/9, post 1/-.

RADIO-GRAM CHASSIS
FROM

£10.17s. 6d.

Latest show, band spread tuning, feed-back, all

brand new. &-waveband (illustrated) 15 guineas,
with 6-position tone comtrol. 3-waveband (B3) at
12 guineas. £10/17/6 (X89), similar to above but
by another Manufacturer. All models have 5 valves
(iatest minfatures), flywheel tuning, negative feed-
back, gain switch, extension speaker and pick-up
sockets. Post 3/6.

INDICATOR UNITS. Ex-W.D., but brand new
condition. Valves and C.R. tubes only have been
removed, Chassis, valve-holders, resistors, comn-
densers, ete., alone are worth more than our price.
Units include Design ‘' L’* type 6C. BARGAIN
at 12/6 each., Carrriage 4/6.

POWER SUPPLY UNIT, 17/6. Containing Heavy
Duty 330 v. Trans., 8 v. Trans with 12 Tapping,
3 E.H.T. output voltages 3 chokes, various conds. and
resistors, Less valves. Carr. 4/6.

ROTARY CONVERTER. 12/6. Ex-W.D.,
In 24 v.,0ut 200 v.,at 50 mA. Post 2/6.

POWER SUPPLY UNIT, 47/6. Ex No. 10 Set,
Z.A. No. 3108. New, 12 v.,and 24 v.,in. Two
H.T.output at 276 v.,and 500 v. Post2/6.

EXTENSION SPEAKERS, 37/6. In polished cab-

new.

inet with 8in, speaker, Post 2/6‘.
EXTENSION SPEAKERS. Brand mew 6}in. P.M.
speaker (low i d ). M ted on polisbed and

veneered baffle stand of normal box t)fpe cabineta,

gold fret. 5ft,lead ready connected. ONLY 19/9.
Post 1/9.
MICRO-SWITCHES, New American minfatures,

250 volts, 3 a., }in.x jin. X 13in. BARGAIN OFFER
3/6 each, post 4d.

TELESCOPIC MASTS. Ex-W.D,,
Extend to 7ft. 6ln. Base diameter
Closed length 15in. Ideal aerial.
5/9. Post1/3.

AERIAL COILS. For portable sets. Brand new.
On aluminium frame measuring 4in. x 6ln. BAR-
GAIN AT 2/8. Post 6d.

CONDENSERS. Guaranteed. Assorted parcel of
fixed and waxed (wire ends). .0003, .001, .0047,
.0068, .004 and 1,000 pf. 45 for 10/-, or 100 for £1.
Post 1/-,

SPOTLIGHTS. Butlers, ex-W.D., 8/9. New, with
reflector and glass. Pout 1/3.

SIDE LAMPS. Infra-red glass, idea! tail iamps.
New, ex-W.D., 1/9. Post 9d.

CRYSTALS. Germanium, Brand
B.T.H. Give firat-clase results.
1/9, post 6d.

FUSE HOLDERS, Porcelain.
Kantark Minor (brand new).
backwiring type, 250 volta,
Post 4d.

but unused.
%in., tip #in.
GIFT PRICE

pew, made by
SPECIAL OFFER

15 amp. MEM,
Complete with fuse,
TO CLEAR AT gd.

SEND STAMP FOR 1954 CATALOGUE
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SOUTHERN RADIO'S WIRELESS BARGAINS |

TELESONIC 4-Valve Battery Portable. Com-
plete with Hivac Valves. In Metal Carrying Case.
Simply converted to Personal Portable. £2 includ-
ing conversion sheet,
TRANSMITTER RECEIVERS. Type ‘38"
Mark {l. BRAND NEW. Complete with 5 Valves.
Headphones. Aerial and Throat Microphones.
£4/15/- per set. Less Batteries.

TYPE 18’ MARK Ill. Complete with all
Valves but less Batteries and attachments. READY
FOR USE. £7/17/6. Carriage Paid.

ONE HUNDRED ONLY—Type *38°
Mark I TRANSRECEIVERS. Used but
complete with all Valves and contained in usual
carrying case. Ready for use. LESS ATTACH-
MENTS. 30/- per set. 1
CRYSTAL MONITORS TYPE 2. NEW in
TRANSIT CASE. Less Crystals. 8/-.
BOMBSIGHT COMPUTERS. Ex-R.A.F.
NEW. Contains GYRO, MOTORS, REV. COUN-
TERS, GEAR WHEELS ETC., ETC. Ideal for
MODEL MAKERS, EXPERIMENTERS ETC.
£3/5/- each,

LUFBRA HOLE CUTTERS.
2 to 34in. Improved High Speed Type.
Metal, Plastic, Wood etc., etc.  6/6.

Adjustable
For

RESISTANCES. 100 Assorted Useful Values.
Wire-ended, 12/6 per 100. .
CONDENSERS. 100 Assorted Values Mica and

Tubular etc, 15/- per 100.

PLASTIC CASES. 14in, by 103in. Transparent.
{deal for Maps, Photos, Display etc. 5/6.

STAR IDENTIFIERS. Type | A-N. Covers both
Hemispheres, In case. 5/6.

WESTECTORS. WX6 and W12, 1/- each.
CONTACTOR TIME SWITCHES. Complete
in sound-proof case. 2impulses per sec. Ther-
mostatic control, 11/6.

REMOTE CONTACTORS for use with above,

7/6.
AORSE TAPPERS. Ex-Government, 3/é.
Heavy Duty types, 8/6. Complete Morse Practice
Sets with Buzzers, 6/9.
ALL LINES PREVIOUSLY ADVERTISED
STILL AVAILABLE.

Full List of RADIO BOOKS, 2id.

SOUTHERN RADIO SUPPLY LTD.
11 LITTLE NEWPORT STREET, LONDON, W.C.2
Gerrard 6653

GOODSELL LTD.
for High Fidelity Equipment

40 GARDNER ST,
BRIGHTON, 1
Tel. : Brighton 26735.

THE HTA YES company

A S-valve
£14/5/-.

INTRODUCING THE RG/I15.
all-wave chassis, 3.5 watts output.

RG/250.
pansion, variable selectivity, £35.

RG/160. 7 valve chassis, bass and treble controls,
push-pull output.

10 valve chassis with contrast ex-

RG/127. 6 valve all-wave chassis with push-pull

output, £17/5/-.

TU/100/6. All-wave tuning unit for use with

amplifiers. 6.3 heaters, £14/15/-.

TU/100/4. For 4 v. heater supply. £15/5/-
Y Full details gladly sent on request.

lé'hare Street, London, E.8. Amh 4400

WIRELESS WORLD

SITUATIONS VACANT

XPERIENCED engineers
ARE sou%ht by an established and well-known
organisation, o assist in the development of
wide band  microwave telecommunication

systems, X
CONSIDERABLE effort will be put into this
project anl the appointinents offer exceptional
opportunities for advancement,

AS the successful candidates will be expected
to make an immediate contribution is
essential that applicants should have had
several years research or development engineer-
ing experience im one or more aspects of the
above field.

PLEASE apply to Box 2840, quoting ref, I[-IBB.

2371
RADIO technicians required as

SIGNALS Assistant Inspectors of Police by the
GOVERNMENT of Kenya for ome tour of two
years, extending to three years by mutual
consent and with possibility of permanency;
commencing salary, etc,, according to previous
experience, in scale £796 rising to £1,134 a
year; gratulty (at least £162 after two years’
service) payable on satisfactory final comple-
tion of service; outfit allowance £30, uniform
allowance £10 a year, free passages; liberal
leave on full salary; candidates aged 20-35
should be at least 5ft 7in without footwear,
have normal vision without glasses and be of
good education; they should possess a sound
knowledge of the installation and maintenance
of modern low and medium powered V.H.F.,
static and moblle equipment, H.F. trans-
mitters and recelvers, petrol generators and
diesel electric sets,

APPLY in_ writing to the Crown Agents, 4,
Millbank, Lomdon, S,W.l, stating age, name
in block letters, whether married or. single,
full qualifications and experience, and quote
M1/35931/WF. {2430

ECHNICAL Specification Writers.

VACANCIES exist in our Design Organization
for writers capable of extracting data from
engineers’ drawings and expressing it in clear
and concise English; a methodical approach and
a thorough Kknowledge of electrical and/or
hydraullc mechanisms are the minimum quali-
fications for this interesting and progressive

post.

WRITE in detail, quoting position sought, to—
The Personnel Department (Technical Employ-
ment), de Havilland Propellers, Ltd., Hatfield,
Herts. [238'

]

DE HAVILLAND PROPELLERS, Ltd.

INSTALLATION engineers are urgently re-
quired for work on the following projects:—
REF. General propeller development on

B.1 Hydraulic and ‘mechanical engineering.
B.2 Scanner development.

B.3 Cold air units—knowledge of thermo-
dynamics required.
APPLICANTS must have had previous experi-

ence in engineering but specialised training for
these positions will be given to otherwise suft-
able candidates.

WRITE in detall or send a posteard for
Application Form, quoting reference number of
position sought, to The Personnel Dept.
(Technical Employment), De land Pro-
pellers, Ltd., Hatfield, Herts. 2383

ELECTRONIC engineers are required by

THE ENGLISH ELECTRIC Co., Ltd., Luton. for
work on a high priority defence project. Appli-
cants will be required to undertake the engin-
eering of circuitry already develoged. which in-
volves close liaison with, and the progressing
of work through, the drawing office and pro-
duction department. Applicants with experi-
ence of the engineering of radar and/or air-
craft electronics for production will be especi-
ally welcome. The posts are permanent and
progressive and a staff pension scheme is in
operation, Applications to Dept. C.P.S., 336-7,
Strand. W.C.2, quoting ref. 1211, 2114

TECHNICAL Assistants required by the

NIGERIA Government Broadcasting Depart-
ment for one tour of 12/15 months with option
of appointment (a) on agreement with prospect
of permanency with salary, etc., -according to
experience in scale £750 rising to £1,035 a year
or (b) on agreement on temporary terms with
salary, etc., in scale £807 rising to £1,115
a year plus gratuity of up to £150 a year; outfit
allowance £60; free passages for officer and
wife; assistance towards cost of children’s pas-
sages or grant of up to £150 annually for
maintenance in U.K.; liberal leave on full
salary; candidates should have not less an
10 years’ exgerience in the engineering division
of the B.B.C.; those selacted will be required
to undertake operational duties 1elating to the
control and malntenance of radio equipment at
Radio Distributlon Studios and to assist in
general technical duties,

WRITE to the Crown Agents, 4, Millbank, Lon-
don, S.W.1; state age, name In block letters,
full’ qualifications and experience and t[;uote
M2C/30188/WF. 2335

RADIO and television engineer required, fullly
\ experienced all makes, for benchwork: good
salary and opportunities: references.—Marshall,
76, High St,, Witham, Essex. Tel. 3117. [2375

EQUIRED immediately by B.K.S. Engineer-

ing, Ltd., Southend Airport, Essex. radic
engineers with workshop overhauwl and flight
maintenance experience, (2489
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AIR DIELECTRIC TRIMMER
Protected by Acetate Case

Capacitiesfrom 4to70pfin voltages
of 500 and 1,000 D.C. Width 16.5
mm. Length 22 mm. Acetate dust

cover optional. Insulation over
10,000 megohms. Power factor less
than .00I.

Type approved Cat. A. No. 464.

OXLEY

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS.

TEL.: ULVERSTON 3306

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR. SHEET. TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.1. SLOane 3463
ALSO AT

LIVERPOOL ' BIRMINGHAM - MANCHESTER

MAGNEGRAPH
TAPE AND WIRE RECORDERS, second-
hand, of all types, bought, sold, exchanged.
NEW RECORDERS

Ferrograph 2A
Vortexion 2A .
Grundig 700L .
Magnegraph,...

76 gns.
80 gns.
80 gns.

B. & H. Reporter, battery operated... £55 0
B. & H. Reporter, with speaker ...... £59 0
SECONDHAND RECORDERS
M.S.S. Tape Recorder, with Wearite

@EHER cosore cocdBimmmates Mz adat e sacooaca £85 0
E.M.|, Semi-professional Recorder ... £60 0
B. & H. Reporter, 74 i.p.s. battery

portable, unused .. £45 0
Magnegraphs, complete, from . £45 0
B. & H. Wire Recorder, 50A,

lent condition .......ccciiiiiiiinnn, £50 0
B. & H. Wire Recorder B2, complete £30 0
ACCESSORIES
Footswitches ........... £1 10
Tape Racks, for 12 reels . £2/2/6
Limpet Telephone Pickups . . £l 5

All types new and secondhand Tape, Wire,
Microphones, Stands, Speakers, etc.
REPAIRS, mechanical and electronic, on all
types of recorders carried out by specialists
HIRE SERVICE in Greater London Area
only from 2 gns. per week. .
S.A.E. for details.

I, HANWAY PLACE, OXFORD ST.,
LONDON, W.I. Tel. : Lan. 2156
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DUODE

SOUND
UNITS
TELL
THE
TRUTH

We have often said that our units are
notable for having no personality of their
own. They simply produce in sound what
they receive in electrical form from the
amplifier, without adding to it. A new
friend puts it neatly by writing :—

**| have purchased one of your Units
and am completely satisfied. | can best
describe it not by saying ‘ It has something
which the others haven't got," but by
saying ‘It hasn’t got a lot of things the
others have.” "

Without its context this looks a bit back-
handed ! But what it really means is that
our sound is free from coloration, whiskers,
boom and other additives: it is just
NATURAL.

Duode is without question the best invest-
ment anyone can make in good sound.

Write for details to

BARKER
NATURAL REPRODUCERS
3 Newman Yard, London, W.1.

“‘AUTOMAT"" CHARGERS AND KITS
S.T.C. and Westalite

Selenium Rectifiers
New Goods with Full Guarantee

“AUTOMAT * HEAVY
DUTYHOME CHARGER
self regulating, virtually
unwreckable. Damp-
proof,selenium rectifica-
tion, fine workmanship
and finish, 12 months
guarantee. For A.C.
mains, to charge 6 v.
or 12 v,, 2 amp. model
59/6, p.p. 2/-. 12

3 amp. 89/-. Wt. Bilb

FOOLPROOF CHARGER KITS, Genuinely trouble-
free and ultra reliable with components of ample
size, standard kit, 12/14 v. 2 amp. rectifier, 45 watt
transformer, ballast bulb for 2 v., 6 v., 12 v, 38/6,
p.p-1/10. Ditto,but12/14 v. 3 amp. Westaliterectitier,
65 watt transformer, ballast bulbfor2 v.,6 v., 12 v.,
47f-, p.p. 2/-. Hnndsome steel case for either above
12/6 extra. ' y Charged’ indicating meter,
13/6. Bl!der '.ype klt 12v, 5 amp, 8.T.C. rectmer,
90 wal sllder |
6 v[12 v., £4/10/-, p.p. 3/-. Minor kit, § vll2 v
1 amp, rectifler, transformer, ballast bulb, case, 47/-,
p.p. 2f-. Wt.71b. Ditto 6 v. 2 amp. only 49/6.
SELENIUM RECTIFIERS. New atock, not surplus.
Mapy 18 mm,, 25 mm., 35 mm. brldge, h.w,and c,t,
in stock. 12/14 v. 3 Amp to 3.4 amp, Westalite,
/9, p.8d.; 8 v.2 amp. 9/-; 6 v. 4 amp. 16/6;
24 v, 2. 5 amp. 27/6 ; 24 v. 3 amp. 29/6, Large finned
type 8,T.C. 12/14 v 6 amp. 33/-; 12 v. 1 amp. train
set rect., 4/10, P
SMALL SPACE H.T, RECTS. Westalite 250 v. 60 m/fa.
Brand new. 8pecial offer 7/6 ; ditto for 260-0-260 v.
100 m/a. 15/=; 250 v. 100 m/u bridge 15/-; 150 v,
25 m/fa.elim. type B8/6 ; 260 v. 200 m/a bﬂdge 28/-:
375 v. 200 m/a bridge 42/'.
s RENEWBAT * battery desulphater and condltioner,
works like a charm on elderly batteries, car size,
3f=. p.p. 6d.
ROTARY CONVERTERS for Television from any
DC input at 24 v. to 230 v. 250 watts, £25.

