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TELEVISION

In the impressive link-up of national
television services, large numbers of
BICC Multi-Unit Cables and Polypole
Couplers were used throughout Europe.
They were employed with both V.H.F.
link equipment and T/V cameras. These
cables and couplers are designed to pro-
vide a robust trailing cable system to
withstand the hazards of outside tele-
vision service. For further information
please ask for Publication T.D.T.15.

mmulti-unit cablegs

and polypole couplers

BRITISH INSULATED CALLENDER’S CABLES LIMITED
21 BLOOMSBURY STREET. LONDON, W.C.I
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VALVES, TUBES £ CIRCUITS

30. GERMANIUM DIODES FOR TELEVISION RECEIVERS

Advantages and Disadvantages

The point-contact germanium diode can often be used
with advantage in place of its thermionic counterpart. Its
compactness and long life make it suitable for inclusion in
a coil unit. It is robust and non-microphonic. The inter-
electrode capacitance is low. There is no heater, therefore
supplies are simplified and a possible source of hum is
eliminated. And the forward resistance is low, giving
improved detection efficiency.

The main limitations of the germanium diode, namely its
reverse current at negative voltages and its relatively large
temperature dependence, can be easily allowed for in
circuit design and chassis layout. Earlier diode troubles,
such as sensitivity to atmospheric moisture, have been
eliminated by present-day manufacturing techniques.
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The Diode Characteristic

The general form of the germanium diode current/voltage
characteristic is shown in Fig. 1. There are certain signifi-
cant differences from the charagteristic of a thermionic
diode. The comparatively steep rise of the positive portion
obeys an exponential rather than a three-halves power law,
with forward currents which are normally of the order of
Sor 10mA at 1 or 2V, At high positive voltages, beyond the
normal working range, the characteristic becomes nearly
linear (that is resistive), without the saturation effect which
is seen in a thermionic diode.

The negative characteristic shows not only a negative
current for negative voltages, but also a rapid growth of
this current if the voltage is made sufficiently great. In
this region (which is well beyond the working range)
turnover takes place, and the characteristic reverses. This
condition produces overheating and a destructive runaway.
The normal reverse currents are quite small (a few micro-
amps) and, if the published temperature and peak reverse

voltage ratings are observed, reverse currents have no:

The characteristic, as it changes from the positive to
the negative region, passes through the origin, therefore at
zero voltage there is no current flow. In the immediate
vicinity of this point (say within - 10mV) the ratio of
forward to reverse resistance becomes small, and detection
efficiency is much reduced.

High and Low Current Types

The steeply rising forward characteristic of a high-
current type of germanium diode implies a comparatively
large reverse current and a comparatively low turnover
voltage. Conversely, the less steep forward characteristic of
alow-current type gives an extended reverse characteristic.
These contrasted pairs of features are the basis of the
possible range of diode types. They are the key to the
choice of type for a particular application, and they are
important influences on circuit design.

Temperature Effects

Germanium diodes are affected by temperature, and all
ratings apply at specified temperatures. It is necessary for
the circuit designer to take into account not only the air
temperature which is likely to occur in the receiver but also
any heat which may be transmitted through the chassis.
The appropriate forward current and reverse voltage
ratings must be observed if the diode itself is not to gener-
ate destructive heat. It is not to be assumed, however,
that a germanium diode is excessively sensitive in this
respect. The dangers have been mentioned only in order
to draw attention to the temperature rating—a rating
which is not normally of much consequence where thermi-
onic valves are used.
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Fig. 2 shows the standard symbol for a germanium diode
in parallel with the familiar diode valve symbol. The figure
is intended to assist in the reading of circuit diagrams. The
differences between the two kinds of diodes should, of
course, be borne in mind.

Further advertisements in this seriés will discuss the
employment of the diode characteristic in a number of
typical applications in television and f.m, receivers.

Reprints of this advertisement, supplemented by data for

harmful effect. Mullard diode types, are available without charge.
| —
N Mullard Ltd., Technical Service Department, Century MHouse, Shaftesbury Avenue, London, W.C.2
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Felovision and V.HF. Sound

THOUGH prophets are usually not lacking in
courage, not many of them have been bold enough
to speculate on the future of sound broadcasting
vis-a-vis television. But, without entering into com-
petition with those few who have chanced an opinion,
we may suggest that the B.B.C.’s newly launched
scheme for v.h.f. broadcasting may well point the
way towards a closely integrated sound/vision
system of the future.

The new B.B.C. scheme, conceived several years
ago, represents an idea in large-scale broadcasting
that is without parallel in the world. Essentially it
is based on combining Band I television stations with
Band II three-channel v.h.f. sound transmitters.
Propagation characteristics of these two sets of
signals are not wildly different, and the scheme
represents good engineering, being economical in
both equipment and manpower.

Just as the addition of sound broadcasting trans-
mitters to the television stations is a relatively in-
expensive matter, the provision of v.h.f. sound
facilities in television receivers is even more
economical. A number of these combined sets have
already made an appearance, and more are to be
expected. Such combined broadcast receivers may,
in the future, well satisfy the needs of the majority,
and their widespread use may well lead to a closer
integration between sound and vision broadcasting.

Apart from these possibilities, there is the question
of quality of the new service. Interference is now
almost intolerable on the medium frequencies; it goes
without saying that listeners within the v.h.f. service
areas will get a much quieter background. But what
of improved frequency range and dynamic range?
Here there are obvious limitations, including the
landlines, but the B.B.C. has given assurances that
the new transmissions will permit a substantial
improvement in receiver performance.

Electrostatie Loudspeakeors
DEVELOPMENTS in electrostatic speakers, now

being described in articles appearing in our pages,
may conceivably have an important effect on the
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combined vision/sound receiver discussed in the
preceding paragraphs. High-quality sound is not
usually considered necessary in a television set, but
improvement in this direction may be demanded
when the set includes provision for v.h.f. sound
reception. An obvious advantage of using the electro-
static speaker for such a set is that the necessary
high polarizing voltage is already there without
extra cost. It is too early to make guesses about the
shape an ideal speaker would take; perhaps some
change in the now-almost-traditional proportions of
the television receiver cabinet would be needed.

Whether these speculations be justified or not, the
resurgence of the electrostatic speaker is certainly
a matter of the greatest interest. Every conceivable
method of artificially reproducing sound has been
explored, but for over a quarter of a century the
moving-coil principle has met no serious challenger;
now, good as it can be, further development seems
unlikely. The moving-coil speaker has always had
to carry two onerous limitations: the mass of its
moeving parts and the necessity for providing a
diaphragm that is at one and the same tme rigid
and flexible. True, the mass has been utilized in
designing for level output at low and medium fre-
quencies, but the price of linearity in this range is
a steady deterioration in output at high frequencies.
This disability can be lessened only by allowing the
diaphragm to “break up.”

The electrostatic speaker, on the other hand,
would appear to be the answer to the designer’s
dream. As was pointed out last month, its perform-
ance is always predictable, no matter what the size
and shape of the diaphragm.

Since it has been shown that the electrostatic
principle is not inherently non-linear, the field is
open to almost limitless development. We have
already heard working a prototype speaker which
covers a frequency range from 40c/s to the upper
limits of audibility. There can be no denying that
the quality of reproduction has a freshness not
usually associated with the heavier diaphragms of
moving-coil speakers. No doubt practical problems
remain to be solved, but it seems likely that the elec-
trostatic speaker, after a long period of hibernation,
is coming back to vigorous life.
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V.HF.
Broadcasting
Starts

ON May 2nd, the v.h.f. station at Wrotham ceased
to operate experimentally and started to work a
regular service as the first station of the B.B.C.’s new
f.m. broadcasting system. By the end of 1956, it is
expected that eleven stations will be in operation and
will cover 839% of the country with the Light, Home
and Third programmes in a way which will be but
little affected by interference. After Wrotham, a
further ten stations are scheduled: —at Pontop Pike,
Divis, Meldrum, Norwich, South Devon, Sutton Cold-
field, Wenvoe, Holme Moss, Blaen Plwy, and
Penmon.

At cach station the three programmes will be
radiated on frequencies 2.2 Mc/s apart in Band IIL
For Wrotham, the frequencies are 89.1 Mc/s (Light),
91.3 Mc/s (Third) and 93.5 Mc/s (Home). They will
all be radiated from a common aerial array of the slot
type. This has already been provided on many tele-
vision stations (e.g., Sutton Coldfield and Holme
Moss) and is evidence of the long-term planning of
which this Band II service is the result.

The general plan is to have six 10-kW transmitters
at each station. In effect, they will operate in parallel
pairs to provide three transmitters of 20kW each
and, with the acrial gain, an effective radiated power
of 120kW each. The interconnection of the trans-
mitters is not straightforward paralleling, however.

If we call one pair A, and A,, another B, and B.
and the third C, and C,, then the outputs of A, and
B, are combined and then mixed with the output
of C, and fed to one-half of the aerial array. The
outputs of A, and B. are similarly combined and
mixed with the output of C, and fed to the other half
of the aerial array.

The object of this somewhat curious arrangement
is to minimize the effects of any fault. If any one
transmitter develops a fault, the other one of the
pair continues in operation and the result is merely
a 3-db drop in signal strength. If a fault occurs in
one-half of the aerial, the same thing happens.
Indeed, there can be simultaneous faults in one-half
of the aerial and in three of the transmitters on the
same side of the chain with only a 6-db reduction in
the signal. Arrangements are made to reverse the
connections of the transmitters to the aerials so that,
in the event of such a double fault, the good half of
the aerial can be connected to the good transmitters.

It might be thought that the parallel operation of
transmitters around 100 Mc/s would be a difficult
matter. Actually, however, they have a common
drive. Each basic transmitter has its own drive unit
but only one is used at a time to drive both trans-
mitters of a pair, the other acting as a spare.

The system of modulation used is F.M.Q.}, devel-
oped by Marconi’s, who built the Wrotham station
and from whom 46 other transmitters for the scheme

' F.M.Q.,” by W. S, Mortley, AMIEE., Wireless World,
October 1951, p. 399.
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have been ordered. The mean frequency is deter-
mined by a high-stability crystal oscillator and modu-
lation is effected by a reactance-valve circuit which
“pulls ” the crystal freguency.

The general arrangement has been dictated by the
requirement of extreme reliability, so that operating
personnel are virtually unnecessary.  Automatic
monitoring devices are installed to call attention to
any defect and, except for the repair of a fault, the
stations should need no attention beyend routine
maintenance.

The station at Wrotham differs quite a bit from
this general description, for the apparatus is, in the
main, that used for the experimental transmissions
over the last few years. There are two 25-kW trans-
mitters with two 43-kW stand-by types and two 10-kW
transmitters. The outputs of the two 25-kW ones
are combined and then the signal is split into two.
With each half is mixed the outpur of one of the 10-kW
transmitters and each is fed, as before, to one-half
of the aerial array. The final result is much the
same, but the way in which it is achieved is different.
It would clearly have been uneconomical te scrap two
25-kW transmitters, which is what would have been
necessary if Wrotham were to keep to the general
plan for the other stations.

FATHER OF THE TRANSISTOR. This year’s LE.E. Kelvin
Lecture was delivered by Dr. W. Shocklzy, leader of a team
at Bell Telephone Laborataries which extended the foun-
dations of semi-conductor physics and ultimately evcived the
transistor. Dr. Shockley gave an account of the basis of tran-
sistor physics and described some of the many applicotions of
this device, such as in hearing aids and portabie radio

receivers. He also dealt with the trospects of using semi-
conductor junctions for converting light into electricei energy
and disclosed that trials are to be carrizd out on rural tele-
phone lines powered by sunfight.

WIRELESS WORLD, JUNE 1955
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Tropospheric Scatter Propagation

200-mile Transmission on Frequencies

in the U.H.F. Band

lN Wireless World for Tuly, 1952, a type of relatively
long-distance transmission for frequencies in the lower
part of the v.h.f. range was described, in which propa-
gation is by a forward scattering process from irregu-
larities in the lower part of the ionosphere, so that a
portion of the radiated energy is returned to the
ground and is receivable at distances up to about 1,250
miles.

According to the theory of Booker and Gordon®
a similar, but distinct, type of scattering should
take place in the troposphere, even though the
air there is not ionized. In this region the air is in
a state of irregular motion, this turbulence being duc
to local irregularities in the speed and direction of the
air flow, thermal instabilities, etc. Such a turbulent
medium may be visualized as one containing a large
number of spherical blobs, and the dielectric constant
of the individual blobs may differ widely from the mean
dielectric constant of the medium as a whole. There-
fore their refractive indices differ from that of the
medium, in a degree depending on the scale of the
turbulence, and they thus constitute a system of scat-
tering centres for radio energy, the amount of energy
scattered depending on the relation between the size
of the blobs and the wavelength. The energy is scat-
tered mainly in a forward direction, so as to be receiv-
able at points far beyond the radio horizon of the
transmitring aerial. Of course the amount of energy
scattered by unit volume of the atmosphere is
extremely small, but by the use of highly directive
beam acrials for both transmitting and receiving, both
being directed on to a given area in the troposphere,
a large number of scattering centres can be brought
into use, and a usable amount of energy made avail-
able at the receiver. There is increased forward
beaming of the scattering with increased frequency,
so that on frequencies in the u.hf. band the scat-
tered energy per unit volume of atmosphere is much
greater than on lower frequencies.

Practical Applications

Some experiments designed to put the above facts
to a practical use have recently been carried out in
America. They have been conducted jointly by Bell
Telephone Laboratorics and Massachusetts Institute
of Technology on the lower frequencies in the wh.f.
band, and also by Syracuse University on a frequency
of 915Mc/s, the latter experiment being still in
progress.

The result of the first of these experiments has been
to develop a system of “over the horizon” trans-
mission, capable of being used for television picture
transmission, as well as for multi-channel telephone ser-
vice. The propagation medium will thus support the
wide-band transmission necessary for the above ser-
vices, and signals would appear to be usable over a
range of about 200 miles. It is visualized, therefore, that
the present requirement for u.h.f. radio links to be with-
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The 60-ft. experimental aerial reflector used to receive u.h.f.
television pictures at a distance of 200 miles by means of

tropospheric scatter propagation.
Courtusy Bell Telephone Laboratories

in “line of sight,” i.e., about 30 miles apart, will no
longer apply, and that the new system may, in time,
supersede the present microwave radio relay network
across the United States, in which the stations are
spaced by about that distance. If that is so, and the
system is economical in use, one can sec immediate
useful applications for it in Europe; for example, in
the international exchange of television programmes.
The experiment was based on the fact that signals
were consistently obtained beyond the radio horizon
with the present radio link system: signals which were
most probably propagated according to the Booker
and Gordon theory. The next step was to use higher
power and crect larger aerials than are used in the
conventional system. Ten-kilowatt transmitters were
employed using- aerial reflectors of 60 feet in diameter,
that is 20,000 times the power and 30 times the aerial
reflector area as compared with that used in the
ordinary links. One of these zerial systems is shown
in the accompanying illustration. By this means it
was found possible to “beam” enough power on to
the appropriate area of the lower atmosphere that
sufficient energy was scattered in a forward direction
so as to reach the receiving aerial far over the horizon,
and there provide a workable signal. Towards the
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end of 1953 it was found possible to transmit 12
speech-frequency channels over the system, and in
1954 television was first successfullv transmitted
between Holmdel, N.J., and New Bedford, Mass., a
distance of 188 miles.

The system may be likened to that of a powerful
searchlight, which casts a beam in a straight line. Such
a searchlight aimed at the sky can be seen from the
ground miles away, even when the searchlight is
behind a hill. This is possible only because some of
the light is scattered by.the atmosphere and reaches
the observer on-the ground.

It is emphasized that, in the United States, the
new system will,-at first, probably act as a supplement
to, rather than as-a replacement of, the present radio
relay link system. N

The system should not be confused with the iono-
spheric scatter system mentioned at the beginning of
this article. The maximum distances possible are
much less in the present gase, but, on the other hand,
the ionospheric system wilt'not support the wide-band
transmission necessary for television.

The expcriment .being. conducted by Syracuse
University appears to-be on much the same lines as
that just mentioned, the transmitter being at Lexing-
ton, Mass., and the receiver at Syracuse, N.Y., a dist-
ance of 254 miles, the intervening mountains ranging up
to 3,000ft. The transmitter power is 12 kW and the
aerial reflectors 28ft in diameter, these being identical
at transmitter and receiver. A.M., f.m. and pulse
signals are being used. The transmitting and receiv-
ing aerials are manually adjustable in azimuth and
elevation in order to determine the most suitable
angles for optimum results. These tests are designed
to determine which type of modulation is best suited
to this type of radio link, and to determine the vari-
ations in reception with time of day, weather and
seasons of the year.

REFERENCES

' “New Kind of V.H.F. Propagation,” Wireless World,
p. 273, July, 1952.

* Booker, H. G., and Gordon, W. E., “A Theory of
Radio Scattering in the Troposphere,” P.I.R.E., Vol. 38,
No. 4, p. 401, April, 1950.

“Adjacent-Channel” Colour
Television

INVESTIGATIONS by the radio industry into the
merits of various colour television systems for this country
were discussed at a recent lecture by L. C. Jesty to the
Television Society. One system under consideration,
which has often been mentioned in Wireless World, is
the modified version of the American N.T.S.C. system
in which the colour signal is transmitted outside of the
normal monochrome band, but overlapping the mono-
chrome band of the station in the adjacent channcl. For
example, the colour signal of Kirk O’Shotts {Channel 3)
would be transmitted within the monochrome band of
Sutton Coldfield (Channel 4), and although this would
undoubtedly cause some interference it would probably
not be so bad for the Midland viewers as having their
own colour signal continuously present and interfering in
Channel 4.

Of course, the amount of interference in this system
would depend on the geographical proximity of the
stations in the adjacent channels, and it appears that the
radio industry’s investigation so far has been largely con-
cerned with this matter. Mr. Jesty showed a map which
indicated the areas most likely to suffer from the colour-
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signal interference, the worst-affected ones appearing to
be largely in the North and the West. This, however,
was only based on calculation and it would be necessary
to carry out actual field tests if the system proved worthy
of further investigation. Expressed in actual figures, the
calculated results suggested that only about 1.5-2% of the
viewing public would suffer from the interference for 1°
of the time, and this, said Mr. Jesty, did not look too
impossible.

F.M. Tuner Kit

CAPACITOR and resistor kits for the F.M. Tuner
described in our May 1955 issue have been put up by
Erie Resistor, Ltd., and should now be obtainable from
retailers. To assist constructors the 270 -}, +109% and
the 180~Q, +109% resistors for R,, R, and R,, are in-
cluded so that either EF80 or EF91 valves may be em-
ployed. The alternative resistors are included free of
charge. Resistors R,, and R,, are, however, not included
as the former is not made by Erie and the value of the
latter has to be found experimentally.

The capacitor kit costs £2 5s 6d and the resistor kit
£1 7s 2d. Tt should be noted that type NPOL is included
for C, and type NPOM for C,, as these are more suitable
than type NPOK which was originally specified.

Election Result Computor

BELOW 1is the electronic digital computor which the
B.B.C. are using on election night to calculate the totals
of seats won, lost and retained by the parties and also
to forecast the final result. Built by English Electric, it
is an engineered version of the N.P.L. ACE (Automatic
Computing Engine) and is therefore appropriately named
DEUCE (Digital Electronic Universal Calculating Engine).
A feature of the machine is a magnetic drum storage
system in which the two sets of recording and pick-up
heads (16 heads on each) can be shifted automatically
to any one of 16 positions across the 256 tracks on the
drum in 25 milliseconds. This facility permits a great
saving in electronic equipment and in fact about 1,300
miniature valves are used.

Numbers are represented in binary form by trains
of pulses at a p.r.f. of 1 Mc/s, each train (or “word”)
containing 32 binary digits or the equivalent of 9 decimal
places plus a sign. The magnetic storage drum will
hold 8,192 of these “words.” High speed of operation,
however, is achieved partly by the use of acoustic delay
lines of limited capacity for the main store, giving quick
access to the stored information. Another saving of time
is achieved by the precise timing of the coded instruc-
tions which initiate the various arithmetical operations.
Most operations are, in fact, accomplished in 64 micro-
seconds.

WIRELESS WORLD, JUNE 1955
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WORLD OF WIRELESS

Organizational, Personal and Indusirial Notes and News

B.B.C. Band III Television

WHEN announcing the plan for the clearance of
mobile radio from Band III (see our May issue) the
retiring P.M.G.—Earl De La Warr—stated that four
of the eight channels ultimately to be made available
for television would be allocated to the I.T.A. and
the remainder for an alternative service in that band.
In anticipation, therefore, of the P.M.G.—whoever he
may be in the next Government—granting these
channels to the B.B.C. for a second television service,
the Corporation has ordered sound and television
transmitters for two stations.

The 10-kW vision transmitters with the associated
2.5-kW sound transmitters are scheduled to be
delivered by Marconi’s towards the end of next year.

Competitive Television

LONDON’S first competitive television pro-
gramme is to be broadcast on September 22nd from
the LT.A’s transmitter being built at Beaulieu
Heights, Croydon. The I.T.A. announces that for a
few weeks prior to the opening, high-power test
transmissions will be radiated.

The transmitter, which will have an e.r.p. of 60 kW,
will radiate in Channel 9 with offset carriers (vision
194.75675 Mc/s, sound 191.27 Mc/s). The approxi-
mate service area was given on page 2" of our 7, 177
issue.

Import- Export Ratio

THE provisional figure of £7,625,000 for British
radio equipment exported during the first quarter of
this year is an increase of more than £650,000 on the
figure for the same period in 1954—a record-breaking
year. The Radio Industry Council in announcing this
figure draws attention to the continued marked rise
in the overseas sales of sound recording and repro-
ducing equipment. The value for the first three
months of the year was £1.3M, an increase of more
than £430,000 over the same period last year when
exports for the whole year were valued at the record
figure of £3.7M.

Although exports of valves and c.r. tubes increased
during the period under review by some £175,000,
and, moreover, imports of these accessories fell by
nearly £130,000, there was still an adverse balance of
trade of over £50,000 in this section of the industry.

Taking radio equipment as a whole, imports
(according to figures issued by the Board of Trade)
increased by £650,000—the increase recorded for
exports.

PERSONALITIES

Sir Edward Appleton, F.R.S., the new president of the
Radio Industry Council in succession to Lord Burghley
(who has held the office since 1952), has been principal
and vice-chancellor of Edinburgh University since 1949.
For ten years prior to going to Edinburgh Sir Edward
was secretary (administrative head) of the Department of
Scientific and Industrial Research. It will be recalled
that in 1947 he was awarded the Nobel Physics Prize for
his work on atmospherical physics and his discovery of
the Appleton layer.
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R. H. Hammans, recently appointed chief television
engineer of Granada Theatres—one of the four pro-
gramme contractors to [.T.A.—was with the B.B.C. from
1935 until taking up his new appointment. Originally on
sound outside broadcasts he transferred to television
O.B.s in 1937. Before going to the B.B.C. he was with
the International Marine Radio Company for four years.
Mr. Hammans, who operates an amateur station with the
call G2IG, is executive vice-president of the R.S.G.B.

Alfred H. Whiteley, O.B.E., Comp. Brit.I.R.E., the new
president of the Association of Public Address Engineers,
founded in 1926 at the age of 33 the Whiteley Electrical
Radio Company, manufacturers of components, acces-
sories and electronic equipment. He was elected a Com-
panion of the Brit.1.R.E. in 1949 and became the first
Companion to serve on the Council of the Institution.

T. D. Humphreys, M.Brit.I.LR.E., who joined Repro-
ducers and Ampliers, Ltd., as general manager in 1953,
has been elected to the board. Before going to R. & A,
he was general manager of Radar Components, Ltd., and
was previously with A. C. Cossor, Ltd.

L. Kearton Parker has joined Winston Electronics,
Ltd., of Hampton Hill, Middlesex, as chief sales engineer.
He was for ten years with the Telephone Manufacturing
Company, Ltd., which he joined in 1945 at the age of
29, and was for some time head of the audio and acoustics
section of the Development Department. From 1952 to
February this year he was telecommunications consultant
to the company.

In addition to those mentioned in our last issue who
had received the Insignia Award in Technology
(C.G.I.LA.) Charles H. Rumble received the award for his
thesis on the manufacture of matrices for the production
of long-playing records. Mr. Rumble is a director of the
Transcription Manufacturing and Recording Company,
Ltd., of Mitcham, Surrey.

Sir George Nelson, who is chairman and managing
director of the English Electric group of companies,
which includes Marconi’s, has been appointed a governor
of the Imperial College of Science and Technology.

OUR

e

AUTHORS

W. C. Pafford, contributor
of the article on some prob-
lems of lighting in television
studios, is both a television
engineer and lighting engin-
eer. In 1932 he joined the
B.B.C. Midland Regional
transmitter which was then
transmitting sound for the
30-line television experi-
ments. He became a main-
tenance engineer on 405-line
television in 1936 and was
later in charge of mainten-
ance and wartime operations
at Alexandra Palace. Mr.
Pafford, who is now a light-
ing supervisor on television
Q.B.s, is also an artist and a number of his cartoons,
signed “Paff,” have appeared in Wireless World.

G. H. Leonard, who describes a wobbulator adaptor
for Band III in this issue, has for six years been with
Ultra Electric, Ltd., where he is senior engineer in charge
of radio and television test equipment. He was educated
at University College, London, graduating with honours
in physics in 1947,
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OBITUARY

Charles J. Pannill, who was the first chairman of the
Board of editors of owr American contemporary, RCA
Review, until publication was temporarily suspended in
1942, died in New York in February. He was asscgiated
with Professor R. A. Fessenden in his early wireless
experiments and in 1912 received the first American
radio operator’s licence. He became general manager of
Radiomarine Corporation of America in 1928 and was
president when he retired in 1947.

Arthur H. Morse, who was with the Marconi Company
as an engineer specializing in direction finding before
going to N. America in the early 1920s to become
managing director of the Canadian Marconi Company,
died in New York on April 6th, aged 74. He joined
Marconi’s on their acquisition of United Wireless Tele-
graph Co., of which he was superintendent. In his book
“Radio: Beam and Broadcast,” published in 1925, he
reviewed the history of radio patents, on which he was
an acknowledged authority.

IN BRIEF

Television Licences in force in the United Kingdom
increased during March by 96,373, bringing the total to
over 4.5 million. The number of domestic sound-only
licences totalled 9,208,936 (including 62,506 issued free
to blind persons). Television licences totalled 4,503,766
and car radio 267,794, giving an overall total of
13,980,496.

Competitive Television.—The licence granted by the
P.M.G. 1o the I.T.A. on April 6th for the operation of its
stations will continue in force until July, 1964. It names
only the Croydon station but permits the establishment
of stations “ at such other places in the United Kingdom,
the Isle of Man or the Channel Islands, as shall be
approved.” The annual fee payable is £500.

B.R.E.M.A. Council.—The following member firms of
the British Radio Equipment Manufacturers’ Association
have been re-elected to the exccutive council for the
ensuing year. The names of the companies’ representa-
tives are in parentheses: Balcombe (E. K. Balcombe);
Bush (G. Darnley Smith); Cole (G. W. Godfrey); Cossor
(J. S. Clark); English Flectric (D. C. Spink); Ferguson
(L. Bentley-Jones); G.E.C. (M. M. Macqueen, chairman);
Gramophone Co. (F. W. Perks); Kolster-Brandes (P. H.
Spagnoletti); Philips (A. L. Sutherland); Pilot (H. L.
Levy) and Ultra (E. E. Rosen).

At the annual general meeting of the British Sound
Recording Association on May 13th Norman Leevers,
director of Leevers Rich and Company, was re-clected
president for a second year of office. R. W. Lowden con-
tinues as honorary secretary, H. J. Houlgate, membership
secretary and D. W. Aldous, technical secretary.

It was announced at the annual dinner of the British
Wireless Dinner Club that Harold Bishop (B.B.C. Director
of Technical Services) and Earl Mountbatten had accepted
the invitations to become president and vice-president
respectively. The membership now totals :68.

Independent Commercial TV? A special licence was
granted by the Post Office to the J. Arthur Rank
Organization for relaying television programmes, includ-
ing specimen  commercials,” by a 6,800-Mc/s trans-
mitter from the State Theatre, Kilburn, to the British
Industries Fair at Olympia, where demonstrations of
Cintel large-screen television were given.

The present extended schedule of B.B.C. Television
Trade Tests (weekdays 11.0-1.0) which was introduced
last September will continue until August 3Ist.

Since we published particulars of the international
contest for Radio-Controlled Models in our May issue the
dates have been changed. The boat competition will be
on July 30th and the aircraft contest on the following day.
Further details are obtainable from D. W. Aldridge, 1,
Fowberry Crescent, Fenham, Newcastle-upon-Tyne, 4.
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I.T.A. Headquarters.—Towards the end of June the
I.T.A. plans to move from the temporary premises at
Woods Mews, Park Lane, occupied since last October, to
its permanent administrative headquarters at 13-14,
Princes Gate, London, S.W.7.

Transistor-Grade Germanium—single crystal or poly-
crystalline—is available to specified characteristics from
G. A. Stanley Palmer, Maxwell Housc, Arundel Street,
Strand, London, W.C.2, who will supply small quantities
if required.

Band III Tests.—There has been some confusion
regarding the times of the transmissions (vision 194.75
Mc/s, sound 191.27 Mc/s) from the Belling-ILce station,
G9AED, at Croydon. A test pattern is now radiated
from 10.30-12.30 and 2.0-4.0 (Monday to Friday) and
10.0-1.0 (Saturday).

What is V.H.F.? What is f.m.? Shall I need a new
set to receive v.h.f.? These questions and many more
are answered for the non-technical listener in a booklet
prepared by the Engineering Information Department of
the B.B.C. Sketch maps giving the approximate coverage
of the first ten v.h.f. stations planned are included in the
12-page booklet obtainable free from the B.B.C.
Publicity Department, 12, Cavendish Place, London, W.1.

Maximum Allowances for second-hand sound and
television receivers purchased by dealers are given in the
booklet “Used Radio and Television Set Values (1955)”
prepared by the Radio and Television Retailers’ Asso-
ciation and published by the Trader Publishing Company.
It costs 2s 9d, including postage. The oldest sound and
television receivers listed are of 1949 vintage. A nominal
allowance of £2 is quoted for older television sets.

EXHIBITIONS

Twenty papers on the production and properties of
plastics will be presented at the Convention which is
being held during the British Plastics Exhibition at
Olympia from June 1st to 1lth. Admission to the
exhibition, which is organized by British Plastics and will
be open daily from 10.0-6.0, is 2s 6d.

“Silicones for Industry ” is the title of an exhibition
covering the production and application of silicones,
which is being held at the Midland Hotel, Manchester,
from June 13th to 18th. Invitation tickets can be
obtained from the organizers, Midland Silicones, Ltd.,
19, Upper Brook Street, London, W.1.

Instruments on Show.—The third British Instrument
Industries Exhibition opens at Earls Court on June 28th.
It will be open from 10.0-6.30 daily (except Sunday) until
July 9th. Admission is 2s 6d.

Amateur Radio Show.—The R.S.G.B. has tentatively
booked accommodation in the Royal Hotel, Woburn
Place, London, W.C.1, for the week November 21st-26th
for this year’s amateur radio show.

A Scottish Exhibition of electronic equipment in which
26 firms are participating has been arranged at the School
of Engineering, Burnbank, Lanarkshire. It will be open
daily (10.0 to 9.0) from June 6th to 11th.

BUSINESS NOTES

An order for six more v.h.f. transmitters, making 46 in
all, has been placed by the B.B.C. with Marconi’s. They
will provide a three-programme service from Holme
Moss; two transmitters being operated in parallel for
each programme. The Corporation also has on order 38
transmitters from Standard Telephones & Cables.

Aveley Electric, Ltd., representatives for Rohde and
Schwarz, Munich (communication and laboratory equip-
ment), are closing their. office in Tottenham Court Road,
London, W.1, on June 12th and moving into a new
factory at Ayron Road, Aveley Industrial Estate, South
Ockendon, Essex (Tel.: South Ockendon 3292).
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Closed-circuit television cquipment has been installed
in a ship of the Royal Canadian Navy by Pye Canada,
Ltd., to permit visual communication from the operations
room to various key points in the vessel. A camera in the
operations room will be focused on the plotting chart
upon which the movements of other vessels are recorded.
Receivers will be installed at five or six key points in the
ship so that officers will have an immediate picture of the
tactical situation rather than mere information about it.

Radio communication equipment, radar and other elec-
tronic aids to navigation and fishing have been installed
by the Marconi International Marine Communication
Company in the new fishery research vessel Sir William
Hardy. Other recent Marconi Marine installations in-
clude communication equipment and d.f. gear in the new
32,000-ton-capacity steam turbine tanker British Victory,
telegraphy-telephony transmitter, receivers, echometers
and direction finders in the motor trawler Princess Anne,
and an R/T transmitter-receiver and echometers in the
motor trawler Bermuda.

McMurdo Instrument Company, of Ashtead, Surrey,
announce that sales of their Unitags, both unassembled
and assembled, are now conducted by Harwin
(Engineers), Ltd., 101, Nibthwaite Road, Harrow, Middx.
(Tel.: Harrow 0381), to whom all enquiries and orders
for this component should be sent direct.

Airtech, Ltd.,, of Aylesbury and Thame Airport, Had-
denham, Bucks, have been awarded, by the Canadian
Department of Defence Production, the contract for the
maintenance and repair of all radio and electronic equip-
ment used by the Canadian air force in the United
Kingdom.

Gresham Transformers, Ltd., have transferred the pro-
duction of small transformers for the Electronics Division
to their Lion Works on Hanworth Trading Estate, Felt-
ham, Middlesex. K. G. Lockyer, B.Sc., AM.ILEE,
AMBrit1.R.E, who has been appointed manager of
Lion Works, was formerly production manager with
Solartron Laboratory Instruments, having previously been
with Philips (Mitcham Works), Plessey and London Elec-
trical Company.

A transposition of figures in Goodmans® advertisement
in this issuc has been noticed since the page went to
press. The fundamental resonance of Type 1205 is
75 c/s and that of Type 1210 is 35¢/s.

Among the contracts recently placed with Pye Marine
for v.hf. radio-telephone equipment are installations for
10 tankers operating on the Manchester Ship Canal; for
Aberdeen fishing vessels—providing short-range inter-
communication whilst fishing

in pairs; and for the new
Trinity House pilot vessel
Pathfinder. Pye Marine have

also provided a fixed station
at the boat yard of Saunders-
Roe (Anglesey), Ltd., and a
mobile set is taken on board
new craft undergoing sea trials
so that results of the tests can
continually be communicated
to the yard at Beaumaris.

THE LATEST B.B.C. mobile
control room for television 0.8.s
which is fitted with three
Marconi cameras and associated
control and monitoring equip-
ment. In the foreground are the
10-channel sound-mixing panel
and the vision-mixer which will
accept eight inputs. Behind are
the picture monitors.
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A new factory at West End, Congleton, Cheshire, has
been bought by Aerialite, Ltd., for the manufacture of
television aerial equipment, convertors and components.

The radio components (Clix) and wiring accessories
departments of the Edison Swan Electric Company, Ltd.,
have moved from 21, Bruton Street, London, W.1, to the
company’s head office at 155, Charing Cross Road, IL.on-
don, W.C.2 (Tel.: Gerrard 8660).

EXPORT NEWS

The equipment for another radio link for the Swiss
television network has been supplied by the General
Electric Company, who equipped the trans-Alpine link
in time for the European programme exchange last year.
The new link connects Uetliberg (Zurich) with La Dole
(Geneva)—a distance of about 150 miles—and also ties
in with the earlier installation linking Chasseral and
Monte Generoso.

An order worth over £20,000 to supply the Eire Depart-
ment of Posts and Telegraphs with three 12-channel
open-wire telephone carrier systems has been secured by
the Automatic Telephone and Electric Company in face
of keen Continental and American competition. The
equipment will link Limerick and Tralee, Limerick and
Ennis, and Mulingar and Cavan.

A technical assistance mission from the International
Civil Aviation Organization is advising the Afghanistan
government on bringing the country’s two main airfields
up to international standards. As part of the develop-
ment scheme the Department of Civil Aviation has
ordered from Redifon, Ltd., twelve 5-W radio-telephones,
three 50-W radio-telephones, two 500-W h.f. transmitters
for ground-to-air telephony, two non-directional beacons
and four communication reccivers. Twelve of these com-
munication receivers, which cover the range 13.5kc/s to
32 Mc/s, have also been ordered by the New Zealand
Posts and Telegraphs Department.

Six studio tape recorders (Type BTR/2A) have been
ordered from E.M.I. International, Ltd., by All India
Radio, which has previously ordered 17 transportable
tape recorders (Type TR/50A). Thirty-two of these trans-
portable instruments have also been supplied to the
Indian Ministry of Information and Broadcasting.

Redifon radio equipment has been installed in the flect
of 75-ft motor trawlers built in Hong Kong for the South
Korean government under a United National Korean
Reconstruction Agency procurement plan.
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Componenis Exhibition

TRENDS EVIDENT AT THIS YEAR’S

i The ‘¢ private’’ exhibition held in London by
! the Radio and Electronic Component Manufac-
turers’ Federation from 1Sth to 21st April is
reviewed in these pages. In addition to de-
scribing in detail some of the new components
and accessories shown, we give in each
category a list of exhibitors and their main
products. Test and measuring equipment,
and also valves, are dealt with on pp. 274 and

L S T

277. New sound-reproducing equipment will
be discussed in a later issue.
RESISTORS

ONE of the most interesting and useful resistance devices
scen for some time was shown this year by Erie. It
consists of a low-value resistor with a tensioned coil spring
soft-soldered to one end, the whole being enclosed in a
ceramic capsule. It is intended to combine the functions
of a surge limiting resistor and fuse in the anode circuit
of mains rectifiers and is appropriately called a fuse
resistor.  In the event of a heavy current flowing for an
appreciable time the heat generated in the resistor melts
the solder and releases the spring and so opens the circuit.
The fuse “blows” about 15 sec after the breakdown, or
short circuit developing.

Metallized film resistors are being more widely adopted
where high stability is required and although the technique
is not new it laid dormant for many years before revival in
admittedly a modernized form a few years ago. The latest
addition to this type is the new “Q > model developed by
Erg. It measures 2in long by 4%in in diameter and is rated
at 2W. The metal film is deposited on a glass rod and
then spirally cut to give the required resistance values.

Two main lines of development can be seen in con-
nection with the ubiquitous carbon volume control. One
is the introduction of still smaller models with, of course,
lower wattage ratings. For transistor equipments only
low-wattage types are required at present. Egen have a
sub-miniature .'pre-set open iype rated at 5 W and

RESISTANCE
ELEMENT

SPRINC
Right: Erie anti-surge
fuse resistor

LOW MELTING
POINT SOLDER

Left: Double “Q"
volume control made
by Dubilier

Right: Miniature {W
pre-set volume control
(Egen)
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measuring approximately 3in x £in; Plessey have one,
described as the Type G, on a circular base of just over
ilin in diameter while Morganite have some models
designed originally for hearing aids and later developed for
other uses.

Reduction in size of the domestic-type volume control
proceeds apace and several firms, Dubilier being one, have
extended the idea by ganging their miniature “Q” type
in order to save panel space. Concentric spindles are
employed. Ganged type are popular in mobile equip-
ments and especially in car radio sets where the frontal
aspect has to be kept down.

The final main development is complete sealing of the
element, the object being to give better stability under
widely varying conditions of temperature and humidity.
Many ingenious ways are employed to seal the spindle
without introducing too much friction.

Manufacturers: A .B. Metal Prodts.; British Elect. Res.; Bulgin;
Colvern; Dubilier; Egen; Electronic Comp.; Electrothermal; Erg;
Erie; Labgear; Morganite; N.S.F.; JPainton; Plessey; Salford;
Welwyn; W.B.; Zenith.

CAPACITORS

TWO fairly recent developments in electronics are
largely responsible for a new trend in capacitor design.
One 1s the transistor, which has called for some quite
high-value capacitors for low-voltage operation (1.5 volts
upwards), The other is the more recent jump to popu-
larity of the printed circuit. This, and the transistor
assault, has required capacitor makers to think in terms
of sub-miniature parts, so we now have quitc a large
number of what can only be described as lilliputian
capacitors, fixed and variable.

T.C.C. have introduced a range of low-voltage elec-
trolytics designed especially for transistor circuits. Known
as the CES8 series, they have capacitances ranging from
0.25 #F to 6 uF and in working voltages of from 25 for
the small capacitance to 1.5 for the larger. Those in this
series measure gin long and only 4in in diameter. Some
slightly larger models with higher working voltages arc
also available.

Sub-miniaturization of ceramic and other types is
being applied for use in printed circuits, also the posi-
tion and kind of connecting wires may be almost, if not
quite, as important as the size of the component itself.
Erie has introduced a range of components, including
capacitors, described as ‘stripped.” The omission of
moulded cases and other *protection” has resulted in
quite a big reduction in size. While the lead-out wires
are arranged to suit their own particular versions of the
printed circuit there are many Erie capacitors that mecet
without modification the requirements of other styles of
printed circuitry.

Hunt’s have modified several of their existing capaci-
tors for printed circuit use. The main changes consist
of fitting thin easily solderable wires to electrolytics and
other capacitors which previously had unsuitable con-
nections and bringing out the leads along the side of a
tubular rather than at the extreme ends. The “Ther-
metic” Type W97 is a new Hunt’s product and is one
of the smallest metal-clad metallized-paper capacitors
seen so far. A 400-V, 0.001-pF capacitor in this range
measurcs only 0.135in in diameter and 0.61lin long. The
range includes 200-, 400- and 600-V type from 50 pF
to 0.04 pF.

A smaller version of the Polystyrene series of capacitor
made by Suflex is now available; it measures only lin
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Hunt’s capacitors modified for printed circuits.

long and +%in in diameter and is made in capacitance
ranging from 5 to 250 pF. Some Suflex models now have
the connecting wires brought at onc end instead of at
both ends; these are intended primarily for printed circuit
use, but have other applications as well.

Although Dubilier did not show capacitors made
especially for printed circuits it was pointed out that so
many of their capacitors are in the lilliputian class that
they fit the requirements without modification. They
have introduced a new range of lead-through capacitors
for use with screened rooms and screened equipment of
various kinds. They arc metal clad and some models
are actually two capacitors back-to-back with a common

“earthing ” plate between them.  Some of the larger
(physically speaking) models will carry as much as 5A
a 0.1-uF type in this catcgory measures only 2in in
diameter and extends 13in either side of the carthing
flange. This modei is for 250V a.c. or d.c. working.

An interesting devclopment is a vitreous capacitor
using glaze for both the coating and the dielectric.
Known as the Vitricon range they are made by Welwyn
Laboratories, and arc said to bc quite satisfactory for
use up to 150° C. At this temperature the insulation
resistance is better than 10'° Q. They are quite small and
available in a wide range of valucs.

The demand for a tuning capacitor suitable for an
a.m./f.m. receiver has been met by Wingrove and Rogers
with a model having a normal capacitor section asso-
ciated with a special wide-spaced anti-microphonic v.h.f.
scction. The v.h.f. sections are sct in the middlc of a
2-gang assembly each side of the dividing screen with
the a.m. scctions before and behind them respectively.
A capacitance swing of 17.4 pF is provided for f.m.
tuning. These are available to manufacturers only.

Jackson Bros. have a range of gang capacitors embody-
ing what is described as a band-spread section in each
unit. These sections can be of various values and the
smallest, giving about a 12-pF swing, would serve
a.m./f.m. requircments. The main capacitor unit is of
the usual size for medium- and long-wave use.

Special two-gang variable capacitors for f.m. units and
convertors giving under 20 pF coverage were shown by
Plessey, Jackson and Wingrove and.Rogers, while a long
range of lilliputian variables in single, butterfly and split-
stator patterns were seen on the Stratton stand. Thesc
have small-diameter spindles and provision is made for
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Selection of latest T.C.C. capacitors including transistor
sub-miniature types.

ganging any number by means of appropriately small
flexible couplers.

Manufacturers: B.I. Callenders Cyldon; Daly; Dubilier; Brie;

Hunt; Jackson Bros.; London Elect. Manf.; Mullard; Plessey;
Qtablhty Radio; Stratton Suflex; T.C.C.; T.M.C.; Walter Inst.;
Wego; Wingrove and Roners

COILS AND TRANSFORMERS

BY combining a 10.7-Mc/s if. transformer with one
of 465kc/s or so in a single screening can a considerable
saving can be effected in the space taken up by if. trans-
formers in an a.m./f.m. receiver. Dual if. transformers
of this kind were shown by the Wireless Telephone Com-
pany (one of the Plessey group) and by Weymouth.

The W.T.C. model is housed in an aluminium can
measuring 14in x lin x 2%in high and the two trans-
formers arc mounted side-by-side lengthwise in the can
with the dust cores accessible from top and bottom. Each
is independently trimmed. The “Q” of the a.m. trans-
former is given as 110 and that of the f.m. one some-
what less. The f.m. bandwidth is said to be about
330ke/s. In addition to the dual ifs. there is a dual
am./f.m. ratio detector unit and a separate 10.7-Mc/s
i.f. transformer.

In thc Weymouth modcls the two transformers arc
assembled crosswise in the can with the dust cores acces-
sible from two opposite sides. The f.m. transformer is
designed for 10.7-Mc/s working, has a bandwidth of
330 kc/s measured between 6-db points and a nominal
“Q?” of 80. The companion a.m. transformer is designed
for an 11l-kc/s bandwidth (6-db points), has a “Q” of
55 and is centred on 470kc/s. The ratio detector model
has a peak-to-peak bandwidth of 400kc/s and the a.m.-
rejection is said to be —45db.

Stratton also were showing some 10.7-Mc/s and some
5.2-Mc/s transformers, and these included both ratio
dctector and Foster-Seeley typcs.

Except for improvements to detail nothing outstanding
was seen in the design of iron-cored components.
Further developments and cxpansion in the application
of the resin potting technique was cvident, and in the
principal makes there are now some four different styles
available; resin cast, metal potted with sbmc kind of
filling, hermetically sealed —
and open windings, now

almost always vacuum
impregnated.

Manufacturers: Advance;
Associated  Electronic; Elac;
English  Electric; Fernnu,
Goodmans; Gresham; Igranic;
Parmeko; DPartridge; Plessey;
R. & A.: Rola; Stratton;

T.M.C; Weymouth Wirclass
Telephone, W.B.; Woden;
Wearite; Zenith.

Wireless Telephone (Plessey)
a.m./f.m. dual if. trans-
former. &
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TELEVISION COMPONENTS

THE double-triode cascode r.f. amplifier and the
triode-pentode frequency-changer form the basis of nearly
all television receiver “front-ends.” Tuners embodying
them fall into two groups of similar external appearance
and controls. Most have switch station selectors with
12 positions giving a choice among five Band I and seven
Band III stations. The other control is an oscillator
trimmer.

In one group, the turret tuners, there are individual
coils for each station, fixed to strips carrying the con-
necting contacts which are mounted on a rotating frame-
work. The individual coils are thus brought round to
the circuit for connection. The other group is of the
incremental inductance type. Wafer switches are used
and between each pair of contacts is connected the small
inductance needed to change the tuning from one
channe! to the next. With this type, alignment must
be done first on the highest frequency channel, then on
the next channel lower and so on. With the turret tuner,
however, the coils for each channel can be aligned
independently.

The Cyldon Teletuner Mark 1 is of the turret type
and is claimed to have noise factors of 5db and 9db on
channels 1 and 8 with gains of 43db and 36db. The
oscillator drift is stated to be under 100 kc/s for a tem-
perature rise to 60°C.

The N.S.F. tuners are examples of the incremental-
inductance type. One model covers not only the 13
Bands I and III stations but has an extra switch position
to enable reception to be obtained in the u.h.f. band if
it becomes necessary in the future.

The Weymouth television i.f. strips are virtually com-

Right: Plessey de-
flector coil for 90
degree tube,

Left: Igranic line-scan
transformer; note the
“ bath-tub’’ for the
rectifier.

N.S.F. television tuner of the incremental-inductance type.

260

plete receivers except for the scanning circuits and power
supplies. They comprise sound and vision if. amplifiers
with the detectors, noise limiters, video stage and sync
separator. The r.f. side is made as a separate unit which
can be dropped into a cut-out in the main chassis.

This firm also showed a two-valve convertor for Band
IIT which is designed to provide an output in Band I
at the frequency of the local station. Aerialite also
showed Band III convertors intended for use with any
Band I receiver.

Little change was evident this year in scanning com-
ponents save in details of design. The use of Ferrox-
cube, dust-iron and similar materials has obviously come
to stay, as has the castellated yoke. Mullard now have
such a yoke with 16 slots, enabling a better field dis-
tribution to be secured. Deflection assemblies for 90°
tubes were shown by several firms, including Igranic and
Plessey, and can be picked out at once from the 70°
types by the enormous turned-up front ends of the line
coils. It is interesting to sec that in these assemblies the
frame coils are not the conventional saddle type but are
the so-called toroidal type. That is, there are four frame
coils wound around the core material.

Line-scan transformers are of the type that has now
become conventional, but it is obvious that increasing
attention is being paid to insulation. In some Igranic
models, for instance, the e.h.t. rectifier is mounted inside
what can only be termed a plastic ““bath-tub ™!

The permanent magnet for focusing and for ion traps
was well in evidence. Goodmans showed a new focusing
unit in which the magnets are held by a die-casting,
while Elac showed several types. Among these is the
Duomagnette with two opposing ring magnets. The
Marrison & Catherall unit is designed to minimize
astigmatism and both the focus and the shift controls
can be adjusted from outside the receiver.

*Makers: Acrialite (C); Cyldon (T); Elac (F); Goodmans (F);
Igranic (D, Tr.); Long & Hambly (M); Marrison & Catherall (F);

‘]“?Ymes Neill (F); N.S.F. (T); Plessey (D, F, T, Tr); Weymouth (C);

B. (D, F, Tr)

*Abbreviations: C, convertors; D, deflector coils; F. focus units
and ion-trap magnets; M, masks; T, tuners; Tr, transformers.

SUB-ASSEMBLIES

AMONG the larger items in this category was a new
am./f.m. tuner shown by Weymouth. It covers the
medium- and long-wave bands and the full f.m. allocation
from 84 to 96 Mc/s, and the wavechange switch also has a
position for “ Gram.” The r.f. amplifier is a 6AM6 and
1s operative only on the f.m. band, while the frequency
changer is a 6BE6. Maximum power consumption is 0.6 A
at 6.3V for 1.t. and 12-22mA at 200V for h.t. Another
new tuning unit, for the medium-wave band, was shown
by Cvldon, but this contained no valves and was simply a

Weymouth a.m.'[.m. tuner.
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system of pre-set permeability-tuned coils operated by
push-buttons, with facilities also for manual tuning.

Printed circuits were very much in evidence and a wide
range of circuit configurations, including Band I/Band III
television tuners and acrial cross-over networks, 35-Mc/s
if. transformers, computor panels, transistor circuits and
r.f. filters, were displayed by T.C.C. These were made by
the conventional etching process, but examples of a new
method of manufacture were to be seen on the Erie stand.
In this the insulating base material is embossed with the
required circuit and the copper foil is pressed into the
declivities, the excess copper on the raised parts being
milled off afterwards. The method is claimed to avoid
any troubles which may be caused by acid remaining from
the etching process and also to give thicker conductors
capable of carrying more current.

The valve-circuit support shown by McMurdo last
year, with the valveholder mounted on top of a plug-in
pedestal, is now supplied by the makers with the
customer’s circuit components already assembled and
potted in a solid cylinder of resin around the pedestal.

Makers*: Advance (D}; B.I.C. (D); Cyldon (T); Erie (P); Ferrunti
(D); Hunt (P); McMurdo (VC); Plessey (P. LA); T.C.C. (P):
Wego (D); Weymouth (T, LA); Wright and Weaire (LA).

*Abbreviations: D, delay networks; LA, coil assemblies; P.
printed circuits: T, tuning urits; VC, vulve circuit assemblies.

AERIAL EQUIPMENT

ALTHOUGH the new f.m. broadcast service is duc to
commence long before Band 111 television will materialize
the whole emphasis in the acrial display at the show this
ycar was Band III aerials and adaptors.

It is now apparent that anywhere outside the immed;-
ate vicinity, or swamp area, of a Band III station some-
thing more elaborate than a simple dipole, or dipole
adaptor, will have to be used. This may not always be
necessary in order to get a strong enough signal, but very
ofien to differentiate between the direct signal and a
signal arriving by an alternative path or paths and pro-
duced by reflections from buildings of one kind or
another. These invariably give rise to ghost images.

Simple adaptors for existing types of Band I acrials will
find many applications and some quite ingenious and in-
cxpensive arrangements were seen this year. For example,
Belling-Lee have a kit comprising a number of rods and
two plastic insulators for holding them in position on a
single dipole. The rods extend each side of the centre
insulator and lie parallel with the dipole and partially
enclose it. They behave on Band III as two transmission
lines end-feeding the exposed end parts of the Band I

Antiference combined Band- “H ' and Band-lll 4-element
Yagi television aerial.
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Belling-Lee combined Band-
I dipole and director and
folded dipole for Band Iii.

aerial. These end parts
behave as three-quarter
wavelength aerials fed
in phase. The result is
that on Band III there
is a gain of about 3 db
over a plain dipole.

Other firms have ap-
plied various schemes
which enable the Band
I aerial to be made to
operate as an harmonic-
type aerial giving a gain
over the existing acrial.
Adaptors of one kind or
another for “H” and
“X” acrials were shown
by Acrialite and Anti-
ference.

The more elaborate
kind of adaptor takes
the form of two or
more elements of Band
III length fitted to an existing “ H” or multi-clement
aerial and utilizing in some cases one of the existing
larger clements to reinforce the pick-up on Band III.
Sometimes the mast is employed as an untuned reflector
element. These adaptors arc arranged to be fixed cither
in line with the existing Band I elements or at any desired
angle, the latter to cope with conditions arising from the
Band I and Band III stations being differently sited.
Aerialite, Antiference and Belling-Lee showed these addi-
tonal aerial parts mounted on outriggers for attachment
to the cross arm of an existing “H* type and capable of
swinging to any direction required irrcspective of the
alignment of the “H.” In all cases the aim is to provide
more gain from the Band III system than given by the
accompanying Band I acrial, as this will generally be
found necessary.

Whereas a four-element aerial is about the largest it is
practical to use for Band I, it will be quite practical to
go to a 10- or I2-element Yagi on Band III, given a
suitable kind of mast. The smallest independent Band
III aerial was a 3-element one, the largest had 10 to 12

\

|
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=

The slot-beam Band-
il television aerial
made by /-Beam
Aerials.
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elements, giving a gain over a plain dipole of 14db or
more. Like the Band 1 4-element Yagi these multi-
element types can be mounted either as a stack, i.c., onc
above the other with appropriate spacing, or as a broad-
side array; the two system being a half wavelength apart
and side-by-side. Being generally smaller stacking or
broadside mounting is more practical on Band III than on
Band I. All the firms making aerials had several designs
of this kind.

When separate Band I and III acrials feed into a single
input on the receiver, or a combined aerial such as a
Band I with adaptor clements feeds into separate inputs
on the set, a filter is required between the aerial system
and the receiver to prevent inter-action between the
aerials. These filters take various forms, but basically
they separate out the signals on the two bands and
dircct them along their correct courses. Belling-Lee call
their unit a “Diplexer Tuned Filter.” Antiference call
theirs a “Y Box” and it provides rejection of the
unwanted band of something over 20 db; its insertion loss
is said to be no greater than 0.75 db on any channel and
it is intended for 70- to 80-2 cables.

A Band III acrial of very unusual design is made by
J-Beam Aerials. It consists of a horizontal skcleton slot
flanked on each side by a 4-element vertical Yagi. The
combination is matched to an 80-2 cable and it is said
to give a gain over a plain dipole of 14db. The ends
of the slot form bent-over acrial elements for the Yagis
and the long sides the matching section for end-feeding
the two Yagis. Although J-Beam Acrials specialize in
end-fed television aerials this must surely be a unique
application of the principle.

Manuvfacturers: A B. Metal Products; Aerialite; Antiference;

Belling-Lee; B.I. Callenders Cables; Henley’s; J. Beam; Permanoid;
Sutlex: Teleon: Transradio.

SWITCHES

THE advent of a.m./{.m. reception has obviously brought
with it some complications in recciver switching. The new
switches designed for this type of circuit by A.B. Metal
Products bring to mind the days of press-button tuning,
for they use a piano-key type of action. A maximum of
eight keys can be provided in one unit and there are six
sets of changeover contacts on each key. Mountings for
coils are also incorporated. Slider switches intended for
a.m./f.m. reccivers were shown by Plessey, and these had
a two-way action with as many as 10 poles available.
Amongst the rotary switches a new precision type on
the Electronic Components stand was notable for the even
pressure of the wiper contacts on the fixed contacts,
obtained by a helical spring inside the wiper (sce sketch).
The switch has 32 positions and can be supplied with one,
two or three poles and up 1o six banks. Another rotary
switch using helical springs in a similar way was shown by
N.S.F. and was capable of carrying up to 10 amps. A
version of the well-known German Winkler rotary switch
is now being made by Painton, and a notable improve-

A.B. Metal Products piano-action switch.

Carr Fastener plastic
locking nut.

Left: Imhof-Elliott in-
terlocking system for
cabinets.

Electronic Components
precision rotary switch.

ment is the use of a moulded panel to carry the fixed
contact studs. The contacts can be silver-, gold- or
rhodrum-plated. ) )

A new range of micro-switches was shown this year by
Pye, with operating pressures ranging from 3 oz to 18 oz.
Some of these are worked directly by the plunger while
others have a lever acting on it. The contact ratings are
all SA, 250V for ac. and 5A, 12-29V for dc. Bulgin
have extended their range of micro-switches and were
again showing the more recent sub-miniature types which
are not in the usual Bakelite cases.

Makers*: A.B. Meral Products (L, P. R, 8); BER.CO. (R)
Bulgin (L, M, P, R); Diamond, H. (L, R); Electronic Components
(P, R); Erie (R); N.S.F. (L, P, R, S); Pamton (L, P, R); Plessey
(L, P, R, S); Pullin (R); Pye (M); T.M.C. (L, P); Walter (L, P,
R, S): Whiteley (P, R, S); Wright and Weaire R).

*Abbreviations: L, lever or toggle; M, micro-switch; P, push-
button; R, rotary; S, slide.

CHASSIS FITTINGS

THE rapid development of printed circuits is having a
noticeable effect on the type of chassis fittings now
coming on to the market. Flat, strip-type connectors
were shown by Bulgin, McMurdo and Belling-Lee (sce
picture) and specially designed valveholders by Carr
Fastener, McMurdo and British Mechanical Productions.
Some of the valveholders have tags which project down-
wards through holes in the printed circuit plate, but the
one shown by British Mechanical Productions has long
spring fingers bent upwards which press on the edges
of the circuit when the holder is let into a hole in the
late.

P A wide range of spring clips for various applications
was displayed by Simmonds Aerocessories, the two latest
additions being clips for holding screening cans and a
small coil-former support (see sketch). Another new
fixing device was a self-locking plastic nut shown by Carr
Fastener. It snaps into a hole in the metal and when
a self-tapping screw is driven into it the plastic expands
and grips tightly.

Tag-strip in a very simple and cheap form was a
popular exhibit on the Creators stand. Known as
“Plantag” it consists of a rigid P.V.C. moulding of L-
shape cross-section with tags in one plane and fixing
holes in the other, and it can be supplied in any length.
By warming the P.V.C. the strip can be bent round in a
circle if required.

Prefabricated cabinets were again the main feature of
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McMurdo miniature connectors

the Widney Dorlec stand, and this year die-cast corner
units were on view. Imhof have now entered this field
in conjunction with Elliott Brothers, the instrument
manufacturers, and they were showing an interlocking
system for fixing the struts of the cabinet frame into the
corner picces (see sketch).

Makers: Aerialite; Antiference; Associated Electronic Engineers:
Belling-Lee; British Mechanical Productions; Bulgin; Carr Fastencr:
Creators; Colvem; Egen; Electrothermal; Electronic Components:
Hassett & Harper; Hellerman; Igranic; imhof; Long & Hambly:
McMurdo; Micanite; Painton; Plessey; Ross Courtney; Simmonds:
Spear; Standard Insulator; Stocko; Stratton; Telcon: Thermo-
plastics; T.M.C.; Transradio; Tucker-Evelet; Tufnol; Wevmouth:
Whiteley; Widnev-Dorlec; Wimbledon; Wingrove & Rogers.

RELAYS

THE switching of r.f. circuits on coaxial cable presents
a difficult problem in relay design because of the impedance
mismatching which ¢an occur. Besson & Robinson have
tackled it successfully, however, and were showing three
coaxial changcover relays with very low standing-wave
ratios. The latest one, type A07, is characterized by having
permanently fixed cable tails instead of sockets. The
vs.w.r. is 1:1.1 while the impedance is 45/60 ohms or
70/80 ohms and the operating voltage 17/28 volts d.c.

A new relay notable for its sensitivity was shown by
Magnetic Devices. It operates on a current of 1 mA at
under 0.5V and will switch two circuits of either S A at

I

Clips for screening cans and coil former
support by Simmends Aerocessories.
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Besson & Robinson coaxial relay
with fixed cable tails.

250V ac. or 5A at 30V dc. The mechanism is
hermetically sealed and mounted on an octal plug-in base.
Like many other of the relays on show it has a balanced-
type armature to prevent false operation by external shock
or vibration. The Besson & Robinson K01, for example,
an alternative to the Post Office type 3,000 relay, will with-
stand accelerations of up to 23g.

Makers: Besson & Robinson; Magnetic Devices; N.S.F.; Oliver
;ell_%o_mrol; Plessey; Pullin; T.M.C.; Walter Instruments; Woden:
Zenith,

MIATERIALS

IN the production of high-permeability nickel-iron
alloys by conventional melting processes, the properties of
the material are often adversely affected by the inclusion
of impurities originating in the crucible lining or de-
oxidizing fluxes. It is also difficult to control the com-
position due to the different rates of loss of the con-
stituent clements. A powder-metallurgy process developed
by Henry Wiggin and Company uses carbonyl nickel,
iron and other metallic powders as raw materials, and
retains the original measured proportions and produces
an alloy which 1s less susceptible to the presence of water
vapour in the hydrogen atmosphere used for ifinal heat
treatment. There is also less susceptibility to surface effects
which reduce permeability when the strip is rolled, and
an initial permeability of 25,000 is maintained down to
a thickness of 0.0005in in Ni77, Fel4, Mo4, Cu5 alloy.
Most manufacturers of core laminations are concentrat-
ing on the production of oriented-grain silicon steels,
primarily for “C?” and “E” cores fabricated from bent
strip, Strip thickness down to 0.002in arc available from

Multicore solder thermometer.

Belling-Lee connectors for printed
circuits.
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G.K.N. loudspeaker fixing screw

Telcon-Magnetic Cores. Geo. L. Scott also supply flat
laminations of this material 0.012in thick for cores assem-
bled in the conventional manner. Joseph Sankey and
Sons have introduced a new interlaminar coating which
will withstand re-annealing temperatures of 800°C and
is also waterproof.

Ferritc moulded cores for television line timebase
transformers and deflection yokes, and extruded rod for
rf. inductors and aerials have been added to the range
of moulded magnetic materials made by Salford Elec-
trical Instruments.

Among “hard” magnetic materials the new Mullard
“Ticonal L™ anisotropic alloy, designed for loudspeaker
magnets, is of special interest to manufacturers of loud-
speakers using a centre-slug type of magnet assembly.
It has a remanence of 14,000 gauss, and increases of up
to 10 per cent on the previous upper limit of flux density
of gauss/cm* are possible.

Most manufacturers of winding wires are now in pro-
duction with polyurethane coatings which need not be
previously removed before soldering. A new coating
with exceptional resistance to the action of solvents has
been developed by Connollys. It is known as Cony-
clad” and consists of a basic layer of vinyl acetal enamel,
coated with nylon. The outer layer protects the basc
enamel from “crazing” under the action of varnish sol-
vents, and eliminates the annecaling process which is
normally adopted to reduce crazing.

The successful production of wave-wound coils depends
uFon the mechanical as well as the electrical properties
of the wire, and Fine Wires, Ltd., have produced a range
of single and multiple conductors with a variety of textile
coverings specially for use on wave-winding machines.

Manufacturers of r.f. cables have anticipated the
demand for Band III television aerial downleads with
coaxial cables in which the dielectric is cellular poly-
thene. Compared with a sold polythene dielectric cable
the attenuation may be reduced by as much as 40 per
cent, and typical figures for a 0.290in outside diameter
cable are 3.3db/100 ft at 200 Mc/s with a capacitance of
17 pF/ft. Another advantage of the cellular type of fill-
ing is that no elaborate precautions are necessary to scal
the ends, as there are no connecting passages between
the air cells, and moisture cannot penetrate the dielectric.

Polythene-insulated cables can give rise to microphonic
noise which may be troublesome at very low signal
levels. This has becn overcome in Telcon “G * coaxial
cables by coating the outer surface of the polythene with
graphitic conducting film to disperse charges which might
otherwise fluctuate with intermittent movement of thc
outer braiding. This ycar a further improvement has
been effected in a “GG?” cable in which similar treat-
ment is applied to the inner surface of the insulant.

Silicone clastomer materials are finding increasing
applications in the preparation of insulating cloths, tapes
and sleeving. In the “Symel” grade of sleeving made by
H. D. Symons the mechanical strength is improved by
glass braiding applied on the inside and/or the outside of
the silicone. A similar combination of special interest
for high-temperature applications was shown by Suflex,
Ltd.

Electrical insulating tapes coated with a thermosetting
adhesive have been added to the already wide range of
“ Scotch Boy ” tapes made by the Minnesota Mining and
Manufacturing Company. Curing is effected during the
normal drying-out process in coil manufacture, to give a
permanent bond which will withstand subsequent var-
nishing or impregnation. The composition of the
adhesive is controlled to obviate any possibility of initiat-
ing corrosion in the wires.

Impregnating resins of the ethoxyline type with low
viscosities at room temperature are among the new plas-
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tics introduced by Aero Research, Lid. No solvent is
necessary and polymerization on heating is effected with-
out the evolution of any vapours which might cause voids.
Another recent © Araldite” product is a cold-setting
adhesive for fixing clectrical strain gauges.

Formers for the resistance elements of wire-wound
potentiometers are usually of phenolic plastic strip, and
difﬁcul;y 1s often experienced in finding material of suit-
able thickness which will not crack when bent. A suitable
grade has been developed by H. Clarke & Co. (Man-
chester) which can be bent into circles of less than lin
dmm.etcr without cracking.

Printed circuits and dip soldering techniques have made
new demands on the services of solder manufacturers,
who have responded with a full range of special alloys,
fluxes, and chemicals for preparing and preserving metal
surfaces. Other new products in this field include a neat
and robust junction pyrometer by Multicore for measur-
ing rapidly the temperature of soldering baths or solder-
ng iron bits. The scale is calibrated in Centigrade and
Fahrenhcit with a maximum of 400°C (752°F). Enthoven
have .demonstraged a new cored aluminium solder which
funct10n§ at ordmary soldering iron temperatures without
any auxiliary aids such as ultrasonic vibration. Copper
wires can be soldered to aluminium of light-gauge and
cﬁmmcrmal purity and also to 2 number of aluminium
alloys.

Finally, since screws can be regarded as a raw material
as far as radio engineers are concerned, we mention two
interesting developments by Guest, Keen and Nettlefold.
One is the introduction of B.A. and wood screws in solid
nylon, which, apart from their obvious non-conducting
and good dielectric properties, are free from corrosion.
The tensile strength is 5 tons/in® at room temperature
and 7 tqn/lp’ at —40°C. The other Nettlefold screw is
a combination of a left-hand wood screw and a B.A.
screw on the same shank for fixing loudspeakers to baffle
boards. The left-hand wood thread ensures that any
movement when finally tightening the fixing nuts wiil
tend to draw the screw further into the woodwork.

Makers*: Aerialite (C, IS, W); Aero Research (IM); Associated
Technical Manufacturers (B, C, IM, IS, W); Bakelite (IM); Geo.
Bray (CF, CE); B. L. Callenders (C, CO, IS, W); British Moulded
Plastics (IM); Bullers (CF, CE); Clarke (CF, IM, IS); Connollys
(C, IM, W); Cosmocord (CF); Creators (IS); De La Rue (IM, IS);
Duratube and Wire (B, C, CO, IS, W); Ediswan (W); English
Electric (L); Enthoven (S); Fine Wires (W); Guest, Keen and
Nettlefolds (BO); Hellerman (CF, IM, IS); Henley’s (C, CO, IM,
W); Insulating Components and Materials, Ltd. (IM); Langley.
London (IM); Long and Hambley (IM. IS, RP); Magnetic and
Electrical Alloys (L, M); Marrison and Catherall (M, L); Micanite
and Insulators (CF, IM. IS); Minnesota Mining (IM); Mullard
(DC, M); Multicore (S); Murex (RM, M); Mycalex (CF, IM);
James Neill (M); Permanoid (C, IM, IS, W); Plessey (CE, DC, M),
Reliance Wire (C, CO, IS, W); Rola Celestion (D, L, M); Salford
(DC, M): Sankey (L); Geo. L. Scott (L); F. D. Sims (C, CO, W),
S.T.C. (M);_Steatite (CF. CE); Stratton (CF); Suflex (B, CO, IM.,
IS, W); Swift Levick (M); H. D. Symons (IM, IS); Taylor Tunni.
cliff (CE); Telcon (C, DC, IM, L,”M, RN, W); Telcon Magnetic
(L); Telephone Manufacturing Co. (DC); Thermo Plastics (CF,
IM); Transradio (B, C. IS, W); Tufnol (IM); United Insulator
(CF, CE, IM); Vactite Wire (RM, W); Whiteley Electrical (CF, M)

*Abbreviations: B, braiding; BO, bolts; C, cables; CE, ceramics,
CF, coil formers, bobbins; CO, cords; DC, dust cores, ferrites;
IM, insulating materials; IS, insulating sleeving; L. core lamina-
tions and strip; M, magnets and magnetic alloys; RM., refractory
metals; RP, rubber products; S, solder; W, bare or covered wires.

Directory of Metals

A COMPREHENSIVE guide to the physical properties
of the non-ferrous metal elements and their alloys is con-
tained in the “ Metal Industry Handbook and Directory
1955.” Not the least useful section of this work is the
list of proprietary alloys, their makers, properties and uses.

A separate set of tables gives the specific resistances of
alloys which are not normally found in electrical reference
books, and there is a large section on the technique of
electroplating, anodizing and other electrolytic processes
which should be of value to workers in the radio industry.

Published by the Louis Cassier Company, Ltd., Dorset
House, Stamford Street, London, S.E.1, this directory
costs 15s.
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Wide Range Electrostatic

Loudspeakers

By P. J. WALKER*

2—Problems of Air Loading : Different Requirements of Moving-coil

lN the first part of this article we showed that it
was possible to design and construct electrostatic
driving units which were capable of applying a force
which virtually acted directly on to the air, and we
showed that this force was linear. This state of affairs
applied over a bandwidth of scveral octaves for any
single unit, depending upon the efficiency required
from that unit, and it was further shown that that
bandwidth could be placed anywhere in the audio
range.

The only mechanical impedance likely to affect
performance is the suspension compliance of the
diaphragm, necessary to offset the negative com-
pliance due to electrical attraction. We can therefore
begin to draw an electrical analogue circuit of the
mechanical elements of the loudspeaker as in Fig. 1,
showing the force fed in series with a capacitance.
In practice the compliance will considerably exceed
the electrical negative compliance, so that this capaci-
tance C,; is almost solely due to the diaphragm com-
pliance.

For simplicity we will restrict consideration to units
driven from constant-voltage sources, so that no
elements need be included to indicate amplifier source
impedance.

Since the loudspeaker will be coupled to the air,
we can now add the front air load radiation resistance
R, and the front air load mass, M, and we can include
the impedance Z which represents the impedance
presented to the back of the diaphragm.

The impedance Z may include dissipative terms in
the form of absorption and/or acoustic radiation re-
sistance. With most acoustic devices the analogy
elements change with frequency and the problem,
as with all loudspeaker design, is to arrange matters
so that the power developed in the radiation resistance(s)
is independent of frequency.

The electrostatic unit differs from the moving coil
in that there is no large mass component (cone and

* Acoustical Manufactuting Co. Ltd.
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Fig. 1. Elementary equivalent circuit of mechanical and

acoustical parameters of an electrostatic loudspeaker.
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and Electrostatic Drive Units

speech coil) which normally appears as a large in-
ductance in series with C; The absence of this
inductance profoundly alters the requirements for Z,
and since Z is the cabinet or back enclosure it is to be
expected that the form of cabinet for electrostatic
units will follow trends entirely different from those
that have been evolved for moving-coil units. A further
difference is that the shape of the diaphragm arca
is more versatile, so that R, and M, may be indepen-
dently varied over reasonable limits.

Due to the absence of large mass we can, if we wish,
arrange the constants so that R; is large compared with
the other elements, and therefore becomes the con-
trolling factor for the equivalent current in the circuit,
i.e., the velocity of motion of the diaphragm. This
means that the impedance looking back into the loud-
speaker can be very low. When this is so, any increase
in the acoustic resistance on the front of the diaphragm
will result in reduced power output. If, on the other
hand, the impedance of the loudspeaker is made to
appear high by arranging that the total impedance is

MOVING COIL UNIT
COMPLIANCE & MASS

|

\ ‘ )
' ~% / VR
|

IMPEDANCE PER UNIT AREA < pC

Fig. 2. Mass and radiation resistance loads on circular
digphragm in free air. The normalized frequency scale
is in terms of the relationship of diaphragm size to
wavelength.
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large compared with R, then an increase in acoustic
resistance on the front of the diaphragm will result in
increased power output. This ability to control the
impedance looking back into the diaphragm is a useful
feature in designs where R, is subject to fluctuations
due to surroundings, horn reflections, etc., and, in
particular, where one loudspeaker unit is influenced by
another unit at cross-over frequencies.

In order to show the action of an electrostatic unit
which is small compared to the wavelength of the
radiated sound it is convenient to commence with a
circular shape, because impedance information is readily
available for such a shape. Load impedance for other
shapes 1s best obtained by considering the diaphragm
as a number of unit areas of equal size and calculating
the impedance of each unit area, taking into account the
mutual radiation due to the presence of all other unit
areas.

Fig. 2 shows the load on a piston operated in an
unlimited atmosphere without a baffle. The diaphragm
compliance reactance X (E) is also drawn. Between
/1 and £, the controlling factor is the air mass, and the
velocity of motion will vary directly with frequency
until resonance between X, (E) and X,,,, is approached.
R, however, falls rapidly with frequency, and the
power output will fall at approximately 6db per
octave with declining frequency. (Exactly the same
would occur with a moving coil unit, control this time
being the mass of cone and speech coil designated
X,(MC). X.(MC) is the moving-coil suspension
compliance.)

Multiple diaphragms without baffles, having the
above characteristics, form the basis of design for
loudspeakers to provide the directivity of a doublet.
Such a system has useful attributes in relation to the
listening rooms, a subject to be dealt with in a later
article.

Above f, the velocity of the moving-coil unit would
still be controlled by X, (MC) (except for cone
‘“ break-up *’) and, since the resistance becomes con-
stant, the response will fall with increasing frequency.
In the electrostatic case above f, the velocity will
be controlled by the air load resistance, and the res-
ponse will be independent of frequency.

Extending this comparison to units in very large
baffies we have the curves of Fig. 3. Here the radia-
tion resistance varies with the square of the fre-
quency below f,. With a moving coil the response
will be level below f, and will fall with frequency
above f,. With the electrostatic the response will be
level below f, and also level above f,, but there will
be a step in response so that the output level above f,
will be 3db higher than that below f,.

A simple arithmetical example will make clear the
rcason for this step. With constant force F applied
to the diaphragm, the velocity of movement will be

F

and the power expended usefully in the

VRE+ X*
F 2
radiation resistance will be P = (;/i{ — ;{) X R

At fy in Fig. 3, neglecting Z due to the declining air

mass reactance, we have for a constant force F 1,
R 2

P = RE— 4 4. At f,, on the other hand, the air

mass predominates and, if R can be neglected in

R 0.01

calculating the velocity of motion, P= Xz = “(0'2)2
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IMPEDANCE PER UNIT AREA =+ poC

00! 0l o ) 10

Fig. 3. Mass and radiation resistance curves for a circular
diaphragm in a large baffle. The power radiated at any
frequency fa well below f, is half that radiated at frequencies
fs well above f, (see text).

0.0l
T 0.04

ship will be found for any other pair of values of R
and X at points below f,.

This change in level can be overcome by deviating
from the circular piston shape. For wavelengths
large compared to the diaphragm size the resistance
per unit area is dependent upon the new area and not
upon the shape, whereas the mass is mainly dependent
upon the smaller dimension. By elongating the dia-
phragm shape the output level below f, can be made
equal to that above f,.

We have so far been considering a comparatively
small diaphragm in a flat baffle, the latter being very
much larger than the piston, and the size of the com-~
plete system is obviously that of the baffle. The reason
that the piston has been kept small is purely for the
convenience of the moving-coil unit, because its
diaphragm is driven at only one point. In the electro-
static case we no longer have this restriction, and it
will always be preferable to increase the size of the
piston (without increasing the total size of the com-
plete system). This will usually be necessary because
there is a limit to the available amplitude of move-
ment, and thus, for a given power output per unit
area, we have a minimum limit to the radiation re-
sistance in order that the diaphragm excursions may
be attainable. Increasing the size of the piston for a
given power output has the double advantage of
reducing power requirements per unit area, and,
where the loading is below 2pc, of increasing the
radiation resistance per unit area, and therefore re-
ducing the amplitude required to provide that power
output. For reasons of efficiency we shall in any case
limit the high-frequency response of the unit so that

= 1, or half the power at f5. A similar relation-
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optimum design is obtained by increasing the area
of the diaphragm to the point where the piston just
begins to become directional at the frequency which
we have chosen for cross-over (set by the efficiency
laid down in the design requirements).

Continuing the consideration of the air load on
diaphragms, reference should be made to horn loading.
Here we have large resistive and mass components
due to the horn. Fig. 4 shows the load of an idealized
horn to which has been added X, (MC), the cone
mass of a typical moving-coil loudspeaker which might
be used with such a horn. It will be seen that at low
frequencies the cone mass is largely swamped by the
horn impedance, so that the design of horns for
electrostatic units differs very little from the design
for moving-coil units. Although we can now have the
advantages of a virtually distortionless driving unit,
we are still left with the disadvantages of practical
horns, which are present independently of the drive
units. Horns are normally used to match the high
impedance of moving-coil diaphragms to the low
impedance of the air. Since we have no such funda-
mental mismatch with the electrostatic loudspeaker,
and since diaphragm shape and size are not funda-
mentally restricted, we shall not normally have to
resort to the use of horns to the same degree. It should
be remembered, however, that any back enclosed
volume is a direct function of throat area, so that in
some applications it is possible to use space for provid-
ing a length of horn in exchange for saving in size of
capacitive enclosure. Again, we may wish to restrict
the front-wave expansion in order to maintain a
reasonable resistance per unit area at low frequencies
(utilizing the corner of a room, for example).

One of the most desirable diaphragm shapes for
electrostatic designs is that of a strip having a length
(together with floor or wall image) large compared to
A/3 at the lowest frequency of interest, and a width small
compared to wavelength at the highest frequency of
interest. The strip may be curved along its length if
desired, provided the radius of curvature is not less
than A/3 at the lowest frequency.

To consider the load on such a strip it is convenient
to assume the strip as being infinite in length (legiti-
mate provided it is at least A/3 in length). With such a
diaphragm there will be no expansion of sound in the
direction of the length since all pressures along the
length of the strip will be equal. Expansion from any
given element of the diaphragm takes place in one
plane only and will therefore take the form S == Six.
This is the expansion of a parabolic horn. At low
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Fig. 4. Throat air resistance and reactance curves of

idealized horn with moving-coil mass reactance super-
imposed.
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frequencies the front air load resistance is falling
directly with frequency (instead of f, as with the circular
piston shape). The advantages of the strip shape
may now be enumerated:—

(a) The air resistance even at low frequencies
(since R o f) is sufficient to develop adequate
power with reasonable diaphragm amplitude.

(b) The narrow diaphragm gives good dispersion
for several octaves (up to the frequency at
which width ~A/3).

(c) The narrow diaphragm enables other units to
be placed close to it, thus being less than
} wavelength apart at cross-over frequency.

(d) The frequency limitations, amplitude at the
low end, and directional problems at the high
end, fit in nicely with the 4-5 octave range which
we established in Part I of this article for
satisfactory efficiency. Thus a strip shape can
form one basis of design for our ideal—the
perfect loudspeaker.

It will be obvious that a curved front source similar
to that illustrated in the photograph of Fig. 5 in
Part I of this article will give similar distribution to a
strip, and, due to the larger surface, smaller spacing
may be used and higher efficiency may thus be
achieved. In such a case however, the diaphragm
must be large compared to wavelength in both dimen-
sions, because it is the nature of curved surfaces to
become directional when the radius of curvature
is comparable with the wavelength. When the dia-
phragm is large compared to A it is impossible to
design an intimate acoustic cross-over. This small
inherent imperfection would appear to preclude its
use in a ‘““perfect” loudspeaker design, although
its *“ efficiency >’ advantages will have obvious applica-
tions in some practical compromise designs.

Although designs free to the air on both sides have
useful attributes, it is obviously desirable also to
produce loudspeakers in cabinet form, enclosing the
rear. This rear enclosure, if it is to be of reasoaable
size, will be the controlling factor for the diaphragm
velocity, at least at low frequencies.

With any unit, the high-frequency limit will be set
by efficiency requirements, and the low-frequency
limit by amplitude limitation or by the compliance
of the enclosure in series with the diaphragm com-
pliance. This compliance will resonate with the air
mass on the front and back of the diaphragm (unless
the diaphragm is so large that the loading is pc—for
example, as in the curved diaphragms previously
mentioned). Since the total mass is small, this reson-
ance will usually occur above the lowest frequency
of interest. It may be dealt with in two ways, (1) by
adding acoustic mass within the cabinet to reduce
the resonant frequency to the lowest required fre-
quency, or (2) critically damping the resonant
frequency and maintaining response below this
frequency either by re-matching or by a secondary
acoustic resonant circuit, or both.

There are innumerable ways in which either of
these alternatives may be achieved. Consider the first
alternative. Suppose that the enclosure is made deep
and narrow (or fitted with partitions so that it appears
deep and narrow to the loudspeaker): then, at wave-
lengths just under four times the depth, the reaction
on the diaphragm will be positive. This will effectively
force the resonance to the 4 wavelength reasonance of
the depth of the enclosure. Absorbent wedges may
now be fitted to control the resonance and to present
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volumes have dimensions
many times less than the
wavelength in the ranges
where they are operative.

If the constants are ad-
justed to give a step in
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Fig. 5. Strip loudspeaker, long compared with wavelength,
and of width d, mounted in a wall, with the back of the
diaphragm loaded by a tube with cross-sectional area equal
to that of the diaphragm and of a length 5d, blocked at the
far end. Resistance (fibre--glass wedge) included in tube
to control impedance.

a purely resistive load at all higher frequencies.
Sound compression within the wedges becomes
isothermal, decreasing the speed of sound, so that the
depth of the enclosure can be reduced accordingly.

Fig. 5 shows the impedances of a strip unit loaded
on this principle together with a curve showing the
power output radiated as sound for constant applied
voltage. The output is extended by more than an
octave over that which would be obtained if the same
volume of enclosure were allowed to act as a lumped
capacitance.

Turning now to the second method of extending
the low frequency range, Fig. 6 shows a diaphragm
loaded by a capacitance leading through resistance
and inductance into a larger capacitance. Both

Fig. 6. Diaphragm loaded by an equivalent capacitance
C, leading through an acoustic mass and resistance M,
and Ry into .a larger capacitance C,.
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RADIATION RESISTANCE
AIR MASS (FRONT OF DIAPHRAGM)

DIAPHRAGM SUSPENSION REACTANCE
X3 = TUBE REACTANCE
Rz = RESISTANCE DUE TO FIBREGLASS.

response as the frequency
is lowered, then the total
volume of the enclosure is
reduced accordingly and
the response restored to
level by re-matching at the
step frequency.

Fig. 7 shows a strip
diaphragm loaded by a capacitance with series resis-
tance, all elements continuing along the whole length
of the structure. With this assumption there will be no
waves in the enclosure along its length so that the con-
stants can be calculated on a sectional element of
thickness z. If the cross section of C, has dimensions
which are many times smaller than the wavelength,
then C, will behave as a capacitance (independent of
length). If this proviso is not met then R, must be
distributed to avoid C, appearing as a multi-resonant
circuit.

Where the unit crosses over to another unit for
low frequencies then R, may be adjusted to give a
Q of 0.7 so that the cross-over components are already
present in the acoustic circuit.

When the lower-frequency unit is arranged so that
the two diaphragms are close and intimately coupled,
then R; will be increased in value by the mutual
radiation of the low-frequency unit. R, is then re-
duced to restore Q and we find that if R, is larger

Fig. 7. In a long cylindrical structure the air column will
be driven equally at all points along its length and no
appreciable longitudinal standing waves can be established,
at frequencies other than that corresponding to A/4.
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than R, a useful self-compensating effect takes place.

If the voltage applied to the low-frequency unit is
reduced at cross-over due to tolerance in its cross-
over components then R, is automatically reduced and
the output of the higher-frequency unit increases at

o R,

(Ri+Ryp)*

Where the enclosure of Fig. 7 is used for the unit
covering the lowest part of the audio range, bass
response may be extended by rematching or by
introducing a secondary resonant circuit and utilizing
back radiation from the diaphragm. If an aperture is
provided at one end of the enclosure, opening to the
air, then, when the enclosure length is } wavelength,
resonance will occur along its length, and there will
be radiation from the aperture. 3/4, 5/4 resonances,
etc., will not arise, because the enclosure is excited
by a force distributed along its length. At frequen-

cross-over. At cross-over P,

LETTERS TO

The Editor does not necessarily endorse the

Sttuations Vacant

WITH the present state of full employment in the elec-
tronic profession, the competition amongst employers to
find suitable men is fierce. This is shown by the numerous
posts advertised in technical journals. The time has come,
however, for employers to pay a little more attention to
the “Sits. Vac.” replies.

Three members of my laboratory have, over a period of
the last six months, written to a dozen advertisers. The
results have been very disheartening; only 40 per cent of
the applications were acknowledged. The applicants were
qualified men: A.M.LEE., AM.Brit.LR.E., Higher
National, National and City and Guilds certificates. In
good faith they have taken some trouble to apply for
positions, expecting that they would be treated with good
manners by the advertiser, and have been embittered by
the callous manner in which their applications were
treated.

1 would ask “ Sits. Vac.” advertisers to read page 498 of
Electronics for March, 1955. and then to make moves at
least to treat engineers with the courtesy their professional
status deserves. J. GILBERT.

Biophysics Dept.,

Postgraduate Medical School of London.

Transistor Svmbols

1T would seem that an over-riding factor when assessing
the desirability of a logical system of transistor symbols
is whether the advantages of the system are more impor-
tant than international standardization. It is impossible
to ignore the fact that there is a well-established conven-
tion at present widely used in both Europe and the US.A,,
and it is, to say the least of it, unlikely that any alternative
suggestions at this late stage will replace the accepted
practice. 1 would suggest that it is better to follow the
generally accepted convention and concentrate on clearing
up minor differences about points such as the thickness
of base line and the presence of a circle to isolate the
transistor from the rest of the circuit.

Leaving on one side the question of standardization,
there is still a doubt whether your suggested symbols
(April and May, Editorial Comment) do in fact add to
an understanding of the devices. The symbol you suggest
is particularly undesirable since it is very misleading to
regard a transistor as a back-to-back arrangement of two
diodes.

Finally, the point raised about the abbreviation to use
in circuit diagrams can be met without causing confusion

WIRELESS WORLD, JUNE 1955

cies above the } wavelength, the enclosure will behave
approximately as a capacitance, as if the aperture
were not present.

The next part of this article will deal with elec-
trostatic units as part of delay lines, and the application
of various complete designs, “ built in,” *“ boxed in
and ‘‘ doublet” in relation to the listening-room.
Complete electrostatic loudspeakers can take several
different forms, each of which in terms of frequency
response, distortion and sound dispersion can meet a
specification virtually to perfection. When the listen-
ing-room and subjective factors are considered it
becomes impossible to lay down a rigid specification.
To adopt a quotation ‘“ Each design is perfect, but
some designs are more perfect than others *’!

Acknowledgement. Fig. 2 is based on Fig. 5. 9, p. 127
of “ Acoustics ” by Leo. L. Beranck (McGraw Hill).

(To be continued)

THE EDITOR

opinions expressed by his correspondents

by using the same “V ™ for the crystal valve as for the
thermionic version. B. R. BETTRIDGE.
General Electric Company,
London, W.C.2.

BOTH D. Nappin and W. E. Thompson (your May
issue) regard the transistor as a new device needing a new
symbol, but surely this problem arose as the normal ‘valve
developed.

It was no doubt thought that gas triodes and neon
stabilizers were separate devices, that each needed a new
letter symbol, but in fact they are both given the letter
V, and no confusion:is caused by this. The type of device
is made clear by the circuit symbol.

I suggest, therefore, that the letter V be kept to include
the transistor.

London, N.I1. M. LEVY.

WHILST in full agreement with the general scheme of
transistor symbols proposed in your April and May
Editorials, I should like to plead for the symbol originally
shown for the n-p-n junction transistor in Wireless World,
July, 1954, p. 325, Fig. 2(c), rather than the new version
in Fig. (f) of the May Editorial. This later version is
likely to cause error, particularly when pencil sketches
are copied in the drawing office or print room. Further-
more, the original version appears more logical and
distinct, being characterized by a black and white triangle
like the symbol for the p-n-p transistors.
London, N.W.3. FRANCIS OAKES.

Electronics on the Farm

R. S. DRAKE'S letter (your May issue) is very interest-
ing and certainly very pertinent. Within limits one must
admit that a manufacturer should know! However, I
beg leave to suggest that there is justification for some
comment, if not criticism.

Popularity obviously justifies manufacture and sale, but
it does not follow that it confirms excellence of design
and practical value. Established habits die hard.

It may be true that there is no serviceable electronic
“switch” or “trigger,” but I feel that there is no valid
objection to a glass-enveloped tube in a fencer unit.
These units must in practice be effectively boxed and
weather-proofed, and in any case we have electric lights
all over the place on farms these days.

1 still hope to find an elecironic dry battery unit on sale
in the not-too-distant future; a unit which is neatly boxed
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and requires no servicing beyond the occasional plugging
in of a relatively inexpensive replacement. Furthermore,
I consider that this unit should carry its own test equip-
ment. I see no reason why this should be very expen-
sive, even if it does have to involve more than a neon
tube or a blade of grass, and I think loose test equipment
is an anachronism. In theory it enables one to test the
fence at any point, but in practice this is an advantage
of negligible value. Nine times out of ten one naturally
puts the unit at the gate or most convenient point of
approach, and again nine times out of ten if the fence
is “down ” the only effective way of locating the fault
is to walk the fence. Finally, more often than not it is
easier and more convenient to switch off before one walks
so that one can repair in comfort. Of course, one can
wear gloves, one can withstand the shock, one can use
a handkerchief, kick down a weed or pull off a branch.
But how often does one in practice? In practice it is
far more desirable to be able to check when there, without
having to remember to take the tester, than to be able to
test at all sorts of odd points.

No doubt my desired unit would not be cheap, but I
fail to see why it should be any more expensive than the
average unit now on the market.

Hempstead, Essex. H. G. TAYLOR.

“ As She Is Spoke”

I HAVE just been reading M. G. Scroggie’s letter in your
May issuc, and I notice that the linoleum in my immediate
vicinity is very clean. This must be due to the fact that
Mr. Scroggie has been wiping the floor with me.

I apologise to him for having wrongly deduced from

Commercial

Audio Amplifier, the Cape 25, by Cape Electrophonics,
mentioned in the March issue. An error of 0.08% was made
in the distortion figure, which should be 0.12% at 64 c/s
with 26 watts output. At 1,000 c/s, 25 watts output, the
distortion is claimed to be 0.03%.

Band-III Aerials, including composite Band-I/Band-III
types, add-on units for existing aerials; indoor types and
also converters, pre-amplifiers and downleads. Described in
a leaflet from Aecrialite, Castle Works, Stalybridge, Cheshire.
Also a non-technical leaflet explaining aerials and converters
for Band IIl.

Marine Communications Receiver covering long, medium
and trawler wavebands with Consol navigational aid. Power
supply from 12-V or 24-V ships’ battery. General specifi-
cation in a leaflet (also containing a list of available Consol
charts) from Pye Marine, Qulton Works, Lowestoft.

Small Electrolytic Capacitors with paper dielectric con-
struction and very low leakage currents. Capacitances of
0.5-50uF, working voltages of 250-25V d.c. and sizes up to
2in X 0.6in (diam) approx. Technical bulletin from the
Telegraph Condenser Co., North Acton, London, W.3.

Magnetic Permeability Tester for measuring metallurgical
uniformity of production samples from foundries, rolling-mills,
etc. Brief outline in a leaflet from Excel Sound Services,
Celsonic Works, Garfield Avenue, Bradford, 8, Yorks.

Impregnation Plants for impregnation of coils, transformers,
etc., with varnish, resin or other materials under alternate
vacuum and pressure. Also available for “ potting” work.
Features described in a leaflet from Blickvac Engineering,
96-100, Aldersgate Street, London, E.C.1.

Geared-down Motors, fractional horsepower, either series-
wound, variable speed, for a.c./d.c. or capacitor-induction,
constant speed, for a.c. only. Output speeds ranging from
0.2 r.p.m. to 840 r.p.m. with torques from 3 1lb-in to 75 Ib-in.
Technical specification from M.R. Supplies, 68, New Oxford
Street, London, W.C.1.

High Quality Sound Reproduction equipment including
combincd amplifier and record-playing units; separate record
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his previous letter that he objected to the use of the word
“recording ” as a noun; I now realize that he only objected
to its use 1n reference to a recording.

As Mr. Scroggie now concedes that we can have a
recording on a record, I readily agree that there should be
no logical objection to using the words “tape record”
to refer to a recording on tape. In fact, I notice that this
nomenclature has already been adopted by your journal,
so that just about clinches the argument.

Wharfedale Wireless Works, Ltd., G. A. BRIGGS.

Bradford.

Earthing Metal Braiding

IN the illustration of the component layout for P. J.
Baxandall’s pre-amplifier in your Fcbruary issue, the
method shown of making a connection to a metal braid
screening is by wrapping a connecting wire round it. This,
I know, is a common method, but it involves soldering
which may injure the sleeve or insulated wire directly
beneath. It also does nothing to remove the jagged ends
of the braiding, and I have known them penetrate the
insulation beneath and cause a short when the conductor
is sharply bent.

Another method, suggested to me long ago, is better on
both counts, but does not appear to be widely known.
About one inch from the end of the braiding the wires of
the “warp” are separated and so are the wires of the
“weft.” This leaves a diamond shaped hole and the
slecve or insulated conductor within the inch of braiding
is pulled out through the hole. The braid thus left empty
forms a convenient pigtail for connection to the remainder.

London, N.W.7. W. J. CLUFF.

Literature

players and amplifiers; and loudspeaker units.
Pye, P.O. Box 49, Cambridge.

Inexpensive Oscilloscope with circuit for measuring voltage
of waveform, or a selected portion of it, on a voltmeter
within the range 0.2-500V. Deflection sensitivity, lcm/V;
bandwidth, 3Mc/s; and time base {requencies, 3c/s to 120kc/s.
Leaflet from E.M.I. Electronics, Hayes, Middlesex.

Power Oscillator, giving 120 watts into 10Q with frequency
range of 10c/s-10kc/s, for driving vibration generator. Leaflets
on this, and also on moving-coil electro-dynamic exciters with
peak thrusts from 2 to 300lb, from Goodmans Industries,
Axiom Works, Wembley.

Timer, for hand-setting, driven by synchronous motor. Can
be provided with dial for any time range between 0-30 seconds
and 0-7 days. Normal switching capacity 5A at 230V.
Descriptive leaflet from the Electrical Remote Control Co.,
East Industrial Estate, Harlow New Town, Essex.

Aluminium Soldering Tool. A steel wire brush in the
soldering bit vibrates and cleans the work surface while a
pool of molten solder around the bit protects the cleaned area
from the air. Illustrated leaflet from Belark Tool & Stamping
Co., 33, Sussex Place, London, W.2.

Nickel Alloys in Valves; applications of the metal in
cathodes, grids, anodes, supports, springs, non-magnetic com-
ponents and glass-to-metal seals described in an illustrated
booklet from Henry Wiggin & Co., Thames House, Millbank,
London, S.W.1.

¢ The Cosmocord Story ” is the title of an illustrated booklet
describing the development of the firm’s work in piezo-electric
crystal devices and also some of the present manufacturing
techniques. From Cosmocord, 700, Great Cambridge Road,
Enfield, Middlesex.

V.H.F. Equipment from Germany. F.M. transmitters;
receivers for radio relay systems; dual-receiver equipments;
f.m. transmitter aerials; broadband receiving aerials; and test
equipment; made by Rohde & Schwarz. Leaflets from the
British agents, Aveley Electric, 44, Tottenham Court Road,
London, W.1.

Leaflets from
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Physical Nociety's Exhibition

NEW ELECTRONIC DEVICES AND TECHNIQUES

This report is followed by surveys of recently

introduced valves and ailied devices; also of

test and measuring gear. These surveys cover

exhibits at both the Physical Society’s and

R.E.C.M.F. shows. Some products appeared at

both, so no distinction is made here between
the two exhibitions.

RESEARCII

MANY physical effects have been exploited in the search
for the ideal electro-acoustic transducer (loudspeaker) and
a new one, demonstrated by D. M. Tombs, of Imperial
College, makes use of the fact that a corona discharge
between points 1s accompanied by a wind, generated by
the migration of ionized air particles. Under normal
conditions the wind is unidirectional, because of the differ-
ence in mobility between the negative and positive ions,
but by interposing a grid, suitably biased, between the
point clectrodes the opposing streams can be balanced.
If, now, an alternating signal voltage is superimposed on
the grid, acoustic radiation is possible and was in fact
demonstrated, From the initial asymmetry of air move-
ment one deduces that, in its present state of develop-
ment, the transfer characteristic would be non-linear—a
sort of “ionic Stentorphone ”; but at least it opens a new
line for investigation in improving what most people
agree is the weakest link in the sound reproducing chain.
A similar clectrical principle is involved in the “corona
triode ” also shown by Mr. Tombs. Like the transistor
it requires no heater current, and it gives a gain of 5
with an a.c. resistance of 500 MQ and a mutual conduct-
ance of 25 vA/kV.

A photocell amplifier with a simple wide-range a.g.c.
system was shown by the Armament Research Establish-
ment. It makes use of the fact that the input resistance
of a valve is inversely proportional to the grid current;
thus an input potential divider is established with the
photocell impedance which automatically reduces the grid
voltage due to steady illumination. The a.c. gain is not
affected and light modulation does not vary more than
+3db over a frequency range of 10c/s to 10ke/s even
when the steady background illumination is varied over a
range of 1,000:1 from, say, 0.0002 lumen to 0.2 lumen.

The basic causes of the residual interference from the
gas discharge in fluorescent lamps, and similar phenomena
in vacuum filament lamps, are being investigated by
Siemens and a demonstration was given showing how the
radiation is related to the electrode emission and the
filament current. Normal gas-filled filament lamps do
not racliate.

Research into the properties of new and existing
materials was prominently represented at this exhibition.
Wayne Kerr were showing examples of potting resins
specially compounded to minimize mechanical and ther-
mal shocks, and the reduction of valve microphony ob-
tained by the use of semi-flexible resins was demonstrated.
Butyl rubber as a moulded insulator for high-voltage
transformers was shown by B.T.H.

Much interest is being shown in silicon as a semi-
conductor for diodes on account of its low reverse volt-
age, which is held to much higher temperatures than in
germanium. B.T.H. demonstrated the method of growing
crystals and also a method of radioactive analysis to show
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Corona wind loudspeaker (D. M. Tombs).

the distribution of residual impurity in the growing
crystal.

Development continues in the production and utiliza-
tion of new ferrites. Plessey were demonstrating a ferrite
switch depending on the large change of incremental
permeability when the operating point is changed from
remanence to saturation, and have also produced a range
of nickel ferrites with magnetostrictive properties.

The Faraday magneto-optic effect in which the plane
of polarization of electromagnetic waves in a medium is
rotated under the influence of a magnetic field is exploited
in special ferrites to attenuate or modulate microwaves
(Radar Research Establishment), (Plessey). It is also used
for current measurement in high-tension power distribu-
tion systems, where the use of a current transformer
would present difficulties (British Electrical and Allied
Industries Research Association).

Ferroelectric behaviour in ceramics formed the subject
of a comprehensive exhibit by G. E. C. Research Labora-
tories, and it was shown that the large change in permit-
tivity at the Curie point could be exploited to generate a
fire alarm signal. Dielectric amplifiers based on the
hysteresis characteristics of these materials were also
demonstrated.

NON-INDUSTRIAL ELECTRONICS

IMAGE converter tubes are well known for their use as
“electronic shutters” in high-speed photography, but
hitherto the shortness of exposure has been limited to
about 30 x 10™* second by the inability of the electrical
circuit to convey pulses of such short duration. Mullard
were showing how this exposure can be reduced some ten
times to 3 x 107° second by using r.f. techniques—the pulse
being conveyed by a coaxial line to a modified image con-
verter tube with coaxial connecticns and a ring of resistors
providing correct termination of the line. The switching
pulse was actually generated by a spark, and it was the
licht from this spark that was being shuttered, a visual
image appearing on the screen of the image converter.
By using mirrors to vary the length of the light path from
the spark point to the tube photo-cathode (and so altering
the arrival time of the spark image relative to the shutter-
ing pulse), it is possible to examine individual stages of
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the spark formation—reducing the eflective exposure time
to as small as 3 x 107" second.

The scanning and display principle used in the flying-
spot microscope (represented at the show by the well
known Cintel model) is now extending into other fields.
One particuluarly interesting example was a scanning X-ray
system shown by the Royal Cancer Hospital. Here, the
place of the flying-spot c.r. tube is taken by a special
X-ray tube in which an electron beam scans a platinum-
foil target about the size of a post-card. The raster of
X-rays so produced passes through the thin target and
the tube face and after being modulated by the object
under examination is picked up by a scintillation detector.
‘The signal pulses from this are then integrated and ampli-
fied and used to intensity modulate a display c.r. tube
which is being scanned in synchronism with the X-ray
tube. Because of the great sensitivity of the scintillation
detector the system is claimed to be about 20 times more
sensitive than conventional X-ray apparatus.

Another exhibit using the flying-spot principle was an
equipment for counting and sizing small particles, demon-
strated by Mullard. This works on the same gencral
principle as the Mullard apparatus shown last year, but for
sizing purposes the scanning spot is given a secondary
deflection, downwards across the particle and back again,
at the end of the first line scan. The length of the excur-
sion is then used as a measure of the particle size.

For the actual process of counting and registering pulses
the well-known Dekatron was very much in evidence in
a large number of instruments. There is now, however,
a new type of decade counting tube which is a good deal
faster in operation than the glow-discharge transfer
method. This is the Mullard E1T, a miniature c.r. tube
using electrostatic deflection of the beam into ten different
positions, and in a demonstration it was shown counting
at a p.r.f. of 100ke/s. Counting is also the basic opera-
tion in digital computors, and in this ficld the same firm
were demonstrating how transistors can be used in place
of wvalves for various functions—with considerable
advantage in reliability and heat dissipation.

There were actually no complete digital computors to
be seen at the exhibition, but several of the analogue kind.
A particularly interesting one, shown by Elliott and using
d.c. amplifiers as functional units, is designed so that
problems can be set up on a series of detachable panels,
each of which plugs into a d.c. amplifier. It is thus
possible to remove a problem en bloc and keep it set up
whilst leaving the main instrument free for other work.
A miniature analogue computor was demonstrated by
Saunders-Roe, while Southern Instruments had a correlo-
gram computor with photo-electric line followers to work
from continuous line records on film or paper.