CHAMPION PRODUCTS

43 Uplands Way, LONDON, N.2} Phone: LAB. 4457

I

l

SITUATIONS VACANT
ADMIRALTY—RDyaI Greenwich Observatory.

EXPERIMENTAL Officer or Assistant Experi-
mental cer required in Time Department at
Abinger for maintenance and installation of
operational equipment of time service. Candi-
dates, British illeECtS must possess at least
Higher National Certificate or equivalent and
have thorough knowledge of basic radio and
electromcs Salary, imclusive of pay addition
(men) E.O. £649—£800, A.E.O. (according to
age) £264—£576. Appomtment unestablished,
but opportunitles occur for establishment
through Ogen Competitions. Application forms
ro S., Technical and Scientific Regis-

; 36, King St, London, S.W.1, quoting
D 9, 54A Closlng date 9 March, 1954, [2393

ASSISTANT Signals Officer required by the
SIERRA LEONE Government Civil Aviation

Department for one tour of 18-24 months with
nrospect of permanency, Salary (etc.) accord-

to qualifications and experience in scale
£742 rlsmg to £1,177 a year. Outfit allowance
£60, Liberal leave on full salary. Free pas-

sages for officer and wife. ance towards
cost of children's passage or grant of up to
£150 annually for maintenance ln U.K. Can
didates should be experienced in M

and VHF{ and ancillary equlpment and
should bold the P.M.G., Certificate -in Wire-
less Telegraphy or equivalent. Preference will
be given to ‘those holding Clty and Guild
certificates in Radio. _Write the Crown
Millbank. London, SWI State
in block letters, full qualifications
and experience, and quote MZC/SOSSES/WI? b
THE STEEL COMPANY OF WALES, Ltd.

(Tinplate Division), Trostre Works,

ELECTRONIC technicians required for main-
tenance of various types of industrial electronic
cohtrol. consideration will be given to appli-
cants without experience in the above, but with
at least five years’ experience in e radio
industry on maintenance; excellent wages and
working conditions in modern cold reduction
plant.—Applications, giving detalls of age,
qualifications and experience, should be sub-
mitted to:

THE Supt. Labour and Wages, The Steel Com-
pany of Wales, Lbd (Ttnplate Division), Car-
marthen Rd., Swans [2225

AN expanding engineenng programme has
caused vacancies for

DEVELOPMENT Engineers ex erienced in one
or more of the following flelds:

(a) 'I'Ut NING mechanisms and assoclawd VHPF.
(b) SWITCHES for radio and low-power elec-
trical apparat

XC) VA RIABLE ‘capacitors.

DETAILED knowled e of the material prob-
lems encountered in is type of development
will be a.dvantageous The salary and future
prospects are good, and the laboratory is situ-
ated in the London area.—Please Teply, giving
full details of qualifications and experience,
quoting ref. AD/WW, to Box 2712. [2348
MINISTRY of Supply at Malvern urgently

requires skilled:

INSTRUMENT Makers

TOOLMAKERS.

UNIVERSAL Millers.

PRECISION Fitters,

CENTRE Lathe Turners,

SHEET Metal Workers.

AIRCRAFT Engine Fitters.

AIRFRAME Fitters.

RADAR/Electronic Instrument Fitters. To
7§rve a.s) Research and Experlmental Mechanics

pecial

R TE of pay for 44-hour 5 day week, on entry

Research and Experimental Mechante

(Speclal). ls 139/4 plus merit pay of 26/-.
There are prospects of advancement to higher
rates of merit pay. Hostel accommodation
available immediately and housing accommoda-
tion may available within a reasonable
period for successful married applicants.
APPLY, giving full particulars of apprentice-

hip, tmlmng (including Forces' training),
qualifications and experience

DIRECTOR. R.R.E., St. Andrew’s Rd., Mal-
vern, [2353

WIRELESS Station Superlnt,endent required

GOLD’ Coast_Government Posts and Telecom-
munications Department for two tours of 18 to
24 months in the first instance. Salary, etc.,
according to qualifications and experlence in
consolidated scale £990 rising to £1,230 a year,
with gratuity of up to £150 a year. Outfit
allowance £60, Liberal leave on full salary.
Free passages. Candidates should possess a
Higher National Certificate or equivalent, and
have had practical expenence in two or more
of the following flelds:—V.H.F. link systems;
H.F. communication network; Frequency shlft
keying and teleprinter maintenance; V.H.F.
E.P. direction finding systems: Aeronautlcal
navigation aids (ground); Manufacture of light
engineering equipment. Candidates from the
British Post Office should apply through de-
partmental channels.

ITE to the Crown Agents, 4, Millbank, Lon-
don, S.W.1. State age. name in block letters,
full qualifications and experience and guote
M2C/29100/WF, 2355
TECHNICAL sales engmeer required by well-

know* Group of Companies to speclalise
in selling, at Home and Overseas, high fidelit, g
sound equipment; give full personal details wit:
gfg%lcatmn and state salary required, toTBo

VALVE TESTER TYPE 4A. 230 v. Input.
Ex-Govt., in good condition with descriptive
book containing circuit diagram of instrument
and how to test valves from 1.4 v.-40 v.
With Valve-holders for Brit., 4, 5, 7 pin and

Octal, U.S, 5, 7 pin. 1/Octal, Side Contact,
Large Brit., 4 pin, 9 pin, Acorn and Diode.
Housed in substantial wooden case. Price
£5/19/6, plus 10/- carriage.

WESTON ALL-PURPOSE A.C./D.C.
TEST METER MODEL E.662. New and
‘unused, complete with leads and batteries.
A very limited quantity available at £8 each
‘only. Also WESTON BATTERY OSCIL-

LATOR MODEL E.692, TYPE 2. Also
new and unused. Coverage, 100 Kg/s-
26 Mcfs. Audio output approx. 400 cfs.

Available at the ridiculously low price of
only £5/19/6. If purchased together, these
two instruments will be supplied for £12,
P. P. 7/6. Booklet of instructions supplled
with Oscillator.

42in. METAL EXPONENTIAL HORNS.
New and unused. |%in. fitting. These
Horns have a 28in. square flare, weight approx.
25lb., and are 44in. from top to bottom.
£2/19/6, carriage 7/6.

150 v. H.T. BATTERIES. (Ex-Govt, ex-
38set). Size 54in. x 6in. x I1{in. In very good
condition, each battery tested before des-

patch. Also we have in stock again the
90/13 v. BATTERIES. Size Bfin. x 4}in. x
3iin. Either battery 4/6 plus 1/6 on each
battery for P.P.

TRANSFORMERS. 2,000-0-2,000 @
450 mA. Input volts 0-10, 20, 30, 50, 100,

150, 200, 240 volt. £5/10/-, carriage 10/-.

AMERICAN HIGH FREQUENCY SIG-
NAL GENERATORS. Type 122 A, 110 v.
Input 50-230 Mc/s, 8-150 Mc/s. £20, carriage

10/-.

INDICATOR UNITS, TYPE 6C. Com-
plete with 34in. C.R.T. (VCR 138), mask,
base, mu-metal shield. Condensers, resistor,
wire wound volume controls, valves J2-
YR91’s, 2-VR54’s). Brand new in original
crates, £3/15/-, carriage paid.

ROTARY CONVERTERS. 110 wates
output. 230 v, D.C.-230 v. A.C. Complete
with variable resistor, in wooden carrying
case, £7/10/-, carriage 10/-.

RECTIFIERS. SELENIUM METAL F/B

230 v. AC./230 v. D.C. @ |4 amps. £4,

P.P. 2/6.

VOLTS AMPS F/BRIDGE PRICE
230 E3 Ao 30/~
165 4 . 160/
110 It © 32/6

50 @ 23/6
24 10 i 70/-
24 6 ¥ 35/
24 24 " 25/-
24 ] 13/6
12 10 40/~
12 6 i 23/6
12 4 " 18/6
12 24 " 16/6
12 2 " 12/-
12 | ” 7/6
[ 1 16

P.P. on above recs. o I/
S.T.C. «K3"” SERIES HALF WAVE
RECTIFIERS

K3/10-250 v. I mA 3/6

K3/20-500 v. " 5/~

K3/25-655 v. " 5/8

K3/30-755 v. " 6{—

K3/35-885 v. o 6/10 |

K3/40-1 kv o 7/6

K3/45-1.140 kv. o 8/2

K3/50-1.260 kv. ” 8/8

K3/60-1.500 kv. " 9/8

K3/70-1.780 kv, " /-

K3/80-2.030 kv. o 12/4

K3/90-2.280 kv, o 13/6

K3/100-2.550 kv. o 14/8

K3/120-3.080 kv. o 16/8

K3/140-3.600 kv. © 19/3

K3/160-4.100 kv. o 21/6

K3/180-4.660 kv. - 24/3

N8/200-5.150 kv. 5 mA. 26/~

K8/20-500 v. J.50 5/-

P.P. on the above recs., 6d.

TERMS: CW.0., C.O0.D.,, or pro-forma

invoice.

15LITTLENEWPORTST., LONDON, W.C.2

GERrard 6794/1453
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Fidelia
HAND BUILT
QUALITY

MAJOR
10 VALVE
RADIOGRAM

CHASSIS £32/8/4

We have a new amplifier unit particularly for the
gramophone gnthusiast. The design of this unit has
occuplied us for many months. In addition to many
otherfeaturesitincludes a new continuously variable
tone control circuit, the separate controls of which
can be operated whlle playlng to give a gradual
alteratlon of tone balance without the sudden
jumpa and clicks assoclated with awitch circuits,
A.F.M. tuner to work with all Fidelia equipment
will be avallable shortly.

Fidelia Standard 7 valve model . £2112 0
Fidelia Plus 8 valve model ... £2318 4
Fidelia 10 watt amplifier . £2710 0
Fidelia De Luze 9 valve model wlth

7 watt push-pulloutputstage........ £24 8 6

ALL MODELS have iriode oulput siages. Variable
Seleetivity,

Separate Bass and Treble Conlrols,
Cathode follower detector, 20-20,000
cyels audio responss.

2 AMHURST ROAD,
TELSCOMBE  CLIFFS,
Nr. Brighton,
SUSSEX
Peacehaven 3158

Tel :

—FOR PIONEERS —
400 Mc/s TV. Parts
Experimental Transistors.
Leaflets 1/-

BEL SOUND PRODUCTS CO.,

Marlborough Yard, Archway,
London, N.19. Telephone : ARC 5078,

SITUATIONS VACANT
RESIDENT supervising maintenance engl-

APPOINTMENTS are avallable in various parts
of the British Isles for engineers having sound
knowledge of centrimetric radar systems, to
take charge of maintenance personnel and to
_be fully responsible for the serviceability of
modern equipment; successful applicants will
be given a period of famillarisation with the
%uxgment' the posts are pensionable and, in
ion to a good basic salary, generous sub-
sxstence allowance will be payable —Please reply
ox 2841, quoting ref. ABCB. 2372

LECTRONIC development engineers.—
Vacancies exist for the following:—
(a) DEVELOPMENT engineer .with degree in
physics or electrical engineering, preferably
with experience oi feedbank aniplifiers or light
servo _mechanism:
(b) JUNIOR development engineer with degree
H.N.C.; some experience in industry desir-
bl but not essential.
INTERESTING work on varied development
projects in modern laboratories in Surrey; five-
da{a week; pensjon scheme.—Apply with full
details to Box 3060, {2433

EVELOPMENT engineer required, design ex-
perlence of HF and VHF transmitters
essential.
GOOD theoretical background and knowledge
of production methods desirable.
APPLY with full details to—Personnel Manager,
Pye Telecommunications, Ltd., Ditton Works,
Cambridge. [2343

TELEV[SION Radio Engineer,
staff; £10 per week.—K &
vices, Lid., S.E.20. Syd. 8119

ELECTRONIC engineers are invited to apply
for vacancies in the design and develop-
ment teams engaged on the following:—
a) V.H.F. circuilts.
b) Domestic and car radlo receiver design.
c) Television receiver designs
)} Recording equipment.
e) Deslgn and development of compohents
assoclated with the above.
APPLICANTS should be of degree or H.N.C.
standard and capable of undertaking develop-
ment work with the m um of supervision
in one of the above fields; the pPOStS CarT,

addition to
Radio Ser-
[2352

good
salary with 1P tunity %ogrem lease
sen to Personnel ept. (ED/154).
E.M.L Eng. Dev., Ltd., Hayes, Middx. [2407

JUNIOR electronic engineers required for work
in the vibration test laboratory on guided
weapon projects; vacancies are as follows:—
(REF. 1) For development and constructions
of audio-frequency measuring equipment;
H.N.C. standard is required.

(REF. For maintenance of audlo-fr

RECEIVER: CHASSIS

containing a 4 gang and

a2 single gang .0003

condenser, 3 microphone

transformers, 3 toggle
switches, aerlal tuning coll former, approximatzly 2in.
diameter by 8in. long, 2 Yaxley pwitches, 4 potentlo-
meters, complete set of colls, approximately 100 various
reslatorsand condensera, 100 and 200 mfd. condensers
12 volt working. These chassis have been storedin
the open with the result that some of the chassis and
the tront pamels are rusty, but the components are
usable. Offered In 8 gmdes according to condition,
5/6, 10/-, and 15/-, carriage on each setls §/6 or 12/6
for 4. These sets can be supplled with 3 465 IFT's
at a further §/= per set.

REV, COUNTERS BY SMITHS LTD. 3iln. Dial.
8caled 10 t0 5,000 revs.per minute. Lumlnous pointer.
Flexible Metal drive. Approximately 12in. long.
Brand new and boxed 25/-. Post 1/6.

ROTARY CONVERTERS. Inmput 6 volts, output 250
volts at 60 mA. Ideal for car radios, electric sffavers,
etc. Price 17/6. Post 2/6.

ALLERON UNIT—AMERICAN Mk. 4 No. BH27.

Complete in transit case containing pneumatic gear,
including air drlven gyTO. ce 25/-. Carriage 2/6

ROMEC VACUUM* ? MPS These are of course suital

as air less shal '.,
6in. long, 4in b3 Mn dla fitted 2in.long, $in.dla.
spllned ahaft, pumps are rot,ary vane type and give
a constant pressure or vacuum, develops approxi-
mately 40/50 1b.sq. in. New and unused. Prlce 37/6.
Post 2/6.

AMPLIDYNE MOTOR GENERATORS. Ref.
BAM3INJTISA. Input 27 volts at 44 amp. Output
60 voltaat 8.8 amps., 530 watts. Brand mew in Maker's
crate. Price 50/-. Carriage 5/-.