INDUSTRIAL ELECTRONICS

THE measurement and recording of fundamental physical
quantities such as displacement, velocity, acceleration,
temperature and pressure forms the basis of the appli-
cation of electronics to industrial processes. Initially, a
transducer is required to convert the physical quantity into
a voltage or current which can be amplified by valves or
magnetic amplifiers. The output from this transducer is
generally applied to a self-balancing potentiometer,
operated by a servo motor, and the setting of the potentio-
meter is recorded on a moving chart or may be used to
control industrial processes through relays or larger servo
motors. Typical of this widely represented branch of the
electronic art are the Foster continuous-balance electronic
potentiometers, the Cambridge Instrument multi-point
electronic recorder and the Boulton and Paul automatic
manometer for use in wind tunnels or in any fluid pressure
system.

Variation of capacitance forms a sensitive method of
measuring distance or displacement and is applied in the
prototype of a probe for the exploration of the internal
diameter of small bores. It is used in conjunction with
the three-terminal bridge shcwn last year by Wayne Kerr
and can be calibrated to give direct readings of distance
at balance.
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Fatigue testing of rod specimens by ultrasonic
vibration (Mullard).

The thickness of electroplated films can be measured
magnetically as in the B.S.A.-Tinsley gauge in which the
adhesion of a small magnet is balanced against the tension
of a light spring balance; or thermo-electrically as in a
method developed by the British Non-ferrous Metals
Research Association and shown by Elliott Brothers. A hot
probe and a cold probe are applied to the surface of the
plating and the thermal e.m.. generated between the
plating and the base material appears between the two
probes. A magnetic amplifier is used between the probe
output and any suitable indicator, recorder or relay.

Measurement of thickness by ultrasonic methods where
only one side of the material is accessible, as mn the case
of pressure vessels, may be effected in several ways. In
the Dawe Instruments “Visigauge” standing-wave
resonance in the thickness of the plate increases the power
absorbed from the driving oscillator and this change is
displayed as a “ pip ” on the vertical scale of a cathode-ray
tube. The horizontal scale is a function of frequency,
which is swept cyclically through an appropriate range,
and can be calibrated to read thickness directly. In the
Kelvin-Hughes depth and thickness accessory for their
standard ultrasonic flaw detector, a short pulse is applied
simultaneously to the plating under test and to a liquid
delay line of adjustable length. Both return pulses are
displayed on a c.r. tube, and, when adjusted to coincidence,
the depth can be read off directly. The instrument is
calibrated for mild steel and has a range of lin to 4in.
By a technique, in which an electrical step function is
applied to a thick barium titanate disc with heavy mech-
anical damping to give a stress with a sharply defined
leading edge, the Ultrasonoscope Company (London) have
succeeded in resolving echoes in steel and aluminium for
thicknesses down to 0.02in.

WIRELESS WORLD, JUNE 1955

www americanradiohistorv com


www.americanradiohistory.com

!
4

Elliott analogue computor.

Magnetically-controlled
tap for automatic titra-
tion (Pye).

the non-destructive
testing of materials were shown by the National Coal
Board (elastic properties of coal) and by A. E. Cawkell (for
checking the compressive strength of concrete in fabricated
building units). A spectacular demonstration of the time
that can be saved in fatigue testing of melals was given

Applications of ultrasonics for

by Mullard. Short rcd specimens, welded to a tapered
mechanical transformer element were excited with ultra-
sonic power of the order of kilowaus at a frequency
equivalent to the half-wave longitudinal resonance of the
bar. Under these conditions velocities are a maximum at
each end, and compressional and tensile stresses at the
middle. Strain is measured by capacitance probe near the
free end. To show the magnitude of the forces which
could be applied, specimen bars were raised to
incandescence in the centre in a matter of scconds.
Normally, of course, the specimen would be water-cooled.

Continuous monitoring of thickness of sheet materials
during manufacture by the absorption of beta rays
(electrons) from a radioactive source has long passed the
development stage, and ruggedly housed units suitable for
use under factory and mill conditions are made by a
number of firms. Typical of this trend is the Type 150
beta gauge made by Isotope Devclopments. In the Ekco
thickness gauge, provision is made for automatic overall
standardization every 30 minutes with servo correction for
amplifier sensitivity and source decay or contamination.
The thickness at predetermined points across the width
can be sampled at intervals, the duration of which can be
pre-set by the operator. To meet the needs of the paper
industry Baldwin Instruments have produced an accessory
to their “ Automat” beta ray thickness gauge designed to
measure the weight per unit area, and thus the “hcight”
or “profile ” of the paper surface, across its whole width.
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Isotope Developments Type 150
beta ray thickness gauge.

V\ ‘;f g
Mullard high-speed photography apparatus.

14

Southern Instruments {
correlogram -
computor.

A continuous record is obtained on a pen recorder.

As an alternative to electron penetration, the back-scatter
due to gamma radiation is now coming into use for the
measurement of thickness. In a prototype instrument
shown by Ekco Electronics, cobalt 60 is used as the
radiation source and a differential circuit is used to separate
the reflected photons from the primary radiation. The
detecting photomultiplier tube is associated with a circuit
time constant long enough to remove random fluctuations
from the indicator. Baldwin Instruments also showed a
prototype back-scatter thickness gauge designed to measure
metal sheet thickness where only one side is presented,
and a transmission gamma-ray thickness gauge for reveal-
ing non-uniformity due to variations of ingot temperature
in hot steel rolling mills.

In chemical analysis increasing use is being made of
electronic methods. The measurement of hydrogen ion
concentration (pH) is already well established and the
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trend is towards miniaturization, as exemplified in the
Pye Type 11084 instrument.

In the estimation of acids and alkalies by titration, the
end point is usually indicated by a pH meter and in the
Pye Type 11600 instrument the out-of-balance signal from
the pH meter is used to control a magnetic stop valve with
fast and slow rates of dispensation of the neutralizing
reagent. The end point may be pre-set to any value within
+0.1 pH and the changeover from fast to slow dispensa-
tion can be set to come into operation up to 5 pH units
before the end point.

A different method of titration with many interesting
features is employed in the automatic titrimeter showr, by
Electronic Instruments. Instead of using calibrated acid
or alkaline solutions of known concentration, the starting
point is a neutral salt of indeterminate strength. A current
is passed through the salt solution in a cell with semi-
permeable ends and acid or alkali is liberated at the elec-
trodes, depending on the direction of the current. The
current is integrated by a low inertia motor and counter
unit of the type designed by Electro Methods and gives a
direct measure of the amount of reagent generated and used
for the titration (1 gram equivalent ion is equivalent to
96,494 coulombs). The process is stopped automatically
when the predetermined end point is reached on the pH
meter.

Rapid analysis of the constituent elements of solutions
is possible by a method known as polarography, in which
a progressively rising e.m.f is applied to a mercury
dropping electrode. Current flows in well defined steps in
which the starting e.mf. is related to the identity of the
conducting ion and the height of the step to its concentra-
tion. In the Tinsley recording polarograph the first
derivative di/dv of the current-voltage relationship is
displayed, which gives better resolution, and a square-wave
method developed by Barker and Jenkins, of A ER.E,, and
utilized in the Mervyn Instruments polarograph gives
greater latitude in dealing with constituents of widely
different concentration.

MISCELLANEOUS EXHIBITS

A MAGNETIC reactor, having various applications in-
volving frequency shift of an oscillator by means of an
externally applied audio or d.c. voltage has been developed

TEST AND

MEASURING

Plessey magnetic ferrite reactor.

by Plessey. A fruitful field of usefulness is for frequency
modulating v.h.f. oscillators and transmitters and for auto-
matic frequency control of a v.h.f. oscillator.

The reactor consists of a small ferrite former with a
few turns of wire wound toroidally on it and forming part
of the tuned circuit of the oscillator it is required to
control, or frequency-modulate as the case may be. The
toroidal coil is mounted in an electromagnet system in
such a way that by applying either a d.c. or an a.c. voltage
to the electromagnet winding the incremental permeability
of the ferrite core, and hence the inductance of the toroidal
winding, can be varied. An inductance change of the
order of 10 per cent is attainable. The unit shown by
Plessey is designed for use at frequencies of from 50 to
100 Mc/s.

Some really lilliputian input and output audio trans-
formers were exhibited by Fortiphone. The company
has, of course, had a wide experience in the manufacture
of very small parts for hearing aids. The transformers
shown were mainly for transistor circuits and were in
ratios of between 2 and 10 to 1 and either encapsulated in
potting resin or open. The smallest measures 3in x zin x
2in, while the largest of the miniatures is only Zin x #in x
3in. Primary inductances (with no d.c. flowing) of 30H
or so are achievable with some of these tiny transformers.

Recent improvements in the precision-type silvered-
mica capacitors made by Johnson, Matthey consist of
using thinner mica and a larger silvered area than hitherto
and thus providing more pFs per unit area.

GEAR

Apparatus Shown at the RE.C.M.F. and Physical Societv’s Exhibitions

MANY of the instruments to be mentioned were shown
in prototype or pre-production form, and are therefore
subject to modification before they become available, if
they do. Likewise many of those which were available
for the first time had been previously reported in
Wireless World so are not mentioned again unless the
modifications were substantial.

After a period during which the design of unamplified
meters had seemed almost to have reached finality, signs
of remewed activity were to be seen in a considerable
number of new models. The demand by the Services
for hermetical sealing has been met by several makers.
The well-known Avometers 7 and 8 now have counter-
parts in Araldite “D?” tropical dress as 7X and 8X.
The trend towards wide-angle deflection continues.
British Physical Laboratories showed sub-panel-mounted
meters to accord with contemporary styling, and Everett
Edgcumbe a new system of scale lighting distributed by
a Perspex surround. Pullin now have two multi-rangc
d.c./a.c. test meters of the Amp-Volt-Ohm type, one with
a 1 mA movement and the other 50 xA, for which a
special 20-way multi-bank switch was developed; there is
also a miniature d.c./a.c. 19-range set. The same firm
showed a moving-coil voltmeter mounted in a probe for
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measuring television eh.t. up to 25kV; full-scale cur-
rent, 40 xA. An ingenious device enables the whole of
the scale to be used for cither positive or negative
voltages without reversing connections. To the Pye series
of “Scalamp” high-sensitivity instrumecnts has been
added a voltmeter taking a full-scale current of 1pzA
(i.e,, 1MQ per volt, for those who prefer to put it in
that roundabout way). The lowest range is 10 mV fs.

Another conception of rugged sensitivity is the Doran
portable combined pointer and reflecting galvanometer,
obtainable with various full-scale readings; examples are
+0.12mV (10-Q coil) and +1.5pA. Among new fre-
quency meters are those by Pullin and Electrical Instru-
ment Co.; the latter also showed differential a.c. meters
in which two opposing rectifiers are connected to a
centre-zero movement, obtainable with f.s.r. from +50 ¢A
upwards.

The valves in valve voltmeters have hitherto been of
the vacuum type, but this year a sign of the times is
the British Physical Laboratories’ “ Transranger ” multi-
range voltmeter and megohmmeter in which an instru-
ment outwardly uniform with their test meters having a
movement requiring 25 #A for f.s.d. nevertheless is fully
deflected by 1 rA, the gain being provided by an internal
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Pullin e.h.t. probe voltmeter.

transistor amplifier. Changes due to temperature
coefficient are neutralized by initial setting-up procedure.
Voltage is measurable from 0.001 to 500, and resistance
from 0.001 to 100 MQ. A new Avo multi-range d.c.
voltmeter also takes 1pA fs.,, but uses conventional
valves. So does the Marconi Instruments TF1041 on its
d.c. ranges, which extend up to 1,000V; but for a.c.
measurements use is made of a probe containing a
rectifier valve of the coaxial type, by means of which
the frequency range is maintained level within 1db up
to 700 Mc/s. Resistance is measurable from 02Q to
500 MQ. This instrument is in production. So is the
latest version of the Pye d.c. microvoltmeter, in which a
galvanometer moving coil is made to set up an a.c. signal
which is amplified and rectified. A somewhat similar
means of stepping-up sensitivity is used in a new Pye
instrument, called a *“ Nanoammeter > because on its most
sensitive range the f.s. reading is 10x 10—° A.

A considerable number of new or improved oscillo-
scopes were shown, including several each by Cossor,
Nagard and Solartron. Most if not all of these use
post-deflection accelerator tubes to give adequate traces at
the very high speeds which now arc expected of even
general-purpose instruments. Along with this goes wide
bandwidth in the deflection amplifier; for example, 5 ¢/s
to 10 Mc/s in the “Solascope” CD514, notwithstanding
that this is a relatively inexpensive model. A new Cossor
model (1056) covers from 5kc/s up to no less than
80 Mc/s. The E.M.1. Type WMS includes the valuable
feature of meter-read voltage and time along the X and
Y axes of the trace, together with the ability to put a
television picture on the screen and select any part of
any line of it by means of a marker and then switch
over to normal waveform examination of the selected
part. A cathode-follower probe unit with interchangeable
attenuator heads enables the wide frequency band to be
maintained up to the point of application. E.M.I. dis-
tributed amplifiers, suitable for oscilloscopes, handle a
bandwidth of over 100 Mc/s; to the earlier high-level
Type 2C has now been added a low-level rype that can
be cascaded with it to give an overall gain of x 300.

It is interesting to compare methods of providing more
than one trace. Cossor continue to use their single-gun
split beam, with improved non-interaction, in their new
Model 1059. Nagard and Southern Instruments use the
20th Century Electronics multi-gun tubes, of which
advantage is taken in Southern’s M972 of the ability to
make one of the traces a horizontally expanded version
of the other. In the Mullard L1101 the two traces result
from electronic to-and-fro switching of a single beam
during each flyback. Lastly, Cintel provide any number
of traces by means of separate c.r. tube units, which can
be assembled like bricks. Incidentally, the Nagard
“Unitel > system imparts similar flexibility to the
oscilloscope as a whole.

A number of new attenuators were to be seen. The
Advance A63 turret model for frequencies from zero to
1,000 Mc/s provides 10db steps from 0-50db using
resistance arms. It is of 75-ohm coaxial construction, and
the operations of withdrawing both end connections
axially, bringing a new attenuator pad into line, and
closing up the contacts, are all performed by a continuous
rotational movement of the control knob. Separate
75-ohm encapsulated attenuator pads for use up to
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Combined pointer and reflecting
galvo made by Doran Instru-
ments.

i

E.M.I. cathode follower probe with some of the interchange-
able heads available.

300 Mc/s were shown by British Physical Laboratories.
Coming to microwaves, an assembly was shown by
Wayne Kerr for calibrating S-band attenuators from a
piston attenuator at 80 Mc/s to within 0.015-0.02db.
Elliott demonstrated absolute calibration of X-band
attenuators by a process of adding together two signal
outputs previously adjusted to equality, thereby giving
a 6.02db step, from which further steps can be
determined. The B443 continuously-variable X-band
attenuator shown by the same firm is a beauriful piece
of instrument making. It is calibrated direct in db,
standing-wave ratio and voltage reflection coeflicient, and
of the total range up to 100db that up to 40db is of
high precision.

In the field of bridge work a most imposing exhibit

Elliott precision ** X "'-band attenuator

Encatsulated attenuator unit, British

Physical Laboratories.

FA200, made by

Top view of turret attenuator mace by Advance Components
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was the Smith bridge on the Tinsley stand, for the
measurement of thermometer resistors to within 4 in 10°.
Notable features are the massive switchgear and the
elaborate precautions to ensure constancy of the man-
ganin resistance standards, such as the method of
spirally winding a helix of the annealed wire between
Perspex discs, and the devices for maintaining constant
and uniform temperature. A modern version of the
Kelvin double bridge for low resistances was shown by
the Cambridge Instrument Co. For use with the r.f.
capacitance bridge by Electronic Tubes for the measure-
ment of interelectrode capacitances can now be obtained a
series of jigs to Anglo-American Service standards, each
for a particular type of valve holder. Doran showed a
new universal a.c./d.c. bridge and a bridge amplifier-
indicator; Griffin and George a “Nivoc” unit system
from which bridges can be assembled; and Salford In-
struments an incremental-inductance bridge of the Owen
type, with c.ur.t. balance indicator. In the Muirhead
D728 equipment the impedance and phase angle of two-
terminal networks between 0.3 and 100 kQ are measured
at 50 and 10*/2x c/s by comparison with resistance in
a balanced amplifier circuit. The same firm showed an
instrument for comparing the voltage and phase of two
sinusoidal signals. Comparison is also the basis of an
instrument by the Electrical Instrument Co. for
measuring and grading components. Its standard is
normally their push-button decade capacitor (also shown),
and a useful feature of the comparator is a sensitivity
switch by which the meter can be made direct-reading
in percentage deviation of the component under test. The
display mechanism in the Wayne Kerr CR and LR
bridges, by which mistakes in reading are rendered
almost impossible, appears in improved form in the pro-
duction versions of those instruments.

The same admirable attention to operational con-
venience is found in the new decade oscillator of the
same make, in which the frequency from 10 ¢/s to
110ke/s is directly shown. The decade principle for
oscillators has been used by Muirhead for some years,
and the latest cxample is their D695, considerably smaller
than previous models but with a high performance.
Where spot frequencies (5¢/s to 50kc/s) and output
voltages (5 mV to 20 V) will do, the Cawkell QSP31
oscillator gives 0.1 per cent frequency calibration at a
low price—and there is a l-per cent modcl at a lower
price. The beat-frequency principle is used in the
Furzehill 50¢/s to 20 k¢/s oscillator, a feature of which
is a +50 ¢/s incremental control. For the exceptionally
low frequency range 0.03-30 ¢/s Airmec use a rotating
capacitor to modulate a hf. signal which is rectified and
amplified to yield the output.

Most of the new oscillators and signal generators for
the higher frequencies have been inspired by developments
in television and f.m. broadcasting. The Advance range
has been supplemented by Type Rl, covering the whole
vf 30c/s to 3Mc/s in one range, and 3-10 Mc/s in

¥
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another, using a RC type of oscillator. Bands I, II and
III and the relevant ifs are included in a low-priced
sweep oscillator by Taylor, in which 5-250 Mc/s is covered
in one beat-frequency range; wobbulation is by reactance
valve. The Cossor “ Telecheck ” Model 1323 also covers
all three bands and their ifs in 2 more elaborate specifica-
tion that includes a crystal oscillator to provide accurate
frequency marker pips on the trace. Owners of the earlier
Model 1322, which is similar except for the absence of
Band II, may be interested in Model 1324, which is an
alignment generator specifically for testing f.m. receivers,
and includes a display of the discriminator characteristic.
The Avo Type TFM a.m. and f.m. signal generator, shown
in prototype last year, has not yet reached finality, but is
cxpected to cover 5-255 Mc/s with an a.m. signal and
80-100 Mc/s with fm. The frequency scale is direct
reading and fitted with a device for correcting it by known
frequencies. At the laboratory level, Marcom: Instruments
have recently introduced the TF1077 f.m. signal generator
covering 19.7-102.5 Mc/s. A piston attenuator is used,
and frequency modulation is by varying the permeability
of a ferrite core on which the r.f. inductor is wound. A
new M.I. a.m. signal generator is the TF801B, covering
the unusually wide frequency range of 10-500 Mc/s.
Range changing is by contactless switch, and the r.f.
valves are of the disc-seal type. For still higher fre-
quencies (L band, 960-1,250 Mc/s) there is now the
TF1078, with a piston attenuator having a range up to
110dbm. Yet another new generator of the same make
is the OA1000, for the increasingly important Q band
(33,300-37,500 Mc/s). The oscillator is, of course, a
klystron, its frequency being stabilized by a variety of the
Pound system. A feature of the latest version of the
Airmec general-purpose 30 ke/s to 30 Mc/s signal genera-
tor is a horizontal direct-reading illuminated frequency
scale 4ft long on every range.

With applications in such fields as television, radar,
communications and nucleonics, the need for pulse
generators is growing, and new types were shown by
Solartron, British Physical Laboratories and E.M.I., with
pulse width adjustable down to a few millimicro-seconds.
The Mullard L141 generator produces pulses in pairs
separated by an interval variable from 1 usec to 0.1 sec,
B.P.L. also exhibited a pulse-height voltmeter, inde-
pendent of pulse width and repetition rate above 700 p.p.s.
For amplified testing Solartron have a square-wave
generator (GO511) with rise and fall times as low as 40
and 25 usec respectively on the highest frequency range.
An entirely different kind of special waveform is produced
by the Dawe *“ white noise ” generator Type 419, in which
a thyratron in_a magnetic field generates a noise output
uniform from 20 c/s to 5 Mc/s, reducible to 500 k¢/s or
20kc/s for testing apparatus over narrower frequency
bands. For taking frequency characteristics, etc., such a
generator simulates transient signals such as speech more
closely than does c.w., and acoustic standing waves are
avoided.

-

Capacitance Bridge Type B221 made by
Wayne Kerr.

Left: Cossor Model 1324 F.M. alignment signal
generator with probe and capacitance coupling.

WIRELESS WORLD, JUNE 1955

www americanradiohistorv com


www.americanradiohistory.com

shown

Acoustic  calibrator
microphone of Dawe sound meter.

in  position on

Right : Labgear standing-wave-ratio
direct-reading meter.

Useful in conjunction with it, or with other apparatus
such as a sound level meter, is the Dawe Type 1410 octave-
band analyser, consisting of switched filters selecting six
octaves in the range 75-4,800c/s (also 20-75¢/s and
4.8-10 kc/s), a calibrated attenuator, amplifier and output
meter. Another new Dawe instrument is an acoustic
calibrator, consisting of a stable 24in loudspeaker mounted
at one end of a cylinder designed to fit over the micro-
phone of a sound level meter. By feeding the loudspeaker
with a known signal voltage, the calibration of the meter
can be checked.

Both the Avo and Taylor valve testers have been im-
proved into new models, especially as regards ability to
cater for new valve types. The Taylor (45C) has addi-
tional switch positions and an adaptor for c.r. tubes. Two
new laboratory equipments for c.r. presentation of families
of valve characteristic curves were shown: one by Cossor,
which is capable of displaying two sets of curves simul-
taneously, and is particularly suitable for revealing the
characteristics in the positive-grid region, inaccessible by
static tests; and the other an extremely elaborate three-
rack set-up by Electronic Tubes, in which not only the
valve curves but the graticule is produced via the same
amplifier and beam, making the calibration independent of
amplifier linearity and stability. Bridge measurements of
the valve parameters can also be made at any desired

int.
poA neat standing-wave-ratio meter by Labgear enables
v.h.f. loads to be matched to 75-ohm coaxial lines. The
instrument is direct-reeding in s.w.r. The Solartron s.w.r.
and reflection coefficient indicator is an amplifying detector
with an input impedance of 20k, for use with a slotted-
line in microwave circuits. The Advance range of instru-
ments now includes a moderate-priced and versatile
Q-meter, Type T1. The basic principle is the con-
ventional one, and a wide frequency range (100kc/s to
100 Mc/s) is practicable owing to the use of an inductive
coupling of very low impedance. The oscillator is modu-
lated at 50c¢/s, enabling a sensitive valve voltmeter to be
used without the need for zero setting. A still more
versatile instrument 1s the Airmec “ TeleVet,” which, as
its name implies, is for television servicing. It contains
in one portable case all that is normally required, including
wobbulator, pattern generator, a.m. signal generator, a.f.
oscillator, oscilloscope, e.h.t. voltmeter, a.c. and d.c. valve
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Type OA1,000 ** Q *’-band signal
generator
Instruments.

made by Marconi
Interior view.

\ Airmec

rack-mounted  fre-
quency measuring equipment
with electronic counter.

voltmeter, and crystal calibrator. The instrument covers
8-70 and 168-230 Mc/s, is safe when used with a.c./d.c.
scts, and for such a comprehensive equipment is inexpen-
sive. The same maker exhibited an electronic counter
rack with very clear direct-reading illuminated display of
the number of cycles, suitable for quick and accurate
frequency measurement.

VALVES AND
SEMI-CONDUCTORS

THE most unusual valve be seen this year was
undoubtedly the backward-wave oscillator or * carcino-
tron” shown by Mullard. It is similar in form to the
ordinary travelling-wave tube but the r.f. field energy
travels in the opposite direction to the electron beam flow.
A characteristic feature is the very wide tuning range,
which is obtained simply by varying the electron beam
accelerating potential (see graph). The collector potential
13 200 V and the beam current 25 mA, while the power
X}qu/mt is 50mW at 11,000 Mc/s or 120mW at 18,000

c/s.

In conventional travelling-wave tubes there were two
new types shown by English Electric, the N1001 and
N1002. Operating as amplifiers, they both have a gain
of 25db over the frequency range 1750-2300 Mc/s, the
N1001 giving an output of 20 W and the N 1002 an output
of 1mW. Another microwave valve using velocity modu-
lation of the electron beam is the klystron, and on view
was a new Ferranti type with the high output power of
500 watts at 9,400-9,700 Mc/s. The cathode of this valve
is designed to give a very heavy beam current and the
power dissipation of the collector, which has to be water-
cooled, is 4 kW,

Of particular interest amongst the receiving-type valves
on show was the Osram KT35 beam tetrode. This is
intended for use as an audio amplifier in a.c./d.c. circuits
(the heater rating is 0.3 A, 52V) and two of the valves
connected as pentodes in push-pull will give an output
of 25 watts from a mains supply of 220 volts. In this
pentode condition the K'T55 has the high mutual conduct-
ance of 16 mA/V. Another new audio valve for large out-
put powers was the Mullard EL.34. It is notable for its
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FREQUENCY {(kMc/s)

BEAM ACCELERATING VOLTAGE (kV)
Tuning range of Mullard carcinotron.

500-Mc/s sine wave recorded on 20th Century oscilloscope
tube S6A20-3.

high maximum anode voltage of 800V, which permits
operation in push-pull circuits with output powers up to
100 watts (at 5 per cent distortion). Both the KT55 and
the EL34 are on the octal base.

High power and high mutual conductance were also the
outstanding features of the new Ediswan beam tetrode
13E1, a d.c. control valve intended for use in stabilized
power supplies or servo control systems. The slope 1s
actually 40 mA/V, while the maximum anode dissipation
is 90 watts.

Cold cathode triodcs, or trigger tubes, for use in elec-
tronic switching circuits are still very popular because
they are reliable, long-lived and need no heater supplies.
Osram were showing one, the CCT6, which can be used
in circuits having wide component tolerances, while the
Mullard Z803U is notable for the stability of its trigger
characteristics.

New entrants into the transistor field are Pye Indus-
trial Electronics, who have come out with a complete
range of germanium junction p-n-p types, hermeticaily
sealed, for audio and if. applications. Under the series
type number of V10, they have collector voltages of 10V
and various input and output resistances. A similar
range of junction p-n-p types have been produced by
G.E.C. It comprises the EW53 and EWS59, which are
intended for power applications and will operate at fre-
quencies up to a few hundred kilocycles, and the EWS58,
designed for low-power, low-frequency amplifiers such as
in hearing-aids. Yet another series of junction transistors
which may be already well known are the TJ1, TJ2 and
TJ3, shown by Brimar and S.T.C.

A junction transistor using silicon is the next thing to
be expected, but in the meantime we have a range of
silicon junction diodes, types ZS10A, B and C, produced
by Ferranti. Thesc are characterized by their extremely
low reverse current of less than 10 uA for a reverse voltage
of —50V and by their ability to operate at temperatures
as high as 100° C. Forward currents are 0.1 A continuous
and 1 A peak. A developmental silicon junction diode was
also shown by S.T.C.
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Germanium junction diodes are still being developed.
however, and one interesting example was the G.E.C. type
EWS54, intended for power rectification. Fitted with cool-
ing fins it will give a rectified output of 50V, 24 A, and
good regulation is obtained because of its low forward
resistance of 0.05ohm. For h.t. power supplies based on
relaxation-oscillator generators, Mullard were demonstrat-
ing a power transistor used with germanium junction recti-
fiers to produce a d.c. output of 150 V at 5 watts from a
12-volt supply. The photo-electric properties of the ger-
manium junction were also represented, by the S.T.C.
miniature germanium photocell type P40A, which is so
small that six of them can be arranged in a row across
standard teleprinter tape for “ reading ™ the punched holes.

Amongst conventional plate rectifiers the most interest-
ing development was a range of new Westinghouse types
with aluminium cases which are bolted flat to the chassis
to conduct the heat away. This enables the size of the
rectifier to be reduced for a given power rating. A similar
reduction in size is given by clements each capable of
handling 27 volts in the tubular selenium rectifiers shown
by Salford.

Oscilloscope c.r. tubes were well represented, and an
outstanding one for high “writing” speeds was the 20th
Century S6A20-3, which has three post-deflection
accelerator electrodes and is capable of recording a
500-Mc/s sine wave with a time-base speed of 650 cm
per microsecond. Mullard were showing two new 3-inch
tubes, DG7-32 and -36, the first-mentioned being notable
for its low final anode voltage of 500 V.

i/
G.E.C. germanium  junction

diode EW54 (right) and EWS5!
point contact transistor (left).

Left: Ediswan beam tetrode 13El.
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DESIGN FOR A

20-Watt  High-Quality

Amplifier

2.—Constructional Details and Performance

By W. A. FERGUSON,*
B.Sc.(Eng.), A.C.G.1., Grad. l.LE.E.

lN the first part of this article some considerations
were discussed which affect the choice of valves and
circuit arrangements in the output stages of amplifiers
designed for use in high-quality sound reproduction.

In amplifiers designed to handle power outputs
greater than 12 to 15 watts and in which low-distortion
operation towards peak power output is still required,
the use of distributed load operation with valves of the
25-watt anode dissipation class is of particular interest.
By using this method of valve loading the effective
power output of a low-distortion triode push-pull
stage (approximately 12 watts) can be raised to 30 to
35 watts whilst the benefits of low inherent distortion
and relatively low output impedance are well main-
tained. Performance typical of the Mullard EI.34
output pentode with partial screen-grid loading was
illustrated in Fig. 3 of the previous article.

The present article describes a design for a high-
quality amplifier of 20 watts rated output in which
similar load conditions are used for the EL34 valves
in the output stage. The amplifier is intended to
allow of the highest standard of sound reproduction
when used in association with suitable pre-amplifier
circuits, high-grade pickups and loudspeaker systems.

TABLE 1

Summary of Performance of Prototype |
Amplifier |
Power output:
| 20 watts minimum from 30 c/s-20 kc/s.
Power response: |
} within 0.5 db of 1 kc/s level at 20 watts over
range 30 c/s-20 kc/s. |
Frequency response (1 watt level):
within 1 db of 1 kc/s level 2 ¢/s-100 kc/s.
Harmonic distortion (400 c/s):
<0.059, at 20 watts.
l Intermodulation distortion (40 cfs,
ratio 4:1):
l 0.79,, with peak corresponding to 20 W sine-
wave power.
1.0%,, with peak corresponding to 29 W sine-
wave power.
Hum and noise:
| —89 db relative to 20 W with 10-kQ source
resistance,
Sensitivity:
220 mv for 20 W output.
Phase shift:
10° maximum at 10 c/s.
20° maximum at 20 kc/s.
Output impedance:
approximately 0.3 Q at 40 c/s, | kc/s and 20
kc/s at 20 watts output.

10 kc/s;
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General view of top of prototype 20-watt amplifier, which
uses EL34 output valves.

A summary of the overall performance of the amplifier
is given in Table 1.

A circuit diagram and list of component values is
given in Fig. 1. The circuit arrangement is basically
similar, except for the output stage, to that used in
the Mullard 5-valve 10-watt high-quality amplifier
design in that the output stage is driven from a
cathode-coupled twin-triode phase-splitting amplifier
which is in turn preceded by a high-gain voltage
amplifier stage. The first stage in the amplifier is
d.c. coupled to the phase splitter in order to minimize
low-frequency phase shifts. The main feedback loop
includes the whole circuit, the feedback voltage being
derived from the secondary of the output transformer
and injected in the cathode circuit of the first stage.

Output Stage.—The main feature of interest in the
output stage is the use of the Mullard EL.34 high-
slope output pentode with partial screen-grid loading,
the screen grids being fed from taps on the primary
of the output transformer. Measurements during the
course of design showed that optimum conditions are
obtained in this form of output stage when about
40, of the primary winding of the output trans-
former is common to anode and screen grid circuits.
In the present design a C-core transformer is used
which has tappings at 43% of primary turns.t

The anode-to-anode loading of the output stage
is 6.6 kO and, with a feed voltage of 440 at the centre-
tap of the output transformer primary the combined
anode and screen-grid dissipation of the output valves
is 28 watts per valve. With the particular screen-
grid to anode load ratio used, it has becn found that
improved linearity is obtained at power levels above
15 watts when resistors of the order of 1,000Q are
inserted in the screen-grid feeds. The slight reduction

* Mullard V;lve Measurement and Application Laboratory.
1 Partridge Transformers, Ltd.—Type P3878.
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in peak power-handling capacity which results is not
significant in practice. Separate cathode-bias resis-
tors are used to limit the out-of-balance d.c. current
in the output transformer primary; the use of
further d.c. balancing arrangements in the out-
put stage has not been considered necessary.
It is likely, however, that some improvement in per-
formance, particularly at low frequencies, would result
from the use of d.c. balancing. It is necessary in
this type of output stage that the cathodes are by-
passed to carth even when a common cathode resistor
is used. Thus a low-frequency time-constant in the
cathode circuit cannot be climinated when automatic
bias is used.

Power Supply.—The power supply is conventional
and uses a Mullard GZ32 indirectly heated full-wave
rectifier in conjunction with a capacitor input filter.
Paper smoothing capacitors have been used in the pro-
totype amplifier, though the alternative use of clec-
trolytic capacitors is possible. The value of the
limiting resistors R,, and R,, will depend on the
winding resistances of the mains transformers used.
Their purpose, when required, is normally one of
voltage control only. Where a transformer having
very low winding resistance is used, a secondary

voltage rated at 400-0-400 may be found adequate.

The rating of the mains transformer is such that
an additional 30 mA may be drawn from the h.t.
supply to feed pre-amplifier circuits and radio feeder.
Additional decoupling will be required for these
supplies.

Driver Stage.—This stage uses a Mullard ECC23
twin-triode and fulfils the combined function
of phase splitter and driver amplifier. It is
of the cathode-coupled form and enables a high degree
of push-pull balance to be obtained. With the high
line voltage available the required drive voltage for
the output stage is obtained at a low distortion level,
which is approximately 0.4% for 20 watts power out-
put. The anode load resistors R;; and R;, must be
matched within 5%, R,, having the higher value for
optimum operation. Optimum balance is obtained
when the effective anode loads differ by 3%. It
is necessary also that the grid resistors R,; and R,,
in the output stage are of small tolerance since they
form part of the anode loads of the driver stage.
High-frequency balance will be largely determined by
wiring layout since equality of shunt capacitances is
required. Low-frequency balance is controlled by
the value of the time constant R, C; in the grid circuits

RADIO FEEDER
PRE_AMP DIFE
? L.
W% l woV == somA a6V
T L,
imA J; 7;, |
U
mm ; .
it ¥ :‘
RI7 :
RH RI] cm :
e BT
CH |
RIZ Ru Rls 1
R U
1} A |
' |
| 2A 2A
RADIO FEEDER | 315V |
Ty yisV Gl O 'f
a—f] l
4] Mﬁi%s
[ L]
Ris

LIST OF COMPONENT VALUES

R, 1MQ}watt -209% Ryg 470023 W min +5% C, 8 uF 450 V wkg.
gg 33 llig*i watt fgi'; gm 11252 1158 g watt iggg;o Cyo 50 uF 50 V wkg.
. ; watt %
R, 1000* 59 Roy 1kQ 3 watt  £10% g“ 52 l§50500\y “;{kg'
R; 4.7kQ 1 watt 10% Rop 1 kQ £ watt +109, 12 O wkg.
Ry 100 kQ* 10% R..[ May be required for voltage Cis 8uF 500 V wke.
R; 390 kQ* +10% 23] control depending on mains L, 10H, 180 mA, 200 Q
Ry 1.0 MQ } watt +20% Ros | transformer. T, Power transformer
R, 82kQ }watt -4109% C, 47pF +109, Secondary 410-0-410V, 180 mA;
Ryp 270 kQ # watt  +10% C. 50 uF 12 V wkg. 5V, 3A; 63 V, 4 A centre-
R;; 180 kQf § watt -10% C, 0.05 uF 350 V wkg. tapped; 6.3 V 2.5 A centre-
Ry, 180 kQf § watt £10% Cy 8 uF 450 V wkg. tapped.
R,; 470 kQf } watt +£10% Cs 0.25 uF 350 V wkg. T, Partridge Type P3878
Ry, 470 kQ} 1 watt +109% Cg 0.5 uF 350 V wkg. V; Mullard EF86
Rqp 8.2 kQ* (15-Q load) 45% C, 0.5 uF 350 V wke. V. Mullard ECC83
Rys 2.2 kQ } watt  £20% Cs 220 pF (15-Q load) Vs, V, Mullard EL34

4700 3 W min +59%

* High-stability carbon.
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(Cg Ry5 = 1.8 usec)
1 Matched within 5%,

Vs
1 Preferably matched within 59%,.

Mullard GZ32
Ry > Ryy.
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and this value has been
chosen to ensure adequate
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Fig. 2. Loop gain and frequency response and phase shift characteristics with feedback.
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Negative Feedback.—The 0 5 . 2 20 25 30
sensitivity of the amplifier Four (WATTS)
without feedback is 6.5 mV . L 2 45 T T L 7
for 20 watts output. With 0 23 3 _ ’ 2 e
feedback approximately 220 Vour (VOLTS)(R 4= 1500)

mV is required for the same
output level, the designed
overall loop gain being 30 db.
The loop gain, overall frequency response and phase
shift characteristics of the complete amplifier are
shown in Fig. 2.

In spite of the high degree of negative feedback
used in the present design an adequate margin of
stability has been achieved. Complete stability is
maintained under open-circuit conditions in the pro-
totype amplifier. An increase in feedback of at least
10 db, obtained by reducing the value of R,; should
be possible before signs of high-frequency instability
occur. In the form of design used oscillation with
capacitive loads is the form of instability most likely
to occur, but even with very long loudspeaker leads,
instability is unlikely to arise.

Distortion.—The harmonic distortion of the proto-
type amplifier at 400 c/s, measured without feedback
under resistive load conditions, is shown in Fig. 3.
The distortion curve towards the overload point is
also shown for feedback conditions. At the 20 watt
level the distortion level without feedback is well
below 1% and with feedback applied falls to below
0.05%. Harmonic distortion at 400 c/s reaches 0.1%
at approximately 27 watts output. The loop gain
characteristics are such that at least 20 db feedback is
maintained from 15 ¢/s 10 25 kc/s and 26 db down
to 30 c/s.

Measurement of intermodulation products has been
made, using a carrier frequency of 10 kc/s, and a

WIRELESS WORLD, JUNE 1955

Fig. 3. Harmonic distortion and input/output characteristics of prototype amplifier.

modulating frequency of 40 c¢/s, with a ratio of
40-c/s to 10-kc/s amplitudes of 4:1. With the com-
bined peak amplitude of the mixed output at a level
corresponding to the peak sine wave amplitude at 20
watts r.m.s. power, intermodulation products cx-
pressed in r.m.s. terms totalled 0.7% of the 10 kc/s
carrier amplitude, and at 29 watts approximately 1%.

The output/input characteristic shown in Fig 3
shows that excellent linearity is obtained up to 20
volts across 15 €2, corresponding to 27 watts output.

Sensitivity.—The sensitivity of the amplifier is
approximately 220 mV for 20 watts output and 300
mV at the overload point at mid frequencies. The
background level in the prototype amplifier was 89 db
below 20 watts, measured with a source resistance of
10kQ. This is equivalent to about 5.5pV at the
input terminals. It is possible to increase the overall
sensitivity of the amplifier by 6 db whilst still main-
taining a low background level, high loop gain and a
high margin of stability. However, considerations
involved in the design of suitable pre-amplifier cir-
cuits, in particular the nced for adequate signal-to-
noise ratio, render a higher sensitivity of doubtful
advantage.

Power Response.—It is important that adequate
power-handling capacity is available at the low-
frequency end of the audible range. This is deter-
mined chiefly by the characteristics of the output
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POWER OUTLEY  yp  JPANS. HaS ance is very low, measuring
LS.0UTPUY RaDIO FEEDER  FUSE = MANS NPT approx. 0.3 Q on a 15-(
< DM 5 - A termination for 20 watts
output at 40 ¢/s, 1 kc/s and
Cis 20 ke/s. This corresponds_
to a damping factor of

e g QUTPUT approximately 50.
§§E TRANSFORMER — Phase Shift and Transient
b Ci TRANSFORMER Response.—In practice a
g §=' compromise must be effected

I between the phase shift of
9in.  the amplifier, particularly at
high frequencies, and the

Bs=ssd

INPUT
SOCKET

margin of stability required
with a given loop gain. In
the present design emphasis
L, has been laid on ensuring as
high a margin of stability as
possible. The phase shift is
held to a comparatively low

level in the audible fre-

T

SWITCH quency range and, as seen

from Fig. 2, reaches about

- e 5in.

Fig. 4.

transformer employed, and it is desirable that
associated pre-amplifier circuits should attenuate the
very low frequencies which the amplifier is incapable
of handling at rated power output without excessive
distortion. With the output transformer at present
employed at least 20-watts capacity is available down
to 30 c¢/s, and the frequency response at the 20-watt
level is linear from 30 c/s to 20 kc/s.

Output Impedance.—Due to the low inherent
output impedance of the output stage, combined with
a high degree of negative feedback, the output imped-

Layout of principal components in prototype amplifier.

20° at 20 kc/s. Excellent re-
sponse to signals of a tran-
sient nature is obtained, and
the rise time of the amplifier is of the order of 5 usec.

Mechanical Construction.—A diagram of the layout
of the chief components as used in the prototype
amplifier is shown in Fig. 4. Although this differs
extensively from the layout used in the original
experimental circuit no difficulty due to instability
has been encountered in either arrangement. A bus-
bar earth return has been used with chassis connec-
tion at the input socket. With minor exceptions all
resistors and capacitors are mounted on group ter-
minal boards, shown dotted on the diagram.

oy
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Underside of chassis showing one possible grouping of the smaller components.
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Wobbulator Adaptor for Band 11l

Attachinent to Existing Band-1 Swept Frequency Oscillators

By G. H.

’

I

THE introduction of new television channels in Band
III has posed many problems for development and
manufacturing organizations, not the least of which
has been the problem of production test equipment.
At the time that the production of Band I/Band III
receivers was first contemplated by the author’s firm,
the few types of test gear for Band III which were then
available were not considered suitable for mass pro-
duction work. The most pressing need was for a
swept frequency generator or wobbulator for the
alignment of tuner units, and the equipment about to
be described was built to fulfil this requirement.

The design of equipment for internal use by a manu-
facturing organization is inevitably governed to some
extent by “domestic” considerations. In this case,
the fact that substantial numbers of commercial Band-I

EDGE CARRIERS

BAND III
CH. 6 SOUND CH.13 VISION
176 25 214°75
57 7% 114 146 171 219 228
! | 71
rA 2 [7C f: D
I
Lizd o | 1l ko ¥ LAt
50 100 150 200 250

FREQUENCY (Mc/s)

Fig. 1. Frequency sweep of the Band-! wobbulator is shown
at A, while its 2nd, 3rd and 4th harmonics are at B, C, and
D respectively.

wobbulators (Samwell & Hutton Type 41) were
already in use for Band I alignment led to considera-
tion being given to the provision of an adaptor to pro-
vide r.f. in Band III, the rate of frequency sweep
being so arranged that the existing display facilities
could be utilized. A further consideration was the
company’s policy of manufacturing tuners initially for
Channels 8 and 9 only, provision being made for
interchangeable coils to adapt the tuner for any
channel when required. This gave some latitude in
the initial specification of the equipment, in that,
although the basic system needed to be suitable for any
channel, equipment could initially be made with some
limitation in performance other than on the two speci-
fied channels.

With these requirements in mind, consideration was
given to the possibility of a heterodyne adaptor being
designed to provide a Band-III output, using the Band
-I output of the existing wobbulators in conjunction
with a local oscillator. Examination of this proposal
showed that each 10-Mc/s sweep available on Band I
had at least one, and in many cases, two, harmonic
sweeps covering such a large proportion of Band III
that the output from such a heterodyne device would
be likely to contain unwanted frequencies over at least
a portion of the sweep. In practice this could lead to

\WIRELESS WORLD, JUNE 1955

LEONARD, B.Sec. (lons.) Lond.*

errors in alignment which would not necessarily be
predictable, a drawback sufficiently serious to rule out
further consideration of heterodyne methods. Exam-
ination of the harmonic problem, however, drew atten-
tion to a further method which was eventually adopted.

One of the sweep ranges on the Band-I wobbulators
was 60-70 Mc/s and it was noticed that the third
harmonic of this sweep, 180-210 Mc/s, covered Chan-
nels 8 to 11 with a sufficiently large margin to allow for
the skirt bandwidth of Band-III tuners. Tripling this
output of the wobbulator would therefore cover four
channels in one sweep, and the desired channel could
be selected by adjustment of the sweep and shift con-
trols of the wobbulator display. A simple prototype
showed that the system was workable. Consideration
was then given, in consultation with the makers of the
wobbulators, to the final design of an instrument cap-
able of covering the whole of Band III.

The frequency sweep obtained from the instrument
must ideally cover the whole of Band III plus a con-
siderable margin to allow for the examination of the
skirts of a response curve. This calls for a very wide
sweep and a compromise has been necessary so that
the sweep covered is sufficient to allow some examina-
tion of the skirts of Channels 6 and 13 while at the
same time excluding unwanted harmonics. The fre-
quency relationships are shown in Fig. 1, the wobbula-
tor coverage being suitably modified.

Using a sweep of 171 to 219 Mc/s, there is a margin

INPUT ouTPUT
BAND T | TRIPLER BAND III ATTENUATOR
AMPLIFIER STAGE AMPLIFIER
A.G.C.
MARKER CARRIER
SYSTEM METER

I

Fig. 2. Block diagram of the adaptor.

of 5.25 Mc/s below Channel 6 sound and 3.25 Mc/s
above Channel 13 vision; adjacent harmonics do not
fall within the band but are, however, still too close for
comfort and special measures are needed to eliminate
them.

Within the desired band the output of the instru-
ment is held flat within close limits. At first sight this
does not appear necessary; from the alignment point of
view a slope of up to 1db over any one channel might
well be tolerable but this would mean that a consider-

* Ultra Electric.
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able diffarence in basic level could exist between, for
example, the two end channels, which would then
place any comparison of sensitivities in doubt. The flat
response, which is achieved by means of an a.g.c.
system, enables sensitivity measurements to be made
anywhere in the band with some confidence.

Frequency markers are obtained by beating the
Band-I input with crystal-controlled oscillators. The
use of the input for this purpose enables a conventional
form of oscillator to be used, and it is only necessary
to select a crystal frequency sufficiently high to ensure
that only one harmonic occurs in or near the Band-I
sweep.

A block schematic of the adaptor is given in Fig. 2
and the complete theoretical circuit in Fig. 3. V1,6 V2
and V3 form a stagger-tuned amplifier for the band
57-73 Mc/s, gain control being obtained by cathode
biasing of V1 by the “ SET R.F.” control. The out-
put from V3 is sufficient to severely overdrive the grid
of the tripler valve V4. The strong third harmonic
component present at the anode is selected by a tuned
circuit consisting of the variable inductance L, and
the stray circuit capacitance, the frequency setting
bzing in the region of 195 Mc/s. The Band-III r.f.
so developed is amplified by V5, V6 and V7, all of
which are EF95 pentodes, having characteristics which
render them particularly suitable for use at this fre-
quency. L, the anode coil of V7, is tapped down to
give a low impedance feed at approximately 75 ohms to
the attenuator and also to the 2nd and 4th harmonic
rejection filters containing L,;,, L,, and L, The

Band-I11 amplifier is only partially stagger-tuned, the
response being arranged to peak somewhat below the
centre of the passband in order to increase the dis-
crimination against 4th harmonic. This unwanted
component is most likely to be developed during the
“low” end of the Band-I sweep (input frequsncies
about 57-58 Mc/s) when the 4th harmonic falls very
close to the desired band. Tuning is so arranged that
at this end of the band the Band-II1 amplifier has a
response between 171-174 Mc/s which is considerably
above the response between 228-232 Mc/s. Since the
highest second harmonic is 25 Mc/s below the desired
band, this slight bias to the low frequencies has little
or no effect upon the second harmonic content and the
peak in the amplifier gain is well within the range of
the a.g.c. system.

The Band-I wobbulator frequency sweep is gener-
ated by an oscillator whose output frequency is con-
tinually swept by a motor-operated variable capacitor
revolving at 1,500 r.p.m. In consequence, any varia-
tion of gain with frequency in the system has the
effect of modulating the r.f. output voltage with a
waveform whose repetition rate is 25 ¢/s. This modula-
tion is detected by the upper crystal diode CG12E, so
connected that an increase in output gives a positive
signal. The resulting 25-c/s waveform is fed to the
grid of the high-gain audio stage V8 where it is ampli-
fied by over 100 times and reversed in phase. The
output from the anode of V8 is fed in the form of an
a.c. bias to the *““earthy” end of L,, the grid coil of
V1; thus any increase in output appearing at the

Fig. 3. Complete circuit diagram of the adaptor. Lead-through i,000-pF capacitors are used for decoupling the valve heaters.
All resistors not marked with wattages are small §-watt types. Coil-winding data is given in the separate table.
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CGI2E will cause a large o
increase in bias at the grid
of V1, with a consequent
reduction in gain to cancel
the rise in output. The
system is very effective and
allows considerable latitude
in the tuning of the Band-
ITT amplifier; it is therefore
possible to arrange the
response so that unwanted
harmonics are minimized.

The time constants of the
a.g.Cc. system are chosen as
a result of practical experi-
ence. When the attenuator
is switched from one position to another a momen-
tary change in impedance occurs when the wiper is
between contacts, giving rise to a large momentary
change in output. If the time constants in the circuits
of V8 and V1 are too long this causes a damped, very
low frequency oscillation of output level which may be
observed as a variation in response curve amplitude
or as a fluctuation of the carrier meter reading. It
has been found possible to make the system *dead
beat ” by a suitable choice of time constants.

The marker system, which was developed in close
co-operation with the wobbulator manufacturers,
operates in the following manner. V9 and V11 are
crystal-controlled oscillators, the screen grid circuit
in both cases being tuned to the fundamental and the
anode circuit to the 4th harmonic of the crystal
frequency. The two frequencies so developed are
of the sound and vision carrier frequencies of Channel

Fig. 4. Circuit

ok /aW
cGI2E 1uF 1
h L 2 i z‘;lo&n 120k lso“r
|,ooonrI g"}‘oc; W _I
v N 10kl oluf
j
W, v,
c6i2e | 10kf
w.W.
1000sF 2 1,0000F 2= 10001 e ER

W

56k}
s W

280V

190V

of the attenuator used in the output of the adaptor.

9. VI12 is a crystal-controlled oscillator operating on
1.666 Mc/s (which is 4 of the spacing between two
sound or vision carriers) and produces a substantial
harmonic content. The outputs of the three oscillators
are mixed at the grid of V10, producing frequencies at
4 of each of the following : —

(1) Channel 9 vision frequency.

(2) Channel 9 sound frequency.

(3) Other vision carrier frequencies (by mixing ¥
Channel 9 vision frequency with 1.666 Mc/s
and its harmonics).

(4) Other sound carrier frequencies (by a similar
process).

The 57-73 Mc/s sweep is injected at the suppressor
of V10 and a heterodyne beat is produced as the
wobbulator sweep passes through each of the above
frequencies, the higher frequency components of these
beats being by-passed and the lower frequency
components being amplified by V13 and fed to one
Y plate of the wobbulator display tube. The beats
appear on the trace as quite narrow markers, the
amplitude of which may be controlled by the potentio-
meter in the grid circuit of V13.

The four-position switch is arranged to break the
h.t. supply to any one oscillator, permitting four
marker arrangements to be made available.  These
are:—

(1) Channel 9 sound and vision only (V12 not
oscillating).

(2) All sound markers (V11 not oscillating).

(3) All vision markers (V9 not oscillating).

(4) All sound and vision markers (all oscillators
functioning).

This marker system does not lend itself to the im-

}“; 5 turns 28 s.w.g. enamel covered wire on
L3: 3»-in former, permeability tuned.

L4: 2} turns
L5: 11 turns
L6: 2} turns
L7: 64 turns

22 s.w.g. tinned copper wire on
#5-in former, brass-slug tuned.

28 s.w.g. enamel covered wire on

L8: 2 turns
#y-in former, permeability tuned.

L9: 6 turns

Lil: 3-in *“ air ” former, tapped 2 turns from h.t.
' { end.

LlO'{ 7 turns 16 s.w.g. enamel covered wire on

COIL DATA

L12:
L13:
L14:

33 turns 28 s.w.g. enamel covered wire on
+%-in former, permeability tuned.

L16: < ‘ air” former }-in long and §;-in internal

diameter.

534 turns 18 s.w.g. tinned copper wire on
‘“air ” former i-in long and 2-in internal
diameter.

L17:

4} turns 18 s.w.g. tinned copper wire on
““air ” former f4-in long and 4-in internal
diameter.

{3% turns 22 s.w.g. tinned copper wire on
L18: {
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mediate identification of channels other than Channel
9, but this has been simplified by bringing the wobbu-
lator X shift and sweep control circuits out to a num-
ber of preset potentiometers. These are selected by
a channel selector switch so that any desired portion
of the sweep is presented at the centre of the display,
over-riding vernier controls being provided for fine
adjustment. The circuit of this section is not shown
since it is associated with the wobbulator rather than
with the adaptor.

An alternative marker system has been investigated
with which no such ambiguity arises. This employs
two oscillators, one operating on the desired channel
sound frequency and the other on 1.166 Mc/s, i.e.,
1 of the sound-to-vision separation. This system
gives the sound marker, vision marker, a spurious
marker corresponding to sound frequency minus
3.5 Mc/s of, by switching off the 1.166-Mc/s oscil-
lator, the sound marker only. This system possesses
the disadvantages that separate crystals are required
for each channel and that each must be switched on
channel selection. As the preset shift and sweep
settings are desirable for mass-production use, the
advantages of the second system were not considered
to be worth while in view of the extra complication
involved.

During development certain facts relating to the
attenuator system came to light. It became evident
that a constant-input-impedance network was desir-
able in order to avoid changes in the tuning of L.
which might affect performance, while other design

KEYING
UNIT

IVE
ool

ADAPTOR T WOBBULATOR

DISPLAY

Fig. 5. Keying system used in examining response of the
adaptor.

|
i |
1 |
1 !
I I | I X SWEEP
: | : I VOLTAGE
| |
BRIGHT i | !
] L L
BLACKOUT | ! | | BLACKOUT
| : | | \ WAVEFORM
|
73Mc/s | \ l l |
e N |
|
| |
i
|
""""" - WOBBULATOR
Sh FREQUENCY

| I KEYING
WAVEFORM
Fig. 6. System for blacking out alternate half-cycles of wob-

bulator display time-base, showing relationships of wave-
forms to frequency sweep.
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considerations demanded a minimum possible in-
sertion loss and ease of mechanical construction. The
final attenuator design chosen was built in three
Advance Components A37 attenuator cases, the
circuit shown in Fig. 4 being employed.

Considering the 20-db section, it will be observed
that, provided the output is terminated in 75 ohms,
the input impedance is constant at 68 ohms for any
switch position and the resistor values are such as
to produce the desired attenuation. A resistor is
in series with the input so that the impedance into
which the 5-db step attenuator works is also 75 ohms.
This, and the 1-db section, have circuits of a similar
type. The output impedance of the attenuator is not
75 ohms but this is not important theoretically, since
if the output cable is properly terminated no reflec-
tions should occur. In practice no undesirable effects
have been noticed but a 3-db pad has, however, been
incorporated in order to reduce the effects of varia-
tions of termination on the attenuation. When
measurements are made working into a 75-ohm input
circuit, and damping of the circuit by 75 ohms is
desired, the use of an external 6-db pad is recom-
mended.

Because of the small values used in the 1-db section
and the physical limitations imposed by the Advance
Components casting, high-stability resistors cannot
be used and, in any case, theoretical considerations
suggest that a simple resistive rod should possess
better r.f. characteristics than the spiral of high-
stability types. The resistors employed were made
from ordinary i-watt resistors by removing the
ceramic cases, scraping the rods to the required value
and enclosing them in protective plastic sleeves. The
lower values of }-watt resistor frequently have a
metal band sprayed on to the rod to obtain the
desired value. The presence of this band increases
the capacitance between the end caps of the resistor,
so for the range where these bands were known to
exist a lower value was chosen and the band scraped
off. The use of this type of resistor is, of course,
theoretically questionable in the matter of stability,
but in practice no important errors have yet been
observed.

The initial alignment of the Band-I and Band-III
amplifiers is carried out using a signal generator. For
final adjustments, and in order to establish that the
a.g.c. circuit is operating satisfactorily, it is necessary
to check the instrument under normal operating con-
ditions with the swept frequency input from the
wobbulator. This can, of course, be effected by con-
necting a detector to the output socket and displaying
any variations in the detector voltage on the
wobbulator cathode-ray tube. However, this method
has the disadvantage that since the wobbulator Y
amplifier is a.c. coupled no indication of amplitude
is obtained. Although the latter parameter is indi-
cated by the carrier meter, it has been found incon-
venient to observe both meter and tube while
adjustments are taking place; furthermore, it is
desirable that variations in amplitude through the
band should be easily observed in relation to the r.f.
output level. Since a detector connected to the
output produces a d.c. voltage proportional to the
mean output level, with superimposed a.c. corre-
sponding to any variations, the desired display is
achieved by the use of a piece of ancillary equipment
to “chop up” or “key” the detector output as shown
in Fig. 5, so that an alternating voltage whose ampli-
tude varies with the total output is produced. The
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=0 H.T

OUTPUT TO
WOBBULATOR

FROM DETECTOR
D.C CONNECTION

Fig. 7. Circuit diagram of keying unit used in Fig. 5.

wobbulator display employs a 50-¢/s sinusoidal time
base, with alternate half-cycles blacked out, which
is related to the frequency sweep as shown in Fig. 6.
The keying device is operated at 25¢/s so that the
display shows a zero-volts base line in addition to
the response of the adaptor.

The keying unit employs a beam-switch type of
circuit (Fig. 7) using two pentode valves with a
common anode load. The keying waveform shown
in Fig. 6 (derived from a mains-synchronized 25-c/s
multivibrator) is applied to the two suppressors in
antiphase so that when one valve conducts the other
is cut off. One valve has its grid returned to earth
and the other is d.c. connected to the detector, a
variable biasing arrangement allowing the currents
through the valves to be made identical under

Radar HHeight Finder

SHOWN in the illustration is the latest Marconi Type
S$13 long-range radar height finder which, it is under-
stood, will be installed at London Airport by the Ministry
of Transport and Civil Aviation. It operates in the
10-cm waveband and provides a peak pulse power output
of about 500 kW and has a working range of about 150
nautical miles. An accuracy of +500ft at 50 nautical
miles is claimed.

The aerial system, which is designed to transmit a very
narrow beam of radar pulses only 1degree in the vertical
and 4.5 degrees in the horizontal planes respectively, con-
sists of a slotted waveguide positioned along the focal
line of a wvertical paraboloid reflector. It is made to
oscillate in the vertical plane at about 10 times a minute
and scans an angle of between —1° and +25° to the
horizontal. Horizontal rotation of the aerial is effected
as required by remote control when an aircraft has been
located on the plan position display of any available search
radar. It can also be rotated continuously at about
10 r.p.m. if required.

In the form shown the transmitter and receiver are
housed in the concrete building with the aerial mounted
on its roof, but a separate gantry can be used for the
aerial where existing buildings for the equipment are
available.

The photograph shows the Marconi radar height finder,

Type $13, with the aerial system mounted on the building
housing the transmitter and receiver,

WIRELESS WORLD, JUNE 1955

no-signal conditions. When r.f. is applied to the
detector the resulting d.c. alters the bias of one valve
so that the currents are no longer equal and a 25-¢/s
waveform appears at the anodes. This is fed to the
wobbulator Y amplifier and, since the time base
operates at 50 ¢/s, produces two traces on the screen,
a zero-volts base line and the response of the adaptor.
The separation of the two traces indicates the
amplitude of the adaptor’s output.

The keying unit is used not only to examine the
response of the adaptor but also to check the output
level against a standard signal generator. For this
test the adaptor output is set to give a definite separa-
tion between the traces; it is then disconnected and
replaced by the signal generator, whose output is
adjusted to give the same separation. This method
is used to calibrate the carrier meter on the adaptor.

The adaptor is built so that it may be conveniently
linked with the wobbulator to provide a compact
Band I/Band III unit, the adaptor forming a pedestal
on which the wobbulator stands with its display tube
at eye level. The unit has a light alloy angle frame,
the circuits being built up on flat plates which are
screwed in. This arrangement facilitates assembly
and provides a rigid pedestal for the wobbulator.
The Band-IIT amplifier is completely screened and
this screening is bonded to the rear of the attenuator
in order to avoid earth currents. Lead-through
capacitors, used for decoupling h.t. and heater lines,
form convenient anchoring points and all “ hot ” leads
are kept as short as possible. The channel selector
switch and preset controls are mounted along one
side, the edge of the switch knob being engraved so
that the switch position is easily seen.

Finally, the author would like to acknowledge the
parts played by M. Phillips, who was responsible for
the original conception and basic design of the instru-
menl\t, and A. H. Jacob, who carried out the practical
work.
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Some Problems in Television

Lighting

V IEWERS sometimes complain that the lighting in
television appears to vary from one camera to
another. This apparently elementary matter is diffi-
cult to explain without first briefly outlining the
principles involved in lighting for this new medium.

The subject itself is complex, involving not only
physical optics and illumination, but also photo-
graphic principles and artistic appreciation. Not
least among these is the study of the human eye and
reaction to tonal quality and balance. Broadly, there
are two distinct basic functions of lighting for tele-
vision.

First, it must create the right artistic effect for any
given production so that the mood of drama or comedy
is effectively conveyed to the viewer; for example,
“drama” is usually portrayed in “low-key” lighting
with heavy shadows and contrast, whereas “ comedy ”
is assisted by “high-key” lighting which creates a
lighter mood with less contrast and brighter atmo-
sphere. But this aspect of lighting obviously
requires special study and may be regarded as beyond
the scope of this particular article.

Secondly, television cameras need a certain basic
light level and a suitable disposition of Jamps in order
to obtain pictures which are technically acceptable.
In theory it is possible to estimate the total lighting
required by any given scene by referring to the
illumination-efficiency curves (Fig. 1) of the lamps to
be used. In practice, however, the assessment of the
kilowatts of lighting required to give a predetermined
level of incident light is largely a matter of experience.
The pre-war Standard Emitron camera for instance
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was comparatively insensitive and required a scene
brightness of 200-300 foot-candles. The more recent
C.P.S. Emitron tube now used in the studios needs
less than half this amount of incident light. The
latest image-orthicon cameras, used on outside broad-
casts, are so sensitive that intelligible pictures can be
obtained with as little as 1 foot-candle of incident
light.

Although acceptable pictures are obtained with a
basic light of about 10 foot-candles, in practice it is
found that an incident light value of 25-30 foot-
candles allows an image-orthicon camera to use a lens
stop of f/8, which gives maximum optical efficiency
and also a good depth of focus. It also helps in the

Type of Incident | Permis- | Average
Camera foot- sible Lens Stop
candles | Contrast | f/ number
| Standard Emitron ‘ 200-300 l 50/1 [ 3.0
CP.S. Emitron | 100-130 ' 30/1 6.3
Image-Orthicon ‘ 25-30 | 20/1 8

operation of the tube, which for best results should
be made to work on the linear part of the signal-light
curve (see Fig. 2).

If the illumination on the photocathode is too low
we not only run into low signal-noise ratios, but also
the detail in the darker parts of the picture is crushed
into the blacks. On the other hand, if the level is too
high there is a tendency to flatten out the highlights
and run into instability. Having established the cor-
rect basic illumination, it is now necessary to consider
the disposition of the various sources of light.

“Hard light,” derived from a lens spotlight or other
focus source is suitable for use as a key light, and
“soft light” which consists of floods is used for filler
and general softening of hard shadows. Additional
“sparkle” can be added to the picture by using the
film-studio technique of introducing “back light.”
The diagram in Fig. 3 shows an elementary lighting
plot using a single camera at A. In this case the
lighting engineer has a fairly straightforward job to
do, and by adjusting these three lamps a well-
balanced portrait can be obtained.

But if we now introduce a second camera at B, then
clearly it will not be looking at a very well-balanced
portrait, as the key light is now acting as a three-
quarter back light. To put this right it is necessary
to re-balance the light sources while with three
cameras a further compromise is necessary until the
light balance has been restored as seen from each
camera position.

It will be appreciated, therefore, that when in addi-
tion to this, the subject is, say, a crowded stage in a
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Fig. 3. Three-point light-
ing intended for a camera
at A is not right for a
second camera at B.

BACK
LIGHT

soFTN.. "

FILLER

KEY LIGHT

10

theatre, and possibly the available lighting positions in
the auditorium or circle are restricted, then it becomes
difficult to get a good balance on all three cameras.
A good deal of ingenuity is called for and the lighting
engineer may have to decide which camera is likely
to take most of the important close-ups on principal

2 kW
(LENS SPOTLIGHT)

actors, for instance. The more general shots may
have to take second place.  Another problem, of
course, is that the best camera positions, particularly
in a theatre, are not always the easiest from a lighting
angle.

Fig. 4 shows a typical camera set up for an outside
broadcast from a West End theatre, where two
cameras (non-tracking) use zoom lenses for close-up
work and usually cut across the stage into the opposite
corner of the stage set. A third camera is sometimes
used in the auditorium or circle to give wide-angle
shots. The main problem is to get sufficient light
for the close-up work and at the same time to keep
a balance so that rapid switching from one camera
to another is not accompanied by an apparent change
in light level. In this respect the colour and design
of the background become very important.

For example, the background in a stage setting may
well depend for its harmony on a delicate choice of

APPROX. 10kW
OVERHEAD LIGHTING

BOXING RING

CAMERA 1

(AUDITORIUM)

Fig. 4. General arrangement of cameras for, say, a theatre,

colour or, say, a well-balanced composition made up
of areas of blue-green and orange-red, which to the
eye would be completely satisfying. But when trans-
lated into a monochrome picture by a panchromatic
camera, the tonal composition will probably be some-
thing very different. Generally, the background needs
a good a.c. light component or, in other words, a well
broken-up design. Supposing, for the sake of argu-
ment, we use a chess-board type of background then,
in long shot, we shall get good results. But, unfor-
tunately, as soon as we move into a close-up, there
is the danger of one camera seeing a portrait against
a dark background, and the other camera getting the
same portrait lit against a light background, which
is usually disastrous.

A good practical example of this sometimes occurs
in ice shows where the lens catches a large propor-
tion of reflected light off the ice, leaving the figures
sadly silhouetted against an unbroken white back-
ground.

A further contributory cause of unbalance,
especially on faces, could be due to a mismatch in a
colour response of the tubes in question, particularly
if fluorescent lighting is present.

Another reason why pictures from different cameras
do not always appear to match up can be demon-
strated by the case of televising a boxing match with

CAMERA 2

N

§ CLOSE-UP
CAMERA

WAVEFORM

Fig. 5.
angle, with the result that the waveforms differ as shown.
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In a boxing match the lighting is constant, but a wide-angle view gives a higher average brightness than a narrow
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two cameras in the same position. In these circum-
stances there can be no question of different camera
angles or of unbalanced lighting because boxing
matches are always lit with a perfectly symmetrical
overhead rig which remains static. The problem of
lighting has now become one of “picture content.”
This is shown in Fig. 5 where camera 1 may be
using a wide-angle lens giving a picture which is
largely composed of white. If the adjacent camera is
using a close-up lens then the picture content is pre-
dominantly black and contrasty. Clearly, a rapid
series of cuts from camera 1 to camera 2 will subject
the eye of the viewer to sudden changes of bright-
ness as seen on the cathode-ray tube in the receiver.
Hence the unfortunate illusion that the lighting is
varying. It is, however, possible to introduce an
artificial correction in the camera channel circuit by
altering the electrical signal.

Probably the most difficult feature of the image-
orthicon camera tube is that it has a very limited
contrast range, consequently the lighting contrast
has also to be kept down to the order of 20 to 1.
If this is excveeded we get the familiar “throw-
off” (black halo around bright objects), and also
“ghosting cffect” due to excessive secondary electrons
emitted from the target where image highlights occur.
It is usual, therefore, to employ much softer lighting
for television than that used in film studio work.

Most of the above problems have been taken as
typical examples occurring on outside broadcasts
where physical limitaticns are the main obstacles.
But lighting difficulties are just as prevalent inside
the studios although, in this case, it is more a question
of complexity of production, involving camera angles,
microphone-boom positions and the use of multiple
stage-sets. A fast-moving production, for instance,
may use nine or ten different set designs, each requir-
ing its own lighting plot, and each balanced so that
there are no irritating changes in light level. In a
studio play, for example, it is essential to maintain
continuity of mood from camera to camera, whether
in close-up or long-shot. This applies even more so
with a ballet presentation which relies largely on its
pictorial appeal. It is desirable, therefore, that not
only should the studio-lighting installation be capable
of a high degree of artistic control, but equally im-
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portant that the receiver should be able to reproduce
subtle lighting effects.

A reference has already been made in this article
to the importance of having a good a.c. background
so that the picture at all times contains well-propor-
tioned areas of black, white and mid-tones. In
addition, it is also very important that the overall
light level (i.e., the d.c. component*) should be faith-
fully reproduced on the screen of the receiver. Other-
wise, the viewer will probably be looking at pictures
which are either suffering from excessive d.c. level
with consequent loss of detail in the high lights or,
alternatively, a lack of overall brightness resulting in
degradation in the dark areas. In either case, the
receiver is not conveying the correct photographic
qualities intended by the lighting engineer.

* “ The Importance of the D.C. Component,” by D. C. Birkin-
shaw, ¥. Tel. Soc., June 1953.

Terminology of Acoustics

A REVISED edition (1955) of British Standard 661—
Glossary of Acoustical Terms—has been issued to taka
into account the change of emphasis and advances in
technique since the original issue in 1936. New sections
on ultrasonics and underwater sound have been added,
and the section on recording and reproduction has been
enlarged and now includes terms used in magnetic
recording. Copies, price 6s, are obtainable from the
Briiish Standards Institution, 2, Park Street, London,
Ww.1.

MINIATURE TRANSISTOR
HEARING AID

ALTHOUGH weighing only 1ioz and measuring less
than 23in x 1Zin x 3in, the “ Minuet ” hearing aid employs
a 4-stage resistance-coupled transistor circuit designed to
give high-quality reproduction with sufficient gain and
output for the majority of cases of deafness. At 30°C the
gain is 20db and the maximum acoustic output 125db
referred to 0.0002 dyne/cm®.

A single 1.3-V Mallory cell (type RM625) gives approxi-
mately 175 hours’ working on the total current demand
of 2mA. This cell, which is of the disc type, fits in a
miniature drawer in the base of the instrument and can
be replaced without opening the case. An intricate plastic
moulding forms the chassis and provides a rigid housing
for the various components.
The microphone is resiliently
mounted to eliminate case
noises.

In addition to the usual
volume control there is a
combined on-off switch and
two-position tone control
with normal and top-cut
responses. Alternative ear-
pieces are available with nor-
mal rising response or a flat
response curve and there is a
choice of mounting clips.

The price is £56 13s and
the makers are the Multitone
Electric Co., Ltd., 223/7, St.
John Street, London, E.C.1.

Multitone *“ Minuet '’ transistor
hearing aid.
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B.B.C. Television Frequencies

Medium- and Low-power Stations on Offset Carriers

0NE of the provisions of the
Stockholm Plan for v.h.f. broad-
casting in Europe is that sound
and vision carriers of some tele-
vision stations should be offset by
a maximum of 20kc/s to avoid
mutual interference between trans-
mitters sharing a channel. The
B.B.C. is, therefore, operating
some of its recently introduced
medium- and low-power stations
on offset carriers and the deviation
adopted is plus or minus 6.75kc/s
for the vision frequency and
20ke/s for sound. In the appro-
priate columns in the following
table the nominal channel fre-
quencies are accordingly marked
+ or — where they are offset. With
the exception of the frequencies
given for Londonderry (which
have yet to be approved by the
P.M.G.) all the information has
been confirmed with the Engineer-
ing Information Department of
the B.B.C.

In conformity with the general
practice on the Continent the
B.B.C. has adopted the principle
of indicating that the carrier fre-
quencies are offset by suffixing the
channel number with + or — (i.e.,

Channel 2-
Tor).

In the fifth column is given the
er.p. of the permanent vision
transmitter, but where there is at
present a temporary transmitter in
use this figure is followed by the
e.r.p. of the low-power installation
in brackets. Stations not yet in
operation are marked with an
asterisk in this column.

Another provision of the Stock-
holm Plan to minimize interference,
and adopted by the B.B.C,, is the
use of directional aerials. For
stations with directional aerials we
give in the appropriate column the
minimum and maximum e.r.p. for
both the permanent and temporary
transmitters. No figure is available
for the e.r.p. of the temporary
North East Scotland transmitter at
Redmoss which will be replaced
by the permanent station at Mel-
drum (marked 1) at the end of
the year. Incidentally, the tem-
porary Belfast station at present
operating at Glencairn will be re-
placed next month by the per-
manent station at Divis.

The er.p. of the new B.B.C.
London transmitter which is being

for North Hessary

= | Carrier .;
€ Frequencies (Mc's) H
H Station Vision N
= E.R.P. (kW) .
0 Vision Sound °
a.
| Alexandra Palace (London)  45. 41.5 34 \
Divis (Belfast) - | 415 20 (0.4) H
2  Holme Moss, Yorks. 51.75 48.25 I 100 v
N. Hessary Tor, Devon 51.75-- 48.25- I-16 (0.5) \
Rosemarkie, Inverness 51.75 48.25 I* H
Dover area, Kent ... 51.75 | 48.25 0.1-1* H
Londonderry, N. Ireland 51.75 48.25- 0.5* H
Truleigh Hill (Brighton) 5075 48.25+ 0.3y \
3 ‘ Kirk o’Shotts, Lanarks. 56.75 53.25 100 \
Tacolneston (Norwich) 56.75 53.25 1-10 (0.14-1.3) ‘ H

Rowridge, LO.W. . 56.75— 53.25— 1-32 (0.3-9) |V |

| Blaen Plwy, Cardigan. 56.75+ 53.25+ ' I | H ‘
4 | Sutton Coldfield, Warwicks. 61.75 58.25 | 100 v
| | Meldrum, Aberdeenshire ... | 61.75— | 58.25— 20(1) H
| ’ Carlisle area, Northumb’d... | 61.75+ 58.25 + } 1* H
| Jersey, C.I. .| 6175 58.25+ 1* H
| 5 | Wenvoe, Glam. ... 66.75 63.25 100 l \
Pontop Pike (Newcastle) ... l 66.75— 63.25— 10 (1) H
Douglas, .O.M. . o | 6675+ 63.25+ | (0.25) ‘ \%
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built at Crystal Palace and is
scheduled to be brought into ser-
vice next year will be 200 kW.

We are unable to include details
of the proposed I.T.A. stations as
they have not yet been agreed. It
was, of course, stated by the
P.M.G. some months ago that the
London and Lancashire trans-
mitters would share Channel 9
(194.75 Mc/s vision and 191.25
Mc/s sound) and that the carriers
of the London transmitter would
be offset by +675kc/s and +
20kc/s, respectively.

TV PROGRESS REPORT

WORK began in April on the
Channel Islands station at Les
Platons, Jersey, which the B.B.C.
hopes to bring into service in
September. Transmissions from the
South Devon station at North
Hessary Tor will be received on the
S.W. coast of Guernsey and relayed
by radio to the Les Platons station—
some 20 miles away—for retransmis-
sion. Until the permanent trans-
mitter is in use in South Devon—
probably early next year—the
Channel Islands television service
may not be consistent.

The contract has been placed for
the erection of the permanent 560-ft
stayed mast for the East Anglian
station at  Tacolneston, near
Norwich. This mast will carry the
aerials for both television and the
v.hf. sound transmissions. It is
hoped that the permanent television
transmitters will be installed and the
aerials ready for the station to re-
place the temporary equipment about
the middle of next year.

Some difficulty has been experi-
enced in securing a suitable site on
the Isle of Man for the permanent
station. The ideal position is said
to be at the summit of Snaefell, but
objections have been raised by the
Ministry of Civil Aviation as it is
feared the television station might
cause interference with the Minis-
try’s transmitting and receiving
station already operating on Snaefell.
Further tests are, however, to be
carried out next year. In the mean-
time the opening of the permanent
station at Divis, Northern Ireland,
in July should give a service to the
population in the north of the
island. The temporary transmitter
at Carnane, near Douglas, serves
about 60% of the population.
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Cathode Followers—

With Particular Reference to Grid Bias Arrangements

By “CATHODE RAY”

LOOKING at the basic circuit diagram (Fig. 1) we
might think there wasn’t much that could be said about
the cathode follower. As for its grid bias, with
beautiful simplicity the one and only resistor in the
circuit sces to that as well as doing its main job.
So it appears.

But when one thinks one knows all about cathode
followers, some unsuspected complication comes to
light. I hope, however, that you will not take that
remark as the prelude to an astonishing new revelation.
I doubt whether I am about to disclose anything new,
but it may be new to some who have not made a special
study of cathode followers or who have not yet had to
adapt the theoretical circuits to practical work. There
are one or two things about arranging their grid bias,
for instance, that are not always made clear in the books.

First we had better have a quick review of cathode
followers in general. Their chief use is to enable a
waveform derived from a high-impedance source to be
reproduced accurately across a comparatively low or
variable impedance. They can do this because (1)
their input impedance is exceptionally high; (2) their
output impedance is exceptionally low; and (3) they
cause exceptionally little distortion. These features are
due largely to the 1009, voltage negative feedback
resulting from the position of R, on the cathode side
of the valve. From the point of view of the output
terminals, the impedance appears to be R in parallel
with approximately 1/p times the valve’s actual
anode resistance, r,. This r,/p is the same thing as
1/g,,. For instance, if g,, (the mutual conductance of
the valve) is 5 mA,V, that is 0.005 amps per volt, and
1'0.005 is 200, which is the apparent number of ohms
resistance in parallel with R*. This is far lower than a
valve having its output taken from the anode side,
and load impedances down to a few thousand ohms
can be connected across it without making much
difference to the output voltage.

I need hardly repeat the various ways (explained in
all the books) by which negative feedback reduces
distortion. In the cathode follower a/l the output is
fed back, so (as regards a single valve at least) reduc-
tion of distortion is a maximum.

The high input impedance comes in two ways. The
fact that the anode is held at a constant potential cuts
out the ‘“ Miller effect,”” which in an anode-loaded
valve greatly magnifies the effective grid-to-anode
capacitance. On the other side, the effective grid-to-
cathode capacitance is only a small fraction of its
book value, because the potential of the cathode
Jollows that of the gridt, the grid-to-cathode signal
voltage being only the difference between the input
and output voltages. Thus the cathode follower has

* To be precise, one should multiply 1/gm by ufiu+ 1), but that makes
little dificrence unless u is exceptionally smali.

t That is why the term “anode follower’’ for the see-saw circuit is so silly:
in it the anode docs just the opposite of following the grid.
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all the benefit of high-resistance input possessed by
any valve operatcd with its grid negative, but without
most of the spoiling effect of capacitance to anode
and cathode.

Unless we are careful with our grid bias arrange-
ments, however, we may throw away somecthing of
these advantages.

As I said at the beginning, R in Fig. 1 provides grid
bias at the same time as coupling impedance. But
doing two things at once often means that neither i
done properly—or at best only one of them. I
wouldn’t say that the simple Fig. 1 circuit never gives
satisfaction. Lile some of the films reviewed in the
cinema trade press (‘“ Might get by with unsophis-
ticated audiences ) it is all right if you are easily
satisfied. If the resistance of R is too small for grid
bias purposes, then grid current flows at the positive
peaks of input, and bang go the high input impedance
and freedom from distortion. If too large, negative
peaks reach the * bottom bend ” and the valve ceases
to cathode-follow. But if R is chosen midway between
these two calamities it will be much smaller than
optimum as a coupling resistance.

Adapting the Diagram

To see this in all its naked clarity we should draw a
characteristic-curve diagram. Fig. 2 is a sample].
It starts with an ordinary set of anode-current/
anode-voltage curves, as found in valve catalogues.
Those in Fig. 2 refer to a rather mediocre triode,
having r, = 10kQ, » = 17, so g, = 1.7 mA/V.
Let me emphasize that these figures, like all such
published for valves, refer to only one sct of working
conditions (represented by one point on the diagram)
and vary a good deal over the area of the diagram.
If it were not so, the curves would be evenly-spaced
straight lines. Because they never are, there is always
distortion. Each curve, of course, represents the way
the anode current (I,) varies with anode voltage (V,)
at the fixed value of grid voltage (V,) marked beside
the curve. Take special note of the fact that V,, is the
voltage relative to the cathode (as, indeed, is also V).
In the ordinary use of a valve that is the same thing as
the voltage relative to earth or —h.t. or the lower input
terminal, for all these things are tied to cathode either
directly or through a by-pass capacitor.

It is because one gets so used to assuming this that
the cathode follower is apt to muddle one. When the
input voltage varies the grid potential, it varies the
cathode potential too; so one can’t use the cathode as a
fixed-potential point from which to reckon all voltages.
The obvious zero-potential reference point is E. And
the valve electrode held at constant potential by it is
not the cathode but the anode {separated only by the

% If the principles of this kind of diairam are not understood, see next
month’s article.
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fixed voltage Vyr, as shown in the inset to Fig. 2).
So our reckoning of the valve electrode voltages
has to be upside down as compared with ordinary
usage. V, on the curve sheet therefore really means
minus the cathode voltage (relative to fixed anode).
And V, can’t be used directly at all, because it is
between two varying-potential points. What mathe-
maticians call the independent variable is not V,
but V. But this amounts to the same thing as V,,,
the voltage of the grid relative to anode. Can we
somehow get V,, or V,y curves on to the diagram?

Well, if we look at the inset we see that V,, is the
difference between V, and V,, which are both on the
diagram. So all we have to do to plot a curve of
“V,, = x volts > is to join together all points at which
V., — V, = x; that is, V, = x + V,. So where
V, = 0, V, must be 250 to locate a point on this
curve. That is point a. Next, at V, = — 2, V, must
be 250 — 2 — 248; so we find the pointon the V, = —
2 curve at which V, = 248, namely b. And so we go
down the V, curves, moving a corresponding number
of V, volts to the left every time, to give the “V,, =
250 curve when all the points are joined up. In
the same way curves for V,, = anything else can be
drawn; I have done the 237.5 and 262.5 volt curves.
The reason I chose 250 for a start is that we are going to
assume for example that Vy, is 250. That being so,
Vix, which is Vo — V,, = 0 anywhere on the V,, =
250 curve, as marked in brackets (to show that it
applies only on the assumption that Vyp = 250).
So our starting point, representing zero input voltage,
must be somewhere on this curve. But where?

If it were down near the foor, where I, is small or
even zero, there would be plenty of room for increase
of current during the positive half-cycles of Vi,
but the negative halves would be cut off. And if the
starting point were placed at the top, the negative
halves would be all right but the positive halves would
be in the positive grid region and grid current would
flow. So we follow the usual procedure for valve
diagrams and put the starting point about half way
between zero grid bias and cut-off bias. We see that
cut-off bias at V, = 250 is about —16 volts. But half
that, —8 volts, looks rather alarmingly low down,
so I have put it at —7. Then the ‘“ load line » is the
one drawn through “V, = 250, I, = 0” (point ¢)

+

Lo

L5

Fig. |. Basic circuit diagram
of cathode follower.

La (mA)

Fig. 2. Showing how to use
the ordinary 1,/V,, valve curves
to construct cathode-follower
characteristic curves.
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and the newly located starting point (o). It is shown
dotted.

What this dotted load line does is to show the drop
in V, below 250 volts when current passes through the
resistance (R) represented by it. At I, = 0, no volts
are dropped in R, so V, is the full 250V h.t. (point c).
At the starting point 0, I, = 10mA, and we see that
V, = 243; a drop of 7V. The resistance that requires
7V to pass 0.01A through it is 7/0.01 700 ohms.
So the dotted line represents a load resistance R
of 700 Q.

Results

Next, let us see what happens when an input signal
swings the grid alternately positive and negative.
This is where the other two V,y curves are needed.
If the peak voltage of the input is 124 volts, the working
point moves along the dotted line as far as the curve
“(Vix + 12.5) ”—and where, incidentally, V, =
—2, which is about as far as we can go in that direc-
tion and still be quite sure of grid current not starting
—and in the other direction to “(Viy —12.5)”
which is about as near cut-off as it is wise to go.

If you like you can try alternative load resistances
and working points to see if you can get less distortion
at this input, or more output for equal distortion,
but I shall be surprised if you do much better working
from “V,y = 0.” How do we know how much
output is obtained? Well, the inset shows that any
change in V,up must be at the expense of V,, so is
equal and opposite to it. The movement of the working
point along the dotted line takes us from 243V at the
start to 235V at the positive peak and 249V at the
negative, which is —8V and 6V respectively; so
the peak values of Vg, are +8V and —6V. Another
and more accurate way of obtaining these values is to
read the rise and fall in I, and multiply by R; this
gives them as 7.7V and —6.2V.

We note from this that (1) unlike the anode-loaded
amplifier, Vour has the same polarity (or is in the
same phase) as Viy; (2) the device is by no means
distortionless, for equal | and — V| give consider-
ably unequal 4 and — Vyy (as a matter of interest,
the 2nd harmonic distortion calculated in the usual
way from the above data is 5.4%); and (3) the voltage
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Fig. 3. By using a much higher
value for R in Fig. | than the
700Q in Fig. 2, maximum out-
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put is greatly increased and
distortion reduced.

25§ —_— = -
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also better—103/114 = 0.9,
or only 10%, ioss instead of
44%,.
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“ ampliﬁcation,” Vorr/Vixs is 13.9/25 (peak to peak),
which is 0.56, or a loss of nearly half. We also note
that the grid voltage V, swings between —2 and about
—14, or 12V peak to peak so the voltage amplification
of the valve itself is 13.9/12 = 1.16. If the valve were
used in the ordinary way, with R on the anode side,
V, would be the same as V,y (as regards signals at
least), and its negative peak would be the same as the
positive (5V), so the negative V,y; would be only
5.1V and the distortion would be greater (10.2%).
As compared with this, the cathode-follower arrange-
ment gives about half the amplification, but about half
the distortion and a shade more output.

But it is a pretty miserable output—Iless than 7V
peak using 250V h.t. As anyone who is accustomed
to valve load diagrams will see at once, the reason is
that the slope of the dotted load line is too steep,
signifying that the resistance is too low. The less
the slope, the greater the range of voltage represented
by it between the grid-current and cut-off boundaries.
To get the utmost voltage output, the resistance should
be so large as to be represented by a nearly horizontal
line right down near the V, scale. But then the
current range would be almost nil, and the wvalve
would be incapable of supplying appreciable signal
power.  For maximum power, a designer would
choose a medium slope, such as that of the dotted
line in Fig. 3, which represents a resistance of 15k Q.
V, = —7 again puts the starting point (o) about
half way along the useful part of the line, and if we
draw a V,, line through it we find V,, here is 190V.
So Vi, being Vyy —V,,, is +-60V. If again we are
cautious about grid current and allow a full —2V as
the minimum grid bias, the positive limit is at point
d, where V, turns out to be 133V. This makes V,y
57V more positive than at the start, so the negative
limit is found by making V,¢ 57V less than at the
start, namely 4-3V, and drawing the V,,= 250--3 =
247V curve.

The output is now probably easier to read direct
as change in V, than indirectly as I; it is +52V and
—51V. Not only is that more than seven times what
it was with R = 700, but the distortion is far less—
below a half of one per cent. Actually we could prob-
ably go up to at least + 60V peak output without much
increase in distortion or risk of grid current. The
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there is some additional

load in parallel with R. If
it is a d.c. path, then its effect is of course exactly the
same as reducing R. If it is an a.c. path (such as a
resistance load fed through a blocking capacitor) the
real load line pivots on o instead of on the 250-volt
point on the V|, scale, and if o0 has been placed low by
making R very high it is so near cut-off that distortion
sets in sharply at quite a small output.

The fact to which everything so far has been leading
up, however, is that when the resistance of R has been
chosen to give reasonable operating conditions it is
far too much for grid bias. In Fig. 3 the preferred
starting point is “ Vi = +60,” and if that positive
bias were not supplied it would mean that the grid was
60V too negative. So now we come at last to our
main object—to discover how best to provide this
+60V or whatever it may be. There are a lot of
different ways. Also there are some snags.

The simplest and best, if circumstances make it
possible, is to connect the grid straight to a source of
signal that also provides the necessary positive bias.
If the source is the anode of another valve, that is
probably the answer: Fig. 4(a). If 60V is altogether too
low for the anode of that stage, it may be practicable
to design the cathode follower to work well with a
more positive grid.

But perhaps there is some good reason against this
—the cathode-follower load is low or widely variable,
the previous anode voltage is unavoidably high, or
maybe the signal source is not an anode at all, or the
cathode-follower may be needed to work from different
sources s0 must be self-contained as regards bias.
In such cases it is usually necessary to admit the signal
through a blocking capacitor to make sure that the
bias it not short-circuited by the signal source. The
grid must then be connected to a source of bias through
a high resistance °‘ grid leak,” so as not to short~
circuit the signal source. An obvious method of
getting the bias is from a potential divider across
Vyur (Fig. 4(b)). Perhaps there already is such a
potential divider, whether called by that name or the
more unpleasant one of *“ bleeder,” needed for some
other purpose, and it is only a matter of tapping it at
a suitable point. But if not, it is easy enough to find
suitable values for R, and R, because the grid takes
no current, so V. is to Vg, as R, is to R, + R,
For the same reason, R, and R, can be quite high
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resistances, of the megohm order, provided they are
reliable. If there is any question of an undesirable
amount of hum getting at the grid from + h.t., a
largish capacitance C,; can be added.

But if R, and R, are high, as suggested, why have
R, at all? True enough; if the resistance of R, and R,
in parallel is made equal to whatever would be con-
sidered a suitable grid-leak resistance, then R, is
unnecessary and the circuit simplifies to Fig. 4(c). A
suitable grid-leak resistance is the same as in a con-
ventional amplifier; that is to say, the resistance
should not be higher than the valve maker recommends
as a top limit, nor low enough to load the signal source
seriously. Something of the order of one megohm is
usual.

One Resistor ; Two Valves

Since one of the main objects of a cathode follower
is to load the signal source as little as possible, it
may happen that even the valve maker’s top limit for
grid resistance is lower than one wants to have across
the signal source. My impression is that the valve
makers cover themselves pretty well by fixing a low
limit, and one can usually get away with a considerably
higher value. But however that may be, one of the
special features of a cathode follower is that the
grid leak resistance seen by the signal source can be
far higher than it is from the valve maker’s point
of view. This remarkable ability to have the best
of things both ways is not achieved in the circuits
seen so far, but it is in Fig. 4(d). This, I think,
is the commonest bias arrangement for cathode
followers, but I doubt whether everybody who uses
it does so with the conscious intention of obtaining

the advantage just mentioned. Nor, perhaps, is
everybody who uses it aware of a possible snag that
we shall come to in a moment.

The principle of Fig. 4(d), of course, is that R in
Fig. 1 provides slightly more than the positive bias
needed to neutralize the negative excess provided by
it, so a point can be found on it which gives the
right amount and to which R; can be connected. In
our Fig. 3 example the total drop in R was 67V,
of which 7 was needed for negative bias and therefore
60 had to be neutralized. A simpler way of looking
at it, perhaps, is to regard the upper portion of R,
R, in Fig. 4(d), as the conventional bias resistor to
provide the required voltage, 7 in this example.
Either way, if R, - R; were 15kQ as before, R,
would have to be 7/67 of this, or 1,565Q, and R;
15k Q less this.

Suppose the valve maker’s rating for maximum
grid-to-cathode resistance is 1 MQ. Then we would
probably make that the value of R, (R, being by com-
parison negligible). It looks at first sight as if the
impedance across the input terminals is practically
the same (C, having been made large enough for its
impedance to be negligible at the signal frequency).
But imagine for the moment that the lower end of
R, were taken away from R, and R; and connected
to the grid, so that both ends of R, were at the same
potential. Then obviously no current would flow
through R;. The same would be true if it were
connected to a second signal source the same as the
first, for both ends would still be at the same signal
potential at every instant. If it were connected to
the cathode, that end would receive (in our calculated
example) nine tenths of the input signal, in phase.
So only one tenth of the input signal voltage would

+ + +
f ¢, |
o—i o——]
R, J
O o O O O
() (b) (<)

(d)
F.g. 4. Various methods for enabling the higher resistance indicated in Fig. 3 to be used in practice, by providing appropriate grid bias.
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actually come across R, and therefore it would take
no more current than 10M Q connected across the whole
input voltage. Connected as in Fig. 4(d) it receives
about eight tenths of the input voltage, and so acts
as a load of 5SM Q.

There is more juice still left in the orange, for C,
does not have to be large enough to be negligible in
comparison with 1IMQ but with 5MQ. Now the
voltage loss in C, is only 1%, if the reactance of C, is
one seventh of the effective load resistance. If that
resistance were literally R;, the reactance would have
to be one seventh of a megohm; and if the lowest
frequency to be handled were 20 c/s that would mean
C, = a little over 0.05pF. But with R, as in Fig. 4(d)
it need be only 0.01F for the same results.

Now for the snag. The negative feedback in a
cathode follower consists of the whole output voltage
(signal voltage across R, + R;) fed back to the
grid, and in this version of the circuit it can only
reach the grid via the signal source. To simplify
things let us for the moment imagine that the lower
end of R, is moved up to the cathode. Then the
impedance of the signal source and R, act as a potential
divider across R, + R;, and only that part of the
fed-back voltage which is developed across R, actually
reaches the grid. If the signal source impedance at
any signal frequency were 1M Q, then, with our IMQ
R,, only half the voltage would be fed back, and we
would have only half a real cathode follower Things
are not quite so bad with R; where it actually is, but
in our example it would be nine tenths as bad.
Remembering again that the main point of using a
cathode follower is usually to work from a high-
impedance source, this rather subtle propensity must
not be overlooked. The impedance of the signal
source at any signal frequency should not be more
than, say, one tenth of the actual value of R;. Even
this precaution may not be strict enough if the source
impedance is largely reactance and we want to keep
phase shift in the cathode follower very small.

The signal source impedance normally consists of
the anode resistance of the valve (after allowing for
the effect of negative feedback, if any) in parallel with
the load impedance.

A variation of Fig. 4(d) that one sometimes sees is
Fig. 4(e). The only difference is the by-pass capacitor
C,, sufficiently large to have negligible impedance
(compared with R,) at any signal frequency. So far
as signals are concerned, R, is connected straight
to the cathode (which is, if anything, a slight dis-
advantage), and the cathode-to-earth resistance 1is
R;,. But so far as d.c. is concerned it is R; + R,.
So if we were doing a Fig. 3 diagram for this circuit
we would have to draw the dotted line at a slope to
represent R; + R,, and then draw through o a steeper
line representing R; alone, this being the line along
which signal voltages would operate. Personally I
consider C, a waste of money.

Lastly, to overcome the loss of feedback in circuits
(d) and (e), type (f) has been suggested, in which
R, is ““ decoupled to earth ” for signal voltages, but
receives its bias voltage from the junction of R, and
R; as before. The impedance of C; at the lowest
signal frequency should be very much less than Rs.
For this to be so, R, + R, is almost sure to be appre-
ciably higher than R,, which means that the input
signal load, which is R, is appreciably lower than the
valve maker’s limit which (if we follow his advice)
is R, + R,. This arrangement seems to me to have
no great advantage over (c), and is less simple. On
the other hand, (c¢) — and (b) — have the advantage
that the cathode potential is stabilized (given constant
V) at a few volts above a level fixed by the ratio
of R, to R;.

Summing up: (a) is much the best if it can be
arranged; if not, (¢) is most likely to perform as
expected, whereas (d) enables one to achieve a much
higher signal input resistance but has to be carefully
considered for possible loss of feedback. The others
also ran.

SHORT-WAVE CONDITIONS

BUENOS AIRES

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

Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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F.M. TUNING INDICATOR

Obtaining Zero Voltage Readings with Conventional

“ Magic Eye” Indicators

THE writer, when engaged in the design and
development of an f.m. tuner, was confronted with the
necessity of providing a tuning indicator which could
be made to give readings that were true and reliable.
Also, the indicator had to be reasonably inexpensive
and capable of use by non-technical persons.

At present, it seems to be fairly general practice to
employ conventional tuning indicators in the f.m.
receivers which are manufactured in this country,
these indicators being operated from the rectified
voltage appearing across the stabilizing capacitor
(assuming a ratio discriminator), or from the grid
resistor of an if. limiter valve. This system is not
without its disadvantages; partly because it is neces-
sary to ensure that the if. stages are accurately
“ peaked ” (and remain so “peaked” for considerable
periods of time) at the centre frequency, and partly
because the initial deflection of the indicator on tuning
in a strong signal is liable to be much greater than
the small additional increment given at what is
assumed to be the point of correct tuning.

An alternative method of obtaining tuning indica-
tions is available when a balanced ratio discriminator
is employed. With such a circuit the audio take-off point
provides a d.c. potential with respect to chassis which
varies as the receiver is tuned through the signal being
received. The d.c. potential decreases as the signal
frequency deviation decreases, and it reverses polarity
as the signal passes through the centre frequency.
Assuming that the diode load resistors are accurately
balanced about chassis, this d.c. potential may be
employed to operate a tuning indicator; the position of
correct tuning being represented by zero voltage.

The circuit described in

By J. R. DAVIES

either side of zero for the point of maximum indica-
tion. This error is quite small when it is considered
that the d.c.-potential swing of the audio take-off point
in most conventional f.m. receivers is usually well
above 2 volts positive and negative.

The Circuit.—The circuit employed is shown in
Fig. 1. In this diagram the audio take-off point from
the balanced ratio discriminator is connected, via R,
and R,, to the grids of a double triode, V1. The
cathode of V1(a) is taken direct to chassis, whilst the
cathode of V1(b) is taken to a potential which is positive
with respect to chassis.

Let us assume that the potential at the audio take-off
point is sufficiently negative to allow V1(a) to pass only
a small anode current. VI1(b), due to the positive
potential on its cathode, is cut off. In consequence
of this, the potential at the grid of V2 is that given by
the potentiometer R,, R, and R,. Due to the low
anode current passed by V1(a), the cathode of V2 has
a potential which is considerably higher than that at
its grid. In consequence, the triode section of V2 is
cut off, and the display indicator presents zero shadow
angle.

If the negative potential with respect to the chassis
at the audio take-off point is advanced towards zero
(ultimately to reach a positive value), V1(a) passes a
continually increasing current. This causes the
cathode potential of V2 to drop until a stage is reached
when the indicator shadow commences to “ open.” As
the audio take-off potential continues to approach zero,
the shadow opens further. At a potential close to zero,
positive grid current commences to flow through R,
and the increase of anode current in VI1(a) ceases.

+H.T.

this article takes advantage of
this fact, and employs a con-
ventional 6U5 “ Magic Eye”
tuning indicator in conjunc-
tion with a 12AU7 double
triode. Interpretation of the
pattern display given by the
indicator is obvious since
zero voltage is represented as
maximum shadow angle, and
excursions into either positive
or negative voltage cause the

2MQ

R,
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5 100k () +5%,
9

shadow to “close.” The

sensitivity is  high, zero

shadow angle being given by ‘?2?;},’?;‘3_,__1
a voltage around 2 volts on  POINT

either side of zero. Due to

the inherent nature of the

circuit, maximum indication

may not necessarily be given

at zero volts, but at a

potential which is very close

== C, L
T 001t Rs
330k(]

30000
5%

to zero volts. Empiric tests
with sample valves gave
errors of less than 0.1 volt on Fig. I.
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The circuit of the indicator device described in this article.
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The potential at the cathode of V2, in consequence,
becomes comparatively steady.

Very shortly before the commencement of grid
current in V1(a), V1(b) commences to conduct. How-
ever, its rate of change of anode voltage is lower than
that of V1(a), and so the latter valve gives the greater
control over shadow angle. After the condition of
positive grid current has been reached the potential at
the anode of V1(a) remains comparatively steady. As
the audio take-off potential continues to rise, that at
the anode of V1(b) now commences to drop further.
In consequence, the grid of V2 goes further negative
with respect to its cathode, and the indicator shadow
commences to close again. Zero shadow angle is
achieved when the audio take-off potential has gone
sufficiently positive.

(It may be worth mentioning that, during the posi-
tive excursion of the audio take-off voltage, the grid
potential of V2 does not affect its cathode current to
any large extent, since the latter flows mainly between
cathode and target.)

Operation.—It will be remarked that the circuit of
Fig. 1 cannot give an accurate indication of zero
voltage as the only “reference point” is that at which
positive grid current commences to flow in V1(a); and
this will vary from valve to valve. Also, the positive
potential at the cathode of V1(b) may affect the
operation near zero voltage.

However, empiric tests with a working circuit show
that the device provides a maximum indication at
points which are very close to zero voltage. Four
different 12AU7s of varying ages give maximum in-
dications which are all within 0.1 volt on either side
of zero. Also, four-hour tests for drift do not show
any measurable shift of the potential required for
maximum shadow angle. Again, changes in h.t. line
voltage between 200 and 250, and in heater voltage
between 6 and 6.6, produce no noticeable shift. This
is not sufficient evidence, of course, to assume that the
circuit will function as well for all 12AU7s; and it is
possible that the worst instances of drift, or of in-
accurate voltage indication, will occur in the early life
of a brand new valve.

The values of R, and R, are fairly critical. The
writer was tempted to make R, a variable component,
but the values shown in Fig. 1 coped satisfactorily for
the valves tested in his particular case. Decreasing
the value of R, decreases the sensitivity of the circuit,
and the indicator ceases to function altogether before
the potential which gives maximum indication is
shifted at all seriously. Increasing the value of R,
results in an indication of maximum shadow over a
period between the potential which initiates positive
grid current and a further positive potential. The
consequent lack of sensitivity is immediately apparent.

Due to the fact that the potential at the cathode of
V2 rises as the audio take-off potential goes negative,
a dimming of the indicator pattern takes place for
high negative control voltages. This dimming be-
comes just noticeable at approximately 4 volts nega-
tive, and the indicator is almost completely ex-
tinguished around 10 volts negative.

The potentiometer R; is employed to set the grid
of the 6US5 to the potential which gives optimum sensi-
tivity. Before adjustment, the slider should be set
to the high-potential end of the track and the audio
take-off point short-circuited to chassis. The slider
is then brought down until the 90-degree shadow
angle given by the short-circuit is reduced to
approximately 85 degrees. The setting of R, is not
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Fig. 2. Relationship between shadow angle and control

voltage for typical 6U5 and 12AU7 valves.

very critical, and it might be possible to use fixed
components in this part of the circuit.

The capacitors C, and C, are included to prevent
modulation voltages from blurring the indicator
pattern. A graph showing shadow angle against audio
take-off potential for a typical 12AU7 and a 6US is
given in Fig, 2.

Performance.—After the circuit had been put into
working order (with the aid of a potentiometer and
centre-tapped dry battery to stimulate the voltages
appearing at the audio take-off point) it was tested
with a working f.m. receiver. To ensure that the
different source impedance did not affect accuracy of
indication, a valve-voltmeter was also connected be-
tween the receiver’s audio take-off point and chassis.
However, the different source impedance did not
introduce any measurable shift in the potential needed
to give maximum indication.

In use, it was found that the readings given by the
indicator were very satisfactory indeed. Normally,
the shadow remained open until a station was tuned
in; whereupon the shadow closed abruptly. At the
centre frequency of the station, however, the shadow
opened once more, and it was consequently possible
to obtain a beautifully precise indication of correct
tuning. Subjective tests carried out by having non-
technical persons tune in the receiver resulted in an
accurate position of optimum tuning being achieved in
every case.

Acknowledgments.—Acknowledgments are due to
Allen Components, Ltd., for facilities made available
to the writer for the development of this circuit.

RECEIVER SALES

A SURVEY of the retail sales of domestic receivers
during the first quarter of this year, prepared by
B.R.E.M.A,, shows that by comparison with the same
period last year the demand for television receivers in-
creased by 709 and sound receivers and radio-
gramophones by 51%. The table gives the 1955
monthly retail sales. The totals for the first quarter of
1954 are in parentheses.

| Sound Radiograms Television
January 98,000 35,000 103,000
February 99,000 33,000 98,000
March 95,000 24,000 85,000
Quarter’s total 292,000 92,000 286,000
(254,500) (168,500)

WIRELESS WORLD, JUNE 1955
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NEW DECCA RADAR

JUST over five years ago Decca
produced their first radar set (Type
159) which was marketed at about
half the price of existing equipment.
Two other models (Types 12 and 45)
were subsequently produced and
together these three models have
been fitted in over 3,700 ships—
about two-fifths of the world’s radar-
equipped vessels.

The majority of the world’s
medium- and large-tonnage vessels
are now equipped with radar and
it was to meet the demand for a
set for small ships—coasters, trawlers,
etc.—that Decca recently produced
the Type 212. Although considerably
smaller, lighter and cheaper than its
predecessors it is claimed to meet the
stringent M.o.T. specification for
marine radar and has been submitted
for type approval.

A feature of the earlier Decca sets
was the fitting of the r.f. head as part
of the scanner unit, thereby eliminat-
ing a long waveguide run. As it is
essential in smaller vessels to reduce
top weight, and, also, it is possible to
have a short waveguide run, the r.f.
unit in the new model is separate.

The set, which has a 9-in p.p.i., has
six ranges—0.5, 1, 3, 8, 15 and 30
miles—with calibration rings varying
from 0.2 to 5 miles according to the
range scale in use. It has a minimum
range of 30 yards and a discrimina-
tion of 25 yards on the shorter
ranges.

The r.f. unit, giving a peak output
power of 10 kW, has a pulse duration
of either 0.1 usec or 0.2 usec accord-

a0 T
CLUB

Barnsley.—The subject for the
meeting of the Barnsley and District
Amateur Radio Club on June 24th
is “Fifty Years of Ham Radio” and
the speaker is P. Denison (G8OK).
Meetings are held at 7.0 at the King
George Hotel, Peel Street, Barnsley.
Sec.: P. Carbutt (G2AFV), 33,
Woodstock Road, Barnsley, Yorks.

Birmingham.—“ The Application
of Valves for Communication Pur-
poses 7 is the subject of the talk to
be given by G. Nicholson (G3HKC)
to members of the Slade Radio
Society on June 10th. On 24th L.
Glew, of Marconi Instruments, will
speak about instruments at v.h.f.
The ciub room at Church House,
High Street, Erdingten, is open
every evening and lecture meetings
are held on alternate Fridays at
7.45. Sec.: C. N. Smart, 110, Wool-
more Road, Erdington, Birming-
ham, 23.

Chelmsford.—At the next meeting
of the Chelmsford Group of the
British Amateur Television Club—
on June 9th—members are to hear
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The 212 display unit may be mounted
on the bulkhead, deckhead or, as
shown, on a pedestal.

ing to the range in use. The unit can
be mounted either below deck or (in
a special waterproof case) at the base
of the mast. The familiar Decca
separate half-cheeses for transmission
and reception, have given place to a
single parabolic cylinder scanner of
approximately 4 ft across.

Decca have equipped two vehicles
with this radar unit which are now
touring the ports in the U.K. and
on the Continent.

NEWS

a description of a portable mono-
scope unit. The group meets at the
home of the secretary, M. Barlow
(G3CVO), 10, Baddow Place Avenue,
Gt. Baddow, Essex. Test transmis-
sions are radiated each Saturday
evening on 436 Mc/s by R. L. Royle
(G2W]J/T), one of the members.

Cleckheaton.—T. C. Isaac
(G4RQ), of Ambassador Radio, will
speak on “ High Quality Sound” at
the meeting of the Spen Valley and
District Radio and Television
Society on June 1st. The club meets
on alternate Wednesdays at 7.30 at
the Temperance Hall, Cleckheaton.
The final meeting of the session will
be on July 13th. Sec.: N. Pride, 100,
Raikes Lane, Birstall, Nr. Leeds,
Yorks.

Coventry.—At the meeting of the
Coventry Amateur Radio Society on
June 20th, at 7.30 at 9, Queens Road,
Coventry, D. Clift (G3BAK) will
speak about v.h.f. transmission and
reception.  Sec.: J. H. Whitby
(G3HDB), 24, Thornby Avenue,
Kenilworth, Warwicks.

www americanradiohistorv com
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The TRIX tradition of quality has
been established by an unswerving
allegiance to the highest standards
of electrical engineering. TRIX
Sound Equipment has been developed
and produced to give faithful and
lasting service anywhere in the world.

Model G7822. Ribbon
microphone with super-
lative performance and
attractive streamlined
appearance. Of excep-
tionally small size and
weight, measuring only

i§in. in diameter.

With  high
and minimum of feed-

sensitivity
back effects, it can be
supplied in satin chrome
or bronze finish, and
with additional switch-

box attachmentifdesired.

Model T.635. 30-watt Amplifier designed
for A.C. mains and can also be operated
by batteries. This high quality amplifier
has inputs for 2 microphones and gramo-
phone. Two tone controls are fitted for
bass and treble boost.

| The TRIX ELECTRICAL Co. Ltd.

MAPLE PLACE,
TOTTENHAM COURT ROAD,
LONDON, W.t

Tel : MUSeum 5817
Grams : TRIXADIO, WESDO, LONDON
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RANDOM RADIATIONS

By “DIALLIST”

F.M. and Hi-Fi

THE B.B.C.’s decision not to strive
after really high fidelity in its Band 11
service is due mainly to the fact that
the cables provided for its use by the
G.P.O. have a bandwidth limit of
somewhere about 8kc/s. Nor will
the G.P.O. allow radio links. A pity,
of course; still, I don’t think that
those in the Home Counties who
buy or build first-rate v.hf. sets will
be very disappointed by the quality of
those Wrotham transmissions which
emanate from studios or concert halls
in London—Broadcasting House and
Wrotham are linked by good lines.
I have listened to Wrotham for a
couple of years and found the pro-
grammes a revelation in the quality
that can be obtained from a good
receiver. There was a high-grade
m.w. set in the same room as the
v.hf. receiver. As both were fitted
with a muting arrangement it was
possible to change instantly from the
one to the other. Even to one who
can lay no better claim than I to
being musical, the difference was
amazing. On the v.h.f. transmission,
for example, you could pick out par-
ticular instruments in a big orchestra
and follow them easily. I can’t do
that on any m.w. orchestral pro-
gramme.

Blessed Relief

MY new abode is well over 100
yards from the nearest main road.
Thanks to the distance and to the fact
that the aerial is some 50-60 ft above
the level of the road surface, I get
no interference with television recep-
tion worth talking about; in fact, the
limiter isn’t in use at all and I can
allow my whites to be really white.
Much as I rejoice in this happy state
of affairs my heart bleeds for those
unfortunate enough to live on or
near the road in question. It is one
of the links between London and the
south coast and, at this time of year
anyhow, there is a constant stream of
motor traffic along it all day and most
of the night as well. Perhaps people
grow so used to ignition interference
that they cease to notice it particu-
larly. I can’t think how they can,
for I’m sure I couldn’t watch pictures
that were continually marred by
those awful lines of white spots.

300

Nevertheless, one finds that a good
many of the houses standing right
alongside the road are surmounted
by “Hs,” “Xs” or “Ks” and that
many of these “look” right over it
towards Alexandra Palace.

Sets of Yesteryear

AMONG the long-forgotten papers
that came to light when I was sort-
ing things out on the eve of moving
house was a 24-page receiver supple-
ment of the then weekly W.W. of
December 9th, 1932. One of the
first things that caught my eye
was the advertisement of the Decee-
Acee receiver: “Will work off a.c. or
d.c. mains without alteration. The
only set of its kind.” With built-in
loudspeaker (which many sets of
those days had not) this. s.g.-det-
pentode 3-valve receiver cost 18
guineas. There was also a 4-valve
model with two h.f. stages, at
23 guineas. The fashionable set then
was clearly the 3-valve *straight”
costing £10-£12 for battery models
and £16 upwards for mains models.
More engaging is a page containing
front and back view drawings of
a typical 3-valve chassis “ which will

ASSOCIATED

ILIFFE

TECHNICAL BOOKS.

M.L.E.E. 6th Edition

M.LE.E.,

the original design
and Television Reception.

Engineering Training Manual.
Amos, B.Sc. (Hons,), AM.LE.E

FOUNDATIONS OF WIRELESS.
M.LE.E. 5th Edition oo

I.LE.E. 3rd Edition

“WIRELESS WORLD” PUBLICATIONS

RADIO LABORATORY HANDBOOK. M.G. ScroggAe, B.Sc.,

STUDIO ENGINEERING FOR SOUND BROADCASTING.
B.B.C. Engineering Training Manual hy members of the
B.B.C. Engineering Division. General Editor J, W, Godfrey. 25 -

SHORT-WAVE RADIO AND THE IONOSPHERE. T. W,
Bennington, Engineering Division, B.B.C.

INTRODUCTION TO VALVES.R. W. Hallows, M. A. (Cantab),
and H. K. Milward, B.Sc. (Lond ), AM.ILLE.E. ... 8/6

WIRELESS WORLD TELEVISION RECEIVER MODEL II'
Complete constructional details with notes on modernlzing

RADIO INTERFERENCE SUPPRESSIOV as Apphed to Radlo
G. L. Stephens, A.M.I.E.E. e 10/6 10/11
SOUND RECORDING AND REPRODUCTION. A B.B.C.
J. W. Godfrey and S. W,

ADVANCED THEORY OF WAVEGUIDES. L.

TELEVISION RECEIVING EQUIPMENT w. T. Cocking
M.

A complete list of books is available on application.

Obtainable from all leading booksellers or from

30/- 30/8
Lewin 30/- 30/7
M. G. Scroggie, B.Sc.,
12/6  13/-
18/- 18/8
Stamford Street, London, S.E.1,

ILIFFE & SONS LTD., Dorset House,

enable the features of modern sets to
be readily identified.” The said
features include: vari-mu h.f. valve,
power-grid detector and pentode out-
put (coupled by Lf. transformer,
parallel-fed), screened bandpass coils,
single-dial tuning, metal chassis (with
decoupling circuits mounted below),
full-wave valve rectifier and electro-
Iytic smoothing condenser. There
were some bargains in wireless sets in
those days. For £3 you could buy
a 2-valve “Brownie,” complete with
moving-iron loudspeaker, but with-
out batteries. Batteries and all, the
K-B “Pup” cost £4 10s and there
were a.c. and d.c. models of the same
set for £7 10s. There were quite a
few superhets. The all-wave “ Fara-
day,” containing 4 s.g. valves and a
power pentode and offered in a.c. or
d.c. models went for 27 guineas and
the G.E.C. had an a.c. mains model
(with heterodyne whistle filter and
automatic station index) for 26gns.
The same firm offered a 6-valve all-
wave, battery-operated superhet, con-
structed to tropical specification, for
24 guineas.

Wireless: Unlawful Use of

IN these queer days when we are
so hedged about by a multiplicity of
little-known laws, orders and regula-
tions, many of us must do what we
“didn’t orter” at one time or
another without being aware of the
fact. The charge of making unlaw-
ful use of wireless telegraphic
apparatus, in that he received a

Net By
Price Post
25/- 26/3

25/6

fecond Edition 106/6 10/10
8/10

3/6  3/9
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police message when not authorized
by the Postmaster General to do so,
brought recently against an army
officer is a case in point. The
Andover magistrates very sensibly
granted the accused an unconditional
discharge, the chairman remarking
that not one member of the bench
had previously realized that it was
an offence. If you own a receiver
covering Band II, you can hardly fail
to pick up such messages at limes.
I've often done so when tuning in
Wrotham; in fact, I recall puzzling
our local police superintendent one
day by saying: “I hope you got that
report off all right.” “What report
do you mean?” “Why, the one
that headquarters was gingering you
up about by wireless this morning.”
I wasn’t run in.

Offenders in Spite of
Ourselves

If the authorities are going to
make a practice of bringing such
charges, one foresees that they'll have
their hands pretty full when the
B.B.C.’s Band II system gets into its
stride and v.h.f. sets are in use in
homes everywhere. And what of
those who have telephony from near-
by police stations forced upon their
unwilling ears by way of the loud-
speakers of their television sets?
Having filled up the appropriate

forms, they beg the P.M.G.s
engingers to rid them of the
nuisance, only to learn that

occasional (or it may be frequent)
breakthrough is inevitable at such
short range. Will some legal reader
of W.W. tell us whether such folk
could charge the police with aiding
and abetting them to break the law?

Back projection ?

WIRELESS WORLD, JUNE 1955

L7777

THE MATCHING RANGE of

SILVER-DIAL

CONTROL-KNOBS

A MATCHING group of highly polished glossy Instrument-Knobs and

-Dials for the highest grade apparatus.

with a frosted aluminium dial.

Each knob can be used

The three larger types can also take a
skirt-moulding supplement, as shown;
alone, if desired. Skirts and dials fix with self-tapping screws.

all the knobs can be used
Each

knob has strong radial 4 B.A. grip-screw(s).

FITTED WITH BRASS INSERT-BUSHES.

FOR {”2 SHAFTS

List No.| ltem Dimensions, etc.
K.400 Knob ngh(za 8mm.) @ £ (159 mm.}
K.410 ‘ Dial* | en”gr(aavaé:l OTIna.lvgr 2>;0‘2| SWG
K.410/P l Dial* i ditto, not engraved

“Eets to Knob; we_will fit and -rivet, if requested

List No. | item Dimensions, etc.
K40 | Knob | L7 @94 mm) o x 47 (175
K.405 Skirt Iz' (38.1 mm.) & x 31" (6.8 mm.)

| thick

!

. 2" (50.8 mm.) g X 21 SSWG.,

K.4ll ; Dial engraved 0-10 over 270°
K.411/P \ Dial ‘ ditto, not engraved
List No.| ltem Dimensions, etc.

K.402 ‘ Knob

| 13" (41.3 mm.) 2 x 23" (19.9mm.)
high

K496 Skirt l 211;- (524mm) g X 317 (6.8 mm.)
: (699mm)zx2|SWG
K.412 Dial | engrnved 0-100 over 1807
K.412/P | Dial | ditto, not engraved
N
\\IE_ !
)
®
List No.| Item | Dimensions, etc.
() |
A K.403 Knob ’ ﬁii-gh(60.3 mm.} 2 X 33" (24.6 mm.)
| ” »
K.407 Skirt ::higfl mm.) 8 x i7" (6.8 mm.)
. 4”7 (101.6 mm.) 2 x 2l SWG.,
K413 | Dial engraved 0-100 over 180°
KA413P | Dial | ditto, not engraved

Manufacturers of Radio and Electronic Components

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

RIPpleway 5588 (Private branch exchange)
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Talking Machines

I RATHER pride myscelf on histori-
cal accuracy and feel compelled
to draw attention to a chronological
inexactitude in an otherwise excel-
lent article by S. Kelly on “ Needles
for Talking Machines ” in the May
issue.

Speaking of the needle or stylus
the author says * Sapphire or dia-
mond in 1900, steel needles from
about 1910 to 1935 .. .” which
surcly implics that steel-neecdle
machines were rare, or at any rate
in the minority, before 1910. I have
no statistics before me but relying on
my memory of those vears (which has
often made the B.B.C. scrapbooks
bite the dust) I venture to say that
the author’s statement is at least
misleading.

Now let us get this matter
straight. At the time of Queen
Victoria’s death (Jan. 22nd, 1901)
there was certainly a large number of
sapphire-using cylinder machines in
use and I have onc on the table
before me as I write. But even then
the ncedle-using disc machines were
—if I may coin a word—* popules-
cent” and by the time of King
Edward’s Coronation (Aug. 9th,
1902) had virtually stolen the mar-
ket. Side by side with my Victorian
cylinder machine I have the H.M.V.
disc-and-needle-using “dog” model.

Sapphires were available with
some disc machines, but, in the early
years of the present century, which
is the period in question, by far the
greater number used needles only;
in fact, it is not t00 much to say that
discs necessarily meant needles. If I
can be proved wrong I am willing to
spend a night of penance on a bed
of upturned steel gramophone
needles like an Indian fakir.

The author is also rather mislead-
ing when, a little later in his article,
he says “about 1910 the disc finally
ousted the cylinder for domestic
reproducers. . . .” Surely  this
implies that the cylinder died with
King Edward (May, 1910). Actually
the cylinder, like Charles II was
‘““an unconscionably long time a
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1897 needle-using disc
gramophone

dying” and although the process
started long before 1910, it lingered
on until after the beginning of the
Kaiser’s war.

Several cylinder machines are
listed in Gamage’s catalogue of 1913
and I recollect buying one for 3s 6d
—yes three shillings and sixpence—
and it certainly wasn’t a toy one. It’s
only disadvantage over the more
costly ones was that it would not take
the famous Edison “Amberol”
cylinders which were the L.P.
“microgroove” records of the period.
For these cylinders the screwed rod
which moved the stylus across the
record had a much finer pitch than
the one normally used.

Electroniecs in the Garden

IN THE SUMMER of 1940 1
attended a lecture given by Dr. P,
Dalton before the Brit. I.LR.E. on the
interesting subject of radio therapy.
I remember how this new therapy
affected the processes of the body
and how it had been discovered.
Apparently it had been found that
wireless operators sitting near the
works of powerful s.w. transmitters
had suffered ill effects.

I have often wondered whether this
therapy with its strong effect on
normal biological processes could not
be applied to our gardens to speed
up the growth of plants and an item
I spotted recently in an American
newspaper has convinced me that it
can. It has been observed that in the
vicinity of certain high-powered
television transmitters weedse grow
wilder and twlips taller and I am
getting to work immediately on the
probiem.

If the editor keeps his promise to
let us have W.W, on the fourth Tues-
day of each month, this issue will
appear on May 24th which is not only
Queen Victoria’s birthday but the day
on which the present Queen will open
the famous Chelsea Flower Show of
the Royal Horticultural Society. I
intend to be right there in the
electrical section where they always
demonstrate how our seedlings can

UNBIANED

be warmed from the mains via a
step-down transformer and a buried
cable.

I am going to suggest that a com-
pact oscillator unit working on TV
frequencies is marketed enabling us
to feed oscillations into a special
transmission line and radiator buried
among our plant roots or maybe sus-
pended just above them, Frankly I
don't know what will be the results
as I’m no biologist but I remind my-
self that the scientists who detonated
the first atom bomb in New Mexico
in July, 1945, weren’t any too sure
about results.

* Pidgin™ Radio

IT IS an old saying that the lazy
man works the hardest and I have
been rather forcibly reminded of it
by a few remarks that appeared in
the correspondence columns of
W.W. a month or two ago about
wireless and mathematics. To my
way of thinking the man who tries
1o ke the “easy” way of trying
to understand the intricacies of
radio without a preliminary ground-
ing in mathematics will find the
going very heavy.

He generally proceeds by way of
mechanical analogies which, seem-
ingly apt and excellent at first, break
down and leave the non-mathemati-
cal student stuck firmly in a mertal
morass. The mathematical man, on
the other hand, sails along without
the necessity of conjuring up mental
pictures of the phenomena which
his equations represent.

An analogous state of affairs was
often to be observed over a quarter
of a century ago, when the home-
construction phase of wireless was
at its height. I frequently came
across men who were very ardent
and, indeed, very skilful home con-
structors who were unable to under-
stand a “theoretical” circuit dia-
gram, a form of shorthand which
enabled the essentials of the recciver
of that period to be seen literally at
a glance. These earnest constructors,
however, could and did follow the
intricacies of the practical wiring
plan with a skill and celerity which
left me breathless and which must
have needed a lot of hard work to
acquire.

If T may be permitted to use an
analogy after condemning them
earlier in these remarks, the non-
mathematical radio aspirant may be
likened unto the speakers of * pid-
gin” English in New Guinea and
elsewhere. To learn standard, or at
any rate basic, English would take
only half the time, pain, power and
sheer hard work which they put into
acquiring a knowledge of this truly
astonishing lingo.

WIRELESS WORLD, JUNE 1955
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The AV O Valve Characteristic Meter Mark III offers the Radio PROVIDES ali necessary data to cnable Ia/Va,
Engineer far more than is generally implied by the words ‘‘a Ia/Vg, Ia/Vs, etc., gurves to be drawn.
valve tester®’. MEASURES mutual conductance up to 30mA/V.
This compact and most comprehensive Meter sets a new high DETERMINES inter-electrode insulation with
standard for instruments of its type. It will quickly test any heater both hot and cold.
standard receiving or small transmitting valve on any of its normal GIYES direct measurement of ‘“gas” current.
characteristics under conditions corresponding to a wide range TESTS rectifying and signal diodes under rescr-
of D.C. electrode voltages. voir load conditions.
A new method of measuring mutual conductance ensures that COVERS all normal heater voltagesup to 117V.
the instrument can deal adequately with modern vz.llves of high .slope CIRCUIT improvements provide accurate set-
and short grid-base such as are commonly used in T.V. receivers. ting and discrimination of grid voltage over the
full range to 100V negative.
kBGace A relay protects the instrument against damage
£60 through overloading the H.T. circuits and also
affords a high measure of protection to the
valve under test.
A comprehensive Instruction Book and .. W .
9 H he instrument 1s fitted with a hinge
detailed Valve Data Manual are provided. il ivor 5 WHich protects the v
holders when not in use.
Regd. Trafe Mark
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.
AVOCET HOUSE - 92-96 YAUXHALL BRIDGE ROAD . LONDON - S.W.Il. Telephone : ViCtoria 3404 (9 lines)
vVCe

»
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HIGH GRADE INSTRUMENTS

o P

2}in. scale moving coil A.C
rectifier meter. Square flush

mounting. Type S25.

Moving coil Micro-
ammeter 5in. scale.
Flush mounting rect-
angular case. Type
S50.

Multi purpose test set for simul-

for vadio and electronic engineers

3}in. moving iron AC/DC meter.
Round flush. Type S35.

“ Fulscale ” meter 4in, dia
scale moving coil having 270°
arc with a 9in. scale length.

High torque moving
coil portable meter,
Precision grade to
BS.89.

Ohmmeter for the rapid and
direct measurement of very low

taneous measurement of current .
values of resistance, Model
and voltage. RM.155.
}
s 1 | TEST SETS

Breakdown Tester for measuring
the breakdown voltage of electrical
components and insulating materials.

Model RM.215.

BRITISH PHYSICAL

Radletr, HERTS

These represent just a few
of our wide range of high
quality instruments which
are used by the electrical
and electronic industries.
Maywe supply you withour
comprehensive catalogue ?

| BRITISH
INSTRUMENT
INDUSTRIES
EXHIBITION

SN s
YA COURT
/’" B owooN
| June 28 -July 9 1855

T Oy
22 o,

£y
.

€20 ——eeoe-

Universal multi range test set for
electrical and radio engineers.

P~
e

s

Universal Im-
pedance Bridge covering a wide
range of values for the measurement
of  resistance inductance and
capacity. Model UB.202.

LABORATORIES

Tel : RADLETT 5674-5-6

eeoe——C020———e000———L 200

dmBP33%
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DG 16-21

FOR'A' SCAN RADAR
AND INSTRUMENT
APPLICATIONS

easily stacked

-~
~---'

The screen of the DGI16-21 cathode ray tube is a
rectangle measuring 5% x 14 inches — the logical shape

for multiple trace

for radar ‘A’ scan and many instrument applications. .
A number of these tubes can be stacked vertically to compa"son
provide multiple displays within a confined space . . .
they are the answer to those problems in design where
circular tubes make equipments excessively bulky.
Deflection : Electrostatic, TYPICAL OPERATING ‘CONDITIONS
symmetric or asymmetric. : —=
Vp ¢ 63 volts. Va3 vaz Val vg Deflection Sensitivity
Ih: 0.3 amp. 600 to —25 to Sx S
Base : BI4A. 5000V | “700v 18OV | _z0v 0.19mm/V 02imm)V-

The DG16-21 has a green luminescent medium persistence screen. Versions with other screens are contemplated and your comments are inyited.

See Mullard Cathode Ray Tubes and Valves on

STAND No. 23—BLOCK F
BRITISH INSTRUMENT INDUSTRIES EXHIBITION Mullard

Earis Court, 28th June to 9th July

_—
[Mullard] MULLARD LTD., COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE. LONDON. W.C2
S MVT 173 B.L.I.E.
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NEW!! For TV Band Il

Taylor Signal Generator

For Television frequencies up to
240 Mc/s.

‘Model 67A

Frequency range: 100 kc/s.—240 Mc/s. in six
ranges.

Accuracy: + 1%.

Attenuation: 100 dB. Continuously variable.
Modulation: 400 cycles, 30% depth.

Output impedance: 75 ohms.

Direct A.F. output provided.

Cash Price £22/=j- Prompt Delivery

Available on advantageous H.P.
terms

Taylor TV Sweep Oscillator

Model 92A
Covering Band II1

Frequency-modulated oscillator designed

for the rapid and accurate alignment of

TV receivers.  Also suitable for check-

ing any band pass amplifier.

Frequency range: 5250 Mc/s.

Frequency deviation: Continuously variable
to approx. 15 Mc/s.

Output: 40 microvolts to 2 millivolts con-
tinuously variable.

Freq. Mod. Substantially linear to 6 Mc/s.
sweep width—less than 109, max. sweep.

Sweep: Sweep voltage continuously variable
to a max. of 300 v. R.M.S.

Cash Price £30/-/- Prompt Delivery

Available on advantageous H.P.
terms

STAND NO. 27. Block ¢A. British Instrument Industries Exﬁibition
(June 28 to July 9)

@ All other Taylor Instruments available

on H.P. Write for catalogue and details
M of H.P. terms.

ELECTRICAL INSTRUMENTS LTD.

MONTROSE AVENUE, SLOUGH, BUCKS. Telephone: Slough 21381. Cables: Taylins, Slough
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R e s p o n s e THE FERROGRAPH was the first portable Tape Recorder to be

designed and wholly manufactured in Britain. To-day the
s bewildered buyer may well hesitate when confronted with a
I s n o t a I I choice of so many makes offered. But if he is serious — and
not lightly choosing something for his casual enjoyment — he
would do well to ponder the following fact.

Frequency response is often popularly quoted in advertisements
t h e s t o r y as 50-12,000 c.p.s. This, of itself, means nothing in evaluating the
excellence or otherwise of a recorder. Two other interdependent
factors must be regarded, viz.—signal/noise ratio and distortion,

if the true worth of the instrument is to be gauged.

Furthermore, the limits in which the response is held must be
given or the statement is again valueless. The Ferrograph frequency
response is guaranteed to be within +3 db up to 10,000 c.p.s. at
7% ip.s., although the response does, of course, extend much
beyond this.

No exaggerated claims are made for the Ferrograph since its
established reputation makes such claims unnecessary. Simple
conservatism has always been a feature of Ferrograph publications
and advertisements, and experience has shown the discerning user
prefers it that way.

MODEL 2A/N MODEL 2A/NH
32 and 73 i.p.s. 74 and IS i.p.s.
76 gns. 86 gns.

errograp

BRIEF SPECIFICATION

Twin Track (to
International standards)
Playing British and American

pre-recorded tapes

Playing Time with
1,750 ft. Reel
45 minutes per track at
741.p.s. (otherspeedsprorata)

Quick Rewind
in less than 60 seconds

Signal Level Meter
giving positive reading
Frequency Response
+3 db 50/10,000 c.p.s. at
7% i.p.s.
“Wow’’ and Flutter
Less than 0.29, at 73 i.p.s.

Signal to Noise Ratio
Better than 50 db, 200/12,000
c.p.s. Unweighted, including

hum, 45 db.

Longterm Speed Stability
Less than 59, variation

Dealerships in several of the
principal towns are still open
and applications are invited.

Output Power
2} watts into 15 ohms

WRIGHT & WEAIRE LTD

131 SLOANE STREET - LONDON - SWI Tel: SLOane 2214/5 & 1510 w
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There are those who consider that there' is little to choose in the range of power amplifiers
now available—perhaps because the power amplifier is usually considered the * easy » part
in the search for audijo perfection. Why is it then that leading engineers are so enthusiastic
about the QUAD II design?

They like the unique integrated feedback to provide complete stability independent of phase
changes in the load current. .. the method used for eliminating the loop gain outside the
audio range without prejudice to the input signal . .. the way that feedback is again used
to provide optimum design stage by stage and to control the effective time constants. They
like its use yet again to provide a unique self-balancing phase changer without the usual
asymmetry to the H.T. line. They like, too, the fact that the specification is fully met with
commercially tested valves without matching or alignment of any kind. They extol the
conservative ratings and restoration from overload (several nation-wide broadcasting cor-
porations officially uprate the output to 20 watts, since with this degree of overload, distortion :
is still well within their acceptance figures).

i 5 ; T T
]
B3 !
2 >
<] !
e — S ’
@ ]
o] [}
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Linearity and overload of the QUAD II amplifier

Good engineering for the best per- The QUAD II power amplifier is
formance* also results in greater . primarily designed as part of the

efficiency. Compare the size of the ;
QU ADcywith ang other amplifier of complete QUAD II amplifier. The

approaching specification. Note the power amplifier is also supplied
size of the output transformer which separately as a quality standard when

results from optimum choice of flux . . . .
and core material to suit design with a suitable input transformer it
requirements. can be fed direct from a 600 ohm line.

* The unique output stage design principles are discussed in Wireless World, September, 1952.

‘The QUAD 1II is available throughout the world. Fully
stocked servicing organisations are now operating in Canada,
throughout U.S.A,, Panama, Canal Zone, Trinidad, Jamaica,

<
T Ty _—\
E ¢ A== \Y
Venezuela, Australia, Malaya, Singapore, Japan, Hong Gi== cou STICA L
Kong, Burma, India, Ceylon, Pakistan, South Africa, B
Portugal, Italy, France. Switzerland, Belgium, Norway and m;mmnﬂmr/

Sweden.

ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND




JunE, 1955 \WIRELESS WORLD 7

e RELAYN

announcing the |
2400 reray

A Relay of noteworthy dimensions, designed in size and per-
formance to suit present day electronic equipment. The new
2400 Relay is available with twin light duty or single heavy duty
contacts.

When fitted with a 10,000 ohm coil, the pull-in is approximately
4 milli-amperes; contact pressure and clearance have not been
sacrificed to achieve this sensitivity.

DIMENSIONS : Above chassis 231" high x 1”7 wide x 13" deep.
WEIGHT: 4} ounces.

(SLli

;Q)s MAGNETIC DEVICES LTD

NEWMARKET

&, \)
’Crs S
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TRANSFORMER PROBLEMS
'WE HAVE SOLVED...

y g 3,
Y ., O B
oy W" \ . N o WL

P 1"
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»

Implementing the policies of N.A.T.O. has brought its own problems not the least of which
are the varying electrical properties of the actual raw materials selected for electronic and
radio equipment and components. The news that Gresham Transformers have completely
and successfully met the requirements of American Specification MIL/T27 is yet another
achievement which goes to prove that— ’

’

’

¥ —To Every Transformer Problem

iy There is a GRESHAM Answer

HANWORTTH MIDDILESEX

TWICKENHAM ROAD, HANWORTH, MIDDX. FELthom 22714
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SIGNALGENERATORN

for the frequency range 30c/s - 30 Mc/s

L. F. SIGNAL
GENERATOR TYPE 702

@ Frequency Range: 30 c¢/s-30 kc/s.
@ Stability: + 0-059% -+ 0-5 c/s.

@ Output: A screened and balanced transformer
enables balanced, unbalanced and fully floating
outputs to be obtained.

@ Attenuator: A 600 ohm constant impedance
attenuator provides steps of 20, 40 and 60 db of
attenuation under all output conditions.

@ Output Level: 100 mW into 600 ohms or 15 volts
open circuit.

H. F. SIGNAL [
GENERATOR TYPE 701

@® Frequency Range: 30 kc/s—30 Mc/s.

@® Output Level: Constant to within 1 db over entire
frequency range.

@® Output Impedance: 75 ohms -+ 10 ohms on the 0 db
step of the attenuator and-75 ohms 4+ 3 ohms on all
other settings.

@ Attenuators: A slide wire and step attenuator calibrated
both in db and volts open circuit enable the output to be
reduced to 1 microvolt.

@® High Output: A signal voltage of from 5-20 volts is
available from a high impedance output socket.

The L.F. Signal Generator Type 702 may be
connected to the H.F. Signal Generator Type 701, to
enable signals over the complete frequency range 30c/s
to 30 Mc/s to be obtained from the output plug of the
latter instrument.

Full details of these: or any other Airmec instruments will be forwarded gladly upon request.

AIRMEC HIGH WYCOMBE — BUCKINGHAMSHIRE — ENGLAND
L 1 L T

M E D Telephone: High Wycombe 2060 Cables: Airmec High Wycombe
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BRITISH COMMUNICATIONS CORPORATION LIMITED

Second Way, Exhibition Grounds, Wembley, Middlesex
Telephone : Wembley 1212
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>

Prompt Delivery, all types, 2,000—20,000 .kc/s

When ordering 10X replacements, why not use our hermetically sealed Type 2XL?

CATHODEON CRYSTALS LIMITED

LINTON - CAMBRIDGESHIRE - Telephone LINTON 223
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ALUMINIZED

USEFUL
LIGHT

Ediswan Mazda aluminized pic-

i

ture tube gives a picture 609, ! WITHOUT ALUMINIZING
brlgl.lter and more qontrasty than is Without aluminizing, tubes waste half
possible with an ordinary tube. their light (see diagram above). To

counteract this the brilliance must be

In addition, Ediswan alumlnlmng increased and the tube life is shortened.

protects the screen from ion burn and,
with the new Ediswan ion trap tetrode screen %
gun to protect the cathode, tube life

is increased. %
Ediswan production methods, which 60% MORE

LIGHT

include the special in-line vacuumiz- % MIRHOR BACKING

ing system, ensure a higher, more 7

uniform standard of lasting efficiency. " WITH EDISWAN ALUMINIZING
For complete satisfaction demonstrate Ediswan aluminized tubes have a mirror
and recommend Ediswan Mazda backing to the screen. All the light is
aluminized picture tubes. thus thrown forwards giving brighter,

clearer pictures and extra life.

EDISWAN — ... —

MAZDA '61 fully equipped cathode ray tube service

epots provide better, quicker tube testin
ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes ari
THE EDISON SWAN ELECTRIC COMPANY LIMITED, available in 26 Ediswan Offices. Only

155 Charing Cross Road, London, W.C.2 and Branches. Ediswan give such complete backin
Member of the A.E.l. Group of Companies, the dee,g . cking to
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Advance

audio signal generator

] | i m‘W“"“n““”"" Wm COVERS
' ” i 'n,h Shi I !|u|;‘ “ "fl',;i‘l I5¢/s TO 50,000 c/s

]nu M lhlmmlll} f TN N

\m |F'|| i llmw‘ it ! PLUS/MINUS | c/s

“ p| 1 m[“m“'u N]W i ’“I il mﬁ‘ ;',,, Uuw, 'f #IWF LOW DISTORTION
i Fuwll, “M[(" “ I : ‘I’MN ll —I..m_lq. I‘“ I WATT OUTPUT

M M

|- | INTO 600 OHMS
l |‘ m ‘%ﬁ" 11— OVER ENTIRE
nlmvﬂﬂr' ‘.l R N -~ s RANGE

i | 1 ‘ !”

This. model completely covers the wide
range of 15 c/s to 50,000 c/s in three ranges,
with an accuracy of + (2% + 1 ¢/s). Output _
(continuously variable) into 600 ohms, 0-1 mW.- 1W
(0-25 - 25 v) + 2 db, the output impedance approxim
-ating to 600 ohms over the whole range. Max. output

into 5 ohms is greater than } watt. A 20 db attenuator
may be switched into use when a very accurate output
impedance is required. The total harmonic and hum
content as compared with fundamental above 100 c/s
is better than 34 db down “2%) at full output, and
better than 40 db down (lz) at O-1 watt
Weight 20 lb. Size 134" x 104" x 8}°

LIST PRICE (IN U.K.

£35: 12s.

The Type ¢J2° similar to the
Type *J1,” but with output
voltage meter.

LIST PRICE (IN U.K.) £45

Full technical data on leaflet W[29

ADVANCE COMPONENTS LIMITED - MARLOWE ROAD - WALTHAMSTOW - LONDON - E.17
*Phone: LARkswood 4366(7/8. 'Grams: Attenuate, Walt, London.
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V.H.F. .o COMMERCIAL TV

me an There will be two new reasons, at Britain’s
1955 National Radio Show, why your. visit will
o have special importance. New V.H.F. Radio Sets
new using Frequency Modulation will be on display . . .
also there will be a range of Multi-Channel Sets
i n te rest designed to receive commercial TV.
Throughout the Show—in Radio, Television,
f o Telecommunications and Electronics—you will
find features which will arouse tremendous
interest. It will be a truly valuable visit— make

1 yO u your arrangements for it NOW.

,«\ AT THE BRITISH NATIONAL
‘ j =
radio show
LONDON

AUGUST 23 = SEPTEMBER 3

———

Overseas visitors may obtain full information from

THE RADIO INDUSTRY COUNCIL, 59 RUSSELL SQ., LONDON, W.C.1, ENGLAND
Telegrams : Oidarion, Westcent, London.

Apply to your local B.0.A.C. or B.E.A. Agent for travel intormation.

B aiatar 3
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THE LATEST
ELAC
FOCALISER

Improved beam focus and picture
positioning with minimum effect on
scan coils and ion trap assemblies.

@ Fitted with latest type dual ¢ Mag-
nadur *”’ sintered Oxide Magnets.

@ Magnets DO NOT ROTATE during
adjustment.

@ Friction damping ensures smooth
positive movement without back-
lash.

@ Rapid and easy adjustment of focus
and picture position.

RETAIL PRICES IN U.K.

Type FD12/90 (Low flux)
Type FD13/90 (Medium flux)
Type FD14/90 (High flux)

ELECTRO ACOUSTIC INDUSTRIES LIMITED

Stamford Works, Broad Lane, Tottenham, N.I5
Telephone : Stamford-Hill 5606 (3 linesy
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FLEXIBLE
REMOTE CONTROL OUTFITS

Our experience in the industrial field has indicated that there is a definite need for this type of
outfit offering facilities for making prototype flexible remote controls as required.

The two gauges of Remote Control flexible shafts in these outfits cover the range of torque load-

ings required for e volume controls e all types of wave change switches e condensers
o all controls likely to be met in electronic, radio and television equipment.

These outfits are reasonably priced and comprise:
No. 130 (.130 in, dia.) for remote controls up to 4 in. in length......... £7. 0.0
No. 150 (.150 in. dia.) for remote controls up to & in. in length ..... £7.10.0
(For use without flexible casing)

Vi

. OF GREAT DBRITAIN LYD.
] INDUSTRIAL DIVISION
iy,

The S. S. White Company will ““‘“‘\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m

be pleased to advise which

Outfit is most suitable for
specific applications,

BRITANNIA WORKS, 25-31 ST. PANCRAS WAY,

A detailed Parts List is available BEDSHRENY. §4 Telephone : EUSton 5393
upon request.



JUNE, 1955

WIRELESS WORLD

Features that the enthusiast will appreciate are the suppression of switch clicks, the extra
heavy balanced turntable, and the very fine degrees of speed control availible. Each of the
nominal speeds, 78, 45 and 334 r.p.m. can be adjusted by approximately 2;%.

Flutter have been reduced to less than 0.29% and less than 0.05% respectively. The model

Wow and
is equipped for dual voltage ranges of 100 to 130 and 200 to 250 volts, 50 or 60 cycles
according to the motor pulley fitted. The 301 is finished in quality grey tone enamel,

is fully tropicalised and is supplied complete with plastic stroboscope, special grease,
all fixing screws, washers, template and instruction manual.
Supplies are limited, see your deafer now.

GARRARD ENGINEERING AND MANUFACTURING CO. LT
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Filtration

There may be an art in making

good coffee, but even with the most fragrant brew the filtration
problem is quite a simple one : to separate the infusion from the grounds which have a size ratio
0f1:10,000. By comparison, many electrical filters are called upon to discriminate between
wavelengths whose ratio is only 1:2. What is more, they must maintain their performance, with
scientific accuracy, in spite of varying temperature ; they must be economical ; they must be
small. If this kind of conflicting requirement is giving you a headache you will ind strong,
black coffee merely a palliative; the cureis to

specify Suflex Polystyrene Capacitors.

Suflex Polystyrene Capacitors

® HighQ
® Excellent stability
® Compensating negative temperature coefficient

A quality component which may be economically
used in commercial equipment

35 BAKER STREET, LONDON W1
Telephone: WELDbeck 0791 Cables: Suflex London

SUFLEX

LONDON
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GOODMANS

15 warT .. ...
AUDIOM 60

The 12-inch Audiom 60 is a versatile

AN

single-cone medium heavy duty re-

NDING

WIRELESS WORLD 19

BRIEF SPECIFICATION :

producer with an outstanding smooth-
ness in response and performance. Itis
available with 35, 55 or 75 c.p.s. bass
resonances, the first two types being
ideally suited for use as bass units in

crossover systems.

Goodmans

POST THE COUPON for details of the Audiom 60,
and the Axiom range of High Fidelity Loudspeakers, details
of crossover systems, bass reflex chambers, etc.

INDUSTRIES LTD.

WEMBLEY 1200

GOODMANS

WEMBLEY MIDDX.

AXIOM WORKS

U.S.A. AGENTS! ROCKBAR CORPORATION INC
215 East 37th Street, New York 16

Fundamental Resonance—

Cone Type 1205 (for P.A) ...
Cone Type 1208 (for Bass repro.
Cone Type 1210 (for Bass repro.) ...

Power RAting ............ccooercveeeenenne... 16 watts peak A.C.
. 14.000 gauss
. 12lb. 130z. (5.8 kg.)

£8.12.6 (tax free)

Flux Depsity .................
Nett Weight ...

LOUDSPEAKERS WITH A MESSAGE OF PERFECTION

--------------------1

TO: GOODMANS INDUSTRIES LTD.
AXIOM WORKS, WEMBLEY, MIDDX.

N 0 co0t0n. - L0 OBt

Address

|
|
]
1 7 am interested in:
]
]
]
]
]
|

S

Please write in block capitals.
L------------------—J
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ANTIFERENCE

b BAND 3

/f’ AERIALS

)

Ty crabed prass and NEW . . . A comprehensive new range
type citzimney lashing
equipment. . .
List Price 67 for every requirement.

Aerials as illustrated are now available for the reception of
Band 3 transmissions in Channels 8 or 9 and at prices that
reflect the careful planning and thought that has gone into
their construction! Our wide experience gained from Antiference
factories on the American continent has played a large part in the
development of this completely new range of aerials designed for
Cat. No.330/2D efficiency—with economy. All the fine features of the Antiference

Three element ar- . .

ray with cranked Band 1 range are incorporated in these models; they are easy to
mast and universal )

L TosuaE instal, being fully pre-assembled and aligned for peak performance
List Price 42/6 on the Band 3 frequencies.

When ordering, please quote Channel for which aerials are required.
E.g., CAT. No. 350/2D/ . .. (quote Channel reference here).

I L
w HRNR

Cat. No. 3102/TH

/
.

M Cat. No. 350/1C
Five element ar-

Cat. No. 381/6G - Ten element array
=l !
. = h 2in. mast ca;
) Eight element arr wit 7
ray with swar- wﬁ'h lgif:” - tma rCZ*; PO o) 12ft. maszland I_zeavy
neck mast and “U 10ft. mast and heavy i duty double chimney

bolt grip for fitting
to existing masts
Jfrom ¥in. up to 2in.

List Price 52/6 List Price 134/-

duty single chimney éas ing equipment type

lashing equipment type
6. # List Price 178/6

ANTIFERENCE LIMITED
Bicester Road, Aylesbury, Bucks. Telephone: Aylesbury 1467/8/9

DHB/21? -
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A NEW-PRINGIPLE
A-G AUTOMATIC
VOLTAGE STABILISER

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

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

We can supply from stock
_all types of American tubes,
.condensers, valves, poten-

tiometers, ete.

—l T

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

MEMO: If you are interested in
infinitely-variable Transformers, do
not forget the almost indispensable
“VARIAC” (Reg’d. Trademark).
Models are available from 170VA
to 21kVA. Our Catalogue V-549
(3rd Edition) tells the whole story
and will gladly be mailed free and
post free, on request.

The NEW “ASR-1150"
costs only £24 net

Complete information is obtainable from:

CLAUDE LYONS LTD.. STABILISER DIVISION,

HEAD OFFICES & WORKS: 76 OLDHALL STREET, LIVERPOOL 3, LANCS
SOUTHERN FACTORY: YALLEY WORKS, WARE ROAD, HODDESDON, HERTS.
(A10 main London/Cambridge Road, at Junction of A602)
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Output Level Stabilised to +3Zdb

OVER THE FULL FREQUENCY RANGE OF 10 kc/s — 10 Mc¢/s

To the established features of the Wayne Kerr
Video Oscillator has been added, at the
suggestion of the B.B.C., a 50 cycle Square
Wave for the examination of the low frequ-
ency characteristics of Video networks.
This output is achieved by interrupting a
stable .D.C. Source with a polarised relay
energised from the mains. The rise time of
the square wave is better than 0'02u sec.

In transportable case £155, or for standard 19
Speciﬁcation Rack mounting £148.

FREQUENCY RANGE: 10 ke/s — 10 Mc/s, in 6 ranges, and 50
- cycle Square Wave. -
Stability : Boetter than 1in 10® in one hour.

Accuracy : %.

OUTPUT RANGE: + 10 db to —50 db on 1V p-p.
Level : Constantto 4-0'5 dbatany Frequency
Impedance : 15 Q. [setting.

TOTAL HARMONIC CONTENT: Less than 1%.

THE WAYNE KERR LABORATORIES LIMITED - NEW MALDEN ' SURREY * MALDEN 2202
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POWER
RECTIFIERS

These Mercury Vapour and Xenon filled
power rectifiers are robust and can be relied
upon for long and satisfactory service. The
output table shown herewith is calculated for
a three-phase, full wave arrangement. Full
technical data and operating instructions
are available on request.

Filling

Output in
Kilowatts

Tube Type
C.V. No.

AH 200 CV 1628 Mercury Vapour 90

AH 21 3 1 » s 90

AH 201 “f » 3 7-5
AH 205 CV 2673 5 o 630
AH 211 CV 532 L ” 90
AH 221 CVs » » 36
AH 217 —_ & » 36

AX 224 CV 1835 Xenon 7
AX 228 - = 36
AX 230 CV 2518 » 36

"ENGLISH ELECTRIC

Waterhouse Lane, Chelmsford

ENGLISH ELECTRIC VALVE C0. LTD. [ issssy s s sy 7

AP300/18




24 WIRELESS WORLD JuNE, 1955

~ S,

INCORPORATING \\

THE PATENTED

CAMBRIC CONE &
UNIVERSAL IMPEDANCE k
SPEECH COIL :

J lenlorian o

HIi-F1I UNITS
Every claim we have made for these remarkable units has

been substantiated by experts and users—they have produced the largest volume

of unsolicited testimony ever known in the history of loudspeaker manufacture.

Write for descriptive leaflets, or ask From every part of the world we are told that the quality of reproduction

'yourusual e eriodemo WAl e is unrivalled except at many times the price—that these units have enabled

natively, these and other Stentorian ~ CVEryone to enjoy High Fidelity at realistic cost. We are truly grateful for
speakers may be heard at our London this amazing response.

Office (109 Kingsway, W.C.2) any Points to note: patented Cambric Cone, high flux density Alcomax

Saturday from 9 a.m. to noon. magnet, die-cast chassis, Universal impedance speech coil (at 3, 7.5 and

. 15 ohms) on 8, 9 and 10 inch models.  Prices from 37/6 to £9.15.6 (tax paid).

o
Prov, Patent
i 10037/53

Ready-to-assemble Bass Reflex Console Cabinet for 10” or 12” unit £10.10.0.
Corner Console Cabinet for 8” unit £5.10.0.

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS
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High Fidelity Playback

THROUGH YOUR OWN FAVOURITE AMPLIFIER

-

TAPE RECORDER

For High Fidelity playback through that favourite radio or
amplifier, the ¢ Playtime > is superb. The frequency res-
ponse is limited only by that of the playback medium. Com-
pletely self-contained for recording; simple joystick control
for all functions; ONE HOUR’S PLAYING TIME.

BRIEF SPECIFICATION

% High Fidelity twin track recording heads % Infinite
impedance ou?ug ensuring perfect matching % Powered
by specxallﬁ designed motor 4 Minimum wow and
flutter J Built-in 3-stage ?ecxally matched pre-ampli-
fier with ‘miniature Mullard valves 4 Weight 161b. g
Overall size 12}in. x 10in. x 4§in. % For use on A.C.
mains 220{250 v.

i Or complete with high fidelity
desk  microphone and one hour
GNS. spool of rape for £31/4/6.

The “Playtime *’ is also available as a
complete recorder—the “Playtime Plus,”
a full hour’s recording and playback for
only3 5 gns. Complete with microphone
and tape.

. TWO-SPEED

The smallest mains-
operated fully automatic two-speed
recorder with 7in. spools. IDEAL FOR USE
WITH PRE-RECORDED TAPES. Two hours’
full playing time. Independently variable Bass
and Treble controls.  For 200-250 v. A.C. mains.

45 gns.

Oomplete with tap”
~a  nd  microphone-

b -
" Complete with .
tape and micro- 5 5 gns a
phone.

EDITOR SUPER
TWO-SPEED

De luxe version of the *‘ Editor” incorporating mixing and
monitoring facilities and single knob control super tape deck.
IDEAL FOR USE WITH PRE-RECORDED TAPES. In
padded simulated crocodile case. For 200-250 v. A.C. mains.

Buy a British-made Tape Recorder! ‘
BUY ON THE M.O.S. PERSONAL CREDIT PLAN

= 5 ‘ A 18
d 15 ent deposit with your order, with remainder spread over any period up to
xiet:lths. lﬁfl;:fl)prie‘:ory brandy; of equipx’nent advertised in this Journal are available from

us under the M.O.S. Personal Credit Plan.

...MAIL ORDER SUPPLY CO.

The Radio Centre
33, Tottenham Court Road ° London ° W.I ° Tel. MUS 6667

N ; -
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NEW ARCOLECTRIC SIGNAL LAMPS

For Low Voltage or Mains

Hustrated are a few signal lamps taken
from our wide range. The insulation of
every Arcolectric signal lamp will resist
a flash test of 1,500 volts A.C.

The SL.90 illustrated here is a typical
Arcolectric low voltage signal
lampholder. It is designed to accept
popular MES. bulbs. The bulb is
accessible from front or rear of panel.
The domed plastic lens surrounded by a
polished chrome bezel gives a most
attractive panel appearance. This holder
can be fixed in a single 4 hole.

The mains voltage signal lamp S.L.88/N
is supplied complete with an M.E.S. neon
tube and a suitable series resistance.

Write for Catalogue No. 128

ARCOLECTRIC

SWITCHES - LTD

S.L.90 SL86

SL.88/N

5.L82° SL92
CENTRAL AVENUE, WEST MOLESEY, SURREY . TELEPHONE: MOLESEY 4336 (3 LINES)

MUREX SINTERED
PERMANENT MAGNETS

are used in this new

FERRANTI RIBBON PICK-UP

(designed by D. T. N. Williamson)

Yet another example of the use of Murex
Sintered Magnets where the need is for
high flux density and magnetic stability. In
this application, as in many others, Murex
Sintered Magnets continue to give accurate

Actuol size of mognet g and reliable service.

Photograph by courtesy

of The Acoustical MUREX LIMITED (Powder Metallurgy Division)

Manufacturing Co. Ltd.
RAINHAM « ESSEX Rainham, Essex 3322
London Sales Office: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.I. EUSton 8265

STAND 5 (Block B) BRITISH INSTRUMENT INDUSTRIES EXHIBITION, Earls Court, JUNE 28-JULY 9
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AN W

OUTSTANDINGY )

60-WATT iH.F.: 50-WATT V.HF.

FIXED STATION FIXED STATION
| -6—14 Mc/s | 60 — 184 Mc/s
Newly designed to use the ‘most modern Employing the latest techniques, this most
valves and components available, this efficient station is of particular value for
station incorporates local or remote push- fixed and mobile V.H.F. schemes, ground-
button selection of up to four channels, - to-air control of aircraft and point-to-point
remote control being possible to a distance links. Six-channel operation is available
of 15 miles. ’ if required.
Telecommunications
CAMBRIDGE ENGLAND
Pye (New Zealand) Ltd. Pye Canada Ltd. Pye-Electronic Pry., Ltd. Pye (lreland), Ltd.
Auckland C.1., New Zealand Ajax, Canada Melbourne, Australia Dublin, Eire
Pye Radio & Television (Pty.) Ltd." Pye Limited Pye Limited Pye Corporation of America
Johannesburg Mexico City Tucuman 829 5th Avenue Building
South Africa Buenos Aires 200, 5th Avenue, New York
PYE LIMITED o CAMBRIDGE o ENGLAND
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ANNOUNCING THE

'‘SECUNDUS’
FOR

SUB MINIATURE WORK 4/

by
ADCOL P\ 4f

{Regd Trade Mark)

lllustrated
ListNo.70
(Actual Size)

SPECIAL FEATURES

!. Traditional British
quality.

2. Designed
peratures.

3. Weight 2 oz.
(excludipg flex)

4. Length 8in.
1 5. I8 watts.

6. Practical tem-
perature  for
highclasssolder
jointing.

Models

to

cover all
of the
Radio, TV.
Electronic

Supplied in all

volt ranges fields

and
Industry.

For all Soldering

Instruments
and
Allied equipment,

WRITE TO:—

ADCOLP

(Ragd. Trads Mork)

Head Office and Sales

GAUDEN RD.

CLAPHAM HlGH ST. Telephone
S.W.4 MACAULAY 212

LONDON

JuNE, 1955

000000

TAPE RECORDER COMPONENTS
AND ACCESSORIES

TAPE DECKS
MARK 1IIU SERIES

Technically identical with
the world-famous Deck
supplied, in bulk, to Recorder
Manufacturers. With B.S.S.
sense of tracking, it is fully
approved for playback of
pre-recorded tapes. List
Price remains at 22 gns.

Detalls of complete recorders incor-
porating the TRUVYOX Tape Deck are
available on request.

The full range of Truvox Tape
Recorder = Components and
Accessories is listed below—send
for fully descriptive leaflets.

TAPE DECKS - AMPLIFIER - RADIO

| JACKS - FOOT CONTROL - TELEPHONE

ADAPTOR - MONOSET & STETHOSET
| HEADPHONES

- CORNER DIFFUSION
SPEAKER

TRUVOX LIMITED

Sales Office: 15, LYON ROAD, HARROW, MIDDX.
Tel.: Harrow 9282

Tech. & Serv‘ice Depts.: 328, THE BROADWAY, STATION ROAD,

HARROW, MIDDX. Tel.: Harrow 4455
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good magnetic
characteristics

CAREFUL
GASTING
GONTROL

Standard maintains its established ‘leadership
in the manufacture of high permeability mag-
netic alloys by constant vigilance in the
control of each and every production process,
one of which is illustrated here. Produced by a
Company which has the unique advantage of being
a large-scale user of its own magnetic materials, a long
experience of the applications of these materials gives
full appreciation of the properties essential for uniform
electrical characteristics and stable performance.

It will pay you to investigate the capabilities of

Standard magnetic alloys with relation to your specific

requirements.

29

® PERMALLOY ‘C’ for highest initfal permeability,
useful for wide-band frequency transformers, current
transformers, chokes, relays and magnetic shielding.

® PERMAILLOY ‘B’ bas lower initial permeability than
Permalloy ‘ C’.but higher values of flux density. Suitable
where high permeability to alternating field is required
superimposed upon a steady polarising field.

® PERMALLOY ‘D’ for very high resistivity without
undue lowering of the maximum flux density. Variation
of permeability with frequency is small. Ideal for H.F.
applications.

® PERMALLOY ‘F°’ for high flux density, very rect-
angular hysteresis loop. with a retentivity of at least 95%
of its saturation value and low coercive force, Ideal for
saturable reactors, magnetic -amplifiers, digital computors,
memory devices, etc.

® V-PERMENDUR for high permeability with a very
high value of maximum flux density. Finds special
application for use as high quality receiver diaphragms,
also motor generators and servo-mechanisms in aircraft
where weight and volume are important factors.

Srandard Telephorres and Cables Limired

Registered Office: Connaught House, Aldwych, W.C.2
TELEPHONE LINE DIVISION : North Woolwich, London, E.l6
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o
Evolution
WHARFEDALE WIO/CSB 10" LOUDSPEAKER

First introduced in 1938, this 10in. speaker has been Bass resonance now 45 cfs.

improved in stages and now embodies the following
Qetaila of gevilatePn: Any speaker maker could produce a loudspeaker

? . . including some or all of these specifications. Only
Flux density 14,000 lines. Total flux 74,000 lines. WHARFEDALE can produce one which sounds like

Rigid, open, die-cast chassis.
Cone with bakelised apex and special radial the W10/CSB.

corrugations. After the Super 12/CS/AL—which costs £17 10s. 0d.—
Centring device in bakelised fabric. the W10/CSB is the best single speaker in the Wharfedale
Aluminium dome. range. At £9 5s. 0d. plus £3 1s. 6d. P.T. the per-
Cloth suspension, which involves hand-assembly by formance is outstandingly good; some idea of the
experts who have attained a world-wide reputation. frequency range is given by the response curve.

db

+20 T T T —

M T [T T

9 ] | |~ A wio/csB

0 T v AV} T I —1

7SN Smmmes:. = i - '\;ch
0 M =) == = A VI F=3 =

3 + i (] 30" OFF AXIS 4 I ¥ it

o { EEREE I = ) o f

CEIE INmOEI0E IR [ ] ’ I
*%383 39588338 § 28 8 § § &8 & Z § & % §§§

CYCLES PER SECOND

Whar[’edale Wireless WorksLtd,

BRADFORD ROAD : IDLE - BRADFORD - YORKS Tetephone : Idle 1235/6 Grams: Wharfdel, Idle, Bradford

"MAXI-Q" IS THE REGISTERED TRADE MARK

MAXI~Q OF DENCO (CLACTON) LTD. IT IS ALSO
Jid A MARK OF TECHNICAL SUPERIORITY
REGD. AND GUARANTEED QUALITY

Coverage from 38 to 2,000
metres in 7 ranges—Each coil
is packed in an aluminium
container which may be used
as a screening can for the coil
itself—Brass threaded adjustable
iron cores—Colour coded
moulded polystyrene formers—
Chassis/Plug-in Technical Bulle-
tin DTB.1 1/6—Dual Purpose
Technical Bulletin, DTB.4 1/6
—Colour Code Identified Coils:

BLUE Signal Grid Coil with 2 3= [E =5

Aerial Coupling winding—YEL- I8 W\ _’@J“d .

LOW Signal Grid Coil with MAXI-G'COILS MINIATURE DUAL MAXI Q" COILS
intervalve coupling winding— OCTAL PLUG-IN TYPE PURPOSE COIL§ -~ CHASSIS MOUNTING TYPE

GREEN Grid Coil with reaction
and coupling windings—RED
Superhet Oscillator for I.F, of 465 Kc/s.—WHITE Superhet Oscillator for 1.6 Mc/s. Prices range for m 3/11 to 4/9
each,

Obtainable from all reputable stockists or in cases of difficulty direct from works.

General Catalogue covering technical information on full range of components 1/- post paid.

BENC‘) (CLACTON) LTD. 357/9 OLD ROAD, CLACTON-ON-SEA, ESSEX

STOP PRESS: The ‘‘ Practical Wireless ” *‘ Fury Four ” uses the Maxi-Q Yellow (3/11) and_Green Chassis Mounting Coils (4/9). (Please
state frequency range when ordering.,) Also available are the “ Fury Four ” Chassis and Paxolin Front Panel, 19/6. Maxi-Q ‘‘ Home
Constructor’s Car Radio * bulletin, 2/6, used the Miniature Dual Purpose Coils, Range 2 (Medium Wave), Red, Blue and Yellow, 3/11 each.
The ** Wireless World ” ** No Compromise ” R.F. Tuner used Range 1 and 2 Blue and Yellow Chassis Coils, 3/11 each. The ‘“ Wireless
World ” *¢ Midget Three Valve A.C. Mains Receiver  used C2 and C3 TRF Coils, 9/- per pair,
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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 is a wise precaution.

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport |11, Telegrams: Steatain, Stourport
S.P.66




;IIY ENGINEERS SP”;:R:“S - MAINS -
E G E N TRANSFORMERS

FULLY INTERLEAVED

t - t SCREENED AND IMPREGNATED. ALL GUARANTEED
p 0 e n | 0 m e e r s ALL PRIMARIES ARE 270/250 v. Half Shrouded.

HSM 63 (Mldget) Output250-0 250v.60 m/a.,6.3 v.at3 amps
S .

v. at 2 16/3
HS63. Output 25
2amps. . 16/6
Egen Potentiometers are based on long experience of “g‘u"t-pu‘:"' 16/6
requirements of television and electronic equipment HeIy a0 v B%Om';'a/ T ST T S 1A
manufacturers. In design, dependability, accuracy and K o WESKIER, RV MREEEEE 275 V. 2'
. (TR /) R S SR - ot . IR R SR o0, s 800 oo - o T -
freedom from wear they are outstanding, but, above all, H:sggx. 300-0-300 v. 100 mia., 21/-. HS$IX. 350-0-350 v. .,
[ k. [ MCL S O -
they are completely NOISELESS.
DUAL POTENTIOMETERS Fully Shrouded
with concentric operating >
" 3 spindles. The new Egen FSSM632(M|dge:). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., »
Dual Potentiometersin' Olv‘t uatmps ................................................................ |
corporate all these out- FS2, 350-0:250 v. B0 M /A ..v.vvvvvvvesscere e siossssssseseerersereeeeees 21
standing design features | | FS30. 300-0-300v.80m/a.,21/-. FS3. 350-0-350v.80 m/a....... 21—
— multiple contact FS2X. 250-0-250 v. 100 m/a 23/-. FS75. 275-0-275v. 100 m/a. 23j-
rotors, smooth easy FSJOXI 300-0-300 v. 100 m/a . 23/-. FS3X. 350-0-350 v.
movement, thorough TOOLMAY ...oemons. . o it v st s el o o s e ble o Tswet o« o 23/~
. 0 o All the above have6340 v. at 4 amps., 5-4-0 at 2 amps.
Screcil between sec- | | £143" 50 0y 4250425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v.
tions, pilus a convenient 4amps., C.T.5v.3amps. Fully shrouded ..........covucvvunenn.nn, 47/6
soldering tagdfor earth- Fs‘so Outp|+t ;so ;)-450 v. %sﬂ m'ha 6d3 v. 2 amps L CT.63v. 0
ing screene: connec~ amps., C v.3amps. Fully shrou ed.
tions on each metal case. Switch and Potentiometer soldering tags F35X. Output 350-0-350 v.250 m/a., 6.3 v. 6 amps., 4 v. 8 amps., -
are of high-grade brass heavily silver plated for easy soldering; they Fs‘.zog(amps .0-2- 63%&'02;5"6“ 'F(’l(‘)”)' Shfozged e e 65/-
are positively located and withstand soldering heat and bending 3 amps sv“‘;"::ms. Fully o i O Gyttt (R I Sy
without loss of rigidity. Control spindles can be supplied to suit FS43X. Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v.
customers’ requirements. 6 amps., 5 v.3amps. Fully shrouded ..............ooeeivvuniinnnnnns 63/6
H?G. Out;;ut 250-0- 250R\;35|§)0 v.:la” 23 vd 6damps CT.5v. e
Y 9 amps. For receiver alfshrouded .....................
DEEEHA COUEMUA SR o HSI50. Output 350-0-350 v. 150 in/a., 6.3 v. 3 amps., C.T. 5 v,
pletely enclosed in high-grade 3 Halfshrouded 2719
4 H d - amps. Halfshrouded ..........c.ooooiniiiiiiiiiiiciiiiicnc e, f
phenolic mouldings. Solder tag | | F38. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., CT. 5V,
heavily silver plated for quick sol- 3 amps. Fully shrouded . 29/6
dering. Fully insulated spindles FS120. Output 350-0-350 v. 120'm
with integral control knobs. Tap- | 2 amps., C.T. 5 v, 3 amps. Fully shrouded .. 29/9
ped for 2-hole 6 B.A, fixing on #* PRI/I. Ou:pu:230v at30 mfa, 6.3 v.at . 5’ 21j-

FSI50X. Output 350-0-350 v. at 150 m/a., 6.3 v. ps.,
C.T.6.3v.at2amps.,C.T.5 v. at 3 amps. Fully shrouded ...... 316
The above have inputs of 200/250 v.

centres. Type 126, wire-wound.
Type 127, carbon.

STANDARD CARBON POTENTIO- OUTPUT TRANSFORMERS
METERS. Made by an entirely
new method ensuring a highly MIDGET OP. 5,000Qt03Q. 3/9
stableresistanceelement, which 8,0000) to 3Q2 - 39
. ot OPI0. 10/ 15 watts output. 20 ratios on Full and HaHPrnmary 17/9
is also very durab[e._ Silent and OP30. 30 watts output, 20 ratios on Full and Half Primary 25/9
smooth in operation, these W illiamson’s O.P. Transformer to Author’s specification .
controls offer both mechanical Chokes for Williamson’s Amplifier, 30 H. at 20 m/a.
and electrical reliability. Sol- [O1I a5 O e N .
dering tags are heavily silver
plated to resist oxidisation, and FILAMENT TRANSFORMERS
the mains switch has an efficient
quick make-and-break action. | All 200250 v. Input
| 1P 6 3v @ 3amps 76
Fa. % 2amps., 7/6 Fé. 6.3v.@ 2amps. ....... 16
PRE-SET RESISTOR. This has a wire-wound resistance element, FGX 6.3v.@0.3amps.,5/6. FI2X. 12v.@ | amp. 8-
traversed by a nickel-silver slider. Adjustment is effected by a FUé. . 0-24-5-6.3v. @ 2amps., 10/~ FIZ. 12.6 v. tapped 6.3 V.
worm drive spindle fitted with a knurled and slotted knob. This | F24 Z:rcptsapped i & e ;g‘l,:
component is smooth and F29. 0.2-4-563v. @ 4amps., 18/9. FUIL 0463, @Jamps 176
noiseless in action and is FU24. 0-12-24v. @ 1 amp. .eeeereiiiiveinnerreisaeiseietessoens 17/6
designed to meet the many 3 F5. 6.3v. @ 10 amps. orSv @ 10 amps., or 1256 v. @S5 al
and varied requirements of or [0v. @ 5amps. .ooueiiiniiiiniinnis 34/-

F§/4. Four windmgs at 6.3 v, tapped 5 v.
y suitable series and parallel connections up to 6.3 v.
20 amps.

the Electronic Industry.
Egen pre-set resistors can
be supplied in multi-bank
assemblies tosuit individual
requirements. There are
also twin-track models, and
types with an electrically
divided slider, giving adjust-
ment on two resistors with
one operation.

EGEN ELECTRIC LTD. Charfleet Industrial Eseate, | [RMUSEEANSIEMAROE LS NS SNCTRAAL)S
Canvey Island, Essex - Phone: Canvey Island 691/2 676, Gt. Horton Road, Bradford 7, Yorks.

Quotations, etc., stamped addressed envelope please.

C.W.0O. (add 1/6 in £ for carriage).

Export enquiries invited.
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TAPE RECORDING

| THE

4 8 TRADE
GNS. ENQUIRIES
COMPLETE -INVITED

MAGNETIC RECORDER

Meticulously recording every tonal facet with complete mastery,
the ** Concertone *’ tape recorder will give you the ultimate
listening pleasure that comes from superb music faultlessly
recorded and reproduced.

The * Concertone *” will re-creéte. in the home, the true
image of the original performance. Whether it be Solo Violin,
or Oboe, or a Full Organ with its demanding power and range,
the ** Concertone ”’ with its wide frequency response, and
extended dynamic range, will satisfy the connoisseur of fine
music.

All Export enquiries to :—
BARNETT SHIPPING CO.
25 MONUMENT ST,
LONDON, E.C3

70 BREWER STREET - LONDON

Entirely Manufactured by
FISHER ELECTRONICS COMPANY LTD.

Simple, absolutely reliable, rugged, compact, lightweight,
and easily portable, the ‘' Concertone " will, wherever
there are sounds to be recorded, serve faithfully, earning,
justly, unqualified praise for its faultless performance.
Manufactured by the company in its own precision machine
shop, the tape mechanism employs three motors and a
special design servomatic brake. The brake not only locks
the spools securely during transit but, of greater importance,
it is completely free from fade, being self-compensating for
wear. Unique is the provision of a mechanical interlock
which prevents faulty operation.

ASK YOUR DEALER FOR

A LEAFLET. IN CASE OF

DIFFICULTY WRITE
DIRECT (s.a.e. please).

TELEPHONE - GERRARD 3376
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\F THE PROBLEM IS [//BRATION INVESTIGATION

— the solution may be in

GOODMANS

VIBRATION GENERATORS

Today the significance of vibration—its cause and
cffect—is more pronounced by reason of ever

faster speeds of aircraft, automobiles and many
mechanisms in Industry. The higher frequencies
encountered bring new problems, not the least
important of which is the nature of metal fatigue
Goodmans Vibration Generators have given
yeoman service in this sphere of investigation.
These equipments are daily being applied to fatigue
testing, electronic component testing, valve
microphony testing, torsional and flexure testing in
metals and plastics, etc.

If vibration presents a problem to your
products—consult Goodmans. Write for
technical data to “Vibration Dept. W.”

GOODMANS INDUSTRIES LIMITED
AXIOM WORKS . WEMBLEY . MIDDX.
Telephone :  Wembley 1200 (8 lines)

1,000 types
of Receiving and
Transmitting Radio
Tubes available ex stock.

HALL ELECTRIC LTD
Haltron House, 49-55 Lisson Grove,

: London, N.W.L.
" Tel.: Ambassador 1041 (5 lines) Cables: Hallectric, London
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4/24/ /VdW —a range of
‘GERAMICAPS’ for your

LYA

Storage Unit!

The LAB Continuous Storage Unit is widely acknowledged

RESIST ORS

3 watt | 750
\ | to 500 |
] | megohms
Tolerance available +5%, 2%, 1%
WIREWOUND RESISTORS
5 ohms to 100K ohms — 5-10 watts

Ref. Type Loading | Max. Range Dimensions
VYolts ¥

T 1 wate 4 watt l 250 10 ohms "x &
to 10

R 4 watt | watt | 500 | megohms x4
Tolerance available +20%, 10%, 5%

HIGH STABILITY RESISTORS
¢ watt | | ohm
L1° x 0.1°

* CERAMICAPS *
Tubulars 3- 470 pf Tolerances +2%, 10%
500 - 5000 pf Hi-K

‘The Lab Continuous Storage Units are available from your normal source

of supply. but more detailed information can be obtained from

THE RADIO RESISTOR COMPANY LTD

S0 ABBEY GARDENS

LONDON

as the most efficient and convenient method of storing and selecting
resistors.
with the introduction of LAB pak’d ¢ Ceramicaps’.
With the LAB Unit, research and experimental

Now its usefulness is still further extended

laboratories and small production groups

have to hand immediately, a complete range
of resistors and ‘Ceramicaps’, easily selected
with card index simplicity from some 700
sorted and carded components.

Empty cards

are merely replaced with full ones

from stock.
The LAB unit is supplied
FREE with initial purchase
to your specification.
Standard assortments
available. Each LAB Unit
can be used to store one type
of component exclusively, or
quantities of the complete
range of resistors and
‘Ceramicaps’. Full details and
illustrated list will be sent on
application.

CONTINUOUS

STORAGE UNIT

+ Continuous Storage for
Resistors and ‘Ceramicaps’

% Values separately carded

% Finger-tip Selection

N.W.8 Telephone: Maida Vale 5522
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MULTITONE

SELENIUM
RECTIFIERS

SPECIALIZE
in equipment for the DEAF

and for PHYSIOTHERAPY

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 characterized

by their cool running and consistent long-
life conformity to stated specification.

o Manufacturers, Traders and Elec-
tronic Engineers, send us your specific
requirements.

@ Your needs may possibly be met from
“ standard *’ types, or

@ “ To specification ” models can be
quickly prepared.

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

@ We welcome export enquiries.

The M l N U E T Here are some typical ** standard ’’ full-wave typ::Ch

ALL-TRANSISTOR HEARING AID Output 12/15 Volts D.C. | Ampere. List Price 9/-

Output 12/15 Volts D.C. 2.5 Ampere. . 13/6
This 4-stage Resistance Capacity Coupled | @ Output 12/15 Volts D.C. 4 Ampere. = 22/6
Transistor Amplifier has a crystal micro- Output 12/15 Volts D.C. 6 Ampere. = 35/.
phone and is powered by the small Mallory New range H.T. Rectifiers (; Wave)
cell Type RM625. It is, we believe, the light- Max. A.C. Input Max. D.C. Current List Price
est, slimmest and most elegant 4-stage 1265 Sl s 4o
Hearing Aid in existence e - 8-
i 250 Volts 300 mA 18/-
ighs only 1joz. lete.
Feighs only-lyoz c?m? e Trade supplied
% Can be worn by ladies in the hair; by men,
behind a coat lapel or necktie. @® We use only freshly manufactured
% The single battery lasts approx. 200 hours. selenium plates and components,

NO high tension battery required. .
=5 iy no ex-W.D. materials whatsoever
% Two-position Tone Control; ample volume

for the majority of the hard-of-hearing. HOUSEHOLD ELECTRIX L T D

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

Inquiries should be addressed to

MULTITONE ELECTRIC CO. LTD.

223-227 St. John Street, London, E.C.I.

PIONEERS IN SOUND AMPLIFICATION
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ELECTRONIC DEVICES

i/ OF INTEREST to all engineers, this new publication

forms an invaluable reference to current G.E.C. electronic
products suitable for such industrial applications as

control instruments, scientific measurement, counting, radio-active
indication, photoelectric alarms and indicating devices and
electronic relays and voltage stabilisation. The technical
information which includes ratings, dimensions, base connection
diagrams and screen characteristics, enables the potential

The contents include: user to choose the device most suitable

for a particular application.

Barretters
Cathode ray tubes

(instrument and special types)

Electrometer valves
Geiger Muller tubes
Photoelectric cells
Photoelectric industrial aids
Semi-conductors

Voltage stabilisers

Whrite to '
OSRAM VALVE AND ELECTRONIcs DEPT. ror | OV 2507

THE GENERAL ELEGTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.GC.2
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THE NEW ARMSTRONG F.M.56
F.M. TUNER

85-95 Mc/s; High Impedance Output.

Magic
Eye Tuning Indicator, £21,
AND THE ARMSTRONG F.C.48.

8 Valves, incl. 2 double triodes. 8 watts output.
Provision for using F.M. adaptor. Separate Bass
and Treble controls. 2 shorts, medium and
long wavebands .................eeel. £23 18 0
Or £8 dep. and 29/2 monthly.

ALSO AVAILABLE FROM STOCK.

F.M. UNITS. By Lowther, Chapman and
Sound Sales.

ANOTHER NEW RELEASE.

Chapman Combined F.M. and A.M. Tuner
Unit, £32/10/-.

LEAK DYNAMIC PICK-UP with diamond
stylus.

Arm with L.P. or 78 head
Extra head
Mumetal cased trans. .........

ALL SPECIFIED COMPONENTS FOR:

Osram 912, Mullard 10 watt and Williamson
Amplifiers and Amos & Johnson F.M. Unit.

LATEST GRAMOPHONE UNITS
Collaro 3/554—3 sp. with Studio

PICK=UD! wauasnsne o st £8 18 4
Collaro RC.54—3 sp. Auto, wnth

Studio Pick-Up ....ocociiiiienieinnn.n. 13 4 2
Garrard 301—Transcription Unit—3

SHEEE] cooneceon i B oo . €25 3 &
Garrard TA--3 speed Gram. Unit

T/OHead................ £10 16 0
Garrard R CBOM 3 sp. Au:o, wnth

Xtal T/O Pick-up ............... CE17 9 6

Collaro 2000 and 2010 Transcription Units
in very shortsupply. If you require one contact
us, we may be able to give you immediate
delivery.

#Q-MAX ' GHASSIS CUTTERS

STILL the easiest and quickest way of cutting
holes in SHEET METAL.

;  medium, -
1/3; large, 1/9.
Patent No. 619178

“Q-MAX
MODEL G.D.O.1.LA
GRIP DIP
OSCILLATOR
isanidealinstrument
for the determina-
tion of tuned circuit
resonant frequency.
tuning transmitters
without application
of power, for the
determination of coil

mutual and stray
inductances and both
fixed and stray

capacitances. Covers
5 to 300 Mc/s. in

eight ranges. PRICE: 12 Gns. Complete. (Or
4 Gns. Dep. and 12 monthly payments of 15/5.)

TRANSISTORS, Our 1955 En-
Mullard larged and Fully
O.C.51 Pointtype ......ccoooiniiens 30/- HIRE Illunratfed Cata-
0.C.70 1 *Hi-Fi'”
o AL UL ~401-| | PURCHASE and  Amateur
S. ;X%OON at) FACILITIES Equipment I b"s
... 4t RN N .C. now available

3X302N .. 50— AVAILABLE 25, HIGH HOLBO » LONDON, W.Cl1 6d. post free.

Tel. : HOLborn 6231

A.1.D APPROVED

“WILLESDEN”LBZ(ANSFORMERS
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS

WILLESOEN TRANSFORMER €0.LTO., 2a,FRITHVILLE GARDENS,SHEPHERDS BUSH,LONDON,W.12. Telephone:SHE 5819,27/4.
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RCA TEST EQUIPMENT

PREFERRED BY PROFESSIONALS
FOR RADIO—TELEVISION—ELECTRONICS

JUNE, 1955

SIGNAL GENERATORS CRYSTAL-CALIBRATED COLOR-BAR GENERATOR
MARKER GENERATOR

For greater accuracy and reliability, technicians the world
over choose RCA test equipment. That's because RCA
instruments are the result of years of research at the bench
and in the field. They combine convenience, accuracy and
versatility . . . and each is dependable—built to take a
maximum of rough and frequent use. Whatever your need
in test equipment for radio, black-and-white and color TV,

or other applications . . . remember, when you purchase
RCA, you are investing in test equipment preferred by
professionals.

FOR FULL DETAILS ON THESE UNITS AND OTHER
INSTRUMENTS THAT COMPLETE THE LINE, SEE YOUR
RCA DISTRIBUTOR OR WRITE:

MARCA(S) REGISTRADA(S)

RCA INTERNATIONAL DIVISION TRADEMARK(S) REGISTERED

RADIO CORPORATION of AMERICA

RCA BUILDING
30 ROCKEFELLER PLAZA, NEW YORK, N. Y., U.S.A.

DOT-BAR GENERATOR
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HARTLEY-TURNER
SOUND EQUIPMENT

We should like once again to draw attention
to the Hartley-Turner Super Control Pre-
amplifier.

This unit is designed to feed the output from
Tape recorders, Crystal and Magnetic
Pick-ups and Radio Tuning Units to the
main amplifier.

Employing sub-miniature valves and highest
quality components throughout, this unit
combines efficiency with simplicity of
operation, reliability and compactness.

sonty ;
o con 22

on S
gy - RN

-y i
Lot T, i
~ E |
1 gy
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Brief Specification:

4 Switched input channels. Input sensitivity
1 Volt, positions 1 and 2; 25 mV, positions 3 and
4 for 1V output from the Cathode follower
output stage. Separate continuously variable
Bass and Treble controls: Bass variable 0 db to
+ 25db at 40c/s. Treble variable — 10db
to + 10db at 10 Kcfs.

Power requirements 250 VD.C. 3 mA.

63V 09 A
Whole unit completely screened and enclosed in
metal case 10§in.” X! 3}in. X 3}in.

Price £8.°18. 6.

Full particulars sent free and post free on applica-
tion to:—

H. A. HARTLEY GO. LTD.

152, HAMMERSMITH ROAD,

HAMMERSMITH, LONDON, W.6.
Telephone ;, RIVerside 7387

Special Note for. Overseas Dealers:

If you require any items of communication
equipment and are not already served, our
Purchasing and Export Departments can help
you. Let us know your requirements.

Setsmesqemenesnasanenas evnaaansnEREsnnn.

Telephon . TULse Hill 4861

The Hudson range oy
highly efficient and
economically operated
two -way communication
systems comprises equip-
ment applicable te
varfous requirements in
all countries.

OF LONDON

Up to 4 channels via remote control.

cemnmasansmsammens LIST OF MODELS ............ ---..-E
AM/250/M ... 6 watt Vehicle Station, 60 to 100 Mc/s. E
1

AM/I50/M ... 5 watt Vehicle Station, 100 to 185 Mc/s. H
Single or up to 5 channels, E

AM/250/F ... 6 watt Fixed Station, 60 to 100 Mc/s. E
H

AM/ISO/F ... 6 watt Fixed Station, 100 to 185 Mc/s. H
Single or up to 10 channels. E

H

FM.102 ... 10 watt FM Vehicle Station, 60 to 185 Mc/s. H
Single or up to 4 channels via remote control. E

.

FM.101 . 10 watt FM Fixed Station, 60 to 185 Mc/s. :
Single or up to 10 channels. g

H

HED.I13 ... 50 watt AM or £M Fixed Station, 60 to 185 Mc/s. 1
:

H

»

Hudson radio-telephone systems are used by the Ministry
of Supply, Home Office Communications, General Post Office,
British Electricity Authority, Eastern Electricity Board
in addition to large numbers of commercial concerns.

HUDSON ELECTRONIC

DEVICES, LTD.
APPACH ROAD, LONDON, S.w2

Cables: HUDELECT, LONDON
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20 Mc/s FREQUENCY MONITOR

The Automatic Frequency Monitor (20 Mc/s)
is but one of a series of high grade monitors
now in course of manufacture for the accur-
ate measurement of frequency.

Employing hard valve techniques throughout,
it will measure any frequency in the range
0 ¢js to 20 Mc/s to an accuracy within
+ I part in 10°,

The result, in decimal notation, is presented
on eight panel mounted meters each scaled
from 0 to 9 and the unknown frequency is
automatically remeasured every few seconds.

This new equipment presents a considerable.

advance in frequency measuring techniques
and apart from normal laboratory applica-
tions, is ideally suited for incorporation in
production testing routines.

Full technical ‘information on this and other
frequency measuring equipment is available
on request.

CINEMA

A COMPANY WITHIN THE

J .
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ARTHUR RANK ORGANISATION

WORSLEY BRIDGE ROAD - LONDON - S.E.26

SALES AND SERVICING AGENTS :
Hawnt & Co. Ltd., 59 Moor St. Birmingham, 4

Atkins, Robertson & Whiteford Ltd., 100 Torrisdale Street. Glasgow, S.2
F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester, 16

HITHER GREEN 4600



42

WIRELESS WORLD

JUNE, 1955

LIVINGSTON Laboratories Limited are proud to
announce their association with the fine range of instruments

manufactured by Tektronix.

We have accepted the responsibility in this country for
ensuring that the Tektronix guarantee is implemented and all
necessary service and maintenance work promptly carried out
on all instruments of their manufacture.

Livingston Laboratories Ltd. are able to make available
instruments of overseas origin, where no comparable instrument
is manufactured in this country. Instruments from overseas,
however, can be a liability if excellent service and spares facilities
are not available. Realising this, we are insisting that satisfactory
spares supplies and service material are available for all instru-
ments we import.

This import service is a logical development of our trading
policy, which is to sell to our customers not merely an instru-
ment, but the right instrument for the job.

LIVINGSTON LABORATORIES

RETCAR STREET + LONDON . NI9 - Tei: ARChway 625]

LTD
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Tektronix Type 545 and 541 | .=
CATHODE-RAY

TYPE 545 OSCRIOSCCPE
e i o

Clp—

TYPE 545 —This new high-speed
laboratory oscilloscope, in com-
bination with new Type 53K/54K
Fast-Rise Plug-In Unit...opens the
way to quicker, easier analyses of

fast-rising waveforms...providing
faithful displays and accurate measurement facilities
well beyond the range of previous oscilloscopes of its
size and cost, The Type 545-Type 53K/54K combination
offers a vertical-amplifier passband of dc¢ to 30 mc
(12-millimicrosecond risetime) at calibrated sensitivi-
ties to 0.05 v/cm, with a full 4-cm linear vertical deflec-
tion. A wide range of calibrated sweeps, with calibrated
sweep delay from 1 gsec to 0.1 sec, and high accelerating
potential, 10 kv, fully complement this greatly extended
vertical-amplifier range.

The Type 545 is the most versatile oscilloscope ever
made, for it can be quickly converted to many other
applications. By merely plugging in the appropriate
Type 53/54 Plug-In Preamplifier you are ready for wide-
band, wide-band high gain, dual-trace, high-gain differ-

NEW for fast-rise applications

(12 MILLIMICROSECONDS)

— iepd, o

DRLATING ‘SAroias
S SWELP .

e {

S 800 crrocn e

ential, microvolt-sensitivity, or wide-band differential
applications. It's a rare oscilloscope application that
isn’t easily handled by this modern method.

Vertical-Amplifier Characteristics
with Type 53K/54K Unit Plugged In

Transient Response — Risctime, 12 millimicro-
seconds.

Type 545 Oscilloscope Characteristics

Wide Sweep Range
24 Callbrated sweeps from 0.1 usec/cm to

New Cathode-Roy Tube
Tektronix T54P 5” precision metallized crt

Frequency Response —Passband, d¢ to 30 mc.
{down 3 db + V/, db at 30 m¢,
only 6 db at 45 mc).

Input impcdance 20 zuf, 1 megohm.

Sensitivity —0.05 v/¢cm to 20 v/cm in
9 calibrated steps.

Price-——$125

1o 10 iz
Py =y

5 sec/cm, accurate within 3%, Accurate 5-x
magnifier extends calibrated range to 0.02
usec/cm. Continuously variable from 0,02
usec/em to 12 sec/cm.

Wide Sweep-Delay Range

Additional delaying-sweep circuitry provides
conventional, or triggered jitter-free delay,
1 psec to 0.1 sec in 12 calibrated ranges.
Ronge accuracy within 2%. Incremental
accuracy within 0.2% of full scale.

Versatile Triggering
Internal or externol, with omplitude-level

selection or AUTOMATIC TRIGGERING.
High-frequency synchronization up to 30 mec.

Square-Wave Amplitude Calibrator
0.2 mv to 100 v in 18 steps, accurate
within 3%.

Represented in London
by Livingston Laborator-
ies, Ltd., Archway 6251.

provides 4-cm vertical and 10-cm horizontal
linear deflection. 10-kv regulated accelerat-
ing potential.

Balanced Delay Network
0.15 usec vertical signal delay.

DC-Coupled Unblanking
Uniform unblanking at all sweep speeds and
repetition rates,

Electronic Voltage Regulation
All voltages affecting calibrations are tully
regulated.

CRT Beam Position Indicators
Type 545—$1450 plus price of desired
plug-in units,

Type 541 — Same characteristics, less
delayed-sweep facility — $1145 plus
price of desired plug-in units.

Prices f.o.b. Portland
{Beaverton), Oregon

LOW INPUT CAPACITANCE
With Accessory Probes for Type 53K/54K
Probe Input Impedance gz:::::'vx';
P405 11.5 uuf, 5 megohms 0.25 v/cm
P410 7.5 puf, 10 megohnis O_S_V/CT
P420 4.5 upf, 10 megohms 1 v/cm
P450 2.5 ppf, 10 megohms 2.5 v/cm
P4100 2.5 puf, 10 megohms 5v/cm

“TYPE 545...£560 *TYPE 541...£440 -*53K/54K....{48.
*Delivered in Britain, plus duty if applicable.

Tektronix, Inc.

P.O. BOX 831D
CYpress 2-2611

PORTLAND 7, OREGON, U.S.A.
CABLE: TEKTRONIX
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REAL HIGH FIDELITY at modest cost . . .

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

We are now specialising in the supply of units
for making up high-fidelity Radio and Record-
reproducing Equipments for use in the Home,
small Halls, Schools and Gramophone Societles
and single items for replacing in existing equip-
ments and radiograms.

Our Chief Engineer, who is operating a Technical

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

No. | *“SYMPHONY ” AMPLIFIER is a 3-channel
5-watt Gram/Radio Amplifier with astonisi®ngly flexible
tone control. You can lift the treble, the bass, or—and
here is the unique feature—the middle frequencies to
suit your own ear characteristics and the record or radio
programme being heard. It is thus possible to arrange
the frequency-response of the amplifier to a curve equal
and opposite to the resultant curve of the other items in
the chain so that what finally registers in the braln is as
per original. This flexibility of control is far more impor-
tant than mere nominal linear response of the amplifier,
as the pick-up, speaker, etc., are not linear. Independent
Scratch-Cut is also ficted and special negative-feedback
circuit employed. The Amplifier can accommodate a wide
variety of records from old 78's to new L.P.'s. Input is for
all types of pick-up of 0.1 v. output or more and there is
full provision (and power) for Radio Tuner. It is available
to 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 15 ohms. Competes with the most expensive ampli-
fiers on the markét yet costs only IS5 gns. (carriage 5/-).
Fitted in portable Steel Cabinet 2 gns. extra.

feceee

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

““STUDIO SYMPHONY ' AMPLIFIERS, Models |
and 2, new models speclally designed to get the maximum
out of the revolutionary new Collaro Studio pick-ups and
heads type ‘' P '’ or Transcription. Specification as per
our Standard Symphony models but with high-gain,
low-noise, built-in Pre-amplifier stage with separate
switched correctors for Std. and L.P. Third position on
switch provides input matching for Asos and similar output
pick-ups. These remarkable new models thus provide
all the facilities and matching of our Standard Symphony
Amplifiers PLUS the specialised Collaro matchings. Send
for copy of * The Gramophone ' review of these instru-
ments. Price:No. | . 12gns.;No. 2, I7 gns. Carriage 5/-.

CURRENT GARRARD PRODUCTS AVAILABLE FOR
IMMEDIATE DELIVERY FROM STOCK AT PRESENT.

MODEL TA 3-speed unit, with plug-in turnover
head Type G.C.2, £10/16/-, or with Acos HGP 33 or
37 heads, £10/14/-, or with two separate high fidelity
Acos HGP35 heads, £12/17/- .Unit less heads, £8/11/-,
post 2/6. Heads, 42/3 each, post I/-.

MODEL TB as above, but with long pickup arm. Less
heads, £8/11/-, post 2/6.

Heads to fit this unit: Decca XMS, 54/6, Decca Crystal,
30/-, Garrard Standard Magnetic, 28/-, miniarure magnetic
low impedance, 28/-, miniature magnetic high:impedance,
38/-. Post on heads I/-. Unit can be supplied with any
combination of above heads and is carefully adjusted for
stylus pressure on despatch.

MODEL RC80M, less heads, £15/5/-, with new turnover
head, £17/9/6, with two separate Acos HGP35 head:
£19/9/-, carriage 5/-.

COLLARO PICKUPS AND HEADS Studio Pickup
Arm, 13/10. Studic Pickup head type “ O " or “ P
£3/0/9. Pickup complete €3/14/7. Studio Transcription
Pickup Arm with Studio ** P " head, £4/15/9. Ditto with
Transcription head, £5/2/5.

TRANSCRIPTION MOTORS IN STOCK.
COLLARO TRANSCRIPTION MOTOR, Mode!
2000, Mk. |I, £13/9/6. Model 2010, including Transcription
pickup and PX cartridge, €18/12/-. Carriage 5/ in
either case. Immediate delivery at present.

NEW CONNOISSEUR variable speed ‘on all 3 speed
£25/15/5.

GARRARD Modei 301, £25/3/6.

Cabinets available to house any of the above motor.
together with pick-up, price £3/7/6. Carriage 5/-.

SNIP NO. I

GARRARD LATEST MODEL RC30M AUTO-
CHANGER. Fitted with full-length Pick-up Arm to
take 3-pin plug-in heads, manufactured end of Oct.
1954, PRICE LESS HEADS, £15/5/-, carriage paid.
These extraordinarily versatile units can be supplied
fitted with the following combinations of Pickup Heads
at the following prices:

With two Decca XMS firr Magnetic Heads, £20/15/-

With two Decca Crystal Heads, £18/10/-.

With Decca Crystal for L.P. and Garrard Miniature
Mag. for Std. Takes miniature fibre or steel
needles. £18/13/-.

With two Acos HGP39.1 Heads, £20/S/-.

With one Acos HGP39-1 Head for L.P. and Garrard
Miniature Mag. High Impedance for Std. Takes
miniature fibre or steel needles, £19/17/-,

The above combinations of heads are matched for
output and the stylus pressure is carefully adjusted
before despatch. Carrlage paid.

Above mounted in Portable Cabinet 90/- extra,
IMMEDIATE DELIVERY from STOCK guaranteed.

“ MONARCH " fatest mode', 3 speed AUTO
CHANGER with latest ACOS HGP37 turnover head.
with two sapphire styli, price £13/10/-. Carr, 5/-. Leaflet
23d. Mounted in Portable Cabinet. £16.10.0 carr. 7/6.

“ SYMPHONY '* BASS REFLEX CABINET KITS
30in. high, consist of fully-cut %in. thick, heavy, inert,
non-resonant patent acoustic board, deflector plate,. felt,
all screws, ete., and full instructions, 8in. speaker mode!,
85/-; 10in. speaker model, 97/6; 12in. speaker model,
£5/7/6. The design is the final resule of extensive research
in our own laboratory and Is your safeguard of optimum
acoustic results. Carriage 7/6. Ready built, 10/6 extra.

HIRE PURCHASE raciLiTiES

NOW AVAILABLE on orders of £I5 or over.

Send one-third deposit with order, balance over é or
12 monthly ‘nstalments. State which required

NORTHERN RADIO SERVICES

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

*SYMPHONY ” BASS
REFLEX CABINETS, fully
finished in figured walnut, oak
or mahogany to our own
design and to match our
Console Amplifier Cabiner,
enabling the housing of a whole
equipment in a two piece suite;

cost: |2in. speaker model,
£11/10/=; 10in.,, €£11; 8in.
£10/10/-. Carriage according

to area. The [0in. model is
ideal for the WB HF 1012 (see
“ The Gramophone ' review
March).

TREBLE BAFFLE veneered
to match, optional extra 50/-.

CONSOLE AMPLIFIER
CABINETS (above), 33in.
high, lift-up lid with piano

hinge, take Tape Deck, Gram
Unit or Auto-changer, Ampli-
fier, Pre-Amplifier and Radio
Feeder Unit finished medium
walnut  veneer. De Luxe
version, price 10 gns. Oak or
Mahogany veneers 10/- extra.
Special finishes to order.
Carriage according to area, we
will quote.

— .
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Northern Radio Services (contp)

j “SYMPHONY’ RADIO FEEDER UNITS
=

NO.1 “SYMPHONY " TUNER. A T.R.F. model
designed for the quality reception of Jocal stations.
Quality is adequate for amplifiers of the highest
fidelity class. Infinite Impedance detection.

trols: gain, wave-change and radlo/gram
switch. Tlluminated engraved glass dial. Latest
miniature valves. Overall dimensions: 8in. wide
X 6in. deep x 6in. high. Power required: 6.3 v.
at 1 amp. and 250/300 v. at 15 m/a. Price £7-7-0
Carr. & pkg. §/-.

V0.2 “SYMPHONY" SUPERHET TUNER.
Three wave-bands, advanced circuit, very
newest valve types, floodlit glass dial with
bronze escutcheon provided. Buitable for
ase with the best amplifiers. Overall
dimenslons: 12in, wide x 84in. high x
7in. deep. Controls: on/ottigain, radlo/
gram, wave-change and tuning. Dial
cut-out: Bin. x 4}in. reacing horizontally
or vertically (state which required).

er can be readily mounted at any
. Requires 6.3 v. at 1.5 amp. and
250/300 v. at 20 mfa. Price £11-11-0.
Carr. & pkg. 5/-.

No. 2/VS “SYMPHONY"” SUPERHET TUNER. As No. 2 but
incorporating on the wave-change switch an extra position for radio,
thus making two radio positions. One is the standard one with 9 kc.
separation and the extra one providing virtually T.R.F. band-width and
quality on loca! stations. Price £13-13-0. Carr. & pkg. 5/-.

All above tuners are made to plug in to any of our ** Symphony " Amplifiers
In a matter of seconds by means of the octal plug fitted at the end of a
flexible multi-cable. They are ideal for providing in conjunction with
our *Symphony " Amplifiers, the same high quality on radio as is obtained
from these amplifiers on gramophone, but they are equally suitable for
use with other high fidelity amplifiers, and where the output circuit
requires modification to match a given amplifier this can be carried out
‘ree of charge. Either of the two Superhet models can be fitted with
a magic eye tuning indicator for £2-2-0 extra. Furthermore, they can
be fitted with a pre-amplifying stage to match the Decca Magnetic
Pickups or the Collaro Studio type ‘‘P '’ pickup head for use with
amplifiers which would not otherwise have enough gain .for these
comparatively low output pickup heads. In these cases, two separate
correction circuits—one for standard and one for LP as recommended
by the pickup manufacturers—are incorporated in the radio/gram switch.
Please send for our catalogue giving further details. i
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TAPE DECKS AND AMPLIFIERS

TRUVYOX TAPE DECK MARK I(Il. TR2/U. Latest version to take
pre-recorded tapes. Price 22 gns. [llustrated leaflet 24d.

TAPE AMPLIFIER TYPE C, expressly designed by Truvox to work
perfectly with their Deck, 3 valves plus rectifier and Magic Eye level
indicator. Price 16 gns.

NEW MODEL PORTABLE RECORD PLAYERS

NON-AUTO
MODEL

AUTO MODE.

We are pleased to announce the entry cn to the
market of two * Symphony "’ Record Players designed
to represent the greatest value in this line ever
offered. Model No. | contains the Collaro 3-speed
single record playing unit AC3/554 and model No. 2
contains the Collaro Autochanger RC54. They are
available with either Type *O” insert, “‘P "’ insert
or transcription insert. Prices (in attractive rexine
case), No. | £10-19-6, No. 2 £14-19-6. Care. '7/6.
Transcription insert 6/9 excra.

GOODMANS CORNER CABINETS (right) for
the AXIOM 1[50 Mark 2 manufactured by us to
Messrs. Goodmans® specificatior and approved
by Messrs. Goodmans. Height, 44in. Price: complete
kit in plain board with lin, thick felt, 8 gns. Price:
ready buile, 10 gns. Finished in figured walnut,
16 gns. Other veneers to order Carriage extra
according to area. Quotation by return.

e e e

Insist

O H =

PEEL WORKS -
LONDON OFFICE : MAGNET HOUSE

SILK STREET

f] RETAIL

FULL TRADE
DISCOUNTS

The only

. tape gz'vz'ng
a perfect performance at low price
SALFORD ELECTRICAL INSTRUMENTS LTD.

«- SALFORD.3 * LANCS
* KINGSWAY WC2 “Z/: Jemple Bar # 669

A Subsidiary of THE GENERAL ELECTRIC COMPANY LTD OF ENGLAND
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REVOLUTIONARY

in design—
«nd performance!

TYPE W97

HUNTS “THERMETIC” MIDGET METALLISED PAPER

CAPACITORS WITH A TRUE HERMETIC SEAL

FULLY APPROVED TO JOINT SERVICES STANDARD R.C.S.136/A
CATEGORY 40/100, CLASS I1.1.
TENPERATURE RANGE : —100°C to +100°C

The W97 capacitor, although of diminutive size, is an extraordinarily robust TYPE W97 STANDARD RANGE
unit. Most miniature units are prone to weakness in end connections and .
general mechanical flimsiness. Such undesirable features are eliminated in No IRCARMEDINENIOICIEN )
the W97 by the special processes used and extreme care in manufacture. 200 voles B.C Wk'x '
CAPACITQR UNIT ; BM7 0002 0640 0.135
A single metallised paper Is used to wind this unit which is made possible 8MB 0.004 0.610 0.135
by the use of Hunt's Patent covering the ‘‘castellated’” pattern. Recent SHAL L.T; 0 L o190
development by Hunt on a special impregnating material gives the unit 8MI2  0.005 0.500 0.180
remarkable brackets of operating temperature. BMI3 0.0l 0.500 0.180
CASING BMi4 0.02 0.610 0.180
Hunt's patented double metal tube, sealed with the special *'Thermetic'’ §§',2 8:83 8_2',3 8;%28
compound, provides positive closure on the casing and [ead entry, ensuring
positive hermetic sealing.
INSULATION OF CASING
The capacitors are supplied v ithout an insulating medium on the case. [f
specially requested they ra: be supplied with,an approved plastic sleeve s B
which increases the dimensions by 0.07° in length and 0.03“ in diameter. T e o eAn s
TERMINATIONS BMS 0.0005 0.610 0.135
The terminations are of 24 gauge tinned phosphor bronze wire having a BMé 0.00) 0.610 0.135
nominal length of 11", Special attention is paid to the retinning of the wires it o002 93 oo
after the capacitor is fully processed. Connectlon is made to the unit by BM20 0.005 0.610 0.180
applying copper spray to the metallising. The pigtail is soldered to this BM21 0.0 0.610 0.260
bond giving a perfect connection of exceptional strength.
INDUCTANCE
W97 ““Thermetic’’ Midgets have a very high self resonant frequency—the
following figures are quoted as a guide. 50 pF at 600 volts, which is the
lowest capacitance in the range, has a self resonant frequency of 280 mega- 600 volts D.C.  Wkg.
cycles. At the other end of the range, 0.04 uF 200 volts, which is the BM25 50 pF. 0.500 0.180
maximum capacitance, it is 8.5 megacycles. e 200! o 2
INSULATION RESISTANCE BM2 0.0002 0.610 0135
This is measured at working voltage at a temperature of 20°C. The BM27 . 0.0002 0.500 0.180
minimum capacitance in the range, 50 pF at 600 volts, has an insulacion BEp a0 002 e e
resistance greater than 2,000,000 megohms. The maximum capacitance in 8M3 0.0003 0.610 0135
the range 0.04 uF at 200 volts, has an insulation resistance greater than g:gg g.gggi 8';88 g.:gg
hms, in i i i . s b
3:52)‘00 megohms, The intermediate capacitances are approximately pro gm;; 8;88‘." 8:?83 g::gg
POWER FACTOR B8M33 0.002 0.610 0.260
Less than 2%, at 1,000 cycles per second at 20 C. g:;; g:gg} g:::g ored

CAPACITANCE TOLERANCE
Standard £ 209;. Closer tolerances are available, for capacitances
exceeding 500 pF.

W97 IS A ‘MUST’
for the
MAKERS OF ELECTRONIC EQUIPMENT

A. H. Hunt (Capacitors) Ltd, Wandsworth S.W.18-BAT 1083

And in Canada: HUNT CAPACITORS (Canada) Ltd., AJAX, ONTARIO. c A p A c | 'r R S

THE TRADE MARK OF RELIABILITY
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POWER RANGE
0 to 100 Watts

FREQUENCY RANGE
D.C. to 250 Mc/s

Both instruments have a
linear power scale and accurately
register mean power input
regardless of waveform.

The TF 1020 has an input
impedance of 75 ohms ;

The TF 1020/1, an input
impedance of 50 ohms.

MARCONI INSTRUMENTS

SIGNAL GENERATORS BRIDGES ° VALVE VOLTMETERS ° Q METERS 1 WAVEMETERS
FREQUENCY STANDARDS . WAVE ANALYSERS : BEAT FREQUENCY OSCILLATORS

MARCONI INSTRUMENTS LTD -- ST. ALBANS - HERTS - Telephone: ST. ALBANS 6160/9
30 Albion Street, Kingston-upon-Hull. Phone: Hull Central 16144. 19 The Parade, Leamington Spa. Phone: 1408

Managing Agents in Export: ;
MARCONI'S WIRELESS TELEGRAPH CO. LTD * MARCONI HOUSE - STRAND ° LONDON - W_;E;‘Z
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-best value
in quality
Tape Decks

WITH
ALL THE FEATURES

—at a price ® Heavy Duralumin Baseplate 15" x 111~ ® Positive mechanical braking
® Three independent motors ® Interlocked switching

anyone can afford ® Three speeds: 32, 74 and 15 i.p.s. ¢ Visual playing time indication
® Twin-track recording, 7” reels (1,200 ft.) e Fast forward or reverse in 45 seconds
I8 GNS ® Foolproof ‘‘drop in”’ tape loading ¢ Plays all makes of pre-recorded Tapes
® Simple two-knob control U azin;uth adjustment to Record/Playback
ea
From your
Wireless Dealer BRENELL RECORDING AMPLIFIER ALSO AVAILABLE 16% GNS

i difficulty write
o mt:‘;:?eofna,rﬁfzcérers: BRENELL ENGINEERING CO. LTD., 2 NORTHINGTON, ST., LONDON, W.C.I.