POWER UNIT TYPE 46. For 230 volts A.C. Supplies,
output 6.3 volts at .13a D.C., and 220 voltsat 110 mA.
D.C. Contained in ventllated case 18in. X 12in. X
14jin. deep. Weight approximately 1 cwt. For use
with 1154 and 1155,T.R. Price £5/10/0. Carriage 15/-.
AMERICAN HEADPHONES. Light.weight type head-
phones, complete with piug and lead 8/8 per pair.
Postage 1/3.

Write for our new List Ko. 1l—ready in March.
Price §d. Postage free iuland. Overseas alr-mailg@/-.

A. T. SALLIS,

93 NORTH RD., BRIGHTON, SUSSEX
Telephone : Brighton 25806

WE WELCOME YOUR ENQUIRIES S.A.E_PLEASE

test equipment; must be capable of servicing

oscillators, power ampllﬂers oscilloscopes,
stabilised gower supplies, etc.; similar experi-
ence _essen

OD salary; “bonus and pension scheme; ex-
cellent opportunity for entering the rapldly
expanding field of vibration reseaich; 5-day.
38-hcur week.—Full details should be sent to
the Asslstant Manaser The Falrey Aviation
Co., Ltd., WW, Research and Armament
Development valslon, Heston  Aerodrome,
Hounslow, Middx.

TELECOMMUNICATIONS firm In the

north dealing with multi-channel carrier
equipment for use on lines has a number of

AUTOMATIC (TIME) SWITCHES

New end reconditioned 15 day clockwork
and electric switches

from 35/'

S.A.E. for illustrated details to
DONOHOE (TIMERS) GEORGE STREET
NORTH SHIELDS, NORTHUMBERLAND

ENGINEERS!

Whatever your age Or experience, you must read

* ENGINEERING OPPORTUNITIES.” Fuli details of

the easivst way to pass A M.I.Mech.E., A M.I.C.E.

C. & @. (Electrical, etc.), General Cert., ete., on

“NO PASS—NO FEE"

l 44 PAGEstermu and details of

Coursesin allbranches

ee [ 4 of Engineering—

) Mechanical, Electrical,

e Civil, Auto,, Aera..

Radlo, ete. 0 Building
ote. If you're earning

lessthan £15a week, lell

us what fnterests you
and write for your copy

of ¢ ENGINEEBL‘NI

OPPORTUNITIES "

today—FREE

B.LE.T.

387 College Honse, 29~
31, Wright’s Lane,
Loundon, W.

the following flelds:
(l) SPECIALIZED fiiter deslgners with experi-
ence m conventional type and quartz crystal

(2) LABORATORY development ec¢ngineers of
senlor grade.

23) EQUIPMENT design engineers.
4) TECHNICAL writer for preparation of
handbooks; services experience an advantage;
age of secondary importance,

THE positions are on the established staff
of the comx‘mnyl with contributory pension

scheme, the usual stafl conditions.
APPLICANTS are invited to write, glving full
particulars of experience, qualifications and
age to—Box

532, Dorland Advertising, Ltd.,
18-20, Regent St, London, S.W.1. [2347
LECTRONIC Engineers required by The
E General Electric Co., Ltd., Brown's Lane,
Coventry, in their Development
ries for work om:—
(a) Trials Team connection with Gulded
Weapons; 1 Senior Engmeer also 3 Engine:
(b) Servo-mechanism
¢) Pulse Circuitry; 3 Engineers.
d) Microwave Circuits; 1 Engineer,
e) Test Equipment; 2 Engineers.
f) General Radar Circuit Development; 2
Engineers.
{g) Power unlits, including electronic stahilizers
and rectifler systems: 1 Engxreer.
AP) Magnet.c Amplifiers; 1 Engineer.
ANTS, preferably with a degree or an
equlvalent quahﬂcrmon should have had a
least two years’ experience in the development
and engineering of Service equipment as well as
experience in one of the above. Reply, stating
age, ?ualmcat(ons and experience, to the
sonnel Manager, Ref. R.G.
ELEC[‘RONIC development engineers (senior
and Jjunlor) required for -electro-medical
andtmdustrlal electionic equipment develop-
men

APPLICATIONS should be made to the Chief
Engineer, General Radiological. Ltd., 15-18,
Clipstoné St., London, W.1, sivin full details
of qualifications, experience and ree?;:gi

| EASCO ELECTRICAL

VALVES!! TUBES!!

Wholesale and Export Only
First Grade Quality—Britzsh & American

S. SZYMANSKI

12a Leighton Grove, London, N.W.5
Tel. GUL 6077/8 Cab. * Shemanskee, London "

NEW! &de HOME

BATTERY CHARGER
For 12, 6 or 2 volt batteries
Charging Rate 24 Amp.

Price Only £5.15s.

LTD. Dept. W.W.
Brighton Terrace, S.W.9
Phone/Grams; BRixton 496{-2-3.

FIRE!

GENIl GALORE IN EVERY

NU-SWIFT!

Sealed pressure charges explain
the speed, reliability and efficiency
of Nu-Swift Fire Extinguishers.
Strike the knob— the genii
instantly leap out to slay your fire!
NUSWIFT LTD . ELLAND - YORKS
In Every Ship of the Royal Navy
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NEW G.E.C.,, S.T.C.
LITE"” SELENIUM RECTIFIERS.
Largest L.T. range fn Great Britain.
Latest Current Products. NOT Surplus.

CURRENT PRICE LIST

ALL S.T. & C. RECTS. LESS 15%.
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. 1.2 2, 16/4; 1.6 a, 26/-; 2.5a., 29/-;
3a.,30/; 4 a., 34/6 5 a, 3 /6. all post free.

AND ‘* WESTA-

33v07 ., 24/3, 28/-; 1.5 a, 45/-;
., 51/-3 3 a, 52/- 4 a, 62/-;5a., 67/-;
aII pos: |/- 54 v. 38/6 s 15 a.,, 62/-;
2a.,69/-;3a. 70/- & 5 a 93/- 72v | a., 49/-;
L5 a., 18/- 2 Gl 3a, 92/- I22/-
100 v. , 70/-; a., l|2/~ 8 2 a.. |28/-;

5a., l74/- ; all post 1/2.
BRIDGE CONNECTED HEAVY DUTY
7%in. SQUARE COOLING FINS. 17 v,
6 a., 49/6 ; 10 a., 56/- ; 1/6.

BRIDGE CON NECTED HEAVY DUTY
Funnel Cooled, also

73in. SQUARE COOLING FINS. Re-
vised price, same both types. 17 v. 12 a,,
102/- ; 20 a, 118/-; 30 a, 164/-; 50 a,

€12/15/- ;33 v. 6 a,, 91/- 3 10 a,, 104/-; 12 a.,
168/- ; 20 a., 188/~ ; 54 v, 6 a., 120/~ ; 10 a.,
142/« ;72 v. 62, 154/- ;10a., 178/~ ; |00 v. 6a.,
£11 ;10 a., £12/15/- ; all post 1/10.

« WESTALITE " (BRIDGE), 12-15 v.
D.C, 1.2 a, I5/10; 2.5 a,, 27/8;5 a., 31/9;
10 a,, 54/6 ; 20 a, 99/6 30 a., IM/IO 50a.,
257/-; 24 v, 1.2 a.. IS/IO 5 25 a,, 21/8 ;5 a.,
S1/~; 10 a, 92/7 ;20 a., 176/2 ;36 v, 1.2 a,,
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. 6
31/10, all post extra.

Wholesale and Retail
Special Price for Quantity.

T. W. PEARCE

66 GREAT PERCY STREET, LONDON, W.C.1
Oft Pentonville Bd, Between King's Croas and Ange|

TAPEMASTER RECORDING COMPONENTS
Sujtable for use with either Hartley or

Culpitts circuits. Retail

JUNIOR MODEL. Play/record, imp.
3,000 ohm at | Kc. Erase...at each £1 19 6

SENIOR MODEL. Play/record, imp.
5,500 ohm at | Kc. Erase...at each £2 5 0
Oscillator Coil in can ...... each 10 6
Oscillator Unit, incl. coil and

6V6GT valve .. each £2 5 0

TAPEMASTER MAGNET FEATURES. Electri-
cally balanced to ensure low '‘ hum ™ level.
Play/Record Model with .0005in. gap ensuring
max. top response. Beryllium Copper, non-
magnetic gapping. Mu-metal cores for Play/
Record models. Track width, Play/Record,
.082in., Erase.110in. To match for tracking. Bias
frequency 45 Kc., exactly matching Tapemaster
oscillator units and coils, Output 10 mV,
Recording level, 15-20mV. With optimum bias,
recording level and suitable correction of
Amplifier response in frequency equals tape
speed in inchesfsec. Full instructions included
for oscillator units and amplifier circuits.

AYAILABLE FROM ALL GOOD
RADIO DEALERS.

WINTER TRADING C° L

6, HARROW RD.,, LONDON, W.2

b Appfy giving full particu

SITUATIONS VACANT
ENIOR microwave engineers are required
THE ENGLISH ELECTRIC Co., Ltd.. at Luton,
for work on a high priority deience roject.
Applicants should have a good theoretical back-
ground to degree standard and experience of
design or engmeerlmi of microwave equipment
for development work on aerial and receiving
systems. This work includes investigations of
new methods of construction with a view to
minfaturisation and weight reduction, the de-
sign of new components and engineering to
the production stage. Successful applicants will
be required to take charge of a group and to
be responsible for one or more aspects of the
system. The posts are permanent and progres-
sive and a staff pension scheme is in opera-
tlon Applications to ept. C.P.S., 336-7.
Strand, W.C.2, quoting ref llsoB [2115

RADIO service mechanies required by Smiths
(Radiomobile), for many parts of the
country.—Write details of experience and quali-
fications to Personnel Officer, Goodwood Works,
North Circular Rd.. London. N.W.2, roz4z

YE TELECOMMUNICATIONS, Ltd,, Ditton
Works, Cambridge, will shortl
Umited number of vacancies for junior en-
gineers; experience in VHF design and engin-
eering is essential.
SALARY according to qualifications and experi-
ence; modern factory, sports, social and ecan-
teen facilities; single board available.
PLEASE apply stating age, qualifications and
experience to the Personnel Manager. [2342

ADIO and Television. Junior Development
Engineers required. Must have ha
vious experience in this field.—Apply by writ-
ing giving full details of experience to Alba
Radlio. 52-58, Tabernacle St., E.C.2. [2346

PPLICATIONS are invited for the position

as Supervisor of the Test Department of
a large established organlzatmn enga%zd in ex-
panding into a new factory on South
Ccast;_ essential qualifications are:—
AGE_35-45 years; good technical background
in electronics; considerable factory experience
of testing and control of staff, preferably in
relation to microwave radar and pulse equip-
ment; the appointment is subject to a proba-
tlona.ry period in the existing organization,
which will provide every opportunity to prove
suitability.
WRITE full details of education, experience and
expected commencing salary to—Box 2676.

DRAUGHTSMAN required with experience of
light mechanical or electro-mechanical de-
sign; good prospects wlth expandlng company
in Surre e-day week; pension scheme.—
Apply with full detalls to Box 3061. [24%4

EXPERIENC’ED T.V. and radio engineer re-
quired to open service department with old-
established firm in Channel Islands; accommo-
dation arranged; good wages: perm. position;
interview arranged London.—Box 2816. [2363

ELEVISION-RADIO service engineer re-
quired, fully experienced all makes; help
will be given to find accommodation if re-
quired.—L. Willlams, 35, High St., Denbigh,
N. Wales. Tel, 309. 12379

ELEVISION engineer required, must be fully

experienced and quick fault finder, pro-

gresslve position with accommodation 1f neces-
commencing sa]“ﬂ £600_per

rs to Box 3006 [2423

ADIO/TELEVISION engineer, qualified, re-
quxred by West End Murphy dealers, able
permanent situation with top wages

10 sun.able appncant half-day Saturday.—Larg
& Sons. Ltd., 77, High Holborn, W.C.I. [2475

AMPLIFIER equipment manufacturers require
testers and service engineers experienced in
audio equipment.—Write, giving tull details,
age and experience, the Trix Electrical Co.,
Ltd.. Maple Place, Tott. Ct. Rd., London, rW1

XFORD.——Vacancies for two experienced
television engineers. must be able to drive,
£9 weekly plus_overtime for demonstrations,
large, old established, privately owned music
shop.—C. Taphouse & Son, 3, MagdalenZSt

RAUGHTSMAN required immediatel
light electrical engineering factory, Stock-
Port district; must be experienced in_electronic
struments and test gear; 5-day week, canteen
facilities; write stating salary requfred and
qualifications.—Box 2603, [2326

I.BM United Kingdom requires young en-
er or physicist with degree or equivalent
qual?ﬂcatxon and electronlc experience; know-
Iedge of digital computer design desirable.—
pply in writing stating Qualificatlons and
salary required, to Box 3102. 12438

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 Personnel Manager,” E. K. Cole,
Ltd., Ekco Works, Malmesbury Wilts.  [0238

ELEC’I‘RICAL Engineer required for research
work on magnetic circuits, B.Sc. essential;
exceptional opportumty to work on a new pro-
ject for a man with initiative and energy; appli-

also act. as technical adviser fo sales

etalls to—Telcon-Magnetio
g%res, Ltd., lndustrlal Estate, Chapelhall, [Atga

‘have a-
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SHERMAN'’S

All Carriage Paid and

Money-Back Guarantee!
FLASHER MOTOR UNITS

Containing small 24 v
d.c. motor approx.
24in. x |}in. and
Reduction Gear Box,
driving cam operated

contacts. Ideal for
Flashing Indicator, Illumma-
tors, etc. Motor and Gea

Box useful for all types.of models. 25/'

SPIRIT BLOW LAMP
7in, o.a, x lfin. diam.
Meavy duty brass. Brand

new. ldeal for 10/6

model making.
BOMB SIGHT
GOMPUTOR

A moédel maker’s paradise, over 65 Ibs. of magni-
fCentIy made gears, driving shafts, bearings,
miniature motor, repeater motor, gyroscopes,
etc. All supplied in a strong wooden transit
case 24in. x 22in. x | lin, high whlch ItSE" is ideal
as a tool box.

APOLLO
SPRAY GUN
Ideal for model maker
and handyman. will

spray paints, Insecticides
Will work from
spare car
etc.

5/-

etc.
foot pump,
tyre, compressor,
New and

boxed

PLOTTING
ARM
Complete with -36in.
long hinged rail for
attaching to drawing
= board. simple
draughtmg machine without any modifi- 25
cations. Imperial size .......... o /-

Double
4/6

elephant size, with rail......
Set of TWIST DRILLS

9 drilis, y5—#%in., complete with plastic
case and stand. Brand new.

U.S.A. manufacture,
size 18in. x 12in. x 5in.
Strongly made water-
proof ply, all external
edges reinforced. Sub-
divided asillus., leather
carrying handle. Out-
side resprayed green.

17/6

OHMMETER. 4 scales,
2tin. diameter, reading 0-5,000
ohms, 0-60 mA., 0-1.5 v.,
0-3 v., suitable for continuity
testing. Will operate from
1.5 v. battery, strong case,
with full instructions engraved

on back. Brand new, [9/6.
Carrying sling, §/=ex.
TERMS—CASH WITH ORDER. C.0.D. |/- EXTRA
Phone Orders Accepted (Dept. W.1.).
479 HARROW RD., LONDON, W.I0.
LADbroke 1718.

SHERMAN'S

SUPPLY COMPANY
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SPECIAL OFFERS

INSTRUMENT KNOBS. 2linch with 3
inch skirt, Black Bakelite 3/= ea. Post éd
RECEIVER RI132A. We can offer you this
well known 11 valve Superhet covering
100124 Mc/s together with a standard
200/250 v. A.C, Power Pack No. 3 at the
special price of £6/15/-, carr. 10/-. These
units are brand new and unused including
valves, but as they have been in storage
some are slightly marked.

AMPLIFIERS. A high fidelity unit with
separate Bass and Treble controls, constant
impedance attenuator for setting volume
level. In metal case with handles, 15 watt
output, for 200/250 v. A.C. Mains operation.
Although intended for use with the Gaumont
British Projector, this fine amplifier is ideal
for P.A. work, dances, etc.

SPECIAL OFFER. LESS VALVES, £12/10/-.
Orcomplete with all valves, £15/12/6, Carriage
|

SPEAKERS P.A. Goodmans P.M. 12in. I5
ohms. Type T.2. A high class speaker at a
low price. ldeal for above amplifier, £5/10/-.
SPEAKER CASE, suitable for above.
19 x 17 x 13in. With lock, carrying handle,
compartment for cable. £3/I0/- Worth
double.

AMMETER. 24in. Flush0/25amps.
Iron, D.C. 7/6, post |/-.
MILLIAMMETERS. Moving Coil. D.C,,
24in. Flush 0/30, 0/200, 0/250, 12/6 ; 3iin,
Flush, reading 150-0-1,500, 22{6, post 1/-.
VOLTMETERS. Electrostatic 24in. Flush
0/2,000, 40/-. 0-300 Flush D.C. Moving Coil,
10/6 ; 0-20. 2in. Flush Moving Coil, 7/6;
040 2in. Flush M.C., 10/6, post |/-.
RECEIVER R.1355. As specified for
““Inexpensive  Television.”” In original
packing, as new, Complete with all valves,
38/6, carriage 7/6.

WILCO ELECTRONICS
DEPT. WW
204 LOWER ADDISCOMBE RD., CROYDON'

Moving

TAPE-DISC

(VST SERVICE e

Have your favourite tape-recording made
into a gramophone record.  14d. stamp
for free literature to . . .

H. R. McDermott, 10, Duke Street, Darlington, Co. Durham

PRODUCTS
SOUND EQUIPMENT

clearly the best for

_all occasions
WEST NORWOOD s. E.27. - GiPsy Hill IIJI (7 lines )| ]

TELETRUN SUPER INDUCTOR BUILS

Miniature Dust Core
Types.

Type HAX.R.F. Transformer,
Triple wound for Germanium
Xtal Diodes. ® Q 100 ® Gain
33 Times ® No overlap. Unique
performance. Each 3/-

'Y DUAL WAVE TRF COILS

Type TRF.A/HF. or TRF.A/D. Tuned anode with reaction.

Ae, Primary windings designedwith rising characteristic to

balance fall in ckt. . Matched pairs.

Bjhet. range for 8., M and L.W. Pr. g/-.

LF: Transformers, Filters,etc, Stamp forcircuitsand data,
THE TELETRON CO.,

Nightingale Road, London, N.9.

SAM MOZER,

266,
Trade enqQuiries to sole distributor:
95, Kendal A_vanue, N.I8.

pr. 7/ |

SITUATIONS VACANT

H!GH frequency hesting service enginser re-
quired; age not over 30; keenness is

important than previous experience: the appli-
cant should be sb]e t drive and have & good
knowledge radio aend eleciricity.—Apply

HIGH frequency heating technical representa-
tive required; applicants shoukd preferahly have
had 'prevlous experience on the sale of all
classes of such equipment.—Apply Managing

Director, Radio Heaters. Ltd., Eastheath Ave..
Wokingham, Berks. (2445
.B. METAL PRODUCTS require additional

A technical representatives; connections with
leading radlo and electronic equipment manu-
facturers essentlal,—Apply confidence, Sales
Man.ager AB Metal Products, Ltd., 16, Berke-
ley St., [2362

LECTRICAL test room assistants required

with practical experience in assembling and
cahbratmg precision nstruments good pro. ]pects
for men the required qual ities.—ApD. ]‘!
letter to Cambri ge Instrument Co.,
Sydney Rd., London, N.10. [2 428

DRAUGHTSMAN aged 22-25 years, required
for mechanical and electronic work; -must
be neat and accurate and capable of makmg
production drawings from original sketches an
ideas; excellent working conditions, bus services
to ingston, London, Guildford, pass the
premises,

CANTEEN, pension scheme, sports and soclal
club, with recreational facilities.
APPLICANTS must be of British Natlonality,
full details of experlence and salary required
should be addressed to:—

THE Joint Secretary, Cottage Laboratories,
Ltd., Portsmouth Rd., Cobham, Surrey, [2360

UALIFIED men, with sound mechanical

back%lound (fitting, etc) and preferably
some electrical knowledge, wanted for mainten-
ance work in field and factory on_  intricate
mechanical devices used on radar.—Write, giv-
ing details of experience, qualifications and age,
to Box 2778. [2361

ENIOR broadcast receiver designer for lead-
A ing radio manufacturer capable of assum-
ing  responsibility  for resentation and
mechanical design and with some knowledge
of broadcast receiver circuits; extenslve experi-
ence of tool-room and machine-shop practice
essential.
REPLY in confidence with full details of quali-
fications and experience and salary required.—
~Box 2894. [2403

] RADIO and television fleld service and bench
service engineers required, with first-class
xperience; excellent opportunities in new ser-

ood wor.kmg conditions and

experi
vice fact,ory wlt.h

good salar telephone Leytonia
Radio, Ltd 784/786 H.uzh » Leyton, E.10,
| Tel. Leytonstone 300 [2459

QUALIFIED radxo and television engineer
required as branch manager for new shop
permanent pensionable post.,

in Bridgwater;
assistance given with housing, state wages re-
quired; applications to be received by February
1st 1954 —West Somerset Co-operative Society,

Ltd., 27-30a, East St., Taunton. [24 410

TRANSFORMER Designer Tequired for de-
velopment projects involving audio-fre-
quency power transformers, pulse transformers,
011 filled units, etc.—Apply -stating age, quali-
fications and experience, The Personnel
Manager (Ref R.G.), The General Electric Co 5
Ltd., Brown's Lane, Allesley, Coventry. [026!

SSISTANT Engineer reqd. for valve pro-
duction dept. in Ruislip area; applicants
must have had previous experiemce of valve
manufacture and a sound knowledge of high
vacuum techma e; minimum qualifications Inter

B.Sc. or —Apply by letter to Personnel
Dept., E.M.I., Ltd., Hayes, Middx. [2426
SSISTANT development engineer, experi-

enced in design of C core transformers,
chokes, Toroidal coils and various couplings for
electronic equipment; good salary and a perma-
nent position with first-class working conditions
in well-equipped laboratories; good canteen
sports ground and soclal club; 5-day week.

THE premises are situated on the main bus
route from Kingston and Guildford.
APPLICANTS must be of British nationality
and should submit full details of age, qualifica=
tions and experience to the Joint Secretary. Cot-
tage Laboratories, Ltd., Fairmile Cottage, Ports-
mouth Rd., Cobham, Surrey. (2444

DRAUGHTSMEN requited for design and pro-
duction of light electro-mechanical appa-
ratus, varied and interesting work; previous
experience in the radio industry an advantage;
please apply, stating age and full details of
past experience to—Personnel Manager, Pye
Telecommunications, Ltd., Ditton Works, Cam-
bridge. [2344

TECHNICAL Sales Representative with

specialised knowledge of the application of
electronic components is required by large
radio component manufacturers. The position
i offers excellent scope and prospects to a man
of outstanding personality with the necessary
experience and knowledge of the trade.—Re-
plies to Box 2777. [2359

'EST gear design engineers and maintenance
engineers required wlth gaacucal experi-
ence of this class of work, sed on sound
knowledge of electronie principles; these vacan-
cies are permanent and progressive; a company

pension scheme in operation; London area.—
Please write, in confidencs, giving full details
Edm, 7707, of qualifications, to Eox 2843. 2374

|

EUREKA & CONSTANTAN

RESISTANCE WIRES ™
Prices per ounce
SWG Enam. DASC. | SWG Enam. DASC.
16 /6 1/6 28 2/1 2/6
17 /6 1/6 2% 2/2  2f6
18 1/6 116 30 2/2 26
19 1/6 16 31 2,3 28
20 16 16 32 23 28
21 1/6 /6 33 2/4 3/
22 116 /8 34 2/6 3/-
23 1/6 1/10 35 2/8 33
24 /8  2/- 36 29 3/6
25 110 22 37 3 39
26 2/- 2/4 | 38 3/3 4/3
27 2f- 2/4 40  3/6 4/9
COPPER WIRE
ENAMELLED TINNED
SWG 2015 dozs 2o0zs. 4ozs.
16 4 2/- 14 2/~
18 HA4 2/2 1/4 2/2
20 1/5 2/4 145 2/4
2 /6 2/6 13 2/6
24 17 2/8 /7 2/8
26 /8 2/H0 1/8 2/10
28 15 3/- /9 3/-
SEND STAMP FOR LIST. TRADE SUPPLIED
POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

WATERLOO RADIO

METAL RECTIFIERS. Bridge, 2 Amp. 11/3. 3 Amp,
12/6, 4 Amp. 15/-, 6 Amp. 23/, post 1/4.
TRANSFORMERS for use with above rects. Input
200 250V 50~A C. to charge 6 or 12 Volts at;—1.5
mps. 13, Amps. 29/9, 6 Amps 32/6, post (-,
EALF WA E RECTIFIE 125 A.C. imput RM1,
60mA 3/9, BM‘Z 100mA’4/3, RM3, 125mA 5/3,
RM4, 250V A.C. in. 2785mA, for TV 15/6, post 6d.
Ownem enquiries inviled.

35 TENISON WAY, LONDON, S.E.l

CHAFFEY

CABINET COMPANY

50a,CHELTENHAMRD., LONDON, S.E.15
TEL : NEW CROSS 4766

Chavoio,Caoeo nd

all metal fittings ‘made to
specification -for the Radio

and Electronic. Industry.

STAR METAL PLATE WORKS
74 CHURCH Rd., BARNES, SW.13°
Tei: RIV 647314

U.S. WAR SURPLUS WANTED

APR-4, APR-5, APR-1, ARC-3, etc. ; TS-12,
13, 34, 35, 36, 45, 120, 145, 155, 173, 174,
175, 323 and other *‘TS "-units, etc., par-
ticularly for the MICROWAVE REGION ;
also U.S. commercial laboratory equipment
(General Radio, Ferris, etc.); special tubes
such as 723A/B, 3C22, etc.; spare parts
technical manuals ; single units- or large
quantities.

Sell direct to us, receive the full top price.
Describe and price to :

ENGINEERING ASSOCIATES

444 Patterson Road,
Dayton 9, Ohio, U.S.A.
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Free rrom”

stortion

q’a/mat
introduce hum

E.M
IN

.G
STEEP - CUTTING _ INFINITELY  VARIABLE
FILTER

No other filter combines all the advan-
tages of this model which are, briefly,
to cut response above any desired level
between 4,000 and 8,000 c.p.s. at an
average steepness of 30 db. per octave,
easy fixing (connects between |5 ohm
speaker and amplifier output), robust
construction, no distortion or appre-
ciable loss of volume. Recommended for
reducing surface noise on ‘78 ’ records,
cutting ‘ edge ' on some L.P. records, and
eliminating high-pitched interference on
radio. Price £4/10/0. Leaflet on request.

E.M.G. HANDMADE GRAMOPHONES, LTD.
6, Newman St., Oxford St., W.I
Telephone: Museum 9971-2-3

Most types of coil winding undertaken.
Very quick deliveries, small or large
quantities. Trans’ormers, 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. i

FOR CATHODE RAY TUBE FAILURES.
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.at2a,63v.at2a, 10.8v.,
at 0.3 a., ac 29/6 each.

(Discount to trade)

EMISSION REJUVENATORS. 200/250
tapped output tapped in steps. 2 v. to 24 v.
:0 2} v, at 2 a., at 35/6 each.

OQutput 200/250 tapped in steps 6.3 v. to
7 v.to 8v. up to.9% v. at 2 a., at 37/6 each.
(Discount to trade)

Blo:h space wound for Heater/Cathode shorts

also

T.V. HEATER TRANSFORMERS 200/250
63v.at7 a, 02-63v.at 2a, at [9/6 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 ‘or most
home constructed sets at 15/6 net.

HALF SHROUDED, 200/250 input, 250/0/
250 80 mA, 6.2 v. 32, and 5 v. 2 a2, 12/9
net plus I/I P, & P.

NORTHERN TRANSFORMER CO.

~ 215 BARKEREND ROAD,
BRADFORD, YORKS.

SITUATIONS VACANT
ELECTRONIC Testing: Test Room Foreman
required bfv Hearing Aild manufacturers.
Must be familiar with miniature amplifiers.
Factory training and organising ability essen-
tial.—Apply: Amplivox, Ltd., Abbey Trading
Estate, Wembley. Tel. Wembley 5906. [2396

ENGINEER required for electrical dewvelop-
ment department of a progressive com-
munications compa.nr; national certificate
standard required;-saar{ according to ability.

Box 444, Sells, Ltd., Brettenham
House, Lancaster Place, W.C.1. {2415

ELECOMMUNICATIONS Sales Engineer,

with good experience of V.R.F. communica-
tion equipment, wanted by important compeny
in Nairobi, Kenya, who represent well-known
British manufacturers throughout East Afriea.
Free air passages, home leave, pension scheme,
annual bonus,—Details in strict confidence, to
Box JA/51, c/o 95, Bishopsgate, E.C.2.  [2398

. C. COSSOR, Ltd., require jun. development
engs. for radar commumications, television

and instruments projects: eng. degree or equiv.
prof. quals., expd. in developing equip. to
Government and other specifications an advan-
tage—Write, stating age, quals,, exp. and salary
reqd., to Personnel Manager, 22, Highbury
Grove, N.5, 12440

ECHANICAL designer for television &nd

radio domestic equlgment required, can-
didates should be at least of H.N.C. or similar
educational standard, with a workshop appren-
ticeship and have 3 years’ experience as a
mechanical designer; salary according to ex-
E%rience and qualifications but not less than

00 p.a.
APPLY in writing to the Personnel Officer,

MITCHAM WORKS, Ltd., New Rd., Mitcham
Junction, Eurrey, quoting reference R.z;}.zqzo

MECHANICAL engineer with knowledge of
electronics required to take charge of
small department (North-West London area)
engaged in the measurements of dynamic
stresses in aero engines; applicants should have
previous experience in this field. —Apply Box
AC. 87067, Samson Clarks, 57/61, Mortimer
St., W.1, [2437

DEVELOPMENT engineer required for elec-
trical engineering laboratory, engineering
degree or equivalent, for work on all types of
electrical measuring instruments.—Write, giv-
ing full details of education, experience and
salary required, to Employment Manager, San-
gamo Weston, Ltd.,, Great Cambridge Rd.,
Enfield. [2472

VELOPMENT Engineer reqd. for the design_|
L7 and development of equipment for interest-
ing new project on television relay; previous
experience of T.V. carrier-type telephone
systems, or wide band amplifiers an advantage;
applicants with a degree in Engineering or the
equivalent preferred.—Apply to Personnel Dept.,

y
| (58/2), E\M.I, Ltd., Blyth Rd., Hayes, Middx.