“ BARRYMOUNT ” cup-type isolators are designed primarily to
absorb high-impact shocks with concurrent isolation of frequencies
above 40 c.p.s. and general sound isolation. Utilisation of rubber in
compression with substantially equal stiffness in all directions pro-
vides a smooth load-deflection curve.

Load ratings indicated for Mobile Applications (including shipboard
installations) are such as to ensure a vertical natural frequency between
25 and 35 c.p.s. The design and assembly of the metal parts are such
that they are self-captivating for maximum security.

Samples are available immediately ex stock

There are also air-damped types
available for the protection of

airborne equipment.

* Barrymount isolators are made B A R RY Mo U NT
in England under licence from

Bag;rq Controls Incorporated o
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with - the brilliant WEW

Super:pece
SOLDERING IRON

MANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA

STAR FEATURES

Y Heats up from cold in 6 seconds—by a light thumb
pressure on the switch ring.

% When not in use, current is automatically switched
off —thus greatly reducing wear of copper bit.
Electricity consumption is correspondingly reduced.

Y Itis 10” long, weighs 33 ozs., can be used on 25 to
6-3-volt supply. 4-vqlt transformer normally supplied.

Y More powerful than conventional 150-watt irons and
equally suitable for light wiring work or heavy
soldering on chassis.

% Simple to operate, ideal for precision work, Requires
minimum maintenance at negligible cost. Shows low-
est operating cost over a period.

% Can be used from a car battery.

v Itis by far the most efficient and economical soldering
iron ever designed for test bench and maintenance
work.

STAR APPLICATIONS

Designed on an entirely new principle, this light-weight, versatile
iron is eminently suitable for soldering operations in the RADIO,
TELEVISION, ELECTRONIC and TELECOMMUNICATION
industries, particularly for all SERVICE work. For general purpose
work the Superspeed Iron is the ideal stand-by soldering tool.

@edl soldering iron 15 ailable WOW

The Supersp

Write for full particulars, including guarantee terms
and free trial facilities, to the sole concessionaires in
this country —

ENTHOVEN SOLDERS LIMITED

(Industrial Equipment Division), 89 Upper Thames St.,
London, E.C.4. Telephone: MANsion House 4533
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MODEL 770R- 19 Mc/s.to 165 Mc/s. CONTINUOUS
MODEL 770U—-150Mc/s.to 500 Mc/s.CONTINUOUS

FOR MONITORING. FIELD TESTS. LABORATORY PURPOSES ETC.

Highly efficient signal frequency circuits.
Substantial diecast rotary coil turret.

Excellent frequency stability and
selectivity.

Accurate re-setting and ease of handling.

High sensitivity and excellent signal-to-
noise ratio,

For AM and FM,

Robust construction and outstanding
reliability.

® °“S’’Meter.Noise Limiter.
® Preferred type valves.

® ‘A. C. operation. |10-250 volts. 40-60 cycles.
j : it z o

® Dimensions 16" x 15" x 83", ® Finest workmanship,

® Weight 60 Ibs.

PLEASE WRITE FOR FULL SPECIFICATION TO THE MANUFACTURERS:

When you listen to a Simon Portable you're hearing
sound Recording at its lively best. Ask your dealer
for a demonstration. Try its simple controls. Hear
its fauitless reproduction ot speech and music—
remember that for P.A. or record reproduction you
can use the high fidelity amplifier independently of
the recorder.

Y 74 F RO 18in. X 15in. X 10:n
LOUDSPEAKER:. wveee- 63in. built-in Monitor
POWER SUPPLY: ............ 200/250 o. 50 cycles A.C

INPUT CHANNELS....... High impedance for microphone;
low o1 high impedance for radio

POWER CONSUMPTION: ......... 100 watts approx
RESPONSE: ..ccccovvivvviiininninn, 50-12,000 c.p.s. % 3db

PORTABLE TAPE RECORDER 79GNs

MODEL SP/i
H.P. FACILITIES WITH PLEASURE

Ask for illustrated literature Y% Monomaster Finger-tip coniro! % Fast rewind and wind-on

and Information Sheet TI/6. ¥ 2-stage capstan Servo self-energising brakes

% Thr tor drive ) rabi
SIMON SOUND SERVICE LTD. (Dept, W.), % 10 ;::::o c:ush-pull output roHEER - EREs

full speed
48-50 GEORGE ST., LONDON, W.I.  Phone- WELbeck 237/ (Slines) v Simple loading -
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Magnetic Amplifiers

SINGLE-STAGE OR PUSH-PULL
An extensive range of standard types
always available for prompt delivery

A SPECIAL TYPES DESIGNED
TO SUIT YOUR NEEDS

)

—A“Q&QQQQQ 200 QQOL i
/

THE WORLD-RENOWNED SPECIALIST DESIGNERS § ELEETRD
AND MANUFACTURERS OF MAGNETIC AMPLIFIERS 2, M ETH D Ds

ey
Now FREE o all/ @TZSE@—@

THE E-# TECHKICAL ADVISORY SERVICE

Regardless of whether your magnetic amplifier probiem is
simple or complex, the fact remains that the
only reliable solution is that which entirely eliminates risk. Full technical data

We therefore respectfully invite you to avail yourself of the wide and illustrated leaflets
resources of technical knowledge and practical experience posscssed by promptly forwarded
the specialist technicians of our Magnetic Amplifier Division. on request !

ELECTRO METHODS LYD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780

51
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where

small size
and
performance

count

ACCUMULATORS

The Venner Lightweight Silver-Zinc
Accumulator is ideal in every application
where minimum size and weight are
essential. It is particularly suitable for
radio and ¢ walkie-talkie ” equipment.
Write for full particulars and catalogue W .

VENNER ACCUMULATORS LTD,,
KINGSTON-BY-PASS, NEW MALDEN, SURREY.
Phone ; MALden 2442,
iAsso:iated Companies : Venner Limited — Venner Electronics Ltd
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"WEYRAD"

COIL PACKS AND
|.F. TRANSFORMERS

FOR HIGH PERFORMANCE

THE B.30 SERIES

These packs have been developed to provide an answer to the
problem of reliable operation on overcrowded broadcast bands.
The use of an R.F. stage results in much improved sensitivity and
selectivity,

UP TO 4 WAVE BANDS — GRAM. SWITCHING

Fully tropicalised, iron-cored coils wound on moulded bakelite
formers. QCeramic based, compression-type trimmers. Close
tolerance silvered mica padders.

B30/G — TUNING CAPACITY  483-532 pF.

B3|/G C ” ” 354-399 pF.
Coverage 12.5-550 m. in 4 bands.

B32/G — TUNING CAPACITY  483-532 pF.

B33/G — - = 354-399 pF.
Coverage 12.5-37, 33-100, 190-550 & 800-2,00C m,

B34/G --= TUNING CAPACITY
B35/G — ” »”
Coverage 16-50, 190-550 & 800-2,000 m.
PRICES: B30-33 93/9 -+ 30/6 P.T.
B34-35 84/5 -+ 27/5 P.T.

483-532 pF.
354-399 pF.

FOR USE WITH THESE I.F. TRANSFORMERS

WEYRAD
TYPES £ P
P.3, P4, l ey

P.5 or P.6. y 4

Operating at
465-479 Kc/S. f

A very wide choice of |,F. stage arrangements is possible. The
types listed cover transformers of the highest possible electrical
and mechanical quality, low cost versions for manufacturers and
special types providing variable selectivity characteristics.

P3A&PIB. ..o

9/10 each
7/6 each
8/6 each
10/~ each

WEYMOUTH RADIO MFG. CO., LTD.

CRESCENT STREET, WEYMOUTH, DORSET
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COSSOR
Model 1322

Model 1322 — used in conjunction with a cathode ray
oscillograph — provides equipment for the display, measure-
ment and correct adjustment of RF and IF response curves of
television receivers. This entirely new instrument comprises a
swept oscillator covering the Television BANDS I and III
(5-75 Mc/s. and 155-255 Mc/s.) and a frequency marker
oscillator so that precise calibration of the oscillograph display
may be made ; accuracy of the frequency of the marker pips
being verified by reference to an internal crystal. The

TELECHECK CONVERTER FOR BAND III

WIRELESS WORLD 53

ANNOUNCEMENT

FM RECEIVER ALIGNMENT
GENERATOR MODEL 1324

This Alignment Generator will be available later
this year to provide the Service Engineer witha
compact test set with which all essential align-
ment procedures on FM Broadcast Receivers
may be undertaken.
Accurate trimming for correct overall and IF
response curves is easily carried out and facili-
ties will be provided for discriminator align-
. ment and checks on its sensitivity and distortion.

Watch for the release date and price.

Telecheck and Marker Generator
for Bands I and III

alignment oscillator is set to the video carrier to which the
receiver is tuned and the sweep (either 1 Mc/s. or 10 Mc/s.)
is automatically derived from the time base voltage of the
display oscillograph. The response of the *strip ” under test
to the frequency band applied is then presented on the
screen of the cathode ray tube. The RF output of Model 1322
is available at 75 ohms and is adjustable from a maximum
of 40 millivolts to a minimum of 10 microvolts through a
coarse and fine attenuator.

Model 1321}

This adaptor provides owners of Model 1320 * Telecheck *’ with an extension
of the frequency range of the original instrument into the BAND III

television channel.

Thus, alignment procedures adopted for BAND I

RF/IF “strips > are available also for BAND III receivers. A selection of
the desired BAND is made by means of a switch. Pattern generator
facilities for picture time base linearity checks have been retained.

Model 1321 Adaptor is designed for permanent attachment to the standard
“Telecheck ” providing a neat, light and compact unit. Mounting is effected
by four screws and the inter-connecting wiring is carried in a single

C 0 S S 0 R ELECTRONIC INSTRUMENTS

insulating sleeve.

BRITISH
INSTRUMENT
INDUSTRIES
EXHIBITION

Telephone : CANonbury 1234 (33 lines)

Telegrams : Cossor, Norphone, London

Write for illustrated leaflets about both these tnstruments : c1.60
A\ COSSOR INSTRUMENTS LIMITED (Dept. 1) HIGHBURY GROVE, LONDON, N.5.

Cables: Cossor, London.
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FOR ACCURATE FREQUENCY CONTROL

CRYSTAL OVEN TYPE E.Slol

Y For 10X, 10XJ and B Style crystals
¥ |l watt heater—é6.3 v. A.C. or D.C,
% Temperature differential 1.5°C.

% Thermostat range —1°C. to + 104°C.
Y Nominal setting 45°C.

% Price £7/10/-.

CRYSTAL DRIVE UNIT TYPE E.5102

A crystal controlled drive unit for trans-
mitters requiring a frequency 'stability of
better than - 0.0039%,.

% Uses temperature controlled oven E.5101
Y Built-in power supply
Y 250 mW. output
% 2-6 Mc/s fundamental fraquency range
PLEASE SEND FOR INFORMATION ABOUT OUR PRODUCTS OF
SPECIAL INTEREST TO THE COMMUNICATIONS ENGINEER

Labgear (Cambridge) Limited !'S! <

Telephone : 2494 (2 lines; Telegrams : *“Labgear, Cambridge*”

The latest GOLDRING

VARIABLE RELUCTANCE CARTRIDGE No. 500

is the complete answer . . .
SEE TECHNICAL REPORT: * THE GRAMOPHONE,” JAN. 1955

(4

The No. 500 High-fidelity pickup cartridge, is earning a great reputation
as a faultless link between records and amplifiers of the present day.

DIAMOND STYLI NOW AVAILABLE

% GOLDRING HICH QUALITY TRANSCRIPTION ARMS

The new Goldring High-quality transcription arm which features a cantilever counterbalance adjustable
to give a range of stylus pressures, and is designed primarily as a worthy housing for the high-quality
No. 500 cartridge. It is precision engineered, and, with the No. 500 cartridge, is virtually
resonance-free. Two versions are available, one for home installations, and the other for professional
use. Transcriptions up to |17” diameter may be reproduced by the latter version.

TYPE TR/l For Connoisseur HOME APPLICATION. TYPE TR/2 For PROFESSIONAL APPLICATION

Write for descriptive leaflets and technical information to: . 1

THE GOLDRING MANUFACTURING CO. (creat sriraiy) LTD.
49-51A, DE BEAUVOIR ROAD, LONDON, N.1 Telephone: Clissold 3434

— —= e
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pAINTON “MULTICON”’ PLUGS AND SOCKETS

COMMERCIAL RANGE

2 pole 4pole 6 pole
8 pole 12 pole 18 pole
24 pole 33 pole

and 10-in-line unitor.

Voltage Rating: 500 volts.
D.C. or A.C. Peak.

Current Carrying Capacity :
5 amps. D.C. or A.C. (R.M.S.)
per contact.

Average Contact Resistance :
Less than 0.005 ohm.

Single-piece moulding ensures
satisfactory operation under
severe tropical and

climatic conditions.

SERVICES RANGE

6 pole 12 pole
18 pole 24 pole

Voltage Rating, Current
Carrying Capacity and-Average
Contact Resistance are the same
as for the Commercial Range.

Two-piece die-cast cover
enables soldered joints and
cable-clamping arrangements
to be inspected easily.

Single-plece moulding ensures
tropical and climatic
performance in accordance
with RCS.321 standards.

PAINTON

39!
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A M E RI C A N We are already tooled to manufacture

many types of these relays, and

L AYS through our association with the
R E Guardian Electric Manufacturing
Company of Chicago, we have access

FOR to full information on other types.

OFFSHORE | ENQUIRIES

ARE INVITED

CONTRACTS

PHONE: NEWMARKET 3181-2-3 TELEGRAMS: MAGNETIC NEWMARKET

Gl[;

)\ MAGNETIC DEVICES LTD

EXNING ROAD, NEWMARKET

\
/C[s Y

MAY WE SEND
Type 0-120 YOU PARTICULARS? Type O-100

Portible, Lightweight, High-sensitlvity Audio 'scope. Servo and General Purpose 'scope. 7mV/cm. r.m.s.

4mVfecm. r.m.s. (max.). Push-pull Plate deflection. (max ) Direct coupled, symmetrical ‘“X " and
External terminal connections to “X* Amplifier ‘Y ' Amplifiers. Triggered Time Base. Time and
and C.R.T. available. 3c/s to 25Kc/s Voltage calibration. D.C. to 4Mc/s.

57, CLARENDON ROAD - WATFORD . HERTS. Cables: FURZLAB, LONDON., Tel.: Gadebrook 4686/7
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Jou are there. ..

The scream of a jet plane and the roar of a blast furnace
run from one end of the audio frequency range to the
other, but for really good reproduction a loud-speaker
must have much more than just a wide frequency range.
Suitably mounted and driven, R. & A. reproducers

have all the attributes to take you there.

&

LOUD-SPEAKER MANUFACTURERS TO THE RADIO INDUSTRY SINCE 1930

REPRODUCERS AND AMPLIFIERS LIMITED . WOLVERHAMPTON . ENGLAND
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F.M. reception

-{owards perfection- - -

The Lowther F.M. Tuner in-
corporates the desired features
referred to by S. W. Amos.
B.Sc.(Hons.), A.M.LLEE. and
G. C. Johnstone, B.Sc.(Hons.), in
“Design for an F.M. Tuner.”
See “ Wireless World” April

issue.

Enjoy better listening
with Lowther

Price £22. Plus £7/6/4 P. Tax.
(Cream or Gold Panel Finish.)

LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARK'S ROAD, BROMLEY, KENT

Telephone : RAVensbourne 5225

“I W
d \)\' A
v {
Plain Copper Wire Braid . . . . . ... ............. 5 \3‘
c 8
Cellular Polythene Insulated to 0/129" Diameter. . . . , .
/
~ W.T.GLOVER £ CO.LTD. ! Sspecialists in
W TRAFFORD PARK MANCHESTER 17 88 Plastic Extrusion
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with Ferroxcube pot cores

:’ | | m I
H‘ .}
) 1 High performance combined with small size and light weight
2 Designed and built to customers’ individual requirements
; 3 Long term stability, even under conditions o f temperature variation
“”“ m' "“ High guality electrical filter units built around Ferroxcube cores can now
be supplied to communications equipment designers’ individual specifications.
These filter units have significant advantages over comparable types designed
‘ ‘Ticonal’ permanent magnets
W" m M\ ll d e Magnadur ceramic magnets
" “ u ar [@ ‘Ferroxcube magnetic cores.
MULLARD LTD - COMPONENTS DIVISION - CENTURY HOUSE - SHAFTESBUR

. ) . o frequencies the use of Ferroxcube cores permits
the winding of compact coils with very high inductances. This results in a
considerable reduction in the size and cost of the associated condensers and

' l hence of the filter unit as a whole. The high Q values obtained for a
given volume, especially above 10 kc/s, enable sharp cut off characteristics

and low pass-band losses to be achieved, while negligible stray flux

facilitates the production of compact and mechanically robust filters.

Electrical filter units are among a number of high quality components

: now being made available by Mullard. Full details of the complete series

“ " of components will be gladly supplied upon request.

(((((((
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MINIATURE
SOLDERING
INSTRUMENTS

Heats up in 30 seconds.

Robust construction, no ceramics or mica
to break or flake,

7

//
MODEL / MODEL 4¥
6A 12

4

Greatest efficiency, elements situated under
bits.

Heat-capacity ample for use on production
lines.

: o
Mode! (Consumption Voltage Bit Diameter Weigh:' Length Price | Spare Bits

Sole Distributors
ER HILL 12 12 wates |6, 12,24 or 50| 3/16” (4.8 mm) | 0.5 oz 64" 25/- 2/-
3, TOW
AN I Ex ’ ’ 1* 10 wates 6 only 5/32" (4 mm) | 0.5 oz. 6 35/- 76
3 LONDON, E.C.3.
9 | 83watts | 6 12 &24 | 532" (4mm) |0250z.| 6° 25/- I8
Phone: ROYal 4439. Grams: (Overseas) **Antexiim London’’
SUPPLIERS TO H.M. & FOREIGN GOVERNMENTS, LEADING 64 GASAEEY 6 only 332" @4mm) 0250z 6 25/- /8
ELECTEONIC, SREER NG Y AID g INSER AL IR ADA Ry 6 6 watts 6 only 1/16” (1.6 mm) [0250z.| 6 25/- | fixed bit
RADIQ, T/V, & ELECTROt{ MEDICAL iMANUFACTURERS, ] |

HOSPITALS & UNIVERSITIES THROUGHOUT THE WORLD * Model l1—Special High Temperature Model.

This Model meets the need for a compact and robust instrument
in which nothing has been sacrificed in order to achieve true
portability. It has many of the facilities required in the laboratory
as well as ruggedness demanded in the field. Note these features:

@ Cathode Ray Tube diameter 22in. @ Square Wave Response adequate
for Television synchronising wave-
forms.

@ Direct-coupled X and Y "Ampli-

fiers. @ Hard-valve Time Base-range 7

c.p.s. to 50 Kefs.

@ Deflection Sensltivity 50 mV,
R.M.S.jcm. @® Trace Expansion control from

zero to |Sin.

@ Frequency Response D.C. to 3 @ Weight: 6Llbs. Size: 7! x 43 x
Mc/fs. 7tin,

Full details of this and other instruments on application to:

%

INDUSTRIAL ELECTRONICS MAGNET WORKS

DERBY ROAD, EAST SHEEN, LONDON, S.W.14. Phone: PRO 8211
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CO-AXIAL
SEALED
PLUGS
AND

-

a4

&=
i

732560
732557

S

|

TYPE APPROVED-
COMPLYING WITH R.CS. 322
PRESSURE SEALED AND
1009 TESTED
USED WITH UNIRADIO 43 CABLE

EXNING RD., NEWMARKET

LI MITED

POWER CONTROLS

PHONE : NEW 1J181/2/3

61
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PECIAL EDITION
2 OSMOR RADIO PRODUCTS
Limited (Dept. Wé6)
418 BRIGHTON ROAD,
SOUTH CROYDON, SURREY.
CROydon 5148/9 (Trade Enquiries Invited)

PUBLISHED MONTHLY VOL. 1. No. 2. JUNE 1955

NEW MINIATURE HIGH ‘Q° COILS | SEpArATOR | oy combiere

CAPABLE OF TERRIFIC PERFORMANCE | sy st o] =

1
U

. station within _ the Bers
Frequen Modulation comes to ‘ ’ i ranges stated and a ;.
F.M- stay(.1 (%MOR does its share in SUPE,R . Q’ For Maximum fitting takes only a recgver
the design of coils and a really first-class Selectlvlty few seconds. Sharp tuning is cffected by
circuit of complete receiver and tuner. A N adjusting the brass screw provided.
Frec circuit, point to point wiring diagram, A full range is available TYPE METRES TYPE METRES TYPE METRES
and full constructional information. (Send for all popular wave- ! 4—319-405 7—1450-1550
5d. in stamps.) bands and purposes. The g—gés--ﬂﬂ 5—305-492 8—410-550 kfo.
. . magnetic screentil{lxg of the 0_ 71'_3“ , 6—155-567
cup prevents other com- ur Technical Dept. will be pleased to answer
OSMOR ‘@’ COIL PACKS {:l:memsﬂ from absor!t:liing an,v enquiry by '"7,"";."33}{475’;1 and athers
. . : : ” e coil’s power, us relating to circuits whic coils or coil
golﬁsonalzdl;Ii(o?)?si(yzrgn:“?o:r:;::le “g:ﬂd:ﬁ: maintaining the high “Q” packs are used or are intended to be used.
trimmers. _ Tropicalised.  Prealigned Re- ‘f;;ll‘:leg s;“pleog?;"i‘i’}f . -
L v . . r
ceiver-tested and guﬂcfoﬂ:";?c?i-am tg“gakf high. ¥ Packed in damp- s READERS’ QUERIES! i
All types for Mains proof containers. ¥ Ad- N
and Battery Superhets justable iron-dust cores. Dears Sirs, I .
and T.R.E. receivers. % Fitted tags for easy I want to add a little negative feed-back to
Ideal for the reliable connection. L. or M.W. my 5-valve superhet. Please give me a
construction of new g e URETnT sm}ple scheme.
sets, also for con- he simplest way. to apply a measure of
B s on ot thell 21 o Send 5d. (stamps) N.F. is to omit the bias decoupling capacitor of
Receiver. TR1196 for fully descripuve | the ourput valve.
Tone e Wartime. literature including Dears Sirs,
Uﬁity ﬂm’i others. X5 Circuit and practical I wish to insert a meter as an indicator
) Drawings, * The when peusking your coilpack, and to deter-
The NEW Osmor really efficient 5-valve Superhet,” 6-valve mine the optimum signal. Please state a
«SWITCH PACK ' is now ready ! séhct., 3-vdvcbl(plgs rectt‘xﬁer)‘ T.R.F.Cc.ilrcui& gosition. whxghthwill not entail too much
: PR attery portable Superhet circuit, "Coil an estruction o e wiring.
g&ﬂp‘}:ﬁﬁnﬂggﬂiﬁﬁg{l ?ﬁmé/‘?ﬁl‘f% Coilpack leaflets, and full radio and com- The meter may be placed across_the bias
or 3 MW 48 ] Inc. P. Tax. ponent lists, and interesting miniature resistor of the frequency changer. The meter
. /= § circuits, etc. must be a high-impedance RF meter.

and NOW available .-
FERROVOICE

PLASTIC TAPE

Incorporating all the latest developments in tape production

PRE-STRETCHED PVC The QUALITY tape at

BROWN OXIDE o .
HIGH OUTPUT acompetitive price...

LOW BACKGROUND NOISE 32/6 per 1200 ft reel
EASE OF ERASURE On the well-known universal Ferrovoice Spool
i 300 ft 12/6

The popular FERROVOICE PAPER TAPE is still available

MAGNETIC COATINGS LIMITED

38 GROSVENOR GARDENS LONDON SWI Telcphone: SLOANE 9129

WORKS & LABORATORY: 25 DASHWOOD TRADING ESTATE
LARCH ROAD - LONDON - SWI2 BALHAM 5579

2
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We are proud of the vast-number
of our loudspeakers incorporated
in radio and television receivers
used throughout the world.

Their quality of reproduction

and unfailing performance

have been amply proved over many
years in every climate and

condition of service.

(Rol-a' eelesfion Led

FERRY WORKS, THAMES DITTON, SURREY
TELEPHONE: EMBerbrook 3402/6
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ARANEUS DIADEMATUS
(the common garden spider)
weaves its web with a thread 0.007mm in
diameter, with a tensile strength of about
2 grams.

ITTARRL AR

The ‘40 series ” valves, one of the Hivac
ranges of highly specialised subminiature types,
uses a tungsten filament of approximately
the same diameter but having a tensile
strength more than five times as great.

./11//:////,,.1,

|
\

:
z
N

T SR,
JHE SCIENTIFIC

= ~ Subminiature, miniature and midget VALVE
t d valves, electrometers, cold cathode
lVﬂ( I e tubes, transistors, indicator and
switchboard lamps, neon indicator

STONEFIELD V'VVAY, VICTORIA ROAD, Iamps.
SOUTH RUISLIP, MIDDLESEX. TELEPHONE: Ruislip 3366

—
skt

(T

N

You can count on these . . .
... for a reliable performance

STAND-OFF INSULA- %lliISVE SII;IN 'WHElEiL QE%SERGANAG T b(l:ON-

g 8 precision slide ] vailable as
TORS. Working voltage rule drive complete with 1. 2 or 3 gang, 490 p.F.
1,500/5,000. Very high 3 band glass scale. The nominal capacity. matched
spin  wheel drive gives and standardised to close

insulating resistance.  gjofoo” conwrol through  limits.  Cadmium plated

Ceramic non-tracking. Sili- ratio 24:1. Fitted with steel frame. Aluminium
cone treated to repel mois-  constant velocity coupling, ~ Vanes.  Low. loss non-

hygroscopic insulation.

liminati trai - ! i
5 S LU ETE i Length excluding spindle:

ture (ideal for tropics). e and g

Tag or spill end. We have o hanical and electrical l_:félif:f—-lﬁm. to 3 gang
a full range to cover most isolation from vibration and  Price 1 gang, 9/3.
needs. noise. 2 gang, 14/- 3 gang, 18/3

Write for full details of the complete range of precision-
built components for Radio and Television industry.

JACKSON BROS. (London) LTD., xiNGSWAY - WADDON - SURREY

Telephone : CROydon 2754-5.  Telegrams : WALFILCO, SOUPHONE, LONDON.
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PF91

Power Amplifier
Undistorted output
up to 12 watts.
Frequency response
substantially flat
from 2 to 160,000 c.p.s.
Infinite damping
factor.

Model PF91 28 Gns.
Model PF91A 12 Gns.
1 ft. of cable supplied
free

N

-

WIRELESS WORLD 65
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The brilliantly versatile combination of the PYE PF91/91A
I Amplifier and Remote Control Unit is acclaimed by enthusiast
and engineer alike as the heart of any top quality Hi Fi system.
For realistic reproduction from record player, tape recorder,
microphone and radio tuner inputs, it stands supreme. Both
units are beautifully designed and compactly proportioned, and
are supplied with four feet of linking cable for easy, practical
mounting in the widest variety of Hi Fi installations. Please
write for a fully illustrated booklet to Pye Ltd.,
Box 49, Cambridge.

ENGLAND

CANADA

CAMBRIDGE 2

NEVW Z2EALAND
U.s8.A MEXICO

PYE LIMITED .

EIRE AUSTRALIA
SOUTH. AFRICA
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CONTACT-COOLED RECTIFIERS
FOR RADIO AND TELEVISION
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Actual size

18 way

now avatlable

MICRONECTORS

are precision

miniature connectors,
designed for instrument and
aircraft applications where
space is limited.

Plug and socket bodies

moulded in Nylon Loaded
P.F.

Contacts finished in pure gold plating to ensure ease of
soldering, low contact resistance, and long storage life
without corrosion.

Covers made of anodised aluminium fitted with sturdy cable
clamp.

The full range, which will shortly be available, will

include: 9, 18, 26 and 34 way.

New Wholesale Agents:—Lugton and Company Limited,
209-212, Tottenham Court Road, London, W.1I.
Telephone : MUSeum 3261.

For full details apply to :—

THE McMURDO INSTRUMENT COMPANY LTD., Victoria Works, Ashtead, Surrey. Tel

Cover
MCl18/A

.: Ashtead 340I.
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Ferrant? g;‘alves Jor Radio and Television

—a -
3
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The Electronics Dept., of Ferranti
Ltd., manufacture a wide range o
Valves and Cathode Ray Tubes
for Radio and Television receivers.
Valves for domestic use include
B7G and B9A miniatures, Octal and
Loctal based types. Television
Cathode Ray Tubes are produced
in all the popular sizes, up to 21in.
rectangular. Engqiaries to Electronics
1 Dept., Moston, Manchester, 10.

FERRANTI LTD * FIELDS NEW ROAD - CHADDERTON - OLDHAM

Londen Office : KERN HOUSE, 36 KINGSWAY, W.C.2

FE{61
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BBC training manuals for radio

and television technicians

Studio Engineering for Sound

Broadcasting

By members of the Engineering Division,
BBC. General Editor : J. W. Godfrey.

Explains the principles underlying
current operational procedures at BBC
studio centres. Covers the whole
range of equipment used in BBC
studios: amplifiers, control room appar-
atus, Post Office lines, monitoring and
communication systems.

83 x54in. 208 pp. Illus. . 25s. net.

By post 25s. 6d.

WIRELESS WORLD

Television Engineering

By S.W. Amos,B Sc. (Hons.), A.M_ L. EE
and D. C, Birkinshaw, M.B.E., M.A,,
M.LE.E., in collaboration vuth J. L.
Bliss, AM.LE.E.

Volume One: Fundamentals, Cam-
era Tables, Television Optics, Elec-
tron, Optics.

Covers basic theory of the signal,
all types of modern camera tubes,
theory of light, mirrors and lenses
as applied to television, and electron
optics, including " electron lenses.
8% X54in. 302 pp. Illus. - 30s. ner.

By post 30s. 84d.

Published for ‘‘Wireless World’’

Obtainable from booksellers or direct from :-
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1

Jung, 1955

Sound Recording and

Reproduction

By J. W. Godfrey and
S. W, Amos, B.Sc.(Hons.), A.M.LLE.E.

This book covers the theory and prac-
tice of disc, magnetic and film record-
ing, with special reference to the
equipment used by the BBC. No
student or sound engineer can fail to
find the book of interest, filling, as it
does, a noticeable gap in telecommuni-
cations literature.

8% x5%in. 271 pp. Illus. 30s. net.

By post 30s. 8d.

Microphones

By the Staff of the
Engineering Training Department, BBC.

Originally written as a textbook for
BBC engineers, this book has been
made available for general publication.
The requirements of microphones in
a broadcasting service are considered,
followed by the theory of the subject,
and descriptions of studio microphones
including ribbon, moving-coil, crystal
and condenser types.

83 x5%in. 114 pp. Illus. 15s5. net.

By post 15s. 5d.

LINE OUTPUT TRANSFORMER

“L.O./352"
ENTIRELY NEW

ven.

2lin.

diagram and details.

TYPE LO. 352

IS THE TYPE NUMBER OF AN

ALLEN LINE OUTPUT

AUTO-TRANSFORMER NOW AVAILABLE.

Note the following ** Star ™
* EHT.: 14 to 18 KV.
% E.H.T. Regulation: Better than 5 M.Q

% Audible Whistle: Negligible.

* Application: Self-running, Square-wave or Sawtooth

features:

% Associated Valves: PL81, PY81.

% Associated Yoke: Allen Type DC605/C.

% H.T. Rail: 190 volts for 14KV.

* Core Material: Mullard Ferroxcube (earthed).

% Scanning Angle: 72 degrees.

* Suitable C.R.T.s: Any “ wide-angle ” tube, from 14 to

Manufacturers are invited to write for further details and prices.
Home-Constructors: Please send S.A.E. for recommended circuit

197,

ALLEN COMPONENTS LTD.

(Specialists in high-grade television components)

LOWER RICHMOND ROAD,

RICHMOND, SURREY

e e e - W ——
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Built by Craftsmen ++ -+« ... Assembly of Scalamp Galvanometers Cat. Nos. W.W. 7901/S-4/¢

e
SCALAMP

%4775
You are invited to write for details of the instru-
ments illustrated here.
The Galvanometers and Electrostatic Voltmeters
are available in a range of sensitivities—the
Fluxmeter has a very high performance and a
unique return-to-zero device. Outstanding
SCALAMTP attributes include a truly functional

dustproof case, mains or battery operation,.and ‘
an easy-to-read hairline spot. 1 Elsctrostatic Voltmerer

STANDARD EQUIPMENT.IN MANY LEADING LABORATORIES
A 4
SCIENTIFIC{Y) [ iNSTRUMENTS

W. G. PYE & CO. LTD. GRANTA WORKS - CAMBRIDGE - ENGLAND

WG.54

69
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FOR THE LABORATORY .. PRODUCTION LINE

Y/

Lon. ELECTRICAL INSTRUMENTS

In addition to our well-known standard
ranges of 2in. to 4}in. square and round
panel-mounting instruments, the follow-
ing are a few examples of special types
which we have developed to meet
industrial requirements:—

® Audible Braille Multi-range mulli-
ammeters.

@ Contact instruments.

@ Semi log scaled instruments.

® VU indicators and decibel meters.

® Modulation meters with special
ballistics.

@ Temperature measuring equipment.

@ Airborne instruments of special design.

@ 6in. and 8in. portables for precision
and industrial use.

TR et N T B
; N = See our exhibits BRITISH
SIFAM Electrical Instruments fully meet the high on Stand [INSTRUMENT
standards of accuracy and reliability demanded by INDUSTRIES
modern industrial techniques, production control ! ’ E!ﬂ?|‘3!7|°"
laboratory testing, etc. W'\' % EARLS
Im\l;:' COURT

Write for illustrated catalogue detailing the wide SIFAM range. LONOON

SIFAM ELECTRICAL INSTRUMENT CO. LTD, LE'GH COURT - TORQuUAY | ENIREENE]

Block ‘ C’ l 73

Why I bought a €LIILIIP

People like myself are inveterate listeners. For us, music
and other pleasures of the mind—drama, discussion, verse—
are as necessary as food.

In my case I found a need to * capture and keep > the
memory of things that delighted my ear—torecordthe peerless
performance or the subtle inter-
change between accomplished
speakers.

For this, my Grundig Tape
Recorder is perfect. It has a wide
range, high fidelity reproduction
and simple controls, looks
that match its performance.

LY3

I
m THE FINEST TAPE RECORDERS IN THE WORLD :

See your nearest Grundig dealer or write to us for full details,

GRUNDIG (GT. BRITAIN) LTD. (Dept. W) 39/41 NEW OXFORD STREET, W.C.1. | T T, e s

(Electronics Division, Gas Purification & Chemical Co. Ltd.) G/RI03 | Attractive h.p, tarms available,
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receivers

FEATURES

® Withstand overloads such as charging current
of deformed electrolytic capacitors

@ Instant starting — no warming-up period
® Unlimited instantaneous overload
@ Practically indestructible in service.

@® No limit to size of reservoir capacitor
® Simple wiring — two connectors only.

@® Simple mounting — no valve holder

® Small size ... low weight
® Low heat dissipation
® Low cost

) -‘:Sfat'rdard Telephores and Cables Linired s

Registered Off‘ce Connaught House, Aldwych London, W.C.2. s

3
¥ iy *RECTIFIER DIVISION: Edinburgh Way, . Harlow, E”e“*'«w..
I_{_ﬂ.ﬂ‘mw i mm X 1 Rt 7 2
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TELZCON / and TELEVISION

Many years’ experience in cable making enables Telcon
to meet every television and VHF requirement, from .
BBC transmission lines to down-leads for domestic
television receivers.

CAMERA LEADS

One of many specially manufactured multicore
cables for trailing camera leads, capable of with-
standing continuous flexing.

V7 Z2% 7

TRANSMITTER AERIAL FEEDERS
Thimble-type air-spaced coaxial, as used as
feeder cables at all the B.B.C. Television
Transmitters.

‘TELEVISION RECEIVER DOWNLEADS
Type BA.24, PSM. 80-ohm balanced twin for
‘ fringe area ’’ reception.

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.

Head Office: 22, OLD BRGAD STREET, LONDON, E.C.2. rglephone: LONdon Wall _7/‘04
Enquiries to: TELCON WORKS, GREENWICH, S.E.10. Telephone: GREenwich 3291

I |ﬂd;«;m 15 Solving Valve Testing Publoms
WITH THE /\
Mullard wuicu seep vawve TesTer

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

Mullard

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

MVM2684
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VHF..FM.

=srhat’s in a« name”

The B.B.C. will soon be referring to F.M. as V.H.F: This is not a very startling

decision, and it won’t make much difference to us.

For, F.M. or V.H.F., call it what

you will, we have the widest selection of V.H.F. (or F.M.) units in the country—and of

T;R.,-Hi-Fi and amplifiers too.

Customers are often surprised when they see the

choice we have to offer, and the opportunities of side-by-side comparison which we

provide.

for all the leading manufacturers including such names as

Tape
terested to hear that we
have been appointed
special  distributors for
BRITISH FERROGRAPH
TAPE RECORDERS.

In our special
i showroom we
the

selec-

have
widest
tion of Tape
Recorders and
unusual facili-
ties for com-
de-

monstration.

parative

Send for our comprehensive 2 colour catalogue (6d. in stamps U.K. only;

1/- Special Export edition; Airmail Extra)

Recording enthusiasts wil

be

L

Pye

G.B.

=there’s a

good deal

in the

name

CLASSIG

ELECTRICAL COMPANY LIMITED

SPECIALISTS IN T.R.,
352-364 LOWER ADDISCOMBE ROAD, CROYDON, SURREY.

HI-F1I AND F.M.

Telephone :

Quad
Leak
Goodsell

Lowther

Decca
Reslo
Chapman
Rogers

Armstrong

Goodmans
Wharfedale
W.B.

Pamphonic
Grundig
M.S.S.
Ferrograph

E.M.1.

to name but a few

(OR V.H.F.)

ADDiscombe

But it’s not so surprising really when you realise that we are distributors

6061
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Rﬁ_L,A'V'S

3000 TYPES

1Q to 80,0002 COILS | Make to 8
c¢/o CONTACTS. 600 and HIGH-

P.O. TYPES TO YOUR

The
KEYSWITCH CO.
ALL POST OFFICE EQUIPMENT

Enquiries to Sales Manager,
126, KENSAL ROAD, LONDON, W.I0
Telephone LAD 0666 and 4640

GARDNERS PADIO 1 |

| of ‘SOMERFORD’ Transformers
| and Chokes IN STOCK .....

Il | ! \

GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants. Tel, 1024

There are 399 Standard types !
1
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WAVEFORM MEASUREMENT

DUAL TRACE OSCILLOSCOPE L.101

The L..101 is a well engineered and reliable instrument incor-
porating two identical Y amplifiers with sensitivities of
20 mV/em over a bandwidth of 4 Mc/s. Full screen (10 cm)
undistorted deflection is available with negligible interaction
between channels.

The time base may be free running, synchronised or triggered
and its velocity is variable between 0.1 pgs/cm and 10 ms/cm.
Calibration accuracies are: voltage +5%, time +10%.

AT YOUR
FINGERTIPS g QY * frierer

An a.c. amplifier instrument
covering the range 0.5 mV
to 300 V rm.s. Frequency response
constant to within 2% between 20 ¢/s
and 1 Me/s.

VALVE
VOLTMETER
E.7555/2

Abalancedd.c.ampli-
fler instrument fed
direct or viaa probe,
giving a level frequency
response from 30 c/s to 100 Mc/s.
Full-scale readings from 0.5V
peak to 15 KV peak.

VARIABLE CUT - OFF FILTERS
GFF. 001/0% & [02

High-pass and low-pass filters with ten cut-off frequen-
cies in the range 400 ¢/s to 17 kc/s. Stop-band attenua-
tion 50dB; pass-band 5 dB. Input and output impedances
600 Q.

viDE-BAND
OSCILLOSCOPE E.75381

A precision laboratory instrument with a
direct coupled amplifier giving a sensiti-
vity of 20 mV/cm at 15 Mc/s. Time calibra-
tionaccurate to 3% and voltage calibration

accurate to 2%. Sweep speed .05 ps/cm 1o See Mullard Instruments on

SPECIALISED ELECTRONIC EQUIPMENT

o~
6 msfcm. I
sTanp 10 BLock C |
Mullard I BRITISH INSTRUMENT INDUSTRIES |
| EXHIBITION |
, EAR_LS COURT - 28th JUNE TO 9th JULY

L A | e e, foa’ T e

MULLARD LIMITED - EQUIPMENT DIVISION CENTURY HOUSE - SHAFTESBURY AVENUE - LON(DONSS- WC;
MI466 B.1.E.E.
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RADIOGRAMS

THE TWIN 12 been de- | THE STANDARD i . nu

signed to suit the smaller type of siz'e Radiogram (35in.,  high.

! o o 4lin. wide, 19in. deep) constructed
room without sacrificing quality of to give the best possible tonal

reproduction. This has been quaht]{, and fitted with an Adjustable
| achieved with a compact cabinet Bass Reflex Chamber. It is beauti-
(313in. high, 27}in. wide and 14{in. fully finished in two tone Walnut,
deep) soundly constructed, and and has exceptionally generous
finished in elegant Walnut veneer, record storage capacity (200 records).
Twin 10in. P.M. Speakers give The other components have been
faithful reproduction, free from selexged to maintain this high
distortion and resonance, and the g?)?l :rdRchz ?e]cl:ord Player is a
latest COLLARO RC54 Auto- Bzo ully mixing auto-

2 2 ! changer fitted with the Studio
;Z:N;lr‘!’gucsl'cg &“::-“zzz:“f‘ht‘:o‘;hp?:‘f, Turnover Crystal Pickup Head.

e ) The Speaker is a 10in. GOODMAN
arrangement permitting armchair P.M. having a_ very high flux
control over all operations.

density (12,000 lines).
57 GUINEAS 69 GUINEAS
The heart of the

matter r . » * All our models are sold under
The versatile F.C. 48 Chassis, of 20-20,000 cps. and due to the

Specialists in High Quality Reproduction for over 20 years

I P

Sfull and unconditional money
%ﬂack guamn;u of éang"actizan
T
hand-built by craftsmen, which is ces quoted include IS
fitted in both these fine Radio-
grams, The F.C. 48 has been
specially designed to take the
fullest advantage of modem High
Fidelity recordings, and the unsur-
passable quality o{' the new F.M.
transmissions.  This very latest
ARMSTRONG 8-valve Chassis is
the result of over 20 years of special-
isation in high qua Radiogram
Chassis. The Push-Pull Tetrode
Output Stage will give more than

Negauve Feedback employed dis-
tortion is negligible and transient
response exceptional.

BASS and TREBLE controls are
independent and continuously varia-
ble, and both LIFT as well as cut.
A novel Thermometer type of
visual indicator is provided for
both Controls. An accessible
socket at the rear enables an F.M.
Tuner to be simply plugged in when
required. We recommend, of course,

Tax, ire Purchase facilities
are available.
We shall be glad to give you a
free demonstration of these,
and other models at our
Warlters Road Showroom, on
weekdays from 9 until 6 p.m.
S:IS'aturdays 5 p.m.). Special
igh Fidelity demonstrations
are given on Thursday evenings
from 7 pan.
If you are unable to visit us

PRICE

8.0
ARMSTRONG WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7

lonnoisseur

8 watts, with a Frequency Range the ARMSTRONG F.M. 56. £23 please write for booklet W.J.

Telephone : NORth 3213

o VARIABLE 3-SPEED
GRAMOPHONE MOTOR

We present an entirely new three-speed unit operating at
334, 45 and 78 r.p.m. The full 12° wumtable is lathe-
turned and manufactured of non-ferrous material. The
main spindle is precision ground and lapped to mirror
finish and runs in phosphor bronze bearings. The synchro-
nous motor is dynamically bal d and resiliently mounted,
making it virtually vibrationless, with low noise level and
low hum induction.

The speed change is arranged mechanically and gives a
29% variation on all speeds, the synchronous motor runmng
at constant speed at all settings. No braking action is
employed to obtain speed change.

It is suitable for playing standard transcription and micro-
groove recordings. Input voltages 200/250 v. A.C. 50
cycles or, as specified to order for 200/250 v. A.C. 60 cycles,
or 110 v. A.C. 50 or 60 cycles, Mounted on }” die-cast
board 15§” x 13}” with 3}” clearance distance below motor-
board. Speed selector turret is fitted at left rear of motor-
board. On-off switch at left front also releases pressure
on the rubber drive assembly. All motorboards are drilled
to take Connoisseur Standard and Super Lightweight
Pickups unless otherwise ordered. When used with these
pickups mounted in position, 31” clearance above motorboard
is recommended.

Price: £19 + P.T. £6 155, 5d. Total £25 15s. 5d.

CONNOISSEUR Super Lightweight 3-head Pick-up with Sapphire Stylus

Prices: Complete Pickup with one head (either Standard 78 r.p.m. or
Microgroove 334 or 45 r.p.m.) £4 10s. 0d. 4 P.T. £1 12s. Id. Total £6 2s. Id.
Each additional head £2 10s. 0d. + P.T. 17s. 10d. Total £3 7s. 10d.
Replacement Armature 10s. 3d. + P.T. 3s. 8d. Total 13s. I1d.

Fitted with Diamond Stylus, complete Pickup with one head £7 12s. 9d. +
P.T. £2 14s. 5d. Total £10 7s. 2d. Each additional head £5 12s. 9d. 4+ P.T.
£2 0s. 2d. Total £7 12s. 11d. Replacement Armature £3 13s. 0d. + P.T.
£1 6s. 0d. Total £4 19s. 0d.

A. R. SUGDEN & CO. (Engineers) LTD.
WELL GREEN LANE : BRIGHOUSE : YORKSHIRE

Phone : Halifax 69169. Grams: Connoiseur, Brighouse

CVERSEAS AGENTS: §. Africa: W, L. Proctor (Pty.) Ltd., 63 8trand
Street, Cape Town. Australia: J. H. Magrath & Co. Pty. Ltd., 208 Little
Lonsdale Street, Melbourne. Canada: The Astral Electric Co. Ltd., 44
Dantorth Road, Toronto 13, Ontario. New Zesland: Turnbull & Jones
Ltd., Head Office, 12/14 Courtenay Place, Wellington. Hong Kong:
‘The Radio People Ltd., 31 Nathan Road, Hong Kong. Malaya: (Main
Distributors) Eastland Trading Co., 1 Prince 8treet, Bingapore.

U.8:A,: (Main Dlstributors) Dnnby Radio Corpomtlon 2042 Chestnut
S3treet, Philadelphia, 3, Pa. Audio Supply Laboratories, Nickels Arcade
Bnlldlngs. Ann Arbor, Michigan.
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Tiny valves and transistors demand tiny components to accompany them. Whether you are working on
television for Bands III and IV, Band II Radio, computors, industrial electronics or test gear, these ::i:
components will undoubtedly interest you. Deserving of special mention are the tiny BTS type
. 3-W. resistor measuring only 3” X 3” and the type 400 metallised paper capacitor in its
melt-proof cover. For those of you concerned with tropicalization, BTS, BTB
and BWF?2 resistors, YN-potentiometers and metal ‘ minicap > capacitors
will be of special interest. To those of you engaged on/
Government contracts we should like to mention

_that the metal ¢ mxmcap capacitor and the type
BTS and BTB resistors are type-approved.
i Send for samples and catalogues by
dropping us a line on your com-
pany’s letter-heading.

DUBILIER CONDENSER CO. (1925) LTD, DUCON WORKS, VICTORIA ROAD NORTH ACTON, LONDON, W3
Telephone: ACOrn 2241, Telegrams: Hivoltcon, Wesphone, London. Marconi Int. Code.

DN. 125
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an '()pel’l ¥ M. R. SUPPLIES Ltd.—

For over twenty years we have held the proud repuuﬂon of supplying the right goods
at the right price. Immediate delivery, carefully packe

TIME SWITCHES. E ti | offers. Bynch 200[150 v. 50 cycies. Can be

set to switch on and off at any desired time during the day. Load capacity 3 amps.

» L3 ! A.C. (250 v.) in wall-mount metal housing with glass window. BSecondhand, periect,

58!6 (despatch 2/-). Also self-winding type (Venner) operating from 200/250 v.

- C./D.C. The precision spring-driven movement {s automatlcaily kept fuily wound
4 by the mains and will continue to operate in the event of mains failure. A limited

number of these very expensively made units, in standard cast metal housing with
glass window at only 62/6 (dea. 2/6). We handle iarge numbers of time switches
and the above are the best offers we have yet made. Also brand new 83angamo Time
| 8witches, 200/250 v. 50 o. in compact piastic housing only 4in. diameter by 33in,
tO a manu aCturerS deep, providing up to 3 on-off sequences per day, with day-omitting device (use
optional) and switching capacity up to 20 amps., £5/8/6 (des. 2/-).
SENSITIVE GALVANOMETERS., (Ex W.D, brand new.) Centre-zero deflection
2-0-2 Microamps {range can be increased to 10 0-10 Microamps). In plastic houslug
3iin. x 8in. X 3in., with zero setter. Fine precision instrumenta mostly by Tinsley
and fine value at 32[6 (des. 2{-),
0 LONDEX MAINS RELAYS (Miniature type 2§in. X 2in. x 1jin. 230 v. A.C. coil
).

with 2-pole ¢.0. §-amp. switching, brand new, 27/6 (des. 8d.
STUART No. 10 CENTRIFUGAL PUMPS. Large stock for Immediate delivery.
Operation 220/250 v. A.C., delivery 120 g.p.h. Thcse direct- ooupled motor pumps
have no rival anywhere in the world for effiei
and fully guaranteed. Brand new £7/10/- (du 2[8)

LOW VOLTAGE MOTORS (Klaxon) 6-volts D.C., for mode! makers, car fans (for

- which they were made), etc., 3in. dia. 2}in. deep, with 3in. shaft projecting lin.

Photo Flash Eq u l pment | Genuine 8-volt motors are rarely available. 9/6 (des. 1/3.)

I MOVING COIL MICROPHONES—various first-class makes. Usual 15 ohms impedance,

all pertect 35/~ (des. 2/-). Also a few Public Address Bpeakers, projector and mono--
planar types, for callers only.

- 8.T.C. SELENIUM BRE(CTIFIERS. D.O. delivery 80 volts 30 m.a. and suitable for
Deaf Alds operating relays, etc., a large quantity avallable at only 2/9 eac
PUSH-BUTTON SWITCHES. Two-button push-on push d H, 1t

5 amps. (250 volts), 2/6 (des. 6d.}.
_CONVECTOR HEATERS, 3 kilowatts, 230/250 v, 60 c. Fitted Delco induction motor,
silent running In tllt houalug llln equare by 8in. deep by 1l4in. overall height.

Private Telephone by fodusti o Nter'st . nal rice, 26118/6

U.K. 6/-).

o SMALL GEAR BOXES. Double worm gear, 300/1 reduction. In die-cast housing
|I'Ista“atIOI'IS 2#in. x 2jin. X 2tn, Final chaft §in. dis. by 1jin. proj. Ball bearings, transmission

up to 1/10th H.P., 45/~ (dea. 1/6). Large Gear Boxes, ratio 3/1 up or down, trans.

LY. up to 1j4th H.P., 49/6 (des. 8/6).

Am llflers F.H.P, GEARED MOTORS—we are the largest stockists in London and we invite

intcrested firmns to send for our nett List GM353 in which will be found details, Final
spoeds from 1 r.p.m. to 100 r.p.m. and final torques from 3 lbs.fins. to 75 ibs./ins,
Prices from £5/17/8. Dimensional drawings available. Lmmediate delivery of

. many ratings.

D c Power u n |ts | | SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200250 v. 50 cyeles, with
a%s spindies for hours, minutes and seconds hands, in plastie dust cover, 3}in. dia., 2in.

g/cﬂp, m'ﬁ ﬂzex, ready for use, 27/8 (dea. 1{-). Bet of three handas, in good style, for
n. /=

Spot Welding Equipment M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1
Telephone : MUSeum 2958

Test Gear

Magnetisation Equipment TRY the new

PRIMAX

You are invited to regard the TECHNICIANS . fo r S OLDER ING

at DALY as a part of your own technical staff.
Non-standard components are invariably a source ¢ . 70, -
of worry, therefore the Electrical Industry find the i PN
DALY ** made-to-measure ™ service for individual = \ % Post free
requirements specially helpful and a great time-saver. & #

For URGENT problems a telephone request
will bring us post haste to your factory for consulta- now in fhe
tion without obligation—and you will find our .
readiness to help both valuable and economic. sensahonal

DALY ELECTROLYTICS for ELECTRONICS and ] UNBREAKABLE CASE

COMMUNICATIONS . . . MOTOR START ...

RADIO and T.V. .. . are in'great demand throughout NEW MODEL can now be
the world ; send for appropriate pamphlet. used ALMOST CONTIN- B A I. A N c E D G R I P
UOUSLY without over-
| heating. Improved easily S 0 I' D E R I N G G U N
| replaceable switch. Weighs  Specially designed for solder-
only 24 oz. Loop for hang-  ing on hard-to-reach jobs.
| ing now provided. % INSTANT HEATING
; The ideal tool for any —Ready for soldering in
ELECTROLYTIC CAPACITORS | raD0-TV-TELEPHONE 6 seconds.
mechanic or amateur. % EXCLUSIVE ALLOY
CONDENSER SPECIALISTS FOR OVER 20 YEAR i
: Available in 110, 200220, ~ TIP—lasts Indefinitely un-
DALY (CONDENSERS) LTD., WEST LODGE WORKS. %(2)0‘]3% Y fozoA-C- only. e s e’y c:re'
THE GREEN, EALING, LONDON, W.5 /60 Cheles (GO g gonee

Phone : EALing 3127-8-9. Cables : DALYCON, LONDON Sole Distributors: 8. KEMPNER LTD.
| 29, Paddington St., London, W.1

Phone : HUNTER 0755
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Precision ftelays

An extensive range
of standard types
always avaiiable
for prompt delivery

SPECIAL TYPES
DESIGNED TO SUIT
YOUR NEEDS

R
H_;wmmmwﬂw%
eLECTRo

METHODS -

7D s

((OF STEVENAGE )

- \
Now FREE 7o all!

THE E-M TECHNICAL ADVISORY SERVICE

Regardless of whether your relay problem is simple or
comaplex. the fact remains that the only
reliable solution is that which entirely- eliminates risk.

Full technical data We therefore respectfully invite you to avail yourself of the wide
and illustrated leaflets resources of technical knowledge and practical experience possessed by
promptly forwarded the specialist technictans of’our Reiay Division.

on request !

ELECTRO METHODS LYD. 12-36 CAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780

i
ks =
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the housing problem

Lots of people come to see us about their
housing problems. Mostly manufac-
turers—domestic and industrial : instrument
makers, communications, radar, oscil-
loscope makers, and so on. They either
know of us direct or have heard us
talked about—Imhof’s, sheet metal specialists.
They come and look at our metal
housings: see and feel the finish, inspect
thoroughly (as these technical chaps
will do).  They select from our varied standard
range of cases, cabinets, racks and
control consoles . . . And then confirm the
order next day! Sometimes, of course,
modifications are wanted. All well and good.
More rarely, a totally new housing is
requested—to fulfil specific requirements. But
with a design team second-to-none, that’s
not difficult! Have you a ““ housing >’ problem?
Write or phone for further particulars
of our “standards”—or call in personally —
anytime!

for worthwhile cases,

racks, cabinets and consoles

ALFRED iMHOF LTD., Dept. P1,

112-116 New Oxford Street, London, W.C.1

MUSEUM 7878

O

/'\
- & 6Brown

AUDIO AIDS

Handphones with indi-
vidual volume control.
Ideal for use with church

and.cinema deaf aid instal-
lations or for individuals
with
They provide the essential

impaired hearing.
clarity of reception when
listening to Radio and T.V.

Send for Brochure ““W ™ of
all types available. If desired,
advice is given on selection
of type most suited to in-

dividual needs.

S. G. Brown provide Headphones and asso-
ciated equipment for all known purposes.

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241

5)

CAPACITY IMMEDIATELY
AVAILABLE

FOR WIRING AND ASSEMBLY.

TRANSFORMERS, CHOKES
AND COILS WOUND TO
SPECIFICATION.

IN ADDITION
TO THE ABOVE MANY OF THE
LARGEST MANUFACTURERS
HAVE USED OUR RESOURCES
FOR THE PRODUCTION OF
SPECIAL EQUIPMENT, TESTING
INSTRUMENTS AND PROTO-

TYPES.
IF WE CAN ASSIST YOU OUR
REPRESENTATIVE WILL BE

PLEASED TO CALL.
Contractors to the Ministry of Supply.

HOMELAB INSTRUMENTS LTD.,
615/617, HIGH ROAD, LEYTON, LONDON, E.l0
Phone ; LEYtonstone 5651 Grams: HOMELAB LEYSTONE LDNDON.




JunE, 1955

WIRELESS WORLD

81

Subject to usual
Trade Terms

FROM YOUR
WHOLESALER

Provides an immediate and positive check of fly-back and
most iron cored transformers either in or out of the set.
Tests continuity of wiring revealing even one shorted turn.
Indispensable to the Television Service Engineer and
Research Technician.

FARNELL INSTRUMENTS LTD.

15 PARK PLACE ¢ LEEDS 1 Phone:Leeds 32958/9
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PHILIPS

GM 5660 HIGH SPEED OSCILLOSCOPE FOR
PULSE, RADAR AND T.V. APPLICATIONS

Features :
I Vertical sensitivity ToomVrms /cm.
2 Vertical amplifier 15 ¢/s—10 Mc/s
(-3dB).
3 Amplifier gain 90 X.

4 Vertical input 1 M.ohm and
40 pF (Max.)

PHILIPS ELECTRICAL LIMITED

INDUSTRIAL PRODUCTS DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AYENUE, LONDON, W.C.2,

5 Built in pulse
generator 220-2,500¢/s.

6 Time base 2-50,000/u sec.
in § ranges.

7 Built in post acceleration voltage.
8 Screen 10 cms. diameter.

Made in Holland.

“THE OSCILLOSCOPE AND ITS APPLICATIONS™ As a result of the great demand for the original book we have now
reprinted the above publication. The new edition has been brought up to date and contains new data on the design of Oscilloscopes for
pulse work and television. All the original information is still included, together with one hundred illustrated samples of the use of modern
Oscilloscopes and associated equipment. The * Oscilloscope and its Applications > can be obtained from us post free, at ss. od. per copy.

Commercial TV

GRAVE SHORTAGE OF TRAINED TECHNICIANS

an oppor{unity for enterprising men

The Independent Television
Authority’s TV transmitters
are due to start from London
in September and from Birm-
ingham and Manchester early
in 1956, The whole Tele-
vision Industry is growing
rapidly. There is room for
many more TRAINED men
in transmitting stations, in

producing and manufacturing
companies and in the service
and maintenance of receivers,
Is this your opportunity? If
you get up-to-date TV train-
ing NOW from ICS, you will
find your services in great
demand and you will establish
yourself as a qualified tech-
nician.

I.C.S. offer courses of instruction in:

T/V TECHNOLOGY -
RADAR -

RADIO SERVICE ENGINEERING -
FREQUENCY MODULATION

TRONICS -

I.C.S. will also coach you, until
successfuh for the following exam-
inations: B..R.E.; P.M.G. Certifi-
cate for Wireless Operators; Radio
Servicing Certificate (R.T.E.B.); C.
and G. Tele-communication, etc.

RADIO ENGINEERING

ADVANCED SHORT-WAVE RADIO

BASIC ELEC-

Fees include all books.
Reduced terms for H.M. Forces,

POST THIS COUPON TODAY
For free descriptive booklet on the
subject which interests you,

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Dept. 223F, International Bldgs., Kingsway, London, W.C.2

Please send Booklet on subject

(Block letters please)
Address

REDUCED SUMMER TERMS—
This coupon will save you money

416 REV.

AUTOMATIC COIL
WINDING MACHINE
Type Al/1.(25-50S.W.G.) TypeAl/X. (19-46 S.W.G.)

This machine is the most modern on the market and it
possesses many exclusive refinements including:

-

@ Dustproof construction throughout

@ Provision for winding up to four coils -"
simultaneousty. it

@ Micrometer traverse setting.

o Wi!‘e Gauge Indicator engraved with
various wire gauges to which the
machine can quickly be set.

@ AN steel parts are either cadmium
or chromium plated.

@ Instantaneous re-set counter reading
up to 100,000 Turns,

@ Entirely new Wire Tensloning Stand
to hold two ree’'s of wire.

We will be pleased to

sendyoy anillus-

trated leaf-

let giving a

fulltechnical

specification

on request.

Kolectric |0

73 UXBRIDGE ROAD, EALING, LONDON, W.5
Ealing 8322
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DR UNIOR

CORNER HORN AND AMPLIFIER/CONTROL UNIT

—“Designed exclusively for bome

High Fidelity systems”

¥ -

=8

Designed to form the nucleus of all but the most ambitious
home high fidelity installations, the general performance of
the RD JUNIOR is in keeping with the standard which has come to be expected of the modern
high fidelity amplifier. [t is, however, the many unique and novel features which have been in-
corporated in the design which distinguish it from its contemporaries and place it in a class apart,
unrivalled by any other equipment approaching it in price.
Outstanding amongst these features is the inclusion of an INDEPENDENT LOW PASS FILTER,
virtually essential when dealing with worn records or bad radio transmissions, but normally only
associated with the highest priced equipment. Exclusive features include *‘Impedance Plug'’
loudspeaker matching and the provision of four alternative Panel and Control Knob colours.
Anticipating the use of an FM Unlt a second radio input Is provided, whilst the availability of ample
spare power avoids the added expense of an additional power pack.
An unusually high standard of materials and workmanship combine to provide absolute reliability,
a factor reflected in the unconditional TWO-YEAR GUARANTEE covering both units.

PRICE £26 COMPLETE

5 t 5
Primarily designed to house the exceptional Goodmans Axiom 102 speaker, l e ittimerscrd] rerel G (PR TGS G l
the Junior Corner Horn combines excellent bass response with virtually Available from Specialist Dealers in London and the Provinces, or if in any
perfect treble diffusion to provide a standard of performance far superior difficulty, please apply direct. Agents in the mafority of overseas countrles,
to that suggested by its modest price. Compact in size it is the ideal re- Trade and Export enquiries invited. f

producer for domestic use and the perfect companion for the RD JUNIOR

amplifier.
BASIC PRICE, less speaker and side panels, £18/17/6 (carriage extra). 0GEBS nEVELUPMENTS I 0
[ ]

Louvred side panels £3 per palr. Goodmans AXIOM 102 £9/18/1 incl.

lilustrated literature post free on request. ‘‘ Rodevco House,”’ 116, Blackheath Rd., S.E.10. TIDeway 1723
= - =
o il
THE I.A.L. |
BEACON MONITOR RECEIVER E L

The value of navigational aids—dependent on
accurate and continuous operation—can only
be assured by constant checking. IAL
Beacon Monitor Receivers (which fully con-
form to ICAO standards) provide automatic
monitoring of high- and low-power MF
beacons. The constant watch they keep
is a vital link in the navigational chaln—
their vigilance providing maximum homing
safety.

International Aeradio provides the following services to
aviation: Installation, operation and maintenance of
telecommunications, radio and radar aids to navigation;
airport management; air traffic control and Aeradio
training schools; briefing; Aeradio and navigation con-
sultants; systems planning; Aeradio engineering layouts;
flight guides; trunk route manuals; maps, charts and
other navigational needs.

INTERNATIONAL AERADIO LIMITED

40 PARK STREET, LONDON, W.I. Telephone : HYDE PARK 5024
Cables : INTAERIO, LONDON
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The NEW

PREMIER TELEVISOR

SUITABLE FOR USE WITH ANY POPULAR WIDE
ANGLE TUBE

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 focusing with
simple picture centring adjustments, suitable for any 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, Video Detector and Noise Limiter followed by

special type of Video Output Valve. -ALL COILS PRE-TUNED

C\?SURING ACCURATE ALIGNMENT AND EXCELLENT BAND-
IDTH.

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 CO’LS PRE-TUNED.

TIME BASES. 2 valve sync. Separator, giving very firm lock and
excellent interlace.

LINE TIME BASE. Blocking Oscillator using a2 pentode driving a
high efficiency output stage comprising Ferroxcube Cored Output
Transformer with Booster Diode.

FRAME TIME BASE. Blocking Osgillator driving a Beam Output
Valve coypled through a Transformer to the high efficiency FERROX-
CUBE Cored Scanning Coils.

POWER PACK. Double wound Mains Transformer supplying all
L.T. and H.T. using two full-wave Rectifiers.

The Televisor may be constructed in 5 easy stages:
1) Vision, (2) Time Base, (3) Sound, (4) Power

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING
COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE
WOUND MAINS TRANSFORMER. ALL PRESET CONTROLS
CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING

ack, (5) Final Assembly. Each stage Is fully covered
in the Instruction Book, which includes layout, circuit
diagrams and point-to-point wiring instructions.

UP VERY SIMPLE.

The Instruction Book also includes full details for con-

verting existing Premier Magnetlc Televisors for use

with modern wide angle tubes. All components are
individually priced.

Instruction book 3/é, Post Free.

MULTI-CHANNEL TUNER AVAILABLE
SHORTLY — WATCH FOR ANNOUNCEMENT

CONSOLE CABINETS
For 14", 16" and 17" Televisors

A handsome Walnut Cabinet that will be a fitting housing for a
first-class Televisor.
Folding doors are fitted to cover the Cathode Ray Tube when not in use.
A flap is provided which gives access to the 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 the Cabinets are the same: Helght 38fin. Width [9in.
Depth Top |9in. Depth Bottom 2lin.
TUBE ESCUTCHEONS

17In. White Moulded

17in. Bronze Moulded, complete w

14in. Black Moulded

Dark Screen Filter sultable for 14in, Tube .......

Dark Screen Filter suftable for 16in. and 17in. Tubea

Polystyrene Mask for E.E.T.901

Rubber Ring (anti-Corona) for E.E.T.901 ...
Polystyrene 8hroud for EET.901 .....

PRICE £1 3-1 0-0 PLUS 21/- PKG. & CAR

21/~ (pkg. & post 1/6)
48/- (pkg. & post 2/6)

7/6 (pkg. & post 1/-)
21/~ (pkg. & post 1/6)
25/~ (pkg. & post 1/6)
4%% (PKE. & post 2/6)

L4 asfe
H.P. TERMS: DEPOSIT £3.7.6 &
12MONTHLY PAYMENTS OF 18/9

TERMS OF BUSINESS: Cash with order or C.O.D. over £1. Please

add I}-for Post Orders under 10]~, 16 under 40|~, unless otherunse stated.
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— PREMIER RADIO COMPANY
4-WATT AMPLIFIER E“Rﬁ:ll;;zgsn S P:::II:BINETS—PORTABLE

Brown Rexine covered

15/11
Overall dimensions
15in. x 134in. X 5in.
Clearance under iid
when closed 2)in.

Model P2/C
Grey Lizard Rexine
covered 45/-

Overall dimensions

250 v. 250 mA. ... 15in. x 13in. % 6in.
A L.T. Type Full Wave gl;:;n;«;edn;‘:er id
v. 1 amp. R 5 co I g
12v.1 m.ﬁ Model PC/3
12 v. 2 amp. | Rexine type covering
12 v. 4 amp. In various coll 89/€

Overalldl
16}in. x 14¢in. x 10 §in,

BATTERY CHARGER
200-250 v. A.C. Will charge 2 v., 6 v. and 12 v. Car Clearance under lid when closed 84in.

Battery at 1 amp. Housed in strong metal caslng.

Finished in Green hammered enamel. Size Gl;'L a‘l,ln';‘ilfe ﬁ%’&?;:’ inets are supplied with Panel, Carrying
long, 3§in. wide, 34in. high. Packmg and l’ostage 2/8.
Guaranteed 12 mths. The

above unit 18 manufactured
by PREMIER and does not
contaln Ex - Govt. com-

ta.
Prus 2(6 P. and P. 35/ 6

MAY BE £4 1 0 0 Plus 2/8 Pkg.
BUILT FOR [] L] & Carr,

Valve line-up 6SL7, 6V6 and 6X5, FOR A.C. MAINS
200/250 VOLTS. The twin triode 68L7 is used for
preamplification and also for a comprehensive tone
control ¢ircuit, which includes two very wide range and
continuously variable tone controls for bass and treble. |

Famou: Manufacturer s Surplus of

ANTI - INTERFERENCE AERIALS

{ offered at a fraction of original cost.

The output Valve is of :‘;ue beam '.__vi_pe u‘:d feeds 4 watts | BATTERY CHARGER KITS The aerial is designed for reception of long, medinm
into a specially designed output Transformer which is tal rectifiers. Ti i tabl and short waves, with any ordinary or communicationa
suitable for either 3 ohm or 15 ohm Speakers. Negative | it,l‘! lé;o?;%%n;w:la c;sfe menTm. Eormepgeayigble receiver, having an input Impedance greater than 1,000
feed-back is applied {from the secondary of the output Cat. No. ohms long/medium waves and 150 ohms short wavea.
Transiormer over the whole Amplifier to the input stage 2002 Charge 6 volt accumulator at 1 amp. Resist- The installation discriminates agalnst locally generated
giving an excellent frequency response. Due to the high ance, supplied to charge 2<volt Accumuln electrical interference, especially on the short wave-

5 &=E T il O h e R e bnm;sl ’ Tﬂ‘fleqt‘.“pn&u:i'i exlmbleu the installation of an
may be used. Overall size 9 x 7 x 5in, ce of Amplifier B lators at 8.3 Mc/s flatly-tune: pole which operates as & " T*
conablete) {teatel WAl resdy forse, £5/5)-, pins 3/, |MESUARCIAEG 2.6 a0d 1% v, accummy 1y "MM- aurinl on medium and long waves. ‘The aerial and re.

pkg. and carr. ALUMINIUM CHASSIS 18s.w.g. celver transformers are f
INSTRUCTION BOOK, 1/- (Post Free) which includes Substantially made from Bright Aluminium with four | with & 70 ohms co-axfal cable.

gain dnd wide range tone controls any type of pick-up i

o i 3 ides:
Assembly and wiring diagram, also a detailed Stock List S 5 - . COMPONENT PARTS
of priced components. | ;:gz ’;g:: g{ﬂ {gig::;nm_ o 59 Alnminim'n Aerial Transformer Assembly. Comprising
of x 4 x2in. .. &4/3 14x10x3in. .. /11 | B2 eack Aluminium transformer, 'Trausformer clip
| S 1 10 x 8 x 24in. 5/6 16 % 10X 3in. 13 rubber sucker, }in. x {in. brass screw, 4BA X jin. brass
12x9x24in. .. 7 lex8x2iin. .. g~ | Dol 4BAnat Commbie T omatat
UNITELEX 5-watt Amplifier Type | 147'9’(2.'“ ete.;
porcelain hunluu)rs 2 each, eon insulated rl i
MG4/MG4A AL UMlNIUM PANE'ILSmI'B S.w. g. wire, 80ft. screened co-axial down lead. e -w £
P G e el P " el i | 9;‘,‘ o ;'5 Installation instruction leaflet included.
metal case, output sul::lble for l%md 3 ohms Bpeakers, %gx;{n. 11 {,ﬁsskﬁoa:XIAL CABLE & AERIAL WIRE, 15/, plus
switched input BVA niafure Valves, sepamte treble X 7in. {5 o
and bass tone controls, for A.C. mains 200/250 1ixTn, ...... 811 | SOMPLETE, 35/-, plus 1/6 pkg. and carr. =1
Erice saclosed in metal case, €0/1916. oxfia . 35" | XQUALITY CRYSTAL PICK-UP ROTHER-
Packing and Postage 7/86. 2xTin. ...... 411 MEL TYPE U48 26/~  Pius 1/6 Pkg. and Carr.

The New

“PREMIER PORTABLE”

TAPE RECORDER

USING THE NEW LANE 2-SPEED TAPE UNIT MARK 6

COMPLETE 3 9GNS CASH

Packing & Carriage 1 gn.
(Including Reel of Scotch Boy Tape and Microphone)

H.P. Terms : Deposit £10.4.9 and 12 monthly payments
of £2.16.11,

or Complete Kit Including All Parts, Valves, Speaker
Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind

afc?:pLon: nactl £3 7 ] 4 . 0 plus pkg. & carr. I5/-.

H.P. Terms : Deposit £9.6.0 and 12 monthly payments

SEPARATE UNITSCAN BESUPPLIED ASLISTED BELOW :—

of £2.11.9. ; !

SPECIFICATION ‘ Ax;:&l[;f;:ra‘(lgugt&&?glznd tested with Speaker). £14/15/-, plus
+ TWO SPEEDS 7}in. AND 3iin. % 7-VALVE HIGB QUALITY | Hire purchase terms, Deposit £3/13/9 and 12 monthly payments
—. o il;ifi 4 di Speak £11/<f | ki d

THREE SPECIALLY DESIGN- % INDEPENDENT TREBLE AND Aggrlagirsl‘flt (including Speaker). - plus packing an
ED RECORDING MOTORS. * ;?KSGSI: OEIYER(;I;; ORD LEVEL lefe‘:[illl‘;'chasc terms, Deposit £2/15/- and 9 monthly payments

- O

* VIII%)&"G gﬁ%m%’a%gmg R(())F ;NNI[’;L ATOR B - Nea»;dl_aneag;s%ed Tape Unit Mark 6. £18/10/- plus packing
' ;}?;-&N:SEERSLOADING * {gg‘N m(ﬁ.,IEIE%(.}c gg Q%EE%OYDUC_ l Hx;'fe é)lt;r/chase terms, Deposit £4/12,6 and 12 monthly payments
% EASY FORWARD OR RE-* COMPARTMENT FOR BbUS- ] Portable Cabinet (rexine covered). £4/19/6, plus postage and

TAPE Microphone, £2/15/-, plus postage and carriage 1/-.
: % SPECIALLY DESIGNED MIC- Reel Scotch Boy Tape MC2-111 (1,200ft.), £1/15/-, plus packing
* ONOI% KNOB DECK OPERA- ROPHONE A LEADING and carriage 1/-.

TION. MANUFACTURER | Instruction Booklet. 2/6. Post free.

WITHOUT REMOVING ™ [NG MICROPHONE I carriage 5/-.
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WILLIAMSON AMPLIFIER KIT
plus 7/6 p & p.
H.P. Terms
Deposit £3.18.9 & 12 m’nthly paymen(s of £1.1.11
This Kit is lutely and all
guaranteed exactly w author's speoification

WILLIAMSON OUTPUT TRANSFORMER
Author's Bpecification 3.6 ohms d £4.4.0

MAINS TRANSFORMER SP425A
(Completely 8hrouded)

This Transformer has an alditionsl 6.3 v. 3 A. and is

capable of supplying an extra 50 mA. for Pre-amp or

are

les

Feeder wumit............... ...l £2.12.6
WILLIAMSON CHOKES

12H 150 mA. Fully shrouded .................. 19/6

30H 20 mA. Fully shrouded ................ 11/9

MAY BE £7 1 9 6 Plus ‘2[6 k.
BUILT FOR

Latest type Superhet Circuit using
4 valves and metal rectifiers for opera-
tion on 200/250 volts A.C. mains.
Waveband coverage — short  16-50
metres, medium 180-550 metres, and
long 900-2,000 metres. Valve lne-up
6K8 freq. changer, 6K7, IF, 6Q7,
Detector AVC and first AF, 6V6
output. The attractive cabinet to
house the Receiver size 12in. long,
63in. high, 5%in. deep can be supplied
in either WALNUT or IVORY
BAKELITE or WOOD. Instruction
Book 1/- post free, which includes
assembly and wiring diagrams, also a
detailed stock list of priced components.

DECCA MODEL 33A

RECORD PLAYER
ADAPTABLE FOR STND. OR L.P.
[ucludes crystal pick-up with sapphire stylvs and a

pressed steel case with brown
enamel finish In good
quallty for operation on
A.0. mains 200/250 v.
50 c.p.s. Bupplied
complete with single
head (either stan-
dard or long play-

ing). £4/19/6.

Rxtra Head can
be supplied. Plus
Pkg. and carr. 5/-.

3SPEED AUTUMATIB RECUR_D CHANGER

Made by World-famous manufac-
turer. The Unit designed
to play 12in., 10in. and
7in. Records intermixed J
in any order at 33,
45 or 78 r.p.m. Capa-
clty 10 records. New
reversible dual stylus
crystal Pick-up has extended
frequency range. For use on
100/125-200/250  volts 50
oycles, A.C. mains.
LIMITED QUANTITY ONLY.
Plus packing and carriage 5/-.
BRAND NEW guaranteed
and lo manufacturers® original LIST PRICE
carton. 4:16/10/-
LATEST TYPE 3-SPEED SINGLE PLAYER
By famous manufacturer with crystal turnover head, for

Use on 100-250 v. 50 cycle A.C. mains. £7.19.8 plus
Pkg. and carr. 5/-.

£9.19.6

light-weight plastic spring balanced arm. Heavy gauge.

15 gns. |

1
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METERS t

| Full Scale External I

Deflecti Di M

in.,

35A. .... 2pX%.. ...

20 A . 2% round
| 40A . 2% round

500 mA. 2§ round

30 A. 2} x2%.. |

50 mA., 2} x 2% |
| 20v. 2§ %2}

W0V, . 2% x 2}

1

/C
l’)esk type M/C 25/-

SEND 2id. STAMP
FOR OUR
1955 CATALOGUE

* *

TRF RECEIVER

Plus 2/6 Pky.
& Carr

MAY BE BU’I.LT £5 15 0

The cireuit is the latest type TRF using 3 valves and

Metal Rectifiers for operation on 200/250 A.C.
mains. Waveband coverage is 180-550 metres on
medium wave and 800-2,000 metres on long wave.
The dial is illuminated and the Valve line-up is
6K7 H.F, Pentode 6J7 Detector and 6Y6—Output.
The attractive Cabinets to house the Receiver size
12in. long, 6iin. high, S}in. deep, can be supplied
in either WALNUTor IVORY BAKELITE or WOOD.

INSTRUCTION BOOK /- (post free) which
includes Assembly and wiring diagrams, also
a detalled Stock List of priced components,

b TV BT BB C B BB e B

MINIATURE TUNING CONDENSERS |
2-gang .0005 mfd. with trimmers. 8/9

PREMIER VARIABLE IMPEDANCE
"MATCHMAKER” M.O.I5 OUTPUT
TRANSFORMERS

Designed to meet the demand for an efficient variable
ratlo Output Transformer 11 ratios from 13: 1 to 80: 1
ai! centre tapped and can be used to match any | outpuv.
vaives either single or push-pull Class “ A'" ** ABl1’

" AB2'° or “ B'’ to any low impedance speech coil or
combination thereof. Primary Inductance 50 henries
15 watts audio 100 mA. Price 45/-.

LOUDSPEAKERS
ELAC—3i}in. dia., Moving Coil, 15 ohm lmp.....

ELAC—S8in. dia. Moving Coll 3 ohms imp.......
PLESSEY—S8in. dia.,, Malns Energlsed. 3 ohms

imp. (600 ohms fleld) with Pentode Tranaformer 22/6
PLESSEY—S8in. dia.,, Mains Energised, 3 ohms

imp. (600 ohms fleld)...................... 19/8
PLESSEY-——10in. dia. Moving Coil, 3 ohma imp.. .
GOODMANS—12in. dia., Moving Coil, 15 ohms.

Plus 5/- packing and carriage .......... £8/12/8
VITAVOX—K12/20 12in. dia., Moving Coil

16 ohms. imp.  ....eeeiiiiiiiiiiiaaa.. £11/11:-

Plus 5/~ packing and carriage.

CRYSTAL MICROPHONE INSERTS

Ideal for tape recording and amplifiers. No Matching
transformer required, 8/6 post free.

g
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PREMIER MAINS TRANSFORMERS

All primaries are tapped for 200-230-250 v. mains 40-100
cycles. All primaries are screened.

SP176B 175-0-175, 50 mA., 4 v. @ 1 &, 4 V. @

................................... 15/-
SP350A $50-0-350, 100 mA., 5 v. @ 2-3 »., 6.3 ¥.
@ 2B Bueerrnirieanenainss . 21/~
SP351A, 350 0-350, 150 mA 4V @
3-68,4v. @12a., 30/~
5P352, 350 Q- 350 150 m.A
P2 -3 &, 0 2-3 &) 30/~
SP425A, 425 - 4235, 2
@38a.5v. @25 a. 52/8
250-0-250, 80 mA., 6.3 v. @ 44,5 19/8
350-0-350, 80 mA., 6.3v. @ 48,5 19/8
200-230-250 output 3 v.-30 v., @ 2 Buusninanannn 178
E.H.T, primary 230 v., secondary 1.7 Kv.,
2x4 v. tapped 2 v . 376
E.H.T. TRANSFORMER, primary 210 v., 230 v.,
250 v., secondary 4 Kv.and 2¥............. £3/7/6
E.H.T. TRANSFORMER, primary 210 v., 230 v.
250 v., secondary BKv.and2v............. £3/12/6

Build these NEW PREMIER DESIGNS

3-BAND SUPERHET
RECEIVER

ALL-DRY
BATTERY

PORTABLE RADIO
RECEIVER

MAY BE
BUILT FOR

Plus 2/68 Pkg
and Carr

£7.8.0

4 miniature Valves in a Superhet Circuit
covering medium and long waves.
Rexine covered Cabinets §13in. x 10in. x
53in. in two contrasting colours. Wine
with Grey Panel, or Blue with Grey
Panel, please state choice when ordering.
THE SET MAY BE USED EVERY-
WHERE—home, office, car or holidays.
INSTRUCTION BOOK, /6 (Post
Free) which includes Assembly and
wiring diagrams, also a detailed
Stock List of priced components.

ACCUMULATORS
3 volt 10 amp. (by famous maker)
2 volt 168 amp............. oo do

MOVING COIL METER

A super quality Moving Coil Meter basic movement 9 mA.
and 4 mA, B8cale dimensions 2}in. Overall dimensions
2}in. dia. 1}in. deep. Bakelite Case projecting type. At
present scaled 1 amp. R.F. By removing thermocouple,
reversing scale and recalibrating the meter, a high grade
test Instrument with any range above the basic F.8.D.
may be built up. Price 2 mA., 5/9, 4 mA., 4/9.

MICROPHONES
LUSTRAPEONE Moving Coll; High Impedance, Stand
£5/15/6—Haod Mike £6/6/-.
RONETTE—Cryml Mike Incorp. the Filter Cell Insert;
High Impd. Ball £2/10/-.
CRYSTAL MICROPHONE —Rothermel 2AD36.
ally recommended. £2/15/~

above 10/6 and 17/6.

ACQ)SS/. High { Crystal Ml h type 85-1,
Acgg 'éﬂgh Impedance Crystal Mlcrophone, type 33-1,
ACOS. ™ MIC30 ** impedance Crystal Microphone £2/10/-

(This Mlcrophone can be used as elther Hand or Desk
type.}

Especl-
Table stands for all the

CRYSTAL MICROPHONE
An entirely insulated crystal microphone which can be
safely used on A.C./D.C. amplifiers. High impedanoce.
No background noise, really natural tone. The ideal
Mike for tape, wire and sound pmjecwrs, price 19:/6

MAINS NOISE ELIMINATOR KIT
Two specially designed chokes with three smoothing
condensers with eircuit diagrams. Cuts out all mains
noise. Can be assembled inside exlsting receiver, 4/11.
plus 6d. pkg. and carr.

Germanium Crystal Diodes.

G.E.C. wire ended, 2/6
24/-doz. i 2

“
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1155 RECEIVER UNIT

- NEW CONDITION

In origina! cast
complete with 10
valves. Frequency
range 18.5 Mojs.~
76 Kofa. in 5 wave-
bands, £11/19/8.
Plus 30/6 packing
and carriage.

Hire Purchase Terms: £2{19{11 deposit and 10 monbhly
payments of £1.

POWER SUPPLY UNIT
WITH OUTPUT STAGE
FOR ABOVE

Jones plugs for connecting the Power Pack to the
Recetver are included. The 8V6 output stage complete
with Qutput Transformer and 6in, speaker is bullt into
the unit. Price £5/5/~ plus 6/- packing and carriage.
The two above Units together on Hire Purchase Terms
£4/8/2 deposit and 12 monthly payments of £1/3/11
Plus 15/6 pkg. and carriage.

PUSH-PULL OUTPUT TRANSFORMERS. 2x68V6 into

243 ohms, 5/8, post free.
T.1154. BRAND NEW COMPLETE WITH VALVES,
£2/19/6, post and carrlage 7/6.

METER RECTIFIERS. Miniature type with leads 1-5 mA.

8/9 post paid.

SLIDER RESISTANCE. Geared adjustments, 7.5 ohms,

4 a., 12/6, postage and carriage 1/6.

HEAVY DUTY L.T. TRANSFORMER. Primary tapped

180-230 volta, 50 cycles. Becondaries 4.2 v. 10 a. 4.2 v,

10 a., 25/-, postage and carriage 2/6.

ROTARY RESISTANCE, Wire wound heavy duty
4 k. ohms, 7/8, postage and carriage 1/-.

LATEST TYPE RUBBER ESCUTCHEON

Buitable for 17in. rectangular tubes, offered at the very
special price of 10/-, plus pkg. and carr. 1/6.

WIRELESS WORLD

LIMITED QUANTITY
RADIOGRAM CHASSIS
PUSH-PULL OUTPUT

| price £11-19-6

Plus packing and carriage 10/-.

I A 6-valve 3-waveband superhet receiver
covering short 16-50 metres, medium 187-
550 metres, and long 900-2,000 metres.

PREMIER RADIO COMPANY

Negative feed-back over the entire audio |

stages.

2X6BW6, and 5V4. For operation on A.C.

mains, 100-110 volts, and 200-250 volts.

Dial aperture 84X 44in. Available on H.P.
{ Terms. Deposit £2/19/11 and 10 monthly
| payments of £1.

SELECTION OF H.P. ITEMS
GRUNDIG TE.819. Cash price £99/15/= _Deposit
2&;34/4/-, 12 monthly payments £7. Postage and packing

Deposit £17/1/-,
Pusa(\!po:n pazku/x

GRUNDIG TK9. Cash price £68/5/-.
ig/ monthly payments £4/15/-.

LEAE TL10 AMPLIFIER AND PREAMPLIFIER.
Cash price £28/7/= Deposit £7/2/-, 12 monthly pay-
ments £1/19/8. Post and packing 7/6.

LEAK DYNAMIC PICKUP WITH DIAMOND STYLI
(A) Cash price £11/9/6. Depmit £2l1716. 9 mon'vbly
payments £1/1f4 (B) with Cash price
£19/5/3 Depostt £4/16/9.12 mnnthly plvmen“ £1/6/4
Mu' Metal Transformer £1/15/~ Post and packing 8/*.
TRUVOX TYPE C AMPLIFIER, Cash price £16/16/=
Deposit £4/2/-, 12 monthly payments £1/3/6. Post and

Valve line-up: 6BE6, 6BA6, 6ATS, |

|

RADIOGRAM CHASSIS

5 Valve 3-wave-
band Superhet
Receiver cover-
ing short, medium and long waves. Using thc latest
miniature all glass valves, overall chassis sizc 13}in. X
7in. high X 6ip. deep, dial aperture 10in. x 4}in.
BRAND NEW, READY FOR USE AND

GUARANTEED.

Packing and postage 10/-.

Or on Hire Purchase Terms, deposit £2/11/3 and
8 monthly payments of £1/1/9.

CABINET available for above Chassts in figured walnut
lined with white sycamore, size 3{t. wide, 2{t. 8in. high,
1(t. 5in. deep, £15/15/-.
Or on Hire Purchase Terms. deporit £3/18/9 and
12 monthly payments of £1/1/11.

Packing and Carriage extra.

PORTABLE TAPE RECORDER CABINETS

All Rexine covered

packing 76, | TAPE DECK AMPLIFIER TYPE PRICE

Lane Mk. VI Premier Mk. VI £4119/6
TRUVOX MK. Il DECK. Cash price £23/@/-. Deposit [ <t/C W50 "t E.A.P, T.D.1 £4/
sglk]i.zl-"llﬁu monthly payments £1/12/-. Post and | 1o ooyl gy Premier T.D.2 £4/4/'
P g 7/6. Truvox Mk. III Truvex ¢ T.D.3 £4/4/-

ELPICO TUNER UNIT MODEL RF(720. Cash price
£15/15/-. Deposit £3/18/9,

| £1/1/11. Post and packing 5/-.

GARRARD CHANGER TYPE R(S80.
turnover head. Cash Price £22/6/5. Deposit m/l‘l/&
12 monthiy payments of £1/16/-, plus pkg. and carr. 7/6.

12 monthly payments |

AC./D.Q., with |

Plus Postage and Paceking 5{-.

We carry a comprehensive stock of com-
ponents by all leading Manufacturers.

Great Britain’s Valve Mail-Order House

‘ ear’s Guaranteej DEMOBBED
One ¥ VALVES ,
IR5 /5 | Eccio 22/ MANUAL
184 4f ECC81 29/ Giving equivalents of British and
185 il EcCs2 22/ American Service and Cross Refer- 1in SALE f
BOHR B  e s cmm fn t ' °
I ppendix of B.V.A, Equivalents an
i 1 | B8 |Smnat b T rton rrans| iled
El some Valves left at very o
ICSGT 14/ ECH42 20/2 | Budget Rates (33{%) which are ::n:;c;liz!loml > 283 op =S50Ille
{ggg% ;g Eggssg 20’ M:.Aunlly s0ld at the old price. (1951 offer a lin. precmon
: rate). thy
sas Isi | ZRe | 196 ey il g8 f HEE Miptorometer METER S
svsaT 13/3 (Ers0 165 [P VFC O <§l‘1§> 1 a1 cesentiy] Dot of are found the | AVO misor Universal 27
gA‘ ’ ggﬁg %%5 All-tn-one Radio- @G’@ need for one on many occasions in fFerranti Universal
6AQ5 ! EF42  29) meter A.C./D.C. | the past for measuring wire gauge,§B.P.L. Universal
6AT6 15/1 | EF50 29/ ;reamnrygng S8 Price 1 0/- post free 'gaylor 70A
n 0. - A0 Undveraal L. ...
nos L e [ o = i
6BE6 20/2 | EF93 16/5 ]vrods. 5/- US.A. MICROPHONE U.8.A. 5/~ |y 5 & Triplet
J6 1/6 | EE32 29/ 29/6 This U.8'A. Throat Mike made by o r L0
G8ATGT 20/ EK90 20/ Universal Microphone Company, AVO 40
63K7GT 16/5 | EL3N 20/ Post 1/6 in California, is bighly sensitive.JAVO 40 ...... e
63Q76T 15/1 | EL33 16/5 i C with neck piece clip and A rare opportunity.
8V6GT 16/5 | BL37 22/1 == fllustrated 4-page specification and in
6x4 13/3 | EL38 25/2 T Chassls Gutters Joriginal carton. Bargain Price. Only
toarr 333 (BLa lalp | with Keys  [trction of otgn o o Bletrio| CLEVELAND CAR BATTERY
quantity. Pos eal for
13AU7 29/ ELS4 i/ The easiest and]QGuitars, eto.). Gcl?eefffng
gsf‘fG’lgm giﬂﬂ ’ quloke;tl w‘;y.ho: charge — uses
cuttin oles ecf
20/2 | EM4 / s "The eutter] B-T.H. GERMANIUM Bﬁnv_s'ml. everlasting
123K76T | EM34 18/ consists of three parte;] DIODE. Complste with Bine- 9 [ eta Bt oo
16/5 | E¥Ysl 25/ A die, a punch and an | PTi0banc ope 8 Tonblel wound
32 f- | ARPI2  3/- [128Q7GT EZ35  13(3 | sjien scraw. The operation is quite malns  trans-
ig ;- ovV1I2d 5/ {1 | EZ40 simple. Prices incl. key §in., 12/4;] ROD ANTENNAS. 1ft. sections o er in
- | vmis 5- {2916CT 168/5 | EZ4l /3 |iin., 12/4; §in., 13/4; 1in., 1}in. and | interlocking and _extending, copper i
50Y6 8/- 35Z5GT 13/3 | EZ80 /3 l1tip., 16/- each; 1fin. and 1in. [plated steel. BARGAIN. 2/6 ing case with leads and croc. clips.
1a 2; d ;’;‘“ 2l S0LOGT 1678 oo 153,|181 e mmn 19/9; 2in., g}lro. Dozen 6 and 12 volts 39/6. post 2/6.
st 9d. 24ln., 36/9; Lin. square.
Ah 1R |eis. Tos [Eoic 7/6 EDeE 76
AZ50 PL83 29/ / FROM 21/- / ElectricPAINTSTRIPPER
STOP PRESS CBL1 [ gggg ;u UNIQE SERVICE Pre-heated Electric Boldering Irons.
CL4 0" 24 v. 38 Watts. Press button switch Outdates blow-
/10 | 14B8 .
gﬁ; 1%0]/% 10 or1 Y %‘:}242 / fitted. Corrosion-{ree Bit. Specially lamp. It's a
ex4 10/~ [ 1918 A o s | Uncat / deslgned for fine work. Limited i (el
jer g [ 10-lmapa17is | UBLIL 300 quautity. Kasler and Faster.
vr 10,_ 46 10/@¢ | EBC90 15/ Clean and safe.
1001 5/ | g5 N b M i e EX-GOVT. LIGHTWEIGHT| Tax Free B nelnty sces
11D5 1117 BC3s 15/ UF42 l e HEADPHONES 37 /6 }d. per hour
12807 mg® | 346%4  9/8igpca 151 | UL 16/ SERVICE SHEETS Flks e 4 8 Y T oo
14A7/ 5/ | 1904 10/- | EBF80 /11 | UL44 25/2 | The onec you require enclosed 1{f Brand new,inoriginal boxes. 7/_ Doaall plete.  iamasas
EBL1 22( Uyv4l 13/ available in a dozen assorted of our] Complete, a pair ¥ teed one year
Post 8d. EBL21 20/ Post 84, I best choice, 10/6. Als0 4,000 16/9. Post 1/- | 39/8
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THE REGENT HE100

Here is a brilliant new high-fidelity single record player which
brings top quality reproduction within the reach of all record lovers.

The Regent HF.100 is built to the same high standard as the
Monarch Autochanger. 1t plays all records, all speeds, all sizes.
Its many features include: a new lightweight pickup incorporating
a high-fidelity turnover crystal cartridge with dual sapphire styli;
a concealed automatic stop which operates on all records, irrespec-
tive of run-off groove diameter; powerful constant-speed 4-pole
motor ensuring smooth power and the wegll-known ‘¢ Rotocam *
speed change.

We shall be pleased 1o send you literature on request.

BIRMINGHAM SOUND REPRODUCERS LTD., OLD HILL, STAFFS
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30. GERMANIUM DIODES FOR TELEVISION RECEIVERS

Advantages and Disadvantages

The point-contact germanium diode can often be used
with advantage in place of its thermionic counterpart. Its
compactness and long life make it suitable for inclusion in
a coil unit. It is robust and non-microphonic. The inter-
electrode capacitance is low. There is no heater, therefore
supplies are simplified and a possible source of hum is
eliminated. And the forward resistance is low, giving
improved detection efficiency.

The main limitations of the germanium diode, namely its
reverse current at negative voltages and its relatively large
temperature dependence, can be easily allowed for in
circuit design and chassis layout. Earlier diode troubles,
such as sensitivity to atmospheric moisture, have been
eliminated by present-day manufacturing techniques.
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The Diode Characteristic

The general form of the germanium diode current/voltage
characteristic is shown in Fig. 1. There are certain signifi-
cant differences from the charagteristic of a thermionic
diode. The comparatively steep rise of the positive portion
obeys an exponential rather than a three-halves power law,
with forward currents which are normally of the order of
Sor 10mA at 1 or 2V, At high positive voltages, beyond the
normal working range, the characteristic becomes nearly
linear (that is resistive), without the saturation effect which
is seen in a thermionic diode.

The negative characteristic shows not only a negative
current for negative voltages, but also a rapid growth of
this current if the voltage is made sufficiently great. In
this region (which is well beyond the working range)
turnover takes place, and the characteristic reverses. This
condition produces overheating and a destructive runaway.
The normal reverse currents are quite small (a few micro-
amps) and, if the published temperature and peak reverse

voltage ratings are observed, reverse currents have no:

The characteristic, as it changes from the positive to
the negative region, passes through the origin, therefore at
zero voltage there is no current flow. In the immediate
vicinity of this point (say within - 10mV) the ratio of
forward to reverse resistance becomes small, and detection
efficiency is much reduced.

High and Low Current Types

The steeply rising forward characteristic of a high-
current type of germanium diode implies a comparatively
large reverse current and a comparatively low turnover
voltage. Conversely, the less steep forward characteristic of
alow-current type gives an extended reverse characteristic.
These contrasted pairs of features are the basis of the
possible range of diode types. They are the key to the
choice of type for a particular application, and they are
important influences on circuit design.

Temperature Effects

Germanium diodes are affected by temperature, and all
ratings apply at specified temperatures. It is necessary for
the circuit designer to take into account not only the air
temperature which is likely to occur in the receiver but also
any heat which may be transmitted through the chassis.
The appropriate forward current and reverse voltage
ratings must be observed if the diode itself is not to gener-
ate destructive heat. It is not to be assumed, however,
that a germanium diode is excessively sensitive in this
respect. The dangers have been mentioned only in order
to draw attention to the temperature rating—a rating
which is not normally of much consequence where thermi-
onic valves are used.

[
whiskef
crystad

k

F16. 2
Fig. 2 shows the standard symbol for a germanium diode
in parallel with the familiar diode valve symbol. The figure
is intended to assist in the reading of circuit diagrams. The
differences between the two kinds of diodes should, of
course, be borne in mind.

Further advertisements in this seriés will discuss the
employment of the diode characteristic in a number of
typical applications in television and f.m, receivers.

Reprints of this advertisement, supplemented by data for

harmful effect. Mullard diode types, are available without charge.
| —
N Mullard Ltd., Technical Service Department, Century MHouse, Shaftesbury Avenue, London, W.C.2

MVM 322
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Another first from BRIMAR—still another natural choice for
the manufacturer who is looking for the finest. Here’s a tube
designed to be the finest. Here’s a tube tested (and re-tested)
at every stage of manufacture to meet the exacting demands
of equipment manufacturers.

These are the features that have contributed to the Brimar success.

@ Rectangular shape with maximum viewing area.

@ Flat-faced to give wide-angle viewing.

@ Double-aluminised screem for extra bright pictures.
@ Highly efficient ion trap to minimise burns.

@ External conductive coating.

Brimar by constant research and the use of modern manufacturing tech-
niques will continue to meet the ever changing demands of electronic
and radio engineers, by producing the efficient cathode-ray tube that the
public demands.

: —the people who know—for
{ your future equipment
requirements.

Srandord Telephores and Cables Limired

FOOTSCRAY : SIDCUP : KENT. Telephone: FOOtscray 3333
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All these -SG5+ CRYSTAL PRODUCTS

—and more foo — go to show that
B FAITHFUL REPRODUCTION NEED NOT BE EXPENSIVE

MIC 332

O0000OO0000O0

HGP 55

‘ GP 20 Hi-g

HGP 37 Collaro

00000000000

HGP 37-1
Turnover
Cartridge

HGP 37
..... Garrard

OO0OO0OO0OO0O0O0OO0O0

ACOS devices are pro-
tected by patents, parent
applications and  regi-
stered designs in Great
Britain and abroad.

©O0OO0O0

COSMOCORD LIMITED ENFIELD MIDDX. Tel.: ENFIELD 4022
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“BELLING-LEE”
NOTES

Thenk you for your report g,

B o BELLING ¢ LEE LTD

There may be many readers who do
not know the “Q Code.” Q.S.L.?
means ‘‘can you give me acknowledg-
ment of reception,” whilst Q.S.L. means
“1 am receiving you.” It is customary
amongst amateur transmitters and
operators generally to acknowledge the

- reception of a signal by sending a
“Q.8.L.” card. We are following the
practice, and are sending a card, repro-
duced above, as acknowledgment of
every report of reception of G9 A.E.D.,
i.e,, the “Belling Lee” experimental
band III T.V. transmitter on the I.T A.

- site at Beulah Hill, Croydon.

We would like the report to give the
following information, name and address,
type of aerial, nearest higher ground,
beight of aerial, type of receiver,

interference (a) ghost (b) ignition.

Sensitivity setting, picture quality,

better/equal/worse combined with band
Date and time of observation.

The hundreds of reports already
show a very healthy pattern over the
whole of the service area shown by the
I.T.A. map. When the I.T.A. go on
the air with 60 Kw. against the * Belling
Lee” 1 Kw., it will mean that every-
body who received our transmitters will

| receive a picture about 10 times better.
This will be due to the increased power
and increased mast height. * Wireless
World ” readers will not need to be
reminded that this does not mean
reception at ten times the distance.

The report received at the date of
going to press indicates that our
suspicions and fears regarding ghosts
havé been justified, but the cure is
easier than we thought possible, even if
in our favour. Tests have been made
with a band III dipole as a reference,
and ghosts are received from church
{towers, lightning arrests, electrical
pylons and countless new objects, but in
most cases they can be “laid ”” by the
use. of a multi-element array.

: Generalising, the coverage from
G9 A.E.D. is more satisfactory than we
expected, but as we are still uncertain
as t6 the effect that roofing materials
will have on higher frequencies, we are
uncertain as to the ranges that are
possible with indoor and loft mounting
aerials. We have a reported case of
reception on a * doorod ” at twelve
miles; but we do not attach a lot of
‘impoftance to it. We believe it to be
Jfreak teception.
; Advertisement of

¥ BELLING & LEE LTD.

‘Gr. Cambridge Rd., Enfield, Middx.
fut,  Written 18th April, 1955

WIRELESS WORLD

OR AT SEA LEVEL, \§§

==

===
L.576 HERMETICALLY
SEALED TERMINALS

750V. d.c. Working at 40,000 feet
1,500V. d.c. Working at sea level

These terminals, employing glass-to-metal seals, are made
for bringing connections out of sealed transformers or other
sealed components. Very useful as insulated pillars where
high insulation is required. When mounted, they withstand
instantaneous and repeated thermal shocks of at least 250°C,,
and will support at least 40 lbs. per sq. in. air pressure
without leakage. They are self-capacitant
1.45 mfds. Supplied tin-plated to permit
soldering with modern resin cored solders,
solder pastes, or solder rings.

BELLING & LEE LTD

GREAT CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND
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E °M’H MEASURING OSCILLOSCOPE

DISPLAY

T.0R. ¥

Special Features of Type W.M.§

NUMBER 1—TIME AND VOLTS MEASURING SYSTEM

The unique E.M.I. visual null bridge measuring system with meter presentation of time and
voltage, gives rapid and precise measurements which are independent of variations in amplifier
or CRT linearity sensitivity or supplies

The {llustrations show how easily various voltage or time-of-rise measurements can be
made.

PROCEDURE :—

1. Measure Waveform volts peak to peak (using metered Y shift volts control).
2. Allgn 10% point with cursor line junction (using metered X and Y shift controls).
3. Align 90% point with cursor line junction (using metered X and Y shift controls).
4. Read indicated time-of-rise from time meter.

Time Measurements: 100 ms—10 mus (11 ranges) accuracy +2i% FSD.
Voltage Measurements: 100 mV—500V AC/DC (7 ranges) accuracy +24%

BRIEF SPECIFICATION : FSD.

Y Amplifier: DC—25 Mc/s Bandwidth. Diflerential dual input.
X Amplifier: DC—8 Mc/s Bandwidth. Diflerential dual input
Y Sensitivity. 20 mm/V (Can be extended to 400 mm/V).
Y Input: up to 500 V peak DC/AC.
Sweep; repetitive trizgered or delayed® speed
150 cmus—33 cm/s.
* Anadditional linear sweep of controlled duration may be
used todisplay signals which occur during the delay period.
CRT EHT continuously variable 1-10 KV
Photography: special facilitles for transient
recording..

E.M.I. ELEGTRONIGS LTD.

HAYES, MIDDLESEX

Telephone: SOUTHALL 2468
Extensions 857. 858 ar.2 455

EL4
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MARGONI GRYSTALS for Stability and Precision

The experience gained in manufacturing quartz crystals to the stringent
requirements of our own apparatus and those of the Services, enables us to offer
a comprehensive range of crystals covering the frequency band 1.6 Kc/s to 55 mc/s.

Years of intensive research and development work in this field guarantee
the reliability and quality of this Marconi Product.