12425

A WIREMAN is requiresd by the research
laboratories of The General Electric Co..
Ltd., North Wembley, Middx.; applicants should
have a good working knowledge of electronic
circuit practice and must be capable of work- .
ing to schematic diagrams.—Apply in writing

Staff Manager (Ref. RLO/16), giving full
detalls of age, qualifications and experienc[ez.471

PPLICATIONS are invited from craftsmen
A for radio and television service in areas
within Herefordshire and Shropshire; appli-
cants must be fully exyi)erlenced in the repair
and maintenance of all types of radio and
television receivers; rate of pay at present
3/8 per hour J.I.C. conditions.—A ply in
writing to Sub-Area Manager, Midlands Elec-
tricity Board, Ditherington, Shrewsbury. [2307

ELEOI‘RONIO engineers to become section
leaders of small teams responsible for the
preparation, testing in the field, and further
laboratory development of guided weapons,
applicants should have at least H.N.C. and 5
years’ experience in the micro-wave, pulse or
communication field; equivalent tmining and
experience in Forces will also qualify

eers to form such teams,
either (a) with a simtilar background to the
above or (b) having considerable experience of
developing and testing small prototype electro-
mechanical instruments.
THE vacancies which offer exceptional scope
for advancement are at Heston Aerodrome,
periods of work at outstations in
the U.K. are covered by adequate allowances
and week-end leave privileges; there are likely
to be opportunities for continuing some of this
work in Australia at a later date; good salary
with bonus, pension scheme,—Details of ex-
perience and qualifications should be sent to
the Assistant Manager, Dept. W.W., The Fairey
Aviatlon Co., Ltd,, Research and Armament
Development Division. Heston Aerodrome,
Hounslow, Middx. 12384

PRODUCI'ION engineer required in the fac®
tory engineering section of a radio and
television manufacturer; applicants should have
had experience of engineering new designs
through the pre-production stages and into
full production, and will be required to liaise
between duction and design departments.—
ord (o) ell,

Re to leo, ve X,
Tefbx-unun 4151. [2405

H. FRANKS

58 NEW OXFORD STREET

LONDON, W.C.I
PHONE : MUSEUM 9594
One minute from Tottenham Court Road Stn.

COLD CATHODE RELAY UNITS,
fitted two S.T.C, Cold cathode tubes, Ne."
G240/2D, two Siemens High Speed Relays,
1,700/1,700 ohms, size of unit approx, 6in.x
7in, x 4in. £3/2/6 each.

METROPOLITAN VICKERS D.C. RE-
LAYS, Type B.1, 10/24 v. D.C., coil resistance,
425 4 425 ohms, four heavy make carbon
contact, two medium break contacts, Housed
in metal case, 7%in. x 6in. x 24in. 37/6 each.
HEAVY ‘DUTY 12/24 v. D.C. HIGH-
SPEED RELAYS, pattern 6357, type J6.
Made by Plessey & Co. Two heavy make
contacts, fitted in glass case, 54in. x 34in. x 4in,
27/6 each.

SOLENOID OPERATED D.C. CON-
TACTORS, 200/250 volts, coil resistance
2,000 ohms, silver contacts to carry |0 amps.
25/- each.

INFINITELY VARIABLE-SPEED GEAR-
BOXES. Fitted ;in. diam. shafts, mounted
in ball-races, adjustable torque, reversible,
overall size 5in. x 5in. x 4in. approx. Pre-
cision made. 47/6 each.

Ditto, smaller type, overall size 3in. x 3in. x
3in. approx. 40/- each.

“BULL"” |/Ioth h.p. INDUCTION
MOTORS, 230/250 volts A.C., 50 cycles,
capacitor start, [,425 r.p.m., reversible,
overall size 7in. long, 5in. diam., spindle %in.
diam., £3/15/- each.

PORTABLE FIELD TELEPHONE SETS,
type D, fitted handset, extra headset, tuned
buzzer, morse tapping key, etc. £5/10/- the
pair.

PRECISION DIFFERENTIAL GEAR-
BOXES, fitted fin. diam. spindle, 48 d.p.
gears size 2in, diam., in. deep. 8/=each.
CONSTANT SPEED MOTORS, 3,000
r.p.m., governor controlled, continuous
rating, size S5iin, x 3%in. x 3in., 4in. diam,
spindle, 40/ each.

*“STANCOR,” US.A. 25 K.V.A. 50/60
cycle auto-transformers.  Input, 115,250 v.
Output, 110 v. Completely shrouded. £11
each. :
WESTINGHOUSE RECTIFIER SETS.
Style 228 G.P.O. Input, 200/250 volts A.C,,

50 cycles, output 50 volts D.C., I3 amps.
£3/10/- each, carriage 10/-.
VARIABLE RHEOSTATS. Graduated

4 amp. to 2amps., 45 ohms. ldealforchargers,
voltage control, etc. Ref. 50/728. Fitted in
Bakelite case 4in. square lin. deep. 12/6each.
SPERRY'S CONSTANT-SPEED |15 volt
50 cycles motors, 2,400 r.p.m., 34in. diam,,
6in. long, 5/16in. spindle, Iln. long. Serial
No. LBI931. 37/6.

MINIATURE CLOCKWORK TIMERS
Variable, 10 seconds to 3 minutes. ldeal for
model work, photographic timing, etc.
With slight modifications will run |5 mins.
full wind, size 14 x 12 x 9/16in. 3/6 each.
20-WATT POTENTIOMETERS, 200 k.
Fitted slow motion dial with vernier control,
32in. diam., overaltheight 43in. Pattern 8419.
Price 37/6 each. .

CANADIAN FULLY SMOOTHED
ROTARY TRANSFORMERS, housed in
metal case 84 x 6 x 44in. Input 2 v, 2.5 amps.
Output 220 v. D.C. 60 mA. Price 40/- each.
HOOVER BLOWER MOTORS, ref.
No. I0KB/115 for 12/24 volts A.C./D.C., ideal
for car heaters, cooling, etc. 27/6 each.
STEPDOWN TRANSFORMERS, input
180/230 volts A.C., 50 cycles, output 4.2+
4.2 volts, 10 amps., ideal for soil heating, spot
welding, etc. 35/- each.

ROTARY RHEOSTATS, 74 ohms, 64 amps.
25/- each.

SANGAMO MOTOR UNITS, model 7,
final speed one rev. 24 hours. 200/250v. A.C.
50 cycles. Price 27/6 each.

SANGAMO MOTOR UNITS, model 7,
final speed one revolution per seven days,
200/250 v. A.C., 50 cycles. Frice 30/- each,
MINIATURE IMPULSE MOTORS, made
by *’ Gents," size 3 x2x |$in. Suitable for
operating models, switches, etc. Operates on
4/6 volts A.C./D.C. and is very powerful for
its size. Price 8/6 each, Post paid.

10,000 G.P.O. type 3,000 and 600 relays,
assorted contacts and coils. Siemens High
Speed Relays, Uniselectors, Telephone Keys,
Handsets, etc. =

Mailing Lists. Price 6d. each.
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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.
4v (2 ger. diodes) chassis with
power supply ............ £15.0.0
Less P/S ....cooinninn... £11.17.6
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.

LOCKWOOD

makers of |
Fine Cabinets

and woodwork of every descrip- |

tionfor the Radioand allied trades

LOCKWOOD & COMPANY

LowlandsRd., Harrow Middlesex. Byron 3704

THE
DESIGN and DEVELOPMENT
of speclalised equipment for
Research and Industry.

DUN (electronics) & CO.,
17 Victoria Gardens, London, W.11. Park 6636

TELECRAFT

AERIALS ENSURE THE
BEST TELEVISION

TRY ONE AND SEE FOR
YOURSELF

HIGH GRADE

TRANSFORMERS

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES
TO YOUR SPECIFICATION

VARNISH IMPREGNATED

BAKED WINDINGS
1 WITH OR WITHOUT TAG PANELS

GOOD DELIVERIES

Our rewind dept. will handle your
repairs promptly and efficiently,

P. HOWORTH

{Dept. W.W.)
51 POLLARD LANE - BRADFORD

—— Tel.: 37030 ——————

Wuzeuzss WORLD

SITUATIONS VACANT

ENGINEER aged 26 to 34, required to take
charge of engineerlng départment of fac-
tory manufacturing quartz crystals; university
degree and experience of industrial or serviced
electronic equipment essential; rudimentary
knowledge of chemistry an advantage, house
could be made available to successful applicant.
—Write Box W.B. 8475, A.K. Advg.. 212a
Shaftesbury Ave., Lnndon, w.C.2. 26 413

ELECTRONIC engineer required by Birming-
ham Company handling wide range of in-
dustrial and laboratory instruments; applicants
(age 25-35) must possess degree in Electrical
Engineering or membership of 1.E.E., be capable
administrators, experienced in appﬁcatmn en-
gineering and able to expend sales; Salary
£750-£1,000 according to age and expenence.
pension 'scheme.—Box 3134. [2348

VACANCIES exist for senior executive and
2 salesmen in one of the largest U.K.
electronic organizations to take over planning
and marketing in this country of high fidelity
sound amplifying equipment; excellent oppor-
tunities with first-class prospects for right
type of men; experience in this field essential;
when applymg state ag2 and give full parti-
culars of qualifications.—Box 2999. [2419

ASSISTANT engineer re(gmred for laboratory
work. including investigation of climatic
effects on radio communication equipment;
experience of measurements on radio trans:
mitters and receivers essential; qualifications
equivalent to Ordinary Nat. CGert. or Inter.
B.Sc. standard desirable.—Apply to Employ-
ment Manager, Ferguson Radio Corporation,
Ltd., Gt. Cambridge Rd., Enfield, Middx. [2431

NTERESTING work in connection with the
development of loudspeakers of conventional
and novel types is offered by a large manufac-
turing company in the London area. A sound
basic knowledge of electro-acoustic problems is
the primary requirement. and some knowledge
of amplifiers and other electronic apparatus
will be of value.—Write quoting ref. YB8/WW,
glving full personal particulars to Box 2 [125 -

TELEVISIO\I service engineers required for
long established radio and television organ-
isation with branches in the main cities of
Scotland; applicants, must be capable of servic-
ng television receivers in the field and must
be able to drive light van; prospects of pro-
motion for successtul candidates; superannua-
tion scheme in operation; excellent remunera-
tion to successful candidates.—Apply Box ?284’;16

ELEVISION engineer, experienced, required
for new workshops in Mdx.; starting salary
£10 p.w. plus overtime, making earnings £12-
£14 p.w. with scope for rapid advancement to
head area maintenance dept. at salary range |
£750-£1,000 p.a. and higher posts.—Write. giv-
ing full ‘details of trammg, experience in trade,
makes specialized in, etc., and copies of refer-
ences only; Security Bond required, Box [30 B)
A C. COSSOR require Development Engineers
for radar communications, television and
instruments projects in development dlvlsxon
g, degree or equiv., pro. ual.;
develop g Government and other specmca-
ons frecting work of development en-
gmeers sen positions.—Write, stating age,
qualifications, exp. and salary required, to Per-
sonnel Manager, 22, Highbury Grove, !?25‘:‘42

S®

laboratories. applicants for senior position
should be able to undertake development work
with minimum supervision; excellent conditions
and salary available for applicants who are
accepted.—Apply in first case to Personnel
Manager (Dept. R.D.), McMichael Radio, Ltd.,
Wexham Rd.. Slough. "Applicants must be of
British nationality. r2o21

A FIRST-CLASS man is required for the in-
spection and test of industrial electronic
apparatus; he should preferably have served
an appremxceshxp in_the electrical industry,
be in possession of a H.N.C. and be aged about
30 to 35, good prospects are open to the right
man.—Write giving full details of age, ex-
erience and salary required, to Philips Bal-
am Works Ltd.. 45, nghtlngale Lane, [B 1

NIOR and junior engineers required for

al-
ham, S.W.12. 406

IVINGSTON LABORATORIES, Ltd.—We |

have vacancies for competent persnnnel in
our calibration and test department; all types of
electronic instruments pass tmough our hands,
and we alm at the highest standards: applicants
interested in such work, a small specialised
organisation with ideals, are invited to approach
--Mr. Urry, Livingston Laboratories, Ltvf Ret-
car St., London, 19. Tel. Archway €251, for
an appointment. [’2422

FIRST-CLASS opportunity exists in the
London area for a development. engineer
familiar with the design and production of
miniature or telephone type relays or similar
electro magnetic devices. Excellent laboratory
facilities are available and the successful candi-

ment projects and carry them through to pro-
duction. The initial salary will be in accordamnce
with qualifications. and generous advancement
is possible for a man of initiative.—Write
quoting ref.:. CB/WW., and send detalls of
qualifications and experience to Box 2714.

|
responsible work in radio and television

12350 !
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QUARTZ CRYSTAL UNITS

iy e

N

QCC

Type
B7

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 ke/s.
to 500 ke/s. and from 3 Mc/s. to 16 Mc/s. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.019, 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

- BRADMATE -——

o ——

HIGH CLASS

TAPE RECORDING EQUIPMENT
HEADS, DESKS, TAPE, ETC.
Send for lists
RADMWVIATIC LT
STATION ROAD, ASTON, BIRMINGHAM 6
Te]ephone East. 2881-2

| PLASTIC RECORDING
| TAPE—1,200 ft. SPOOL

Surplus to world famous manufacturer’s
requirements. Empty spools (plastic).2/6

206

POST FREE

l

RONALD WILSON LTD., FAREHAM, HANTS.

Accurate tests
High, Low and Grid
Bias Batteries.
Write for leafiec 30M.

*

‘Radiospares’
Quality Parts

The
Service Engineer’s
First Choice

*
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Wire-wound and Composition
types. Single, Ganged, Tandem
Units. Characteristics : linear,
log., semi - log., non - inductive.
etc. Full details on request.

RELIANCE

RELIANCE MNFG., CO. (SOUTHWARK), LTD.
SUTHERLAND ROAD, HIGHAM HILL,
WALTHAMSTOW, E.I7.

Telephone : Larkswood 3245

OPPORTUNITIES
IN RADIO

Get this FREE Book!

‘ENGINEERING
OPPORTUNITIES'
reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-

vision Industry. In 144
g pages of intensely inter-
9 esting matter, it includes
= full details of our up-to-
oo the-minute home study

courses in all branches of
i TELEVISION and
E RADIO, A.M. Brit.

E

I.R.E., City &
Gullds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses.

We definitely Guarantee

“NO PASS—NO FEE”

If you're earnin 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

388b COLLEGE HOUSE,
29-31, WRIGHT'S LANE,
LONDON, W.8.