Planetary Lapping Finishing to Frequency Testing—Grid Current Recording

Lifeline of communication

Partners in progress with the ‘ENGLISH ELECTRIC’ Company Limited

MARCONI'S WIRELESS TELEGRAPH CO, LTD., CHELMSFORD, ESSEX
CR1
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155 Charing Cross Road, London, W.C.2 and Branches.
Radio Components Sales Office: 21 Bruton Street, London, W.1.

CR)

WIRELESS WORLD

Why Ediswan Clix P.T.F.E.
Valveholders are widely used
in B.B.C. Television equipment

Large quantities of Ediswan Clix P.T.F.E. Valve-
holders are used in B.B.C. Television equipment.
Only the combination of the finest insulation—
P.T.F.E., the most efficient contact material —
Berylium copper — and Ediswan Clix design and
manufacture can match the requirements of
efficiency and reliability in this and all other

stringent vaiveholder applications.

Ediswan Clix P.T.F.E. Valveholders are fully
type approved for Services Grade 1, Class 1 con-
ditions. Full details of these valveho]ders and
other components in the Ediswan range are given
in catalogue CR. 1681. Manufacturers and
Development Groups may have a copy on request.

EDISWAN

X

RADIO, TELEVISION & ELECTRONIC COMPONENTS
THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.I. Group of Comparnies

Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London

Telephone: Mayfair 5543

JUNE, 1955
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EXPERIMENTAL KITS
in Radio, T.V. etec.

LEARN THE

PRACTICAL

WAY

Specially prepared sets of radio parts with
which we teach you, in your own home,
the working of fundamental electronic
circuits and bring you easily to the point
when you can construct and service radio
sets. Whether you are a student for an
examination; starting a new hobby; intent
upon a career in industry; or running your
own business—these Practical Courses are
intended for YOU—and may be yours at
very moderate cost.

EASY TERMS FROM 15/- A MONTH
With these outfits, which you receive upon BEGINNER’S RADIO

enrolment, you are instructed how to build OUTFITS —ror carrying out
basic Electronic Circuits (Amplifiers, basic practical work in Radio and ALL EQUIPMENT SUPPLIED
Oscillators, Power Units, etc.) leading to  Electronics, from first principles and

complete Radio and Television Receiver leading to the design and building of RIBEEITEL ghD REMAINS
Testing and Servicing. simple Receivers. YOUR PROPERTY

ADVANCED RADIO OUTFITS

— With this equipment, you are instructed in the
design, construction, testing and servicing: of
complete modern TRS. Superhet Radio Receivers.

TELEVISION outfit No. 3 —

With this equipment you are instructed
in the design, construction, servicing and
testing of a modern high-quality 157
Television Receiver.

/p
POST THIS COUPON TODAY {§

Please send me your FREE book on Practical /

OTHER COURSES WITH EQUIPMENT INCLUDE:

MEGHANIGS - ELECTRIGITY
GHEMISTRY - PHOTOGRAPHY

Courses.

Subjects of interest......o e

To: E.M.. INSTITUTES, Dept. 27x. Grove Park Road,

I
J
|
I
I
London, W.4. l
l
[
I
|
|

CARPENTRY .
ALSO DRAUGHTSMANSHIP - COMMERCIAL ART ADDRESS
AMATEUR S.W. RADIO - LANGUAGES - ETC. ) - PR
E . M . I . I N ST I T U T ES The only Postal College which is part of a world-wide Industrial Organisation
1C57

97
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Marconi Surveyin

LEFT. Balloon operations
on the Ipoh- Telok Anson
route in Malaya.

RIGHT. The mast is up
and the motor generator
1s yunning during the survey
of the Nigerian multi-
channel system.
BELOW. The V.H.F.
mobile survey team erect their
mast,

Before planning any communication system, and
particularly a microwave or V.H.F. multichannel
system, a survey of the propagation conditions
over the proposed path or area is essential.
Similar, but less exhaustive surveys, are also
necessary before planning V.H.F. mobile systems.
Such surveys are undertaken by Marconi’s, " ¥ s RN
one of the very few radio manufacturers who ' :
do so. The teams engaged in the work may be
called upon to operate in desert, swamp and
jungle, over which line and cable routes

would be impractical, on windswept moorlands

or in densely populated city and suburban areas.
Surveys are being, or have already been carried
out all over the world, including : Uganda, Kenya,
Tanganyika, Nigeria, Gold Coast, Tangier, Azores
Norway, Turkey, Greece, Malaya, Ceylon,

West Indies, Sweden, and also, of course, in Britain.

Over 80 countries now have Marconi-equipped telegraph and
communications services. Many of these are still giving trouble-free
Service after more than twenty years in operation.

— Lifeline of communication

# MARCONI

COMPLETE COMMUNICATION SYSTEMS

Surveyed, planned, instalied, maintained

MARCONVI’'S WIRELESS TELEGRAPH CO., LTD., CHELMSFORD, ESSEX “Lcio
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% The total hum and noise at 7} inches per
second 50-12,000 c.p.s. unweighted is better
than 50 dbs.

% The meter fitted for reading signal level
will also read bias voltage to enable a level
response to be obtained under all circum-
stances. A control is provided for bias adjust-
ment to compensate low mains or ageing
valves.

¥ A lower bias lifts the treble response and
increases distortion. A high bias attenuates
the treble and reduces distortion. The

normal setting is inscribed for each in-
strument.

% The distortion of the recording amplifier
under recording conditions is too low to be
accurately measured and is negligible.

% A heavy mu-metal shielded microphone
transformer is built in for (5-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load. This is equivalent to 20ft. from a
ribbon microphone and the cable may be
extended 440 yds. without appreciable loss.
% The .5 megohm input is fully loaded by
18 millivolts and is suitable for crystal
P.U.’s, microphone or radio inputs.

The amplifier, speaker and case, with detachable lid, % A power plug is provided for a radio feeder unit, etc.

measures 8%in. x 224in. x 153in. and weighs 30 Ib. Variable bass and treble controls are fitted for control of
* 3 the play back signal.

PRICE, complete with WEARITE TAPE % The power output is 3.5 watts heavily damped by negative

DIE G KPS, . .. . . e e £84 0 0 feedback and an oval internal speaker is built in for monitor-

ing purposes.
% The play back amplifier may be used as a microphone or gramophone amplifier separately'or whilst recording is being made.
Y% The unit may be left running on record or play back, even with 1,750ft. reels, with the lid closed.

POWER SUPPLY UNIT to work from 12 volt Battery with an output of 230 v., 120 watts,

50 cycles within 19. Suppressed for use with Tape Recorder. PRICE £18 0 0.

TYPE CP20A AMPLIFIER

For A.C. Mains and 12 volt working giving IS watts
output, has switch change-over from A.C. to D.C. and
* Stand-by "’ positions. Consumes only 5% amperes
from 12 volt battery. Fitted with mu-metal shielded
microphone transformer for 15 ohm microphone,
provision for crystal or moving iron pick-up with tone
control for bass and top. Outputs for 7.5 and |5 ohms.
Complete in steel case with valves. PRICE £30 16 0.

Manufactured by

VORTEXION LIMITED, 257-263, The Broudway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion. Wimble, London”
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SOUND SALES
PHASE INVERTER SPEAKER

For its size, this is one of the most attractive loudspeaker combinations
I have yet come across... * the standard of reproduction obtain-
able must be heard to be believed.” That extra half octave above
about 12 k¢/s and the corresponding one below about 30 c/s
usually cost an awful lot of money. The range here is audible
from below 30 up to above 13,000 c/s!

100

TECHNICAL REPORT by P. WILSON, M.A.,
of “ THE GRAMOPHONE *

Price £14.10.0

complete with cabinet

OBTAINABLE FROM ALL LEADING STOCKISTS SOUND SALES LIMITED
WEST STREET, FARNHAM, SURREY Tel.: FARNHAM 6461/2/3 Manufacturers of Electronic Equipment Established since 1931
Extract from two of many letters recelved :—"SEVENOAKS— | am delighted with the performance of your new speaker un't, Have had one concert
which was very much enjoyed.” “BRIGHTON— |am certain that anyone who desires high fidelity at moderate cost will find the Phase Inverter

Speaker their complete answer.”’

POST THE COUPON TODAY FOR OUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 GAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME
Building Electronlcs Pollce Shorthand & Typing
Buslness Management Fashlan Drawing Production Engineering  Short Story
Carpentry Heating & Ventilating Eng.  Public Speaking Writing
Chemistry Industrial Administratlon  Radar Sound Recording
Clvil Serylce Journalism Radlo & Televlsion Structural Eng.
Accountancy Clvll Engineering Languaqes _ Servicing Telecommunlcatlons
Advertising Commerclal Subjects Marine Engineering Radlo Engineering Television
Aeranautical Commerclal Art & Mathematlcs Refrigeratlon Time & Motion Study
~ ) Englneering Drawlng M.C.A. Licences Retail Shop Management Tracing
o= —— Automoblle Customs & Exclse Officer Mechanical Engineering Salesmanship Welding
i N E W' LEARN THE 0 @ Engineerlng 2raunhtlsmansh|p ;ﬂ:lnr Enu;neerlnu Sanitatlon Works Management
PRACTICAL WAY anking conomics otography Secretaryship Workshop Practlce
i ° ! P
] Book-keeping Electrical Engineering P.M.6. Licences Sheet Metal Work and many others,
:‘ C_OURSES WITH EQUIPMENT 3 450 courses for University Degrees, General Gertlficate of Educatlon, B.Sc.Eng,, AM.J.Mech.E, LLOB, AC.L.A, ACLS,
i With many h:ourses we supply actual 1 A.M.Brit.l.R.E., A.M.L.LA,, Clty & Guilds Examinations, R.S.A. Certlficates, etc.
quip t thus combining theory and 2 e
l practice in the correct educational ! The A dvantages, Of E,'M'I', T"al’”ng % The tezching methods are
| seauence. This equipment, specially I planned to meet modern industrial requirements. % We offer training in ail subjects which
prepared and designed, remains your |  Provide lucrative jobs or interestinz hobbies. % A tutor is personally allotted by name to
I property.  Courses include: Radio, || €nsure private and individual tuition.
| Television, Mechanics, Electricity, ] * .Fr.ee a.dvu':e covering all aspects of POST THIS COUPON TODA
| Draughtsmanship, Carpentry, Photo- | "ad'n'"fg e glvenl to studen}:s before §
; and after enrolment wit . o .
L_Z:P:Y.-C:n:"-e':i.l-ft._e:_ \ Equipment supplie: uplon uesnrot : Elealale slendlvrl{nsh;t;t.rolll:li.gatison your FREE book.
=== ment and remains your property. | E. M. 1. ES (Dept. 127x)
COURSES FROM 15/- PER MONTH Grove Park Road, London, W.4
NAME
ADDRESS

EM,

INSTITOTES
W,

The only Postal College which is part

of a world-wide Industrial Organisation

SUBJECT(S) OF INTEREST.
JUNE 1038
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A HIGH Mu PENTODE

with low hum, noise and microphony

TYPICAL OPERATING CONDITIONS

Anode Voltage (Va) . 250 250 250 250
Screen Voltage (Vgg) ... ... 80 100 160 200
Grid Bias (Vg) 125 1.7 275 35
Anode Current (mA) ... ... 7.8 79 105 12.3
Screen Current (mA) ... 245 25 3.3 3.85
Mutual Conductance (mA/V) 7.0 7.0 745 1.6

Anode AC Resistance (ra)

(Megohms) 055 055 04 0.3

Input Capacity. (Hot) (uwuF)... 20 19.9 19.7 19.5
RATING

Heater Voltage ... ... ... .. .. .. Vh 4.0
Heater Current (Amps) ... ... ... .. Ih 1.0
Maximum Anode Voltage ... Va, 250
Maximum Screen Voltage ... .. Vga 250
Mutual Conductance (mA/V) ... ... .. €m 1.7

Taken at V,=250; Vg2=100; Vg =1.5

BASE

Pin No. 5 Heater

Pin No. | Metallising Pin. No. 6 Cathode

Pin No. 2 Anode Pin No. 7 Screen (g2)

Pin No. 3 Suppressor-Grid (g3) Top Cap Control Grid(g|)
Pin No. 4 Heater

British 7 pin

The AC/SP3 RH is available in two grades. The valves in
both grades are characteristically identical, the grading
‘A’ or ‘B’ relating only to relative levels of hum, noise
and microphony. B Grade valves are suitable for the
majority of applications, but for particular applications

THE EDISWAN MAZDA AC/SP3 RH

is an indirectly heated Pentode with a special
heater construction designed to reduce hum
due to A.C. fields within the valve.

Provided precautions are taken to minimise
hum due to external wiring, the AC/SP3 RH
may be used in the early stages of amplifiers
wheére the reduction of hum, noise and micro-

where the noise level is very important Grade A may be I phony is of primary importance.

preferred.

Under typical operating conditions with V5;=250v,
Ry =150 KQ, Rg=150 KQ, Rg2=500 KQ, R=1 KQ, with the
heater fed from a centre-tapped A.C. supply the equivalent
hum voltage at the grid of an average grade A valve is
approximately 5V, whilst the combined noise (excluding
hum generated by the valve and grid resistances, using a
high quality A.F. amplifier) is not greater than 8uV.

The following table compares the noise, hum and micro-
phony from the two grades of valve.

NOISE
‘A’ x 2 down on ‘B’

, HUM
‘A’ X 5.6 down on ‘B’
MICROPHONY
‘A’ x 8 down on ‘B’
sv3

Full technical information on request.

- EDISWAN

MAZDA
VALVES & CATHODE RAY TUBES

The Edison Swan Electric Co. Ltd.
155 Charing Cross Road, London, W.C.2
and Branches

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

Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London
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grows.

There's a wonderful future
for you in -

WIRELE9S WORLD JUNE, 1955

Every day the demand for the expert in electronics of a well-paid career in this quickly developing
Radio, television, radar and the whole profession. Here is your opportunity to acquire
field of industrial electronics are rapidly expanding, specialist knowledge. Write for our free brochure
and the trained specialist in these fields is assured giving details of the following courses:

3-year Course

in Telecommunication Engineering (including op- E.M.I. Laboratories.-and Workshops). Next course
portunity for nine months’ practical attachment in commences on 14th September, 1955.

4-year Course in Electronic Engineering

Intended for outstanding Science sixth-formers are B.Sc. and City and Guilds Full Technological
who are capable of training into future team Certificate ' in Telecommunication Engineering.
leaders in scientific applications. Final qualifications Next course commences on 4th October, 1955.

E.M.l. INSTITUTES

Dept. 127K, 10 Pembridge Square, London, W.2, Telephone : BAYswater 5131/2

The College associated with a world-wide electronics industry, including “His Master’s Yoice,”* Marconiphone, Columbia, etc.

TA3Z
High quality material and
dimensional precision are
attributes of Bullers die-
pressed products. Prompt
delivery at competitive
prices.
We specialise in the manufacture of
PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high temperature insulation for capacitors

BLIOE

‘BULLERS LIMITED

MILTON - STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 21381 (5 fines) * Telegrams & Cables: Bullers, Stoke-on-Trent
Ironworks : TIPTON, STAFFS  London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971

— e
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In the US.A.

and all

over the world
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This advertisement, prepared by our
American Agents, is appearing in
current U.S.A. technical publications
and is reproduced here for the in-
terest of our friends in this country.

Leonard Carduner (President, British L.C.: In demonstrating the ‘‘Point
Industries Corp., New York): Mr. Leak, One ” amplifier at Audio Fairs, the

please tell our readers what the ‘ Point most impressive thing we do is to
turn the amplifier on its side, show

One’” amplifier combination does in a ’ 5
people the terminal board “ custom

high fidelity music system.

H. J. Leak: As you know, Mr, Carduner,
the amplifier is actually the “ heart” of
the system. Your record player, radio
tuner, or tape recorder feeds electrical
impulses into the pre-amplifier and am-
plifier. These, in turn, strengthen the
signals and feed them into a speaker

It is difficult to strengthen a signal without
distortion. ‘‘ Point One ” means that the
Leak reproduces voice and instruments
with insignificant harmonic distortion o:
0.1% at 8 watts! This gives the illusion of
the actual *‘ presence” of the performer.

construction used in American scientific
instruments, almost never in radios.

H.J.L.: We had a practical reason for
this . . . because every terminal con-
nection is easily accessible. It keeps
servicing costs down .

L.C.: Yes, and many have praised the
control panel of the ““Point One”
pre-amplifier, because it offers every
sensible adjustment to match the
new hi-fi records . . . and full 25 db
bass and treble range.

H.J.L.: In fact, the ‘“Point One”
has more adjustments than the Leak
amplifiers supplied to the B.B.C., but
no superfluocus settings to add un-
necessary cost.

L.C.: Well, you have one very im-
portant exclusive feature. Plug-in
jacks on the Leak front panel make it
easy to give any tape recorder the full
benefit of the Leak circult, in recording
and playback. People with portable
tape recorders, who put them away
when not in use, can connect them
instantly. Practical features like this
make the ‘ Point One ” most enjoyable
to use.

TL/10 & POINT ONE 27 Gus. COMPLETE, in Great Britain.

AMPLIFIER PRE-AMPLIFIER A price made possible only by world-wide sales.

Write for illustrated literature W.

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3
*Phone: SHEpherds Bush 1173/4 Telegrams: Sinusoidal, Ealux, London Cables: Sinusoidal, London
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10.000 pluas.

CHASSIS ASSEMBLY
3-colour, 3 waveband scale covering
standard, Long, Medium, and SBhort wave-
bands, scale pan, chassis, punched for
standard 5-valve superhet, pulley driving
head, springs, etc., to sult. Bcale size
14jin. x 8}in. Chassis size 156in. x b5in,
% 2in. deep. Price 15/~ plus 1/6 post
Note.—This is the one that fits our 37/6
table cabinet.

DECCA CRYSTAL PICK-UP
A snlp for the connoisseur—turnover head
snitable ail records—limited quantity
29/6, pius 2{- post and packing.

G.E.C. METAL CONE SPEAKER
This fine speaker is coming to the front
rapidly — price £81154-. Octagonal
cabinet made maker’s specification.
£11/10/-, walnut or oak.

SOMWEAVE
This really lovely
loudapeaker
fabric we offer at
approximately a
third of to-day’s
cost, It is 42in.
and

vard, or p
12in. x12in., 1/9
each. This is also
very suitable for
covering plain
wooden cases, for
portable radio
amplifiers, ete.

RESISTORS

50 assorted 1 and § watt resistors. Rang-
ing between 10 ohm. and 10 megohm.
(Our selection) Price 5/- pkt. 50 at
1 watt, 7/6. .

EX-ROYAL NAVY SOUND
POWERED TELEPHONE
‘These require no batteries, and will go for
long periods without attention. Complete
with generator and sounder which gives
a high pitched note, easily heard above
any other nolse. Also fitted with an
indicator lamp which in quiet situations
can be used instead of the sounder, or
where several headphones are used

together will indicate which one is being
called. Bize 7}n. x 9in. x 7}in., wall
mounting, designed for ships’ use, but
equally suitable for home, office, ware-
house, factory, garage, etc. Price 57/6
each, plus 4/6 carriage.

NOW—
A.C./D.C.
MULTI-
METER KIT

The Multl-meter
illustrated meas-
ures A.C./D.C. volts
and D.C. mfamps
and ohms. It hasfa
sensitivity of 200 ohms
per volt and 18 equally suitable for the keen
experimenter, service englneer or student.
All the essential parts including 2in.
moving coll meter, selected resistors, wire
for shunts, 8-point range selector, cali-
brated scale, stick-on range indicator and
tull instructions for making are available
as a kit, price 19/8 plus 9d. post and
packing.

VALVE HOLDER PLUGS

m Each ls fitted

with a rubber
shroud. For B7G
button base and
type 2 for BYA.

—=BAND III=———mo

A SIGNAL AND BAR PATTERN GENERATOR COMPLETE
WITH CALIBRATION EQUIPMENT, 25/- POST FREE.

With the inception of Band 11I the home constructor is working on new
ground and accurate checking instruments are a MUST,
THE ‘“ ELPREQ” Band IiI SIGNAL GENERATOR is the very
efficient and inexpensive answer. Ttu— X

1. Will provide the signal for tuning to any Band III station.

2. Can ge used as a grid-dip meter for checking the frequency of

Band III T.V. aerials, Coils, etc, .

3. Can be made to give a pattern on T.V. Receiver screen.

4. Can be accurately calibrated with included equipment.
All the parts including valves, tuning condenser and metal chassis are
available as a Kit at 25/- post free. Constructional data free with Kit
or available separately price 2/6.

The "“CONVERTIBLE"

BATTERY PORTABLE
WHICH CONVERTS TO

% Sensitive 4-valve superhet

% Attractive 2-tone
and three-colour

case
scale

v 7 inch elliptical speaker

% Full AV.C. and fixed
tone correction

Y Space for Mains Unit

% Factory-built fook

The Elpreq ‘‘ Convertible ” is an all-dry battery operated superhet.
using frame aerial and 1.5 volt valves Type 1R5, 1T4, 185, and 384. Itis
particularly selective and gives powerful results on long and medium
waves, Battery consumption, however, is quite low. The cabinet is
ultra-modern and finished crocodile andfor lizard skin in two shades.
The control-board is similarly finished, and with the three-coloured
dial, gives the whole a factory-built aspect.

Full constructional details of this superhet and of the Picnic Player
unit which, by the undoing of four screws, slips into the cabinet in place
of the radio, will be found in our booklet <‘ The Convertible ” price
2/6 (returnable if parts purchased).

Cost of portable cabinet and all parts for Convertible, including valves,
speaker, but not batteries, is £7/7/6 (H.P. deposit 22/6) carriage 5/-.
Cabinet available separately, price 37/6, plus 3/6 postage.

It is a scientific
fact that aperture
size comtrols glare
and increases depth
of focus and our
newly patented
Novaspex adapts
this principle to
T.V., they defin-
itely :—

t light.

fragt

and deflniti s ineld
tncreasing  pioture

® Imp:

@ Sharpen focus,
lepth.

@ Banish eye-strain and headaches,

@ Permit comfortable viewing in total
Novaspex a rtabl 1 8 S pkness

re as comfo e as sun-glasses. 8end your order today and enjoy better
T.V. tomorrow. Price only 8/8, post free. Fuil money back guarantee.

. STOP PRESS! BAND III CONVERTER KIT
Suitable for any type of T.V. £3/10/- complete. Instructional data
available separately for 2/6 post free.

THE BATTERY-MINI
This effieient little receiver will add to the pleasure of
your picnics and evenings in the garden, etc., it Is an
entirely new deslgn based upom the latest ideas of
circultry which gives remarkable resuits on long and

medium waves, with only an internal aerial. Special
features are:—

® Ferrite Rod Aerial.

@ Very Low Consumption from Internal Batteries,

® Neat Bakelite Cabinet with Carrying Handle.
@ Uses three B7G Low Drain Valves.

The total buliding cost 1s only £4/18/8, plus 3/6 postage
which includes cabinet and everything except batteries.
Coinst;xcé.lona.l Data free with components, or separately
price 2/8.

HIRE PURCHASE TERMS.—Any goods costing £b o more may be

satisfied customers

BARGAINS TO CLEAR
2-VOLT ACCUMULATORS

Made for the Forces by one of

the most famous firms in the
world. 15 amp-hour, size |
approx. 8 x 1}in. square in |
ebonite case, pre-charged, only
need filling with acid, ZIQL

each, plus 9d. post and in-
surance.

PORTABLE CABINET

T—

This is
ultra-
modern,
two-tone,
Bakelite
with  in-
tegral
moulded
handle.
We can
supply,
where re-
quired,
the metal
chanrsis,
dial, and ail other parts necessary to
make a Mains or Battery portable.

Note: Al of these cabineta have slight
imperfections; these are hardly notice-
able however, and will not lmpair the
Price

performance or safety of the set.
716 each, post and insurance 3/8.

REMOTE CONTROL
8 G013

With only one ¥
pair of wires

and a simple §
push  button
you can select
any one of four
stations. This
ia just one of
the many ap-
plications of
our impulse re-
lay. There are
many other
purposes to which it can be put. Note
they are somewhat solled, due to storage
but mechanically O.K. Price 1/9, post 6d.

5-AMP. SURFACE SWITCHES—
HICRAFT

Oblong Brown 1-
way 1/- each. Ob-
iong White 1-way
1/- each. Oblong
Brown 2-way 1/3
each. Oblong White
2-way 1/3 each.
Round Brown 1-
way 10d. each.
Round White 1-way
10d. each. Round
Brown 2-way 1/~ each.
2-way 1/- each.

WAVE-CHANGE

Round Whit

SWITCHES

One dozen assorted
wave-change switches,
ideal for experimen-
ters. Note:theseareun-
used and not removed
from equipment. Our
assortment, Price 5/-,
post and packing 1/-.

110-VOLT 24-AMP. RECTIFIER
UNIT

This 1s an excelient unit sultable for
driving 110 v. D.C. equipment from
230 v. A.C. mains or for charging bat-
teries for stand-by lighting, etc. Made
for the Government—new and unused,
with switchgear, Price £17/10/- each.

NAIL INSULATORS

8uftable for electric fences,
indoor aerials, etc., 3= per
dozen, post and packing 1/-. 4
i
¥

WESTINGHOUSE RECTIFIER
Full wave—suitable for up to 80 volts
at 15 milllamps. Ideal for relays, meters,
ete. Price 2/8, post 6d.

SPADE TERMINALS
Price 2/- each, purchased by extended payments—deposit 15%, (or more)—balance Heavy duty type mad
diseounts for e 08 Phe :
quantities. o e spread over 12 months. €z0a :‘::h Mg/-s p:r"c:lozzgl
, .
== = ==
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for the best equipment of its kind |

GENUINE HALF-PRICE OFFER
BEETHOVEN CHASSIS
Extremely well bullt on chasals size approx. 94 x 7} x 8%, using
only first-class componenta, fully aligned and tested, 110-240-
volt A.C. mains operation. Three wave bands covering medium
and two shorts. Complete with five valves, frequency changer,

ANOTHER CLEVELAND CHAS88IS—“THE TREMENDO "

The first Cleveland chassls was good, but thls one ia really superb. It has a 7-valve
circuit with 8 watts output, fitted with independent bass and treble controls. It
is really an efficlent R.F. eircuit coupled to a high-fidelity amplifier. The chassia
size is the same as the Organtone, namely 12 X 7 x 7 with the 10} x 4} multi-
coloured scale, and it s built to the same i ion aa the O

Price £14/10/-, carriage and packing 7/6. H.P, terms i/ required.

double diode triode, pentode output and full wave tif
8pecial cash-with-order price this month, £5/19/6,
and insurance 7/6,

MADE-UP—READY TO WORK

The astonishing °° Occasiopal 55" —two
wave band T.R.F.—completely assembled
and ready to switch on—complete with all
valves and 5in, speaker-—Covers both
medtum and long wave bands and uses dust
cored col!s in a unique modern oircult which
glves almost superhet performance. Price
£8/5/-, plus 3/6 post—Bakelite or wooden
cablnet available price 18/8, post 2/6. o+ L . ;

BENDIX RA-IB COMMUNICATIONS RECEIVER

Originally intended for the American Forces this fine recelver. (A small quantity of
which has been released by the Minlstry of Supply)is avallable to you if you act promptly
Designed to receive C.W. or R.T. it uses probably the fineat Vernier tuning and band
ible, it covers the following bands:—

carriage

P ng ar
Bandl .15 to .315 mc.

Band2 315 to 4680 mc.

Band 3 - 680 to 1.5 mec. Le. 20 to 200
Band4 .18 to 3.7 me. metres.

Band 5 3.7 to 75 me.

Band 8 7.5 to 15.0 mec.

The sensitivity is 4 micro volts for full output. It nass

8 valves and operates from batteries (12 or 24 volt)
or from the maine through a power pack. It has
bullt-in outputstage with a jack socket for phones.
Controls. all of which are brought to the front panel,
include: aerial switch, aerial compensating eondenser,
main tuning condenser, band selector, C.W. switch,
power onfoff switch, and volume control.

Very compactly bullt In crackle finished case, these sets are

brand new having never been used and in, perfect working order—special price this
month 18 £14/10/- each or 45/- deposit, balance over 12 months—carrlage and in-
surance 10/-. Order now to avoid disappointment. OCircuit di and

data given free with seta. or available separately price 2/8, post free.

Mains Power Pack for Bendix RA-1B, £3/10/-.

THE “WINDSOR 5*

This 15 a 5-valve A.C. superhet covering
the usual long, medium and short wave-
bands. It has a particularly fine clear
dial with an extra long polnter travel,
The latest type loctal valves are used
and the chassia Is complete and ready to
operate. Chasals slze 15in. % 6in. x
6in. Price £08/19/6 complete with 8in.
speaker. Carriage and insurance 10/-.
H.P. terms if required.

TABLE RADIO CABINET

Due to a special purchase, we are able to offer this
very fine cabinet, size approx. 154 x 14 x 6}in.
Walnut veneered and satin finished, 37/8, carriage
and packing 3/6, Note-—Thia cabinet is the cor-
rect one for the Windsor chasals above with 6}in

speaker.

THE

““ORGANTONE"’

The Cleveland " ORGANTONE®' Is a
5-valve 3-wave band superhet covering
long, medium and short wave. Built
to & very stringent specification.

Osram miniature valves are employed
and fow losa iron cored colls account
for an excelient signal to noise ratio.
Full A.V.C. is applied to both frequency
changer and 1.F, stages, and particular
care has been taken to ensure freedom
from frequency drift. ]

The output stage utilises variable negative feed back for tone control, and, but for stand
ard pentode correction, no cut in the ordinary sense is applied. A gram. position is
provided and reproduction of records is particulariy good. An amply proportioned
power transformer with a primary tapped for 110-280 volts gives complete isolation
{rom the mains. 3 q

Chaasle size is 12in. x 7in. x 7in.—Bcale size 1s 104in. x 4}in.

This receiver has been tested in particularly difficult areas and its stabllity and nots
projection have duced tional resulita.

Price £11/10/- or £1/5/- deposit—carriage, etc., 7/6.

Circult diagram and photograph available price 2/- post free.

RECORD PLAYER BARGAIN

3-speed record player with plck-up
using the famous Acos “Hi G’
turnover crystal—motor also by
very famous maker—apeed selec-
tion is by Bakelite knob. All on
unit board ready for installation.
A wonderful bargaln at £8/10/-
plus 5/- carriasge—Hire Purchase
15/~ deposit,

ELPREQ TAPE RECORDER

This instrument comblnes the Mk, IITU
Truvox Tape Deck and the Cleveland
Wide Band Amplifier with a special high
flux speaker and forms one.of the finest
tape recorder combinations available
to-day. It will, of course, play pre-
recorded tapes as well as make its own
recordings of radio, musie, meetinga,
telephone conversations, letters, etc.,
ete. The price, complete with reel of
tape and ready to operate, is

39 Gns.

Carriage and insurance 12/6.
chase terms 11 required.

—_— e 10/- SECURES THIS BARGAIN

Hire Pur

The set, a product
of one of our famous
manufacturers, has
H.F. stage, tuning
indlcator,
modern refinements,
covers 5 wavebande
including short
waves to 11 metres.
Offered lesa valves,
power-pack, scale
and drive, other-
wise complete and
unuged. Price £5.
or 10/- deposit,
balance over 12
months, carriage
7/8  {(uses octal
range valves),

THE CLEVELAND OCTAVIAN

In this instrument is combined the exceptional qualities of the G.E.C. metal cone loud-
speaker in its ideal cabinet (the Octagonal illustrated below) and a most modern 3-valve
amplifier. This combination will give a realism of musical reproduction not easily
obtained even at twice or three times its price and is definitely the reproducer for bring-

1ng out the full frequency now available in long
o playing microgroove recordings. you can,
please come to one of our branches and hear this
fine instrument—{failing this, then take our word
that it Is really good and send an order today.
Price 27 guineas or £4/10/= deposit, balance
over 12 months. Amplifier available separately
at £10/10/-.

- - s ]

OCTAGONAL
SPEAKER CABINET

Conforming exactly to the designer’s specification
—for G.E.C. meta! cone speaker—price £12/10/-
or 37/8 deposit, carriage and insurance 5/- extra.
G.E.C. metal cone (extra octave) speaker £8/15/-

ELECTRONIC PRECISION

42-46, Windmill Hill, Ruislip,

dlesex.

249, Kilburn High Road,

Mid
Kilburn. Phone: RUISLIP 5780
(Now Open) Half-day Wednesday.

EQUIPMENT LTD.

29, Stroud Green Road, Finsbury
ar; 4.
Phone: ARCHWAY 1049
Half-day Thursday.

152-153, Fleet Street, E.C.4.
Phone: CENTRAL 2833
Half-day Saturday.

Post orders should be marked**Dept. 2” and addressed to our Ruislip dept.

il
It
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RADIO TRADERS LTD.

23 WARDOURST.,LONDON, W.I.
Phone No. GERrard 3977/8 Grams :

BARGAIN OFFER OF BATTERIES
44 v. Heavy Duty Bell Battery. Size 63 x 44 x 24in.
72v. HT. 1.5 v. L.T. Size 6 x 5 x |#in.
150 v. H.T. Size 23 x 54 x I}in.
674 v. Size 23 x 1§ x 33in, 6/
All batteries sealed and unused. All plus |/6 post and pkg. Spec:al
reduétion for quantities.

ELECTROLYTIC CONDENSERS
16 mfd. 375 v., 2/- each
16 x 16 mfd. 350 v. 3,6 each
16 x 24 mfd. 350 v. 2/6 each
16 x 32 mfd.275 v. )6 each
20x 20 mfd. 275 v.2/3 each
24 mfd.350 v. 1/6 each
24 mfd.450 v.2/3 each
Condenser Clipsfor above
BIAS CONDENSERS
50 mfd. 12 v. Single Hole Fixing I/-each
100 mfd. 6 v. Tag End 10d.each ...
100 mfd.25 v. Tag End | /3 each ................
BLOCK PAPER CONDENSERS
4 mfd. 400 v. D.C. 3/6 each. Many other types in stock. Your enguiries
invited.

(Coventry Street end)
* Radiotrade "’

LARGE ASSORTMENT OF TUBULAR CONDENSERS ... . -
MIDGET MICA CONDENSERS. .0001,.0002,.0003 05 S5/-
200 Assorted Moulded Micas. Popular Values €210 0
200 Assorted Silver Micas. Popular Values €210 0
200 Assorted Carbon Resistors: {, { and | watt. Good £110 0
SPECIAL OFFER
0.1 mfd. 12,000 volts test Mansbridge Condensers. Height 6}|n
Width 3}in. Depth 24in. Fixing Centres 4in. Plus /- post ...... /6

PAXOLIN SHEET

18 x 44 x I{l6in., |/-each; 10 x 10 x I/16in.,
each; 20 x 10 x 1/16in., 3/- each.

RESISTORS

Carbon £ watt 2/6; 4 watt 3/-; | watt 4 -;2 watt §/-perdoz.

WIRE WOUND AND VITREOUS.'5 watt 1/6; 10 wart 2/6; |5waet3)-;
20 wate 3/6 each.

HIGH STABILITY. } watc5% 6d.; § watt 5% 9d.;

A few values in 19 and 2% still aval!able

ALL ORDERS FOR RESISTORS C.O.D. PLEASE AS WE CANNNOT

GUARANTEE TO STOCK ALL VALUES.

W.W, V/CONTROLS. ALL WELL KNOWN MAKES. Pre-set 2/6 each.

Spindlfe types 3/- each, Valuesfrom 5 ohms to 50k.

1/6 each; 20 x 10 x 1/32in., 1/6

1 watt 5% 1/3 each.

V/CONTROLS WITH SWITCH 5k, 50k, § meg., | meg. ... 3/6 each
V/Controls Less Switch. Mostvaluesspindleand preset ......... 2/~ ‘each
METERS
0-300 mA 24in. Flush Mounting. Brand new. Guaranteed  8/6 each

0-500 mA, 2{in. Fiush Mounting. Brand new. Guaranteed 10/6 each

TWIN GANG .0005 Less Trimmers &6/6 each
4-Way push button units 2/6 each 27/- doz.
Push Button Knobs .................. 3/- doz.

TAG STRIPS. 3-way2/-;4-way 2/6; 5-way 3/-; 7-way 4/-328- wa.y 12/~ doz.
SLEEVING. 2mm.2/6;3 mm. 3/6;4mm.4/6;5 mm. .5/é per doz. yds.
POINTER KNOBS. Small black with white line, standard i—m

spindle 7/6 doz.
WANDER PLUGS. Red and Black . . 2/- doz.
PHILIPS TRIMMER TOOLS. 1/- each . . 10/6 doz.
BELLING LEE FUSE HOLDERS. Type L 356 (Pnl Mtg.) ... 2/6 each
WEARITE COILS. PA4,PO4, PAS, POS 1/ 3eac ............... I2/— doz.

g. Oct 4/6 doz.
VALVE HOLDER FITTED WITH LOWER CAN I/6 perdoz. extra.
Screening Cansfor B7GandB9A  ........................ 6/~ doz.
Paxolin V/H Int, Oct., B9A, B7G 5/- per doz

pin doz.
STANDARD SCREENING CANS 3-piece I]-eac each
BELLING LEE PLUGS AND SOCKETS S-pm Il9 7-pin 2/-;
10-pin 2/ each
AIR SPACED TRIMMERS
set and spindle types 1/6 each 15/~ doz.

PYE PLUGS AND SOCKETS 1/6 per palr, *' Tee ™' pleced 1/9 each

GROMMETS | grs. assorted grommets in. to lin. 8/6 gross
POST OFFICE LAMP JACKS No. 10 | /- each.. 9j- doz.
Lamp covers for same 3/- doz

WESTINGHOUSE KHI Half.

6v.at |0 mA,, 2/6 each 27/6 doz,

OUTPUT TRANSFORMERS. Multi-ratio, 5/- each; Pentode

OF POWE LMoo e oo e eae 4/- each
DRUM DRIVES, 33in. ... 1/- each
WESTECTORS, WXé, WXlZ WI, W2, W4, 1 /- ea 9/~ doz
ARCOLECTRIC(Whlmey Lamp). Red Green, Clear, 1/6 15/= doz

SIGNAL LAMP HOLDERS. Panel mounting, complete with
adjusting lampholder, 1/9 each ...
JONES PLUGS AND SOCKET .
8-pin, 3/8; 10-pin, 4/=5 12-Din  ...coviiiiiiiiiiiiieiieiiiee e ieevanns

CASH WITH ORDER OR C.0.D. ALL ORDERS DEPT.
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

We invite your enquiries for items not listed
Trade Counter open 9 to 6 Monday to Friday
Callers Welcomed
WHOLESALE, MANUFACTURERS® AND EXPORT ENQUIRIES INVITED

h A A & 4 i & - a4 b o o -5 4 o 8 o S
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METERS

LARGE AND VARIED
STOCKS AVAILABLE
FOR IMMEDIATE
DELIVERY

EXAMPLES FROM OUR RANGE OF 2y
FLUSH PATTERN MOVING COIL INSTRU
MENTS (as illustrated)

AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20.

25, 30, 50.

MILLIAMPS. 0-1, 1-0-1, 0-5, 10, I5

20, 25, 30, 50, 100, 250, 500.

MICROAMPS. 0-50, 100, 200, 250, 400,

500, 750, 50-0-50, 100-0-100, 250-0-250,

500-0-500.

MILLIVOLTS.0-10, 25, 50, 75, 100, 500.

VOLTS D.C. 0-1, 5, 10, 15, 25, 50, 100,

250, 500, 750, 1,000.

VOLTS A.C. 0-5, 10, 15, 25, 50, 100, 250.

500, 750, 1,000.
We can supply meters with NON-STANDARD
CURRENT and VOLTAGE RANGES to any specifica-
tion. DELIVERY 7-14 days.
MOVING IRON, THERMO & ELECTROSTATIC
INSTRUMENTS ALSO AVAILABLE.

ANDERS ELECTRONICS LTD.

, HAMPSTEAD ROAD, LONDON, N.W.I.
Telephone: EUSton 1539

Supplied to Government Departments, B.B.C.,
Leading Manufacturers & Research Laboratories

Manufacturers of

POST OFFICE
TYPE

MAGNETIC RELAYS
3,000 and 600
Contractors to:
H.M. GOVERNMENT AND
LEADING
MANUFACTURERS

COILS up to 80,000Q2.
CONTACTS up to 8 amps.
INSULATION up to 5 kv.

Specialists in Tropicali-
sation and Inter Services
Jungle Finish

Conforming to AILD. and
C.I.LE.M.E. standards

PROTOTYPE Relays
made to specification.
POST OFFICE TYPE
KEYS supplied to
specification.

Speedy Deliveries —
Enguiries Invited

A.D.S. RELAYS LTD. Dept.W.W.
C.l.

12, STORE STREET LONDON, W.
‘MUSeum 2453
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5 VALVE, SUPERHET, LATEST |

_RADlU - GREM_ C_HASSls B.V.A. MIDGET SERIES VALVES

3 WAVEBANDS :—L.W. 800m-2000m, M.W. 200m-550m, S.W. {6m-50m

Chassis size 13}in. % 5kin. x 2tin. Attractive Glass Dial 10in. x 4}in. edge lit by
2 pilot lamps. Horizontsl or Vertical Station Names and 4 control kaobs, walnut or
ivory to choice. 4 position W/C switch, L.M. S. and Gram. P.U. sockets. Modern
circuitry, all coils adjustable dust cored and only quality components used throughout.
Deiayed A.V.C. and neg. feed-back. A.C. mains 200/250 v. Double wound trans?,
isolates chassis from maias, Aligned and calibrated ready for use.

BRAND NEW & GUARANTEED £9.15.0 Carr. and ins. 4/6.
3-ohm speakers suitable for this chassis available 8” 17/6 10" 25/

Estd. 1925
EASY TERMS

3 LEAK QUALITY -
This chassis is a genuine bargain and delivery is reasonably good. -. EO”IPMENT
BARGAIN VALUE 1IN RECORD PLAYERS | | /vl W comomm

By Plessey—3 speed Model 331, 45 and 78 R.P.M. This brand new antochanger Mixer I
Unit will play 7, 10 and 12 inch records. Xtal Cartridge Type Pick Up with Sapphire
Stylus - plays 4,000 records. Spring mounting. Base board size 15in. x 12}in.
Height 5}in. Depth 2in. Special Bargain Price whilst atock lasts.

Price Q%gns, only
K MIXER TYPE MECHANISM — DUO POINT SAPPHIRE STYLUS%

WE SPECIALISE IN RADIO COMPONENTS

The following are a few items from our stock

GOAXIAL CABLE Latest sem{-air spaced Polythene insulated 80 ohm

coaxial by leading manutacturer. Feeder losses out by 50 per cent (maker’s guaran-
tee) lin. diam., stranded conductor, highest quality. Only 9d. per yd. 8/8 per doz. yds.
50 ohm Standard Coaxial cable tin. diam., 8d. yd. Coaxial plugs 1/2.

80 ohm Twin Screened Feeder, 1/- yd. Coaxial sockets, 1/-.

80 ohm Balanced Twin Feeder 6d. yd. Outlet boxes 4/6.

ELECTROLYTICS Leading Makes New Stock

If you want the Finest Quality Reproduction
together with Workmanship of the Highest
Order your choice must be LEAK.

AS USED BY BROADCASTING CORPORA-
TIONS THROUGHOUT THE WORLD.

’ LEAK ** TL/10 " AND ‘‘ POINT ONE ** PRE-AMPLIFIER.
Cash Price £28/7/-, or sent for £4/10/- Deposit and 18
monthly payments of 30/-, carr. and crate free.

send for our Bargain Lists, price 3d,

LEAK TL/I0 AND VARISLOPE MK. Il PRE-AMPLIFIER.
Cash Price £34/13/- or sent for £6 Deposit and 18
monthly payments of 35/-, carr. and crate free.

TUBULAR—wire ends | CAN TYPES
25/25 v., 50/12 v. LEAK DYNAMIC PICK-UP
I o5, %;IZ §§§Z§gv.;: Complete with two detachable diamond heads and trans-
g;g 16+18/450 v for;jmler. Ca:lh Price £20/:3,’(;) orPsent fgr E:(.Depo_s(ljt
gl 0y 5. 33’3533}2'56;,. - and 10 monthly payments of 40/-. Post and packing paid.
R ¢ 28 o Delivery of all the above is from stock. We can also- supply
(500 v B }ggagtlo:z_n V. 1%3 Wharfgdale, Gogdmans and Tannoy loudspeakers, etc.,
324-32/500 v. . %6 | 1000410006 v, 68 Connoisseur Variable 3-speed Motors and all other Quality

Equipment on EASY TERMS.
Please let us have your requirements.

- 4 DAYS FREE TRIAL

with the SUPERB NEW
REMINGTON {
‘00"

ELECTRIC SHAVER {3

C_LOSE TOLERANCE SILVER MICAS
i';/a TYPE. 56 p!. to 500 pt., 1/8; 515 p!. to 5000 pt., 2/-; 1.6 p1. to 50 pt. (Tol.1pt.)

10% TYPE. 5 pl. to 500 pt., 1/-; 800 p!. to 3000 pf. 1/3.

|/ALUMINIUM CHASSIS
QUAL!IYP_USH'!,ULPM . Plain undrilled, Folded 4 sides.

riveted corners. lattiee fizing holes.
OUTPUT TRANS. ZOW-lpepzh 24in. 7in. x_4in.. 4/8; in. X

8in., 5/9; 1n. x 7in., 6/8; 18in. x
Super 8ilenr Lams. Seotionalised windings. 9in., 8/6; 14in. x 1lin, 10 6. eto.
Prim. Ind. 75H. Leakage Ind. .0753H I§-T.C. RECTIFIERS
Prim. Imp. to individual requirements. K3'25 2 kV. 4/3: R340 3.2 kV., B/-;
Sec. 3.95 and 15 ohms. Fully shrouded gg’:gﬂ a-g l';g.. 8/4: K350 4 kV., 7/3:
and terminated. 3 gns. 18;-: BRM1 125 13‘6:0 K3/160 14 kV..
Ditto. as above with Primary Tans for gg V. lol;lgmA.

ma., f H
;’;‘;"N‘s";’; Af{:s;;)[:ﬁmns . 16/-: HTS9 250 v. 200 mA.,
. Soundmaster

35/-; Mullard Amp. F/shrouded 35/-; gQ'M.N_!ATUR_E l
Osram 812 Fishrouded 35/- VALVES |
| Ex-Dea? Aid. XF, DF. and DL series. 6/6 es.

RESISTORS
20% Tolerance, leading makes onlv.
All values 10 ohms to 10 Megohma.
}w,3d: ¢ w. 5d:1w, 8d;2w., 9d
1% HIGH STABILITY.
t watt, 100 ohms—10 Megohms, 2/- each.

WIRE WOUND
RESISTORS

Wire ends. one_

Silicone coated, 25 ohms—
10000 ohms. 5 w.. 1/3; 10 w., 1/6:'15 w..

2/

15000 ohms—33000 ohms, 5 w., 1/8:
10 w., 2/3.

47000 ohms—50000 ohms, 5 w.. 2/3;
10 w., 2/8.

WIRE ROUND POTS
Standsrd 3-wait type—long  spindles.

100 ohms, to 50000 ohms, 5/8: 100000
ohms, 6/8.

1
|
i
|

PRE-SET W/W POTS

T.V. knurled slotted knob type. 25 ohms to
30000 ohms, J/-; 56000 ohms, 4/-;
50000 obms !0 2 Megohms (carbon) 3/-.

CONTROL KNOBS

tin, soindle fitting. 1fin. diam. Walnnt |
or Ivory. @old engraved Focus, Contrast,
Brilliance, On-of!, Volume, Tone, Tuning,
Treble, Bass, Wavechange, Radio-Gram.
Record-Play, ete.

engraved, * /-

1/6 each. Ditto, un-

VOLUME CONTROLS
lin. semi Midget Type, Long spindles. I
All values 10000 chms to 2 Megohmis.
Less sw., 3/-2 §.P. sw., 4/=; D.P. sw., 4/9.
All individually boxed. Guar. 12 months.

T B s RADIO COMPONENT SPECIALISTS
s XRand s 70BRIGSTOCKRD., THORNTONHEATH, SURREY

will convince you
that it really does shave quicker and smoother
than any other method. The extra long shaving
heads are slightly arched to fit easily into
those hard-to-shave spots.
SEND DEPOSIT OF ONLY 5,
-

(Returned if not satisfied)

FOR
IMMEDIATE
DELIVERY

Balance after 14 DAYS FREE TRIAL 15/-,2ind 8 monthlpraydments
ran

new.

of 24/« Cash Price £9.17.11. AC/DC  290-250v.
Sent post paid in slik lined presentation case.

© WE WILL ALLOW YOU /
FOR YOUR OLD ELECTRIC 40 =
SHAVER if you decide to keep the REMINGTON

after trial.
SEND FOR FREE BROCHURE

Phone: THO 2188 Hours 9am—épm. Ipm. Wed. Open all day Saturday,
BY THORNTON HEATH STATION BUSES 130A, 133, 159, 166, 190,
Terms: 0.W.0. or C.0.D. Post & Packing up to {lb., 6d., 1ib., 1/=, 8b., 1/6, Blb., &/«
101b., 2/6.

The L. R. SUPPLY Co. Ltd.
BALCOMBE - SUSSEX "%

254
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“You can rely on us™

We offer at a fraction the real value these very useful
motors with Reduction Drive

approx. 2,000 R.P.M.),
driving a reduction gear
giving afinal rotary speed
of 6 R.P.M.
ciprocating arm speed of
per minute.
Arm movement or gear-
ing can be easily

and a re-

6 swings

DATA
2007240 v. A.C. shaded
pole motor (speed USES

Tape Recorders, Gram,
Drives, Models, Display
purposes, Beam Aerial
Drives, Timers, Machine
Feeds, etc., etc.

The above are only a
few suggested uses.

removed.

Price 12/8d. each Carriage 1/6d.

RADIO SERVICING COMPANY

82, SOUTH EALING ROAD, LONDON, W.5. Telephone: EAL. 5737

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m. Wed. | o'clock.

Two For 22/6d.

VHF/FM
- BROADCAST
RECEIVER
TYPE CB4

Handles with
many times the life
o' wood and blades of
Sheffield steel chromium
=2() plated to prevent rust,
combine to make screw- |
masters that will last a|
lifetime.  Fully insulated
to 5,000-volts.

. i

!

Constructed to VHF standards throughout, Covers the band 2 with
RF, Mixer, 2-IF, and ratio detector stages. Provision is made for single
or push pull output, or added Short Waveband. Although ‘‘ hand buile **
in small quantities, an attractive price is maintained.

From Model ““ A,”* FM tuner. A popular and small unit, with good sensitivity,
suppliers These are in use from Bognor to Ely, and little changed since first des-
everywhere cribed by Amos and Johnstone in the ~~ Wireless World.” New ** ham-
mer ** finish front plate and tuning scale carries a magic eye; this and

power unlt are optional.
S The ** Mullard ** 5-10 amplifier. Our version is condensed to only 12 x Sin.

plan, with symmetrical fronc layout. With FM, a truly high fidelity outfic
is possible under £35.

. CB4 FM/MW feeder unit, mains driv £21 0 o

a— A CB4/2, with push pull output 1€£26 0 0
.c & AM BER "AND._ED A’ basic tunelr ............. b £2 17 6

- ** A " tuning scale, magic ey [ ]

- A’ power unit.........ceeene.. . €3 0 0

* Mullard ** amplifier, our version...... £l14 10 o

lehs

.

Manufactured by J. STEAD & CO. LTD., SHEFFIELD, 2,

Welcome to MARLBOROUGH YARD, N.I9, evening
demonstrations also arranged.

l BEL SOUND PRODUCTS CO.

ARC. 5078
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UNIVERSAL FELECTRONICS
OUR RANGE OF QUALITY EQUIPMENT IS MOST COMPREHENSIVE
Whether new or used, it is all guaranteed to be in perfect condition
TS-13/AP
PORTABLE SIGNAL GENERATOR

for 3CM operation with self contained Wavemeter

and Power Monitor.

4 (contd.).—from less than 1 to greater than 2 microseconds, measured

I. FREQUENCY RANGE ;Bélalf power points, Pulse phasing:—From 6 microsecs, minimum to
For general use 9375 4 70 mc/sec. Freq. sensitivity of power monitor ALPQCEESERD firThe [ BTl
+ 1db in range 9375 & 70 xlnclsec. l‘;req. sensi{ivityp of calibrated Self Synchronous Operation. Reg:urrence rate:—1000 c.p.s. + 20%.
attenuator + 2 db from — 13 dbm to — 65 dbm in above frequency Duty cycle:—Between 20 and 60%.
TELSES 5. TYPES OF OUTPUT

Triggered operation with variable width, phaseable pulse output,
2. FREQUE.NCY STABILITY - . self synchronous operation with short and long pulse output (square
.;"zzvtaotlh DOp:;raném. F{)e.tl].uenc;;_ modulation of nlpp;oxlmately 0.1 mcfv. wave), CW, and FM (with sawtooth input).

rmal Drife. Set stabilizes after approximately 3 minutes warm-up.

Frequency Stabikty. Wavemeter cglti’bration changes within limits 6. PEAKPOWER OUTPUT (CW) (Pulsed Modulated)
listed below: At least 50 microwatts for 1/2 of full scale of meter deflection. Peak
Temp. (°F.) Limits (dial div.) power within 10% of CW power.

@ —3amd+’ 7. POWER LEAKAGE
90 —land + 3 Insufficient to interfere with normal operation.
8. w
3. VARIATION OF ATTENUATOR O s [ g GaN CTIONS
The attenuator isomd.ividual]y calibrated to be accurate to & 2 db at CALIBRATE/USE. CW output in CALIBRATE position, permitting
approximately 75°F. monito;ingugiﬁ output power. Triggered or self synchronous pulsed
output in position. ’
4, ) PULSE CHARACTERISTICS PULSE/SQUARE WAVE. Selection of triggered or self synchronous
Triggered Operation. Positive trigger required:—Not less than 15 v, operation, 3 —
1~-20 microseconds. SYNC/SELF SYNC. Pulsed output in synchronism with input
Negative trigger required:—Not less than 50 v., 5—20 microseconds trigger of 350 to 4000/sec. recurrence rate or Self synchronous square
(repetition rate 350-4000 c.p.s.). Pulse width:—Continuously variable wave operation at approx. 1000 c.p.s. = 209 recurrence rate.

RECEIVERS ° KLYSTRONS ° MAGNETRONS

U.S.A. type. APR4 Receiver complete. 30-1,000 Mc/s., APR5 Magnetrons. 725A, 2]32, 2K33, 2K25, 2J36, 2]39, 2J54, 2]22, TR
1,000-6,000 Mc/s. cells 1B24, and many other items of equipment covering HF, 5
Klystrons 723/AB 3 c¢cm. 707A, 707B, 2K28, 2K33 (1.5 cm.) CV129. UHEF and centimetric bands.

e e e e T T L Y TP PP T YYD PRI L LD DL L L LLL R L LD L L LI LT DLLEEL LY LR

U.S.A. MICROWAVE TEST GEAR BRITISH TEST EQUIPMENT
No technical manuals for sale. Please write for prices. AVO Model 7 as NEW, £15. Model 40, £12. A.C./D.C. minor
TS45 3?[,1\5413 ngnxalegner.aw;l- TS3. S t')l‘ag‘li‘t Pogelimﬁ;quﬁﬂ?l' £6/15/-. AVO eleet{orxi(:’ test meter, £30. Roller panel valve testers,
?e;t::étor TS120 }2nbans<lig; ulsegceln:irgartxglr.genemto; TS32 Eﬂm £12. Wide range signal generator, £22. AVO valve characteristic
Synchros;:ope. T§36. X band power meter. TS69. 300-160 Mc/s. meter, £50. AVO signal generator, £9.  Taylor 65C signal generator,
frequency meter. TS127. 300-700 Mc/s frequency meter. TS174 £13. 90A test meter, £10. 260A TV Wobbulator, as NEW, £30.
(V.H.F. version of BC221) 20-250 Mcfs. TS175. 80-1,000 Mc/s. Evershed Wee meggers 500 v., £14. Bridge type and others in stock.
GENERAL RADIO type 804B. 8-300 Mc/s. signal generator. Cossor Double Beam oscilloscope, type 339 from £35. Mullard Valve
All laboratory equip may be inspected by appointment. Tester, complete with cards, £50.

MANUALS MARCONI SIGNAL GENERATORS tvee TF390G

for the following receivers: Frequency range. 16-150 Mcfs.

AR88D-LF, AR77E, Marconi CR100, ) Mo
S$20, S20R, $X24, SX28, R107. B2 In first class operating condition.
Transmitter/Receiver, H.R.O.s Photo- Laboratory checkec_i.

static copies of originals £1/7/6, each.

~gissssssassssssssssssacSaslaslenas

US.A.
NOTE : Also available BRAND
FREQUENCY METERS NEW (ex-M.O.S.) in_original
TYPE BC221 transit cases with full spares.
125 kcfs-20 Mcfs. Complete £35 |
whth calibration charts. Transport extra at cost. b

Available from stock.

CONDITION PERFECT. Limited supply available . .. Act promptly.

WE ARE ALWAYS PREPARED TO PURCHASE EQUIPMENT SIMILAR TO THE RANGE NOW OFFERED
Call  or Telephone

22 LISLE STREET, LEICESTER SQ., LONDON, W.C.2 {2* 5% .7 4o o

Shop hours : 9.30 a.m. to 6 p.m. OPEN ALL DAY SATURDAY Thursday 9.30 a.m. to | p.m. MEAdway 3145 (Night)

H
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BUILD THIS RADIO FOR 49'6

Build this exceptionally
sensitive twin-triode
radio. Uses unique assembly
system and can be built by
anyone without any radio
knowledge whatever in 45
minutes. Handsome black-
. crackle steel case with spe-
cially made black and gold
dial with stations printed.
Size of radio only 64in. x
5in. x 3in. Covers all medium
and long waves, uses one
only all-dry battery which
lasts many months as H.T.
Consumption is only | to
1.5 mA. Ideal for bedroom,
garden, holidays, etc.
Complete Kit only 49/6,
post free (sent by return
wnth full set ¢ of clear. easy-to -follow plans) All parts sold separately.

BUILD THIS RADIO FOR £5- IOO

AMAZING VALUE! ... Complete kit of 3
valves, plus metal rectifier, A.C. Mains set,
only £5-10-0 Terrific new circuit, with
optional negative feedback circuit giving
beautiful tone. Covers all Medium and Long
Waves, Ready to use chassis (Punched, ete.).
Every component tested before packing.
Cabinet size |2in. x 6in. x 5in. For A.C.
Mains 200/250 volts. Complete kit with
valves, speaker, ivory or black cabinet, etc., only £5-10-0 plus 2/6 post
and packing. {Sent with full set of clear, easy-to-follow plans.) All parts
sold separately. Parts lists, plans, etc, 2/-.

READ THESE TESTIMONIALS—

Mr, Carter, of Worcester, writes: *' fust a few lines to let you know
how pleased | am with the midget portable radio. | was surprised at the number
of stations | could get with a clear performance. The price was a real bargain.”’
Mr. Norton, of Oxted, writes: ‘' Yesterday evening on the medium
waveband, | counted 32 separate stations: | am very pleased with the set,
which is well worth the money."" SEND TODAY—

BRIGHTON RADIO & TELEVISION CO.,

(Dept. W.14,) 69, PRESTON STREET, BRIGHTON, |
Lo o o o o o o o o o e o o o o o o o e e o o o o oo o]

BROOKES (Fysials

mean DEPENDABLE
:rillusrraledabove frequency contrOI

e ALL Brookes Crystals are made to
llexla;z G-Ingry:taI exacting standards and close tolerances.
67 hejs. 94" They are available with a variety of bases
l;ig}:nG - and in a wide range of frequencies.
Ukt “Freqooney  There is a Brookes Crystal to suit your

100 kefs. purpose—let us have your enquiry now.

rookes Crystals Ltd.
Suppliers to Ministry of d>upply, Home Office, B.B.C., etc.
18/3 TRAFALGAR ROAD, LONDON, S.E.I0
B » ’ 3
ROOKES Phone: GREenwich 1828 Grams: Xtals, Green, London

.-.-----------..---------.:.--.----x:;--.--..-:--.----:::x:.--

HANNEY of BATH offers :—

OSRAM 612 Erie resistor-pot, kit with ceramic tube resistors, very highly recom-
mended, 28/8; Lab resistor kit, 32/4; T.C.C. condensers, 55/-. PARTRIDGE
Components, with loose lead tcrminations, Malns trans., 44/-; Bmoothing Choke,
£9/6; Output trans., 76/9. Price includes Pm—t.ﬂdga carriage/packing charge.
Printed pauvet, 14/6. W.B. chassis, 28/6. DENCO 16 8.W.G. Ali-Chassla with
beautiful Bronze Front Panel, 21/-. (Printed.) 8.A.E. List.

MULLARD § VALVE 10 WATT AMPLIFIER. T.C.C. Condensers, 45(-; Erie
resistor-pot kit, 37/6; Elstone Mains trans., 36/-; Elstone Output trans., 45/- (both
types); Denco chassis, 14/8; Printed bmnze panel 14in. x 8in., 8/6. Smll parts as
per our list. Matched valves avallable for both the above designs.

WILLIAMSON AMPLIFIER. Woden potted components. Output trans. WOT.25
(l 7ﬂ) 130/-; PTM 14 a. mains trans,, 87/6; PCF.12 150 mA. choke, 44/-; PCF.22

. 20 mA. choke, 30/-; PIM 25 (mmns trans. for pre-amp.), 47/8 Resistor
(R.K and Condenser kits (CK) available, RK, main amplifier, 29/8; RK figs. 13 and
27. 12/8; RK fig. 15, 28/9; RK 6g. 19, 36/-; RK fig. 29, 29/3; OK fig. 13, 15/-
CK fig. 15, 47/-; CK fg. 19, 54/6: OK fig. 27, 19[- CKﬂa 29, 54/6. 121% sllver
micas (fig. 19), 15L 7 8%, 7/-. Eistone output trans., 90/-; mains trans., 57/6;
1 OH 150 mA. choke, 20/-; 39 H. 20 mA, choke, 10/-.

FREQUENCY MODULATION, For Wrotham high ﬂdellty transmisstons. DENCO
technica! bulletin giving circuit and point to point wiring diagram for building an
F.M. Feeder unit, 1/9, post free. We have all components available. Priced parts
list on application.

COILPAQKS. DEN(‘D COP 4/L and CP 4/M, 33/4. CP 3/370 pt. and CP 3/500 pt,
42/8. OSMOR " Q*’ HO 48/-; LM, 40/-; Batt., 50/-; TRF, 40/-; HF stage for
HO pack, 20/-; ETA 4.station pack 43/8. We stock COLLS by ‘Weymouth, Osmor,
Wearite, Denco, Teletron and R.E

WIDE ANGLE COMPONENTS, ALLEN. Teleking Chusi!. 50/-; Coilsets ({TK and
Buper-Visor), 44/6; L0.308, 40/-; F0.305, 21/-; 39/6; FC302, 31/-;
GL.16 and 18, /8 each; SC. 312, 21/-; AT.310. 30/- OP ll7 9/-; BT.314, 15/-;
DENCO Chassis Magnaview, 37/6; Chaasis, Super-Visor, 51/8; Coll sets Magnaview,
41/2° WA/DCAL, 43/-; WAIFCAI 31/-; WAJLCI and WC1, 7/6 each: WA/FMA1,
21/-; WA/LOT1, 42/-; WA{FBT1, 16/-.

Send @§d. stamps for our Genera! List of componenta for Viewmaster, S8oundmaster,
Williamson Amplifier, Teleking, Magnaview (Brimar aod English Electric large screen
TV), Buper-Visor, Mullard Universal, Close tolerance Bllver Micas, etc., etc. Please
add 1/- postage to orders under £2.

L. F. HANNEY

77 LOWER BRISTOL ROAD, BATH

Tel. : 3811,

!---.------.--n---.x-----r----.--"u-
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JUST PUBLISHED

AN INTRODUCTION
10 COLOUR TELEVISION

G. G. GOURIET, A M.ILE.E.
72 pages. 21 diagrams and 7 colour plates, Cloth 8/6
This monograph contains the substance of a series of lectures
delivered in 1954 to the Television Society. It explains
the development and theory of the present American
colour television system with a comment on future develop -
ment in this country.

SIMPLE ELECTRONIC MUSICAL
INSTRUMENTS FOR THE
CONSTRUCTOR

ALAN DOUGLAS

72 pages. 51 diagrams. 5=
The growing demand for musical instruments in the home
has been responsible for this book, which describes a number
of different electronic instruments to satisfy the devotees
of both light and serlous music, The basic principles of
mumf production are given together with full constructional

details.

THE “LODESTAR™ TAPE RECORDER

A. S. TORRANCE
56 pages. 25 diagrams and half-tones. 3/6
Designed especially for the home constructor, this hlgh-
grade instrument combines precise mechanical engineering
with an electrical design devoid of unnecessary frills, but
allowing full advantage to be taken of the capabxlmes of
modern magnetic tapes.

Complete list available

NORMAN PRICE (PUBLISHERS) LTD.

283, CITY ROAD, LONDON, E.C.I
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BUILD THIS ATTRACTIVE

F.M. TUNER

This tuner features good
sensitivity and freedom
from drift. Four Osram
valves used and two

GC.EX 34 crystals.

Booklet by Data Publications Price 2/- Mitcham Representative

Chassis, Dial & Coils made by HOME RADIO OF MITCHAM
THE JASON MOTOR & ELECTRONIC CO. 7 LONDON RoAD,

328 CRICKLEWOOD LANE, e ——
LONDON, N.W.2 S.A.E. for complete price list.
Telephone : SPE 7050 Please call for a demonstration.

ALSO AVAILABLE CHASSIS AND DIALS FOR ‘WIRELESS WORLD' F. M. TUNER.

- D 7S GRAND PARADE, HARRINGAY
uality Eaquipment Wdesigners Ltd.[LONDON, N4 Phone: sTA. 3712

THE ‘ROFTON’ RADIO-GRAM THE ‘ROFTON’ FOUR
CHASSIS A B-valve Radlogram chassis HIGH QUALITY AMPL!FIER

with appeal to the eve, and to the connolsseur 5 % Separate Bass % Separate Treble *

of quality reproduction. Separate Volume % Fully shrouded Mains

* 3 colonr funing dia) (10 x4in.) BLACK Transformer % Ontput 4 watts % Chassis

or CREAM * Twin panel lights X Wave- sprayed Metallic Bronze % Engraved Con-

L =Ny bands L.M.8. X @Gram position % Bass/ ' trol Knobs (Ivory or Walnut) % Negative

.3’" ~ Treble control * LS/PU sockets with plugs = feedback * _L8/PU plugs and screen lead

.’- e % 8teel Chassis (overall 134 x? <6lin.) * for P.U. provi

. 2 Latest type Coll Pack % Choice of GOLD Bpeclfically designed for use with all]_esullng

o e XA R & gtk of O, i, VLD, st oxh
workmanship throughout. A . 2 . A.C.

Vaive lpe-up: GKg, 8X7, 6Q7, 6V6, 524. ~. et 3 i?o‘g&;lilé'; canI l;e :Iucppllked in I!::{{" (I;"'(I)RMI

Mains voltage 200/250 v. A.G. s 'r‘x)n“st,oc-kusl'.),‘g‘. 0 '“clrc‘):i::.,

Ready for
immediate use

£10-17-6 plus 5/- Pkg. etc.

chassis layout, etc., 1/~
6 plus 2/8 pkg.; etc.

THE NEW LOOK r THE ‘ROFTON! HI-FI 8
T.R.F. RECEIVER &l AMPLIFIER

Build this superb radloe at a total cost of only - * Separate Bass * Separate Treble
£5-15-0 3 . % 8eparate Volume % Feeder unit
input socket * Radio, Gram, Mike

e f s ! e £ input sockets % Negative feedback *
comp'e:hms;g &K,Egdn:f,:nems o, # ¥ o Fully shrouded Mains Transformer

~ . % O.P. Trans, tapped 3 and 15 ohms *
Cholce of Walnut finish or Bakellte cabinet. i ¥ 7 Matched 6V8s * Chassis sprayed
This i3 a 3-valve T.R.F. plus Metal Recti- metallic bronze,

J fiers with a valve lime-up as follows;— & “ Valve line up: 68L7, 68N7, 26Vés,
8K7 (HF); 6J7 (DET); 6V6 (OUTPUT). Wave band coverage is 180/550 metres on SiF e 5Z4, wmains voltage 200/250 v. A.C.
Medium wave, and 800/2,000 metres on Long wave. h: d ail tests lor ti 5
Assembly instructions él/’- (post free), include point-to-polmt wiring, chassis layout, | Completely bullt = 33;:19:‘;:;2:;5 lat!nﬁlf: u?p lns&heoxn;?: ‘l:‘el‘:l?l
etc. Also stock list of priced components (which may be purchased separately). This | and te ted Can also be suppiied in KIT FORM at £10/7/6,
roceiver may be purchased completely bullt and ready for use at total cost of £6/15/- | £41212-6 1y, 5)- pkg., ete plus 4/- pkg. Lnstruction book with theoretical

plus 3/6 pkg. and carr. All components are guaranteed for one year. Valves 3 montha. o BB G circuit, stock list, chassis layout, etc., 1/-.

MORE THAN OFTEN THE DEMAND IS ‘ROFTON’. We are sole distributors for ‘Rofton’ products.
‘ROFTON’ MAINS TRANSFORMERS PUSH PULL OUTPUT TRANS. F.M. FEEDER UNIT

Tapped 3 and 15 ohms. 18/9. ificati Valve line up: 8AM6, 12AHS,
Primary 210-220-250 (fully shrouded). | 200/250 v. (fully shrouded). | CHOKES g%tﬁfn‘g—ao “Aecms-. (?:mpneu fm.. £6?716 (or supplied
350-0-350. 120 m/A. 6.3 v. C.T.@ | 250-0-250. 60 m/A. 63@ | 15 H. 150 m/A 200 ohms. 18/~ | 1esy valves) Polnt to point diagram and compiete
5A. 5v.@3 A. 47/3. 3 A 6 v.@2 A - 22/6. 15 H. 60 mfA 800 ohms. 6/6. instructions, 1/6. Price: Less valves £4/16/1.

TERMS:— Cash with order or C.O.D. All ordersfor small items totalling over £2 post free unless otherwise stated, Write Dept. W.W,

ALL ITEMS LISTED ABOVE CAN BE SEEN AND HEARD WORKING IN OUR SHOWROOM:
Shoppers wishing to visit our premises ALIGHT AT HARRINGAY ARENA, OPEN 9 a.m.-6 p.m. MON..SAT. (EARLY CLOSING WED.)
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"THE OUTPUT MUST BE RESTRICTED

to maintain the waveform, so say all the books. But not so with the
HATFIELD oscillator, nor is it necessary to work near the point
of instability.

COMPLETE STABILITY, LESS THAN 0.28 of 1% distortlon, R.M.S.
output voltage 50% greater than the H.T, voltage, | valve, | coil,
simple circuit,

Sounds, incredible, but it is GUARANTEED.

Send for copy of N.P.L. report and see our ad. in April issue of
Y W.W." The MATFIELD oscillator is now made with 3 output
impedances to suit any Head on the market. 45 Kcfs to 50 Kc/s.

TAPE RECORDISTS! Are you Completely satisfied with your
recordings? Bad waveform in an oscillator can cause DISTORTION
due to intermodulation, NOISY BACKGROUND due to D.C.
component in an asymmetrical waveform and INTERFERENCE
with radio due to harmonics beating with incoming signal, The
fundamental cannot do this!

COIL, complete with circuit, [0/6 post free. Patent app. for,

BIAS REJECTOR COILS

Even a small amount of bias frequency getting into the amplifier
can cause a lot of trouble, and nearly all tape recorders need a rejector
coil to prevent this.

COIL, complete with instructions, 5/6 post paid.

MOTEK TAPE DECKS TWO SPEED—SIMPLE PUSH BUTTON

The famous Ké deck; twin track, two speed, with push buttons
and electronic braking, is a beautifully finished job at only £19/19/-. CONTROL

Post free. Or £3 down and |2 monthly payments of £1/10/-.
TAPE AMPLIFIERS T H E N E w K 6 U N I T

The HATFIELD amplifier is complete with oscillator as above, and
magic eye, less speaker, at £12/15/-. Or £2/10/- down.

COMPLETE RECORDERS List Price 19 GNS.

The HERGA recorder incorporates ALL the above items together
with a first-class crystal mike and one reel of SCOTCH BOY tape

|3n9 an attgcté;edtwo-tor‘\’elgortable tcabifnz;,. absolutely complete at S E E A N D H E A R IT AT
bl < i YOUR LOCAL DEALER

Furcher details and H.P. forms from:

HATFIELD RADIO MODERN TECHNIQUES
138-144 Petherton Road, London, N.5
78 STROUD GREEN RD., LONDON, N.4 Tel. : Canonbury 5896

The new . R.C.A. TRANSMITTERS. Type 4331. | kW. (telephone);
0 Me.

LUSTRAPHUNE § Fu I-I- VISIUN’ .' 1.4 kW. (telegraph). Freguency range 3 Mc. to 2

BC610 TRANSMITTERS with speech amplifier, aerial tuning
=
Model LFV. 59 Personal MICROPHONE &

unit, ete. Brand new.

RCA TRANSMITTERS. Type ET-4336. Complete with original
speech amplifier, crystal multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.
RCA TRANSMITTERS. Type ET-4332 modified by R.A.F.
for use on crystal or master oscillator. Complete with speech
amplifier.

MULTI CHANNEL TRANSMITTER T-4/FRC, with modu-
lators MD-I/FRC, 2 Mc/s to |18 Mc/s. Each channel 400 w. output.
W.S. No. 19 & 22. Both complete with installation kit.
Tropicalised. New.,

MAGNETO 10 LINE U.C. 40 Line F & F TELEPHONE
SWITCHBOARDS (complete).

MARCONI! SIGNAL GENERATORS Type T.F. 144G,
As new, checked.

A.R.88D’s, A.R.77’s, S27's, HRO, BC.312, BC.342, R.109
and others.

METAL RECTIFIERS Type IB, D.C. output 10 amps at 22 v,
input 220250 v., 50 c/s.

For television e recording
» broadcasting e public
address,

THE MODEL LFV.59 is the acme
of dynamic microphones for highest
quality personal presentation in
television, recording, broadcasting
and public address. Its beautiful
styling and high performance, plus
extremely smooth frequency response
and non-directional polar pattern,
makes this handsome full vision
microphone the finest obtainable,

MODEL LEV. 59 can be used Miss Camu:I; ggrr using the All above items in excell_ent working condition.

e T e o7 IR (e g Working demonstration upon request.

your hand—mounted on a floor or “table stand—with 'Stayput ' A large selection available for SCR399 (BC610
flexible tube to tiit microphone to desired position. There is no SPARES ET4336, SCR610, EE8 Telephones, an(d Tele):
need to zhfleld the rglcrophofr;e when used in the open air, it is already printers type 7B.

protected from wind noise effects. its design enables MODEL LFV. 59

to be used under all conditions—In all temperatures and it is unaffected TX VALVES 805, 807, 813, 86l, 66A, 100TH, 250TH, and many

others.
Large stock of Tx ‘condensers, crystals and other components.

LUSTRAPHONE, the foremost name in MICROPHONES
Literature gladly sent on request. P.C.A. RADIO

L ustra p h one L t d . New Address, Offices and Works
St. George's Works, Regent's Park Road, London, N.W. 1. BEAVOR LANE, HAMMERSMITH, LONDON, W.B

Telephone: PRimrose 8844/6, ]
Telegrams: LUSTRAPHON NORWEST LONDON. Telephone : RIV 8006/7
Cables: LUSTRAPHON LONDON.

by rapid climatic changes.
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for world wide reception

The Viscount Table Radio-
gram is a long range nine
valve superhet with Garrard
3-speed Autochanger. Six
electrically band-spread
ranges in the 13, 16, 19-20,
25, 31 and 41 metre bands,
M.S.W. and M.W. or M.W.
and L.W,, A.C. operation,
push-pull output. Twin

speakers. Large glass dial. : 3 el - i
12}in. scale length each : o = it
band. Separate bass and S == i
treble controls. Tuning 5 g | ~ : . i

indicator.

Reports reach the factory daily
as to the excellence of its
performance in all parts

of the world.

the amsnssnoor Viscount

Full details on request.

AMBASSADOR RADIO AND TELEVISION . PRINCESS WORKS . BRIGHOUSE
SPEED /P uour SOLDERING
A '

¢ = P .
SOLDgp .

; (3
m 4,

TYPE 2i

S e TYPE 31

o =
~sor0ERiNG , Ry

TYPE22 9, \\
\fl L
1Y

%

TYPE32 — ;

e TYPE 42 / Unbeatable from every point of view, well able to withstand
- b hard workshop treatment and ideal for continuous use. Features

— "*{}I\ include rapid constant localised heat—solid sturdy construction—low
i L Y current consumption—perfect balance—absolute dependability. A
TRIGGER FEEO ‘I‘I"} type and bit for every purpose from fine instrument to heavy
SOLDERGUN N industrial work. Each tool includes 5 feet tough rubber 3-core cable.

Type No. 51 is designed specially Obtainable from all leading tool merchants and factors.  Fully descriptive Brochure free on request

for all assembly operations.
Solder is fed automatically with

trigger-action and two reels are//’ WOLF ELECTRIC TOOLS LTD - PIONEER WORKS ' HANGER LANE - LONDON - W.5

supplied—one I5 ft. acid-cored
and one |5 ft. resin-cored.

Tel: PERIVALE 5631-4 Branches: BIRMINGHAM - MANCHESTER - LEEDS - BRISTOL - NEWCASTLE - GLASGOW
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OFFE S THE NEW CHANNEL
TV BAND 3

CONVERTERS

C.I. Band 3 Converter. Providing
instant choice of two T.V. pro-
grammes—B.B.C. (Band 1) and any
one programme in Band 3. 9 gns.

C.2. Band 3 Converter. Providing
instant choice of four T.V. pro-
grammes—B.B.C. (Band 1) and
three programmes in Band 3. 10 gns.

Plus 3/- post and pkg.

TYPE

TYPE

THESE self-contained tuner units have their own power
supply and are very simple to fit. Place your Order today
—delivery approximately 3 weeks.

Ferguson Tuner Units—Type A ..., 5} gns. p. & p. 3/-
Ekco Tuner Units (Superhet Models) 6 gns. p. &p. 3/-
H.M.V, Tuner Units (Superhet Models) 5 gns. p. & p. 3/~
Ultra Tuner Unit—Model 81—91

Series ...l 6 gns. p. & p. 3/-
Pam Tuner Unit—self-contained with

own power supply. Delivery from

stock ... 9 gns. p. & p. 2/6
Pam Band 3 Aerials complete with co-

axial cable. Delivery from stock.. 2 gns. p. & p. 2/~
Addex Type D. Band 3 Aerial adaptor

for High-Band_ reception on ali

Dipole aerials—Type D ........ 7/6

- Terms of Business C.O.D. or C.W.O.
m REPLACEMENTS
134/136 LEWISHAM WAY - NEW CROSS - S.E.I4 TIDeway 3696-2330

CORNER HORN
ENCLOSURES

HGB & HCIO

Types

For use
with
high quality
8" and 10~
loudspeaker

units

*

Available in a wide
range of hand-
polished veneers
in both contem-
porary and tradi-
tional deslgns.

pa

Right : Traditional - =
Design

i ! ]

.C.8 b A I g

H.C £24 e B e e

H_C_lo £26 These and other high fidelity equip-

ments are demonstrated at our show-

rooms. Daily 10.30 a.m.-5.30 p.m.
H.P. TERMS AVAILABLE Sarurdays 1030 a.m.-12.30 p.m.

% Send for illustrated brochures

B. K. PARTNERS LTD.

229 REGENT ST., LONDON, W.1. (Entrance Hanover St.) 'Phone: REG 7363

WIRELESS WORLL

Instruments mantu-
factured in Moving

Coil and rectifier
types to B.S.
89-1954.

SMALL PANEL INSTRUMENTS

2in.,, 2%in. and 3fin.
enclosed in cases of
black moulded insula-
ting material and pro-
vided with scales
printed in black on
matt white enamelled
metal dials.

Ammeters, Voltmeters,
and Microammeters.

Available as
Milliammeters

MANUFACTURED BY

WEIR ELECTRICAL INSTRUMENTS CO. LTD.
BRADFORD-ON:AVON - - WILTSHIRE

TELEPHONE 2378

U SPRINGS.
WIREWORK

& METAL PRESS

/he HEATH SPRING & NOTION Co L™®

HEADLESS CROSS. REDDITCH, ENG.
7e/epsone REDDITCH 861 - 862
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RADIO SUPPLIES

N.W.10. Tel: ELGAR 3644

JunE, 1955

SUPERIOR

DEPT. WWJ, 37, HILLSIDE, STONEBRIDGE,

High Class Cabinets

SUPERIOR BUREAU

THE HOME CONSTRUCTOR’S
BATTERY PORTABLE

The SUPEREX
55 ATTACHE

BUILDING COST £7.15.0 Plus 3/6 P.P.

Ideal for Tape Recorders

S. R. BUREAU

An elegant
cabinet in
richly figured wal-
nut veneer, internal
panels in polished sycamore. A drop front
lid covers a sloping, uncut control panel
(14in. long x 10%in. high) alongside which
is an uncut base-board (17%in. long x

multi-purpose  cab-
inet, finished in well

13%in. Back to Front). The inside of the
dropfrontlidispanelledinbeigeleatherette.
In the lower part of the cabinet are two
large storage cupboards (I34in. high, 74in.
wide, [ 64in. deep). The lid and cupboard
handles are in chased florentine bronze.
Overall dimensions (33in. high, 34in. long,
164in. deep). Price £17. Plus I5/- carr.

Outstanding Quality

7 x 4in. Elliptical Speaker
First Class Reception

4 Valve Battery Superhet
Long and Medium Waves
Cabinet [0%in. x 8%4in. x 5in.

Send [/6 for ** Superex 55 ' Construction

figured walnut veneer and built to the
highest standards of workmanship. A
blank motor-board size, (16in. long x I5in.
deep). Available prepared Unpolished or
Polished.

Price £16/10/- Polished. £13/10/-Unpolished.
Plus 15/- Carr. Send for Cabinet Leaflet.

Send for Cabinet Leaflet. Booklet.

TERMS: Cash with order 'or C.O.D.

Extra charge for €.0.D. UK.and N. PERSONAL SHOPPERS WELCOME Stop open 9a.m. to 6 p.m. Monday to Sat-

Ireland only. urday, | p.m. Thursday.

The High Fidelity
Specialists

OFFER FROM STOCK
AMPLIFIERS

The new Lowther T.P.10, 12 watts
output, push pull EL 34's, 7 to
70,000 c.p.s. £40.

Leak T.L./I0 amp. and pre-amp.
27 guineas.

Acoustical Quad I and control
unit. £42.

‘Wharfedale Super 8/AL, £6/6/7.
S/H Vitavon [2in. unit in reflex
cabinet. £22. S/H Audiom. £7.
S/H B.T.H. [2in. unit.  £3/0/-.

MOTORS, etc.

T Lorens transcription motor. £32.

PART EXCHANGE is our speciality.

EASY PAYMENTS by

f/5th deposit and
balance over 6, |2 or |8 months.

R.D. Senior amp. and pre-amp.
£43.

R.D. Junior and pre-amp. £25.
S/H Leak TL/I2 amp. and pre-amp.
£24.

S/H R.D. Baby de Luxe and Junior
pre-amp. £18.

SPEAKERS

Lowther T.P.| cornar reproducer.
£96.

Wharfedale Treble corner assem-
bly. £23/10/-.

Chaffey corner cabinet. 37 guineas.
R.D. Junior corner horn. £18/17/6.
Units for above—Goodman Axiom
102, £9/18/2, Axiom 101, £6/12/1.

Connoisseur transcription motor.
£25/15/5. Collaro. £13/9/6. SjH
Connoisseur 3-speed. £18. Ditto
2-speed. £13. Garrard RC.E0.M
changer with either 2 Acos or
Decca X.M.S. heads. £18.

PICK-UPS

S/H Decea X.M.S. with 2 heads
£5.

S/H Connoisseur super Irghtweight
with 2 heads. £6.

S/H Acos A.P.20 p.u. 50/-.
Leak dynamic with 2 diamond heads
and transformer. £20/19/9.

93-94 FLEET STREET,

LONDON,

E.C.4

Phone: CENtral 9391/2
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« STERNS” HIGH QUALITY
8-10 WATT AMPLIFIER

Having a front panel which is very
attractively finished in deep gold, and
on which the controls are clearly identi-
fied. The ideal amplifier for general
home use and for small halls, etc.

Price of COMPLETE KIT 1
including Valves and Drilled £7/10/-
Chassis, ete. (Plus 2/6 carr. and ins.).

We will supply it Completely Bullt for £9/10/-

e (Pius 5/- Carr. & Ins.)
Designed for hlgh quality reproduction up to an output level of 10 watts, baving 8V6s
in Push-Pull and incorporating negative feedback. It is suitable for use with all types
of Pick-ups and most types of microphones and the output transformer provides for

e of 3 and 15 ohm speakers.

BRIEF FEATURES
Valve line up 625, 68N7, 5Z4, with 6V6s in push pull.
The undistorted output level of up to 10 watts is produced from an input of .25
volts. .
Flrst class reproduction of Radio {(where a Tuning Unit is used) and Record Playing.
Separate Bass Boost and Treble Controls provide an excellent range of {requency
control.
Very satisfactory resuits are obtained with an average type of high impedance
Moving Coil or Crystal Microphone, a clear speech level of approx. 5 watts output
being obtained.
Power supplies (HT and LT) are available for a Tuning Unit.
For operation on A.C. Mains 200-250 volts 5¢ cycles.

us
[ 4
L]
[ 4
L]
L]

(4
[J
THE ASSEMBLY MANUAL is available ior 1/- and includes detailed layouts and
component Price List.

The NEW “LEAK’’ TL/10 AMPLI-
FIER and ““Point One’’ PRE-AMPLIFIER

This Amplifier has a maximum output of 10
watts and maintains in every respect the
world renowned LEAK reputation for
precision engineering, fine appearance,
and fastidious wiring. The Pre-Amplifier
will operate from any make or type of
pickup. A continuously variable input
attenuator at the rear of the Pre-amp.
permits the instantaneous use of crystal,
moving iron and moving coll pickups.
H.T. and L.T. supplies are avaliable for a
Radio Tuning Unit., An input attenuator
is fitted. B.A.E. for descriptive leaflet

PRICES :

(a) The COMPLETE AMPLIFIER WITH PRE-AMPLIFIER, £28)7/-, or £7/2/-
Deposit and 12 months at £2.
(b) The TL{10 MAIN AMPLIFIER ONLY: £17/17/-, or £4/7/- Deposit and 12 months

at £1/5/4.
{¢) The ** POINT ONE» PRE-AMPLIFIER ONLY: £10/10/-, or £2/12/8 Deposit
and 12 months at 15/-.

!V ANOTHER OUTSTANDING OFFER !!

A PORTABLE RECORD PLAYER incorporating
The New COLLARO 3-SPEED AUTOCHANGER
MODEL R.C. 54 for only / e
(Plus 7/8 carrlage and insurance.) £1 4 1 4/
H.P. TERMS: Deposit £3/14/- followed by 12
monthly payments of £1/0/5.

This is a really GENUINE BARGAIN . . .
The PORTABLE CASE is extremely well
made and covered with grey rexine, and,
as will be seen by the illustration, has
space available to accommodate an Ampli-
fier thereby enabling a complete ** RECGRD
REPRODUCER ’* to be quite easily made.
The COLLARO MODEL R.C.54 is a “mixer’’ 3-apeed
Autochange Unilt incorporating the famous light.
weight STUDIO “ 0" Crystal Pick Up, and it is undoubtedly
one of the best Autochangers made.

Our MODEL AMP. 3 AMPLIFIER willi operate perfectly with the Collaro Changer
and can quite easily be accommodated in the above Portable Case. It comprises a
3 valve A.C. Mains design employing a 8K6 Output Valve for about 3 Watts and incor-
porates an efficient Tone Control. Price £4/4/- assembled and including & 6}in.
P.M. Bpeaker.

« STERNS” MODEL CP3G 3 WAVEBAND
SUPERHET TUNING UNIT A highly sensitive tuning unit

providing for excellent reception of stations on the short wavebands (16-50 metres)
medlum waveband (200-350 metres) and the long waveband (800-2,000 metres).
We can supply this tuner to correctly operate with each of the Amplifiers.
@ Valve line-up: 6K8G (Frequency Changer), 68K7g (I.F. Amplifier),
6Q7x (Detector, A.V.C. and 1st A.F. Amplifier), and 5Z4g (rectifler).
A gramophone position is incorporated with the wavecbange
switch and the 6Q7g valve becomes the lst A.F. Amplifier for
the gramophone pickup.
The Tuner can be supplied with up to four controls—Tuning,
Volume, Tone and the Wavclength Switch (Tone and Volume
operate on both Radlo and Gram.)—but if your Amplifier aiready
has the Tone and Volume Controls we can omit both. When
ordering piease state what is required.
Overall chassis dimensions are 12in. x 8jin., x 8in. including the
{ull vision dial. 8ize 8§in. x 4}in.
For A.C. Mains only, power supply required—H.T. 250 volts 30
mA., L.T, 6.3 volts 1} amp.
Price, completely assembled and ineluding built-in power supply
£10/1Q/-. H.P. Terms: Deposit £2/12/6. 12 months of 15
i bled Power Bupply £9. Carriage. and
4/6 extra.)

Price y
Insurance 7/6 extra. (Dial Escutcheon is

WIRELESS WORLD

QUIPMENT and KITS

TO SUIT ANY BUDGET

B Y L e e

O COMPLETE “Hi-Fi”” AMPLIFIER KITS-—

JuNE, 1955

i —
P ]

PN NSNS

B

« STERNS ” 12 Watt “HIGH
FIDELITY’’ Push-Pull AMPLIFIER

A very high quality Unit attractively
finished In deep gold with each control
clearly identified on the front panel.
Comprising a Main Amplifier Chassly
and a Remote Control Pre-Amplifier
Tone Control Unit. The remote
control unit measures only
9x4x2hin. and contains
four controls, being: Bass-
Treble-Volume and a Radio,
Gram, Microphone 8witch
control. It incorporates its
own feedback circuit on the
Bass Channel. Loop negative
feedback is employed on the Main Ampli-
fier which has a valve line up of 6J5.-6N7-5U4
with two PX25’s in push-pull and 6J5 and 68N7 are used in the remote control unit,
THE COMPLETE KIT IS AVAILABLE FOR £14 -/- (Carr. & Ins. 6/~ extra)

THE COMPLETE UNIT ASSEMBLED AND b
HLP. Terms £4/5/- Deposit, 12 Months at £1/3/ 15 OF USE£17/-/

o~

Carr. & Ins. 7/6 extra.)
The measured frequency range of the amplifier with this unlé shows an exclellent m)-
sponse irom 14,000 oycles down to 20 cycles, the bass and trebie controls allowing
i ndependent control of gain at both ends of the frequency range from zero to a gain of 50.
It can be seen, therefore, that ample correction is provided to suit any type of pick-up
with any type or recording. Input voltage for maximum output i3 70 mV and 6.3 volts
L e e L e

milar des; i

set of assembly instructions is available foxfrg[..‘t L astiopictift el JpThalcompIctd

“HIGH FIDELITY” PUSH-PULL
AMP“HER Supplied Complete
with THE STERN’S DUAL
CHANNEL TONE CONTROL
PRE-AMPLIFIER UNIT

FOR ONLY £1 3/1 3/-

. (plus 7/8 Carr. & Ins.)
H.P. TERM8 DEPOSIT £3/8/- and 12
monthly payments of 18/2.
‘We are able to offer this equipment at such
an attractive price only because of a bulk
purchase of PARMEKO TRANSFORMERS,
CHOXES, ete.
It is deslgned for really good reproduction, employing two 6F6’s in push pull for approxi-
mately 10 watts outpnt. A total of 7 valves are employed, the main Amplifier having
6J5—68NT—two 6F6's and 5 Volt Rectifier and the separate Control Unit, which
is identical to that supplied with the 12 Watt ** Hi Fi'* Ampilfier described above,
has types 6J5 and 63N7. Loop Feedback is employed over the whole of the main
Amplifier and the PARMEKO OUTPUT TRANSFORMER ensures really good re-
production. Power take off socket is provided for an external Radio Tuning Unit, -
MQGJOWER BUPPLY AVAILABLE being 200 to 250 Volts at 45 mA. and 6.3 Volts
. o amps.
WHEN ORDERING PLEASE STATE WHETHER FOR 3 OR 15 ohm 8P EAKER.

R e T P N W N P
WE HAVE IN STOCK... THE DENCO F.M. FEEDER UNIT

Consisting of a 5 valve B design incor R.F. (6AM6) and F/C (12AHS)
Stages foliowed by Two I.F.s (6BA6’s) and Ratlo Discriminator 6A03, the coverage

provided being SS-IOOTBIIIQE‘OOM LET
P E KIT including VALVES

and DRILLED CHASSIS is available for £6/1 3/6

It is suitable for use with any type of High Fidelity Amplifier. (Plus 4/- Carr. and Ins.)

The descriptive manual, { circuit and C: Layont, eto., 1a available.

forl
£3/17/6 il 1o

TN NI NI NI NI NNV N N NN N NI NI NI NN N Pt NN NSNS TN

/6.

THE COMPLETELY ASSEMBLED CHASSIS,
ready for use, aligned and tuned

EACH PRICE INCLUDES TWO LF. STAGES.

Y P L D W P N

WILLIAMSON AMPLIFIERS BY GOODSELL

These Amplifiers hardly need enlarging upon, it being sufficient to say that they have
now become the d standard for quality r duction by which all others a ge
judged. Two Models arc available: .
MODEL G.W.18. Built completely to specification and giving 15 watts output
Price £33/1 5 i (Plus 7/6 Carriage H.P. Terms, Deposit £8 9/-

/ and Insurance.) and 12 months at £2/7/5.
MODEL G.W.IZ Uses slightly lower H.T. voltage to produce 10-12 watts
output but otherwise is built completely to apecification,
Price £27/1 0/_ (Phus 7{6 Carriage H.P. Terms Deposit £8/17/6

and Insurance.) and 12 months at £1/18/8.
THE MODEL P.F.A. TONE CONTROL UNIT
This Control Unit has established a reputation for its excellent quality of reprod uction
and ability to give adequate gain for any type of pick-up.
£5

4 Price 520/_/_ (Plus 7/6 Carriage H.P. Terms. Deposit
NSNS

and Insurance.) and 12 months at £1/8/2.

WE HAVE THEM IN'STOCK AND WILL BE PLEASED
TO DEMONSTRATE
or send S.A.E. for illustrated and dcscriptive leaflet.

PPN IS NI AN

When submitting orders, please ineclude posiage and paeking

STERN RADIO
LTD




Jung, 1955 WIRELESS WORLD 117

STERN’S DESIGN FOR HOME CONSTRUCTORS
The "SUPER-SIX”

A compact and highly efficlent superhet Radio-Radiogram chassis of out-
standing quality.

YOU CAN BUILD
IT FOR  £10/7/6

Including the OCTAL VALVE
LINE-UP

(£12/7/6 with the miniature valves)

Incorporating the new B.V,A. Miniature

Valve Line up. This receiver 1s designed

to the very latest specification and provision

18 made to incorporate either the standard Octal

Valve line-up or the new B.V.A. range of miniature

valves. Grent attention has been paid to the quality of the

reproduction of both Radlo receptton and Record playings, and

excellent clarity of speech and music is obtained.

A few brief details.

Covers 3 wavebands 18-50 metres, 190-550 and 800-2,000 metres.

Employs 6 valves having PUSH-PULL for 5-6 watts output.

Incorporates delayed A.V.C. on all wavebands and pre-relective feedback.

A 4 position Tone Control operation on both Radio and Gram.

Has independent mains supply socket for a Record Player.

8ize of Assembled Chassis 12in. x 8in. x 8in. Dial aperture 8§in. x 4iin.

@ For operation on A.C. mains 200-250 volts 50 cycles.

THE INSTRUCTION and ASSEMBLY MANUAL ls avallable for 1/6. It contains very

detailed practical drawings and eircuit & and a Price List.

STERN'S AMAZING

A 6 VALVE 3 WAVEBAND SUPERHET with PUSH-
PULL OUTPUT )
Thousands of these successful and very popular Receiver

Chassis have been sold for £15/15/- each.
WE CAN NOW OFFER THEM FOR 211’19’6

(plus 7/6 carriage and insurance).
H.P. Terms. DEPOSIT £3 and 12 Monthly payments

of 17/5.
GENERAL DETAILS
@ For nse on A.C. Malins 100/110 Volts and | @ Waveband coverage

200/250 Voits. 18 Bhortwave 16 to 50
@ Employs the latest Valves: 6BE6, 6BAG, metres, Medium 187 A .
BAT6. two 6BW6's in push pull and I to 580 and Longwave ‘g
6X4 (or similar) Rectifier. 800 to 2,000 metres.
@ It has 4 Mains socket on the chassis (or ® Has four controis: (1) Volume Control
connection to Gram Unit. with on-oft switch. ¢2) Tone Contro!
@ Incorporates extension apeaker and Plck- {operative on Gram and Radlo). (3)
up Bockets. ‘Wavechange 8witch with Gram position.
L] Oveml] sxze of Chassis is 11in. X 7}in. X (4) Tuning Control (Flywheei type drive).
8}ln. by | ® Negatlve Feedback 1s employed over the
Dial slze BMn X 4jin. entire audio stages.
(A Bro: Dial Escutch is @ Excell on up to approxi-
nvalluble lor 4180 | mately 8 Watts output.

T N NN

I1ITHE LATEST!!!
RADIO-RADIOGRAMCHASSIS

Model F3PP. A 7-valve 3-waveband Superhet
-Chassis with Push-Puil Btage. This Chassis
has been designed with particular regard to the
quality of reproduction. It incorporates
SEPARATE BASS and TREBLE CONTROLS
thereby ensuring the utmost flexibility of Tone
on both Radioc and Gram.
Briefly:
® Waveband coverage 16-50, 190-550 aund §00-2,000
metres.
® Valve lne-up X79, 6BA6, 6AT6, ECC83, GZ30 and
two 6AQS's in push-pull for approx 6 watts output.
@ Negative Feedback and drln)l’ed A.kVtC{ nd
Has independent mains supply socket for gram. connec
: oegml] s‘l)::oi Chassis 12in. x 8in. high x 7in. with dial eize 1I§in. fong x 4iin.

Far use on A.O. Mains 100/110 volts and 200/250 volts. £1 711 7 Io

(plus 7/6 carr. and ins )

Cash Price, tested and ready for use £17/17/-
H P. Terms: Deposit £4/7/- and 12 monthly paymenta of £1 15/4.

" o

RECEIVER ”Ioderm;e yourn  RECORD
CHASSIS Radiogram PLAYERS

COMPLETE RADIOGRAM EQUIPMENT-QUALITY AT LOW COST

i1
WE HAVE BOUGHT THE ENTIRE STOCK OF THE FAMOUS
MODEL B3PP RADIO or RADIQGRAM CHASSIS

SUMMARY—Select a RECEIVER CHASSIS and we will supply It TOGETHER
WITH THE ABOVE 3-SPEED CHANGER AND AN 8-inch or 10-inch
SPEAKER as follows:—

P.M.
FLEET ST THE £9/19/6 AUTOCHANGE WITH A SPEAKEE AND:—
1 09 & 1 1 5 | ] (a) With Model B3PP chassis ............... e £22 19 0 £5 15 O 12 of £1 lI 1
(b)

FAMOUS
3-SPEED AUTOCHANGER is offered for

%'_9/1 9[6 (Plus 7/8 carr. & ins.) Normal Price £13/10'0
Hire Purchase Terms £2/9/6
Dep. and 9 months at 19/-. -

® These units will autochange
on all three speeds, 7in., 10in. and
12in.

@ They play MIXED 7in.,
10in. and 12in. records.

® They have separate sapphire
for L.P. and 78 r.p.m., which are
moved into position by a simple
switch.

@ Minimum baseboard size re-
quired 14in. % 12iin., with height
above b5iin. and height below
baseboard 24in. A bulk purchase
enables us to offer these BRAND
NEW UNITS at this exceptional

| WE HAVE THE LATEST
3-SPEED AUTOCHANGERS IN STOCK

SEND S.A.E. FOR DETAILS
WE CAN ALSO OFFER THE LATEST
3-SPEED NON-AUTOCHANGE UNIT

BARGAIN OFFER !

. |,"'-

These Receivers Chassis have undoubtedly proved
to be about the most popular and successful yet
offered. They are designed to the most modern
specification with great attention having been
given to the quality of reproduction which gives
really excellent clarity of speech and music on
both Radio and Gram.

THEY ARE THE IDEAL REPLACEMENT
CHASSIS FOR THAT “ OLD RADIOGRAM,"*
ETC.

ALL CHASSIS ARE BRAND NEW aad
GUARANTEED FOR 12 MONTHS (B.V.A.
VALVES 90 DAYS).

THE NEW
ARMSTRONG F.C. 48

A high quality replacement Radio or
Radiogram Chassis having provision
for an F.M. Feeder Unit.

PRICE ASSEMBLED and READY

rnwz £23/18/0

(Plus 7/6 Carr. and Ins)

HP. Terms £5/18/- Deposit and
12 months at £1/13/9.

OUTSTANDING FEATURES INCLUDE:
8 Valves including 2 double Triodes.

8 Watts output from push-pull tetrodes. Heavy negatlvc feedback is used,
resulting in negligible distortion and high damping fact

Provision for using F M adaptor to receive the present hlgh qua.m.y transmissions
from Wrotham and the new B,B.C. V.H.F. stations.

An accessible socket at rear provides the power supply for this unit.
Independent controls glve BASS and TREBLE lift and cut with unique Ther-
mometer visuai indicator.

Gram. position on wavechange switch.

4 Wavebands Coverage 18-51, 50-120, 190-550, 1,000-2,000 metrea.

Large four-colour illuminated din 4

SPECIAL REDUCTIONS FOR |
COMPLETE EQUIPMENT

ash Price Deposit Monthly

L£28 16 6 £7 4 6 120f£2 0 |

Armstrong F.C.48 lnclndenGood-. £35 7 6 £8 17 6 120f£2 9 2
F3P mans 10in. PM

LONBON, E.0.4. Phone: CENTRAL 5812-3-4 fd; With Model }\W37(see overleaf) ............... £23 19 0 £6 0 0 I20f£1 I3 4

An additional charge of IOI- is made in each case to cover Carriage and insurance.
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Il Home Constructors !l
YOU CAN ASSEMBLE

The

foore

«Fidelity”

TAPE
RECORDER

FOR ONLY £4o

H.P. Terms are shown below.

!TIT ONLY NEEDS CONNECTING UP!!

We are completely satisfied that this Tape Recorder, although supplied at a Genuinely
low price, provides absolute Fidelity Recordings and, in addition to being completely
dependable, has a performance at least equal to recorders marketed at a far higher
price. The actual assembly of the Tape Recorder is extremely simple and only
involves a few connections. The Truvox Tape Deck and the Quality Amplifier
are supplied tested and ready for use, and aYl that is required to complete the
Recorder is to connect the two together (a connection chart is supplied for this

urpose) and secure them by the screws provided into the Attache Case. The items
1llustrated and described beiow form the complete equipment.

ing.
Brake.

MODEL T.R.LJF. QUALITY AMPLIFIER

This amplifier has been expressly designed to meet
the requirements of enthusiasts for ﬁdelité repro-
duction, and in particular to CORRECTLY
operate the above TRUVOX DECK. It is
supplied complete with a matched Elliptical
3 ohm P.M. Speaker, it incorporates an efhicient
Tone Control arrangement and has a Magic
Eye Level Indicator (Operative on Record).
In addition it can be used as a general purpose
Amplifier for high quality reproduction of
gramophone records direct from a Gram Unit.

THE NEW TRUVOX MODEL TR7U TAPE DECK

THE NEW TRUVOX MODEL TR7U TAPE
DECK. 3 Shaded-Pole motors. Drop-in Tape Load-
Push Button Control.
Fast forward and fast-reverse.
eliminating Wow and Flutter.
and 2 speeds, 33in. and 74in. per sec. Positive Azimuth
Adjustment. Overall size only 14}in. X 12}in.

" TAK ANDARD TAPES o4 5 ® WILL PLAY THE NEW PRE-RECORDED TAPES
A‘AA“AMA‘A" NN NN NS IS NI NSNS NSNS NSNS NN SN
"HOURS’ PLAYING AT 3iin.or{ § ® INCORPORATE
[ )  7in. X 4in., with E
SEND S.A.E. FOR DESCRIPTIVE LEAFLET.