ENGINE

SITUATIONS VACANT
A. C. COSSOR, Ltd., have vacancy in
Development Division for mechanical
designer: the requirement is for a profession-
ally qualified man who has had considerable
exp. in design of light electrical engineering
equip. to Government specifications and who is
capable of directing a team of draughtsmen
working on such equip., appt. sen. and salary
and conditions of work as such.—Write, stating
age quals. and exp.. to Personnel Manager. 22,
Highbury Grove, N.5. 2441

RITISH Relay Wireless and Televislon Group

of Companles have vacancies for television

and radio engineers in grades offering wage rates
between £7/15 and £10 per week. Applicants
should consider their appointment a stepping-
stone In a career offering excellent opportuni-
ties. Superannuation scheme and active sports
and social club. Apply in writing, stating age,
experience and qualifications, to British Relay
Wireless and Television, Ltd., 397, Albany Rd.,
S.E.5. [2312

cMICHAEL RADIO, Ltd., require senior
_and junior engineers in their equipment
division laboratory at Slough; training and ex-
perience in the field of applied electronics (in-
cluding communications) and experlence of
working with Government Departments are the
chief gualiﬂcations required.—Write, stating
full details_of tralning. qualifications

and experience, to the Chief Engineer, Equig-
ment Division, McMichael Radio, Ltd.. Slough,
Bucks fo198

TEST Engineers required for specification test-
ing and calibration of a wide varlety of
medium and high frequency communication
transmitters (100W to 10kW), receivers and
L.F, amplifiers, etc., also for industrial R.F.
heaters (250W 30kW). Permanent Sts
with salary according to qualifications and ex-
perience; 5-day week; canteen facilities; pen-
sion scheme.—Write full details to Redifon,
Ltd. (Dept. T), Broomhill Rd., Wandsworth,
S.W.18. [2354

ECHNICIANS, Grade I (Radio) required by

East African Posts and Telecoms Adminis~
tration on probation for pensionable employ-~
salary etc., in scale £742 rising to
a8 year;, outfit allowance £30; free pas-
sages; liberal leave on full salary; normal tour
4 years; candidates should possess a thorough
practical knowledge of the working and main-
tenance of radlo transmitting and receiving
equipment; G.P.O. staff should apply through
departmental channels.
WRITE to the Crown Agents, 4, Millbank,
London, S.W.1; state age, name block letters,
full qualifications and experience and quote
M2C/32424/NF. 2336
TECHNICAL Correspondent to deal with

technical and sales letters and follow up
enquiries; detailed information on technical
matters will be given by Laboratory, but appli-
cants must have wide enough knowledge to
understand general radio cal queries;
must be able to write good letters; first-class
English essential; write full detalls experience,
qualifications, age and salary required.—Good-

mans _ Industries, Limited, Axiom ‘Works,
Wembley. [2427
IVAC, Ltd., manufacturers of specialised

thermionic and electronic devices offer in-
teresting posts for scientists, engineers and
technicians in their expanding organization on
research and development pro{ects in valves,
cold eathode tubes and transistors; previous
experience in these fields, although an advan-
tage, is not essential, but a sound eduvcation and
an active and enquiring mind are; encourage-
ment will be given, wherever possible, to the
publication of original work.
THE Company is a member of a major com-
munications group and the posts, which are
avallable for f)oth senior and junior applicants,
are pensionable and offer scope for advance-
ment; there s a 5-day working week.
APPLICATIONS in writing, which will be
treated in strict confidence, stating age, educa-
tion, qualifications and salary expected, should
be ndgressed to—The Engineer-in-Chief, Hivac,
Ltd., Greenhill Crescent, Harrow, Mids 1ese2x4.52

A JUNIOR engineer_ is required having a labo-
ratory background and preferably a degree
in physics, who should be Interested In the
application of resins and similar thermal
moulding materials for component protection,
etc.: the work is of exceptional interest in con-
nection with guided missile projects; good
salary and bonus, pension scheme.—Full detalls
should be sent the Assistant Manager,
Dept. WW, The Falrey Aviation Co., Ltd,
Research and Armanient Development Division,
Heston Aerodrome, Hounslow, Middx. [2413

LECTRONIC engineers with several years

research or development experience are
invited to apply for posts with a well-estab-
lished company engaged primarily on the
development of precision electronic laboratory
instruments; applicants should preferably pos-
sess an honours degree or equivalent qualifica-
tions in physics or lght electrical eng neeriny.
although this is not essential as considerable
practical experience is equally acceptable; the
appointments are of a permanent nature”flor

Samson'’s

Surplus Stores

*

Amazing offer ! First time on Surplus
Market, MINIATURE ACCUMULA.
TORS made by Willard Co., 36 v. 0.2 amp.
Size 33 x 13 x . Weight 54 oz. 5/-, P.P. 6d.
6v.1.2amp. Size 33 x 14 x §. Weight 4} oz.
7/6, P.P. 6d. ; or set of three 36 v. and one év
in sealed - container, £1, P.P. 1/3, Brand
new and uncharged. Easily filled with hypo-
dermic syringe.

BRAND NEW EX-ARMY HYPODER-
MIC SYRINGES. Complete with | needle.
4/9, P.P. 6d. Extra needles éd. ea.

L.T. SUPPLY UNITS. Brand new AM
type 8B Ref. 5P/2399 input tapped 200-250 v,
A.C. Output 36 v. 50 amp, at 35 deg. C.
Built-in metal cabinet size 3ft. 10in. x Ift. 6in,
zzslft. 9in., complete with starter switch.

L.T. SUPPLY UNITS. S.T.C. Type 13.
Input 100-250 v. A.C. Output tapped 12-24 v.
D.C., 3 amps. continuous rating. Completely
shrouded in metal case with Fuses, Switch
and O.P, Sockets. £4/10/-, carr. 5/-.

S.T.C. BATTERY CHARGERS. A.C.
input, 200-250 v. Output 60 v. 10 amps.
Incorporating selenium rectifier, ammeter,
fuses control switching. Built-in grey metal
cases measuring Ift. 10in. x Ift. 3in. x
104in. Supplied brand new at a fraction of
the maker's price. £22/10/-.

HEAYBERD BATTERY CHARGERS.
Input 200-250 v. output 12 v. 30 amps.
Complete with fine and coarse switching
fuse and 0-40 ammeter. £22/10/-.

LOOK 1! CO-AXIAL CABLE. Lowest
price ever. Super quality, ex-Govt. 80
ohms, 50 yds. 32/6 ; 100 yds. €3 ; 1,000 yds.
£18/10/-.

SPECIAL OFFER OF A.M. H.T. BAT-
TERIES. Llayer type. Packed in tropical
packing, tested before dispatch and guaranteed
to be up to standard. 674 v. (civilian type

BIOI), 60 v. x 1.5 v.,, 72 v. x 1.5 v. All at
§/- each. P.P. 9d.
RI0O3A &6-VALVE RECEIVERS. With

bullt-in power pack for 100-250 v. A.C. or
§volts D.C. Freq.range 1.7-7.5 Mc/s. Output
is matched for L.R. phones. Complete with
instruction manual.  £8/17/6.

24 V. HEAVY DUTY RELAY. AM.
type B, mounted on base size Bin. x 6in.
with glass top cover. 15/-. P.P. 2/-.

TELEPHONE EQUIPMENT. Admiralty
sound powered head and chest set, comprising
microphone on swivel base and headphones.
17/6, P.P. 1/6. Microphone separate. 12/6.
P.P. 1/6, Field Telephones, type D5, complete
with singfe headphone hand set and batteries
built in strong metal containers suitable for
farms, building sites, garages, etc, 49/6,
carr. 2/6. Telephone Cable. Single D3,
| mile drums. 55/, carr, 5/-,

OFFICE INTER-COM SETS. Special
offer of manufacturer’s surpfus includes
master and 2 extensions, built in highly pol-
ished wood cabinets operates from 200-250
A.C. Valveline up : | UF42, | UL4I and meta|
rectifier. Brand new in maker’s cartons.
£8/19/6. Originally sold at 16 gns.

Afl the above items are by famous manufac-
turers and are guaranteed to be in perfect
condition.

169171 Edgware Road |

W2, Tel.: PAD 7851

1 d.

engineers able to undertake the ri i ty
for the development of new projects to the
prototype stage. and they offer scope for the
exercise of individual initlative;, furthermore,
the work covers a wide range of electronic
instruments and similar devices; salaries are
commensurate with qualifications and experi-
ence; applications should be made in writing,
stating full detalls, to—Chief Engineer, Furze-
bill Laboratories, Ltd., Boreham Wood. l:[letts.

125 Tottenham Court Road, W.I|
Tel.: EUS 4982

All orders and enquiries to our Edgware Road
branch, please. This is open afl day Saturday.
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10-WATT AMPLIFIER, fitted P.U. and mlcrophl’m\
terminals, A.C. 220/250 v. in metal cabinet, 13X 6§ X
8in. £6/10Q/-. Carr., ete., 10/-.

SELENTUM FULL-WAVE RECTIFIERS, 80 v. 20 a.
Approx.11x6 X 6in. Used, but perfect. Welght 141b,
£3/10/-.

UNISELECTOR SWITCHES. Have many applications,
including automatic tuning circuit selection, ete.
Operates on 250-50 v. Full Wipers, 3-bank, 19/6.
Half Wipers, 6-bank, 27/6. Plus1/6 P. & P.

GROOVE LOCATING UNITS enabling operator to
preselect any peint on 10, 12 or 16in. discs for play-
back purposes.

Conslsts of substantial machined casting with adjust-
able counterpoise pick-up arm fitted with high-fidelity
pick-up and instantaneous calibrated groove selector
with micrometer adjustment and ' velvet touch'
lever for dropping pick-up. £2/10/~, carr. paid.
ELECTRO MAGNETIC COUNTERS, Ex-G.P.O.
every one perfect, electro-magnetic, 500 ohm coil,
counting to 9,999, operated from 25-v.-50 v. D
4}in.long x 1§ x 1lin., many industrial and domestic
uges,15/-. P. & P.. 9d.

2-VOLT ACCUMULATORS, new, 16 AH In ebonite
cases, size 7in.X4in.x 13in., approx. 4lb. weight,
6/- plus 1/6 carr. and packing.

See previous {ssues for other bargains.

23 LISLE ST. (®55¢5™)- LONDON, W.C.2

SITUATIONS VACANT

ASSIS’I‘ANT to chief mechanical engineer,

normal expansion requires appointment in
S.E. London of designer (over 32) with crea-
tive ideas, considerable experience mass pro-
duction light engineering, domestic equipment
or radio/television range; degree or H.N.C.
preferred, but right experience, initiative and
ability might well be acceptable substitutes;
first-class permanent and progressive opening
with equivalent salary prospects.—Write in
confidence Box C.262, A.K. Advg., 212a,
Shaftesbury Ave., London, W.C.2. [2332

ELEL‘I‘RO_NIC Engineers are invited to apply
for senior posts of exceptional imterest and
opportunity with Decca Radar, ] to work

their laboratories on an extensive and expand-
ing programme of link and radar development.
Applicants must have had responsible develop-
ment experience in the electronic field. ‘Posts
are permanent and pensionable. Good starting
salaries and considerable prospects of advance-
ment,—Write, quoting Ref. RLA/6, The Re-
search Director, Decca Radar, Ltd., Research
Laboratories, 2, Folworth Rise, Surbiton, S\far?g%

A. C. COSSOR, Ltd., have vacancy for sales
engineer for work in the communicatlons
fleld: applicants should have had considerable
exp. in and knowledge of the tech. and opera-
tional aspects of H.F, and V.H.F.: communica-
tions equip. sen, post w!thrfros_pem, and suc-
cessful applicant will report directly to com-
mercial manager and be expected to capable
of making tech. market appreciations and co-
operating with Communications Development
engs.—Write, stating age, quals. and exp.. to
Personnel Manager, 22, Highbury Grove. N.5.

THE GENERAL ELECTRIC Co., Ltd., Brown's
Lane, Coventry, requires semior and junior
electronic development engineers for work on

Closed Thursday 1 p.m. Open all day Saturday

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.)

57 LANCASTERMEWS,LONDON, W.2
Telephone : Paddington 5092

——ARIEL SOUND——

RADIO & 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.

CDDIE FASTENERS

PAT. 507249

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.

IIIustrate.d brochures and other information
will be gladly sent on request,
DEPT “W.W."

Cddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883. Cables: Fasteners, Southampton

guided weapons and like projects, particularly
in the fleld of microwave and pulse applica-
tions; mechanical development englneers, de-
signer draughtsmen and draughtsmen, prefer-
ably with experience of radar-type equipments,
also req above projects; salary
according to age, qualifications and experience.
—Avoply by letter, stating age and experience.
to the Personnel Manager (ref. R.G.). ro2s9

ENIOR Television Development Engineer re-

quired by well-known radio and television
manufacturer in London area; applicants must
have a wide experience in development for mass
roduction of modern commereial radio and
elevision receilvers; a good calary will be paid
to a person possessing drive and organizing
abflity and capable of car?dné through projects
from “development to production stages, under
the supervision of the chief engineer; kindly
state full particulars of technical education and
experience to—Box 2675 [2331

NGINEERS with radio and radar installa-

tion and maintenance experience are Tre-
qulred for interesting work which will involve
working in various parts of Great Britain;
applications will be welcomed particularly from
ex-service men who have had extensive experi-
ence in this fleld; these positions offer good
prospects in a large flourishing company which
operates a generous pension scheme.—Appli-
cations, which will be treated n confldence,
should be addressed to Box WW 873, L.P.E,,
10, St. Martin’s Lane, W.0.2, (2370

ELEVISION trouble shooters are offered an

opportunity to train_as maintenance and
| development engineers of electronic test gear
with a large manufacturer in East London; the
posts, which are permamnent and pensionable,
will provide experience on all types of test gear
connected with radio, television and radar
e?ulpment and there are exceptional prospects
g promotion; the company works a 5-day, 40-

our week, and has excellent canteen and
sLtmrts facilities.—Write, giving full particulars
of previous experience, to Box 2842, 2373
JUNIOR engineer required for long-term de-

velopments in the communication equip-
ment and general electronics development field;
applicants should be between the ages of il
and 26 and should possess a degree or have had
at least three years’ laboratory work in the
domestic radio or communication fields; these
vacancies possess excellent opponumtfes for
keen and ambitious young men; a generous
salary will be paid to the selected applicants.—
Please reply, giving detalils of qualifications and
experience, to Box 3135. (2449
A LARGE and well-established electronic en-

gineering company in the -eastern suburbs
of London invite applications from graduate
electronic development engineers, age 28-33,
for microwave and electronic development,
salary range £700-£1,000 per annum according
to experience; the vacancies present attractive
opportunities to men with good experience and
qualifications; company superannuation and in-
surance schemes in operation; excellent condi-
tions; please reply, In strictest confldence, stat-
ing qualifications and experience to—Box 3136.

MINISTRY OF TRANSPORT AND
| AVIATION.—Radio technicians (men
only) required at aerodromes and radio stations
in “various parts of U.K.; speclal training
courses for keen technicians with basic quals.;
interesting work in progress providing elec-
tronic aids to navigation; prospect of perma-
nent pensionable posts; rates of pay éLnndo?
from £335 p.a. at age 19, to £445 at 25,
rising, subject to qualifying test to £540;
rates slightly lower for provinces; candidates
age 19 or over with practical experience in
maintenance of radio or radar equipment
should apply to any Employment Exchange,
guoting Order No. Westminster 6627. (2417

™

FERGUSON RADIO
CORPORATION LTD.

offers exceptional opportunities
to DRAUGHTSMEN wishing to
make their career in the world
of electronics, television and
radio. Candidates preferably ex-
perienced in the Radio and Tele-
vision industries, must have know-
ledge of mass production methods
and workshop practice. Familiarity
with Ministry requirements an
advantage. Good Salaries; Pen-
sion scheme. Well equipped
Drawing Offices and good work-
ing conditions.

Apply: Employment Manager,

Ferguson Radio. Corporation

Ltd., Great Cambridge Road,
Enfield, Middx.

MALVYN ENGINEERING WORKS

Precision Engineers———————

Manufacturers of: Chassis, Small

Pressings, Machined Components,

Wiring and Mechanical Assemblies
to specificatlon.

Single and Production Quantities. Enguiries Inviled.

100 PARK ROAD, WARE, HERTS.

Telephone: Ware 465——

| 9 Hanworth T

rading Estate, Feltham, Mdx. Tel. Feltham 265%

TR1154/55 RECTIFIERS

Input :—200/250v., 50~S.P. Output :—6.3v.,
13A.—220v., 110m.a.—1200v., 200ma.
NEW CONDITION—TESTED—GUARANTEED
£17-10-0 per set. Carriage extra.

A.J. WHITTEMORE (Aeradio) LTD.
Croyden Airport, Tel: Croydon 5701, 4383, 7744
Surrey. Grams : Aeradio, Croydon,

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.9. Tel. LAD 4168
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DIRECT FROM THE
"‘MANUFACTURER

Dulci Radio/Radiogram Chassis
A/C 100-120 & 200-250 VOLTS.
All chassis |l4in. x 7in. x 84in. hlgh. 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.

0’ 3
L - i B
FULLY GUARANTEED 97—‘. y

Model B3, Long, Med., £12  [2.

Short (5 Valves)
£15.15

B3 Plus Push Pull Stage
£18. 18

{6 Valves) o 0
B3 Double Feature P/Pull 0
o & RIF Stage (7 Valves) o
odel Bé SixWavebands
Med, L, 4 Short(BdI-Spread) £ I 5 . Is C 0
Bé Plus Push Pull Stage
o ey o £18.18.0
6 Double Feature P/Pul
& RF Stage (7 Valves) £23 s 2 © 0
ALL PRICES TAX PAID
Escutcheon for 9in. x Sin. dial, 4/9 extra. Matching
speakers P.M. type 3 ohms 8in or 10in available.
Money back guarantee. Free particulars from
the Manufacturers.
THE DULCI C0. LTD.
97 VILLIERS ROAD, LONDON, N.W2
Telephone : Willesden 7778

Enthusiastic amateur and experi-

enced research workers send
testimonials of Savage accuracy
and reliabllity. Here is one of
many.

‘A transformer and 2 chokes of your make pur-
chased about 1932 are still doing yeoman service.
T. F. MacD., London”*’
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& &
(SAVAGE 411>
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TR
SAVAGE TRANSFORMERS LTD.
*Nursteed Road, Devizes, Wilts.

Telephone : Devizes 536.

DEVIZES)

|

SITUATIONS VACANT

OSEPH LUCAS (GAS TURBINE EQUIP-
MENT), Ltd., invite applications for elec-
tronic engineers; some knowledge of servo
mechanisms would be an advantage, should
have university degree; these appointments are
pensionable and offer good prospects to indl-
viduals with initiative and technical abilty;
salary will be in accordance with experience
and qualificatlons.—Details of experience and
qualifications should he sent to Personnel
Manager, Joseph Lucas (Gas Turbine Equip-
ment), td., Shaftmoor Lane, Hall Green,
Birmingham, 2367
APPLICATIONS are invited from young elec-
tronic engineers for a position Involving
the development of VHF equipment and asso-
cia ts;, prospective applicants should be
capable of working from circuit diagrams and
specifications with a minimum of supervision
and also be capable of original design of the
more simple equipment, such as monitors,
ete.; previous experience of this type of work
or in allied fields would be an advantage;
good prospects are open to the right man;
write stating age and salary required to—
Airtech, Ltd., Ailsesbury and Thame Au'[port
Haddenham, Bucks. 2345
RAUGHTSMEN required for railway signal-
i ectrical drawing office in Glas-
door work; preference given to
ng Ordinary National Certificate
n_mechanical or electrical engineering; salary
ranfe for starting grade up to maximum
of £563/15 p.a. at 36 years; good prospects for
promotion; free and reduced rate travel con-
cessions; staff pension scheme and five-day
week; canteen {facilities available—Apply by
letter giving details of age, experience, etc.,
to British Railways. Signal and Telecommuni-
cations Engineer’s Department, 302, Buchanan
St., Glasgow, 12366
SERVICE engineer required as engineer and
manager for a small company in Rugby
specializing in the overhaul of domestic tele-
vision and radio receivers; 44 hours, S5-day
week; staff position; the directors wish to
engage an engineer with the necessary tech-
nical qualifications and experience and ‘capable
of controlling a staff of assistant engineers
engaged on fault finding, repair and overhaul
of radio and television receivers; the applicant
must be a hard worker, keen to take full con-
trol and expand the business and aspire to
the position of director which would he avail-
able later; salary £750 per annum; replies will

be treated in strict confidence.—Box 3062,

(2435
A VACANCY occurs for a Development
Engineer in a design group concerned with

a4 wide range of smal] transformers and in-
ductors of types used in radio equipment and
electrical appliances, Preference will be given
to applicants having experience of s class
of work, but young engineers will be con-
sidered, and if successful will have the oppor-
tunity of galning practical knowledge of design
problems met in fulfilling commercial and mili-
tary specifications. An attractive salary is
offered together with good future prospects.
The company’s extensive Iubora't.org and pri
ductifon_facilitles are situated in th
area.—Please reply, quoting ref.:. WG/WW,
giving details of qualifications and experience
to Box 2713. (2349
SENIOR electronic engineer is required
who will be directly responsible to head of
electronics laboratory for one or more groups
of development engineers engaged on guided
missile projects; applicants should be over 30
and have considerable experience of at least
one aspect of radar, communication, pulse,
video or micro-wave work, together with a
degree or equivalent qualification; commencing
salary will be in the region of £800-£1,200
per annum according to experience and quali-
fications; a pension scheme incorporating life
insurance is in operation, and the company
Is within 15 miles of London.—Full details
. in striet confidence, to Box
42, A.K. Advg., 212a, Shaftesbury Ave.,
.C.2. [2404
INISTRY OF SUPPLY requires _senior
examiners at or near Birmingham, Bristol,
Glasgow, London, Manchester, Sheffield, to
supervise inspection at works enfaged in (a)
aircraft and aero engines, (b) radio and radar,
c¢) instruments and electrical equipment or
d) materials (metallic and non-metallic);
qualifications: British of British parents, recog-
nised engineering apprenticeship or equivalent
in radio/radar; appropriate experience, O.N.C,
or equivalent desirable; salary: within £592
(age -£733; not established but oppor-
tunities to compete for establishment may
arise.—Application forms from E.A.994, Lon-
don Appointments Officer, Ministry of Labuur
and National Service, 1-6, Tavistock Sq.,
London, W.C.1. [2418
CABLE AND WIRELESS, LTD., invite appli-
5 cations from telecommunications engineers
who are interested in a career in this com-
gany‘s overseas service ashore; agplicants must
ave had practical experience of maintenance
and operation of wireless telegraph apparatus
and possess C. 5 dio II Certificate or
equivalent; desirable age limit 29; basie com-
mencing salary £324 (age 22) to £456 (age 29)
er annum; free accommodation or allowance
n lieu; foreign service and expatriate allow-
ances (up to £240 and £550 per annum respec-
tively) additional, tax pald; permanent and
pensionable positions for suitable candidates.—
Apply in writing. giving experience and quali-

fications, Managing Director, Cable and
Wireless Ltd., Electra House, Victoria Em-
bankment, London, W.C.2. [0008

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.

D.C. MOTORS, 230 volts, 3 h.p., 3,000 r.p.m.,
in good condition £3/5/- each; ditto Fan Motors,
230 volts D.C., 20/- each; 110 volts D.C., 17/6
each.

METAL RECTIFIERS, suitabla for 6/12/24
volts at 10 amps charging with the correct trans-
former, complete with TX 97/6 each, or Rectifier
only 35/- each.

6 or 12 VOLT RECTIFIERS at 4 amps output,
complete with suitable transformer, 200/230
volts input, 45/- each, post 1/6.

12/24 VOLT RECTIFIERS at 4 amps, with
suitable Mains Transformer, 200/230 volts input,
55/- edch.

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/é each,
post 1/6; another 425/0/425 volts 160 mjamps,
6.3 volts 4 amps, C.T. twice 5 volts 3 amps, 47/6.
each, post 1/6,

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, I8, 24, 30
and 36 volts at 6 amps, 45/- each, post /6.

MAINS TRANSFORMERS, input 180/250
volts, output 435/0/435 volts, 250 m/amps, 6.3
volts 10 amps 6.3 volts 8 amps, 6.3 volts 8 amps,
5 volts 6 amps, 65/- each,

MAINS TRANSFORMERS, 200-250 volts
input, output 400/:3/400 volts, 280 m/amps, 6.3 v.
8a,2v.32,5v.32,4v.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 1/-.

MAINS TRANSFORMERS, input 200/250
volts, output 45/50 volts, 70 amps, suitable for
arc welding, £15 each; another 70 volts, 50 amps,
£15 each,

MAINS TRANSFORMERS (NEW), 200/250
volts input in steps of |0 volts, output 0, 6, 12,
‘ 24 volts 6 amps, 42/6 each, post 1/6. Another, as
above but 10-12 amps, 55/~ each, post {/6; another
as above but 25/30 amps, 75/- each, carriage 3/6;
another, input as above, output 0/18/30/36 volits
6 amps, 47/6 each, post 1/6.

Ex-US.A. ROTARY CONVERTORS, (2
volts D.C. input, outputs 500 volts 50 m/a.,
275 v. 100 mfa. Complete with smoothing,
22/6 each, carriage 2/6, as new.,
Ex-NAVALROTARY CONVERTORS, 110 v.

D.C. input, 230 volts A.C. 50 Cy, | ph 250 watts
output. Weight approx. 100lbs.,, £12/10/.,
c/forward.

Ex-W.D. US.A. HAND GENERATORS,
fess winding handle, output 425 volts at |10 m/a.,
at 6.3 v., 24 amps, complete with smoothing,

30/- each, carriage 2/6.

ELECTRIC LIGHT CHECK METERS, useful
for subletting, garages, etc,, all for 200/250 volts
A.C. mains, 5 amp load, 19/- each; 10 amps, 22/6;
20 amps, 27/-; 25 amps, 32/6; 40 amps, 38/6;
50 amps, 46/6; and 100 amps, 57/6 each, all
carriage paid.

METERS. Moving Coil, 0 to {4 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 0/110/
200/230/250 volts, £5/15/- each, carriage 4/6.

3 KILOWATTS DOUBLE-WOUND VOLT-
AGE CHANGER TRANSFORMERS, [10/130
volts or vice-versa, as new, weight approx. 00|bs,,
£12/10/= each, carriage forward, A

WELDER TRANSFORMER, 200/250 v, input,

output 0/60/80 volts, 800 amps. Complete, on
| trolley, €32/10/-, ¢/fwd.
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SITUATIONS VADANT SITUATIONS VAOA%T TUITION
ADIO Malintenance Engineer required for DEVELOPMENT Engineer wahted for work PmsoNAL tuition by Amnnngz moder-
stafl post in Edinburgh to take charge of on radio and TV. Good working knowledge a.t;e fees.—Write, ‘' ARB,” Gainford
small radlio u\‘ﬁorksho gn airﬁe!jd in aéidithoin g( 1elecéromc clrcx:'xitry andr chassis la)éouté g;se;la dns., Manchester, 10. [2378
to maintain standard air and ground radio | tial ome experience of mass producti
and radar equ{;pments (civil and ml?xtary) appli- | advantage. Permanent and progressive position T/ & Radio.—A.M.Brit.LR. E . C"'Y &

cant will be required to assist trials
of new systems; applicants must be ln possessmn
of M.C.A. radio ucem_e. minimum ‘¢ A,”" prefer-
ence “ A" an “B'"; good prospects; staff
pension scheme apply, quol. ng Ref RME/TID
and glving full details of training, qualifications
and experience, to—The Personnel Officer,
Ferranty Lid. Ferry Rd., Edinburgh, 5.  [2389
ELEC’I’RONIC Engineer to work within cur
trials division at Edinburgh; the nature
of the work Involves conducting trials and
evaluating the performance of fire control;
navigational and landing systems under
development; applicants should possess a
Physics degree ol considerable recent prac-
tical experience In this field; good opportumty
in expanding department; staff pension scheme
am:\l{y quoting Ref. EE/TID and giving uli
detalls of qualifications and experience to—'][‘he
Personnel Officer, Ferranti, Ltd., Ferry Rd
Edinburgh, 5. 23

390
TECHNICIANS required for laboratory and
inspection duties in connection with design

of quartz and synthetic crystals and associated
circuits; applicants should be between 24 and
35 yea.rs of age and preferably have had some
industrial or services experience in radio tech-
niques; salary £500 to £700 per annum de-
pendent upon qualifications and experience,
the position is tenable in South West Lanca-
shire and is on the established staff status with
contributory pension fund and usual staff con-
ditions,--Applicants are invited to write to Box
530, Dorland Advertising, Ltd., 18-20, Regent
t., don, S.W.1, giving fuil partlculars of
their gualifications, experience and age. [2338

ERRANTI, Ltd., Edinburgh, have a vacancy

in their A plicatlons Laborntory for an
Engineer-Physicist for interesting development
work with a control project opening up a new
field and involving digital computors, data
recording and servo-mechanisms; a degree or
equivalent in electrical engineering or physics
is essential, and experience in some, or all, of
these ﬁelcls is desirable; the a.ppnlnr.ment is
permanent and offers excellent prospects in
an expanding organization; a salary commen-
surate with the quallﬂcatlons required for this
position will be paid; good conditions; staff
ension scheme; apply, giving full details of
raining, quahﬂcatmns and _experience and
quoting Ref. EP/AL, to—The Personnel Officer,
Ferranti, Ltd., Ferry Rd., Edinburgh, 5'[2388

IR MINISTRY requires Experimental Class
Officers at establishment near Marlow,
Bucks, Dutles concern installation design of
static and mobile radar and radio systems used
by R.A.F. Work of engineering rather than
laboratory type, covering wide range of appli-
cation of electronic engmeerlng to meet opera-
tional needs of R.A.F, with which very close
contact is maintained. Membership of Officers’
Mess open to accepted candidates offering all
forms of recreation in congenial surroundings.
Qualificattons:—At least Higher School Cert.
(Science) or equivalent although hgher quali-
fications in Plhysics or Electrical Engineering
may be an advantage. Salaries within ranges:—
Experimental Officer (min. age 26) £G49-—£799
or Assistant Experimental Officer £264 (at age
to £576. Ap omtments unestablished,
Application forms g Technical
and Scientific Remster (K) 26, King St., Lon-
S.W.1, quoting D 8/54. Closing date

9 March 1954. 12394

We have a large stock of

HIGH STABILITY
RESISTORS

Trade enquiries invited : Marris & Cartin Ltd.
42 Brook Street, London, W.1. GRO. 5571

with good working conditions.—Please write in
the first instance to the Personnel Manager,
Mains Radio Gramophones, Ltd., 359, Man-
chester Rd., Bradford. [2

EST assistant with some telecommunication

knovledge required, experience of cable
test at audio and carrier frequencies desirable
but not essential, candidates studying for
H.N.G. or O.N.C. Electrical Engineering or
City and Guilds Telecommunications Course
would be preferred, pension scheme,
week and all welfare facilities, commencing
salary about £500 upwards in accordance with
qualmcatlons and experience,—Write details to

Staff fiicer, The Telegraph Construction &
Malntenance Co., Ltd.. Telcon Works, Green-
wich, S.E.10. [2a74

MI’NISIRY of Supply, R.A.E., Farnborough,
requires electrical engmeers or physlclsts
to work on basic problems of generatlon and
distribution of electric power aircraft and
of electro-technology arising !rom design and
development of equipment; interest in advanced
electromagnetic circuit techniques or in physical
properties of magnetic materials desirable;
aptitude for experimental work essential; mini-
mum qualification Higher School Cert, (sclence)

or equivalent, but further tralning to degree
or .N.C, standard in physics or elec, eng.
may be an advantage; salaries within ranges:

experimental officer (min. age 26) £649- £799
assistant experimental officer, £264 (age 18)-
£576; women somewhat iess; ap ointments un-
established.—Application forms from M.