Separate Push Button
Silent drive
Half Track working

4

SCOTCH BOY MAG-

ACOS CRYSTAL
MICROPHONE
MODEL MIC-33-1,
A highly sensitive mike
which accurately mat-
ches the input arrange-
ment of the amplifier.

NETIC RECORDING
TAPE, SupFlicd with a
1,200ft. reel of Scotch Boy
plastic tape famous for
its true brilliant quality.
The Recorder will take all
standard makes of tape.

PORTABLE ATTACHE CASE

This, as may be judged from the illustration
opposite, is a neat, compact and attractively

shed case, being covered with maroon
rexine and having an ivory coloured speaker
escutcheon. It contains concealed pockets to
accommodate the Microphone, Mains Lead

gGUARANTEED FOR 12 MONTHS (B.V.A. VALVES 90 DAY.S)z

and a spare 1,200ft. reel of tape.

(@ TRUVOX Mk. TR7U TAPE DECK
MODEL TRIF AMPLIFIER WITH
SPEAKER, 1,200ft. REEL OF TAPE..

(b) ATTACHE CASE AS ILLUSTRATED
ACOS CRYSTAL MICROPHONE ..

£1 if the packing case is returned to us in

(@) TRUVOX Mk. TR7U TAPE DECK ....

(b) AMPLIFIER MODEL TRIF WITH
SPEAKER

gc) PORTABLE ATTACHE CASE

d) ACOS CRYSTAL MIKE *“33” ........

(¢) REEL OF TAPE 1,200ft. ......... 00000

refunded if case is returned to us intact.

PRICE SUMMARY
WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, i.e.,, THE COM-
PLETE BUT UNASSEMBLED RECORDER FOR £40/-/-.
Deposit £10 and 12 monthly payments of £2/15/10 or in two parts as follows:—

NOTE: Please send 30/- to cover cost of packing, carriage and Insurance. We will refund
tact,
EACH UNIT IS AVAILABLE SEPARATELY AS FOLLOWS:
ASH

Please include £1 when ordering (a) or (¢) for packing charge, this

g

NWV\7
IT CAN BE SUPPLIED

THE Gt % COMPLETE and READY

CASH 12 monthly FOR USE for
PRICE DEPOSIT payments of (as illustrated abovi). £50
FOR USE ON A.C. MAINS
£3310 0 £810 0 £2 6 8 sH.P.T : Deposi - and
See note below re packing charge ( 12 nio:tr}?l‘; pa;‘r’::nttssgllso;/lgl/lg
£610 0 _ . and  1,200ft.

Including  MIKE
REEL of TAPE.

C 12 monthly
PRICE DEPOSIT payments of
£23 2 0 £517 0 £112 4 STERN
£14 13 g £416 6 £1 0 5
£210 0 —_ .
£115 0 — —_
whole amount will be [ ]
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THE “MINI TWO-THREE”
An “ Alldry” Battery Portable of

midget size, 6fin.x4§in. x33In.
designed to cover medium wave-
band 190-559 metres, with use of
short trailer aerial.
The simple design of this Receiver
18 8o arranged that efther a 3-valve
set or & 2-valve (afterwards easily
converted to the 3-valve) can be
made.
Consists of a T.R.F. circuit using
a regenerative detector with H.J.
stage and a high gain output
pentode. Valve line up IT4—
IT4—DL94.
The 2-valve set can be completely
built for £4/3/6 (lers case) and

s say |
CONSTRUCTORS S2)

A Midget 4-valve
Buperhet Portable
covering medium and long wave-
bands. Designed to operate on
A.C. mains 200/240 volts or by an
" Alldry '’ battery. The set is designed so that the
maln section can be rupplied us a separate unit, and can
be added at any time. The set supplledju an Alldryh"
battery het can be ted in the attache
case illustrated (size 9}in. x 43in. x 7in.). This Is the 2-valve for, £5/3/- (less case)
L aMracnvelyA:inlshed “l:l“’:i”dﬁ xfm]o}gé :ark Bgmcuho{ thdl:nf:d‘u:}::;:: valves, speaker
ue rexine. a combine ains) uperhet 3
Portabie a polished cabinet s avallable to o et | Scnd 2/- for the assembly instructlons; they include simple and
both Mains Unit and Batterics. Circuit incorporates delayed practical layouts and diagrams.
A.V.C. and pre-selectlve Audjo Feedback. ‘Iﬁne ic’tlls}‘co:nple:e in;v‘rflﬁggu‘t‘l’:ﬁd — -
includes ready-wound frame aerials, fully align .F. transf. an e] e, =
eto. Overallsize of R e Ll ity e e M VCIOLN SHi R U C TO RS Y
can be completely built for £8/16/3 (pius Mains Unlt if required). Send 1/3 for the fully descriptive Assembly A NEW SUPERHET TRANSPORTABLE

Book which includes Practical Layouts and complete Price List of Components. Portable case available
separately, 37/6. { THE “SUPER THREE”
““ Y. Designed for local station reception
PERSONAL SET* BATTERY ELIMINATOR D o arn ooy [—

A complete Kit of parts to build a Midget
“ Alldry** Battery Ellminator, giviug
approx. 69 volts at 1l0mA. and

1.4 volts at 250 mA.

This eliminator is for use on
A.C. mains and 13 sultable for
any 4-valve Bupcrhet Re-
ceiver, requiring H.T. and
L.T. voltage as above, or
approx. to 69 volta.

The Kit §s quite easily and

This design provides for a 3-valve
(plus  Metal  Rectifier) Superhet
Receiver incorporating a Frame Aerial
for *‘ room-to-room’* use, provision
is also made for & short external aerial
11 required, for the reception of Conti-
nental 8tations.

Briefly the features are as follows:—

@ For use on A.C. Mains 200-250 volts,
® This sct includes a Mains Trans-

quickiy assembled and is housed in u light-aluminlum case size 4jin.x 1§in.x 3}in. former and Chassis is NOT live o mains
Price of complete Kit with easy-to-follow assembly {ustructions, 426. L (as many other sets of this type are)
In additlon we can offer a simllar COMPLETE KIT to provide npprlo: 90 volf; %z :;x;id e?:atc}?:e;ﬂa tet: Etecelver can safely be
0 o 5 bied unit 7in. X 2j1n. x 1 Price . , etc.
B m—d: 4 Zpylat 80 mA- B elot assam) i 0 27 -® Valve line up 8K8—8J7—KT61, plus Metal Rectifier.
A COMPLETE @® The I.F. Transformer is supplied  pre-aligned'* and thereby ensures extreme

simpliclty of Tuning—In fact, more simple than most T.R.F. Receivers.
® Compact and easy to build simple ** point-to-point ** practical diagrams are supplicd

‘«“CAR RADIO”

with a completely drilled chassis,
FOR THE HOME The complete Receiver Chassls can be built to cover the £6 L] s
CONSTRUCTOR Medium Waveband only for £6 1 6 3
11}tn. x 43in. x 3}in. Or to cover both Long and Medium Waves for . a

The attractive Polished Wood Cablnet 11} inches wide, £1 1 o
8} inches high and 6 inches deep lllustrated above is & =

The CONSTRUCTOR '8 MANUAL is avaliable for ] /-, this shows the component prices,
| which are all available for separate purchase.

A design of & complete §-VALVE
SUPERHET RECEIVER em-
ployilng an R.F. B8tage, and R
ncorporating & separate VIBRATOR PACK size 4 x 2

x 61in. for use on 6 or 12 volt D.C. supplies. t =
We can supply all components to b:éld '.his‘ dx e ; o il Y] Pack A DUAL-CHANNEL PRE-AMPLIFIER and
including & Metal Case, Valves, Drliled Chassis and 5in. P.M. Speaker for £13/9/6.
(Carr. and Ins. 5/6 extra)} Or the Recelver Componcnts for £9/19/6 and the Vibrator TONE CONTROL UNIT
Compounents for £3/10/-. , - ,
This is NOT an EX-GOVT. Receiver, it is 2 new design employlng new Components. Attractively finished in ** Old Gold **
Send 2/8 for the complete set of ABSEMBLY INSTRUCTIONS, CIRCUITS and | and providing full control of BASS
PRACTICAL LAYOUTS, including a lete individual C Price List. and TREBLE in conjunction with a
main volume control.
A BULK PURCHASE ENABLES THIS It can be used with any amplificr
and with any pick-up. the range of
SPECU\L PR'CE REDUOTION Lr:&ucncy control provided byA!.he

THE ing ample

@ L ] for all types of plck-ups and all natures of

SHAFTES Bu RY Po RTABLE A M PLI FIER recordings, l.e., Engllsh, American and long-playlng
without recourse to .pick-up correction, The extreme

) flexibility of the bass and treble control is such that the level of bass

Suitable for home mse and small Halls. Has matched and trebie can be set to sult any conditions lrrespective of the volume output of the

inputs for both Record Players and Microp! characterlstics are glven in 12-watt amplifier advt. The t
Also provides for the *“ mixing ** and * fading * of measures only 9in, x 4in. x3}in., inclading seii-contained powl')er supply and ha\nunl:c
both Gram. and speech as request. accommodated elther on or away from the inaln amplifler, i.e., on the front panel
of a cabinct or any other position, Price including drilled chassis, valves (6SN7 and
8J6), £3/16/9. Complete assembly data ls available y for 1/-. C 1 y

assembled and ready for use, £5/5/.

't THE IDEAL SET FOR USE IN CARAVANS, ETC.
A 5-VALVE 2-WAVEBAND SUPERHET : -
RECEIVER OPERATED FROM A 6-VOLT

BATTERY - £6,17,6

{plus 5/- Carriage and Insurance.)
These Recelvers, which we have recently acquired by
bulk purchase, are ex-British Ministry of Supply, and
are new and unused. They are a two-waveband Superhet
with R.F. Stage, covering 8hort Wave 18 to 50 metres
and Medium Wave 200 to 550 metres, fully calibrated
on a clockface dial. A 5in. loudspeaker Is built in and

COMPRISING
(a) A 4-Valve High Gain Amplifier for use on A.C. or D.C. mains
200-250 wvolts with 5 watts output. Incorporating independent
Volume Controls for Mike and Gram,, cither of which can be
{aded at will, a variable Tone Control and independent input

sockets for Mike and Gram, the whole Chassis § tai tal cabinet with lid
() A Tm'l:miversetb(}arbonl”;lllmphgn:w“(mch obtains itz polarizing nn:l“c:r:yin? ‘h:n:lfeo n\xincel;i ‘r::u‘::e: ‘1:‘2;.}"1:5 xv';gln,x
current from the amplifler—no batteries are necessary. T all, V. i \ , 7B6 and
(¢) An 8in. Goodmans P.M. Speaker with the “ Ticonal ** magnet for i-r.h overnl R e B, Weib SR
frst-class reproduction. I—_I They are made for 6 VOLT D.O. aupp]yl and the current consumption s 4/5 amps.
THE GOMPLETE EQUIPMENT is a” contained in the }’hey_po_ssess excellent sensitivity and wiglve verygod results on a very short aerial, -
N «= A BULK PURCHASE ENABLES US TO OFFER
PORTABLE CARRYING CASE £-| 8/0/ 0 . l THIS “ PUSH-PULL " 7-VALVE

SUPERHET RECEIVER £1 211 916

Having been reduced from £30/9/-. HIRE PURCHASE TERMS. DEPOSIT £4/10/- For only

and 12 monthly payments of £1/5/4 @ Light in welght ® Easy to CARRY @ GENU
INELY PORTABLE. An illustrated leaflet containing free data is avatlahle on receipt
of 8.A.E.

109 =« 115 FLEET ST.

(Carr. & ins.7/6 extra)

F H.P.—£3/4/6 Dep. 12 mths. at 18/4.
These recelvers Models AW3-7 are made by
a well-known set of manufacturers and in-
corporate the latest Osram Valve Line-up
of X79—W77—DH77—H77—U78 and two
N78s in Push-Puli for approx. 7 watts
output, They cover 3 wavebands 18-50
metres. 190-550 and 800-2,000 metres, and arc
for operation on A.C. mains 200-250 volts. A Gram.
position 18 on the Wavechange Switch.

They make an excollent replacement Radlogram Chaasis having a P.YJ. connection on

. o the Chassis. Extenslon speaker connection is also provided. Overali size of chassis:
LO N 00 N y E.c.4. Phone : CENTRAL 5812-3-4 flzlegngxmn,xsm. high. dial aperture 8iin.x 4}in. (Dial Escutcheon available
or 3
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RS.C. TRANSFORMERS
L.T. Types H.T. Type H.W. e
20y 3anw.. 1o S0vamA. 31| FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED
o ol . g9  230v.80 mA.. 7/9 I MAINS TRANSFORMERS | FILAMENT TRANSFORMERS
62 v. yahw. 2/9 250 v 150 mA. 9/9 | Primaries 200-230-250 v. 60 cfs. Primaries 200-250 v. 50 c/s.
RM4 250 v. 260 FULLY SHROUDED UPRIGHT MOUNTING |6.3v.15a....... 0-4-63v.2a.... 7/9
F.W. Bridge Types A Lo 11/9 |250-0-250 v. 60 mA. 6.3 v. 2a, 5 v. 2a, 63v.3a 6.3 v. 6 17/6
300 v. 275 mA. 12/11]  Midget type, 2}-3-3in. . . 17/6 |12v.1a. Vb (U &gt
6/12v.1a....... 4mn F.W. (Bridge Type) 350-0-350 v. 70 mA., 6.3 v. 19/9 |0-2-4-5-6.3 v. 4a 16/9 12v.3a.0r 24 v.
62V, 2.a..... 89 250 v S0mA. " 11/ 25&%53\5;00111,4\ 63v 4'v., da,ct, 6.3v.2a, ...... /6 15a .coenee 178

00-AXIAL CABLE. 75 obms }in, 7d yard.
Twin screened feeder, 10d. yd.

SILVER MICA CONDENSERS. 5, 10, 15, 20, 25,
30, 35, 50, 100, 120, 150, 180, 200, 230, 300 30
100, 470, 500, 1,000 ptd. (,001F), 002 mfd.
(2, 000 pfd) All at 5d. each, 3/9 dozen one type.

DIAL BULBS, MES, 8 v. 015 a, 6/9 doz,;
6.5 v. 0.3 a.,, 6/9 doz, 45 v. 0.3 a,, 6/9 doz.

ELECTROLYTICS (Current production)
NO Go

T ex vt,
Tubular Types . Can Types
4 I
B v, 3la  16mfd 850v... 1/11
16.F 350 v. 16uF 450 v....... 2/9
16uF 450 v. 24uF 350 v.. 2/11
16uF 600 v. 3/9 32uF 360 v....... 2/11
v, 38 32mid 450v... 4/9
816.F 500 v, .. aji1 b4mifd 450v... 4/9
26uF 25 v. ... 1/3 100 mfd. 450 v. 4/9
50uF 12 v. ...... 1/3  8-8uF 450 v.... 3/6
50uF 50 v.~..... 2/3  8-8 mfd. 500 v. 4/9
100 mfd. 12v.... 1/9 8-16uF 450 v.... 2/11
100mid- 25v.... 2/3  jeya.F 450 v. 4/11
Can Types : 250 4/9
8 mfd. 350 v.... 1/3  16-32uF 350 v.
8 mfd. 450 v. 2/3  32-32.F 350 v. 4/9
16 mfd. 500 v. 3/9  32-32uF 450 v. 5/11

250-0-250 v. 100 mA., 6.3 v. .
250-0-250 v. IOOmA. 63v (Sa 5v 3a

for R1365 conversion .............cceerueenn 31/-
300-0-300 v. 100 mA., 6.3 v. 42, 5 v. 3a.... 23/9
300-0-300 v, 100 mA., 6.3 v.-4 v. 4 2, c.t,,

L 998 2 eoaagaed oo - - o0oa00aeEIIn S0 6/9

350-0-350 v. 100 mA.,, 63 v. 4 a, b v. 3a. 23/9
350-0-350 v. 100 mA., 6.3 v.-4 v, 4 a,, C.t.,
0-4E51v o BRaY o R swalo e e s e
350-0-350 v. 150 mA., 6.3 v. 4a,, 5v. 3 a. 33/9
350-0-350 v. 150 mA., 6.3 v. 2a,,6.3v.2a,,
o T B By garnnnoosasaconmoooo 80 0000000050000 33/9
425-0-425 v. 200 mA.,, 6.3 v.4a,c.t, 63 v.
4a,ct,5v.3 a suitable Williamson
Ampliﬁer, ELC I ot s aas e R s i slaalvuplaie
450-0-450 v, 250 mA.,8.3v. 62,63 v.6a,,
B RO S 100000 69
TOP SHROUDED DROP THROUGH TYPE
250-0-250 v 70 mA., 6.3 v. 25a............. 13
260-0-260 v, 70 mA,, 63v.2a,5v. 2a....
350-0-350 v. 80 mA., 6.3v. 2a,5v. 2a....
250-0-2560 v. 100 mA,, 6.3 v. 4a.,5v. 3 a. 22/9
300-0-300 v. 100 mA, 6.3 v.-4 v_ 4 a, c.t,,
0-4-5 v. 3 a.
350-0-350 v. 100
3a

bV
4 350-0:350 v.
E.H.T. TRANSFORMERS. 2 500'v. b mA

2-0-2v.11a., 2-0-2 v, lla forVCR97,
VCR517 37/

CHARGER TRANSFORMERS

All with 200-230-250 v. 50 c/s. Primaries: 0-8-16 v.
1} a, 11/9; 0-9-15 v. 3 a,, 16/9; 0-9-16 v. b a,,
19/9; 0~9 15 v. 6 a., 23/9.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/s 120 v. 40 mA. 1/11
120 v. 40.mA., 5-0-6 v. 14/9

OUTPUT TRANSFORMERS

Midget Battery Pentode 66:1 for 354, etc. 3/8
Small Pentode, 5,000Q2 to 3Q2 3/9
Standard Pentode, 5,000Q2 to 3Q . 4/9
Standard Pentode, 8,000 to 3 . 4/9
Battery Pentode, 10,000 obms to 3 ohms... 4/9
Multi-ratio 40 mA. 30:1, 45:1, 60:1, 90:1,

Class B Push-Pull .. . 5/6
Push-Pull 8 Watts 6V6 to 3 ohms , 8/9
Push-Pull 10-12 Watts GV6 to 36 to 15( 15/9

Push-Pull 10-12 Watts to match 6V6
3-5-8 or 15Q2
Push-Pull 20 Watts high-q y
wound, 6L6, KT66, etc., to 3 or 15Q

to

a7/9
SMOOTHING CHOKES
250 mA., 3 H., 50 ohms .. 11/9
160 mA., 7-10 H. 250 ohms ; - 119
100 mA., 10 H., 150 ohms potted . 9/9
100 mA., 10 H. 200 ohms..... 8/9
80 mA., 10 H. 3850 ohms .. 5/6
60 mA., 10 H. 400 ohms 411

VOLUME CONTROLS with long spindles,
all values, less switch, 2/9; with S.P.
switch, 3/9.

WIRE WOUND POTS: 20 ohms, 500
ohms, 5K, 20K, 100K (medium lengt.h
spindles), 2/9 220 ohms, 2K, 10K,
20K, Preset type, 1/9 each.

EX GOVT. AMMETERS. Moving coil.
G.E.C. 0-5 amps., 2in. scale, 11/9.

EX-GOVT. E.H.T. SMOOTHING CONDENSERS

.25 mfd., 4,000 v. Blocks ... 4/9
.5 mfd., 2 500 v. Blocks 3/9
.5 mfd., 3,500 v. Cans ...... 3/3
.1 mfd. plus 1 mfd. 8,000

(common negative isola ted) 9/6
1.5 mfd., 4,000 v. Blocks 5/9

EX-GOVT. BLOCK PAPER CONDENSERS

2 :é(dl 888 V. 1;: 6-6 mfd. 450 v.... 5/9
4 .500v. ... 2

imid 1,000v. . g3 S md-600v. .. 59
4 mfd. 1,500 v.... 4/9 8-8 mfd. 500 v.... 6/11
4 mfd. 2,000 v.... '6/9 15 mfd. 500 v. ... 7/9

4 mfd. 400 v. plus 2 mfd, 250 v., 1/11.

M.E. SPEAKERS. All 2-3 ohms, 8in, R.A. field,
600 ohms, 11{9 10in. R.A. field, 1,500 ohms, 23/9
10in. R.A. fie d, 1,000 chms, 23/9

SPECIAL OFFERS. Mains Trans. 200-250 v. 60 ¢/s.
Primary Secs. 250-0-250v. 200 mA. 6.3 v.8a. 5v.
3 a, 21/9. Small output Transformer, 5,000
ohms to 3 ohms., 1/11.

GOODMANS 3iin. P.M. SPEAKER (ex equip.),
with battery pentode trans., 12/9.

HEAVY DUTY BATTERY CHARGER

For normal 200/250 v. A.C. mains input. To
charge 12 v. battery, Variable charge rate of up
to 10 amps. Fitted Meter and Fuses. Guaranteed
12 months. Carr, 7/6. £6/19/6.

DRYDEX HANDLAMPS. Suitable for garage
lights, etc. (Normal price 29/6& Limited number.
Brand new boxed, fitted with bulb, 19/6.

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT with louvred crackle finished case. Mains in-
put 200-250 v. Output 120 v. 40 mA., and 2 v.
% a. Price with circuit, 29/6.

Or in working order, 31/6

THE SKY FOUR T.R.F. RECEIVER

A design of a 8-valve 200-250 v. A.C. Mains
receiver with selenium rectifier. For inclusion in
either of cabinets illustrated above. It employs
valves 8K7, SP61, 8F6G, and is specially designed
for sunphcxty in wiring. Sensitivity and quality
is well up to standard. Point-to-point wiring
diagrams, instructions, and parts list, 2/6. This
receiver can be buflt for a maximum of £4/19/6
including cabinet, Available in brown or cream
bakelite, or veneered walnut,

P.M. SPEAKERS. All 2-3 ohms, 6}in. Plessey,
16/9. 8in. Plessey, 16/9. 10in, R.A,, 26/9. 10in.
Plessey, 19/9. '10in. Rola with Trans 29/6.

R.8.C. BATTERY CHARGER KITS.

I For mains
input 200-250 v. 50 c/fs.

To charge 6 v. accumu-
lator at 2 amps., 25/9.
To charge 8 v. or 12 v.
battery at 2 a., 31/6.
To charge 8 v. or 12 v.
battery at 4 a., 49/9.
ABOVE KITS CONSIST
OF GREEN CRACKLE
LOUVRED STEEL
CASE, MAINS TRANS-
FORMER, FULL WAVE METAL RECTIFIER,
| FUSES, FUSE-HOLDERS AND GCIRCUIT.
Any type assembled and tested for 6/9 extra.

®

RS.C. 6 v. or 12 v. BATTERY CHARGER

For normal A.C. mains
input 200-230-250 v., 650
cfs. Selector panel for
6 v. or 12 v. charging.
Variable charge rate of
up to 4 AMPS. Fused,
and with 5 amp meter,
Well ventilated metal case
with attractive crackle
finish. Guaranteed for 12
months, 69/6. Carr. 2/6.

| EX.GOVT. MAINS TRANSFORMERS

All 230 v. 50 c/s. input.

l 88v. 4a. 9/9
48v.1la. ... 9/9
0-11-22v. 30 a. .. 72/6
16-18-20v.35a. .. 79/6
7.7 v.C.T. 7 amps.,, 4 times 25/9
460 v. 200 mA., 6.3 v. b a. 27/9
300-0-300v. 80 mA. 6 v.3a. ...... 8/11

— 278-0-278 v. 100 mA. ............... 8/9

300-0-300v, 160 mA., 610-0- 610 v. 150 mA.,

1,2200v2 1350 AN . . . SNNNINY;D Sheam 29/6
400 v. C.T. 150 mA. 4 v. 5 a.,, 6.3 v. 6 a,,

63v.0.6a,4v.8a.,4v.6a,4v.3a,

AV, 31a,, DIVE 2. oiaoee.. TR 22/9
EX-GOVT. AUTO TRANSFORMERS
15-10-5-0-195-215-235 v. 500 watts ......... 27/9
Double wound 10-0-200-240 v. to 10-0-

275-295-315 v. 1,000 watts ...........c...... 69/6
Double wound 0-110-240 v. to 0-130-140-

150-160-170 v. 1,500 watts .................. 69/6
‘Carriage on any of above 5/- extra.

EX-GOVT. SMOOTHING CHOKES
250 mA., 10 H. 50 ohms .. 14/9
250 mA., 10 H. 100 chm 14/9
250 mA., 3 H. 50 ohms.. 8/9
150 mA., 10 H. 50 ohms .. 10/11
100 mA., 10 H. 100 ohms. Tropi 6/9
100 mA. 5 H. 100 ohms. Tmpxca.hsed 3/11
50 mA., 50 H, 1,000 ohms. Potted ... 8/11
90/100 mA., 10 H. 100 ohms. Potted 8/9
50 mA., 5-10 H. 2/9
L.T. type 1 amp. 2/9
CHASSIS
18 s.w.g. undrilled alu- | 18 s.w.g. aluminium
minjum amplifier type | receiver type.
(4-slded).

12in. X 8in. X 24in. 5/3
14in, X 10in. X 3in. 7/11 16in. X 8in, X 23in. /6
16in. X 10in. X 3in. 8/3 | 20in.x 8in.X 2}in. 8/11
18s w.g. aluminium re- | 16 s.w.g. aluminium
ceiver type. amplifier type, 4-sided.
6in, % 3gin. X 14in, 1/11 | 12in. X 8in. x 2}in. 7/11
7}in. X 4%in. X 2in, 2/9 16in. X 8in. X 24in.10/11
10in. X 5}in.x2in. 3/3 20in. X 8in. X 2}in. 13/6
11in. x 6in. x 2§in. 3/11 | 14in.X 10in. X 8in.13/6
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RS.C. HIGH FIDELITY 25 watt AMPLIFIER A4

A NEW DESIGN FOR 1955
HIGH GAIN “PUSH PULL OUT-
PUT.” BUILT-IN PRE-AMP. TONE
CONTROL STAGES. INCLUDES
7 valves, sectionally wound output
transformer, block paper reservoir
condenser, and reliable small com-
ponents. AN INPUT OF ONLY
20 millivolts IS REQUIRED FOR
FULL OUTPUT. THIS MEANS
THAT ANY TYPE OF MICRO-
PHONE OR PICK-UP IS SUITABLE.
Two separate inputs controlled by
separate volume controls allow simul-
taneous use of “ Mike "’ and Gram., or
Tape and Radio, etc., etc. Individual

controls for Bass and Treble *“lift”’ and *“ cut”

fi}i NN

Sl

Six
negative feedback loops giving total of 24 D.B. Fre-
quency response + 3 D.B. 30-20,000 ¢/s.
H.P. Terms on assembled units. Deposit 26/- and 1z monthly payments 20/~. Plus carr. 10/-
Terms to include cover, mike, speakers, etc., on request. Cover as illustrated if required, price 17/6 extra.

Hum level 66 D.B. down. Certified
total harmonic distortion of only
0.35% measured at 10 watts. Com-
parable with the very best designs.
SUITABLE FOR SMALL HOMES
OR LARGE HALLS, CLUBS
GARDEN PARTIES, DANCE
HALLS, etc., etc. For ELECTRONIC
ORGAN OR GUITAR. For
STANDARD OR LONG PLAYING
RECORDS. Size 12 x 10 x gin. For
mains A.C. 200-250 v. 50 c¢/s. Power
consumption 175 watts. Outputs for
3 and 15 ohm speakers. The kit is
complete in every detail. Chassis is
fully punched. Easy to follow point-

to-point wiring diagrams are supplied. EXTRA HIGH
SENSITIVITY, HIGHEST QUALITY for
Or assembled ready for use 50/- extra

9 Gns.

W.B. ““STENTORIAN "’ High fidelity P.M. Speaker
HF1012, 10 watts, 156 ohm (or 8 ohm) speech coil. Where
a really good quality speaker at a low price is we

COLLARO HIGH FIDELITY MAGNETIC PICK-UPS
High lmpedance type. Limited number, brand new, boxed
and perfect at fraction of pormal price. Only 35/-.

highly recommend this unit with an amazing periormance.
£3/17/6.

MICROPHONES. Crystal, hand or Desk type, high
fidelity Acos, 50/-. Stand type with base and adjustable
stem, £6/19/6. Both suitable for use with our amplifiers.

PLESSEY 3-SPEED MIXER AUTOCHANGERS with
orystal pick-up having alloy stylus with separate sapphire
points for long playing or standard records. (Will play
2,000 records before replacement stylus required). Brand
new, cartoned, guaranteed. For 200-250 v. A.C. malns.
Limited stocks at oniy 10 gns. plus 5/ - carr.

H.M.V. LONG PLAYING RECORD TURNTABLE
COMPLETE WITH CRYSTAL PICK-UP (SAP-
PHIRE STYLUS). &peed 334 r.p.m. BRAND NEW,
CARTONED. Only £3/19/8 (approx. balf price). Carr.
5/~ (for 200-250 v. A.C. Mains).

R.S.C. 4-5 WATT HIGH GAIN AMPLIFIER
TYPE A5

A highly sensitive 4-valve quality amplifier for the home,
small club, etc. Only 50 millivolts input is required for tull
output so that it is suitable for use with the latest high-
fidelity pick-up heads, in addition to all other types of
pick-ups and practically all mikes. Beparate Bass and
Treble controls are provided. These give full long playing
record equalisation. Hum level is negligible being 71 D.B.
down. 15 D.B. of ncgative feedback is mwsed. H.T. of
300 v.. 25 mA. and L.T. of 6.3 v. 1.5 a. 18 available for the

| to be heard at the master control.

DEFIANT RECORD PLAYING TURNTABLE
COMPLETE WITH PICK-UP.

(High Impedance Magnetic Type). Unit is housed in a

beautiful walnut veneered cabinet of attractive design.

For all standard records (78 r.p.m.). Limited number.

Brand new, cartoned £5/19/6. Carr. 5/-.

A PUSH PULL 3-4 WATT HIGH GAIN

AMPLIFIER FOR £3/7/6.
For mains input 200-250 v. 50 cfs. Complete kit of parts
including point-to-point wiring diagrame and instructions.
Amplifier can be used with any type of feeder unit or plck-up.
This is not A.C./D.C. with *live*’ chassis but A.C. only
with 400-0-400 v. Trans. Output is for 2-3 ohm speaker.
(We can supply a very sultable 10in. unit by Rola at 27/9).
The amplifier can be supplied ready for use for 25/~ extra.
Full descriptive leaflet, 8d.

R.S.C,MASTER INTERCOMM. UNIT. with provision
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
The unit is in kit form
and point-to-point wiring diagrams are supplied. A walnub
veneered wood or Brown Bakelite cabinet is included.
Mains input is 200-250 v. 50 ¢fs. H.T. line 300 v. CHASSIS
I8 NOT * ALIVE.”” Ideal for use as * Baby Alarm.’’
Sound amplification 4 watts. Price only £5/18/6. “ Listen
Talk Back Unit '’ in bakelite or walnut veneered cabinet,
can be supplied at 35/- each. The Master Unit can be
supplied assembled and tested for 30/- extra.

ALL DRY RECEIVER
BATTERY SUPER-
SEDER KIT

All parts for an ** Alt Dry **
Battery Eliminator. Com-
plete with case. Completely
replaces 1.4 v. and 90 v,
batteries where normal
mains supply of 200-250 v.
50 cfs is available,

Price with circuit, 38/9.

Or ready for use. 45/6.
Bize of unit B X 4§ X 24in.

supply of a Radlo Feeder Unit, or Tape Deck p: L
For A.C. mains input of 200-230-250 v. 50 cfs. Chassls ia
not alive. Xit is complete in every detail and includes fully
hed chassis (with b late), with green grackle finish,
and polnt-to-point wiring diagrams and instructions.
Exceptlonal value at only £4/15/-, or assembled ready for
use 30/~ extra, plus 3/6 carr. !

BATTERY SET CONVERTER KIT. Al parts ior con-
verting any type of battery receiver to all mains. A.C. 200-
250 v. 50 ¢/s. Kit will supply fully smoothed H.T. of 120 v.
90 v. or 60 v. at up to 40 mA., and fully smoothed L.T. oi
2 v. at 0.4 a. to 1 a. Price complete with circuit and Instrue-
tions only 48/9. Bupplied ready for use for 8/ extra.

32 THE

under £2, 2/6 extra under £3,
Open to Callers : 9 a.m. to 5.30 p.m.

Terms C.W.O. or C.O.D. No C.0O.D. under £1I.
Full Price List 6d.
Saturdays until | p.m.

p {

— LEEDS,

Postage 1/- extra under 10/-.
Trade List 5d.

1/6 extra

R.S.C. A3 10 WATT “PUSH PULL” HIGH
FIDELITY AMPLIFIER.

With Self Contained Pre-amplifier and Tone Control.

‘This amplifier, whilst having sufficient output to fill a small
hall, is the ideal amplifier for the quality enthusiast who
knows that though the average listening level is less than
| one watt it is necessary, for the very highest quality to
| have an output of at least ten times this figure in order to

ly distortionl duction of sudden

ob!
I loud sounds.
The layout of the componenta has been planned to glve the
very maximum of per wlth the mi of
constructional effort. Large safety factors In every com-
ponent A.Q. and H.T. fuses, punched chassis with baseplate,
screened input plugs, valves, and with easy-to-follow point
to-point wiring diagrams. Everything is supplied down to
the last nut and bolt.
Two Independent inputs are provided with two associated
ind dent volume so that can be
mixed together it desired, such as microphone announce-
ments ¢ on a musical or two
itly controlled P or even just gramo-
phone/radio, fading over from one to the other. Variable
e 1ift and cut with variable treble lift and cut tome
controls arc fitted, giving full long playing record equalisation
for uncorrected pick-ups. They are also provided so
that the user can alter the tonal value to suit his personal
taste and surroundings. Because of the large negative
feedback employed the output transformer can be so
designed that it provides all the specified power even with
large variations of londspeaker impedance. Terminals are
provided for 3 ochm and 15 ohm loudepeakers.

H.T. and L.T.-available for the supp!y of a Radio Feeder
Unit.

ng 9

ni
* Blx Negative Feedback Loops.
130 millivolts input only required for full output.
Frequency response + 3 DB 50-20,000 cycles.
Negligible hum and distortion,
For A.C. maips fnput 200/230/250 v. 50 ¢fs.

COMPLETE Xit of Parts 7 GNS.  (earriage 5/-)
Supplied assembled and tested for 45/~ extra.
HP. TERMS AVAILABLE ON ASSEMBLED UNITS

FOUR STAGE RADIO FEEDER UNIT.

Design of a HIGH FIDELITY, L. and M. wave T.R.F.
Unit with self-contained heater supply and thorough H.T.
decoupling. Only 250-400 v. 15-20 mA. H.T. required
from maln amplifier. Three valves and Low Dlstortion
Germanium Dicde Detector. Tlat topped response char-
acteristic. Loaded H.F. coils. Two variable Mu controlled
H.F. stages, 3 gang condenser tuning. Cathode follower
output stage. Bwitch position for Gram. and Gram. input
and output sockets. Performance comparable with the
best In Feeder Units. For A.C. malns 200-230-250 v.
operation. Bize 11-6-74in. Illustration, full set of easy-to-
follow wirtng diagrams and instructions and individually
| priced partslist 2/6. Thisunitcan be bulitfor only £3/15/-.
| ineluding Dial and Drive Knobs and every item required.
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CLYNE RADIO LTD.

R1155A RECEIVERS guaranteed service-
able In original packing cases. £7/19/€.
Fully assembled Power Pack and output
stage, to plug stralght into R11355 for A.C.
2004250 volta at 79/6. We have a few brand
new R1155A at £11/19/8, also In original
packing cases—Deduct 10/- 1if purchasing
either receiver together with power pack.
Plus 10/~ packing and carriage,
R1124 RECEIVER UNIT. Coverage 30-40
Mcjs. Inciuding 6 valves—3 ‘ype 9D2,
1 each, 8D2, 15D2 and 4D1—B,x valve
screenlng cans, 24 ceramic trimmers, 4
ceramic valve holders, resjstors, condensers
LF.T.'s colls, etc. In very good omdition,
abarzun at 166 each only, pius 3{8 packing
postage.
RECEIVER TYPE 25/73. (The receiver
section of TR1196). BSupplied complete
with full data for converslon to 3-wave-
superhet receiver. Unlit Is complete with
8 valves 2.EF39, 2-EF38, FK32 and EBC33,
also standard IFT s 463 Kejs.  Price
276 vlus 2/6 P.
TR1196 TRANSMITTER PORTION, We
can also supply the transmitter portion of
the above receiver Incorporating valves,
EL32, EF30, CV50l. Type 600 relay
transformer, coila, awitches, etc. Limited
quantity at 12/6 «nly, plua 2/6 P, & P.
No. 17 Mk. II TRANSMITTER/RECEIVER,
Bullt into a strong wooden cabinet 13in.x
14in. x 9in. Complele with headphones
and microphone. Range 5-8 miles with
simple acrial. 44+61 mjcs. (5-7 metres).
Uses standard 120 v. H.T. and 2 v, L.
batteriea. 1llustrated  lnstruction book
supplied with each unlt. 5Q/- each plus
746 post sl packing.
INDICATOR UNIT TYPE 302—A bargainl
Incorporates, VCR97, Mu-metal shield,
4 valves, EF50, 3 type 8P61, 3 Type EB34,

EA30, .1 mfd. 2.5 Kv., 10 pots, ete.. etc.
50 ~ouly.plusa 716 P. & P

U.5.A. PACKARD-BELL PRE-AMPLI-
FIER. lncorporatlug  valves, 63L7GT,

2KD7GT, relay-plugs, sockets, condensers,

ete, Brand uew, with instruction booklet.

12/6 ouly.

MAINS TRANSFOlRMEB BARGAINS!
on 8

3-’)00.{'10 80 mA., 6.3 Y-
dmp through, 1416 tmly

Lim-

Half shrouded,
plus (18 P. & P. L10/210/240 v. lnput.
350-0.350. 120 mA., 6.3 v. 6 A, 6.3 v,

1.5 A, 5 v. 8 A., tropicalised drop-through
type, 21/- only, plne 216 P. & P. 1107210/
240 v. [nput, 250-0-250 120 mA. 6.3 v, 4 A.,
5 v. 2 A. Upright mounting, 21/- plus 2{-
P. & P. 230 v. Lnput, 300-0-300 80 mA.,
838 v.3 A., 4 v. 2 A, Tropicalised drop-
through type, 10/- only, plus 146 P. & P.
Iuput 110/230 v. Auto load 230 v. 750 mA.
360-0-350 130 mA. Topped fiiament wind-
ing 8 v.3 A, 15v. 34,215V .6A.,also
5 v. 2 A. Troplcalised drop-through type.
21t plur 2/6 P. & P.
LT. TRANSFORMER — ADMIRALTY
Heavy duty type, 180/230 v. input, 4.2 v.
plus 42 v. at 10 amp. 25/~ only plus 1/6
& P,

P

TELESCOPIC AERIAL MAST. Ex-R.AF.
dinghy transmitter mast. Total length when
extended, 17ft. Collapses into two sections
each approx. 24in. Complete with dies und
lagshings, llghtweight duralumin construc-
tion, diameter at thicleeat point, 14in. approx.
tapering to fin. New condition. 32/6
Pius 2/- post and packin

COJL PACKS. MANUFAOTURERS
SURPLUS. Few only, lrou-cored, 7 wave-
band (2 medinm, 5 short waves), comprising
14 coils, tritmers, wave-change, switch, ete.
etc., complete with copy o™manufacturers’
original etrcuit, 50/~ only, tax paid. Com-
pletely assembled. Buitable.Glass Dial, 3/68.
SPECIAL PURCHASE, We can offer strictly
limited snpply of  Limpet ** telephone tape
recorder atiachments, Simply stick rubber
suotion pad to base of telephome and plug
%IN to inpub—mck on your tape reooxdar.

All post orders please to :— 24-26,

18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095.
(50 yards only irom Tottenham Court Road Tubel)

HAMPSTEAD BOAD, LONDON, N.W:.

EUSton 5533/4/5

Jung, 1955

HIRE PURCHASE
We are pleased to announce advan-
tageous hire purchase tacilities on
any single item over Ask for
details, mentioning what you are
interested in. 'We regret we cannot
extend this facility to kits.

CO-AXIAL CABLE, Standard 80 ohms.
brown, stranded centre, conductor, 8d. per
vard only! Not Govt. Surplus. Min. 12 yds
22 SET POWER UNITS No. 4MK1 ZA10478 —
Complete with 4 metal rectitiers each 250 v.
60 mA. 2-13 v. 4 pin hhllory Vibrators,
signal
1 amp. Indicator, etc., etc., In good con-
dition. Complete in metal box size 10}in. x
6ln. x 8ln.” Weight 10ib., 27/6. piue 5/~
P.&P

L.T. RECTIFIER TYPE R.K. A newly

COLLARO RC/{54 PLAYER! Just re-
cased. Fawn
= leathcrette

covered por
table case,
incorpora-
ting very
latest Col-
laro 3 epeed
mixer-chan-

.‘?

nghtwelght
turn-over
erystal
Pick up
head. Only
£13/5/ -
cash, plusbf-
p. & p. Com-
iete, or,
65/- deposit plus P. & P. and 12 mom.hly
payments of 18/7.
LATEST 3-SPEED AUTO-CHANGER, long
arm model complete with C. and D high
fidelity heads. Limited quantity at £16l10[-
plus 5/- P. & P. H.P. terms available.

transmltter/receiver, when iInter-connected

steel

wmicrophone. The whole plus 2/6 P,
new.
OTHER ACCESSORIES AVAILABLE.

cable with plugs both ends, 10/-.
Aerial base 3/6.
Battery iead and plug 2/8.

a3 ordlna.ry telephoneu or for practice morse-working
in 4

operated by ordinary torch battery. Has built-in morse
key and buzzer unit. Price ior each is 15/-.
hwéphcmes can be supplied at 7/6 plus 5/- (or carbon

unit inciudes tul} operating instructions—and is brand

Moving Coll
Microphones for transmitter 7/ each. 100 yd. drum twin
70 yd. drum ditto, 7/-, etc
12ft. Whip aerial (3 section) 7/6. Morse key with lead and plug 3/6.

VERY LATEST 3-SPEED’ AUTO-
CHANGER BY FAMOUS MANUFACTURER
Further lim-
ited quan-
tity-mixer,
turn-over 3
crystal head.
Cream finish.
Our Price

£9.19.6

or 50/- de-
posit plus P.
& P., and 10
monthly payments of 16/6.
RECORD PLAYER CABINETS. Specially
made to house any type of single record

manu range 12 mon(hs
Gorl2v. 1a. F.W. bridge type .

6orl12 v, 15a. F.W. bndgetypef. 9/6
6 or 12 v. 2 a. F.W. bridge type .. 11'3
6orl12v.28a. ......c.c..niininn 12/6
6 or 12 v. 4 a. F.W. bridge type . 15/-

CHARGER TRANSFORMERS. Input 230 v-
6/12 v.1a. 8/9

2/6{12 v. 2 a.

2{6/12 v. 4 a. 17/8
ROTHERMEL D\l Crvshl Mlcrophoue
[nserts. Brand new, 7/6 each, plus 9d

P. & P. We also have a limited number
o! Ronette Type ZA crysial miorophone
inserts at 23/6.

METER SPECIAL! We bave a limited
quantity of aircraft electrical thermometera
Brand new, by .Weston. <2in. moving coil
meter, flush square fitting. These meters
have a lumi acale duated 40-140

unit. Finished in dove-grey

Bascboard measures 14}in. x 12fin. Oiear-
ance above and below board 3in. 45/-
plus 3/- P. & P
We can also supply equally attractive dove
grey cabinet to house any standard auto-
changer at 69/6 plus 3/ P. & P. We carry
@ large selcction of cablnets for all purposes.

A stamp will bring lllustrated cabinet ieaflet.

REMOTE CONTROL UNITS.

These units o-iginally intended for use with the ZCl

can be used
case, can be
Suitable
& P. Each

., etc. MO earphones 7/6.

Size
D.C. 2in.

F.S.D.
50 miernamp

g A
pod 3

ERZEEEEZRERR
REEREERER)

=z
RE|BREEREL
i¢

aak

D.C. 2¢in.
D.C. 2n.

15-0-15 volt
150 volt

R P. = Round projection.
8q. = Flush Bquare.

ehalohd:
EEETT

H
&2

e m

M.C. = Moving Coll.
F.R. = Flush Round.

‘Thermo = Thermo-couple.
F. M.I. = Moving fron.
METER RECTIFIERS. 1 mA. by G.E.C., at §/8. also 6 mA. by Westinghouse at §/6.

24 v. aerlal switeh motor, transformer, and
which

tically records i
conversatfon. Our price absolutely complete
with lead and jack plug. 17/6 only, post

treel

MINE DETECTQOR UNITS, Complete with
3-VP23 Valves, 1 palr CHR, High reslstance
headphones, condensers, resistors etc, in
web haveraack, 19/6 only, plus 3/6 packing
and carriage. New Condition.

and can be supplied at 65/-, plus 5/~ p. & p.

EX-W.D. CATHODE RAY TUBES. Guaranteed full picture. VCR97 at 40/-,
at 35/-. Also VOR139A-—Ideal for oscilloscope 231n. screen at 35/~, We also have VCR97
with slight cut-off, very suitable for oscilloscope, testing purposes, etc., at 15/- only. All
these tubes are brand new, in original packing, and tested before despatch. Please add
2/6 packing and carriage for any of the above tubes.

AMERICAN INDICATOR UNIT TYPE BCS29A.
3BP1, with mu-metal shield, 2-68N7GT, 2-6HBGT, 6X5G, 2X 2. 636G, 9 potentiometers

VCR517C

Brand new incorporating 3in. tube

a host of small components. The whole unit

only 8iin. x8}in. x13}in. is brand new, enclosed In black erackle box,

BRAND NEW C.R. TUBES.—By leading
type 14in. rectangular 6.3 v. heater.

12-14 Kv. in original sealed cartons. Limited
quantity only ut £13/19/8. Plus 15/~ p.m-k]ng. carriage and insurance.

manufacturer. 14KP4A. Tinted. Latest

degrees centigrade, but the full scale deflec-
tion Is approximately 150 mlc‘rumnpul
Price 12/8 each omly, plus 1f. P P,
VIBRATOR PACK. Brand new, by Mallory,
12 volt inpat, 150 v. 40 mA. output. Com.
plete with synchronous vibrator, 27/6.
DECCA LIGHTWEIGHT PICKUPS. Com-
plete with either standard or L.P. Crystal
Cartridge insets. Complete with Rest and
Tracking instructions, 32/8 plul 1/6 P. &
P. Also their very late ype, as above,-

but wn'-h tum over head 47/6 onlyl Plus
146 P.
-VOLT VXBRATOB PACK. Ex-W.D.

8- vol'. lnpu'. output 140 V. 30 mA Fully

Wearite 6 vol'. 4 pin vlbm‘or type NB8B6.
Unit size only 6}ln.x5ln. x2}in.  Price
15/- plus 16 P. & P. New condition,
SPECIAL OFFER —TRANSMITTING
VALVZS., These are brand new originally
boxed, and guaranteel OJXK. Type 818,
80/- ea. Type 868A, 17/- per pair, both
post free. Also type 20Cl at 20/-. 12Kl
at 25/- ea. .
VALVES. We have a very comprehenaive
stock of surplus valvea at competitive prices.
A stamp will bring Valve Price List.
SPECIAL OFFER—METERS. Taken from-
equipment, but guaranteed perfect. 2im.
round, 0-20 amp., 2in. round, 0-40 amp.
2in. round 0-50 voit, 3/9 ea., or 3 for 10/6
2}1n. round panel-mounting 0-500 mA., 5/-.
All the above plus P. & P. pleasel

R.F, UNITS. All new condition and com-
plete. Case slze 93in. x 7¢in. x Bin,

Type 24.—20-30 Mcfs. 15/-. Bwitched
Tuning. Type 25.—40-50 Mcfs. 19/8.
Switched Tuning. Type 27.—65-86 Mojs.
45/~. Varishle Tuning. Type 28.—50.
65 Mc/s. Variable Tuning 35/-. We have s
limited supp!y of RF27 new condition and
complete, but tuning dial damaged. Price
only 30/- each. ALL these anits Post Free(
LOUDSPEAKER SPECIAL {1 12ln. 3 ohm
Plessy P.M. 37/6 plus 2/6 P. & P.

LF. TRANSFORMERS SPECIAL OFFER.
All Iron-cored 463 Ke/s. Plessey—Iron-cored
2§in. x liin. x lin, 7/6 pr. Philips
slze 23in. x 1}in. diameter (cyllndrical), 7/8
pair. By lnvlcm—-Cylind cal 24in. x 1jin.
diameter, 8/8 p Also our own special
ultra midget n|ze liln. x 1316in. x 13/16in.
Ounly 9/ per palr. By Wearite, Type 5601
and 502 12/8 per palr. M800 12/8 palr.
AMERICAN CONTROL UNIT C58/APTL
Box measures only 5in.x3{in.x2in., In-
corporating 2in. round 0-1 mA, meter
200 ohm. pot, 2 toggie switches, indicator
lamp, ete. Price 22/6, post free.
HEADPHONES., Brand new, ex-Govt., by
8. G. Brown., Type CLR. Low realstance,
7/6 per pair. Type CHR high resistance,
12/6 per palr.

* VOLTALYTE * 2 volt 80 amp. ACCUMU-
LATORS MULTI-PLATE Type in Ceiluloid
containers, Bize 3im. x3in. x 4}in. high at
9/8 each plus 2/{- P. & P. Or 3 for 28/6,
post free.

No. 38 TRANSMITTER/REOEIVER
WALKIE-TALKIE. Range approx. 5 miles.
Coverage 7.4-9 Mc/s. The set only, complete
with valves at 30/-, lu very good condition.
24 VOLT ROTARY CONVERTER. Input
24 v. D.C. Output 200/250 v. A.C. 100
watts. Complete in black steel box 184n. x
114in. x 8}in. Weight approx. 30lbs. Com-
pletely smoothed incorporates Sodium
Lamp transformer. Brand new 02/6.

® Plecase add postage under £1, C.0.D.

or Cash with order.

C.0.D. charge extra—open 9 a.m.-6 p.m. Monday to Friday.
Sorry, but we close at 1.0 p.m. on Saturday.

—
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THE R.C. 3/4 WATT
AMPLIFIE KIT.—

Just releuedlCompue
the advan-
tages! Treble,

"

200/250 v

Vllvo line - up, BV6GT, 85G7, metnl

8X5GT. Nezative feedback. Built on
stove enamelled steel chassis, measuring
only 8in. x 4in. x 1%in, Four en-
graved cream knobs are included In
the price of the complete Kit with all
necessary  practical and theoretical
disgrams, at £4/5/- ounly, plus 2/6
packing and post, or Instruction Book,
!ully illustrated, for 1/-, post !rael

lifier can be 1i

mted and ready for use at £5/5/-,
plus p. & p. Hearing is believing 1

FM. 1! (!‘requency Modulahon)

We are pleased to annonnce our complete Kit
for the ‘ Denco ” F.M. Feeder Unit.
This unit provides an A.F. ontput suitable tor
feeding into the audio section of a standard
broadoast receiver where triode/pentode out-
put are available. Within an average of
30 miles from a V.H.F. transmitter one LF.
stage should be adequate, but our complete
Kit ts and
valves for an extra LF, stage it necessary,
or if the unit is used at greater dmances
Fu!l C details, 1 gircuit
and point-to-point wlnng diagram can be
supplied 1or 1/6 post free, or the complete
Kit right down to the last nut and bolt, at
only £6/7/6, plus 2/6 packing and postage.

This nnit can be supplied it desired, ready
assembled, aligned and tested at £8[10[- [
plus 2/6 puckmg and post:

12 required we shall be pleased to align this unit for 1
equipment, for a charge of 7/6. N.B.—Valve hne-up is GAMB. 12ABB, 2-08A8 and eALs
Chusu measures only e| xbi X in,

ions at 1 Court Road 1!

THE R.E.P. ONE-VALVE BATTERY
RECEIVER KIT. Simple one-valve all dry
battery recelver for headphones, easily
built in one evening. All required com-
ponents including headphones, can be
zupplied at inclusive cost of 492/- plua
{- p- & p. Operated by Ever Ready
B114 type battery avallable at 7/9. Full
amembly details available separately at
o9d. plus 3d. post.

THE NEW R.C. HIGH-FIDELITY AM-
PLIFIER. P.P. 8V6 output. Freq. 25—
18,000 cps—60 db at 6} watta. Treble
boost and cut—Bass boost—L.P. correc-
tion. Provision for Feeder Unit Mn.x.
UNDISTORTED OUTPUT 8}

Price 14 gns. plus 7/6. NOW AVAILABLE
—Kit of Parts, complete with fully llus-
trated lm!\‘,ructlons. £11/19/8, pius 5~
carrisnge. lllustrated booklet available
separately at 1/6. Attractive metal cover,
now available, with built in carrying handle
19/6.

THE '¢SUPERIOR ™ FOUR KIT. Our
new four-valve recelver. A.C. mains.
200/250 v. M. and Long waves, As with
our very success!ul 5 Economy Foux"
all requi
Valveline-up: 2 68G7, 8‘{66'!‘ and 6V6GT.
Chassis ready drilled. Cabinet size, 10}in.
X 10in. wide. Maximum depth at base
5in. tapering to 3jin. at top. Bloping
front. Very sttractively finished in light
walnut and peach. Each component brand
new and tested prior to packing. Complete
instruction booklet with practical and
theoretical diagrams 1s provided Booklet.
available at 1/8, post free. Our price for
complete klt, £6/9/@111 Please add 2/6
packing and carriage. If preferred, we
can supply Cabinet Assembly only, com-
prising Cabinet and bracket wavechange
switch, dial, polnter, drum pulleys, drive
nplndle. drive spring and knobs, at 45/-,
plus 2/8 packing and carriage.

N.B.—Our kits are even supplied with
sufficient solder for the job.

N.B All our T.R.F. Kit circnits now Include specislly wonnd Denco ** Maxi-Q» coils
37 formers, improved performance ] Price remains the same,

‘We have in stxx:k at our uaual competitive
prices, ALL th for

TH: R.C. RAMBLEB ALL-DRY
PORTABLE KIT
Full wembly details wmz pmctlcal md

1/6 post. !ree Thluhn t.ruly prc!eulon&l
4-valve I dry—for medi
and long waves. A cream plastic top
panel, with dial engraved in red and
green, adds to the very imposing ap-
pearance of this modet which 1s housed
in an attractive cream and greyleather-
ette covered attache-casc type cabinet;
measuring only 8in. x 7in, x 53in. Weight
less batteries, 4jlb. with batteries
This set really has every-
Built-in frame aerial, high
quality, extremely sensitive, and very
adequate volume from the Jin. speaker.
Valve llne-up: 3V4, IR5, 185, IT4. Also
the required components, exactly as
specified, Including cabinet, ean be aup-
plled from stock at the special lncluslvs
price of £7/7/- plus 2/6 p. & p. (less
batteries). Uses Ever-Ready 90 v.

H.T. type B126 at 9/3. Also L.T.15v.
A.D.35 at /4.

RAMBLER MAINS UNIT I—At last
we are able to offer our special mains
units kit for using our popular all-dry
‘ Rambler ”” oo A.0. Mains. Complete
kit, which when assembled fts snugly
into battery compartment, can be sup-
plied at 47/8, plus 1/6 packirg and

Osramm and Mul\ard atnplifiers. Avmla.ble
ex. stock. The LEAK TLI10
complete. 27 guineas, or H.P. u:mu avail-
able.

We also have In stock—Connolsseur 3
epeed motors, pick upa. Pick ups and
heads by Garrard, Decca, Collaro, Acos,
Chancery, etc., etc., st current prices.

ARMSTRONG F.C.48. Thelr very latest
high quality replacement chassis having
provision for F.M. feeder unit, 8 valves.
four wavebands. Independent bass and
treble with unique thermometer visual
indicator. Ready for use £23/18/- plos
8/~ p. & p. or £5/18/- deposit and 12
monthly payments at 33/9.

THE * ECONOMY FOUR " T.R.F. KIT

A three valve plus metal rectlfier receiver. A.C
mains 200/250 v. Medium and Long waves. We
can supply all requlred components right down to
the last nut and bolt. Valve line-up 6K7 8J7, and
6V6, Chassis ready drilled—Cabinet size 12in. leng
by 6in. high by 5in. deep—Choice of ivory or
brown bakelite, or wooden, walout finish cabinet.
Complete instruction booklet with practical and
theoretical diagrama, Each component brand new
and tested prior to packing. Our price £5/10/-
complete—Remember this set is being demon-
strated at our shop premises! We proudly elaim
Lhn'. our fully illustrated instructlon booklet is the

OUR NEW ¢ POPULAR " AMPLIFIER, A.C.

Mains 2/3 ohms, 4 watts output. Suitable
for either
crystal or
magnetic
piek-up.
Valve line-
up, 6V6GT,
68LIGT,
BY3GT. Pro-
vision  for
radio feeder

tone con-
trols. Built
in crackle-
finished steel box, with chrome carryiog
handle. Attractive bakellte engraved front
panel. Box measures Qiln.xﬂln.xﬁ{in.
Price only £6/12/8 carriage paid. Read:

for use.

Carrying cases in black leatherette finish
An extremely well-made case with chrome
locks and corner-pieces for extra strength.
This cabinet will bouse any 12in. Hi-Fi
speaker, but can be put to a number of uses.
Front panel aud lid are removable. Size:
18}in. x 104in. x 163in, high, 47/8. plus 5/-
post and packing. N.B, To the many
previous purchasers of this cabinet at 55/-
we are now no longer able to supply the
bafle with cabipet. Thus the i

ve avallable for this type of receiver—Booklet available at 1/8 post free.
Thln is nllowed 14 kit is purchased later,  Please, 2/6 packing and carriage for complete kit.

THE R.0. GRAM REPLACEMENT CHASSIS KEIT

To meet the very great demand for thls type of receiver, we have produced thls unit. For
Long, Medlum and Short Waves. Vaive line-up: 6K8 Frequency changer, 6K7, LF.
Amplificr, 6Q7 1st Audlo, Detector and
A.V.C. 6V8 Output, 8X5 Full-wave recti-
fier. For A.C. mains 200/250 volts. 4 watts
output. Excellent qua“ty. ngh sensitiv: lty.
Provision for gram.

postage. Price includes all required
and full sssembly in-
atructions,  N.B.—This com-

t
pletely sel! contsloed ln a metal box
measuring ?in. x 2in. x 1§tn, and is
ideally suitable for ANY all-dry battery
portable requiring 80 v. H.T. snd 1.5 v.

T,

IE
.

SUPER-QUALITY 6-VALVE RADIOGRAM
CHASSIS

Very limited quantity by Britain's leading
quslity manunfacturers, 3 waveband, snper-
het, valve line-up, 6V8G, EZ40, ECHA42,
L6é3, EF4l and Combined pick-up
amplifier and A.F. amplifier on Radio and

black, red, green and gold dlal for hori-
zontal tuning. Four controls are: Tuning,
LiM/8{Gram. Vol.jon/off, Tone (variable),
Chassls  slze: lsiln xb{ln.x2iln Dial
size: 10in.x 4}in 8l

Gram. Employs 8 special circult for gramo=
phone pre-amplification. Large glass dial
horizontal ng measuring 1lin, x 3in.
Chassis measurement: 144 x8x8in, This
h s lupenor chassis dulgned to sell origin-

by the use of a 3-wavcband ooll pack, and
pre-allgned 465 Kecfs. LF. transformers—
high-grade drop-through half-shrouded Mains
Transformer, with voltage adjuster pansl.
This chaaxlu can easlly be assembled in one

1 with full
lssembly lnatrucuom practical and theoreti-
cal wiring diagrams a.nd itemired price list,
1/8. post free. The main items for this receiver can be supplled separately, as under.
Drilled chassis, complete with valve-holders, A/E panel, P/U panel, tuning condenser and
ready-assembled dial and drive at 39/8. 3 waveband coil pack with gram position,
39/6, tax paid. Pair of 465 Kc/s. I.F. Transtormers, 9/6 palr. Hali shrouded drop
through Mains Transformer, 22/6. The total cost of ALL items

costing £79. Our price
l- £12!19/6 only, tax paid, plus §/- packing
and carriage. We will gladly demonstrate
this chassia or any other working item from
our stocks, to personal callers!

REGAL., A
well-made cab+
inet in medium
coloured  wal-
nut veneer.
Size 29} x I4f
x294in. Un-
cut motor-

nearly £10, but we shall be pleased to supply all the required componenh right down to '.he
last nut nnd bolt, at a special inclusive price of £8/8/-, pius 2/8 packing and postage. A
set of four small brown and creatn engraved knobs to suit 18 available at 1/2 each knob.
This chassis is o professional job in every respect and can be seen and heard at our
premises. This chassis can aiso be supplled, ready assembled, in very limited quantities
at £9/19/6, plus 5/~ carriage and packing.

AM/FM. We are now demonstrating the Chapman all wave FM/AM Turner at £32/10/-,
tax pald. For those unable to call, illustrated literature is available, H.P. terms £8/10/-

deposit, 12 monthly pnyments of 44/-. Also FM Tuner mode}
FMBS1 by Chapman at £21.Model FM56 by Armstrong, also
£21. H.P. Terms available.

Dulci Radio/Radlogram Chassis. All latest models lncluding
F.3 and P.3 push-puil are in stock. Cash or H.P. Ask for
Hlustrated leaflet.

COLLARO 2010. Transcription motor with Studio Plck-up.
This very popular unit can now be supplied from stock,
£18/513. cash or 95/3 deposit, and 12 payments of 25/8-
London’s largest tion of Amplift Recording equip-
ment, ete., ete.

254 x 13}in. |
Record or tape
storage aper-
ture alongside
motor  board
measures 33in,
wlde x 121,
deep, Price
£9/19l0 Plus

104- P,

H.P. rms
available.

LYNE RADIO'LTD.

———

18, Tottenham Court Road,

London, W.1.
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POUNDS! ORDER BY POST If YOU CANNOT CALL

OUTSTANDING NEW OFFER!'!
6-VALVE RADIOGRAM CHASSIS

Famous Manufacturer’s Surplus
Brand New and Complete with Valves
6 valve 3-wave Superhet, 13-50 m. short, 200-550 m. medium,
1,000-2,000 m. long. Brand new Mullard valves: ECH42, EF41,
L.63, EB41, 6V6 g.t., EZ40, and finest quality components. Gram.

CLEARANCE

SR E switch, 645 Kc/s LF., tone control,
m: EX_G[]V]‘ 3-colour dial, Overall size: 13}x5,
° PRICE height 12§. Aperture required for dial
ACCUMULATORS £10/1 9/6 and controls, 11x3}in. Complete with
LRl T Tk C?ﬁf—, & ::g, valves, output trans,, knobs, etc.
] €x .
13in. square X 5%in. - —

high. Made by Cana-
dian Exide. DRILLED CHASSIS & DIAL ASSEMBLY

LASKY’S PRICE 4/6

post 1/-. / Size 13} X7 X 23in,, drilled for five latest typ?
miniature valves, mains trans., L.F., etc. Dia

?2 f?;r 1430//_ %%it( ggg: 13 X 14in., for horizontal or vertical mounting.

Spin wheel tuning. All pulleys and spindle

supplied. LASKY’S PRICE 19/6. Post-3/-.

ALL DRY BATT. MAINS UNITS
Replaces B103. Size: 8 X 54X 2%in. 1} v.

L.T., 90 H.T. 200-250 AC,
ERhy i v AL, o FREQUENCY HODULATION
PLESSEY LINE E.H.T. DENCO F.M. FEEDER UNIT. Al com-
TRANSFORMERS ponents and valves in stock. Uses 6AMS,

Type CP.72036/2. 7 kV. incorporating | j5AHg EB91, and two 6AB6, COMPLETE
f‘j{‘é’ﬁy‘.”s"“{,‘g‘g‘éﬂz’sf_""ml B 57| PARCEL, £6/7/6. Post extra. Al com-
— ~ | ponents available separately.
“BART MPSEL ARG VI SHECKENGHER]
LATEST DESIGN CONTINENTAL F.M

4 valeel 2 RIS - COMPONENTS. "I |MULTI-TEST METERS

ol Rk, U
an nput S 340, - i .H.F.

voltage 100/110 ACIDC, 4% Dres I H e SRR

Very easily converted = [0l TERTEIEIG & 24ty Gl G vy v microamp., 3in. A.C./[D.C. 0-5000 v., 0-1
to 230 volts. Supplied ~<§ mixer oscillator (ECC85) and first I.F. amplifier. amp., 11 s.;vitch.e d ra.ng.es '2 }esistance o

with circuit diagram and full Completely wired and tested, 59/9. > 3 ranges
details. Size:—9Xx4 X 4in. Uses 2 metal P CbOE CCHEESGED (2] - 100,000 ohms and 1 meg., also decibel range.
rectifiers, 1 each RM2 and RM3. Ideal for UT.341. As above but with baseplate and 2- In polished wood carrying case (6 X 6} X 4in.

e dre;ci;gegsl?v%r;‘g ;apglﬁordgsc:’h?ce gang condenser incorporating 1.3 reduction | | closed), with leather handle and space for test
Sitpplied c%mplete fully assembled and| drive. Supplied pre-aligned 95/5. | { leads. Made in U.S.A. New and unused but

1,000 ohms per volt. Basic movement 400

wired, wi | cases slightly soiled. 9 5

LASKY’S PRICE 65/-. Carriage free.| 7TA.350. 6-button Coil Pack for long, med. and | LASKY’S PRICE / -

lﬁ%&%& 11\96_51_ obéODEléElg-sSPEED short waves, gram and off, together with a Post and insurance 3/6.

BRAND NEW AND UNUSED, IN F};M' P e S e g"‘fh‘“g §°’ TEST LEADS, 3/6 cxtra.
MAKER’S CARTONS change over from AM, to FM. eslgned for

Take 10 records all sizes (mixed) in one| use with UT.340 or UT.341. 85/=.

loading. HGP.37 Crystal turnover pick-up, o . PERSONAL PORTABLE

CONSTRUCTORS’ PARCELS

PP.1. Containing 4 valves, R5, T4, 85, 384,
min. 2-gang .0005 u.f., 2 I.F. trans., 4 B7G valve-

cream finish. LASKY’S PRICE £9/19/6. ; v i =
PR o / Ratio Discriminator Coils, URF, 10/- each.

l}hAg'}l;EsF'li‘de h(é;)%l:f) C]lta?xgsgr, Bést?.liiig 10.7 mc/s. I.F. Trans., UF376, 7/- each. ?‘;lndsersfne?n P.M. spealkerd algdrﬁmm dout?:lt
) - 2 I wave osc. coil an errite rod aeri:
zg',setrael g c'f,?}"i;fg' café“'s’:m/s/- lei;}g:tfcg/f SET OF 3 COMBINED LF. TRANS,, for | Price, complete, 70/-, Post 1/- extra.
extra® 0 A.M. and F.M. 456/470 Kc/s. A.M.; 10.7 Mc/s. | Extra for dual wave, 7/-.
F.M. Variable selectivity on A.M., radio disec,

D HaaREED on F.M. The set of 3 (KF360, KRF362, | U2 Asabove but valucs DK96, DF96, DAF96
Complete with P.U. and ortho-dynamic | KSF361), 42/-. Pogt 1/- extra.
switched head, P.U. transformer also Extra for dual wave, 7/-.

included. Limited quantity only, £6/19/6. A " : : e et —a __B_ |
Lat A s above but for 2 stages of I.F. amplification.

ﬁsdz{\bgl; ,(v(;nl;r PS)’tugxs%sM. over Crystal No variable selectivity on A.M. Types KF363 MINIATUR%]E&I\&I;OTEEQTS AVAILABLE
Post, either type, 3/6. and KRF364, the pair, 26/3. CONDENSERS, .1, .001, .0001, etc. Each,

INEXPENSIVE RADIO YOU CAN EASILY BUILD d, 25y, 25 vpll ey R

ALL COMPONENTS AND CABINETS AVAILABLE SEPARATELY | GANGED CONDENSERS, .0005 mfd. 2- -gang
PARCEL No. 1. Contains everything to build a I with trimmers, 7/6, . Less trimmers, 6/,
1

4-valve, 3-wave Superhet for 200/250 A.C. mains.
Uses 6K8, 6K7, 6Q7, ves, Attractive
Wood Cabinet, walnut veneer, or Plastic Cabinet
as illus. Size 12 X 64 X 5%in. deep. CAN BE
BUILT FOR £7/19/6. Carr. & Pkg. 2/6.
INSTRUCTION BOOK and shopping list, 1/-,
post free.

3-gang, less trimmers, 10/6.

¢

3in. P.M. SPEAKERS, 12/6.

OUTPUT TRANSFORMERS, 3/6.
PARCEL No. 2. Contains everything to build a | TELETRON FERRITE ROD AERIALS,
T.R.F. 3-valve Set for 200/250 A.C. mains, med.

and long wave. Uses 6K7G, 6]7, 6V6, and metal | Med. wave, 5in, long, 8/9. Dual wave, 8in. long,
rectifiers. Neat Plastic Cabinet, walnut or ivory ' 12/6.
i

fodess s

finish, or Wood Cabinet. Size 12 X 6% X 5}in. deep.
CAN'BE BUILT FOR £5/10/-. Carr. & Pkg. 2/6. OSC. COILS, iron dust cores, Med. wave,
HO2, 3/-. Long wave, HOl 3/-.

INSTRUCTION BOOK and shopping list, 1,-
CABINET ONLY, Plastic or Wood, 17/6. Carr. 2/6. MIN. BATTERIES, all types in stock.

post free.
ORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE
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RADIO

TELEVISION

terms on certam

items. Please give detailed price list.

details of your Post free. Carr. & Ins. 22/6 ex.
' requirements. Every component supplied | 16in. FILTER MASK ESCUT ON
o separately. to suit above C.R.T., 15/-, Post extra.

BUILD THE ““TELE-KING™ | SPECIAL PURCHASE 16" C.R. TUBES

HlRE 5 CHANNEL, 16in. or
PURCH ASE 17in. SUPERHET TV | Famous make wuffered at nearly Half-
Full constructional data, ; Price. Metal cone, .3 amp. heater, e.h.t.

wiring dlagrams, circuit and

WIRELESS WORLD

HIGLDIT

HI-FI - ELECTRONICS

required 10-14 kV.
LASKY’S PRICE

6/- £12/1

VALUE IN

THE DE LUXE
Complete with mask, glass, castors, shelf,
bearers, 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 constructor TV Rece.wers,

MAGNIFICENT TV CABINETS

THE “UNIVERTER >
A new book just published, giving
full details of a new Band III1
Converter for any TV receiver,
home constructed or factory made.
All components and valves in
stock, lpnces on request. Also
avmla as a complete unit.
Uses two 6AM6, one 12AT7, one

125

MICROPHONE
BARGAINS

ACOS crystal, MIC.33/1.
50/-. Lasky’s .price 32/6.

MIC.22/2, complete with table
stand. List 4 gns. Lasky’s price

List

42/-.

Moving Coil Hand Type with
switch.  List £5/5/-. = Lasky’s
price 45/-.

All above, post 2/6.

including the ‘¢ Viewmaster,” *‘Practical 6X4. Contains its own power
Television,” ‘° Tele-King,” ** Magnaview,” supplies. THE BOOK, con-
* Wireless World” etc.  Can be supplied taining full circuit diagram,
with cut-out for 14in., 16in. and 17in. wiring instructions and com-
C.R. tubes at no extra cost. ponent lists. 3/6 post free.
An allowance of 4/6 will be made if the t
mask is not requxre!l h‘“‘l M MANUFACTURERS'  SURPLUS
Inside Dimensions: Depth 16%in.; width . WIDE ANGLE 38 mm.
17%in.; height 28in. Overall height 32in. Line E.H.T. trans., ferrox-
and width 18%in, 14||| cube core. 9-16 kV... 25/—
WHY NOT CONVERT YOUR TABLE B G TR
RECEIVER TO A CONSOLE MODEL? pline -0d B o
Adaptor frames for_ fitting 9in. or 10in. S R s Taw, e /
CR. Ifxbsels( available lé IEequu'ed 11 .P. Terms. D;ﬁmf.zlﬂl- whnuemanlg A g‘afneow’ imp. 1716
Y’S PRI plus carriage. EE g | R A TSRt 0 00 © 0gD ©
Carriage 12/6 extra. £8/ 1 o/ 0 charges spread over 12 mths. F‘}‘;’;‘gl“kmg’ EEE 19 fTe= 46
Line Blocking osc. trans-
THE ROTHESAY former, caslam cored.. 4/6
The last word in outstanding contemporary | Focus Magnets Ferroxdure 25/~
design.  Absolutely rigid construction | P.M. Focus Magnets. Iron
throughout with the finest laminated ©36) 6050, cbsoocoos 19/6
woods, veneered in walnut, polished hgha Duomag Focalisers...... 29/6
medium or dark shade. Fm'i% with go %?Sc;nAxhgmog‘thi‘ng Chgl;iels 15/—
TO] gnetic rocus s
A e % with combined scan coils 25/~

cabinet.

21%in. deep.
19§m deep

H.P.
The Rothesay cabinet wich

doors. Price £14/9/6. sprea

aperture frame is detachable, supplxed to
suit any size tube to order. Full
doors if required can be su
Veneered both sides, polished to
match the cabinet, and mounted with full
length piano hinges.

NOTE THESE GENEROUS SIZES.
Outside dim. 34%in. high, 21fin. wide,

s in
LASKY’S PRICE
Carriage 15/- extra.
Terms.
camage charge.
over 12 months

TV COMPONENT  BARGAINS
STANDARD 35 mm.
Line Output Transformers No.

E.H.T. 12/6. Line Output Trans-
formers 6-9 kV. E-H.T. and 6.3 v.

winding. Ferroxcube .... 19/6
Scanning coils. Low im;
line and frame........ 12/6

Scanning Coils. Low imp,
line and frame, by Igranic 14/6
Line blocking eoscillator

transformer .......... 4/6
Frame blocking oscillator

transformer .......... 4/6
Frame output transformer  7/6
Focus Magnets:

Without Vernier ...... 12/6

With Vernier ........ 17/6

Focus Coils, Electromagnetic 12/6
200 mA. Smoothing chokes 10/6

length

plied with the THE MULLARD 5/10

AMPLIFIER KIT |

All components, chassis and
valves in stock. Available separ-
ately. THE BOOK, 2/6, post free.

+ THE OSRAM 912
AMPLIFIER KIT

All components in stock. Chassis,
Partridge trans., chokes, W/B.,
etc. Available separately. THE
BOOK, 3/6, post free.

PRINTED CIRCUITS (by
T.C.C.) for the MULLARD
5/10 and OSRAM 912 Ampli-
fiers now available. Demon-

Inside dim. 183in. wide,
Size of top 22}% x 21%in.

£9/19/6
Deposit £3/10/- plus
Balance plus charges

SPECIAL PURCHASE OF
TABLE RADIOGRAM CABINETS

Sohdly made of }in. laminated wood,
finished beautiful ut  veneer.
Panel (3in. x 16in.) for dial and controls,
baffle for 8in. speaker, gold finish metal
gnlle, fully hmgcd lid. Overall size:
Sty Selfed. SR . e o
ghtly soile:

Carriage 7/6. PRICE £3/ 1 9/ 6
Cabinet complete with Collaro
3-speed Autochange and dual-
purpose crystal pick-up. Brand
new. £14/19/6. Camage 12/6.

stration models of these famous
amplifiers built on printed cir-
cuits can be seen and heard at
our Tottenham Court Road
premises.

RII55 RECEIVERS
Now available
on H.P. terms

5 ency ranges: 18.5-
7.0 Mc s; 7.5-3.0 Mc/s; 1,500~

600 kefs; 500-200 kcfs; ’200-

LOUD SPEAKERS

12in. Plessey, 3 ohms. . 32/6
10in, heavy duty, alum-
inium speech coil, 3
@107 5 b saaostachoos 26/6
P.M. Speakers 6£in,l7/6,
8in., 19/6; 10in. ...... 19/-
Goodmans “ Audmm 60, 15-

watt, few only. Listed £8/12/6.
LASKY’S PRICE £6/19/6.

OUTPUT TRANSFORMERS

Midget Pentode 3/6
Miniature Personal, 3S4, etc. 3/6
Standard Pentode 3/11
Push-pull, 6V6
Maulti Ratio, P.P.

ke Supplied in maker’s

MAINS TRANSFORMERS. e bttt e,
All 200-250 v.- 50 c.p.s. primary
If;ldnes‘;A quahtssr,soﬁ(;)llg guaram%ed. LASKY’S PRICE, + ASSEMBL ETD . ’II"A% Y;V 1},‘ R

= mA . or
6.3Bv. /43 a,5v.2a. 5Bo‘t,h f?lamems Brand new ........ £1119 6 3 g'}?ﬁ’gggggrﬁn For use on
tapped at 4 voits. 18/-. Secondhand, Grade 1 £9 19 6 i 350350 v. A.C. Complete with
MBA/6. 325-0-325 v. 100 mA. Secondhand, Grade 2 £7 19 6 2 valves. In metal case, size
63v.3a,5v.2a With mains Carriage 17/6 extra, including & 12« 7x5%in., 79/6. Carriage
tapping board. 22/6. 10/- returnable on packing case. i 5/ extra.
MBA/7. 250-0-250 v. 80 mA. 6.3 Ask for details of the easy terms | POWER PACK as above,
v. 33, 5 v. 2a Both filaments on which you can buy this famous | firred with 6}in. I;.M. Speaker,
T ac Sl gl ALUMINIUM CHASSIS. 18 S.W.G.,| 7¢*vT: i £5/5/-. Carriage 5/- extra.
MBA/S8, Drop ough type. I
2350235 v. 60 mA. 63 v. 3 &, Begl ! S0 RIS ORCT g ASKYS (HARROW RD.) LTD., ™oy,
MBA/9.  400-0-400 v. 60 mA. 6x4 4- 12x8 7~ 16x10 8/3 42, TOTTENHAM COURT ROAD, W.1. §i

Between T.C.R. and Goodge St. Stns. MUS 2605 A

63v.1a,4v.25a 12/6. 8x6 5/~ 14x9 7/6 12X 3 4/9 Helf day
AT/3. - Auto trans. 0-10-120.J10x7 6/— 16x9 8/- 12x 6 6/6 370, HARROW ROAD, PADDINGTON, W.9. e
200-230-240 v. 100 watts. 17/6. Post 1/- per chassis extra. Opposite Paddington Hospital. CUN 1979 & 7214 -

ALL MAIL ORDERS TO HARROW

ROAD: PLEASE
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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 Mc/s.,
7.5-3.0 Mcfs,, 1,500-600 kcfs., 500-200 kc/s., 200-75 kc/s, and
is easily and simply adapted for normal mains use, full details
being supplied. Aerial tested before despatch, BRAND
NEW IAND UNUSED IN MAKER’S TRANSIT CASES, ONLY
£11/1916,

BRAN'D NEW BUT SHOP-SOILED, also tested working
before despatch, £9/19/6 (carriage 10/6).

A.C. MAINS POWER,PACK OUTPUT STAGE, in black
metal case, enabling the receiver to be operated immediately,
by just plugging in, without any modification. Can be supplied
as follows, WITH built-in 6%in. P.M. Speaker, £5/5/-, LESS
speaker, £4/10/- (carriage 3/6).

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER,

Send S.A.E. for illustrated lecaflet, or 1/3 for 14 page booklet,
which gives technical information, circuits, etc., and is supplled
free with each receiver.

RF UNITS TYPE 26 and 27. For use with the R.1355 or any
receiver with a 6.3 v. supply. These are the variable tuning units
which use 2 valves EF54 and | of EC52. Type 26 covers.65-50 Mc/fs
(5-6 metres) and Type 27 covers 85-65 Mc/s. (3.5-5.0 metres). Com-
plete with valves, and BRAND NEW IN MAKER'S CARTONS.
ONMNLY 29/6 each.

“ PYE " 45 MC/S I.F. STRIP. Ready made for London Vision
Channel, this 5-stage strip contains 6 valves EF50 and 1 EASO.
Supplied with circuit' and details of very slight mods. required.
BRAND NEW, ONLY 69/6 or less valves, 50/-.
TRANSFORMERS. Manufactured to our specification and fully
guaranteed. Upright mounting, fully shrouded, normal primaries.
425 v.-0-425 v. 250 mA,, 6.3 v. 42,63 v.4a,5v.3a., 65/-.

350 v.-0-350 v. |60 mA.,6.3v.62a,,63v.3a, 3v.3 a., 47/6.

350 v.-0-350 v. 150 mA,, 6.3 v. 5 a,, 0-4-5 v, 3 a,, 37/6.

250 v.-0-250 v, 100 mA, 6.3 v. 6 a,, 5 v. 3 a,, 37/6.

250 v.-0-250 v. 60 mA,, 6.3 v. 3 a,,5v. 2 a, 21/-.

Please add 2/- per transformer postage.

TRANSFORMERS, EHT., Upright mounting.

EHT for VCR97 Tube 2,500 v. 5 mA. 2 v.-0-2 v, 1.l a,, 2 v.-0-2 v,
2 a., 42/6.

EHT 5,500 v. 5 mA., 2 v. | a,, 79/6.

EHT 7,000 v. 5 mA,, 2 v. | a., 89/6.

EHT 7,000 v. 5 mA,, 4 v. | a., B9/6.

Please add 2/- per transformer postage.

L.T. HEAVY DUTY TRANSFORMER. Has 3 separate
windings of 5 v.-0-5 v, at 5 amps., and by using combinations will
give various voltages at high current. ONLY 39/6. Please add
2/6 per transformer postage.

MODEL MAKERS MOTOR. Reversible poles. Only 2in.
long and l{in. diameter, with {in. long spindle. Will operate on
4,6, 12 or 24 volts D.C. ONLY 10/6.

POCKET VOLTMETERS. Not Ex-Govt. Read 0-15 v, and
0-300 v. AC. or D.C. BRAND NEW AND UNUSED. ONLY

18/6.

SUNDRIES. Warning light assemblies, Red, Green, or Clear,

2/- ea. Miniature plugs and sockets, 3 way 7d. pair, 4=way 9d. pair,

S-way §0d. pair. Jack plugs, 2/- each, in. coil formers with sjug

10d., Lin. 8d. Valveholders I.O. & M.O. Amphenol, éd. ea., B3G

(diode) 6d., B9G ceramic 10d., Brit. 5-pin Ceramic If-. Co-axial

plugs and sockets, Pye 6d. ea., Belling, plug 1/3, socket 1/4, coupler

for joining cable 2/~ {(post 3d. per i:emg.

POTENTIOMETERS, less switch, long spindle, 1K, 3K, 5K, 10K,

20K, 25K, 100K, 250K, 500K, 2M, 2/9 ea., short spindle 50K, 75K,

IM, 2/- ea. WIFH switch long spindle, 1K, 2K, 2.5K, 10K, 15K,

20K, 25K, 50K, 75K, 250K, 500K, 2M, 3/9 ea. (post 3d.).

SPRAGUE .| mfd. 600 v. metal tubulars, 10d. ea., 9/6 dozen

(add post).

SILVER MICAS AND MICAS. 2pf, 5pf, 10pf, I1.5pf, I15pf, 20pf,

25pf, 40pf, 47pf, 50pf, 75pf, 80pf, 100pf, |i5pf, 160pf, 300pf, 430pf,

440pf, 1,050pf, 2,300pf, .00imfd., .00016 mfd., .0002 mfI, .00025

r'nfd., .001 mfd., .002 mfd., .005 mfd., 5d each, or 3/6 per dozen
type.

24 v. BLOWER MOTORS. Only 12/6.

CRYSTALS. British Standard 2-pin 500 ke¢/s. 15/~ Miniature

200 kefs, and 4€5 kefs. 10/- each.

SPEAKERS. P.M, 63in, less trans,, 19/6; 8in. less trans.,” 16/6;

10in. with trans., 27/6 (postage 2/- ea.).

CHOKES, 10H 60 mA,, 4/-, 5H 200 mA., 7/6, 10H 120 mA., 10/6

{post /- ea.).

METERS

F.S.D. SIZE AND TYPE

5 milliamp. D.C. 2in, Flush square....... 7/
100 D.C. 2zin. Flush circular . . 12/6
150 D.C. 2in, Flush square .. 7/6
500 thermo 2in. Flush square .. 5/—
SOuL b thermo 2in. Proj. circular 5/-
20 amps. D.C. 2in. Proj. circular.. 7/6
40 amps. D.C. 2in. Proj. circular.. 7/6
30-0-30 amp. D.C. Car type moving iron . 5/-
15 velts A.C. 2{in. Flush, circ., mov. iron 8/é
All meters Brand New in Maker’s Cartons.
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COMPLETELY BUILT SIGNAL GENERATOR

Coverage 120 Kefs-

320 Kefs,, 300 Kcfs-

900 Kefs., 900 Ke/s.-

2.75 Mc/s., 2,75 Mefs

8.5 Mc/s., 8 Mc/s.-

28 Mcfs., 16 Mc/s.-

56 Mc/s., 24 Mc/s.-

84 Mc/s. Metal case

10 x 6% x 4{in.

Size of scale 64 x 3%in

2 vaives and rectifier.

6 A.C. mains 230-250

B v. Internal modula-

[ tion of 400 c.p.s.

to a depth of 30 per

g , e 4 cent., modulated

O \ o or unmodulated,

¢ .F. output con-

tinuously varfable 100 milll volts. C.W.

and mod. switch, variable A.F. output and

moving coil output meter, Black crackie finished case and white

panel. Accuracy plus or minus 2%. £4/19/6 or 34/-depositand 3 monthly
payments 25/-. P. & P. 4/- extra.

PATTERN GENERATOR

40-70 Mc/s. direct cali-
bration, checks frame
and line time base,
frequency and linearity, o
vision channel align-
ment, sound channel
and sound rejection |
circuits and  vision
channel band width.
Silver plated coils,

black crackle finished
case 10°x 63 x
4%in. and white

front panel. A.C..
mains 200/250 volts.
This instrument will
align any T.V.receiver,
accuracy plus or minus
1%. Cash price £3/19/6 -or 29/- deposit and
3 monthly payments of £1. P. & P, 4/- extra.

EXPORT & TRADE ENQUIRIES INVITED

(N.B. Post and packing charges stated apply to British Isles only.)
* Both generators guaranteed for 12 months

USED A.C. MAINS 5 VALVE, 3 WAVE-BAND
SUPERHET

CHASSIS

Size | 14 x 84 x 3in., com-
plete with 3 wave-band
scale, size 103 x 5%in.,
pair of 465 Kcfs |IFs,
tuning condenser, mains
transformer, volume
control  with  switch,

tone control. 3 wave- ‘

b
band coil padk (this is a com-

eletely detachable coil pack on w

scparate small chassis) various 3 -
small condensers and resistors and
biasing condensers.

1 9,6 Post & Knobs
Packing 3/6  J/6 extra.

1 7 Post & Knobs
o Packing 3/6 1/6 extra.

USED TELEVISION TUBES WITH HEATER
CATHODE SHORT
GUARANTEED FOR THREE MONTHS
6 volt heater, duodecal base: all with bent gun construction.
in. ... ....£3/17/6. Post & Packing 7#0 extra,
(

Sin. .- £1J17/6. Post & Packing 7/6 extra.
mum E.H.T. 10 Kv.

aacacgy
"

L]
N

As above, two wave-band.

—_—

Maxl
Any of the above complete with line and E.H.T. Trans.,

Ferrocart core, line and width control scan coils and frame.
Qutput Transformer, 35/~ extra.

Cash with order please, and print name and address
clearly.

U.E.I. CORPORATION

Radio Corner, 138, Gray’s Inn Road, London, W.C.I.
Phone: TERMINUS 7937
Open until | p.m. Saturdays. We are 2 min, from High Holborn
(Chancery Lane Station) and 5 min. by bus from King’s Cross),

SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS
DECLARATION IS APPLICABLE
Terms of Business: Cash with order. Despatch of goods within 3 days
from receipt of order, Where post and packing charge is not stated
please add'1/6 up to 10)-, 2/- up to £1, and 2/6 up to £2.  All enquiries
S.A.E., lists 5d. each.
S —
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P. 2f.
300-0-300, 100 mA., 6 v. 3 amp.
5v.2amp, 22/6.

Semi-Shrouded. drop - throngh 380-0-

380 v., 120 mA., 6.3+. 4amp., § v..

2:5 amp.. 29/6. |

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., 5 v. 2 amp., 14/6.

280-0-280, drop through, 80 mA.

6 v. 3 amp., 5 v. 2 amp., 14/6.

250-0-250 80 mA., 6 v. 4 amp., 14/-.

Drop thro® 270-0-270, 80 mA., 6 v.

3 amp., 4 v. 1.5 amp., 13/8.

Drop thro® 270-0-270, 60 mA., 6 v.

3 amp,, 11/6.

250 v. 350 mA., 6.3 v. 4 a,, twice 2 v.

a., 19/8.

Anto—!nm Onpat 200/250 H.T. 500 v.
. 4 8., twice, 2 v. 2 4., 19/6.

250-0- 60 mA., 83 v. 15 a

05-6.3 v. 1.5 a., 10/6.

Auto Trans, Input 200/250. H.T.

350 v. 350 mA. Separate L.T. 6.3 v.

7 a., 6.3 v. 1} amp., § v. 3 amp., 25/-.

P. & P. 3/-.

Primary, 230 v., fully shrouded, screened

primary, 13 v. 1 amp., 7/6

Pri 200 v, Sec. 500-0-500 and 500-0-500

250 mA. both windings. 4 v. 3 amp..

4v.3amp., 39/8. P.& P.5/-

Mains Transh tully d
input 210, 220, 230 md 240. Sec,
600-0-600, 275 mA., and 200 v. at
30 mA., complete wi'.h separate heater
transiormer. Input 210, 220 230, 240.

Bec,, 6.3 v. 2 amp. three times, 0, 4,
6.3 v. at 3 amp. and 5 v. 3 amp,, 45/-
P. & P. 5/-

Mains Transf i d

Input 210, 220, 230, 240. ’Sec 350-0-350
100 mA., with separate heater trans-
former, Pri. 210, 220, 230, 240. Bec.
6.3 v.2amp., 6.3 v. 3 amp., 4 v. 8 amp.
and 5 v. 2 amp., 30/=. P. & P. 5/«

MAINS TRANSFORMERS, chassis
mounting, feet and voltage panel.
Primaries 200/250.

350-0-350 75 mA. 6.3 v. 3 a. tap 4 v.
6.3v.1a.,13/6.

500-0-500 125 mA. 4 v. O.T. 4 a., 4 v
CT. 4 a., 4 v. O.T. 25 a., 27/6-

500-0-500 250 mA. 4 v. C.T. 5 a,, 4 V.
O.T.5 a., 4 v. Q.T. 4 2., 39/6.

8in. T.V. Cabinet, front in contrasting
walnut veneers, size 1641n. long, 113in.
high, by 12}in. wide. Complete with
two pleces expanded aluminium in gold
12x%in. and 5in, speaker bafie and
chaasis, 20/, post paid.

84in. M.E. Speaker, 1,000 ohm. fleld,
15/~

B. & A. T.V. energised 8iin. speaker
with Q.P. trans,, Beld coil, 175 chms
9/6. P. & P.2/6.

R. & A 8}in, M.E, speaker, with O.P.
trans., fleld 440 ohms, 10/8. P. & P. 2/6.

Volume Con!roll Long spindles leas
switch, 50K, .:OOK. 1 meg., 2/6 each.
P. & P. 3d. each.

Volams Controls. Long spindle and
ewitch, §, §, 1 and 2 meg., 4/~ each.
10K and 80K, 3/6 each. § and 1 meg.,
long spindle double pole switch, minis~
ture, 5/ P. & P. 3d.
Trimmers, 5-40 pf., 54. 10-110, 10-250,
10-450 pt., 10d.
Twin-Gang .0005 Tuning Condenser, §/-.
With u'lmmeru, 7/6.

Gaog, .0005, with feet, aize
nxsxlun 8/6.
3-gang .0005, with feet, size 4fx3x
1in., 7/6.
T.V. Coils, moulded former, iron-cored
wound for re-winding purposes only.
Ali-can 1§ x 1jin., 1/- each, 2 iron-core
Ali-can 2} x {in., 1/6 each

Used Metal Rectifier, 250 v. 150 mA.,
6/6.

Metal Rectifier, 230 v. 43 mA., 6/-.
Metal Rectifler, RM2, 125 v. 100 mA..
3/8.
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PERMEABILITY]
TUNED T.V. UNIT
Input 300 ohm bal-
anced line, coverage
54 Mc/s—89 Me/s and
174 Mc/3—217 Me/s.

8AK5 RF valve, BAKS
as mixer, nnd 8C

oscillator.  Provision

for auto-gain control,

Dimensiong 8in. wide,
81in. deep, 4in. high, 9in X Wldth inclodi cal lap 14in. Four stages
permesbility tuned. Compls!e with 3 vulves.. Post and Pkg. 3/-. £2/19/6.

T.V. CONVERTER for the new commerocizl stations complete witk 2 valves.
be set te any channel within the 186-198 Me/s. band. L.F.:~—will work into any existing T.V.
receiver designed to work between 42-68 Mo/s. Semsitivity:—10 Mu/v. with any normal T.V.
set. Input:—arranged for 300 chm feeder. 80 ohm feeder can be used with slxg‘ht reductiou in
R.F, gain. Circult EF80 as local oscillator, ECC81 as R.F. amplifier and mixer. The galn of
the first stage, R.F, AMPLIFIER 10 db. Reqmred power supply of 200 v, D.C, at 25 mA. 6.3 v.
A0, at 0.6 amp, Imput fil dom from d signals, 2 simiple
adjustments only. £2/10/- P. & P. 2/6.

USED 12in. TUBE, aluminlzed, heater cathode-short, 10KV max. 2 v. heater complete with
line and E.H.T. transformer 9 KV with ferrocart core, line and width control, EY51 rec. winding
frame Q.P. scan coils and 12in, Perspex escutcheon. £8/17/6. P. & P. 7/0

As sbove but with 12in. non-aluminized tube 8KV max, £5/17/8. P. & P, 7/6.
GENERAL PURPOSE 3-IN-1 MAINS TRANSFORMER, Input 200/250. Bec., 250 v. 350 mA.

Frequency:—can

6.3 v. 4 amp. twice, 2 v. 2 amp. 500 v., 350 mA., 6.3 v. 4 amp, twice, 2 v. 2 amp. Auto-trans-
former, 110, 250 v., 250 watt, 19/6. P. & P.3/6.
HIGH-IMPEDANCE PLASTIC RECORDING TAPE, by famous mum(actumr. 600ft. on

aluminium spool, 8/-, 1,200ft. on aluminium spool, 17/6, post paid.

PLASTIC CABINET, as lliustrated, 11§ x 6} Xx 5iin., in Walnut, Cream and Green, also
in polished Walnut complete with T.R.F.
chassis, 2 waveband acale, station names,
new wave-band, back-plate, drum, pointer,
spring, drive splndle, 3 knobs and back,
22/6. P. & P. 3/6.

A8 ABOVE, with superhet chassis, 23/6.
P. & P. 3/6.

Used metal rectifier, 230 v, 50 mA., 3/8.
gang with trimmers, 6/6; M. & L. T.R.F.
colls, 5/-; 3 obsolete ex-Govt. valves
3 v/h and circuit, 4/6: heater trans., @/-:
volume control with switch, 3/@; wave-
change switch, 2/-; 32x 32 mtd., 4/-; bias
condenscr, 1/-: resistor kit, 2/=; condenser

44-.
Cyldon 5 channe! T.V, Tuner, uses EF80 and 12A'!7 lesu valves, 12/6, post pald.
Radiogram Chassis, § valve AO.ID C. 3 wave-band superhet 195-255 v., 19-49, 200-5560 and
1,000-2.000 metres, I.F. 470 Ke. size of chassis 13 x 8§ x 2}in., size of scale 74 x 3§in, Valve
line-up 10C1, 10F9, 10LDI11, U404 and 10P14. Twin mains filter input, 2 dial lights and 8in.
P.M., £8/17/6. P. & P. bj-,
CR100 Coil packs in first-class condition less oscillator section, complete
with 4-gang tuning condenser, 19/6. P. & P. 3/6.
CR100 465 Ke. |.F.s, types 3, 4 and 5 and F.B.O., new condition, 7/6 each.
465 Kc. Xtal for CRIOO Ill‘
4-gang tuning condenser for CRI100, 9/6.
CONSTRUCTOR’S PARCEL, medium and long wave A.C. malns 230/250 2-valve plus metal
rectifier, comprising ch&ssis 104 x 4§ x 1lin,, 2 wave-band scale, tuning oondenser, wnve-
change swm:h volume control, heawr trans., metal ifier, 2 v&lves and v/h
and bias and sinall d and and long wnve coil, itz
wound, 22/@. P. & P. 2/6 extra. Circuit and point-w point, 1/3.

CONSTRUCTOR’S PARCEL
comprising

2¢in., cad. plated, 18 gauge,

back-plate, 2 supporting brack:
ets, 3 wave-band scale, new
wavelength  statlons names.
8ize of ecale 11§ x 4{in.,
drive, sp., drum, 2 pnlleys,
polnter, 2 bulb holders, b5

pax. LO. v/h., 4 knobs and
palr of 465 IFs twin gang,
186x16 mfd. 350 wkg., mains
trans. 250-0-250 60 mA., 6.3 v.,
2 amp., 5 v. 2 amp. and 6}in
M.E. speaker with Q.P. trans.
39/6. P. & P. 3/6.

Battery charger, mput 230/250 v. output 6 and 12 volt | amp. Black

crackle finished gase size 10 x 6 x 4in Incorporatmg metal rectifier,

main on-off switch, and output switch, 21/~. P. & P. 3/-.

OUTPUT TRANSFORMERS, 8tandard type 5,000 ohms imp., 4/9; 42-1 with extra feed-back

windings, 4/3. Miniature 42-1, 3/3. Multi-ratio 3,500, 7.000 and 14,000, 5/8. 10-watt push-

pull, 6V8 matching, 7/-. 90-1 3 ghm speech coil, 6/6.

PUSH-BACK CONNECTING WIRE, Doz. yds., 1/8. Post paid.

STANDARD WAVE-CHANGE SWITCHES 4-pole 3-way, 1/9; 5-pole, 3-way, 1/9; 3-pole, 3-way

1/9, 9-pole 3-way, 3/6; Minlature type, long spindle 3-pole 4-way, &pols 3eway and 4-pole
2-way, 2/6 each. 2-pole 11-way twin wafer 5/=: 1-pole 12-way single waier /= P. & P. 3d

POTATO AND VEGETABLE PEELER

By famous mnnnhctnm To suit models A200 lnd A700, Capacity 4§lbs,, complete with

water pump. All a white lled finish. Originally intended

for adaption on an electric food-mixer, can be easily converted for hand operation. 39/6.

P. & P. 3/-.

PERSONAL SHOPPERS ONLY. 9in.

Mains Droppers. 0.3 amps., 460 obms.,
b Eularger, 17/6; 12in., 27/8.

tapped 280 and 410, 1/8; 02 amp., 7

ohms, tapped at 100 ohms, vitreous, 1/8;
0.3 amps. 950 ohms, tapped 700 and 823,
2/6; 0.2 amp.. 1,000 ohms, vitreous, tapped
2/@; vitreous, 0.3 amp., 700 tapped 680,
640, 600, 3/8. P. & P. on eacb 3d.

T.V. Width Controls, 3/8.

Germanium Crystal Diode, 1/6, post paid.
Used Bin. Tube with ion burn, 17/6, post
pald.

Line O.P, Transformer in aluminium ocar
mounted in rubber, 12/8.
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Crystal Set, medium and long wave. in
plastie cabinet, 18/-.

Headphones, per pair, 8-,

Speaker Unit o i
chassis, 3-15 ohms revernlble, 12/6.

Line and E.H.T. Transformer, 14 Kv.,
using ferrocart core, complets with line
and width control, and corona shields
U37 rectifier winding, 35/-.
Line and E.H.T. Transformer, 9 Kv..
ferrocart core, complete with
bullt-in line and width control. Mounted
on small all-chassia. Qverall size
41 x13in. EVBl rec. winding, 27/6.
Scan coils, low llne low impedance
trame, complete with {rame transformer,
to match above, 27/6. P. & P. 2/-.
Line and E.H.T, Transformer, 9 Kv.
ferrocart core, EY5l, heater winding.
complete with scan colis and frame
output transformer, and line and width
control, £2/5/-. P. & P. 3/-.
As above, but complete with line and
irame blocking transformers, 5 Henry
250 mA. choke, 100 mfd. and 150 mfd.
250 wll(,g.;;BO mA. A.C.ripple. £2/19/6
Valve Holders, mouided octal Mazda
and laoctal, 7d. each. Paxolin, octal
Mazda and loctal, '4d, each. Moulded
B7G, BSA and B9A, 7d. each. B7G
moulded and B9A with screening can
1/8 each.

32mtd., 350 wkg. ...... 2/-
16 x 24, 350 wkg. 4/-
4 mfd., 200 wkg. 1/
40 mid., 400 wkg. . 34
16 x 8 mfd., 500 wkg. 4}
5l
3/
4/-
6/6
] 114.
g- 1/
18 mfd., 500 wkg., » xre en R 1
8 mtd., 500 v. wkg., wireends .... £/
8 mid., 350 v. whg., tag ends ... 1/
50 mfd., 25 v. wkg., wireends . ... 1/!
100 mfd.. 350 Wkg. ...eennennnn 4-
100 mfd., 450 v, wkg., 280 mA.,
3/11
80 mA.
4/
9/
3/
1/
1
8 50 1/
60+ 100 mfd.. 230 wki. i
50 mid., 12 wkg. ..... 11d.
32432 mid. mln. 275 wkg. 4/-
50mm.,50wkg om0 (17O

Minj ends lded, 100 pf.,
500 pf., and .001 each, 7d,

T.V. Filter, in lightly tinted Perspex,
size 13} x 11 x 3/16in., 4/6.

Combined 12in, mask and escuteheon,
in light!y tinted Perspex. New aspect
edged in brown. Fits on front of
cabinet, 12/6. As above for 15in. tube,
17/8.

Frame Oscillator Blocking Trans., 4/8.
Line Osc. Blocking Trans., 4/6.

Tube Mounting Bracket, size 94 x 43in.
12in. tube clamps, /=

CHOKES:
2-20 Hen. 150 mA., 15/~ P. & P. 3/-
6 Hen., 275 mA., 15/-. & P. 3

100 Hen., 40 mA., 15/-. P. & P. 3/-.
2 henry 150 mA., 3/6; 260 mA. 10 henry
loel.s, 5 heory 250 mA., 60

8/

P.M. Focus Unit for any 9 or 12in. tube
except Mazda 12in. with Vernier
adjustment, 15/-.
P.M. Focus Unit for Mazda, 12in., less
Vernier adjustment, 15/-.
Wide Angle P.M. Focus Units,
adj. state tube, 25/-.
Energised Focus Coil, low resistance
mounting bracket, 17/6.
Ton Traps for Mullard or English Electrle
tubes, 5/-, post paid.

dard 485 Kc. L d LF.s,
4x 1§ x 1§in., per pr., 7/8. Wearite
standard, \ron-cored, 465 Ke. LF.s,
33 x 11 x1§in., per pr., 9/6.
Iron-Cored 465 K¢, Whistle Filter, 2/6.
485 KC, MIDGET LF.s, Q.120 size
1§in. iong, lin. wide, jin. deep by very
famous manufacturer. aligned
adjustable iron-dust cores, per pair,
12/6.

Vernier

RADIO & T.V. COMPONENTS (Acton) LTD.

Hours of Business:

(Late D. COHEN)
23 HIGH STREET (Uxbridge Road) ACTON, W.3.

Saturday 9—5 p.m.

Wednesday 9—I

p.m.

Telephone : ACOrn 5901
Other days 9—4.30 p.m.
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FREQUENCY METERS
27-8" up to 10,000 cycles

DIFFERENTIAL A.C. CURRENT
METERS

COMPARING THE MAGNITUDE
OF TWO CURRENTS.

A full range of switchboard and
portable instruments, including four
types of Millirange Meters.
THE ELECTRICAL INSTRUMENT

€O. (HILLINGTON], LTD.