Technical and Scientific Register (K). 26, ‘King

St., London, S.W.1, quoting A31/54A, [2470
SITUATINNS WANTED
ECHNICAL publicity, engineer,

A M Brit.I R.E,, seeks commissions.—ARB.
13, Galnford Gdns.. Manchester, 10, Failsworth
371 [2195

X-R.A.F. cpl. wireless fitter desires progres-
sive post from March; preferably London
or South; experienced airborne V.H.F.. little ex-
perfence  Marcont S.W.B, type transmitters,
S.S.B., freq. shift gear.—Box 2856, 12382

ECHNICAL TRAINING
ITY & GUILDS (Electrical, etc.) on * No
Pass-No Fee’’ terms; over 95% successes;
for full details of modern courses in all
bra es of Electrical Technology, send for our

144-page handbook—free and post free.—
B.ILE.T. (Dept. -388A). 29, Wright's Lane,
London, W.8. [0117

TUITION
OTHING succeeds like success! What we
have done a thousand times we can do again
for you—see the B.N.R.S, advt. page 42. [0172

IRELESS operating; attendance and postal
courses.~—Stamp for reply to Manager, The
Wireless School, Manor Gdns., London, [579'01

L-TIM. courses for P.M.G. Certs
C.G.L.1. Telecommunlcat.ions Radar Main-
tenance Cert. and B.Sc.(Eng.); prospectus free.
—Technical College. Hull. fo111

LEARN it as you do it.—We provide practical
equipment combined wlth instruction in
radio television, etc.—Write for full details to
.1, Institutes, Dept. WW47, 43, Grove Park
d.. London, W.4. {0179

EE the World as a Radio Officer, short train-
ing period, low fees; schola
available; boarding and day students;
stamp for prospectus.—Wireless College. Colwyn
Bay. [0018

.M.I.Mech.E,, A.M.Brit.I.LR.E., City and
‘Guiids, etc, on ‘“ no pass—no fee” terms;
over 959% successes; for details of exams an

courses all branches of engineering, building,
ete, write for 144-page handbook—free—
B.IE.T (lgept. 387B), 29, Wright's La\{ales.

five-day -

Guilds, R.T.E.B. Cert., etc

pass—no fee terms. Over 95% successes De-
tails of Exams., & Home Training Courses in all
pranches of radio 'I_i(v write for 144-page
handbook—free,—B,1.E (Dep(. 3874), 29
Wright’s Lane, London, W.8. [o1

IRELESS telegraphy: Merchant Navy oﬁers
youths 16 upwards after qualification
lucnmve positions as Radio Officers.—Apply
British School of Telegraphy 179 Clapham d. .
S.W.9 (Est. 1906). Recognise By Ministry of
Education. Moderate fees. 0 rn equipment.
Also postal courses in theory of w1re1ess Tele-
graphy for P.M.G. Certs. and Amateur Trans-
mitting Licence, 10124

THE Institute of Practical Radio Engineers
have available home study courses in every
radio and television engineering,
eciallsmg in the practical training of appren-
tces in the retail trade: enrolments limited. fees
moderate.—The Syllabus of Instructional Text
may be obtained (‘POSt free from the Secretary.
I.P.R.E.,, Fairfiel House. 20. Fairfleld Rd..
Crouch End. London, N.8 10088

PPORTUNITIES in radlo and television

servicing. —Full-time theoretical and prac-
tical " 1-year courses at .M.I, Institutes In
London; job assured on successful completion;
next course commences April 21st; early enrol-
ment is advised.—Free brochures gwtng details
of these and other courses from E.M.I. Insti-
tutes, Dept. WW36, 10, Pembridge Sq., London,
W.2. Tel. Bayswater 5131/2, (0180

REE! Brochure giving details of home studﬁ
training In radio, television, ard
branches of electronies; courses for the hobby
enthusiast or for those alming at the
A.M.Brit.I.R.E., City and Guilds Telecommuni-
cations, R.T.E.B., and other professional exam.
manons; train withh the college operated by
Britain's largest electronic  organization:
moderate fees—Write to E.M.I. Institutes,
Postal Division, Dept. WW2s, 43, Uiuve yark
Rd.. London, W.4. {0001

WORK WANTED
}OLYSTERENE machined, electro-mechanical
ard miniaturised work undertaken, precise
toroidal and resistor winding; pulsed power
supplies at 20kV, to order.—Bel Sound Pro-
ducts Co., Genl. Electronic Mfgrs., A.I.D. ap-
proved contractors, Marlborough Yarcl London,
Archway, 9. [0183

BOOKS, INSTRUCTIONS, ETC,
OOKLETS * How to Use Ex-Govt. Lenses
and Prisms,” Nos, 1 and 2, price 2/6 each,
ex-Govt. optical lists free for s.a.e.—~H. Engl ish,
Rayleigh Rd., Hutton, Brentwood, Essex, [0181

.P.R.E, technical publications, 5,500 Align-

ment Peaks for Supelheterodynes 5/9, post
free; data for constructing TV aerial strength
meter, 7/9, sample copﬁ *“ The Practical Radio
Engineer, quarterly lication of the Institute
2/-; membership and examination data, 1/
Sec., LP.R.E., 20, Fairfield Rd.., London.

BOOKS WANTED

ANTED.—Back coples of ‘¢ Wireless En-
gineer * as follows: 19 2 July and
August 1929 December; 1930, Jhly. 1935 Jan.,
March, April, June; 1938, July, Aug, Nov.: 1938,
F April. 939, June; 1949, March
state price and condition, or will exchange for

any_of our many spare coples.—College of
Technology, Belfast. v g[245(3)4

HI-FIDELITY CABINETS

Individual and trade enquiries to

A. A. CRANSTON
(Cabinet Maker)
20, LORRIMORE BLDGS., OLNEY ROAD,
WALWORTH, S.E.I7. Telephone: RODney 2349

PRE-SET CONTROL LOCK

PDesigned to lock the spindles of pre-
set potentiometers or trimmers with-
out rotational or lateral displ: t
of shaft.

Wil accept wide
range of panel
thicknesses,

TYPE © (righ

TYPE P (left)

Very attractive
appearance for
panel mountlng

® Send for leaflet 12
SUTTON COLDFIELD ELECTRICAL ENGINEERS

6 High Street WALSALL, phone: 2537

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.

INDUCTA WORKS - Park Rd - Bloxwich + Walsall
Telephone: BLOX. 66464

Queput,

MORSE CODE Training

COURSES for BEGINNERS
and OPERATORS, also a
SPECIAL COURSE for passing
the G.P.0. Morse Test for
securing an  AMATEUR’S
TRANSMITTING LICENGE.
Send for the Candler
BOOK OF FACTS
It glves details of all Courses
Fees are reasonable,
Terms:CashorMonthly
Payments,

THE CANDLER ~SYSTEM CO.
(55W)52b ABINGDON RD., KENSINGTON
LONDO

Candler System Co., Denver, Colorado, U.S.A,




for High Stability Resistors
by Welwyn, EM.I., Dubilier |

5% 29, 1%
4 watt. id 104d 1,3
5 watt. 9d 1/- 1/6
I watt. 104d 1/3 1/9
2 watt. 1/- 1/6 2/-

Send for List of over 300.
H. L. SMITH & CO. LTD.

287/289 EDGWARE ROAD, LONDON, W.2
Telephone: Paddington 5891

Hours 9 till 6 (Thursday, | o’clock)
Near Edgware Road Stations, Metropolitan & Bakerloo

FLEXIBLE

™,

synonymous with flexibility I TER
INSULATING

SLEEVING

MATERIAL

DESCRIPTION

OUTSTANDING POINTS

*Terylene

"Terylene™ is 2 synthetic fabric which
stands up to high (anpcmu'rs for
prolonged periods.

*Terylens

Vamished “Terylene” is available in
straight or bias cut solls 36 wide, or
as 8 tape of any width.

Suitable for continuous operation at
150 C

“Terylene

Raw “Terylene™ can also be supplied
in full width or 15 a ape.

Heat set or loom sate ™ Terylene "
wpes have heat scaled edges

———MVIORLEY TRANSFORMERS ———
QUALITY P.P.O./P. TRANS. 20w, super Silcorlams
Bection low leakage windings, prim. ind. 75H.
leakage ind. 075H. Sec. 3 and 15 ohms Prim, to
indiv. requirements. Shrouded and term., wt. § 1ba.
3 gns. Ditto 15 w., 24 gns. L.F, CHOKES, 10H, 63
mA. 4/8 15H. 100 mA., 10/6. 20H. 150 maA., 19/6.
ORT Htr. Isolation Trans., 25% sec. boost voit, 2 v.,
10/8 ; 6.3 v., 10/6. MAINS TRANS, 0-200/250 v,
tapped prim. 350-0-350 v. 80 mA. 5 v. 2 a_, 6.3 v.
4 a., etc, from 21)-. 6.3 v. 1} a. Htr. Trans., 716
Quotations for specials and rewinds, Part P. & P. 1/

2, PAWSONS RD., W. CROYDON, THO 1665

YOUR METER DAMAGED?

Leading
Electrical

Repairers
to the
Industry

Contractors to The hiinistry of Supply
Repairs by skilled craftsmen of all makes and types of
Vi e A s, Micr s, Multirange Test
meters. Efectrical Thermometers, Recording lustruments,
oto. Quick deliveries—for speedy sstimate send defective
instruments by registered post to:—

L. GLASER & CO.

Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C.|
(Tel.: MONarch 6822)

® The trade mark ® Terylene ™ is the property of 1.CL. Lid., and is the name
given to a particular Polyester fibre.

For flexible insulating materials of consistent dependability —say Symons.

%@WM&@%

PARK WORKS

KINGSTON HILL SURREY

FELEPHONE KINGSTOMN 809t #78. gX.
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The opportunity of a life-
time is WAITING for a man
with a Good Sound Product
and real knowledge of elec-
tronic engineering principles
and practice.

Line.

CLASSIFIED ADVERTISEMENTS

Use this Form for your Sales and Wants
To ** Wireless World ** Ciassified Advertisements Dept., Dorset Houre, Stamford Street, London, S.E.I.
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW
@ RATE: 7/- for TWO LINES, 3/6 every Additional
Average six words per line.
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The recent introduction of transistors has
created fresh impetus to-the design of ancillary
components of comparably small. dimensions.
For this purpose we have produced a range of
Sub-Miniature Electrolytic Condensers, which
we believe to be the smallest of their type ever
made. These ' diminutive condéensers are
equally suitable for use in miniature walkie-
talkie equipment, hearing aids, and similar
assemblies where every component is scaled
down to the absolute minimum physical size.

One feature of their construction is a plug-
pin (}” long), which forms one of the termina-
tions, thus enabling them to be inserted quickly
and easily. On the other hand, these con-
densers can be supplied with tinned copper
wire termirations,” 1}” long, both ends, if
required.

The temperature range is —30°C. to
+60°C., and the tolerance of capacity
—25% 10 4+50%.

Capacity |Peak Working] _ Dimensions ininches | Tcc,
in uF Volts Length | Diameter | Type Number
6 3 .64 .18 CE68AA
8 3 71 7, CE69A
2 12 .64 .18 CE688
4 12 71 2 CE698
*8 15 .75 .26 CE67B
1 25 .64 .18 CE68C
2 25 71 2 CE69C
.5 50 64 .18 CE68D
i 50 71 2 CE69D

* This condenser can only be supplied with wire terminations both ends.

T.C.C. Patent Nos. 578 487, 578 509, 587 072,

CONDENSERS
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For everything to do with soldering

" FROM A HEARING AID
WITH

TO A DIGITAL COMPUTER

WITH

- 100 JOINTS

Reliability ot soldering processes 8 achieved by use of Ersin Multicore Solder which for
nearly 15 years has been preferred by leading manufacturers in Europe and the U.S.A. 1t
is supplied as standard containing three cores of non-corrosive Ersin Flux. Ersin Flux is
a high-grade resin which has been chemically processed to increase its fluxing action,

ALLOYS —made in all the usual Tin/Lead alloys
as follows;—60/40, 50/50, 45/55, 40/60, 30/70,
20/80.

SPECIAL HIGH ANO LOW MELTING POINT
SOLDERS. Ersin Multicore is available in the
following special alloys, all containing 3 cores
of Ersin Flux :—

Type T.L.C. Melting Point 145°C.

Type L.M.P. Melting Point ]79°C. Avoids
¢ pick-up ’ of silver when soldering ceramics.
P.T. Melting Point 232°C. When lead-free
solder is required.

COMSOL. Melting Point 296°C. Extra high
melting point soft solder.

GAUGES, Ersin Multicore Solder is made as
standard for factory use in gauges between
10-34 s.w.g. as follows:—10, 12, 13, 14, 16,
18, 19, 20, 22, 24, 26,728, 30, 32 and 34 s.w.g.

FLUXES. Ersin Multicore Solder is supplied in
2 flux percentages and in the following flux
types :—

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS.

while still retaining its non-corrosive properties.

Available in 2 flux percentages.

Cat. AIL
Ref. No. [Tin/Lead

oy S.W.G. Approx. Length

It makes precision soldering quicker and more B per carton el
economical — not only preventing oxidation [C16014 | 60/40 4 21 feet
during soldering, but actually cleaning the surface 4C 16018 | 60/40 T8 S5 feer
to be soldered. Approved by A.LD., A.R.B. and |=714913 [ 40/60 13 19 feer |
G.P.O. Fully meets U.S. Federal specifications. [=g51¢" )60 e 38 feer

N. Flux contains Pentacol. Unless otherwise
ordered, all Ersin Multicore Solder is supplied
with this type of flux.

3E Flux. The original Ersin Flux formulation.
Has been supplied for more than 14 years.

R2 & R3 Fluxes, Halide and Chloride free
fluxes for modern production soldering process
calling for this type.

L Flux. Suitable for high speed machines and
particularly Lamp production.

2L Flux. As Type L but with only 2.2%
flux content,

Type 362 Flux. Extremely fast A.l.D.
approved flux. Latest Multicore development.

RINGS. Butt-jointed solder rings in Ersin
Multicore Solder Wire or precision made Solid
Solder Wire can be supplied in bulk quantities.
Gauges—dependent upon the diameters speci-

! fied—cover the range from 10 to 22 s.w.g.

T eSpecially recommended for television work.

Multicore products for specific uses

SIZE 1 CARTON
5/- (SUBJECT)

TAPE SOLDER. With or without flux cores.
Packed on 3}-1b. reels in widths from 4”-§” and
thicknesses from. .005".

SEPARATE FLUXES. For dipping purposes or
other processes where it is not convenient to
usz Ersin Multicore Solder, Ersin non-corrosive
Flux is available in liquid form. Approyed
A.LD. and D.T.D. 599 specifications. Ersin
Jelly Flux with a high viscosity consistency is
also available.

ARAX MULTICORE SOLDER. For non-electrical
work and particularly for jointing metals.
Arax Multicore Solder is supplied with 2 cores
of acid-free flux with washable flux residue.
SOLID SOLDER WIRE. For the comparatively
few soldering processes where solid wire is
required instead of Multicore solders, supplies
are available to special order of Multicore
Precision Made Solid Wire in all alloys.

FLUID SOLDERS. Araxolder in paint or cream
consistency with washable flux residue. A
similar product with Ersin non-corrosive flux
is also supplied.

(BOXMOOR 3636)