Boswell Square Industrial Estate, Hillington,
Glasgow, S.W.2, Halfway 1166 and 2194

The Manning-Carr P 530

MINIATURE
POLARISED RELAY

Now in dust-proof heavy gauge
anodised aluminium can and
with miniature 5 or 9-pin base
for plugging in.

(Original version still available.)

BOTH TYPES FITTED WITH
PLATINUM POINTS IF SPECIFIED

Data—» 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 high and the Relay will
follow frequencies appreciably higher
than 50 c.p.s. Resistance up to 7,000 ohms
which is acceptable for Anode circuits.
Alternatives to specification if required
Sole Concessionnaires.

POST OFFICE
TYPES
3,000 & 600 RELAYS

TO SPECIFICATION
Tropicalising, impregnating
and Services jungle finish if
required, Delivery 3-4 weeks.

Manufacturers to H.M. Govt. Deprs. and leading Contracors

‘l.. E.SIMMONDS LTD.

HARROW, MIDD X.
Telephone : Harrow 2524 ~ 031§

BYRON ROAD,

JuNE, 1955

——MIDLAND INSTRUMENT CO.——

POWER SUPPLY UNITS No. 5, complete except for the 6-v, accumulator, conslsts of
the 6-v. 5-amp. hand generator, with cut-out, 6-v. input vibrator pack, provides all
L.T. and H.T. ontputs for the 18 and 38 seta, spare Mallory vibrator, bakelite accumu-

TUNERS

for BAND IlI
COMMERCIAL TELEVISION

Specially developed for incorporating into
new T.V. receivers, or for tuning standard
receivers for reception of Band III. Price£6.

ABOUT 21 MILLION T.Vv. SETS
WILL PROBABLY BE TUNED FOR
BAND Il RECEPTION. MAKE SURE
THAT YOU ARE UP TO DATE. WRITE
TO US TODAY FOR FULLEST DETAILS

VGlnatl;-o LIMITED

New Chapel Rd., High St., Feltham, Middx. Phone: Feftham 4242

lator box, etc., etc., in metal back carrying case, complete with belt and sboulder
webbing, new in sealed cartons, 40/-, carriage 6/-; Scot. 7/6; N.I. 10/-.

ELECTROLYTIC CONDENSERS, 32-mfd. 450-v. D.C., by Zenlth, Micamold, ete.,
new and guaranteed, cartons of 12 condensers, 10/-, post paid.

PROJECTION UNITS, consista of an optical mount, fitted with a bloomed /2.2 Achro-
matic lens, :uin focal Iength at one end.. also » convexfconcave ground glass at the
other, attached to an fitted with a 24-v. 15-watt lamp, and polishad
reflector, fraction of original cost, 10/, post 1f=

SELSYN TRANSMITTERS (Magslipe), 3in. type, pure synchro x-y-1-2-3, suitable
as master or slave, 50-v. 50-cycle single phase A.C. operated. When two or wmore of
these are wired up, the rotation by hand (or other means) of one, will result in a
100 per oent. follow in the other(s), both clockwise or anti~clockwise, supplied brand
new with test report, in troplcallsed sealed cartons: Value, £8 each, our price 25/,
post 2/-, 2 for 50/-, post paid with wiring diagram

TELEPHONE SETS, ists of 2 bined recei and mi h d by
20tt twln uexlble. pmvlde& per(ect 2-wav communication (up to 1 mile with extra ﬂex),
no battery r ready for use, new, boxed, 12/8, post 1/-.

‘ NELCO ” ROTARY TRANSFORMERS (matched), brand pew latest manufacture,
receiver type, 6in. long, 2§in. dia., input 6-v., output 170-v. at 60-m/A., 15/-, post 1/6,
ditto transmitter type, 7}in. long, 2%in. dlx. imput 6-v., output 350-v. at 170-mjA.,

20/-, post 1/10.

G.E.C, POWER UNITS, intended for 100-watt R.F. amplifiers, input A.C. 200/220f
240-v. plus 10-v. 45/120-c.p.s., output 550-v. at 300-m/A. D.C., and 6.3-v. r.m.,,
consists of eight Ub2 rectifiers, separate heater and H.T. t-mnsformem, 2 Dubilier
nitrogol 8-mid. 1,200-v. capacitors, 2 heavy smoothing chokes, resistors, fuses, switches,
ete., ete., for 19in. rack mounting, welght 1041b., new and unused, £7/10/- carriage
amd cmm 165/-; Bcot. 20/- extra.

WIRE STRIPPERS, strips the Insulation from flexes and cables up to fin. dia., micro-
meter adjostment, bnnd new boxed, usual toolshop price 15/-, our price 3/8, post
8d., 3 for 10/-, post paid.

ARROW SWITCHES, 250-v. 25-amp, rotary 4-positlon, 3-heat and off, series parallel,
panel mounting, complete with pointer knob, brand new, 2/8, post 1/3, ditto smalier
Diamond H., 250-v. 15-amp., 2/6, post 9d.

VENNER 24-VOLT TIME DELAY SWITCBES conslsu ot hlgh-gr&de clockwork

motor with external press wind, 2 5-p ontacts, in
smart metal cases titted 4-way terminal block, new boxed 716, post 1/-
G.E.C. MINIATURE RELAYS, 40-ohm., 4-pole lati brand

new boxed, 8/-, post 6d., 90/- doz., post pald.

ELECTRO-MAGNETIC COUNTERS, G.P.0. subscribers pattern, 3-ohm. coil. 0-9999
repeating, size 4§ x 1§ x ljin., 5/=, post 1/-.

ELECTRIC BELLS, 12-v. D.C., single dome 3in. dia., 13in high, very superior, wortn
20/-, our price, brand new boxed, 3/6, post 9d.

M:ny other bargains: send 3d. with 5.A.E. for current Lists.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17

Tel. : HAR 1308,
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C.R.T. ISOLATION TRANSFORMERS

d to cover ically every d d for Trans-
(ormem for Cathode Ray Tnbes having Heater/Cathode
short eircuit or for C.R. Tubes with falling emission.
Type A. Low leakage windings. Ratio 1-1.25 giving
n 25% boost on Secandary.

2 volt .. 10/6 each  With Tag
4volt .. .. 10/6 each Panel and
6.3 voit . 10/6 each  Bolder Tags
10.8 volt .. - 10/6 each

13.3 volt 10/6 each

Type B. Mains Input mmo volts. Multl Output
0-2-4-6.3-7.3-10 and 13 volts. Input has two taps which
Increase output voits by 25% and 50% respectively.
This transformer i8 suitable for most Cathode Bay
Tubes. The MOST versatile Low Capacity C.R. Trans.
former with Universal Outpu'.. With Tag Pnnel
and Solder Tags. 21!-

Type C. A most useful low capuclty wound trans-
former for use with 2 volt Tubes with falling emizsion.
Input 230/240 volts. Output 2-23-2§-2§-3 volts at
2 amps. ith Tag Panel and Solder Tags 17/8 each.
All Isolation Transformers are individually boxed,

labelled and elearly marked with relevant data.

Volume  Controls | 80 cxme COAXIAL
::,“n‘f,fe:‘ L el | STANDARD jin diam.

year. Al valnes 10,000 Coaxial GRADE 8d
w@pe

othsn to 2 Meg- obm]; ® yd.
o8w. B8.P.8w. D.P.Sw. | SPECIAL

3i- 4/~ 419 Semi-air spaced Polythens
ggAxx%. PLUGS 12 insulated. }in. diameter,
LINE CONNECTOR 1/2 ‘22222‘2‘3.&%'&;, 9d. 5u.

OUTLET BOXES

BALANCED TWIN FEEDER per yd. 6d. 80
TWIN SCREENED BALANCED FEEDER 1/- yd. lohms
50 OHM COAXIAL CABLE, 8d. per yd. }in. dia.
TRIMMERS, Ceramie, 30, 50, 70 pf., 9d. 100 pt., 150 pf.,
1/3; 250 pf., 1/6; 600 pt.. 750 pf.,1/9.

RESISTORS.—AIll values: 10 ohms to 10 meg., 3 w., 4d.;
$w.6d.:1w 8d.:2w 1/~

HIGH S’I‘ABIIJTY t w. 1% 2/-. Preferred values 100
obhms to 10 Meg.

WIRE-WOUND RE‘IIHTORS-—B!:S% Makes Miniature
Ceramic Type—5 w. ohm to 4 K., 1/9; 10 w., 20 ohm
to 8 K., 2/3; 15 w., so obms to 10 K., 2/9; b w. Vitreous,
12 K. to 25 K., 3/-.

WIRE-WOUND POTS. 3 WATT LAB. COLVERN, ETC.
Pre-8¢t Min. TV Type ' Btandard Size 'Pots, 2}in.
Knurled Blotted Knob. Bpindle High Grade. All
All valnes 25 obms to 30 Values. 100 ohms to 50 K.,
K., 3/- ea. 50 K., 4/-. 5/6; 100 K., 8/6.
Ditto Carbon Track 50 K. W _EXT. SPEAKER
to 2 meg., 3/-. CONTROL 100, 3/-.
O/P TRANSFORMERS,—Heavy Duty 70 mA., 4/6. Ditto
tapped primary, 4/8. Multiratio, QPP, push pull 8/6.
Tapped small pentode, 3/9.
L.F, CHOKES. 15/10 H. 60/65 mA., 5/-; 25/20 H. 100/120
mA., 11/6; 20/15 H. 120/150 mA., 12/8. MAINS TRANS.
350-0-350, 80 mA., 6.3 v., 4 a., § v.. 2 a., ditto 250-0-250,
21/~. AMPLIFIER TRANS. 250-0-260 v. 50 mA. 6.3 v.
lV'I)?INS HEATER TRANS, 6.3 v. 1} a., 7/6;
3a., 10/6.

=

Py
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ALL WAVE RADIOGRAM CHASSIS

THREE WAVEBANDs FIVE VALVES
8.W. 16 m.—50 m. LATEST MULLARD
M.W. 200 m.—550 m. ECH 42, EF41.

L.W. 800 m.—2,000 m. EBC 41, EL 41, EZ40

Brand New and Guaranteed, with 10in, P.M. 8peaker,
A.C. 200/250 v. Four position Wavechange Bwitch.
Short-Medium-Long-Gram. Blow Motion Tuning.
Speaker and Pick-up connections. High Q iron-dust
cored colls, 465 kc/s LF. Latest circult technique
delayed, A.V.0, and Negative feedback. Output
4.2 watta. 3 ohms output transformer on chassis.
Chassis size 13 x 5} X 2jin., Glass Dial—10in. X
4}in.,, horizontal or vertical type available, lit by
2 Pilot Lamps. Colour Black Btation names, L.W.
Green, M.W. Red, 8.W. White. Four Knobs supplied.
Walnut or Ivory to choice, allgned and calibrated.
Chasais lsolated from mains. PRICE £10/15/-
Carriage and Insurance, 4/6. (Without 10in. Speaker,
£9/15/-. Carr. & Ins., 4/6.) A.C.-D.0. 10/~ extra.

RECOMMENDED FOR ABOVE CHASSIS

Plessey

Multi Speed
Changer

PRICE Ca:riage Paid £9 . 19 . 6

GREAT REDUCTION
Brand New Plessey 3-speed Autochanger Mixer Unit

for 7, 10 and 12in. Records. Twio Hi-Fi Xtal Head
with D int sapphire stylus. Plays 4,000 records

ELECTRODYNAMIC MIKE INSERT.—U.8.A. make,
precision engineered. 8ize only lin., diam. by ¢in.
Bargain Price 3/§. Matching Trans. 8/9.

SPEAKER FRET.—Expanded anodised metal, 12in.
x 12in., 4/-. EXT. L.S.—Switched Bocket, on-off and
parallel switching, complete with plug, 2/-.

COPPER PLATED AERIAL RODS. {in. x 12in. push

fitting, 2/6 doz., p. & p. 9d.
i EAD—-S yds. Twin Twisted Maroon Flex. 1/-.

2 yd Non-kink Appll:mce Leads. Bargain 1/3.

'ANA.—Midget Boldering Iron. 200/220 v. or 230/250 v,
14/11 TYANA TRIPLE THREE.—Complete with detach-
able bench stand, 19/8. 200/220 v. or 230/250 v.
NEW SOLON MIDGET IRON.—25 w., 19/6. l])EAL FOR
RADIO CONSTRUCTORS. 200/220 v. or 230/250 v.
MIKE TRANSF. —Ratlo 50& 3/9 ea., new and boxed.

O

screening can, 1/6; B8A, B3G, BYA, 1/- VCRB7 2/6
Ceramie: EF50, BTG, 1/- Paxolin ENG, nnd AMER. 5-,
and 9-pin, ete., 1/-.

Nuts, Bolts and ‘Washers, 12 of ea. 1/- packets, 2 4 or 6 B.A
TAG STRIPS.—2- or 3-wny, 2d.; 4- or 5-way, 3d.; 6-way,
44d.; 9- or 10-way, 8d. e

TOGGLE SWITCHES EX-GOVT —" On 01, 9d. Ersin
M’core solder 60/40, 18 g. or 18 % s & b, 4d. yd. T.C.
wire, 18 to 22 s.w.g., 2/~; 3 1b. P.V.C. Connecﬂngwnm,s
colours. Single or Stranded. 2d yd. 2 K. 5 w. H.D. w/w Pota,
4/6. 10 K., 25 K., Colvern w/w Pot. lin spindle, 3/6.
SCREENED GRID CAPS 1. Oct. or Mazda, 6d. ea.

BULGIN HIGH VOLTAGE VALVE CAPS, L Oct., 1/-.
FUSES.—L}in. all values 60 mA. to 10 a., 6d.

ALADDIN FORMERS and cores, $in, 8d.: fln. 10d.
SLOW MOTION DRIVES.—Epicyclic ratio 6:1 2/3.

INT. OCTAL CABLE PLUG (8-pin), with cover, 1/3.
200-250 Volt SELECTOR SOCKET (2in. x 1in) with
Plug 1/-. PILOT LAMPS.—6.3 v. .3 a., 8d,

MAINS DROPPERS, 3in. X 1ljln. Ad] Bliders, .3 amp.
750 ohms. 4/3, .2 amp., 1,000 ohms, 4/3.

LINE CORD.—.3 amp., 60 ohms per !out. .2 amp., 100
ohms per foat, 2 way, 1/6 a yard; 3 -way, 1/8 & yard

sprung mounting. Superb Quality. Bargain offer,
This Changer will play:—
8 mixed 78 r.p.m. 10' and 12" records.
8 45 r.p.m. 7¢ record:
334 m. 7% record
mixed 10° & 127 records
Baseboard required 15} x 12}in.
Height required 5}in.
Depth required 2in.

* MIXER TYPE MECHANISM
* DUAL POINT TURNOVER HEAD

Bimilar model 3 speed single record unit with Acos
87 turnover head, each sapphire stylus will play
2,000 records. Btarting switch automatically places
pick-up cn records. 7in., 10in. or 12in. auto-stop.
Baseplate size 12x8}in. Helght required 2}in.,
depth 1%in. £7

Price carriage pald L} =

EXCLUSIVE BARGAIN
RECORDING TAPE

1,200 ft. on standard fitting 7~
reels. Brand new boxed

High tensile strength,
sensitivity and coercivity.

ONLY 17/6 REEL

Covered by our usual money back guarantee.

T/V PRE-AMP—Channel 1. Easily modified for
other Channels or Converter use, Midget Chasaia,
43 X 2} x 1}. Complete with EF42 valve, coaxial
lead and plug. Ready for use. Brand new Mirs.
Burplus. Listed £3{15/-. 8pecial Clearance Price,
21/- Buy Yours Now.

PYE Aerial Piug and Socket, 1/8 pr.

5in. RADIO SCREWDRIVERS.—Sheffield made blade
2}in. % %in. Ins. handle 5,000 v. 4id. each.
CONDENSERS.—New B8tock .001 mifd. 6 kV. T.CC.,
5/8. Ditto, 12.5 kV., 9/8; 2 pt. to 500 pf. Mlen, Bd ;.001.

Mica or Tnb 500 v. .01 Sprague 500 v., .02 500 l mtd.
350 v. Tub., 9d.; Hunts Moidseal 500 v. .00 9d.; .05
mid. and 1'mfd., 1/-, .25 mtd., 1/@ -1 mid., 600 v.,

1/3; Tubular .5 mfd. 500 v., 1/9.

SILVER MICA CONDENSERS.—10%,.

&5 pi. to 500 pt., 1/-. 600 prsooo pl., 1/3.

DITTO 1% (ex. stock)

1.5 pf. to 500 pt., 1/9 515 pf. to 1,000 pt., 2/-.
ELECTROLYTICS ALL TYPES NEW STOCK.

Tubular Wire Ends | Can ’I‘nm. Gllvl. 3d. ea.

16+16/ooo v. 6/~ | 3243235 4.6
1/275 v. 2/- 32+a2/275 v. 4/8
2/450 v. 9/3 | 16/450 v. 3/8
4/350 v. 1/6 | 32/350 v. 4=
4/500 v, 2/- | 60/350 v. 8/6
8/450 v. 213 | 250/350 v. 8/6
81500 v, 219 | 8416/450 v. 5/~
10/500 v. 2/6 | 8+16/500 v. 5/8
16/500 v. 4/- | 16416/450 v. 5/6
8+8/500 v. 4/6 | 164-18/500 v. @/-
327500 v. Bl- | 324-32/450 v. 6/6
32+432/350 v. 5/6 | 60+100/350 v. 11/8
32+ 32{500 v. /8 | 100 +200/275 v. 12/8
25/25 v. 1/8

50/26 v. 1y

50/50 v. 2/~

SPECIALS. Can Types. 500 mtd. 12 v., 3/-; 1,000 mfd.
+ 1,000 mfd.. 6 v.. 8/6: 1,500 mfd. 6 v., 4/8; .1 mfd. 1.5
kV. T.C.C. 3/8. 'l‘ype 512 acrew base, 8 mfd. 500 v., 3/-:
16 mfd. 500 v
SENTERCEL RLCT]FIEES E.H.T. TYPE FLY-BACK
VOLTAGm K3/25 2 kV., 4/3; K340 3.2 kV 8/- K345,
6 kV., 6/6; K3/50 4 kV 7/3; K3[100 . 12/8;
K3/160 14 kv 18/-. M S TYPE.—RM]1., 125 v , 60 mA
4/-; RM2, 100 m.A.. 4/9. RM3, 120 mA., 5/9; RM‘ 250 v.
275 mA., 16[
TV. AERIALS Aerialite, all channels in stock. Indoor
loft type Inv. T., 13/6.

KNOBS, GOLD ENGRAVED.—Wnlnnt or lvory,
1}in. diam., 1/8 each. * Focus,'’ * Contrast," ** Brll~
liant,** * Bnllmnce—()n-uﬂ." “ On-0ft,”” * Volume,’

* Vol.-Ou-Oft,”"  * Tone,* * Tunlng," Treble,**
“ Baas,”* ' Wavechange,”' * Radio-Gram, 8.,
M., L., Gram.,’* " Record-Play,’® “ Brightness.”” Ditto

not engraved, 1/- each. 8ize ” B'" lin, engraved,
1/2, plain 8d.

;dOINTER 17]!013! .—Brown with white marking iine, small
COILS — " P’ type, 2/@ each. Midget

adj. dust core, 3/6 ezwh Ali ranges in atoc] ge S
REACTION. COND—.0001, .0003, .0005 md., 3/6 ea.

ALUMINIUM CHASSIS.—18 s.w.g. Plain, undrilled,
folded 4 sides and riveted corners lattice fixing holes.
Strong and soundly constructed with 2jin.
7in. X 4in., 4/6; 1lin. x 7in., 6/9; 13in, x 8in., 8/8;
14in. x 1lin., 10/6; and 18 x 18in. x 3in., 16/6

FULL WAVE BRIDGE SELENIUM RECTIFIERS,—

2(6 or 12 v. 1} amp, 8/9; 2 a., 11/3; . 4 a., 176
F.W. only 6 v., 1 a. (9v-09v.A.C.) 5/8.

CHARGER TRANSFORMERS, Tapped input 200/250 v-

for charging at 2, 6 or 12 v., 1§ amp., 13/6, 4 amp., 21/--

ACID HYDROMETER.—New ex-Govt. Unbreakable.

Packed in metal case, 7in. X liln. dia. 4]6

H. ¥. MIDGET CHOKES.—14 M.H., 2/§ eac

BRIMISTORS.——CZ1 for 3 a. heater chalns, 3/8. CZ2 for
15 a., or .2 a., 2/8. 0Z3, 1/8.

COPPER ENAMEL WIRE.—} ib. 16 to 20 s.w.g., 2/-;

22 to 28 8.w.g., 2/6; 30 to 40 s.w.g., 3/8.

SWITCH CLEANER Fluid, squirt spout. 3/9 tin.

TWIN GANG TUNING CONDENSERS.-—.0005 mfd. midget

with trimmers, 8/6, 376 pf. midget less trimmers, 8/
.0005 Standard size with trimmers and feet, §f-; less

trimmers, 8/-; ditto, soiled, 2/6.

SLEEVING.—Various colours, 1, 2 mm., 2d.; 3, 4 mm.,

3d. yd.; 6 mm., 5d. yd.

LOUDSP’EAKERS P.M. 3 OHM. 5in. 16/6, 6}in., 17/6.

8in., 19/68. 10In., 25/-. ln. Goodmans with trans.,

21/-. Famous ma.ke 10 in., 10 watt heavy duty speakers,

3 ohm, Aluminium volce coil., 39/6

CRYSTAL DIODE —Very Sensitive. G. E.C., 3/6.

H.R. PHONES.—(Hi-grade Amaer.), 15/8 pr.

8. G. BROWN’S. 4,000 ohms, 15/6 pr.

VCR97 £2
TESTED FULL PICTURE

. F. TRANSFORMERS

WEARITE TYPE 500. 485 Ke/s., adjustable 450-
470 Ko/, size 34 x ll'mwll. Q value 110.

HALF PRICE. 10/6 PAIR

We have no connection with any other firm,

RADIO COMPONENT SPEGIALISTS

‘Phone THO 1665, after 6 p.m. 4198, Buses 133 or 68 pass door.

48-hour postal service.

Please address all correspondence correctly as below.

307 WHITEHORSE RD., WEST CROYDON

OPEN ALL DAY SATURDAY,
P, & P., 6d. £1 orders post free. C.0.D. Service 1/6.
Lists S.A.E.
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TWO WONDERFUL BARGAINS

ELECTRO-VOICE MOVING
COIL MICROPHONES

No. 600.C. With built-in matching trans-
former for direct connection to grid of ampli-
fier valve. These mikes are ex the famous
BC.610 Transmitter and give perfect speech
quality, they are all brand new with 9ft.
screen lead and 3 pin plug, packed in original
carton. Price £2, plus 1/6 postage and packing.

_I15/15 Pf., 2/6 each.

LARGE QUANTITIES OF OUR UN-

USED COMPONENT BARGAINS

STILL AVAILABLE AT PRICES BELOW
MANUFACTURING COSTS.

Ceramlc Variable Condensers split stator
Ceramic Trimmers
22 Pf., 5/- per doz. Variable Condensers
100 Pf, ceramic insulation, 2/- each. Variable
Condensers in screening case 50 Pf., 1/- each.
Permanoid Sleeving coils of approx. |
gross yds. | mm. and 1.5 mm., 8/6 per coil.
Wave Change Switches 2 wafer 6 pole
3-way standard } spindles, 1/3 each. Porce-
lain Stand-offs, insulators only, miniature
lin., 2/- doz. Pots 100 K and | meg. } spindle
and 3-gang each 70 K all at 1/- each. Hum-
dinger Pots {00 ohm. miniature wire wound,
2/- each. Colvern do, 200 ohm. w/wound
Sw, 2/- each. 100 K Miniature Pots {in. long
spindle, 1/- each. Erie Resistors 47K 2
watt boxed in 50's. and 5's. Erie Resistors
1,200 ohm, § w. boxed in 50's 2 watt 150

K | watt, 22 K | Watt, 70 K | watt; price,
2 watt 3d., | watt 2d.; § watt Id. Paxolin
Resistor Panels (size 4in. x 3in.) with fixing
brackets contains 1-10 w. 5 K, 2-5 w. 120 K.
1-47 K, 1-56 K, 5 w. Brand new each, 1/9.
Wire Wound Vitreous |0 watt wire ends
500 Q each, 9d.

Ferranti m/amp Meters Flush Square 2 in,
0-150, 7/6 each, do. 0-5 mfa. 9/- each.

itlustration is with covers removed.

We are offering AS NEW, COMPLETE TR.1196 TRANSCEIVERS, as illustrated. Outfit
comprises, 6 valve Superhet, 3 Valve Transmitter, Power Unit and Relay Unit. AH complete
on Chassis. Present range 4-6.5 mc/s. and output 2 watts. Can be easily converted to cover
1.5 mc/s- 7 mcfs and power output up to 8 watts. It has a most versatile Receiver which can
be easily adapted to cover any band of frequencies from medium broadcast to 30 m¢fs. The
Transmitter range can also be easily extended and by simply adding 200 pf. condenser to tank
circuit will cover 1.5 mefs. Circuit and conversion details included with each unit.

Each outfit is despatched in transit case at the amazingly low price of £3/-/- plus carriage 10/-.
If despatched without Transit Case, £2/10/- plus carriage 8/6. INCLUDE SUFFICIENT FOR POSTAGE

WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD.
615, BORDESLY GREEN, BIRMINGHAM, 9. Phone: VIC 2078

= 0 ===——1,
e RADMATU@ ’) LTD. [
T —————

HIGH QUALITY
TAPE RECORDING EQUIPMENT

THE MODEL 5D TAPE DESK (to take 10}in. NAB Reels)
Programme Time: 62 minutes at 74 i.p.s. ’

AsK ARTHURS FIRST

* NEW VALVES Sead your enguiries for all Radio and Electriea

goods, especially those in short supply.

We have probably the largest variety of valves in
the country, Let us know your requirements.
AVO METERS IN STOCK

124 minutes at 33 i.p.s.
Panel size: 20in. x 144in. aip Avo TIBUE] 7 g
Two speeds, 33 and 74 i.p.s. Double track heads. Push button Avo Model 8 " o
control. Fast wind and rewind. Three heavy duty motors, Three Signal Generator, M
separately shielded heads. Complete with NAB reel adaptors. Models £3 0
PRICE: (fitted wich ERP heads) £50/-]-. S eererrrrerenieiiitie
. Electronic Test Meter ........ 0
ALSO AVAILABLE Valve Characteristics Meter.... (1]
MODEL 5C TAPE DESK (to take 9in. Reels) Also full range TAYLOR METERS. List on request.
Programme Time: Isi': minutes at 74 i.p.s. ¥
0 minutes at 3} i.p.s. Leak TL{/10 Amplifier and
PRICE: (ficted with 6RP heads) VALVE S0 Koot One™ Presmp
Large Panel (20in. x 144in.) £47/10/-. Mullard .. 0 fier complete ............ £28 7 0
Small Panel (13¢in. x |54in.) £45/10/-. am .5 : :
: Osr oo 2..10 0 Chapman Tuning Units £16 0 0
MODEL 5B TAPE DESK (to take 9in. Reels) Osram, Part £ ... 7 ] :
Programme Time: 3| minutes at 74 i.p.s. Brimar, NO. Seceees ; o Leak Tuning Unit......... £35 6 3

62 minutes at 33 i.p.s. Mazda, Part 2ueeeee

PRICE: (fitted _wigh 6R_P heads) Mullard Valve Terms: C.O.D. or Cash with order.
Panel size (134in. x 154in.) £42/e/-. Replacement s Goods offered subject to being unsold
PORTABLE RECORDERS Guide ..ot = 2 and to price alteration.
In rexine covered case, fitted with model 5B tape desk, type D.2. Art and Sclenss m-
C.LR. amplifier with monitoring. Provision for externYaF; loud- Sound Reproduc OVNEXLIEITINGRAND
speaker, tion by B Wy 4| DEMONSTRATING — HIGH
PRICE: £117/-]- (without microphone) Britcain, D ‘h 'exm_ FIDELITY SOUND REPRO-
High fidelity sound heads. Type 5RP (Record/Play) £3/5/-. Type Postage 6d. cac DUCTION
6RP (super fidelity), £3/15/-. Type 5E (Erase), £3/5/- umetal
Screening cans, 8/6. Amplifiers, microphones. All types and sizes
of magnetic tape.
Trade supplied. Send for lists.
EST,
BRADMATIC LIMITED l
STATION ROAD - ASTON - BIRMINGHAM 6 propS: ARTHUR GRAY, LTD.

Telephone: East 2881.2 Grams: Bradmatic, Birmingham GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2

TEMple Bar 5833/4 and 4765 Cables: TELEGRAY, LONDON
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We can now offer this self-contalned

Unit comprising 6 Valves—2-6BA6,

EB91, VR137, EF54, EF54. Two L.F.

stages and separate local osoillator, also

Muirhead graduated vernier drive

assuring easy tuning.

COMPONENTS OFFERED TO COM-

PLETE F.M_ UNIT

® New RF26 Unit with 3 valves
VR137, EF54, EF534, £1/15/-.

® Complete set of all components
for conversion Including 2 6BA6
and EB91, tuning condenser,
I.F.T.’s Osc. and coils. Reslstors
and fixed condensers, plus wire and
tag strips, £4/12/8.

@ Instruction Book with technical
clrcun, and complete lay-out dia-

rams, 2/-.

5 Harrow Road, Paddington, W.2 [e¥oiemmims o v o0 me

PADdington 1008/9 and 040/

OPEN MONDAY to Sac. 9-6. THURS.

| o’clock.
SEND STAMPS FOR NEW 1955 28-PAGE CATALOGUE

® Special offer of all above items

ALL ITEMS SOLD SEPARATEL
® Charge foralignment when complet.ed

“R.F. 26" F.M. CONVERTOR UNIT—88/100 Mc/s.

and RF28, including sircuit, 58/5/° Wstsge g =

@ Assembied, aligned and ready for use. ...
Call for demonstration.

RADIO-GRAM CHASSIS
3 Wave-band Superhet. Med., long and
short.
5 Latese Type MULLARD Valves.
4 Position Switching Gram., med., long,
and short,
Provision for Extension Speaker. A.C.
Mains. 110/250 volcs.
Chassis I lin. x 7in. x 24in. Scale 8in. Square.
Or Chassis [34in. x 64in. x 23in, Dial 10in, x
Stin. PRICE £10/5/-.
BRAND NEW AND GUARANTEED.
CARR. PACKING AND INS. 10/-.

14 WATT HIGH FIDELITY F.M. AND
RECORD AMPLIFIER

200/250 volt A.C. First Quality Com-

ponents only. Stewart Transformers

and Chokes. Partridge Output Trans-

former. Bass and Treble Controls

(Boost and Cut). Supply Socket for

Tuner Unit. 1deal for Denco F.M.

Feeder. $ valves—6SN7, 6SL7, 6L6, 6L6,

$Z4. Complete ready for use,

BARGAIN PRICE £17/10/-.

G.E.C. RECORDHNG ' ' TAPE
6001t TR EllS| BN orr o, .. i oo iz cbisiiocc o 10/~

T.C.0. .1 m?d, 5/7,000 v. wkg., type CP58QO0, Bakelite
case, 7/6 each. BI,.12,500 v. wkg., 4/-.

EF50 (VRYIA)
The selected EF50, Red Byivania, original boxes
10/- each, 90/- for ten.

PYE 45 Mc/s STRIP
TYPE 3583 UNITS

8ize 15in. x 8in. X 2in. Complete with 45 Mc/s. Pye
8trip, 12 valves 10 EF50, EB34 and EA50, volume
d

COMMUNICATION RECEIVER
TYPE P.C.R.3.

Brand new, in original cartons: 8 valves. EF39, R.F.
stage. X81, Freq. Changer. EF39, 1st L.F. stage.
EF39, 2nd I.F stage. EBC33, Det. and L.F. amp.
8V6G, Output. Ranges: 12-41 metres; 41-120 metres;
200-560 metres. Aerial Trimmer control. Volume
control and tone control.

*Power Supply Unit for 12 volt operation £2/15/-
*Power Supply Parta to convert to A.C. mains £1/17/8
Limited quantity. £10/10/-. P. & P. 7/6.

controis, and hosts of Resistors and C
Sound and vision can be incorporated on this chassis
with minimum space. New condition. Modification
data supplied. Price £5. Carriage paid.

3 SPEED RECORD CHANGER

TRI196 RECEIVER

Receiver 27/73. This is a slx-valve superhet receiver
with 465 kefs I.Fa. Complete with all valves: 2
EF39, 1 LK.&"’ 2 EF36, 1 EBC33. In brand new

diti dull conversion data. SPECIAL

Plays mixed records. ‘Well-known
(list price £16/10/-). £9/19/8, carr. 5/-.

OFFER, 27/6, plus 2/6 carriage.

{CASE REMOVED FOR lLLUSTBATION—)

TRANSMITTER/RECEIVER
+ 38 WALKIE TALKIE SETS

We have purchased large quantity of the
above '‘ 38 '’ Sets,and can now offer same
complete in case with 5 valves 4-VP23 and
ATP4, Throat Microphone, Headphones,
Junction Box and Collapsible Aerial in
absolutely new condition and guaranteed
Air Tested. Freq. range 7.4 to 9 Mc/s.
Range approx. 5 miles. Voltage i50 v.
and 3 v. L.T. Set of batteries, leads and
canvas carrying bag 25/-.

59/6 cars. s/-.

CRYSTALS
200 kcfs, 2pin, U.S.A..... 10/-
465 kefs, 2 pin, U.S.A.. 10/-
500 kc/s, 2-pin British . 15/-

Holders for U. S.A. Types I/6

T/V. PRE-AMPLIFIER FOR LONDON
AND BIRMINGHAM

45 meg. pre-amp unit complete with 2-VR91 (slight

modification necessary) 17/6. p.p. 2/6.

MORSE PRACTICE KIT
Complete with buzzer, morse tapper and battery
compartment on baseboard, /-, post paid.

DENCO F.M. FEEDER UNIT
Finest Audio available. Complete kit of parts, including
drilled chassis. 5 vnhcs typea BGAMS, 12AHS EB91
and 26AB6. ircultand wiring
£6/7/6. Or usembled and aligoed, £8/10[- Alfgu-
ment only 10/-.

TUNING CONDENSERS
0005 Midget 23 x 1§ x riin. .............. 5
0005 Midget 2% x 1§ x 1iin., with trimmers.. 8/6
0003 Standard 8lze, with trimmers............
.0005 with 4-way push-button assembly ...... 718

NEON INDICATOR LAMP
Biemens type V1132. Diameter 14 x in. Striking
volts 80 v. 8.P.B.C. 2/8 post tree.

INDICATOR UNIT TYPE I182A
Unit contains VCR517 Cathode Ray 6in. tube complete
with Mu-metal screen, 3 EF50, 4 BP61 nnd 1 5U4G
valves, 9 wi d volume
of resistors and condensers. Suitable ei'.her tor basis
of televiston (full picture guaranteed) or Oscilloscope.
Offered BRAND NEW (less relay) In original packing
cases at §7/6. Plus 7/8 carr. ** Radio-Constructer '’
‘scope eireuit included.

R.F. UNITS
15/-
19/6
35/-
3s)-
U.S.A. PACKARD-BELL
PRE-AMPLIFIER |

. 6LiéT-7:§I57GT: rel;;,u
Instruction booklet.

- .
Complete with
plugs, condensers, etc.

Brand new 12/6, p.p. 2/-.

STROBE UNITS
Brand new in sealed cartons, these contain 6 EF50's,
5 LA50’s, 1 8P6l, a host of condensers, resistors,
transformers, chokes, relays, switches, 7 pots and
5 smoothing condensers. 8ize 18 X 8§ X 7iin. Only
59/6, carriage free.

RCA 931A PHOTO-ELECTRIC CELL
AND MULTIPLIER

For facsimile transmission, flying spot telecine trans-

misston and research involving low light-levels,

9.stage multiplier. Brand new and guaranteed, only

£2/10/-. 8pecial 11-pin base, 2/-, Datadluutssuppllcd

Replacements for Mazda 27M1 and 27M2.

CRYSTAL MICROPHONE INSERTS

8’6 86

POST FREE POST FREE

|deal for tape recording and amplifiers. No
matching transformer required.

CATHODE RAY TUBES
VCR139A. 2¢in. C/R Tube Bnnd new

in original cartons (carr. free) . ....... £115 0
VCR97. Guaranteed full T/V pleture
[ A T £2 0 0.
VOR517C. Guaranteed full T/V picture . £115 0
MU-METAL SCREENS for VCRO7- or
617. PP 1fB. coovonneiinieannen 10 0
Oln. ENLARG R for VCRS7 or 617. |
S e | s e 17 6
VOR97 Brand new and crated—slight
cut-off—Ideal for 'Scopes. Limited
quantity. Carr. 2f-. ................ 15 0

| PHOTO CELLS G.S.18. Brand new, 25/-. {

PLEASE ADD POSTAGE. ARTICLES UP TO 10/, I/-. £I,

/6. £2, 2j-.
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SCR-720 RADAR EQUIPMENT EX-U.S.A. CONSISTING
OF THE FOLLOWING ITEMS: )

RADIO MODULATOR B.C. I12A. RADIO FREQUENCY
UNIT B.C. 1091AM. CONTROL BOX B.C.1150V. RECTIFIER
RA-88-A. RECTIFIER RA-90-A AND POWER EQUIPMENT
P.E.158B.

ALL THE ABOVE ITEMS ARE SOUND AND CLEAN
AND FORM THE MAJOR PART OF THE COMPLETE
SCR-720 SET AND OFFERED AT A FRACTION OF THE
ORIGINAL COST. LIMITED QUANTITY AVAILABLE
ONLY. PLEASE WRITE FOR FURTHER DETAILS, ETC.

50 WATT AMPLIFIER EX-GOVT. With 4-KTé66s in paralleled
push-pull Standard 200-250 v. mains input, A.C, Output impedance
600 ohms line. High imp., gram. and microphone input. Bass boost
control fitted. This excellent quality amplifier is housed In a strong
metal case and is ready for use. Our price £25, carriage paid.
ELECTRIC LIGHT SLOT METERS. 200-250 v. at 5-10 amps.
I/- in slot at 6d. per unit, by Measurement Led. All bakelite case, in
very good condition. 50/-, p.p. 2,
TELEPHONE L/SPEAKER No. 2 (By Vitavox). Semi-re-entrant
all-metal. H/Duty 6in. P.M. 15 ohms S/Coil, with 600 ohm built-in
line transformer, housed in a strong wooden case. £1/5/-, carriage 5/-.
VITAVOX PRESSURE UNITS. Heavy duty, P.M. 20 wacts. Brand
new. £4/9/6, carriage 5/-.
ROTARY CONVERTERS. 12 v. D.C. input, 230 v. A.C. 50 cycles
output at |00 wates. Brand new. £4/17/6. Ditto 24 v., same price,
carriage 7/6.
RA-88 RECTIFIER UNIT (PART OF SCR.720) EQUIPMENT.
Containing the following valve line-up: 3-6L6 metal vaives, 3-5T4
metal valves. 2-65L7gts, 2-VR|50/30s, etc., etc. Bargain value at £4/19/6.
carriage 5/-.
A.C./D.C. SUPPLY UNIT. (S.T.C. Selenium rectifier). Complete
with mains isolation transformer, fixed and housed in strong metal
cabinet. 250 v. A.C, at 200-220 v, D.C. at 3-4 amps. Ready to use for
£8/10/- only, carriage 10/-.
R.1155 COMMUNICATION RECEIVERS. Individually tested
and despatched in good working order. Cases slightly soiled, £8/19/6,
brand new, £10/19/6.
RECEIVER TYPE 109. In good condition. Freq. range 1.8-3.9 mc/s
and 3.9-8.5 mc/s continuous. Designed to operate on 6 v. battery,
Limited quantity only, £4/7/6, plus 10/- carriage.
CATHODE RAY TUBES. Type 3BPI, 3in. new and unused with
base and screen, 4216, p.p. 2/-. Type VCR|38 (ECR35), 34in. with screen
and base, in new and unused condition, 42/6, p.p. 2/-. Type VCR97,
6in., ex-equip., in gooad order, 20/-, p.p. 3/6. VCRI3}t, lin. C.R.T.
new and in perfect condition. Miniscope replacement tube, etc., 35/-,
p.p. 1/-. Type CVI526, 2fin., 4 v. ﬁlament 3,000 v. anode. Complete
with base and mu-metal screen, 20/~-, p /6
PHOTO ELECTRIC MULTIPLIER CELLS TYPE 931A, £2/10/-,
p.p. 1/-. Also 931 A complete on chassm with multiplier network and
2-832 valveholders, etc., £3/|0/ 2/-.
PAINTON PLUGS AND SOCKETS (MIN. JONES). All
types available. Delivery ex stock. Please let us quote you.
L.M.S. SMALL COIL PACK. Size 2}in. x 24in. x 11in. Very good
quality, with circuit diagram. 19/6 each only. Every one guaranteed.
CERAMIC WAVE-CHANGE SWITCH (WEARITE).
12 position 2 bank, 7/6, p.p. |/-.
813 CERAMIC VALVE HOLDERS, 9/6 each, p. p 6d Also 4-pin
large ** Jumbo ' ceramic valve holders, 8/6 each, p.p. 6
B. C6|£4115\ SPEECH AMPLIFIER (Part of V.C.610 Equnpment) As
new,
EVERSHED AND VIGNOLES (EX-G.P.O.) HIGH-RANGE
CONSTANT PRESSURE MEGGER. 5 meg-[,000 meg-infinity. In
good working condition. Housed in wooden case, £7/I0/-, carriage 10/-.
EVERSHED AND VIGNOLES 250 v. LOW RANGE BRIDGE
MEGGER. 5,000 ohms.-20 megs.-infinity. Finished as above, £7/10/-,
carriage 10/-.
CRYSTAL CALIBRATOR-MARCONI
range: 170-240 Mc/s. Perfect condition, complete with instruction
book and spare valves. Standard input, 200-250 v. A.C. at 50 cycles.
£6/19/6. Carriage extra.
AN/APA-1 CATHODE RAY INDICATOR AMPLIFIER UNIT.
Complete, comprising 3BPI C.R.T., 7-6SN7gts., 1.6H6, 1-6G6, 1-2X2.
1-6XS5, valves, Bargain value, £4/19/6, plus 10/- carriage.
TELESCOPIC AERIALS. Min. length [2in., max.
suitable for car radio aerials. 8/6 each, p.p. 9d.
HALF MILE OF TWIN DON ‘8" TELEPHONE WIRE
Brand new, on wooden drums, £2/12/6, per drum, carriage 10/- extra,
England onl
TRANSMITTER-RECEIVER 1142A or 1430, Complete Unit (less
crystals and power supply). In very good condition. This trans- re-
ceiver, which until recently was extensively used by the R.A.F. has a
very wide frequency range and is offered ac the ridiculously low price of
£9/19/6, carriage 10j-.
TIME SWITCHES (NEWBRIDGE). 250 v A.C. Synchronous 5
amp. Used but good working order, 39/6, p.p. 2/6.
CRYSTAL CALIBRATOR BY MARCONI INSTRUMENTS.
Brand new and unused, complete with spare set of 5 valves and operat-
ing manual. Frequency range: 170-240 mcfs. Accuracy: | part in 10,000,
Our price £7/9/6, carriage 10/-.
AMERICAN HIGH FREQUENCY SIGNAL GENERATORS.
Type 122A, input: 110 v. A.C. Frequency range 8-150 mc/s. and 50-230
‘me/s. New and unused £30, carriage 10/-.

MANY OTHER LINES IN STOCK.
INVITED.

One-pole

(EX-GOVT.) Freq.

length 48in.,

YOUR ENQUIRIES
TRADE SUPPLIED.

15 LITTLE NEWPORT ST., LONDON, W.C.2.

GERrard 6794/1453

|

HEAVY DUTY

MAGNETIC TAPE RECORDER

for Industrial and Professional Use

Frequency Range (4. 2db.),
30-18,000 ¢fs.
Volume Range 50 db.

Flutter <0.1%

MODEL C5

For spools up to 9ins.
dia,, |12-volt battery
operation.

MODEL D2A

For all types of Spool up to
114ins. dia. A.C, operation

MODEL D2B Prices from £365 complete
For all types of Spool up to Il{ins. dia.,, 12-volt battery operation

All of these models may also be supplied with

SYNCROPULSE (3::") INTERLOCK SYSTEM
LEEVERS-RICH EQUIPMENT Ltd.

Please note new address :

78, Hampstead Rd., London, N.W.1. EUSton 1481

Transformers

Transformers

Transformers

QUALITY-RELIABILITY

For the Mullard Amplifier.

For the Osram 912 Amplifier.

For the Williamson Amplifier.

C. R. Tube Isolation Transformers.
Instrument Transformers,

and all popular types.

FROM

Ellison Transformers

LIMITED
62, BRIDGE ST. NORTHAMPTON
AND ALL LEADING COMPONENT DEALERS
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PROOPS sros.

WIRELESS WORLD

LTD.

now offer you
A MULTIRANGE AC/DC

TESTMETE

of well known American
manufacture

This testmeter has a basic movement of 400 microamps and
is calibrated for use on the following ranges :—

A.C. and D.C. Volts 0 to 5,000 V. in 6 switched ranges.
D.C. Current ranges 0-1mA, 1-10mA, 10-100mA and 100mA-1 Amp.
Use as an OHMMETER (Resistance Measurements) .1 ohm to

1 megohm.

Decibels from — 10db to + 15db. For line load impedances from 5 to
1,000 ohms (directly calibrated for 500 ohm line).

This instrument is contained in a well finished
polished wood case with leather carrying handle.
Leads and test probes are housed in the case

which measures 64in. x 6%in. x 4}in.

Miniature POCKET RADIO

incorporating high ‘“ Q >’ technique using the New
Made possible by simple conversion

Ferrite rod.

All meters fully

despatch.

tested before
Supplied complete with
moulded test probes, full operating in-
structions and circuit diagram.

133

The Walk-around Shop

£4.19.0

of the ‘“ Medresco ”’ Deaf Aid.

RADIO MINDED AMATEURS will
at once grasp the interesting possibilities
of this unique unit. Good reception
(without using atrailing aerial) of broadcast
programmes in home, office, cycling or
hiking, etc.

FOR DEAF PEOPLE. The * Med-
resco ** Deaf Aid in perfect working
order is also available with miniature
earphone and moulded ear insert for
ONLY 35/9, post 1/-. Batteries 5/= extra.
See details opposite.

THE COMPLETE KIT OF PARTS
includes a Type OL10 Deaf Aid (with
Crystal Microphone) in perfect working
order and miniature earphone with
moulded ear insert attached; Ferrite rod
4in. x 5/16in. dia., germanium diode,
components. Conversion details, circuit
diagram and full instructions free with
every Kit.

£2.6.0 -.r.

Batteries extra:
1.5fv. L.T. (Type D 18) 8d.
30 v. H.T. (Type B 119) 4/3.

24-VOLT D.C. MOTORS. 0.4 A. Size 2in.
X 2in. x 2%in. 5/32in. spindle extending #in.
4-pole field. Brushes at 90°. External con-
nections to field and armature. Will run on
A.C,, 6/6, plus 1/6 postage.

AMPLIFIER UNIT Ex-TRII143A.—A 3-stage
transformer coupled amplifier. Push pull
VT52s output to modulate push pull! VT501s.
Circuit diagram free. Price, less valves, 4/6
post paid.

TRANSMITTER UNIT Ex-TRII43A.
Suitable for conversion to 2 metres. Circuit
diagram and coil conversion details supplied
free. Price, less valves, §/-, post paid.

RECEIVER UNIT Ex-TRII43A.

Suitable for
conversion
to 2 metres
and F.M.
Wrotham.
Circuit dia-
gram free.

Price—less valves, 9/-, post paid.

NOTE: Orders and Enquiries to Dept. *W.*

p ROOPS BROS. LTD.

52 TOTTENHAM COURT ROAD

70 em. UNIT. Brand New consisting of pair
of tuned lines. 2 acorn valve holders, coarse
and fine tuning. Suitable for mixer or ossil-
lat%r unit. Size 5in. x 3%in. x {in. 6/6 post
paid.

CONDENSERS. U.S.A, Manufacture.
10 mfd. 600 v. wkg. (Solar) size 5in. x 4in, x
1}in. with Stand-off Insulators 8/6. 4 mfd.
1,000 v. wkg. (Cornell Dubilier) 23in. x 4}in. x
lin. Stand-off Insulators 5/6. 1 mfd. 1,000 v.
wkg. (Aerovox) 2in. x 2in. x lin. 2/6. 1 mfd.
600 v. wkg. (Cornell Dubilier) 13in. x 14in. x
3in. 2/-. 8 x 8 mfd. 475 v. wkg. (Sprague)
electrolytic 1}in. tubular 3/-. NOTE: Prices
include postage.

SPECIAL PURPOSE VALVES: 713A
VHEF triode (Door knob type) 9/-. GL446A
Disc_Sealed triode (Lighthouse Tube) 25/=,
6SN7 6/9,6SL7 6/9,6SQ7 7/-, 807 (American)
6/6, VT 52. (EL32) 7/-, TT.11 (VT 501) 5/-.
NOTE: Prices include postage.

AMERICAN CAMERA DRIVE MECHA-
NISM. with 24 volt D.C. motor 5in. x 3in.
dia. Shaft 1%in. x }in. dia., metal box 5%in. x
4in. x 2in. containing a number of useful
gears. 24 v. solenoid, overload trip, micro
switch, etc. 15/~ post paid.

BATTERY HYDROMETER.
No. 1. 1/6 post paid.

Ball type

Shop hours : @ a.m. to 6 p.m.

The

2 LONDON : W

Thursday : 9 a.m. to | p.m.

TEST SET.87 Made by famous instrument maker.
Available complete including:—

POWER PACK. 200/250 v. 50 cycle Power
Pack. Fully smoothed, 250 v. 50 mA., with
63v.4t A, L.T. )

R.F. OSCILLATOR. RLI18 oscillator 150-
300 Mc/s; easily altered to TV or FM Bands
with the use of 4 inche: of tinned copper
wire.

MODULATOR AMPLIFIER.
Modulator/Amplifier for RL18.

PULSE AMPLIFIER. Six-valve Pulse Amplifier
using VR65s.

TEST SET 87 can easily be altered to TV
PATTERN GENERATOR or to WIDE
RANGE RC AUDIO OSCILLATOR as
fully described in M. G. Scroggie’s articles in
¢ Wireless World>? issues dated August and
September 1949. Circuit diagrams available
at 2/6 each.

TEST SET 87 is housed in a robust steel
cabinet 23In. x 8%in. x 10in. high, copper
plated and stove enamelled; fitted with chrome
handles.

An exceptlonally fine bargain.

PRICE, Complete with 10

valves (524G, RL18 and 8 is . 0 . 0
VR65s) Carriage 10/-
VHF AERIALS (Sword type). ~Mounted
on Bakelite Base 3in., dia. Ref. 110BB/879.
2ft. overall length, 7/6 post paid.

OPEN ALL DAY SATURDAY

Two-valve

Walk-around Shop

Telephone : LANgham 014}
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MODERN ELECTRICS LTD.
. Tel.: TEMple Bar 7587.
164 Charing Cross Road, London, W.C.2. i, Dk T
Export enquiries welcomed. Immediate delivery from stock. Prompt attention to post orders.
TAPE RECORDERS | RECORD REPRODUCING TEST EQUIPMENT LEAK
GRUNDIG TKI2 ... €73 10 0 EQUIPMENT 2 Heads with Dia-
GRUNDIG TK8I9 £99 15 0| COLLARO TRANSCRIPTION £2310 0 mond Stylus  ...... £20 19 9
GRUNDIG TK9 .. £68 5 0 Model 2000 .... . £13 '3 £19 10 0
FERROGRAPH 2A/ £79 16 0 Model 2010 . - 6 Uniminor Mk, ! £10 10 O MICROPHONES
VORTEXION 2A £84 0 0O Electronic Meter...... £40 0 0 ACOS
VORTEXION 2B ... £99 0 0 GARRARD UNITS ‘Wide Band Sig/Gi . £30 0 O Mic 22 (Crystal) 2 20
SUPER EDITOR ... £57 I5 0| RCBOM AC £17 9 6| Valve Characteristic Mic inserte for above £1 0 0
ACE (Batter™) ......... £52 0 0| RC80M AC/DC €26 3 5 Heter (new type) £0 0 0 oo (E:} s‘t’a,) 212 o
301 Transerip £25 3 6 D.C. Minor .. £5 5 0 Mic 35-1 (ér stal')m“ 1 5 0
RECORDING TAPES Type TAIAC €10 16 O 10kV Multipl 7
GRUNDIG Type TA/B w'th Model 8 .. 0| LUSTRAPHONE
L.G.S. I.ZOOft el £2 0 0 heads .. €14 0o 11 Ca’;ry‘;nlg 7Caesesd ot M/C High lmp. ...... £5 15 6
850fe. .. ] 0| CONNOISSEUR i e RESLO
600fr. 0| Variable 3speed ... £25 15 § ABVIA(SN?GE ) 5 URA Ribbon............ £7 5 0
ig/Gen RVA Ribbon ......... £2 0 0
FEle%OO:VOICE € 2 6 SPEAKERS §2fslz/Gen) g VMC (low imp.) ... £6 0 0
Spare Spools ... 4 6| W.B. STENTORIAN [ - cooewseesseseees FILM INDUSTRIES
EM: type 88, 1,200fc. i: li g £210 6 C%SS,?R T RIbbON ..covevevenrenens 00
88, 600ft.... scilloscope
g ‘ €308 Oscilloscope 1053 .£104 0 0| MICROPHONE STANDS
GEVAERT HF 1012 ¢t d | olt: Calibrator 14 0 oor, 3 extensions ...
1,200t covereerenenene £115 0 3, 750,","5’2,,,:‘," 617 6 TayLoRr Table Stand ............ 0
All new Taylor Test Gear in| LEAK AMPLIFIERS
GOODMANS
€15 0| Axiom 150 Mk, fl...... £10 5 6 Etock: A LA
; «o £ 1 0[ Axiom 102 e €918 2 Point 2’ TL25 7 o
Spare Spools |, 200(:. 4 3 Axiom 101 €6 12 | PICK-UPS v Ve
Spare Spools 600ft e 3 6 AT ACOSHIi G20 ......... &8 4 QUAD, Mk. I} ......... 00
FERROGRAPH WIS CS. ..o, £ 0| pECCA SOLON, New Instru-
1,200f¢, .. £2 50 Super 12 CS/AL .. 0 X.M.S. Magnetic ... €6 9 5 ment lron 200-250 v.
|,750f§. £ 3 2 G ld IOCSB !,1 . 25 w. ... 0o 19 8
8tin. 1 9 olden CONNOISSEUR
e Super 5 and 8 CS/AL 3| Super Liweight ...... € 9 11 |ALL GARRARD, CONNOIS.
Bronze 10in. 9| Spare Heads ......... £3 7 10| SEUR, DECCA and COLLARO
€1 17 6| Bronze 8in. . 0 HEADS, SAPPHIRE and DIAMOND
£1 2 6| W.B. Crossove 0| COLLARO STUDIO STYLI for the above HEADS NOW
8 0' W.B. Tweeter Unit... £4 4 0' TypeOorP ... £314 8 AVAILABLE
remains the most popular and widely used
Y Y., | relay of all.
EDDYSTONE COMMUNICATION RECEIVERS THOROUGHLY RELIABLE AND BUILT
Now available on attractive Hire Purchase Terms. TO SPECIFICATION
Model Cash Price Deposit Monthl(
740 ............ £42 15 0 £8'11 0 £3 210 Tropical or jungle finish if required
e
840A . . £49 0 0 £9 0 0 £3 13 4 | P Jung i f q
- . £f82 g : 3? 2 2 2 Ig O | | || Prototypes at short notice and reasonable
Instalments are for 12 months. deliveries on quantities.
The model illustrated is the new 840A. All models Stocks also held of A/C relays, high-speed,
are for A.C. operation except the 840A which is sealed and open.
A.C./D.C. 110/250 v. making it especially suitable for
universal use. Descriptive literature of all models
gladl[ forwarded. % LARGE STOCKS OF KEY SWITCHES %
atest Eddystone Component Catalogue |/-. -
The ELECTRO MAGNETIC COUNTERS
) P.O. MAJOR TYPE
Eddystone Any D/C resistance 17/6 each
Specialists NN NN
c S I'TD" PERCY STREET - LONDON - Ww.l
55 COUNTY ROAD, LIVERPOOL, 4 MUSEUM 7960 LANGHAM 4821
Telephone: AINTREE 1445 ESTAB. 1935
Branch Address: MARKET CROSS, ORMSKIRK NONCONCONONNEONONENNONEINCNONEONONE
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Best Buy at Britain's

COMMUNICATIONS RECEIVER
ADMIRALTY TYPE B.28 (MARCONI
CR.100). Valve line up 2 RF, F.C. separate
local Osc., 3 I.F.s, 2nd Det., Output, B.F.O.
and rectifier. Self contained power supply
200/250 volts A.C. 50 c/s. Variable selectivity
(crystal filer). 6,000, 3,000, 1,200, 300 and
100 cycles. Frequency coverage 60 kcfs to
30 Mc/s in six ranges, continuous except for
gap between 420 to 500 kcfs. Size 16in. X
133, X 12in. Weight 82ib. Thesetfor the
serious operator. Thoroughly overhauled
in superb condition, complete with new
valves and air tested prior to despatch. A

SYLVANIA STANDARD OSCILLO-
SCOPES Type |12, For |15 or 230 v. 50 or
60 cfs. A.C. Mains. Controls:—Focus, Bril-
liance, X and Y Shift, X and Y Amp. Gein.
Sync. Selector, Sync Phase, Time Base Coarse
and Vernier, 15 ¢/s. to 30 Kcfs., X and Y..
plates direct or attenuated. Push-putl
deflection 5in. green trace C.R.T. Stabilised
H.T. supplies, no electrolytic capacitors.
Contained in handsome black crackled case,
size 154 X 10 x 194in. In first class working
order and condition. Price £30

HEAVY DUTY L.T. TRANSFORMERS.
Standerd tapped primary. Type A, 30 v. 36 Amp.
or Type B, 50 v 16 amp. Size 6in. X 54in. X 8in.
high. Weight 24lb. BRAND NEW, not ex-
Govt. Suitableforsoil heating, rectifiers, chargers.
etc., special offer, 55/- each, plus 5/- carriage.

EX-ADMIRALTY. Primary 250 v. 50 ¢/s.
Secondary 5-0-5 v., 5-0-5 v., and 5-0-5 v., all
at 5 amps, each winding. This means, in
effect, that you can have 5, 10, 15, 20, 25,
30 v. at 5 amps. or other possible combina-

COSSOR GANGING OSCILLATORS. A.M./

tlons. Size 43in. X 4fin. X 6in. high. Weight
12ib. BRAND NEW. A very useful trans-

1}
real bargain at only £30 plus £1 carriage. former at only 39/6.

F.M. Sig. Gen. covering 70 Kc/s. to 20 Mc/fs. in
five ranges. Standard A.C. mains input. In good

condition. For call ly fe ilable). | EX-ADMIRALTY. Primary 230 v. 50 ¢fs.
TRANSMITTER TYPE 12 Frequency coverage | . Price £4/19/6 (only few available). | 5 condary 620-550-375.0-375-550-620 v. (620 v.
1.2 to 17.5 Mc/s in four bands. O., Buffer, at 200 mA,, 550 v. at 250 mA.). Two rectifier
P.A., 2 stage Modulator, built-in stabilised A.C. | | U.H.F. SIGNAL GENERATORS by | | windings at 5 v. 3 amps. each. Tortal rating
mains power pack, P.A. Anode currert meter R.C.A. TYPE 710A. Cover 370 to 560 Mc/s. 278 vA. Upright mtg weight 24lb  BRAND
M.C.Vlv.. C.W., and R.T. operation. V.F.O. or Large di:(;ctly calibrated dial. Carrier Ilevel NEW, 42,6,
crystal controlled. Super **Table Topper’’ and 400 cfs. modulation monitored by large
size 24in. X 124in, X 174in. Weight 134lb. Com- 200 micro-amp. meter. Precision piston E.H.T. TRANSFORMERS. For VCR97,
plete with all valves ready for operation. In attenuator. For A.C. mains operation |17 etc. Mains input. Output 2,500 v., 4 v.,2a.
first-class condition and tested before despatch, volts 50/60 cf/s. Complete with instruction and 2-0-2 v. at 2 a. _Fully guaranteed at 35/-.
with circuit and full ‘instructions. Only £20 manual. BRAND NEW. £35. plus 2/- postage. SPECIAL SURPLUS SNIP,

plus £) carriage. Can be demonstrated to callers.

230 v. 50 cfs. input. 2 kV. R.M.S. output

COMMUNICATIONS RECEIVER
RI155 BRAND NEW '"*MINT " condition,
in ORIGINAL MAKERS® TRANSIT CASES.
RII55A, £11/19/6 RI155B with super slow-
motion drive, £12/10/- RI1155A, shop soiled
models, as new, £9/19/6 Used models £7/19/6
“L’ and ‘* N’ MODELS. Cover trawler
and shipping bands. Excellent condition
£17/19/6 Carriage on all models 10/6 extra.
All receivers supplied with FREE BOOKLET
giving circuit data and details of the power

OSCILLATOR BEAT FREQUENCY No.
5 manufactured by Furzehillfor the Admiralty.
Range 0-10,000 cycles. “Complete with seven
valves—push-pull 6Vé output giving 2 watts
into 600 or 10 ohms. The output is moni-
tored by moving coil meter. For operation
on A.C. mains 100-250 volts. Contained in
handsome metal instrument case, size |7}in.
X 9in. X Ilin. With circuit diagram and
operating instructions. In perfect condition
and tested prior to despatch. A laborato

instrument for ONLY £12/10/-, plus [0/

(2.8 kV. when rectified). Size 2%in. X 2in. X
32in. high. Upright meg. ONLY 15/= plus
2/- postage.

EX-MANUFACTURERS’ SURPLUS. Drop
through type. Pri. 200-250 v. 50 c/s. Secondary
310-0-310v. 70 mA., 6.3 v.at 3a.,4v.at2a. Can
be used with either 4 or 6.3 volt rectifier. Only
9/6 plus 1/6 postage. A similar type, 325-0-325 v,
100 mA., 6.3 v. 4 a., 4 v. 2 a,, supplied to callers
only, 12/6 each.

BLOCK CONDENSERS. 8 mfd. 600 v.

pack required for A.C. mains. Full re-aligned
and aerial-tested before despatch and gladly
demonstrated to callers. Send S.AE. for full
details of power packs and receivers or 1f3
for booklet, D/F. Loops and Visual Indicator
Meters available.

AC MAINS POWER PACKS AND
OUTPUT STAGE. Enable the R.1155 to
be used to operate speakerfrom 200/250 volts
A.C. without ANY MODIFICATION 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 case, size
8fin. X 44in. X 64in. less speaker, price
£4/10/- plus 3/6 carringe.

carriage.

E.M.l. OUTPUT METER. Desk type incor-
porating a 24in. | mA. meter together with
instrument rectifier, etc. 2 ranges 0-500 milli-
watts and 0-5 watts and decibel scale. Brand new
in original manufacturers’ boxes with instructions.
Price 35/-, post I /6.

METER BARGA!NS, ALL BRAND NEW
3500 ol moving coil in: projecion 10/= | || 465 kels: ST.C. sin. pins suitsble for crystal,
: S H gates, checking, etc. rand new, boxe

150 milli-amp. 2in. sq. pnl. mtg. ......... 7/: 10/- each.
200 kcfs American G.E.C. {in. pins suitable
for crystal calibrators, etc. Brand new, boxed,

D.C. wkg.at 71° C. size 4 X 2 X 44in. high.
Very suitable for all good quality amplifiers,
etc. Brand new. Price 5/- each.

RF UNITS. ALL BRAND NEW and
BOXED. RF24, 20-30 Mc/s, 12/6. RF25, 40-50
Mcfs, 17/6. RF26, 50-65 Mc/s. 29/6 and RF27,
65-85 Mc/s., 32/6.

X'TALS

5 milli-amp. moving coil 2in. sq. pnl. mtg.
20 amp. moving coil 2fin. dia. ...
| mA, 24in, barrel flush pnl. mtg.

inge. L illizamp. 24in. barrel desk type ...... 25/ 10/- each. = ) -

Type| B8 Wlthlguglt.m S;n: speak7er: in gla_ck :Org'migm-pam?: bnar';-ree| p:ls. mZgP.escaled / 100 kcll; fin. hpm spacing. British ex- new
ST IR S e aTlic] B 0-1,500 in I5 clear divisions. Only ...... a6 | | [ unics, 15/- eac

Type C. ith an 8in. speaker in specially 500 mA. Thermo Couple 2in. sq. pnl. meg. 5/-

RACKS 6ft. ““ U " channel P.O. type for 19in.
panels, heavy angle base. Price 79/6, plus carriage
at cost.

H.R. HEADPHONES. Consist of two high
resistance earpieces with adjustable metal head-
bands. Price, less cord, 6/6.

HEAVY DUTY POTENTIOMETERS Wire-
wound on porcelain former, 2{in. diam. 20 W.
1,200 ohms, 6/6 each. Colvern-type wire-wound
5,000 ohms, 23in. diam. 7/6 each.

U.S.A. CHOKES. Upright mtg. Black crackled,
45 %X 3 X 4in. high. 10 H. 200 mA. 100 ohms.

designed beautiful black crackle cabinet
spenker to match receiver, size lldin. X
104in. x 6in. A de Luxe job. Price £6/10/-
plus 3/6 carringe. )

NOTE: 10/- REDUCTION WHEN PUR-
CHASING ANY OF THE ABOVE POWER
PACKS WITH RECEIVER. d

METER RECTIFIERS. | mA. Salord Instru-
ments, 8/9 5 mA. Salford Instruments, §/9 2mA.,
S.T.C. as used in E.M.l. Output Meter, 5/6 All
are full wave bridge and brand new.

HOUR METERS. 200-250 volts 50 cfs.
4iin. diam. Direct reading [/I0 to 10,000
hours in five scales. Indicates the time any
A.C. mains operated apparatus has been
in use. Ideal for life testing, process timing,
etc. BRAND NEW and BOXED, 39/6 each.

ERIE HI-K CERAMICONS. 1,000 pfd. 4 B.A.
chassis mtg. Particularly suitable for V.H.F.
decoupling, etc. Price 10/6 dozen,

NIRRT n e anammnnnme YVALVE VOLTMETERS. Ex- | 12/6 each.

£ RAF Operatefrom standard | METAL RECTIFIERS. Heavy duty, funnel
§ = A';(;:ﬁlymall';:i'ees:ablhsedSO/’;éE; cooled. Two units rquéred for!'1 5l':rité)ge. Si;e
fc T4 (RA0IG)LTO) SUPRRY- BOEESE 12 X 12 x 44in. Input 36 v. RM.5. Output 50
l HARLES BRI ://v 10/0): J : ':::::::' ’Q 5:)0 vd°k7s. _D.C.l M:terF eB- amps. £7/10- per pair. plus 5/- carriage. BRAND
H o] ploved 24in. 1 mA. FS.D. | NEW. Ex-Govt. Selenium, 300 v. 100 mA., 7/6
| 3 Con:’aelr:‘e?ns"d;emhcﬂmisofne each. 60 mA. ditto,hS/élggch.l I2AV. Ii3am§>.1_{|.|cll
5 woo ase size i 6 i X o8 4 S.T.C.

VEPER ST MARTING (ANE 5 ST MARTING LANE e xl?*i"'lx &4 S.omple:e Z’?vab/'s'd(ﬁﬁh?./nufna)c. v.lm /

“ 3 with all valves and tested
. 3 i d he | BARGAINS, BARGAINS, BARGAINS, HUGE
& 3 P rondiatch. ", 2204 | sTOCKs OF . COMPONENTS, RECEIVERS,
& &\ )ienesrensa bargain at only 79/6 plus 5/6 | VALVES, AT SPECIAL REDUCED PRICES FOR
= - el € | v~vosrgAOWND = carriage. CALLERS.
CHARING C(ROSS ROAD e I R R R R AR
& °
W\ |\ CHARLES BRITAIN (Radio) Ltd
5 3 .
] i [
& % ,

ndy bQ 11 UPPER SAINT MARTIN'S LANE
St LONDON, W.C.2. TEMple Bar 0545
One Minute from Leicester Sq. Station (up Cranbourn St.)
Shop Hours: 9-6 p.m. (9-1 p.m. Thursday) Open all day Saturday
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a new FM. SIGNAL GENERATOR

A
r

y

Type LE. 200

NOTE: A suitable Crystal Controlled Marker Gener-
ator will be available shortly which provides
very precise alignment of F.M. Receivers,

HATFIELD INSTRUMENTS LTD.

Telephone: EALing 0779 & D057 ——wamra e

% Two Frequency Ranges—I.F. 2-20 Mc/s.
R.F. 80-104 Mc/s.

% Modulation:

Sinewave—Frequency 500 c.p.s.
Deviation variable - 0-100 kcfs.

Sawtooth—Frequency 100 c.p.s.
Deviation fixed 450 kc/s (peak-to-
peak).

Amplitude modulation less than 1%.

The deviation is substantially linear.

% R.F. Output—Variable from 1 pV-100mV.
Output impedance 75 ohms.

% Mains Operated.

This F.M. Signal Generator is primarily designed for
production testing and servicing of the new F.M.
Receivers operating at the frequencies used by the
B.B.C. The 100 cycle sawtooth waveform of fixed
amplitude gives a peak-to-peak excursion of 450 Kc/s.
An output of 160 volts at the *“ X > Plates Sockets
on the Signal Generator gives sufficient “X?”
deflection for most Oscilloscopes. Visual alignment
of the selectivity curves and discriminator character-
istics can easily be obtained with this Signal Gen-

erator.
OUR ONLY ADDRESS

JUNE, 1955

T T T OO AT A G T

175, UXBRIDGE ROAD,
HANWELL, LONDON, W.7

[STL)

Hermetica ﬂ

sealed

transformers
for
tropical

conditions

ST TRANSFORMERS

incorporate sound design and are
manufactured to the highest standards
called for in the electronic and com.
munication fields. Consult us for

your next transformer requirements.

STEWART TRANSFORMERS Ltd.

75 KILBURN LANE, LONDON, W.I0 - LADbroke 2296/7

TELEPHONE EQUIPMENT

Brand new and boxed American Desk
telephones with built in ringer complete with
handsets as shown. 59/6.

Ditto :— of English manufacture, complete
with distributor boards. 49/6 each.

Telephone Secrecy Equipment :— Army No.
GAC-YBO2700. Complete frequency
scrambler units for secret telephone conver-
sations which cannot be tapped or overheard,
for operation from 230 v. A.C. or 12 volt D.C.
Offered in brand new condition at a fraction
of their original cost. £5 each. Limited
number only available.

G. W. SMITH & CO. (RADIO) LTD.
3-34, LISLE STREET, LONDON, W.C.2
Telephone : Gerrard 8204/9155.
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RADIO) LIMITED

Phone: GERRARD 8204/9155

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

TRI1155 COMMUNICATION RECEIVERS.
Individually aerial tested. Brand new in
original transit cases, £11/09/6 each. Brand
new but shop soiled, £9/19/6 each. A com-
bined power pack and audio output stage
for A.C. mains, can be supplied with a receiver
for an extra cost of 79/6.

DEAF-AID VALVES. Brand new ‘‘Raytheon”
CK505AX equivalent to DF70, 2/6 each.
Holders éd each.

METER SWITCHES. Standard ‘‘ Yaxley '’
type, 8 bank, single pole, 9, Il or 12 way,
7/6 each.

AMERICAN POWER RHEOSTATS.
Brand new and boxed. 8 ohm, 3.3 amp.,
8/6 each; 8 ohm, 2.5 amp, 7/6 cach; 60 ohm,
1.3 amp, 7/6 each; 90 ohm, 0.74 amp, 7/6
each; 200 ohm, 03 amp, 5/6 each. Iideal for
train, model or charging control.

METERS. All brand new and boxed. 0-50
mfa. 2in, square, F/M., M/Coil, 7/6 O—IOO mfa.,
24in. round, F/M., MIConI 9/6; 0-150 mfa.,
2in. square, F/M M/coﬂ 7/6; 0-200 m/a., 2in.
square, F/M,, Icoﬂ 7/6; 0200 m/a., 2iin.
round, F/M., M/ooll 9/6; 0-20 volts, 2in. square,
F/M., H/cml 7/6.

AMMETERS. 0-1 amp., 24in. projecting,
R.F., 7/6; 0-5 amp., 24in. round, F/M, R.F,
7/6; 20/20 amp., 2in. round, FIM M/I 6/6;
0-30 amp., 2in. square, F/M., M/co:l 7/6.

A.C. VOLT METERS, 50 CYCLE. 0-i5
volts, 2%in. round, F ; M/L., 8/6; 0-20 volts,
24in. round, F/M 10/=; 0-300 volts, 24in.
round, F/M,, 25[- 0-300 volts, 5in. pro-
iection. MY 50/-

HOUR RECORDERS. A time recorder
for operation on 200-250 volts A.C. Range
from [/10-10,000 hours on five separate
scales. Supplied brand new and boxed,
39/6 each.

DEAF AIDS. An exceptional offer of deaf
aid units complete with three miniature
valves, crystal mike, etc., but less outside
Bakelite case, only 19/6 each. Miniature
ear'p‘ieces, 3/6, or with lead and plugs, 43
each.

P.O. UNISELECTOR SWITCHES. 4 bank,
double wipers, 25 position, brand new, 32/6
each. Ditto 8 bank, 45/- each.

CRYSTAL MICROPHONE [INSERTS
A sensitive high impedance crystal mike,
ideal for tape recorders, amplifiers, etc.,
7/6 each.

TRANSFORMER TYPE I. Primary 230 volts
50 cycles. Secondary 620-0-620 volts, 250 m/a.
tapped 550-0-550, and 375-0-375 volts, Two
5 volt 3 amp windings. Ample space for 6.3 volt
windings, supplied brand new, 39/6 each.

AMERICAN INSTRUMENT POTEN-
TIOMETERS. Brand new and boxed. 10,000
ohms, 5tin. diameter. Ideal for bridge, ete,
22/6 each.

TRANSFORMER TYPE 2. Primary 230 volts
50 cycles. Secondary 5-0-5 V., 5.0-5 V., and
5-0-5 v, all at 5 amps. This will give any
voltage between 5 and 30 volts in 5 volt steps,
at 5 amps. Supplied brand new, 39/6 each.

SPECIAL OFFER. PACKARD BELL
AMPLIFIERS. These brand new American
amplifiers are complete with a 6SL7 and
28D7 valves, condensers, resistors, midget
relay, pot and 8 way midget plug and socket.
12/6 each with circult.

TRANSFORMER TYPE 3.
230 volt 50 cycle input. Secondary 2,000 volts,
S5m/a. ldeal for *scope, etc., 14/6 each.

100 MICROAMP METERS. A 2iin. flush
mounting meter, scaled 0-1,500 yards, first-
grade instruments, brand new and boxed,
42/6 each.

TRANSFORMER TYPE 4. Ex-Admiralty.
200250 volts 50 cycles input. Secondary 4
volts 14 amps., and 6.3 volts, C.T., 14 amps,,
only 10/6 each.

TEST SET TYPE 74A. ''The ideal basis
for an oscilloscope.”” These units contain a
VCRI39 3in. CRT and 1| other valves. A
complete A.C. 230 volt power pack giving

H.T., H.T. and L.T., fully smoothed, paper
condensers throughout. Supplied tube
tested, £4/19/6 each.

Ex-Admiralty.

y “ RECORD AMPLI-
* FIERS.” A push-pull
amplifier giving 8 watts
output. For operation
on 200-250 volts A.C.
input. Standard
gram input, output
matched to 3 or I5
ohms. Tone and volume controls. Complete
valve line up, 6SN7, 6Vé, 6V6, 5Z4. Supplied
in an attractive desk type cabinet, £6/10/-
each.

P.40 POWER PACKS. Input 200-250 voits
A.C. 50 cycle. Output 175 volts 60 m/a., and
12 volts 2.5 amp. Fully smoothed, 5Z4 rectifier,
32/6 each.

P.O. KEY SWITCHES. Double pole change-
over, Complete with knob, brand new, 2/9
each.
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MIDGET REVERSIBLE MOTORS. For
operation on 4, 6, 12 or 24 volts D.C. Size
2in. x 1}in,, spindle length fin. x {in. Ideal
fo::hmodd makers, Locos, boats, etc., 10/6
ea

WESTERN ELECTRIC HANDSETS. Stan-
dard P.O. type, 12/6 each.

MUIRHEAD PRECISION BUILT KEY
SWITCHES with heavy contacts. 8 pole, 2
way, brand new, 4/6 each.

APN4 RECEIVERS. Brand new and com-
plete with valves type | of 6SL7, 1 of 6éSN7, |
of 6H6, | of 6SA7, | of 5U4G, | of 65]7, 1 of VR
I05L30,2 of2X2, 3 of 6B4, 4 of 6SK7, £5[19/6
each.

METER RECTIFIERS. Full wave bridged, 2
ma., S.T.C., brand new, 5/6 each.
TELEPRINTER EQUIPMENT. APPARA-
TUS TELEGRAPH TWO TONE MARK
1l. Complete with all valves and send-receive
relays, £7/10/- each.

SMOOTHING CHOKES. Admiraity type
9 henry 100 ma.,yég American shrouded type,

10 henry 60 ma., 5/-; American potted types, |10
henry 80 ma., 7/6, and 8 henry 100 ma., 8/6.

AMERICAN ¢ SPRAGUE " CONDEN-
SERS. Oil and paper filled, 4 mfd., 600 volt,

10/6; 2 mfd., 1,000 volt, 5/6; .25 mfd,, 3,000
volt, 3/6; .I5 % .15 mfd., 8,000 volt 7/6
.05 mfd., l6 0co volt |0I6 6 mfd. ,,50 vcl:,

4/6; :omplete smoothmg units: 8 x 8 x 4
mfd., 650 volts, 12/6 each; 4 x 4 x 4 x 2 x |
mfd. 600 volts, 12/6 each.

RELAYS Siemens midget high-speed relays,
twin 1,000 ohm coils, 12/6 Polarised twin 600
ohm couls 8/6 each. We stock all types ofrelays,
600 and 3 000 types, heavy and light contacts,
including platmum send us your enquiries, we
are the cheapest in the trade.

SOUND POWERED MICROPHONES

AND RECEIVERS. No batteries required,
just connect wires to speak or listen, 3/6

each.

HEADPHONES Brand new and boxed,
res. |50 ohms, adjustable headband, 8/6 each.

MULTIWAY TOGGLE SWITCH BOXES.
Fitted with 16 goggle type switches, Ideal
for train or model control, brand new and
boxed, 4/- each,

TRANSFORMERS, TYPE 5. Ex-Admiralty
230 volt, 50 cycle input, secondary 500 x 500
volts, 250 m/a., 4 volt 3 a C.T., 3,000 volt in-
sulation, 22/6 each.

WAVEMETER TYPE WO102. An absorp-
tion wavemeter covering 180/220 Mc/s.
Complete with 230 volt A.C. mains power
pack, supplied brand new, 52/6 each.

CERAMIC SWITCHES. 12 pole, 4 way,
4 bank, 10/6 each; 12 pole, 3 way, 3 bank, 6/6
each; 7 pole, 2 way, 3 bank, §/6 each. Large
transmitting type, 2 pole, 6 way, 2 bank, 66
each; | pole, 4 way, | bank, 4/6 each.

«s” PHONES. A MINIATURE UHF
TRANSMITTER RECEIVER. Complete
with all valves, vibrator power pack, head-
h and microphones, aerlal and canvas

PYE 45

MEG. I.F.

& STRIPS.
b4 & | Complete
B television

- ILF. strip

with 6 EF50 valves. Finest strip ever pro-
duced, brand new and complete, 69/6 each.

satchels for attaching to the body, £4/10/-
each complete.

FILAMENT TRANSFORMERS. 220/240
volt input, 6.3 volt 1.5 amp., 5/% each; 6.3 volt
3amp.,9/6 each.
GERMANIUM DIODES.
sets, 1/6 each.

ideal for crystal

EX-W.D. POWER PACKS. 230 volts. AT,

input. Output 150 volts 60 mfa, &3 volés
1+ amps. Fully smoothed, metal rectifiers,
29/6 each.

EX-A.M. SWITCH BOXES. Fitted with 3
independent 5 amp. swm:hes, size 34 x 2 x 2in.
Ideal for models, etc., 1/9 each

H.R.O. 6 VOLT VIBRATOR SUPPLY
UNITS. Output [65 volts 80 ma., 6.3 volts
3 amp. 6 x 5 rectifier, choke and condenser
smoothed, cabinet size 7 x 7 x éin. Supplied
with clips and leads, 29/6 each.

SUB-STANDARD VOLT METERS. A
portable precision instrument complete with
leather carrying case measuring 0-300 volts

D.C. on 6 ranges. A éin. mirror scale,
£4I|9/6 each,

HOURS OF BUSINESS: 9 am.-6 p.m.
Thursday | p.m. Open all day Saturday.

PLEASE PRINT YOUR NAME AND
ADDRESS CLEARLY, ALSO INCLUDE
POSTAGE OR I"l:'eh':'S“AGE ON ALL

#
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SHORT BROTHERS & HARLAND LIMITED

wish to engage Senior Engineers, Engineers and Technical Assistants for the Electro-
Mechanical Section of their Research Department for work on Automatic Controls,
Navigational Systems, and other interesting milltary and commercial projects. Appli-
cants should have had some experience of instruments, small electro-magnetic devices,
gyroscopes, or systems employing such components,

Qualifications required are: Senlor Engineers: Honours Degree plus at least five years’
good engineering development experience, and the ability to control a development
team. Engineers: University Degree, or equivalent, with several years’ experience
of development work. Technical Assistants: H.N.C. or equivalent, with good practical
experience in appropriate field.

These are permanent positions in an expanding organisation with new and well-equipped
laboratories. Good salaries and prospects for men with initiative; penslon scheme;
assistance with removal and housing.

Iinterviews can be arranged either in London or Belfast,

Applications will be treated as strictly confidential.

Send full particulars of age, qualifications, experience with salary required to—

Staff Appointments Officer, Short Brothers & Harland Limited,
P.O. Box No. 241, Belfast, quoting Ref. No. S.A. 32

GOODSELL

Type !iFA Pre-amplifiers

The latest PFA unit is built especially for |

use with our range of Williamson Ampli-

flers. Separate bass and treble control in l

equaliser section. Low noise—high gain, l
I

5 mv. input, 6 valves. Pric® £20,

Moder 'Q

MAN ACTU
Write for ANUFAC RERS OF

details  of AUTOMATIC & HAND
RNl COIL WINDING
Y Demonstrations of all these units at B.K. MACHINES

Partners Ltd., 229 Regent St., London, W.1,

and Classic Electric Co. Ltd., Croydon, ETA T
GOODSELL. . JOOL CO.

40 Gardner Street * Brighton | - Sussex 29A WELFORDP ROAD, LEICESTER
Tel. : Brighton 26735 . hone 5386

-
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ALPHA OFFER A SELECTION OF
GOVERNMENT SURPLUS VALVES
ALL TESTED BEFORE DESPATCH
Full list available 2id. stamp. Complete catalogue éd.

12Q76T°"

THE “EKE”
QUALITY 3 WATT
AMPLIFIER

This is not a kit of parts hut a well-
built unit—read this specification.
® 3 valves—6BS8G, 6X5GT, 6VEGT.

® Components 100%, omly recently
manufactured condensers used.

® 8trong chassis, sockets for all input
and output leads.

Output 30 secondary.

Tone and volume controls.

Input for erystal or Hi-Fi mmneﬂc
pickups.

A.C. mains fully imlmd.

Negative feed bac

Price 79/8. Pukmg & Post 2/6.

... B
VR53(EF39) ... 6/6
VR54(EB34)... 2/-
VRS5(EBC3I3)  7/6
VR56(EF36) ... 6/—
VR57(EK32)... 8/-
VR65(SP61) ... 3[9
VRE5A(SP41)  3/6
VR66(P6I) ... 3I9
VR9|I(EF50) ... 6/
VRII(EF505yl) 8/-
VR92(EA50)... 2/-
VRI105/30(OC3) 9/~
VRI16(V872) = 4/~
VRI I9(DDL4) -
VR 23(EFB) .. g/
VR136(EF54) J
VRI37(EC52)  6/3
VCI50, 30(003) 9/-
VP23 ,..covvens 8/
VT52(EL32) ... 8-
VTS0I(TTH)  é/-
VU39 (MUI2/14) 8/6
VU64(UI2) ... 86
VUILEI(VI907) 36
VUI20A ... 3

9/- Atlas IS0A ... 4/6

TRANSFORMERS FOR
BATTERY CHARGERS
230 v. Input Tapped 6-

12 v.1lamp. ...... 13/6 ea.
230 v. Input Tapped 6-
12 v. 3amp. ...... 18/ ea.

Both with tap on Primary for
2.5 v. Pllot light.

HEATER TRANSFORMERS
230 v. Input 2 volt .5 amp. 4/6
230 v, Input 3 voit 3.0 amp.  7/9
230 v. Input 4 volt 1.B amp. 5/
230 v. Input volt 3.0 amp. 10/-
230 v. Input volt 2.0 amp. 10/-
230 v. Input 8.3 volt .6 amp. §/-
230 v. Input 6.3 volt 1.5 amp.  @/-
230 v. Input 6.3 volt 3.0 amp. 9/~
230 v. Input 12 volt .76 amp. 5l=

SENTERCEL RECTIFIERS
RM1, 3/9 ea.; RM2, 4/2 ea; RM3
5i- ea.; RM4, 16/~ ea

METAL RECTIFIERS

12 v. § amp., 1/6 ea.; 12 v. 1 amp.
4/6 ea; 2 v. 1 amp.. 3 ea; 250 v.
45 mA., 8/3 ea.; 250 v. 76 mA., 7/6
ea.; 300 v. 60 lnA 76 ea.

QOLDRING PICK-UP HEADS, Pick-
np head type No. 112 (2,000 ohms).
comp|ebe with lead. Price 17/6 each.

IRON ELEMENTS

WE INVITE YOU TO
BUILD THIS PORTABLE
FOR ONLY

Full details, circuit diagram,
point to point wiring instruc-
tions, and complete list of com-
ponents. Available 2/6 each.
Case can be supplied separately.
Available in the following
attractive colours:

@ Lizard Grey

Standard  adaptable type, 230 v.| @ Blue

450 w., 1/8 ea. Morphy-

Richards, l
replacement type, 3/9 ea. H.M @ Maroon

replacement type, 3/- ea.
PLIERS, with side cutters, 4/3 pair.

* Kk Kk Kk Kk %
MIDGET RADIO CABINETS

This well-known ecabinet of which
thousands have beea sold is ideal for
every constructor. Compleu with
chassts, dial, backplate, corddrive,
pomternnddhl drum, Price 27/8 each

* * % * * %

POCKET TEST METER
Ex-Govt.,, volt meter two ranges
0-16 v.; 0-250 v. D.C. Complete
in case, 17/6 each.

All components can be supplied
separately.

PERSPEX IMPLOSION GUARDS
Incorporating escutcheon and flter.
12in. type, 11/8 ea: 18in. type,
14/6 ea.

NYLON DRIVE CORD
25 yard reel nylon drive cord on
wooden reel, 2/ ea.

CRYSTAL DIODES
Plastlc case, wire ends, 2 for /1.
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PENCIL RECTIFIERS

K3/25, 5/8; K3/40, 7/8; K3/45, 8/2; K3/0, 8/8; K3/60, 9/8;

K3/100, 14'8.
CONDENSERS
each each
8x8mid 450y, ...... 4/ 3232 mid. 450 v. .... /11"
8x16 mtd. 450 v. .... 4/ 32x32X8 mid, 330w,
8x24 mtd. 350 v. .... 3/ 32%32 mid. 2
25 mtd. 25 5.
60 mtd. 450 v.
64 mtd. 350 v, SforE
/e Dubller (B.R. Rany c)
16X16 mfd. 350 v. .. 3/3  BR850.8mfd,500v. .. 2/9
lox16x8 mid. 350 v /g BRI00. 1o mid. 500 v. 3/3
x ) “BR.2050. 20 mtd. 500 v. 3/6
Hmd o0 v 20 axamea so0w. s A
mid. 350 v. ....
oo . -1/ BR. 501. 50 mtd. 12 v. 1/9
32x8mid. 350 v. .... 3/8 16X 16 mid. 500 v. .... 5/
32%16 mfd. 350 v. .. .. /8 16x8 mfd. 500 v. .... 4/9

OSMOR COIL PACKS

Type H.O., 48/- each. Type L.M,, 40/- each. Type T.B., 50/-

each. Type TRF, 40/- each.
SPRAGUE CONDENSERS

05 mtd., 500 v.; .01 mid., 1,000 v.; .1 mid., 350 v.; .02mid., 750 v.

All gf- doz.
*x * % X Kk K X *x *x *x
LOUDSPEAKER CABINETS
* *
* *
* *
* *
* *
* *
¥ This attractive walnut finished cabinet is avallable <
for 8jlin. or 8in., speaker units. Metal speaker fret,
complete with back and rubber feet,
* 8}in. type: Meuures 84in. X 8in. x44in. at base. *
Price 16/6 each.
+* 8in, type: Measures 10}in.x10jin.xGin. at base. *
Price 20/6 each.
* * * *xX * Kk *x *x K %
LOUDSPEAKER UNITS
Rola 5in. Speaker with transiormer . ... 16/« ea.
Pleagey 64in. hgh'.welgh'. unit . cdbacoccooaa .. 16/6 ea.
Rola 63in. standard type . coo. 1716 ea.
Lectrosa 6}in. with tmns(ormer Qo000 . 18/- ea.
Truvox 6iin. wafer type - -3 00000ap00000000 6 20/- ea.
8in. lightweight unit. ......... 17/8 ea.
Mains energised 8in. unit, 1,0000 21/- ea.
Mains energised 8}in. unit, 6000 17/6 es.
R& Al0in.unit ..............e 25/6 ea.
MAINS TRANSFORMERS
3-WAY MOUNTING TYPE
MT1
Primary: 200-220-240 v.
Secondaries: 275-0-275 v. 80 mA. 0-6.3 v. 4 amp.
0-5 v. 2 amp. Both tapped at 4v. ..... 17/6 ea
MT2
Primary: 200-220-240 v.
Secondaries: 350-0-350 v, 80 mA. 0-6.3 v. 4 amp.
0.5 v.2amp. Bothtappedat4 v, .............. 17/6 ea.

CONTROL KNOBS in MODERN STYLING
Tastetully and clearly engraved in gold.
Bize A. Diameter 1§in. Depth gin.
Bize B. Diameter 1}in. Depth fin.

and Ivory.
Pﬂcca:

* A°'—1/6 each.
Tvpe B''—1/2 each.

** Brilliance/On- Oﬂ ** * Focus,” * Brightness.*’
shown above) TAPE RECORDER: * Record-Play.”’

These Mouldings are available in two colours: Walnut

They are suitable for nse with 3in. spindlea and are simply
and firmly held by means of a grub screw and locking nut.

Diain Knobs can be supplied ln either size or colour: Price
1/- each and @d. each rcapectlvely Imscrlpﬂons available:—

ADIO: Voluma. Vl/On-Oﬂ. * Wave-change,’’
** Tuning, ** ** Radis Gram ’* ™ Tons,""
* On-Off. TELEVIBION - Contn\!t. Brlllmnce,"

AMPLIFIER: * Treble,’® * Baas'' |(plus any of '.hoae

age 2/3.

40/ add 1/6; £5 add 2/- unless otherwise

N “ Argus'® or “8implex’’ receivers.
stated. Minimum C.O0.D. fee and post Avaniable: 5000, 6000, 1,5008 doable

é’?”x{‘; s xnx‘;boloxlén'lgg %o
MAIL ORDER ONLY | P 5% @ e mes, tme s

o
50 .KQ double type. Al 1/8 cach,

EX GOVERNMENT AND

TERMS: Cash with order or C.O.D. Post- SURPLUS CONTROLS
age and Packing charges extra, as follows: This popular range ia snitable far all
Orders value 10/- add 9d.; 20/- add |/-; Television constructors, etc,  Keep

your costs down when bulldlng the

N nLPHm RADIO SUPPLY CO. [pucs

,S/ VINCES CHAMBERS,I VlCTORlA SGUARE LEEDS 1.

PLEASE QUOTE
“DEPT. wW.w.”
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We will gladly send you our
catalogue and full information
on request

VITAVOX LIMITED, Westmoreland Road,
London, N. W. 9, Telephone: COLindale 8671

ALWAYS “FIT”

CASTORS

THE WORLD’S BEST

CONTRACTI
TUBE

For %/r' I //' I'é—”. l‘_l_/r

Quickgrip Adaptors are

may be used.

and pages 8,

Numerous other
head fittings

Engineers, Pat_ntees and Sole Manufacturers

AUTOSET (PRODUCTION) LTD.

Please mention * Wireless World”

DEPT. “H,” STOUR STREET, BIRMINGHAM,
EDG. 1143 (3 lines). Estd. over 35 years.

NG

ADAPTOR

tubes,
fitted

by hand as no tools are required.
27,24",3",and 4” wheels

Ask for Brochure

25, 57.

types of
avallable

i TRANSFORMERS
:COIL S LARGE OR SMALL QUANTITIES
CHOK ES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK-UP,
CLOCK AND INSTRUMENT COILS, ETC.
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.O,, MOS, LEEB, ETC

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

CABINETS!!

The ¢« OCTAGONAL?”
Speaker Cabinet

This new cabinet, which works on the loaded
port principle, is constructed in laminated
soft woods. It was originally designed for the
G.E.C. Metal -Cone Speaker, but is equally
suitable for any 8in. speaker unit. The model
Is available in polished veneered oak or
walnut.

Retail Price £12/10/-.  Liberal Trade Discount.
Send for our current trade price list on the
Osram 912 Amplifier Components together

with our monthly bulletin and Special Cabinet
List.

‘ Trade only supplied.
* ’ V.E.S. WHOLESALE SERVICES Ltd

Dept. (W.W,), 11, Gunoerebury Lane, Acton, W.3. Tel.2 400rn 5037
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THE HAM'S sHop

CHEAPEST TELEVISION & ELECTRICAL SHOP
IN GT. BRITAIN.
45, WINETAVERN ST., BELFAST, NORTHERN IRELAND.

(Phone : BELFAST 3i849).

RECEIVER TR1198, complete with valves, £1/15/-; 1135, £2.

TRANSMITTER. ’1‘111196 £1, without valves, 10/-.

REC, TRANSMITTER. Type 38, 35/-.

AMPLIFIER, With valves, £2. POWE R PAK, 12 v., £1.

NEW ZEALAND TRANSMITTER REC. Mark I £6/1 =

UNT R.F. 24 and 25, with valves, 14/-. Type 8, £2I15I- Type 62, £2/10/-
HORN LOUD SPEAKERS. Tannoy for P.A. complete with units, £2/10/-.

LOUD HAILERS. Complete with vnlves, £5 (Cannot be repeated).

MORSE KEYS. 3/6. SPEAKERS, Sin., 1.

METERS 5 M/amp., 8/6. 50 m/amp., 8/6 1 amp., 8/6. 3.5 KV 12/8. (Cannot be

vcn OHASSIS With valves, £1. DIALS, 1191, 4/6. DOOR BELLS. (Work off
mains), 3/-, LARGE BRASS TERMINALS, '7}d. each, 7/- per doz

(‘J\UT-(S)/%TS 12 v. and 24 v., 8/6. MINIATURE MOTORS. Work off 12 v. or 24 v.
TUBES, 5cP1. £1; VRO7, 30/- (no cut-offe), 807, 8/-.

METAL BOXES. 2/-, CHASSIS WITH COMPONENTS, 5/- (worth £1 each).
TRANSFORMERS, 350/350, 80 m/amp. 4 v. 4 amp. and 4 v. 3 amp., 14/- each.
350-0-350, 250 m/amp., 6.3,7 amp 6.3 at 4 amp. § v. at 3 amp., 27/6 (heavy duty).
RIVETS ALUMINIUM. 2/8 pet bo:

RESISTORS, All sizes from @d.

CO-AXIAL CABLE, 8d. per yd. TUB UNITS. 7/@ each,

BATTERY CHASSIS, With valves 12/6. SUPERHET CHASSIS. With Valves, 25/-.
REV. COUNTERS. 1/6 each. TWIN FLEX. 50 yds., 22/6.

CONDENSERS. 6 mfd, mgh Voltage, 5/- each,

POWER PAKS. 200 m/a. 250-0-250 6.3 v. at 5 amp., £2.

PUSH BUTTON UNITS. With knobs, 2/6. CONTROL, UNITS, 2/6 each.

PULLEY WHEELS. 8d. each (Bakelite). CRYSTALS. 2/6 each,

TELEVISION VIEWING BINOCULARS. 10/-. RELAYS. 2,000 or 5,000 ohms.
7/8 each; 620 ohms. 3/6. BELL TRANSFORMERS, 5/8 each. FILAMENT TRANS-
FORMERS, 3.5and 6 v. lamp, 5/6 each. CHOKES, ‘200 m/amp. 10 H., 3/6. BULBS,
10 v. /3 amp., 8d. each, ALL SIZES OF VOLUME CONTROLS. 2/6 each with
switch, 3/6. VALVE HOLDERS, All types, from 6d. ALADDIN FORMERS AND
CORES. 6d. HYDROMETERS 3-Ball type, 1/6. PUMPS. £1. SOUND PROJEC-
TORS. (2) with (pTice on VALVE TESTER AND UNIVERSAL
METER COMBINED. AMERICAN £8/10/-. BELL WIRE, 100 yd. colis, suitable for
wiring up, 4/6. AERIAL WIRE, 50ft.,1/-. MI¢ TRANSI-‘ORMERS 2/6 POLISHED
EBONITE RODS, 9d. COIL FORMERS. 6 x 1 and 6 x 1, 8d. MORSE KEY
AND BUZZER SETS. 5/-. RESISTORS wa SLIDER ADJUSTMENT 300 ohms,
50 watt, 1/3. VHF AERIALS, 2/6. ANGLEPOIBE LAMPS. 25/-. ROD AERIAL
BASES. 2/8. NOISE LIMITERS. 2/6. FILTERS, 10/-. RECORDING SPOOLS, 2/-.
MEGGERS (Bridge type), £8/10/- (cost £65). 'r v CABINETS FOR 6in. or 9in. TUBES,
25/-. CRYSTAL MIC. INSERTS, 5/6. CARBON INSERTS, 1/6. H.T. BATTERIES,
60 v. 3/8 (or 47 v.). INSUL. TESTERS, £1.

PACKING AND CARRIAGE EXTRA. PLEASE ENCLOSE §5.A.E. WITH ENQUIRIES.
DELIVERIES WITHIN 14 DAYS. ALWAYS AT YOUR CHOICE

Repeats All It Hears

Be careful what you do in front of a Celsonic tape
recorder. Remember it is not merely an imitator. Itis a
repeating machine that reproduces all it hears with
exactitude.

It may be a single voice or a massed choir, a solo instru-
ment or a full orchestra, sound effects for a film or the
lisping voice of a child receiving speech therapy.

The Celsonic recorder covers nothing up with ‘ tone,’
¢ resonance,” ‘ boomph’ or any other inherent noise. It
gives you the naked truth, from 50 to 14,000 cps.

That is why, time after time, it is placed first for absolute
fidelity when compared with other machines. It will
record 3,250ft. of tape at one session and give an hour
and twenty-five minutes play-back . without break at
73in. per second.

The “ Celsonic ” has two other outstanding advantages.
Firstly, a superimposing device is part of its standard
eqmpment This device makes it possible to record words
over music. This is of particular interest to cine enthu-
siasts who wish to add commentary and suitable music
to their films.

Secondly, the ‘ Celsonic’® can be supplied with a
synchronising unit which permits the conversion of silent
films to “ talkies.” This unit marries the speed of the
tape to that of the film and makes it possible to synchronise
the dialogue with the features of the film.

The * Celsonic’” has everything needed by the professional
recordist at a price the amateur can afford.

Write for descriptive leaflet to Excel Sound Services
Lid., Celsonic Works, Garfield Avenue, Bradford, 8.

or test gear,

development work.

in appropriate field.

SHORT BROTHERS & HARLAND LIMITED

wish to engage Senior Engineers, Engineers and Technical Assistants for the Electronics
Section of their Research Department, to work on Guided Missiles, Computing Systems,
Navigational Equipment, and other interesting projects. Applicants should preferably
have experience of servo-mechanisms, precision electronic or radio circuits, instruments i

Quahﬂcatlons requnred are: SENIOR ENGINEERS—Honours Degree with at least
five years’ good engineering experience, and the ability to control-a development team.

ENGINEERS—University Degree, or equivalent, with several years’ experience of
TECHNICAL ASSISTANTS: H.N.C. or equivalent, with good practical experience

These are_permanent positions in an expanding organisation with new and well equipped
Laboratories. Good salaries and prospects for men with initiative; pension scheme;
assistance with removal and housing, Interviews can be arranged either in London or
Belfast. Applications will be treated as strictly confidential.

Send full particulars of age, qualifications, experience, with salary required to—

Staff Appointments Officer, Short Brothers & Harland Limited,
P.O. Box No. 241, Belfast,

quoting Ref. No. S.A./31
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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. Ia 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches of
TELEVISION and
RADIO, A.M. Brit.
I.R.E, City &
Guilds, Special Tele-
vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses.

We definitely Guarantee

“NO PASS—NO FEE”

If you're earning less than £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.

G OPPORTUNITIES

3

ENGINEERD

WIRELESS WORLD

OPPORTUNITIES

THE
MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS OF
BRITISH AND AMERICAN
TECHNICAL BOOKS

The Radlo Amateur’s Handbook: 1955
by ‘“ ARR.R.L."” 30s. Postage Is.

Radio Designer’'s Handbook by F. Lang-
ford-Smith. 42s. Postage Is.

Electronic Musical Instruments by R. H.
Dorf. 55s. Postage Is.

Practical FM Circuits for the Home
Constructor by R. Deschepper. Ss.
Postage 3d.

Radio Engineerlng by F. E. Terman.
Postage Is.

Television for Radiomen by E. M. Noll.
52s. 6d. Postage Is.

Television Receiver Servicing: Vol. |—
Time-Base Circuits by E. A. W. Spread-
bury. 2Is. Postage 9d.

The Oscilioscope at Work by A. Haas
and R. W, Hallows. 15s. Postage 9d.

Telecommunications by A. T. Starr.
Postage 9d.

Sonics by T. F. Hueter and R. H. Bolt.
80s. Postage free.

Valves for A.F. Amplifiers by E. Roden-
huls. 10s. 6d. Postage 6d.

Practical TV Aerial Manual for Bands
;and 11} by R. Laidlaw. 4s. éd. Postage
d

50s.

35s.

Radio Valve Data compiled by ' Wireless
World.” 3s. éd. Postage 3d.

Please write or call for our catalogue
19-23 PRAED STREET
(Dept. W.6)
LONDON, W.,2

'Phone: PADdington 4185
Open 6daysfrom 9-6 p.m.

R —
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THE 8y
INSTRUMENT
MODEL

Specially designed ior
soldering operations in
the compact assemblies

used in present day
radjo,television
and electronic
industries.

Weight3}foz. tnteresting
excluding features
flexible. I. Bit %~ diz
Length 9 in. meter, simple
25 Watts — to replace.

200/220 volts,
LIST No. 624
220/240 volrs.
LIST No.625

2, Steel cased ele-
ment, also replace-
able.

3. Detachable hook

/2d £ for suspending iron
]9 8 o when not in use.
4. Moulded two part

handle, remains cool in use

5. Six ft. Henley 3-core
Flexible.

HENLEY
SOLON.
ELECTRIC

SOLDERING IRONS

W.T.HENLEY'S TELEGRAPH WORKS CO.LTD.
51|53, Hatton Garden, London, E.C.1

A. C. SOLENOID

1009

“TYPE

Continuous $ 1b. at "
Instantaneous to 6 Ibs.

PRODUCTION
INSPECTION F

Larger and Smaller Sizes
Available.
formers to 6kVA 3 Phase.

R. A. WEBBER LTD.

18, FOREST ROAD, KINGSWOOD, BRISTOL.

SA.

Also Trans-

Phone: 74065 I

STAR:]

PRESSED METAL COMPONENTS

— FINISHED TO SPECIFICATION —

¢ -

PN

® MANY STANDARD TOOLS AVAILABLE
STAR METAL PLATE WORKS
74-76 CHURCH ROAD, BARNES,

RlVerside 6573/4

IN S8TOCK e

»
S.w.i13

!

MAGNETIC

RELAYS

BUILT TO SPECIFICATION.

Coil Winding and Tropicalizing.
Spring Sets and Coils supplied separately if required.
Send for Price List or quotation.
nKAYEELECTRICAL MANUFACTURING CO.n

Havelock Works, Havelock Place,
Harrow, Middlesex.

HAR. 1432

Types 3,000
and 600.

| THE—VESI;A :ps DECK

2 speed 3}in. and 74in.
Model 521 Compact Deck, 74in.x | lin., 5in. reels, kit. €7/80/-.
Model 72| Standard Deck, 10¢in.x {lin., 7in. reels, Kit. £8/10/=

Easy to assemble precision machined parts, istest high fidelity heads,
first class motors, tull assembly instructions,
Either model fully built and tested 27/ extra,

Send stomp for full details.

E.W.A., 266 WARBRECK DRIVE, BLACKPOOL

Twin Track.
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( Keep up-to-date with

EYELETTING
and light
PUNCHING
MACHINES

Autopheenix No. 6
A new and improved treadle
operated machine for the
automatic insertion and closing
of eyelets in either flac or
formed work in metals,
plastics, fabrics, etc. The deep
throat, high vertical gap and
projecting base make thi
machine adaptable for eye-
letting radio chassis, cylindrical
shells, spinnings. mouldings
ete.

We manufacture a very full range of hand and automatic Eyeletting
ond Piercing Machines. Write for illustrated brochure to:

HUNTON LIMITED,

Phcoenix Works, 114-116, Euston Road, London, N.W I
Tel.: EUSton 1477 (3 lines). Grams: Untonexh, London.

® @ ¢ ¢ 6 ¢ o o 6 © o © o

RHEOSTATS. 2v. | a.2/6. 12 v. Sa. 10/6.

NEW AC/DC MOTORS. 24v. 2a. 6"X2}". Spindle 1°x}*, 18/6.
NEW FREQUENCY CRYSTALS. 9100 ke. 10/6. 4250 kec. 6/6.
Also Type FT243 from 5675-8650 kc. in 25 kc. intervals. 1046 each.
NEW ROTARY TRANSFORMERS. Inputs 6 or 12 volts, output
250 v. 80 mA., 17/6.

NEW VRéS, SP6l YALVES, 5/6, 4 for £1.

CYLDON 5-CHANNEL PRE-TUNER. Gives 26 D.B. gain.
Fit one of these to your T.V, for better pictures. LF. Output 9.5-14
Mc/s., 15.5-22 Mcfs. With valves EF80, ECC81, 52/6. Less valves, 15/
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350
or 250-0-250 volts 80 mA. and 4 and 6.3 v. 4 a. and 4 and 5 v. 2 a. Price
21/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18,
20, 24, 30 volts, 2 amp., 21/6. Output 17-11-5 volts 5 amp., 22/6. Output
17-11-5 v, 14 a., 16/6. 6.3 v. 24 a., 8/6, All with one year’s guarantee.
D.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We can
supply any type of voltage and contacts at varying prices.

NEW SELENIUM RECTIFIERS. F.W, 12/6 voits 3 amps,, 14/6;
4 amp., 22/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA,, 3/-; 24 v. 2 amp.,
30/-; H.W,, 250 v. 100 mA,, 9/-; 250 v. 275 mA., 17/6; 250 v. 60 mA.,

GERMANIUM or SILICON CRYSTAL DIODES, 3/9.

M/C MICROPHONES with matched Trans,, 15/6.

FLS FILTER UNITS, 8/6. Samec as FL8 but less switch.

TRII96 TRANSMITTER SECTION. New and complete but
less valves. 4.6-6.8 Mcfs. Easily converted, 1§/~. With valves TTIl,
EL32, EF50, £2.

L.R, ARMY HEADPHONES. 9/6.

TIME DELAY RELAYS. We specialise in units giving varying
time constants, Pleased send us your requirements or problems.
FISHING ROD AERIALS, RUBBER BASES, 3/6.

P.O. VEEDER COUNTERS 0-9999, 24/50 volts D.C., 15/6.
POCKET VOLTMETER. 12in. M.C,, 0-20-200, 11/6.

U.H.F. AERIALS. Complete with base, 180-200 Mc/s., §/6.

NEW BROWNS M/C HEADPHONES. With earpads and 6ft.
tead and plug, list price £5/5/-. Our price 18/6.

VCR97 TUBES. Brand new, in original crates, picture tested, 45/-.
SPECIAL OFFER—SELENIUM RECTIFIERS, 12 v. (6 amp.,
full wave, 5%

CARBON 1ST DRILLS. Set of 9, /16 to 3/16,in plastic case, 3/6.
All Carriage Paid in the U.K. from Dept. W.W.
EX-R.A.F. BATTERY RECEIVER. R1224 -9 Mc/s.,, £7. RIII6A,
142 kejs.—20 Mc/s., £10. Signal Generator L{1270, 18-131 Méjs. Less

Crystals, £10. Wavemeters, W1432. 160/220 Mc/s., £3/10/-.
NO. 19 POWER UNITS. Mk, i, with 2 rotary transformers,
HT3t and HT32, £3/10/-.

Carriage on above items extra.

THE RADIO AND ELECTRICAL MART

253B PORTOBELLO ROAD, LONDON, W.II.
Phone: PARK 6026.

the aid of this
NEW BOOK

This new work of refer-
> ence on Permanent Mag-
nets is one of the most
authoritative  available
on the subject.

The purpose of the
Book is to help YOU
to achieve required
performances at
minimum cost, by
efficient design and
use of the most
appropriate
materials.

price ] Q"

PERMANENT
MAGNET ASSOCIATION

301 GLOSSOP ROAD, SHEFFIELD 10

SPECIAL OPPORTUNITY:—

TRANSMITTERS/RECEIVERS TR-50XM.
Use: Marine or Fixed Stations.

Qutput: 30 W, Frequency: 1.5-12 mc/s,
Built-in VFO & 5 crystal positions.

Brand New—Special prices for' quantities.

@ TRIPLE DIVERSITY RECEIVERS.
Type 171-66A, Range 1250 Kefs to 40 m.c.
Write for details.

® 250-WATT AM BROADCAST TRANSMITTERS.
Type BRS—Short Waves,
Type BRM—Medium Waves,
Features: Small size—low power consumption—high fidelity—
low distortion.
Quick delivery—write for full technical details

® COMMUNICATIONS TRANSMITTERS.

By leading American manufacturers (R.C.A. Hallicrafters,
Techrad and Westinghouse). 5 types available for immediate
delivery: 250 w,, 400 w., | kW,, 24 kW, and 5 kW.—New
Equipment.

Full technical details will be gladly sent on request.

@ We can supply large quantities of MASTER OSCILLATORS
MI1-19467-A. Also a full range of spares for:
R.C.A. TRANSMITTERS ET-4331, 4332, 4336 and AVT-22,

@ TEST EQUIPMENT-—A large range of laboratory test
equipment of American manufacture (including BC-221).

@ RADAR EQUIPMENT (Airborne, Ground and Naval).
Our Radar Dept. will welcome your specific enqulries.

BRITISH SAROZAL LIMITED

ELECTRONIC WORKS
1-3 Marylebone Passage, Margaret St., London, W.I
Cables: Sarozal, London. Telephone: LANgham 9351 (3 lines)

A.LD. and A.R.B. approved,
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NOT JUST ANOTHER HIGH FIDELITY AMPLIFIER

The STANLEY Model HFI25 is a scientifically designed
instrument which will provide perfection of sound
reproduction. Read the Brief Specification :—

Frequency response 10-20,000 ¢fs within less than Idb. Total ‘
harmonic distortion 0.29, at 400 cfs., 0.1% at 5,000 cfs. Hum
and noise —74 db. Power output 12 watts, bass and treble controls
providing 10 db. lift and cut. Input impedance IM ohm. _Power
supply 110/250v. 40/100 ¢/s. A.C. Provision for connection of
tuner urit.

Our technical department is at your service. Send for details of this
4 brilliant instrument to-day.

ust 18 GNS. price
STANLEY SOUND & VISION PRODUCTS LTD.

Stanley Works, Lower Street, Haslemere, Surrey
Phone : 1426

Sound Reading!

SOUND REPRODUCTION by G. A. Briggs
Third edition, second impression, 368 pages,
315 illustrations. Chapters on Resonances,
Cabinets, Room acoustics, Response curves with

WIRELESS WORLD

oscillograms, Crossover networks, Recording
systems, Records, Pickups, etc. Total sales
exceed 35,000. 17/6. (18s. éd. post free).

PIANOS, PIANISTS AND '
SONICS by Q. A. Briggs I

Invaluable tostudents,teachers, etc.
Chapters on: History, Construc-
tion, Harmonic Analysis, Room
Acoustics, Touch, Tonz and Tuning.
192 pages, 162 illustrations. 10/6.
(11/- post free).

Wharfedale Wireless Works Ltd.
Bradiord Rd, idle, Bradford, Yorks

LOUDSPEAKERS The Why and
How of Good Reproduction

by Q. A. Briggs
New 4th Edition. 92 pages. 45
illustrations. Standard reference
work on loudspeakers. Detailed
information, easy-to-follow dia-
grams, description of Electro-
static speaker and demonstrations
in Royal Festival Hall. Total sales
exceed 40,000 7/6. (7/9 post free).

JUNE, 1955

INSTRUMENT CASE

All welded con-
struction, Louvred
back and sides.
|7II x IOII x 9II'
Finish, silver
hammer.

PRICE

50'-

Fittings extra
e Send for List 42

SUTTON COLDFIELD ELECTRICAL ENGINEERS
Clitton Street, Sutton Coldfield. Phone SUT. 5666

Television ° Radio ° Record |
CABINETS MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATION

B. KOSKIE

72-76 Leather Lane, Holborn; E.C.1
Phone : CHAncery 6791/2

(DEPT. E.)

NELSON RESEARCH LABORATORIES
ENGLISH ELECTRIC CO. LIMITED,
STAFFORD

have vacancies for ASSISTANTS in interesting
work on the PHYSICS, development and applica-
tions of magnetic and electrical insulating materials
and devices.

Graduates with or without industrial experience
and people with National Certificates in Electrical
Engineering or Physics are required.

Reply to Dept. C.P.S.,
336/7, Strand, W.C.2.,, quoting ref. no. 312A,

Ilalli[;'arlerﬁ

& NATIONAL

Sole Concessionaire U .K. :

Phone : FUL 1138/9

McELROY ADAMS MFG. GROUP LTD.

COMMUNICATION
RECEIVERS and
TRANSMITTERS and

RAYTHEON
MARINE RADIO DEVICES

Again becoming available

328 LILLIE ROAD, LONDON, S.W.6
Cables : Hallicraft, London
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SAMSON'’S

SURPLUS STORES

SPECIAL OFFER A M. H.T. TRANSFORMERS. Pri. "Og -240 v. 8ec. 525-0-325 v.

150mA.5v. 8 v.1.5a., 55 v. 50 mA., 32/8, P.P. 2/
BRAND NEW METERS BY FAMOUS MAKERS 4in. Round flush M1 Ammeters.
0-40 amps. 500 cfs., 37/6, P.P. 2/-. 3}in. round flush MC 0-400 mA., 30/-, P.P. 2/-.
® 2}in. round fiush MC 0-500 mA., 15/-, P.P. 1/8.
EXIDE ACCUMULATOR 10 voit 5 AH. Glass accamulators, size 7in. x 2}in. X 5in.
suitable for H.T. unit construction and models, ete., 7/ P.P. 1/6. MINIATURE
ACCUMULATORS made by Willard Co. 38 volt 0. b3 AH. Note size and welght.
34in. x 1§in. X jin.. welght 5} oz., 5/-, P.P. 6d., or set of three 36 v. and one § v.
same size but weight 4} oz.in scaled metal cont.alner £1, P.P. 1/3. Easlly filled with
hypodermic syringe
EX- ARMY MEDICAL HYPODERMIC SYRINGES. Brand new. 1 c.0. with needle,
Q P. 68d. 10 c.c., with needle, '7/8, P.P. 6d. Extra needles, tin of 5, 2/-, P.P, 6d.
AMERICAN 6 VOLT 90 AH. 15 PLATE CAR BATTERIES. Size 9in.x %in.x 7in.
Brand new in maker’s cases, £2/19/6, carr, 7/6.
PRICHETT AND GOLD STORAGE BATTERIES.
cases. Brand new, £4/15/~, 7/6.
AMERICAN AIRCRAFT BATTERIES 24 volt 11 Ah., by Willard, Blze 8in.x
74in. X 7}in., B0/-, carr. 7/6.
AMERICAN C.R. TUBES 5 CPL and new, 29/6, carr. 2/6. CRT Type NC13
7lc., packed kn crates, 35/-, carr 4[ UNI’I‘S Type 24, 20-30 Mc/s., complete
with valves, brand new, 15/-, P.P. 2[
INSTRUMERTS, ADMIRALTY INTEGRATORS, TYPE A Bol
fine Gatvo movement, coll 40 ohms. Centre zero to F.8. 1

12 volt 75 Ah.  Bullt in teak

Incorporating very
microamp. Small

mirror one metre radlus, A v useful laboratory lnstmmm'. 85/, carr. 2/6.
METRO-VICKERS MASTER VOLTMETERS, 0-! 20 volts A.C. 50 oy. M. 1 6in. mlrmred
scale, 25/-, P.P. 1/6, AM 2{1!1 panel mo 500-0-500 blank
scale, brand new, 25/-, P.

.P. 1/-
Howard Butler 0-150 voits D.C. MC. Builtin 6in. square Bakelite case, 29/8. P.P. 1/6.
HEAVY DUTY A M. L.T. TRANSFORMERS. Pri, 440 v. 8ec. 220 v., in steps of 25 v.
conservatively rated at 2.2 kW., weight approx. 90 1b. Half the above secondary
can be obtained from 220 v. lnput., £9/10/-, plus carr. Pri. 230 v. 8ec. 50 v. 20 amps.,

completely enclosed, £6/10/-, plus carr. . 230 v, Bec. 13, 13.5, 14, 15 v., very
conservatively rated at GD amps., £8/5/-, plus carr Pri. 115 v. Bec. 17 v. 15 amps
and 2.2. v. 18 amps., 35/-, carr. 4/-, Prl. 230 v. Bec. 8.2 O.T., very conservatively
mt.ed at 10 amps., 25[- cart. 2/6. Pri. 200-250 v. 8ec. 115 v, '8.7 amps., £5/15/-,

o, 5/
A.M. H.T. TRANSFORMERS, Pri. 230 v, Bec. 1,500 v, 1.6 kVA, 85/-, carz, 7/8.
1154 TX H.T. TRANSFORMERS. Pri. 200-250 v. 8ec. 1250-1300 v. 850 mA., 35/,

carr. 4/-.
ln’%mln:mv S80UND POWERED HAND SETS, no batteries required, 1'7/@,
P. 1/6.

169/171 Edgware Road,
London, W.2., Tel: PAD 7851
125 Tottenham Court Road, W.I.

Tel.: EUS 4982

All orders and enquiries to our Edgware Road branch, please.
day Saturday,

This is open all
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ELECTRONIC ENGINEERS

An exceptional opportunity exXists for Research
Development and Design Engineers wishing to
work in a rural area of South West England. Posts
are permanent, pensionable, and carry top-rate
salaries.
Assistance can be given in finding suitable accom-
modation.
The working conditions are ideal, the laboratories
being housed in a new building designed for the
purpose, close to a well-known country town in the
heart of one of the most attractive districts.
The work offers a maximum amount of interest,
being concerned with a new super-priority Govern-
ment Project.
There are vacancies for:
(1) PHYSICISTS
—with a good mathematical background.

(2) RESEARCH AND DEVELOPMENT
ENGINEERS
—of all levels.

(3) DESIGN ENGINEERS
—with practical experience of miniature
circuitry.
Applications should be made in strict confidence,
with full details of experience and academic back-

ground, to:
PERSONNEL OFFICER,

EM.I. ENGINEERING DEVELOPMENT

LIMITED,
WELLS DIVISION,
PENLEIGH WORKS, WELLS, SOMERSET.

THE ENGLISH ELECTRIC CO., LTD.,,
LUTON
require
SENIOR ENGINEERS or SCIENTISTS
for
THREE SPECIAL VACANCIES
in
GUIDED WEAPONS SYSTEMS DESIGN
CONCERNED WITH
ELECTRONICS AND RADAR
SERVO MECHANISMS
BALLISTICS
These are permanent posts of unusual interest
and applications should be addressed to Dept.
C.P.S., 336/7, Strand, W.C.2,
quoting Ref. 1260C.

ELECTRONIC ENGINEERS

with suitable backgrounds interested
in entering the rapidly expanding
field of

DIGITAL COMPUTORS

are offered the opportunity of acquir-
ing these new techniques at the new
ENGLISH ELECTRIC establish-
ment at Kidsgrove. Previous Com-
putor experience is not necessary
as the Company provides special
conversion courses in conjunction with
MARCONI COLLEGE. Full salary
will be paid during such courses.
Apply to Dept. C.P.S., 336/7, Strand,
W.C.2, quoting ref. no. 1353C.
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GZA This Month’s GZAK POLYTHENE

.
Bargains INSULATORS, END CAPS, PLUGS, ETC.
THE IDEAL POWER TRANSFORMER FOR THE TABLE
TOP RIG. fof
This Parmeko-made transformer has the following conservative
ratings: Primary, 230 v. 50 cfs. Secondary, 620/550/375/0/375/552/
620 V. Rated at 275 vA. It will give 620 or 550 volts at 200 mA. A E R I ALS
simultaneously with 375 V. at 250 mA. Ali the H.T. you require ) o

for R.F. and Modulator, Also 2.5 V. 3 A, windings for suitable rec-
tifiers such as 5SR4GY, 5Z3, 83, 5U4, etc. Weight 244lb. Size 6} x I
61 x 54in. high. Worth at least £7. Our price £3 only, Carr.
Paid. C.W.O. only, no C.O.D.

We regret that we cannot accept orders for these from

E1I2$E‘:{S:ag;i‘::dsicale Flush Mounting. 0-10 mA. Ditto 9-30 mA,, AMPLEX APPLIANCES (KENT) LTD.

Standard Articles or Special Mouldings

ditto 0-100 mA.,12/6 each.2in.Scale Square Flush Mounting 0-50mA., 19 DARTMOUTH ENT
ditto 0-150 mA., ditto 0-3 Amp. Thermo., ditto 020 V. d.c., ditt o il ”AY§§§|BR°“LEY- K
20/0/20 Amp. d.c., 7/6 each. 2}in. Scale Projecting Type 0-15 Amp. ( gnivounne }

Thermo., 7/6. 2in, Scale Round Flush 0-f Amp. R.F,, ditto 0-350 mA. All export enquiries to

Thermo., 7/6. ‘ ANTEX LTD., 3 TOWER HiLL, LONDON, E.C.3

SPECIAL OFFER,
Genuine American 807 Valves, §/- each or 4 for £I. 1 -

Fids by EF-Johnion Con USA. Mag. cap, 500 i 1,500 V. rating. The HE. Ltd. BULK ERASER
Ceramic insulation, size 5in. long x 2¢%in. wide x 2%in. high, ex-

cluding spindle projection. Our price only 15/- post free. NO.W SUITABLE FOR

VIBRATOR POWER UNITS. 12 V. d.c. input, 300 V. 100 mA.
output. Fully smoothed and filtered. In black crackle case. Only

39/6, p. & p. 1/6

HEADPHONES: LR. Type CLR No. 3, 9/6, DLR No. 2, 13/6, SP LS
H.R. Type CHR Mk. 2, 17/6, DHR 5b (very sensitive), 18/6, p. & p. (/-. LIST PRICE £7.lo.o
CCNDENSERS: 8uF 620 V. Trop. 750 V¥ normal condensers.
gew.eX-W-Pd- stotl;i 5/65 p. & p: I/a- ] J] Model 102 200-250v 50/60 c.p.s.
arriage paid on all orders over except where stated. Please
include small amount for orders under £1., Model 103 100-130v 50/60 C.p.S.

t ri ul d address i f—
Please print your name and addre All Mail Orders to Send for pamphlet and full details from :—

CHAS. H. YOUNG, G2AK HARVEYELECTRONICS LTD.

Dept *W' [02 HOLLOWAY HEAD, BIRMINGHAM |
*Phone: MIDLAND 3254 FARN:IO:O:GH;.' l’l‘;:"""s-
'el.: Farnboroug

All calters to 110 DALE END, BIRMINGHAM 4 e g G
'Phone . CENTRAL 1635

59 Union Street, S.E.L. Phone: HOP. 4567

"BELCLERE

[ MINIATURE |

"THE VALVE SPECIALISTS

THE BENTLEY ACOUSTIC core. LTD.
38, GHALCOT ROAD, N.W.1.  PRIMROSE 9090

Obsolete and current types and Government surplus.

o goowmo g me s mm oo A po B LU
5 - ¢ U ot
1E7 16 | 6K7 j- | 35L8 - | ECCS1 oV AND IN
M sREe CUpES ClESe = e
1.4 - 0/8 -
1LDS 16 | 6N7 16 | 50C5 {8 | EF39
1LN5 é- | 6Q7 /6 | 50L8 > | Eral 8 —— TRANSFORMER S
185 i~ | 83A7 - | 72 /8 | EF50(E) i We §pe:|ahse in :pe manufacture of coupling transformers to customers’
185 75 sC7 10/- | 75 /8 | EF54 J- requirements. Anillustrated brochure describing the range of transformers
éggﬂ : ’: ggg?’ II? 76 5: E;‘gi 1 ;g ” we manufacture will gladly be sent on request.
5P13C a- | esi7 i~ | 78 /8 | ELA 106 lliustrated above is a standard input transformer type “E " size lin. x
2D21 18 | 88K7 /- | 83 J- | EL91 18 #in. x }in. overall, available with varnish dip finish, encapsulated block
§§§ ;g ggrﬁ'; a’fe gg(&m 0 ,g ngﬁs{ }5- form, or in mu-metal screening can
354 7/- | 8887 7/6 | 210LF 2/6 | EZ40 b Quick delivery—low prices—moximum efficiency.
504G 8/- | 68T7 {~ | 21558G 4/- | H30 -
exao 318 | 6US(UX) 20 ‘ 505 ‘s | HL2 ;_ JOHN BELL & CROYDEN, 117 HIGH STREET, OXFORD
g‘ég ,g ggg(lo) k II-G ggg 1 6-8 gLv}szA _;g Telephone: 47072. 9 Cables: Belclere, Oxford.
6AB7 /= | 6X4 /6 | 5763 /= | KT44 -
ag gl diR @R B el |
i E = == _— i
ag oawgie  fNs B S
T - - L4 8
B6ALS 8/- | TH? 16 | ATP4 /- | Pen 48 -
oL E e LB B LYONS RADIO Ltd.
- 4 RECEIVERS TYPE R.1155 * B.”” Th o vells]
8AQ5 /8 | 12A6 /8 | DAFS1 {- | RL37 ik RAI5 © A Prequency rauge 1875 Mele. 363 e&m?“;?&m,f}% “,23;’;“
8ATE - | 12AR?  12/8 | DF91 /- SPA(D 8 500-200 Kcs., and 200-75 Kcfs. Fitted with 10 valves (3-VE99, 3-VR100, 2-VRI0T
8BAG 18 | 12AT7 - DF92 /- TP22 18 and one each VR102 and Vil03. These receivers are fitted with a superi;)r type of
6B8 4f- 12AU7 /- | DH7? /- | UL41 - slow-motion drive which is a considerable improvement on the type fitted to the
GBES T 12BE6 /¢ | DLS10 10/8 ‘ oue I models of eariler design. In good, new condition and aerial tested before despatch
6BW6 7!6 | 12E1 30/- Dk'ﬂ i- | U16 12/~ to ensure in first-class working order. PRICE £11/11/-, carriage 7/6.
ggg gllfi ﬁ“ ‘: g Aggl ;: ggt 318 :ge\YER gncxﬁ)grpu;r.sndea mu'r‘s‘.j 7pccllal:jy desigued to operate the R.1155
vers from . malns and provide for ki tput. Fitted wi 5
ggﬁa g/_e* ggcs’ ‘: g}}s“a ": gi‘:(g; 20 /8 cectifier and 6V8 output valves and eonnectoro:hlnglf“plﬂ-g: ‘:iFr‘;ut ln;ao lic:li:l;rdé‘r
oFs - 15867 ‘s | EB91 i VBI.’\OIIIO /- immediate use. Housed In neat metal cases approx. 9x7xd4jin. PRICE £4/44-
6F12 6/8 | 12837 /- | EBC33 76 | VISl /S LI L1 >> . ety age 3/0.
g::g% gll_ }gggg /I_s ggglﬂ 13;, §Hél's) I- :aggngﬂzo&s% " A;upehrlor caraon t.y;ae, ?Amlﬂﬂuﬂi p&'.t:rn;, fitted to extension.
N 3G1.5 stand for bench mounting and single earplece fitte: vith double wi
8G8 Glg 195R7 /8 l ECC33 9/- | xe8 g;g head band, Extension arm allows mike to be moved from mounang be‘:\‘:ee: ;lg
6HE 2/8 | 12056 7i- | ECC35 9/- | ve3 216 23in. American made by the famous Western Electric Co. In brand new condition.
838 8 18 8/- | Eccsl 8- | z27 8/8 PRICE 32/8, post 2/6.
N SLYDLOK FUSE HOLDERS. 5 . slze ? iri
All boxed and guaranteed. Post 6d each. Immediate- o o e B =i s et 1179, “Trade enquirics
delivery. Fulllist S.A.E. Shop hours 8.30 to 5.30. Sats. - ] the HOME CONSTRUCTOR. Basic theory and practical circuits. PRICE
I p.m.  Why not phone or wire that urgen POt
B ey e B C.O.D. Az 3 GOLDHAWK ROAD (Dept. M.W.), SHEPHERD'S BUSH,
Y P DU LONDON, W.I2 Telephone: Shepherd’s Bush 1729
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WE PAY TOP PRICES

FOR
AMERICAN SURPLUS
ELECTRONIC EQUIPMENT
LOOK AT THESE EXAMPLES
For equipment in good condition

Receiver RS4/APR4 complete ............ccccovivniivreeennencersene £200
Test Sets, TSI3 ..........ccoeveee
Frequency Meter TSI175/U
Frequency Meter 8C22I|
Receiver BC348R ............
\_Ne pay similar remarkable p
listed above. We particularly require American test equipment.
if you have anything to offer, telephone Central 7834,

TO HAMS WHO CONVERTED BC348, BC342, BC3I12
Post te us the dynamotors and power units which you removed
We pay top prices for these items i.e., DM28, DM21, RA2C.

TO OVERSEAS BUYERS
We have the largest stock in Europe of American Government
surplus electronic equipment and we would be plcased to
quote by return of post against your enquiries. The following
are a few examples only of the equipment which we can supply
from stock.
BC221 Frequency Meter.
BC348 Receiver.
SCR522 Transmitter/Receiver,
ET4336 Transmitter,
SCR720C Search Radar complete, also separate units
and spare parts.
Please write for our list.

Deal with the firm that has been established for twenty-five years.

ALTHAM RADIO CO.

JERSEY HOUSE, JERSEY STREET
MANCHESTER 4

Telephone : Central 7834/5/6

THE UNITED KINGDOM
ATOMIC ENERGY AUTHORITY

has vacancles for the following skilled craftsmen to
serve as Research and Experimental Mechanlcs at
Windscale Works, Sellafleld, Cumberland.

% INSTRUMENT MECHANICS

for interesting work in connection with
electronics and precision instruments.

% MAINTENANCE FITTERS
% MAINTENANCE ELECTRICIANS

All applicants must have served a recognised apprentice-
ship as appropriate.

Rates of Pay for a 44 hour, 5 day week, 171/1d. on
entry, with early assessment for merit pay, and
opportunities for advancement to 197/1d. with a
maximum of 213/1d. for a specialised few in the case
of Instruments Mechanics. Successful married
applicants will be considered for housing within a
reasonable period of appointment and Hostel accom-
modation is available fgr single men.

For application forms, or further details, apply to
The Senior Labour Manager,
UNITED KINGDOM ATOMIC ENERGY AUTHORITY,
Windscale Works, Sellafield, Cumberland.

MARCONI INSTRUMENTS LTD
LONGACRES
HATFIELD ROAD
ST. ALBANS

TECHNICAL WRITER required for
Technical Literature (telecommunications)
section. The applicant should have elec-
trical engineering qualifications and/or
experience in the design, or, development
of electronic equipment.

The firm produces light current com-
munication, measuring and test apparatus
for a wide field of requirements. Excellent
opportunity for experienced man to broaden
experience.

Offices are pleasantly situated near City
centre and all amenities and within easy
reach of London.

Holiday arrangements can be maintained.

MARCONI INSTRUMENTS LTD
LONGACRES
HATFIELD ROAD
ST. ALBANS

Technical Assistants, or, Testers required.

We have vacancies for men of City and
Guilds Final Certificate telecommunica-
tions standard, or, compensating experi-
ence in U.H.F. and V.H.F.

The firm produces light current measuring,
test and communication instruments for a
wide range of requirements also X-ray
diagnostic and therapeutic and electro-
medical apparatus. Svitable applicants
can be considered for training in X-ray
technique. Other posts entail some
travelling and liaison with customers.

Works are pleasantly situated near City
centre and all amenities and within easy
reach of London.
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Z& IAEROSERVICESLTD.,

OFFER THE FOLLOWING EQUIPMENT :

BONDING TESTERS, AM. Ref. No. 5G/2126,
complete with matched leads.........ocoeiiiiiniienniannns 15 0

RECTIFIERS RA-62—A.C. operated power supply
units for ground operation of SCR-522 Radio Sets.
Input: |10/220V, 40-60 cfs. Rated output: H.T.—
300V, 260 mA, L.T.—I3.0V, 3.9 mA. G.B.~—I50V,
10 mA. PRICE, overhauled, in perfect operatmg

condition, ex our warehouse .£50 0 0
ACCESSORIES

Headsets HS-38, low impedance, consisting of two

earpieces ANB-HI, Cord and plug PL-354............... £012 6

R.A.F. Type Receiver Headgear Assembly, con-
sisting of two low or high impedance earpieces [0A/
13466 or 10A[12401, headband 10A{12160 with ear-
pads, cord 10H/4887 and electromagnetic micro-

phone 10A/14381 £ 5,0
Headsets Cords CD-605, consisting of low-to-high
impedance transformer C-410, cable and plug PL-55,
for using low impedance Headsets HS-30 with high
impedance equipment ........ Lo coacan e I oe 0 o 3G, £0 10 0
Extension Cords CD-307, consisting of socket
JK-26, plug PL-55 and cable .............c..oocoiiniiniiinn, £010 0

ALSO STILL AVAILABLE
Marconi Signal Generators TF-390G, range 16-
150 M/c and TF-390G/7, range 4-100 M/c., completely
overhauled and guaranteed. PRICE, ex our warehouse£25 0 0

Please write for full Catalogue of Aircraft, Radio and Test
Equipment to:—

Z &I AERO SERVICESLTD,
19, Buckingham St., London, W.C.2
Telephone : TRAfalgar 2371/2

We always buy American Radio Equipment and Test
Equipment of any description.

JUNE, 1955

E.M.l. ENGINEERING DEVELOPMENT LTD.

is the active and steadily ex ding De Company of the
E.M.I group, makers of HM.V,, Columb:a and Emitron products.
The company has a limited number of highly attractive vacancies
at its laboratories at Hayes and Feltham (Middlesex), and at Wells
(Sormerset).

VAGANCIES

Senior Engineers and Physicists, qualified and with experience,
are needed for teams engaged on a variety of problems of
electronics development.

Engineers and Physicists, also qualified and preferably .with some
experience, but this is not essential, to back up our senior men.

‘Senior Designers and Draughtsmen, the former to design the

mechanical equipment associated with the company’s work, the
latter to work either on the circuit or mechanical side.

Technical Writers, with sound engineering background and,
preferably, knowledge of Radar and TV techniques, who must
be able to write clear, concise, factual descriptions of intricate
electronic-mechanical proto-type equipment.

Technical Assistants, with O.N.C. and some experience cither in
industry or with the services.

School Leavers, with G.C.E. ordinary or advanced leve!l to join
our trainee courses run in conjunction with E.M.L. Institutes.

All posts are pensionable. Salaries are commensurate with ability,
experience and the responsibility to be undertaken. Prospects in
the company are excellent.
Please reply in the first instance, with full details of experience, to
Personnel Dept. (ED/EE)
E.M.l. Engineering Development Ltd.,

Hayes, Middlesex.

ST -

x
EDg

PARKER’S SHEET METAL FOLDING

MACHINE

Heavy Vice Model. Cap-
acity 18 gauge M.8.x2ft.
wide. Loose Attachmenta
for Radio Chassis Making
Weight 22 1b. Price 50/-.
Attachments 1/6 per ft.
Carriage 4/-, with attach.
ments 5/8.

Also  Parker's Square
Type Drill Vice. Machined
table 7in. x 6in. x ¢in.
Jaws of Bright Bteel.
Admits stock of din.
Complete with stand.
Heauly constructed. Wt.

1341b.
Price 37/6. Carriage 2/6

Machines guaranteed.
Send for details.

WELLINGTON

WHEATCROFT WORK
A B PABKE“ STREET, BATLEY, YORKSHSIRE Tel.:Batiey 426

INSUILATING
SLEEVINGS . ..

P.V.C. AND
POLYTHENE
SLEEVINGS
INSULATED
WIRES AND
FLEXIBLES

An aircraft’s performance. . . your
car’s reliability . .. tonight’s Tele-
vision and Radio’s sound may
depend upon efficient electrical
insulation.

A.lLD. Approved

PLASTICABLE LIMITED
HAWLEY LANE, FARNBOROUGH, HANTS
Phone: Farnborough, Hants 85

The

NEW ACRU
SEALING IRON

Gives the right heat in
the right spotand
makes perfect joints.
Suitable for most
plastics.

Ask for leaflet

THE ACRU ELECTRIC TOOL MFG. CO.,

CHAPEL STREET, LEVENSHULME, MANCHESTER, [9.

T'eI.: Rusholme 4613
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MAGNETIC AMPLIFIERS

SHORT BROTHERS & HARLAND LIMITED

have a vacancy in the Research Department for a

DEVELOPMENT ENGINEER

to work on magnetic amplifiers for computing systems and automatic

pilots.

Qualifications: University Degree and some years' engineering develop-
ment experience with the capacity to accept full responsibility for the
theoretical design and practical development of such components.
Salaries are good, Pension Scheme, assistance with housing in Northern
Ireland and with expenses of removal thereto.

Applications are treated In the strictest confidence.

Interviews either in London or Belfast.

Applications to Staff Appointments Officer, P.O. Box 24|, Belfast,
quoting S.A.51.

MARCONI INSTRUMENTS LTD
LONGACRES
HATFIELD ROAD
ST. ALBANS

ELECTRONIC ENGINEERS required.
Excellent opportunity for men of degree
standard and with suitable experience to
broaden experience and avoid restrictive
specialization by joining the staff of Marconi
Instruments who produce light current
communication, measuring and test appara-
tus for a wide range of requirements.

Holiday arrangements made can be main-
tained.

The posts are well remunerated and
pensionable.

Laboratories are pleasantly ‘situated near
City centre and all amenities and within
easy reach London.

MARCONI INSTRUMENTS LTD
LONGACRES
HATFIELD ROAD
ST. ALBANS

DRAUGHTSMEN required. Senior and
Juniors. ‘Men of at least O.N.C. standard
and experience in radio. Excellent oppor-
tunity to broaden experience with well-
known, well-established progressive firm

producing light current measuring, com-

munication, and test equipment for a
wide field of application.

Holiday arrangements can be maintained.

On well-served transport routes. Saturday
interview if required.
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SERVO-MECHANISMS

SHORT BROTHERS & HARLAND LIMITED

require a
DEVELOPMENT ENGINEER

in the Research Department for interesting work on

SMALL SERVO-MECHANISMS

involving electronic or magnetic amplifiers coupled to electric or
hydraulic mechanisms.

Qualifications: University Degree. Development experience and ability
to undertake theoretical analysis of feedback systems and engineering
development of the components involved.

Salaries and conditions are good, pension scheme, assistance with housing
in Northern Ireland and with expenses of removal thereto.

Applications are treated in strictest confidence.
Interviews in London or Belfast.

Applications to Staff Appointments Officer, P.O. Box 24I, Belfast,
quoting S.A.50.

THE |

BRITISH NATIONAL ELECTRONIC DIGITAL COMPUTORS

RADIO SCHOOL
ESTD. 1940 |

MEN ABOUT TO LEAVE
NOW IN OUR FIFTEENTH YEAR | THE ARMED FORCES

AND STILL
with experience of Radar maintenance are

NO BNRS STU DENT invited to.apply for 'posts now v'acant, c%ue
HA S EVER FAILED | to expansion, on this new and interesting

type of engineering.
to pass his examination(s) after completing

our appropriate study course. PI'CViOI.lS experience on f.hlS cquipment
is not essential since training on FULL

If you have the WILL SALARY will be provided at

We can show you the || MARCONI COLLEGE
to those people who lack the necessary

W AY ¢ know how ” but possess the interest and
enthusiasm for this type of work.

A.M.Brit.I.LR.E. and CITY and GUILDS Radio and [

Telecommunications Exams., etc., ete. Please apply in writing to
Dept. C.P.S.
PRINCIPAL, M.LE.E.,, M.Brit.l.R.E, 336/7, Strand, W.C.2

BRITISH NATIONAL RADIO SCHOOL

quoting ref. no. 1353D

1, CANYNGE ROAD, CLIFTON, BRISTOL, 8
Tel. BRISTOL 34755
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Wireless World Classified Advertisements

Rate 7/- for 2 lines or less and 3/@ for every additional |
line or part thereof, average lines § words. Box Numbers
2 words plus 1/-, (Address replies: Box 0000 ¢fo **Wireless
World” Dorset House, Stamford St., London, §,E.1.) Trade
dlscuunt details available on nppﬂcaﬂon Press Day:
July 1955 issue, Thursday, Juse 2nd, No re- |
sponsibility accepted lor errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our disployed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a |
result of the conditions under which they have
been stored. We cannot undertake to deal with | |
any complaints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS {

ELECTRICAL & ELECTRONIC
DEVELOPMENT Ltd., Bickford Rd., Wit-
ton, Birmlngham, 6, Tel. East 0822,

SPECIALIZE the manufacture of Higl
Fidelity Sound Reproducing equlpment. i
including: —

WILLIAMSON Amplifiers, Tone Control |

Stages with variable Steep Cut Filters, Cross-

over Unlts I-ngb Fidelity Portable Tape Re-

cording pments ideally  suitable for

replaying t e new I pre-recorded tapes,

Professional Recordlng Amplifiers, Microphone

Mixing Unit: ete. Sen for details [Om(l)gi
1

S,
leaflets.

SHIRLEY Laboratories, Ltd., 125, Tarring
Road, Worthing, Sussex, the precision high
fidelity specialists; amplifier type SB/l 15E, 15
watts out ut. response 15 to 60,000 c/S, bass
lift 18 db, t 18db, treble lift 14 db, cut
20 db, B.V.A. valves, complete with engraved
panel, 18gns; with 3 position switched input
filter 19¢gns;, also the Jupiter reproducers at
34gns, the WB/U 6 watt amplifier, 12gns; tape
amplifiers to suit most decks; specialized
amplifiers to order for the musical and scien-
tific industries. Tel. Worthing 513, 3

0095

RECEIVERS. AMPLIFIERS—SURPLUS
AND SECONDHAND

EDDYSTONE 680X, practically unused and as
new, with speaker: £70.—Box 3191. [4600

APEHART radiogram, bass/treble amplifiers.
separate speakers. superb cabinet: £80,—
Box 3232. 14605

P pre-ampiifier type PFILA, unused; offers
to—Snelgrove, 316, Canford Lane, West-
Bristol, Tel. 8240. [4¢

bury-on-Trym,

3
—-

.E.C. B.R.T. 400 comm. rec.. maker’'s check-

over, new valves Nov.. ’54, condition as
new; Whiteley Hi-Fi speaker: oﬂers —Box f”}:’?ge

ORTEXION 15-watt A/C and 12 volt 20
watt A/C and 12-volt 15 watt A/C. in-
puts; the lot £40.—130. Fairlawn Park. Svden-
5934. 14606

ham, S.E.26. Syd.
ENITH super trans-oceanic porcable. 7 bands
—2-4, 4-8 mc/s, 3lm, 25m, 16m,

50-1600 ke/s, a.c./d.c, /bm.tery very good con-
dmon. £45.—Box 3388, (4626

units, new in ongmal cartons, types

26 27 27/6, 25 11/6, 24 11/-, post 2/6,—
.W.S. Co., 69, Church Rd., Moseley, Birming-
ham. {4365

RO Rx's and coils in_stock, also ARSS,
BCSdBR CR100, etc.—Requirements please
to R. & 1. Service, 254, Grove Green Rd.,
Lcndon. 'E.11.° Ley. 4986. [0053

JRELESS WORLD 2R.F. 3-valve quall ﬁ'
tuner, M.W. and Lw.. complete witl
fully smoothed power suﬂp y unit, unused, ideal
for use with all high fidelity ampllﬂers. £7,
including 4 valves, approx. half original price;
limited number bargain.—Box 2974, [4516

LOUDSPEAKERS—SURPLUS AND
SECONDHA

OODMANS 12in with recommended corner

cabinet; £8.—Hunt, ** Casterbridge,” Brook-

lands Park S.E.3, [a642 |

HARFEDALE WI15/CS, £11, Broadcsst|
and Acoustic 12in, 75/-; 2 Iugh ﬂuall
P.P. output trans(ormers. 25/- each;
fect.—68, Woodbourne Ave., S.W.16. Str, [14162630

TRANSMITTING EQUIPMENT l

VAILABLE: ET4332B, BC375 with T.U.,
T1131, TR1430, TR1464, W.S.38.—E.W.S.
Co., 69, Church Rd., Moseley. Bh’mmgh;igz"'s6

PARTRIDGE

,Because each carries a 12 months’

Specify

TRANSFORMERS

Because each is backed by 21 years
design and manufacture experience in
this field. I

Becnuse each has been designed and
manufactured to sl relevant B.S. |
Specifications,

Beeause eich has been individually
tested and manufactured with the same
care as one wound to meet a rigid
Government specification.

guarantee which covers free replace-
“ment if failure is due to faulty workman-
ship or materials.

Because if vou arc building one of
the many published circuits you will
find that Partridge arc specified when-
ever high fidelity is essential. Full
literature is now available on request
for the transformers and chokes speci-
fled in the Osram 912 and Mullard 10-
watt High Quality Amplifier ecircuits.

Because if you require to take advan-
tage of the C core technique in audio
transformers, only Partridge offer a
standard range.

A new edition

PARTRIDGE
CATALOGUE

Is now avaiiable

of the

Contains up-to-date
prices and
specifications for a
comprehensive range of

transformers, chokes, etc.

WRITE FOR
YOUR COPY NOW |

PARTRIDGE

TRANSFORMERS LTD
TOLWORTH SURREY

Phone : ELMbridge 6737/8 I

NEW TEST EQUIPMENT
.V, signal intensity meter (S.1.M.) for aerial
ecks and installation, etc; send for full
details -—Radio-Aids, Ltd., 29, Market St.,
Watford. Tel. Watford 5988. [4653

TEST EQUIPMENT—SURPLUS AND
SECONDHAND

VARIACS, type 80C In: 200-240v, 50c, Out:
220v 71/2amtps £5/10; type 500L-2G, In:
500c; : 0-180v, 7+4+7amps, £14.
BRIDGE MEGGERS. 250v, series 2, complete
in leather case, used. tested; £12/15.
SPEEDIVAC pumps, Edwards, type 1, zfvxth 8in

v-pulley, £15; motorised 230v, A.C.

ADVANCE _constant voltage transformers, In:

204-276c; Out: 240v, 500w, £1

VOLTAGE regulat,ors. Ferranti  230v motor-

driven moving coil, 480va, 18 1440va, £28,

MICROAMMETERS, 2%1!) .C.. flush, round.

centre zero, 250-0-2504a, 22/6 Pp.

P. B, CRAWSHAY. 94, Pixmore Way, Letch-

worth, Herts. Tel. Letchworth 1851, [0097
VO valve characteristic meter; £30.-
Apply, The House of Toomer Ltd., New-

bury, Berks. Tel, Newbury 814, {4656
ULLARD TV optical unit, complete with

C.R. tube, in excellent condition, £11;

Avo wide- xanée slgnal generator, £20.—Cosmic
Radio, 129 xton Rd,, Birkenhead.

IGNAL pgenerators, oscilloscopes, output
meters, valve voltmeters, frequency meters,
multi-range meters in stock, your enquiries are
invited. —Requirements to & 1. Service,
254, Grove Green Rd., London, E.11. Ley. 4986.
[0056

1 Cossor double beam oscilloscopes, model
3339; all in working order: £275 or £30

each plus carriage and insurance.—Cox Radmo.
39, West St.. Bosnor Regis.

NEW DYNAMOS, MOTORS, ETC.

1 50 CYcles altenators 2KVA, 80v,—E.W.S.
Co. 69. Church Rd.. Moseley. Bir-
mingham. 14601

PECIAL television rotary converters, guaran-
) teed interference free, fitted radlo and tele-
vision filters, wt. Ib, d.c. input 12v 200va,
out, 24y, 32v, 110v, 230v, d.0.. to 230v out.
250va £28/10 del., also converters for radio-
gram and general use, inputs, outputs and
price as above; the above also supplied without
smoolt,héng £25 del. immediate despatch; trade
supplie:
8 purchasers home 60 mls. S.W. of Sutton
oldﬂe a 24v,
TELEVISION oonverter was tested on Ekco tele-
vision 12in tube, ted consumption 135 watts
d.c. current from battery only 9% amps, picture
and sound were perfect and completely free of
interference or flutter.
above is the latest product of British
manufacture, and is guaranteed for one year.
J.A.P. No. 2A 1.2hp petrol engine, air-cooled.
4-stroke, starting rope, tools; £17/10 delivered.
T. W. PEARCE, 66, Great Percy St.. .C.1
(near Angel). [0013

DYNAMOS, MOTORS., ETC. —SUHPLUS AND
SECOND-HA
2 000¢/s motor- alternator sets. input 220v
d.c., output 80v, 1ph, 2,000¢ 6.
500VA, complete with starter, uses.
panel and voltmeter, all mounted in ventilated

steel cabinet 14inX26inX49in high, new
original cases; £16, carr, exgra.

B. CRAW SHAY, 94. Pixmore Way, Letch-
worth, Herts, Tel. 1851. 10096
NEW GHAMOPHONE AND SOUND
EQUIPMENT

‘W portable tape recorder.
Mk. 3; £40.—Box 3328.

M.S.s LED/3 disc recorder, 3-speed; £76.—
. Bryant, West St., Cromer. {4658

CINE -VOX disc recording equipments, type
C7J for high-guality recordings from exist-
ing microphone equipment; price from 28gns;
also available as a complete channel mcluslve
of mic.,, amplifier and pl yback equipment, a
70gns; type C7, for highest quallty protessmm.
requuemem.s—recorder mechanism at 48gns, or
complete ehnnnel at 110gns; demonstrations

arranged in
PLEASE  write Ior details to K.T.S., Ltd.,
‘“Coplow,"” Park Rd., Braunton, N. Devon. Tei.

Braunton 224. Callers by appointment ol}lyzo9

Truvox deck
[4620

FOR
SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO. 171
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WIRELESS WORLD

“AUTOMAT *’ CHARGERS
and POWER PACKS

as supplied to Ministries, Airline Co’s, etc., up to
600 watts. Coprect design, best materials and
workmanship.

Selenium rectifier stacks, 40 ma. to 10 amp., with
or without transtormers.

% -1 “AUTOMAT™ SELF
REGULATING CHARGERS
“ Bxport " model as illus.
for 6 v./12 v. B amps.,
using 8.T.C. selenjum recti-
fler,  damp-proof, ultra
reliable, wt, 161b., for
215/245 v. AGC., %/5/—
Carr. 4/8 extra.
12 months. Also our well
known 12 v. 3 amp.
charger with protective
ballast and giow indicator,
89/8. ditto, 6 v. 2 amp./
2 amp., 89/6.
ditto, 12 v. 1 amp., 42/6. pos!axe 1/10 wt. 81b,

FOOLPROOF CHARGER KITS. Genuinely trouble
!me and ultra reliable. As sold for 1l years through

* W.W.” with tull data sheet and instructions. No. 1
Kit. Westalite 3 amp. rectifier, 67 watt tapped, im-
pregnated trans,, ballast bulb, for 2 v. 6 v., 12 v. charger,
allrectmutmnblesellmlnawd 46/ - P-P- 1110 Hmdsalne
ateel case, h uvred, d, 12/6.
No. 1A Kit. 3 n rectifier, 65 w:m. trans., ballast, res.,
ammeter for 2 v., 6 v., 12 v,, 8 a,, 52/8, p-p. 1410.
No. 2 Kit. 12 v. 2 amp. rect., 45 watt trans., ballast}
Indicator bulb for 2 v., 6 v., L v. charger, 36[6 Case
12/6.,p.p. 1{10. Wt. Slb. wmx case. Minor Kit, 6 v. 2 amp.,
32/-, p.p- 110, case 12/6 extra. Senior Model, for
6 v./]12 v. at 4 to 5 amp., 12 v. 5 amp. 8.T.C. rect., 85
watt trans., ballast buib, 84/-, p.p. 2f-. 8lider Kit,
190 watts trans., 14 v. ﬂamp,lmgennnedt e rect.,
silder res., high gmde ammeter, wt. 171b., for 6 v.{12 v.
charger, £4/13/-, carT. 4/-.

SELENIUM RECTIFIERS new stock not surplus, 6 v°
1a,4/- 22,76, 43,15/, 12 v. 0.5 o, 5/, 1 a., 7/6'
2 a., 916, all P-p. Od lZv[l‘v 3 a. to.'}‘n 15/8
/-. Large finned 6 a., 32/-, p.p. 10d.
. 15I-, 3a., 27I-:
1a., 24 2 a.

60 maA., /-, 260 . "100 mA. bridge, 14/6 All pp. 64
Many other L.T. and H.T. types in stoc

CHAMPION PRODUCTS
43, Uplands Way, LONDON, N.21.  Phone LAB 4457

EASY PAYMENTS ON
'SOUNDMASTER’
COMPONENTS

W.B.201 A valve
holders, ete., 35/~ mah or 4/4 deposit And 8
monthly paymenu ot 4/4.

W.B.202 POWER UNIT CHASSIS and Acces-
sories, 31/@ cash or 3/11 deposit and 8 x 3/11.
W.B.204. MAINS TRANSFORMERS, 87/8 cash
or 8/3 deposit and 8 x 8/3.

* COLLARO " MOTORS. Bet of 3,
cash or 14/2 deposit and 8 x 14/2.
BRENNEL COMPONEN:'{:I.S £13/13/-

33/5 depusit and 8

BULGIN comonsx-;wrs £3/10/- cash or 8/6
8.

m cg}uPoNEN'rs. 48/8 cash or 8/~ deposit and

£5/15/-

cash or

deposit and 8

TOO COMPONENTS, #£4/3/- cash or 10/3
deposit and 8 x 10/8

WEARITE COMPONENTS, Red Seal Heads,
£7 cash or 17/1 and 8 x 17/1.

WEARITE COMPONENTS. Gold 8ecal Heads,
£10/3/- cash or 24/10 deposit and 8 x 24/10
LUSTRAPHONE MIKE. Specified C51Z, £5/15/8
cash or 14/3 deposit and 8 x 14/3.

TRUVOX TAPE DE DECK, £2J/2I- cash or 58/6
deposit and 8 X 58/6.

RADIO JACK (Standard) £3/8/4 cash or 8/4
and X 8/4.

RADIO JACK (Senior) £4/4/11 cashror 11/8
and 8 x 11/8.

LANE TAPE TABLE, Mark VI, 2-speed, £18/10/-
cash or 45/3 deposit and 8 x 45/3.

GRUNDIG ACCESSORIES. Let us know your
requirements, we be pleased to quote you.

Send your Remittance to Desk 169,

“"LAFCO”

3,CORBETTS PASSAGE, ROTHERHITHE
NEW ROAD, BERMONDSEY, S.E.16

BERmendsey 4341 (Ext. 1)

Jung, 1955

| NEW GRAMDPHONE AND SOUNO
| EQUIPMENT

/R amps 18gns and pre amps £5/15 for 3-
headed decks, inc. p pack. and meter level

ind.
GRUNDIG, Phillps T/R

romptly supplied;

Reﬂectograph decks £31. lor Lodestar; T/R

mps. for Wearite, Truvox, etc., U/L output.
TEL Gla.

7
HARDING ELECTRONICS,
Cricklewood, London, N.W.2.

TAPE recorders for sale, exchange, or hire
in Greater London, good quality tape
recorders wanted for cash, all types of
repairs, mechanical and electronic, carried out
by speclalists, all accessories ava)lable we deal
exclusively in magnetic recording equlpment
THE MAGNEGRAPH RECORDING Co., Ltd.,
llslsianway Place, London, W.1. Tel Lanfham

2

120a, Mora Rd.,
[0032

GRAMOPHDNE AND SOUND EGUIPMENT
URPLUS AND SECOND-H ND

RUNDIG 700C Consul recorder with mike,

| 35 new: quick sale. 585 Box 3590,
[4646
|L 'WTHER DT4 tuner, perfect: £22.—18,
Hnwkhurst Way, West Wickham. Spring
Park 3398, ‘f 4672
RIX T41 Home Music amplifler, as new, un- |
wanted gift; £10/10.—Hay, 3, Pr{'mlii
|

| Gdus., Moonown Leeds.

ORTEXION 30-wat{ gramophone reproducer.
as new, cost £30. seli £22/10; 130 Fairlawn
Park, Sydenham S.E.26. 8yd. 5934. {4606

FOR sale, Minifon pocket size wire recorder.
perfect condnion. wmx all accessories. nine
|1éours recording _wire: 0 value for £70.

all Ful. 0389. London. 14582

| RUNDIG TK9, as new, Golden mike. £55;

Truvox Mk. III dec}. £15; Truvox amp un-
em. £13.—T: ay or ia1, ton Rd..
/e,

Den. [4387

NEW COMPONENTS
FM new W.W. design; coilsets, kits, avail-
able now; BEL, FM and transistor pioneers.
—Marlborough Yard, London Archway, N.19.
Arc. 5078. [0185

EW mains transformers, fully shrouded.
210-230-250v, primaries 350-0-350 150ma.
secondaries, 6.3v 4 act. 6.3v 2a, 5v 3a flv leads.
. 400-0-400 200ma 6.3v 4 act, 6.5v 3act.
Sv 3a, 63/-.—C. 8. F. Steward, 6. Broughton
{ Rd., Hadletgh. Essex. 13585

COMPONENTS—SURPLUS AND
SECOND-HA

used, N
Denton,

F
[S]
~

AD!O CLEARANCE, Ltd 27, Tottenham

Court Rd., London, W.1. Tel, Museum 9188.
ELECTROLYTICS, capa.clty. voltage size, type
of mounting, price post pald; 6 1X21n.
1/9; 2504250, 6v. 1X2in l 2/-;
150v, 1X2 clip, 27/6; 20+20 275v
3/3;' 16432, 275v, 1/2 Jue, 3/3, 16-+16, 275V,
chp. 3/3, 100 5 350v.4/11,4.x3.

P, -
3X2, 1
v,

7
aagv. Tz ally, 4/9: 4
00 ?g 2/-;'8, 350v, 3

X 2%, clip.
550/425v, 1%x2 clip
%ixm, ag. 1/6; e u¥a,
120, 275v, 15/4x4’/1. 5/6;
some with sleeves, all vcl'tu,es,
where marked, new stock

2in

cans,
,  Surge
guaranteed,
5mA meters,

moving coil,
flush m

bakelite case,

250-0-250v, 80ma 6.3V, A

2.5,
v, 0.6A, Pri. 0-210-230-250v 12/- post paid.

6.3

‘ TELEVISION chassis, cadmium lated, steel,
. size 14X13X21in, complete with 13 valve
holders (9-B9A Pax, 1-B9A Cer, 2-B7G Cer,

1-Int. Oct. amph.), 20 various tag stﬂps, cult

away for metal rect.,, line trams., etc.; 9/1
each, post

FRON and rear tube mounts to fit above
| chassis. 3/- palr, post paid.

cus rings, wide anglg, tetrode tube,

fo
fulls ad)ustable, 12/- post 293
10 RANCE, m 7, Tottenham Court
‘Rd London. W.1. Tel, Museum 8188. [0015

ARIAC 0-270V 2K.V.A. type 100L: £12.
Taylor. 29, Muirhouse Ave.. Edmburnas&
| UTHERN RADIO SUPPLY, Ltd,, 11, Little
ew‘{mrt Street, London, W.C.2! e our
| displaye advertisement, page 158. [0016

ETAL-GLASS seals; single-way, hermetic-

ally sealed terminals for soldered connec-

tions and fixing; mostly lkv and 2kv leEs, new
S‘urplus), 65/- p assorte: Craw-

| gnay. 3. 'Pixmore wgy. Letchworth ﬁertsrTel

UNUSED Decca ffrr pick-up, 50/- ‘Wharfe- |

dale 3,000 ¢/s crossover 7/16_ohms 30/-.—

Whittaker, 12, Rochester Drive, West Timper-

ley, Cheshire. 14523
. M.V, disc recorder 2300, complete. all
latest modifications, checked “y

last month; £130.—J, Bryant, est se ,

Cromer. [4659

ounting new, boxed: 7/- post
{

ENSO N ¥ G ———
ETTER
ARGAINS

ORIGINAL CARTONS.
R.F. UNITS. TYPES 26 or 27, 27/6; 24, 15/-.
Postage 2/6.) RF23, Bolled, 12/8.
High Stability, Close-tolerance Resistors, mainly  and 1
watt, from 100} to 5.1MQ in pref. values; 1/- each.
DYNAMOTORS D.C. (approx. 250 v. 80 mA., at 6 v.).
8/8. 12 v. lnput 250 v. 60 mA. and 6.3 v. outputs,
P.M. fleld, 7/@. Pilters for these, 2/8. LF.T.'S,
pew, canned 10/13 Mc/s., 1/6. POWER UNIT 285,
230 v. 50 c. input. OQutput D.C. 2 kV. 5 mA., 350 v.
150 mA. A.C. 6.3 v. 15 a., 3 valves. New 75/-.
eart. paid inland. TRANSFORMERS, new, M.
malns loput; 6.3 v.3 a. (twice), tapped 4 v. 1nd 5v.
9/8;230 v. 10 6.3 v. 5 u. and 10 a., 17/8; 2kV. 5mA.,
2 v.2 a., 20/-; 350-0- 350 v. 150mA 5v.3a., 25/
55 v. 30 mA. (twice), 6.3 v. 3.2 a., 9[- ?’002‘20v
33 mA.,71v.8a.,84v.10a,8v.3a. each C.T.,
1516. 740-0-740 v. 165 vA., 470-0-470 v, 220 vA..
4v. 8a., CT. (twlce), 30(- (cnrr 6/-). 350-0-350 v,
120 ma,, 6.3 v » 4 v. 2 ., 16/~ (post 2{- each).
METAL RECS 600 v '30 mA., 6/-. HW.400v.1a.,
22/8. 240 v. 250 mA., 10/-. FW 24 v. 2 a., 12[6,
MOTORS, tiny 24 v. driving serial switch, 8/@. R1165.
coilpacks, new, 12/8, used. §/8; twin knob drives,
7/6;: I.F. F‘:Iters. 2/8; Condensers, tubular, 3 x. 1 mid.,
1/-. RX 78, two band B.W. Tuner, I.F. 560 ke/s., with
100 kefs cryml less valves, 22/8. Dipole Insuiators,
Perspex, flat, for }° rods. 5/8. WAFER SWITCHES:
1IP6W2B, 2P3W3B, 4P4WIB, 3P3WIB, 2P5W2B,
3P4WI1B, lPlOWlB 4P2WIB 2P2W1B, each 1/8
Toggles E T, new, meta 1 8. RXI161, valves
QIEFG-I {/73052 l/CV66 VHF. with rotary coil

selector
METERS—BRAND NEW—BOXED

i ——

BRAND NEW.

FSD Scale Size Type Fit Price
500uA 3iin. MC FLRd 25/
1mA 3iin. MC FLRd. 18/8
2mA 2in. MC Pr.Rd. 10/8
10mA 8iin. MC FLRd. 7/-
10mA 4}in. MC FLRd. 20/-
20mA 200A 3kin. MC FLRd. 7j-
25mA 50A 34n. MC FLRd. 7/
30mA 2in. MC Pr.Rd. g/-
40 & 120 mA 2in. MC Flsq. 7/8
100mA 300mA 2in. MC Pl8q. 5/~
100m A 34n. MC FLRd. 7-
200mA 2in. TC Fi8q. @
200mA 3in. MC FLRd. 7%)-
250 3iin. MC FlRd. 9/
List and enquiries. 8.A.E. pleasel Terms: Cash

with order. Postage extra Linmediate despatch.

Callers and Post Callers

W A BENSON (WW) SUPERADIO
308 Rathbone Rd., (Wichapel) LTD., 118
Liverpool 13. Whitechapel, Liver-
STO 1604 pool 1. ROY 1130.

Specialists in Sub
miniature Telecommuni-
cation Components

Actual Size
{Approz.)

TEMPATRIMMER

Nominal capacity 6.5pF—Tempera-
ture Coefficient continuously adjust-
able from +2000 to — 2000 parts
per million per degree Centigrade.
Length 1.31”; Width .670” Height .5"

Details from—

O

' DEVELOPMENTS CO.LTD.
'ULVERSTON, NORTH LANCS

| Tel; ULVERSTON 3306
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with the

LOCKWO0O0D

Standard Loudspeaker Cabinet

This new Lockwood model has
been designed to give reproduc-
tion of a very high order and can
be “tuned” to suit any make

of loudspeaker unit.

We especially recommend the
“TANNOY” 15in. and 12in.
DUAL CONCENTRIC units,
and we can supply complete with
either of these models.

* The LOCKWOOD
STANDARD LOUDSPEAKER
CABINET has been developed
from the Monitoring Loudspeaker
Cabinet used by the B.B.C.
(B.B.C. Patent 696,671).

* “Wireless World,”
December, 1950.

November and

Two versions are available :—

£35
Minor Model £25

A brochure, free on request, fully explains
these new models and why they are supplied
ready 1o assembl2.

Major Model

Export & Tropical Models available,
Trade enquiries invited.

Demonstrations by appointment only.

LOCKWOOD

Acoustically Designed Cabinets

LOCKWOOD & COMPANY
LOWLANDS ROAD, HARROW, MIDDX.
BYRon 3704

l

I
I

COMPONENT?‘—-SURPLUS AND

C D:-H
UPREME_RADIO, 746b, Romford Road,
Manor Park, London, E.12. Tel. Iif, 1260
Est. 19 years.
BROWN 80ohm co-axial cable, 8d per yard or
7/6 doz yards; W/Wound 10K ohm knob-type
%?R%t vR/cgntrols 2/6 gn Vi
ods, copper tube type; ea.

ELECTROLYTIC Cond., 8m 450v  wkg..
sleeved tubular w/end: our pnce 1/11 ea.
METALPACK 0.imfd  350v condensers; 8d
ea. or 7/6 doz
SPRAGUE, Olmfd 350v condensers, w/end;
6d ea., or 5/6 doz
STILL a popular buy Mains Trans, shrouded,

upright mounting, with base connections,
290-0-290v 60m/a, 6.3v 1.5amp, and 4v 2amp.
with screen, primary tapped on v/panel.
0-200v, 220v, 240v, size H 3}"11'\ W 3%in, D
2%in; '12/6 ea. and 1/- pack/post.
STEEL Chassis, ready punched for s/het lay-
out 14inX61nx3m, 2/6 ea.

R.M.I. Metal Recs, 3/11 ea.; RM2 type
473 ea R.M.3 type, 5/11 ea.; R.M.4 type
}B; ez; 14A86 me al recs, 16/6 ea.; 14Al

2-POLE 2-way w/c switches; 1/-
i\/{/l“CRO -PACK, 25mfd, 25v, bias cond—small

ALL parts ln stock for Denco F.M.
manual 1/6

MULLARD 5/10 Amplifier ' parts always in
stock, manual: 2/6 ea.

TRY us for Radio and Television component
Dartsdat the right price; your enquirtes wel-

JE, oo, m sop
extra for pos age orders under £5.
2%d S.A.E. all enquiries and list. [0021

WANTED. EXCHANGE, ETC,

ANTED, recetvers A P.R.4, also T.N.16. 17,

18, 19  etc., and any radio test gear.
LESLIE DIXON & Co., 214, Queenstown Rd..
Battersea, S.W.8. Macaulay 2159, 13

WANTED tuning units. TN17, TN18. TN19.
for R54/APR4; £50 each’ offered. F)Box

£12

offered for Avo 8.—D. Stewart, Chal-
ont St. Peter, Bucks. Gerrards Cross
F4602

ANTED, set manufacturers’ or ex-Govern-
ment radio eguipment, large or small

unit,

quantities of valves, electrolytics, speakers,

meters, nlso components.

LOW ROS.. 9a, Diana Place. Euston Rd..

N.W.1. Eus 1636/7. 14485
ANTED, HRO coils, Rxs, etc. ARBBS
BS348s, 827s, etc.—Details to R.T. & I.

Service, 254. Grove Green Rd., London, EJ.l
Ley. 4986. o1

ANTED, B.C.610 Halicrafters, E.T.4336
transmltters and spare pans for same,

best prices.—P.C.A. Radio, Beavor Lane, Ham-
mersmith, 6. [0079

ANTED.—Antique apparatus: Marconi
magnetic detector. early Marconi hand
keys, Marconi coherers and decoherers; ex-
change letters with other collectors of early
wireless gear.
LOUIS RIZOLI 100. Bay View Ave., Salem,
Massachusetts, U.S 14670

WANTED signal generators types TF144G,
TF517F, TF762A, frequency meters type
BC22], TS174, TS175; also receivers types
R1359 and R1294.—Send price and details to
Hatfield Instruments, Ltd., 175, Uxbridge Rd..
Hanwell, W.7. Tel. Ealing 0779/9857. [003%

LL U.S.A. V.H.F. test and communlcation
equlpment TS174, TS175, TS47, B.C.221
freq. meters, recexvers 1294 .1359. Haillcxafbels
S.27, U.s R4 and tuning ubits
TN16, 17 18 and 19 R.CA« ARS88D-LF, Halli-
crafters SX28: valves 707A-707B, 2K28, 2K39.
2K 33, 2Kal; hlzhesh offers given by return.—
Ger. 8410 and 4447. Universal Electronics, 22,
Lisle St., Leicester Sa., London, W.C.2. r0229

VALVES WANTED
ALL types of vaives required for cash: state
quant and condition.—Radio Facilities.
, 38, Chalcot Rd.., NNW.1. Primrose 9})496)74

VALVES purchased for cash; large or small
quantities; why not make a parcel of your
unwanted valves and send us full details with

your price required your first letter?—

Walton’s Wireless Stores. 48, Stafford St.

Wolverhampton. [o061
CABINETS

LEWIS RADIO have the best selection nnd
finest flnish.—See page 156. [0%24
WALNUT radiogram and television cabinets.

soundly constructed: stamp for details.—
R. Shaw, 69, Fairlop Rq.. Leytonstone, E.11.

[a33o
METERS WANTED
WE urgently require meters of all types,
meter components, test equipment, etc.;
any quantlty, large or small; prompt cash
ANDERS ELECTRONICS, Ltd. 91, Hampstead
Rd., London, N.W.1, Euston 1639. [466

REPAIRS AND SERVICE
MAINS transformers rewound. new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanshlp, fully guaranbee
P.M. CTRIC Co., Ltd. ters Bldgs
Warser Gnte Nottingham. Esf 1917 Tel. 4[’{)819183

Ofmzsﬁony

Specialists for over 20 years in the

manufacture of

HIGHEST QUALITY CHASSIS

Hand made by Craftsmen

Price

£23.18.0

(inc. tax)

F.C.48 RADIOGRAM CHASSIS

with provision for F.M. Tuner.

.® 8 VALVES including 2 double triodes.
e 8 WATTS output from push-pull tetrodes.

e NEGATIVE FEED BACK—20 dB. result-
ing in negligible distortion and high damp-
ing factor.

e BASS and TREBLE controls independent
and continuously variable, LIFT as well as
cut. Unique Thermometer Visual Indicator
ensurcs positive setting of these controls.

MAGIC EYE Tuning Indicator.

4 WAVE BANDS: 16-50, 49-120, 190-550,
900-2000 metres.

e Large 4 colour illuminated dial.
o Overall size 12%in. x 9in. x 9%in. high.

T.V.5 14" and
17" CONSOLE
TELEVISION

the true
] and  white
picture.

The same high
standard of design
and manufacture.
for which our radio
chassis have been
renowned for many
years, has been maintained in the T.V.5 range.
Aluminised rectangular Cathode Ray tubes are
used, which together with tinted filters, pin-
point focussing, full bandwidth and accurate
interlacing, ensure BRILLIANT DAYLIGHT
VIEWING.

The cabinet is finished in beautiful walnut
veneer and makes an ‘elegant addition to any
well furnished room.  Silent running castors
are fitted for easy'movement.

The Prices (mcludmg Purchase Tax) ares—
17in. CONSOLE . 219 0
14in. CONSOLE . 0 £72 9 0
The chassis may be purchased separately as

Giving
black

follows:
17in. CHASSIS .. £64 15 11
14in, CHASSIS .. £54 0 3

* Provision is made for a tuner which will
enable you to receive alternative pro-
grammes as soon as it becomes possible to
receive them in your area.

WIRELESS &

ARMSTRONG Terevison CO. LTD,

WARLTERS ROAD, HOLLOWAY, LONDON, N.7
Telephone+ NORth 3213/4
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idelia
* HAND BUILT
QUALITY

|maior
10 VALVE

RADIOGRAM
CHASSIS £32/8/4.

Music Critlc Fred, of world renown "tis said, )
New to the Fidelia sends us bis

tion, .
*The opera (’ tis sad) was very bad, the reproduction
& sensation.’

Fidelia F.M. Tuner ...........c. -£13 10 0
Fidelia Standard 7-valve model . £2112 0O ’
Fidelia de Luxe 9-valve model with 7

watt triode push-pull output ...... 25 5 0
Fidelia 10 watt amplifier .......... £27 10 0

Are you realy to receive the new V.H.F. Frequency
Modulated transmissions. Helpful details about
these and particulars of sujtable equipment in-
cluding a fringe area tuner on request.

2 AMHURST ROAD,
TELSCOMBE  CLIFFS,
Nr. Brighton,
SUSSEX

. Tei: Peaechaven 3156

SOUND davesors

BRIGHTON TERRACE . LONDON .SW9
Phone BRIxton 496)
(3 lines)

EASCO ELECTRICAL
(HOLDIKGS) LTD.

i
¢

Quickly and Accurately Forms
Angles, Channels, Sections, Boxes, Lids,
Truys, Tanks, Chassis Brackets, Clamps,
Clips, Shrouds.

Chemical, Electronic and Electro Medical
apparatus. Used by leading Radio Manufac-
turers. Invaluable to Servicing Engineers,
Hospitals, Universities and Research Workers.

For & page Folder write to:—

A A TOOLS ™

197a Whiteacre Rd., Ashton-u-Lyne
Every genuine A.A. tool bears this mark.

'ARMA’I’URE rewinding service to

REPAIRS AND SERVICE

OUDSPEAKERS repaired promptly.—Model
Loudspeaker  Service. Bullingdon Rd.,
Oxford. [4627

E.H.T.s, chokes, field

coils, etc., promptly and e!ﬂcient.fy re-
wound or manufactured to any specification.
LADBROKE REWIND SERVICE, Ltd., 820a,
Harrow Rd., London, N.W.10. 0222

ERVICE sheets for hire or sale, over 2,000
models, radio and television, list 1/- s:a.e.
enquiries.—W. Gilbert, 24, Frithville Gardens,
London, W.12. Tel. She. 3052 [4296

RANSFORMER rewind = service.
E.H.T. transformers and chokes,

AINS transformers,

mains,
prompt

" delivery, range of replacement types ex-stock or

manufactured to your specification.
METROPOLITAN RADIO SERVICE Co., 75,
Kilburn Lane, London, W.10. Ladbroke 2022966

0]
NOI‘ICE that Melton Electronics, Ltd., 387,
Ashley Rd., Parkstone, Poole, Dorset, manu-
facture transformers, chokes, line and frame
outputs, R.F. and E.H.T. coils, and a complete
C’* core types.
YOUR enquiries for rewinding all Commercial
Types will receive immediate attention. [4669

LECTRICAL iest instruments repaired and
recalibrated. all makes, ammeters, volt-
meters, multi-range test meters; meters sup-
plied or converted to any range.—Electrical
Instrument Repair Service, 329, Kilburn Lane,
W.9. Ladbroke 4168. [4016

24-HOUR service, 6 months’ guarantee, any
transformer; rewind, mains ountputs and
i.f.s., etc.; all types of new trans., etc., sup-
plied to specification; business head_mg or ser-
vice card for trade é)rlces.——Majesuc winding
Co. 180. Windham Rd.. Bournemouth. 14268

EWINDS and conversions to malns and out-

put trans., pick-ups, fields, clock colls
etc., trom 4/6; P.P. equipment a speciality; all
work guaranteed.—N. L. Rew . , High
Rd., Willesden Green, N.W.10. Words-
worth 7791. [4657

D. C. BOULTON for repairs to any
speaker, specialists on heavy and
types; cone assemblies, fleld colls, repair
sories, pressure units, microphones;
formers rewound and to specification;
rewinds.—Lumby St., Manchester Rd.,
ford. Tel. 22838.

loud-
A,

acees-
trans-
motor
Brad-

(0171

the trade,
vacuums, drills, grinders, hood dryers,
dental motors, vacuum cleaner armatures re-
placed from stock; 24 hours’ service; every job
guarantced we also specialize in complete over-
hauls and rebuilds of vacuum cleaners; all
vacuuin e¢leener parts, hoses, bearings, fans,
brushes for any make in stock.—Regam Elec-
tric, 95, Park Lane, Leeds, 1. [0028

PAINTS, CELLULOSE, ETC.
AINT spraying handbook, 3/6 post free,
cellulose and synthetic pahts and all spray-
ing requisites supplied; catalogues free.—Leo-
nard Brooks, 53, Harold Wood, Romford. 0207

BUSINESS AND PROPERTY
ROSPEROUS Black Country town main road
lock-up shop, garage, self-contained flat
and 2-storey workshop, shop 600 sq ft, work-
shop 1, sq ft, garage 650 sq ft, suitable con-
tractor/retailer/distributor; freehold and vacant
possession, £3,000.—Box 3390. [4624

WORK WANTED
CAN we help Your development or produc-
tion; assembly and wiring service at your
disposal.—R.A.E. Mfg, Co., 135a, Kentish Town
Rd., N.W.1. Gul. 7011. [021
CAPACITY available for smalltpllxhs!:.llc moulds

and stamping tools; highes . Clean

work, reasohable prices; speciality; hearing

aids and electronic components.—Toolmaker,

23b, St. Stephens Ave., London, W.12. [0084
CAPACITY AVAILABLE

RACING, electrical and mechanical, elec-

tronic equipment, to IDP 13 specifications.
—Everson & Co., 72, Station Rd., Hampton,
Middx. Tel. Molesey 2131. F4655
capacity available.

0

VACUUM impregnation
Hadflelds Solventless t 8214 _ Specifica-

tion.—Enquiries to, Avis Baggs, Ltd., Gos-
brook Rd., Caversham, Reading. Tel. 71763. -
fo094

MISCELLANEOUS
'O manufacturers, technical Institutes,

research depts., etc.
HIGH voltage oil-filled condensers, 54 5 mfd
2,200 volts; normal price 56/~ each; limited
stock to clear at 12/6 each.—Box 3086. [4538

ETALWORK, all types cabinets, chassis.
racks. etc.,, to your own specification;
capacity available for “small milling and cap-
stan work up 1lin bar.
PHILPOTT'S METAL WORKS, Ltd., (G4Bl).
Chapman St., Loughborough. (0208

FERROGRAPH recorders for dependability.
We have several years’ experience using,
supplying these fine instruments. Microphones,
tapes, splicers (8/9, post free). Disks from
your tapes, L.P. and 7/8. Hear our recording
Royal Fireworks Music Paxton Records pr.
648. Intending callers please telephone first.—
Eroica Recording Studio (1949?. 31, Peel
St., Eccles, Manchester. Eccles 1624, 0121

NEW G.E.C.,, S.T.C. AND * WESTA-
LITE " SELENIUM RECTIFIERS.
Largest L.T. range in Great Britain.
Latest Current Products. NOT Surplus.

CURRENT PRICE LIST

DEDUCT |
S.T. &

5% FROM S.T. & C. PRICES.
5 C. EH.T. K3/15, 4/5; K3/45, 8/2;
K3/50, 8/8; K3/100, 14/8; all post 4d. extra.
BRIDGE CONNECTED FULL WAVE.
17 v. 1.2 a,, 16/4; 1.6"a., 26/-; 2.5 a,, 29/-;
3 a,30/-; 42, 34/6;5 a, 37/6; all post 6d.
33 v. 0.7 a, 24/3; | a., 28/-; |5 a., 45'-;
2 a, 5lf-; 3 a., 52/-; 4 a., 62/-; 5 a, 67/-;
all post I/-. 54 v., | a., 38/6; I.5 a., 62/-;
2a.,69/-;3a,70/~;5a., 93/-;72-v. | a., 49/-;
1.5a, 78/-; 2 a., 81/-;3 a, 92/~; 5 a., 122/~;
100 v: | a., 70/=; 1.5 a,, 112/-; 2 a., 128/~;
5 a., 174/-; all post | /4.
BRIDGE CONNECTED HEAVY DUTY
73in. SQUARE COOLING FINS. {7 v.
6a.,49/6; 10 a, 56/-; post 1/10.
BRIDGE CONNECTED HEAVY DUTY
Funnel Cooled, also
73in. SQUARE COOLING FINS.
vised price, same both types.
102/-; 20 a., 118/-; 30 a,
£12/15/-; 33sv. 6 a.,
168/-; 20 a.,
142/-;72v. 6 2, 154/-;10a,, 178/-; 100 v. 6 a,,
£10; 10 a,, £12/15/-; all post 2/-.

*“ WESTALITE'® (BRIDGE), 12-15 .
D.C, 1.2 a, 15/10; 2.5 a.,, 27/8; 5 a., 31/9;
10 a., 54/6; 20 a., 99/6; 30 a., 144/10; 50 a,
257/-; 24 v. 1.2 a, I5/10; 2.5 a. 27/8; 5 a,,
S0/=; 10 a., 92/8; 20 a., 176/2; 36 v. I.2 a.,
27/8; 2.5 a., 5i/-; 5 a,, 69/10; 10 a, 130/9;
E.H.T.RECTS., 4D, 134,22/-; 36 E.H.T. 60,
31/10, all post extrz,

Wholesale and Retail
Special Price for Export and Quantity.

T. W. PEARCE

86 GREAT PERCY STREET, LONDON, W.C.1
Off Pentonville Rd. Between King's Oross and Angel

l

\TANNOY~

SOUND EQUIPMENT

Tells you what’s going on clearly

WEST NORWOOD - 5.€.27
Telephone: GIPsy Hili 1131 (7 lines)

AP T MO
Introducing the :—

TYANA TRIPLE THREE

A e
L%j Reg. Design,
——~— No. 867884

MAKE SOLDERING A PLEASURE

SMALL SOLDERING IRON
Complete with detachable BENCH |9 6
STAND. 0 detachable BENEH 19/

The smallest high-power soldering iron.
Length only 8}in. ; adjustable long bit dia.
3/16 ; mains voltages 100/110, 200/220,

230/250,

The "“"STANDARD"

Popular Soldering lron

now reduced to 14/11
Repiacement Elements and Bits for both types
always available.

KENROY LIMITED

152/297 UPPER ST., ISLINGTON,
LONDON, N.I.

Vi
i
l Telephone : Canonbury 4905-4663 ‘

| Zo-ooooororoosooss
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RELAYS TYPE 3000] YOUR own wgeczeriFnzuimmlenm to e e S ST PO
—Write, call or ’phone Queensway

BUILT TO YOUR SPECIFICATION—EARLY
DELIVERY—QUOTATION BY RETURN—
PLEASE STATE RESISTANCE OF COIL
REQUIRED -AND CONTACY BUILD UP.
GENALEX EXTRACTION FANS. 230/250 volt, 50
cy. Induction motor 1,350 r.p.m., 85 watts, 9in.

blades, silent running. £8/15/-. Carriage 7/6.

CELL TESTING VOLTMETERS. 3-0-3 volts. In
leather case with prods. 25/-. Post 2/-.

RATIO ARM UNITS by H. W. Sullivan. Brand new.
600 ohma-- 600 ohms. 50/-. Post 2]-.
WHEATSTONE RESISTANCE BRIDGE. Manganin.

1 to 10,000 ohms. £5,

GALVANOMETER. Mirror type, 5 Microamps F8D.
Table model in case 8x 5} xGitn., scaled 0/5, 0/25,
0/125 microamps. £10.

MICROPHONE. A moet attractive professional
mike for studio use, etc., with a beautiful friction
slide, adjustable heavy floor stand, complete with
121t. screened cable. £8/@/-. Post 2/6.

MICROAMMETERS
250 F.8.D. 3jin. FLUSH MODEL 837
8pecially scaled for test meters. Knife edge 55/_
pointers, magnetic shield. Brand new.
BLOWER MOTORS. Dual voltage 12-24 volts,
Recommended for car cooling or heating, 25/-.

Post 2/-.
RECEIVER RII55

BRAND NEW. AERIAL TESTED
In maker's original transit case. Now is the chance
to get one from the best delivery we
have had from the Ministry. Carr £11-19 6
10/6. 8end 8,A.E. for further dumils or 13 for publica-
tion giving circuit diagrams, etc. Others available
from £9/107- according to condition.
45 Mc/s PYE IF STRIP. These vision unite are brand
new and complete with 6 EF50 valves and EA50.
Our price only 85/-. Post 2/6.

TELEPHONE SETS

PERFECT COMMUNICATION BETWEEN
2 OR MORE POSJTIONS

WALL TYPE. One, palr of umits, £5. Batteries
5/8. Twin wire 5d, yd. Post 2/6.
DESE TYPE now available, latest modern style.
Two complete units with battery, ready for use..
£8/17/8. 3 core flex required at 5d. per yard.
RACKS P.0. STANDARD for 19in. panels. Bteel
channel sldes, correctly drilled. Heavy angle base.
Height, 41t. 10in, or 6 ft.
VACUUM PUMPS or Rotary Blowers. Ex-R.A.F.
Brand new, 7 cu. ft. per min. 10 lb. per sq. in. at
1,200 r.p.m. Ideal for a brazing torch, etc. 8ize
6in. X 4in., shaft 2 x }in., 22/6 each. Post 2/-.
SLOW MOTION DIALS. 8in. Scaled 0-100, reduction
200 to 1 or direct, ideal for wavemeters, rignal genera-
tors, etc. Qur price, while they last, 5/@ each. Postll6.
VOLTMETERS. 0/300 v. A.C. 50 cy. 5in.

FOR

Private  Recording _Studios,
W.2. Tel. Bay. 4992. Studio recordings, tape
recording service. [466:

BUILD your own TV and learn about it.s
operation, maintenance and servicing,;
qualified engineer-tutor available whilst you
are learning and buildlng —Free brochure from
E.M.I. Institutes, Dept. WW.58, London, W.4.
(Associated with H. (0180

OPPER wires enamelled, tinned, Litz, cotton.
silk covered, all gauges; B.A. screws, nuts,

123, Queensway,

washers, soldenng I.ags eyelets, ebonite and
laminated bakelite 5 ubes. coil formers;
Tufnol rod, headp ones, flexes, etc.: latest

radio publlcamms full range nval]nble,
s.a.e.; trade supplfed —Post Radig Supplies, 33,
Bourne Gardens, London, E.4. [0138

NOTICES

RITISH SOUND RECORDING ASSOCIA-

TION. Detalls of membership, open to
the professional sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audio
engineering, together with detajls of the Lon-
don lecture programme and the Manchester,
ortsmouth and Cardiff Centres, may be ob-
tained trom the Hon. Membership Secretary.

J. , AM.ILE.E.,
Eltham, S.E. b

PUBLIC ANNQUNCEMENTS
ATIONAL Colege of Horology and Instru-
ment Technol

THE Minister of

O

Educatmn. in consultation with
the Board of VErnors, proposes to a
vacancy. as from September 1st, 1955. for a
Head of the National College of Horology and
Instrument Technology.
THE College is accommodated at the Northamp-
ton Polytechnic, St. John Street, London,

.C.1. The Collége provides for technical edu-
cation and research to highest levels in
connection with the horological and the instru-
ment making industries. The curriculum
includes a three-year Diploma Course in Horo-
logy. Advanced courses in Instrument Tech-
nology are projected for next session.
CA for the post must have wrood
academic qualifications and industrisl experi-
ence.
SALARY scale £1 265 by increments of £50 a
year to £1.415 o

post is reconnised for pension purposes

under the Teachers’ Superannuation Acts.
A LETTER of apolication to include particulars
of age. academic qualifications, industrial ex-
perience. and the names of three persons to
whom reference may be made, shouid be sent
to the Secretary. National College of Horologv
and Instrument Technology, Northampton
Polytechnic, St. John St.. London, E.C.1

14596
AGENCIES WANTED

WE intend sending one of our sales mana-
gers to Pakistan, India, Ceylon, Burma,
Thailand, Malay, Indonesia, etc., durmg the
latter part of this year: manufacturers of
radios, ts and electrical equipment seeking
new outlets and distributors, and prepared to
enter into provisional agency agreements, are
invited to communicate with us—B. Ashworth
& Co. (Overseas), Ltd., King's House, 36/7,
King St., London, E.C.2. 14629

SITUATIONS VACANT
The engagement of persons answering these
adverti ts must be made through the local

type moving iron, 60/-.

VOLTMETERS. 0/300 2in. lurvh D.C. moving coil,
10/8; 0/40, 10/8; 0/20, 10/6. Post 1/-.

AMMETERS. 2in. Fiueh 0/20, 10/8 cach. 20-0-20,
12/6 each. Moving Coil D.C.

MOVING COIL METER with 1 mA. movement, 2}in.
flush, rectifler type scaled 0{100 volts A.C.,, resistance,
100 k. nhms. A very useful basjc meter, 30/-.

ELECTRO MAGNETIC COUNTERS. Post Office type
11A, counting up to 9,999, 2 te 6 volts D.C., 3 ohm
coil, 12/8 each. Post 1/-. Many other types in stock,
lists sent with order or send 8.A.E.
HEADPHONES. HIGH RESISTANCE.
Type CHR. New. 12/8 pair. Post 1{6.
ACFIL PUMPS. These pumps enable you to fill
all accumulators on the bench with the carboy at
floor levei. Brand new, only 30/-, post 2{-.
ROTARY CONVERTERS., Input 12 volts D.C., out-
put 230 volts A.C. 50 cycles, 100 watt, 92/8 *each.
Algo available with 24 volt input, carr.
LISTS AVAILABLE Rotors, Meum. Telephon;sl.l
Relay:
types lncludmg ngh Stability C&rbon and Wire
wound, Send B

L. WILKINSON

(CROYDON) LTD. DEPT. W.W.
19, LANSDOWNE ROAD, CROYDON

4.000 ohms,

office of the Miuigtry of Labour and National
Service, etc., if the applicant is a 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.

ITY of Liverpool

EII)‘I,)‘CATION Committee.

RIVERSD Technical College.
PRINCIPAL: A. R. Kinsman, B.Sc. (Eng.).
AM.ILE.E., A.M.I.Mech.E.

APPLICATIONS are invited from suitably quali-
the undermentioned appts.

((}tull-ti.me) .
RADE B Assistant Teacher far Radio and
Electrical Engineering; industrial experience

desirable.

GRADE A Assistant Teacher to assist in_full-
time P.M.G. Certificate and part-time Radio
Servicing Courses; mdustrm and/or marine
experience an advantag
SALARIES in accordance with the Burnham
Technical Scale, 54.

FURTHER particulars and form of applica-

tion (returnable as soon as possibie) e

obtained from H. S. Magnay, M.A., Directol

of Educastuxx 14, Sir Thomas St., anerpool 1
OMA

ker

%WN Clerk a.nd Clerk to the Local Education

Authority. (JA.3890.) 1464

M TENANCE of multi-channel demonstra-
tion links.

TWO engineers, with suitable radio experi-
ence, required for the maintenance of the
above.—Apply to the Personnel Manager, Pye
Telecommumcations, Ltd., Ditton Works, Cam-
bridge. [4525
OMPETENT TV and radio engineer, able to
drive; excellent salary and prospects: S.W.3
district.—Box 3140. [4588
ENIOR TV engineers requlred must drive.
salary from £650 p.a.—Apply E. Coyne.
120, Ladbroke Grove, W.io. Bay. 1947 o082

12, Strongbow Rd.. |
[0031

? GILSON

TRANSFORMERS

FOR THE
ELECTRONIC ENGINEER

FOR THE OSRAM 912
AMPLIFIER

The Gilson output transformer, Rel, WO 710, has
been tested and approved by the General Electric
Co. Ltd. for use in the Osram 912 Amplifier.

LIST PRICE £2

12 . 6

FOR THE MULLARD 5-10
AMPLIFIER

Extract from Mullard [etter:

‘“ We have much pleasure in informing you that
the two sample trans‘ormers—Ref. Nos. WO
696A and 696B-—for the Mullard 5 valve 10 watt
-amplifier which you exhibited to us for approval
have been tested in our laboratory and have been
found to meet all the specifications laid down,”

LIST PRICE £2 ) 7 - 6
2 .3:76

MAINS TRANSFORMERS FOR
THE 912 and 5-10 AMPLIFIERS

205-225-245 volts 50 ¢/s. 300-0-300 V. 150 mA.,
5V.2A:0r63V.1A,63V.5A. CT. Ref. WO
695. List price £3, or less panel, tags on coil, £2/15.

Choke IOH |50MA. List Price £1/15/-
R F GILSON

LTD

Or less panel, tags
on coll

5‘11a ST. GEORGE'S ROAD,

WIMBLEDON, S.W.19

Phone: WiMbledon 5695

MAKERS OF NEON S8IGN TRANSFORMERS

Specialists in the design and manufacture of =il
transformers for power and audio frequ

Contractors to Admiralty, etc., A.1.D. A’
| Oy B




WIRELESS WORLD

JUNE, 1955

— CABINETS——

We can supply any
Cabinet to QOUR OWN
SPEC!IFICATION. The one illustrated cin be
obtained in walnut, oak or mahogany for
£19.15.0, or as 2 COMPLETE RADIOGRAM
incorporatinx_z

5.VALVE SUPERHET,
3-speed Plessey Autochanger

and  [0in. ;B_.» lSpea_ker¥£48'0'3
8-VALVE ARMSTRONG F.C.48.

3-speed Collaro Autochanger

and 10in. W.B;Speaker 269148
14-VALVE ARMSTRONG EXP 125/c,
3-speed Garrard Autochanger

and 12in. Goodman speaker. i955"
F H.P.terms can be arranged.)

Send 1/-for complete Catalogue of Cabinets,
Chassis, Autochangers and Sp2akers (refunded
on receipt of order).

LEWIS RADIO CO.
120, GREEN LANES, PALMERS GREEN,
LONDON, N.13.  BOWes Park 6064,

OUR NEW

GOVERNMENT SURPLUS
CATALOGUE No. 12

containing over 400 items price 1/6d.
post free. 2/6d. overseas seamail.
ARTHUR T. SALLIS (w.w,

93 NORTH ROAD, BRIGHTON,
SUSSEX. Tel. : BRIGHTON 258C6

QUARTZ CRYSTAL UNITS

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 kcfs.
to 500 kc/s. and from 3 Mc/s. to 16 Mcfs, Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.01% Max. adjustment accuracy 0.003%,
Early dellvery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements,

THE QUARTZ CRYSTAL Co. Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Cables, e

Tel les, etc.:
QUARTZCO NEWMALDEN

ephone:

MALden 0334

SITUATIONS VACANT
SENIOR draughtsmen,

DUE to expansion of the Electronics Diviston
of the Plessey Company, Ltd., there are several

vacancies for experienced men in the following |

fields:
1. DESIGN of a wide range of electronic equip-
ment, including work to Service requirements.
2, MECHANICAL design of precision mechan-
isms for quantity production. X
THESE vacancies carry attractive salaries and
long-term prospects in reward for hard work
and offer good staff conditions including super-
annuation and insurance schemes.—Applica-
which will bte treated in confidence,
o
essey Company, Ltd., Vicarage Lane,
Ilford, Essex. {4474

THE PLESPEY Co., Ltd.
VACANCIES exist in new well equipped and

expanding laboratories of the Chemical and
Metallurgical Division. for junior and senior

metallurgists, chemists and ceramists with
progressive ideas: experience in any of the
following an advantage.

SEMICONDUCTORS.

ELECTROLYTIC capacitors.

MAGNETIC materials.

ELECTRICAL ceramics.

POSITIONS offered are permanent and pension-
able and offer considerable scope for advance-
ment; salaries will be generous and commen-
surate with qualifications and experience.
Write in confidence to the Technical Manager.

The Plesses Co.. Lid.. Towcester, Northém S,

ELECTRONIU apprenticeships.

THE Ministry of Supgl_y invites applications for
electronic apprenticeships tcnable for five years
at the Radar Research Establishment, Malvern,
Worcestershire.

APPLICANTS should be 16 and under 17 years
of age on lst September, 1955; they should
be in Fossession of, or_expect to obtain, the
General Certificate of Education at Ordinary
level, with passes im four subjects, including
mathematics and physics (or other science sub-
jeet), or be of equivalent educational standard;
technical school boys are eligible to apply pro-
vided they have exemption from S.1 Stage of
the Ordinary National Certificate.

FORMS of application and further particulars
may be obtained from Ministry of Supply,
D.T.O. (Industrial), 66-72, Gower St., London,
W.C.1. The closing date for receipt of appli-
cations is 1st Junme, 1955. 4530

l JELECTRICAL electronic/radio_engineers.

A number of vacancles exist in the design

organisation of Vickers-Armstrongs, Ltd.,
Hursley Park, nr. Winchester.
THE work will include development, design

and testing of latest specialised installations
in aircraft; agpllcants with varying qualifica-
tions up to egree standard are invited to

apply; salary commensurate with experience
and abxllt{; recommendation may be made for
housing after quallf{ing period.

APPLY: Personne Department, Vickers-
Armstrongs, Ltd., Hursley Park, nr. Win-
chester. [4607

COLLEGE OF TECHNOLOGY, Birmingham.

DEPARTMENT of Physics and Mathematics.
THERE is a vacancy for a research assistant in
the department of physics and mathematics
for taking part in a major electronic project;
candidates should have a good honours degree,
preferably of London University or of a
university which awards higher degrees for
external research: experience in the design of
electronic circuits is essential; the successful
candidate will be expected to do some teach-
ing, but ample time will be avallable for
research,
SALARY will be in accordance with the
Burnham (Further Education) Scale for Grade
A’ Assistants; basic salary (men) £510 with
Increments for approved training and industrial
or teaching experience.
FURTHER particulars and form of application
may be obtained from the  Registrar, College
of Technology, Suffolk Street, Birmingham, 1,
on receipt of a stamped addressed foolscap
envelope; completed forms should be returned
not later than two weeks after the appearance
of this advertisement
K. R. PILLING, Clerk to the Governing ?:dv
598

YE TELECOMMUNICATIONS, Ltd., Ditton
Works, Cambridge, offer:—

'EXCELLENT opportunities for junior and senior

development engineers in the electronics and
communications field.

DUTIES include development work on H.F.,
V.H.F.. microwave and recording equipments.
APPLICATIONS from persons possessing B.Sc.,
Higher National or Ordinary National Certifi~
cates especially welcomed.

GOOD facilities avallable, however, to keen
oung men wishing to train and study in these
elds.

PLEASANT working conditions in modern fac-
tory; single .accommodation available.

WRITE, giving fullest detalls to Personnel
Manager. [4622

A. H. HUNT (CAPACITORS), Ltd., require
engineers for design and cievelopmen of
paper, mica and ceramic capacitors.

APPLICANTS should have previous tralning in
electrical engineering at least to intermediate
B.Sc. standard.—Apply to Personnel Manager,
A. H. Hunt (Capacitors), Ltd., Bendon Val e)y.
Garratt Lane, Wandsworth, S.W.18. [0057

RADIO/RADIOGRAM  CHASSIS

BUILT TO HIGHEST TECHNICAL STANDARDS
FOR THE CONNOISSEUR OF QUALITY MUSIC
REPRODUCTION

| New Range of Models with Latest Features

FERRITE ROD AERIAL. MINIATURE
| {(BVA) VALVES. STEEL CHASSIS

‘A/‘G 200/250 volts

3 wavebands

HIGH QUALITY
REPRODUCTION

HORIZONTAL OR
VERTICAL DIAL

FULLY ALL A.C.
GUARANTEED MAINS

| ASSEMBLED AND READY FOR USE.
| 5 VALVES chassis, 4 watt output, £1 3.1 8.3

‘Size
12°x7°x 73*

wide range of tone control,

7 VALVES PUSHPULL chassis, 6 watt output,
separate bass and treble

conCro|ls F e R N £17.17.9

Negative feedback applied from output trans-
former secondary.

Gram switching on wavechange switch.

Plug-in connections for pickup, speaker, gram
motor.
Choice of horizontal or vertical dial.

Also magic eye fitment, dia! escutcheon, matched
8in. and 10in. speakers.
FULL TRADE FACILITIES
DETAILED LIST AND DIMENSIONS.

DIRECT FROM THE MANUFACTURER

THE DULCI €0G. LTD.

97 VILLIERS ROAD, LONDON, N.W.2,
Telephone: WILLESDEN 6678.

MALVYN ENGINEERING YWORKS

Precision Engineers

Manufacturers of : Chassls, Small

Pressings, Machined Components,

Wiring and Mechanical Assemblies,
to specification.

Séngle and Production Quantities. Enjuiries Inviled

100 PARK ROAD, WARE, HERTS.

Telephone : Ware 465

FASTENERS

Pat. 507247

ODDIE

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.

IHlustrated brochure and other information
will be gladly sent on request,

DEPT “W.W.»

Oddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables : Fasteners, Southampton

|
| ]
‘ THIS FASTENER WITH ENDLESS
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circuit.

minimum,

8 m/Hys.
4Q, 70, 11

SAVAGE

with
the

SAVAGE

OUTPUT

TRANSFORMER

Secondary impedances:
1602, 2200, and 30Q.

EYIZE )

3895

Q,

“\svou,‘

from your

ULTRA - LINEAR
AMPLIFIER

The Savaze Massicore output transformer
type 3595 is designed to the same standard
as the 3C67A, which so many enthusiastic
friends incorporated in the Williamson
The specification is as follows:—

’k Primary D.C. resistance 100Q2 4- 100Q)
Inductance taken at 5 v. 50~ 80 hys

Primary impedance 7,000Q) tapped at 43%

symmetrically about "the centre tap.

Leakage reactance tested at | v. 800~ :—
Whole primary to secondary: 8 m/Hys.
Half primary to secondary: 4 m/Hys.
Half primary to the other half primary.

0.45Q2,

1.8Q,

DEVIZES

(
’Acn¢°

NURSTEED ROAD,
WILTS.
Telephone : DEVIZES 932.

ENGINEERING Staff:—
51) TELEVISION Development.

a) SENIO ENGINEERS requlred for TV
receiver deslgn applicants should have good
academic quallﬁcations and experience of the
design of radio frequency amplifiers, preferably
g to frequencles of the order of 200 Mc/s.
(b) SENIOR

ENGINEERS for time base
development; applicants should have good
academic quallﬁcatlons and previous experi-
ence in the scanning circuits.

design of TV
(c) JUNIOR ENGINEERS with academic quali-
ﬂcatlons or experience In TV recelver develop-

ment,

52) RADIO DEVELOPMENT

a) SENIOR ENGINEERS required for develop-
ment of radio receivers embodying the most
recent AM/FM technlques knowledge of FM
receiver design desirabl

b) JUNIOR ENGINEERS .required for receiver
design; experience desirable but not essential
gmp(;ssgssmg Hr. N.C. or C. & G. (Telecoms.)
53; ELECTRONICS,

a) SENIOR ELECTRONICS ENGINEER with
some experience of circuit design for work in
one of the following:

(1) Pulse techniques and general waveform
circultry.
Radar display.
Feedback techniques at video frequencies.
(ly) Simple servo devices.
SUCCESSFUL applicants will have opportuni-
ties of studying recemt American techniques
and they should be capable of accurate record-
ing of experimental and design data and the
preparatior: of technieal servicing information.
(b) ELECTRONIC ENGINEERS for work on
one or more of the above subjects.

54 TEST EQUIPMENT DEVELOPMENT

TEST - EQUIPMENT . DEVELOPMENT

ENGINEER for design and development of
production test equipment for TV, mdo or
contract work; applicants should have Hr.
or equxvalent ‘and good experience,

(b) JUNIOR T.E, ENGINEER with some quali-
fications or preferably some experience,

(c) MEASUREMENTS SECTION LABORA-
TORY ASSISTANT (m. or f.) with some tech-
nical knowledge and experience of calibration
and certification of electronic equipment.
APPLICANTS are requested to write to the
Personnel Manager, stating which of the
post(s) desired and giving full details (in strict
confidence) including age, experience and salary
expected; Sat.urday morning interviews can be
arranged if desired. [4590

ELLIO’I'I‘ BROTHERS (LONDON), Ltd., have
the following openings in the Electronic
section of their Process Control Division:—
(1) SENIOR ELECTRONIC ENGINEER to study
%resent and future requirements in the field of
utomatic Process Control and to act as a
technical consultant on overall system design.
APPLICANTS must have the iacxllt.g of pro-
viding original solutions to new problems and
be in a gosmon to advise on the use and appli~
cation of new techniques. The section has its
own staff of qualified Development Engineers
and Physicists, and the services of divisions
engaged in the flelds of Computing, Servos,
Radar and Nucleonics, etc., are avaflable,
THE situation is partlcuiarly dpphcable to
engineers who have had wide and responsible
experience Iin the detall deslgn of iIndustrial
electronic equipment and who desire con- |
centrate on the overall concept of system re-
search and design. Candidates must 5esS a
good engmeermg degree or equivalent.
(2) JUNIOR ELECTRONIO ENGINEER to assist
with the work of system study and des
APPLICANTS who may be required to organlze
carry experimental work necessary to
thelr study must have had several years' ex-
perferce in the design of electronic equipment
and have au aptitude for System Analysis.
Experience In the fleld of I.ndust.rml Instru-
in:ntattlon and Control will be of particular
nterest.
THIS positlon provides a valuable opportunity
for ent into the rapidly expanding fleld of
Automatic Process Control with a Company
already widely experienced in these matters
and having active Divisions in all branches of
modern elecironics. Candidates must have a
good engineering degree or equivalent,
APPLICATIONS for the above positions, which
wlll be treated in strictest conﬂdence. glving
age, qualifications and experience to_ Personnel
Officer. Flliott Brothers (Lon.don). Ltd., Cen-
tury Works. Lewisham. S.E [4529

YE TELECOMMUNICATIONS, Ltd., Ditton
Works, Cambridge. invite applications for
the following posts.
MARINE sales engineer to promote the selling
o! marine communication and associated equip-

ent.
SALES engineer to
munication equipment;
able applicants ackmg experience,

APPLY, giving fullest details to Personnel
Manager. [4623

SENIOR Technical Sales Reprzsentative with
British Communications Corporation, Ltd.,
Exhxbltlons Grounds, Wembley.

NEW agpolntmem. to meet expanding com-
merclal ac vmes, applicants should have sound
general knowledge of V.H.F. communications
equipment and have sales experience in this
field; some administrative skill also desirable.—
Write giving full detalls of personal historg to
the Sales Manager

romote the sale of com-
training given to suit-
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| SITUATIONS VAGANT ] 3
TRA ELECTRIC, Ltd.,, Western Avenue, | S I “ N E B S L e
Acton, London, W.3
ANNOUNCE the following vacancies for

AM and FM

Our FM tuners provide excellent reproduc-.
tion with absence of background noise and
are tuneable between 87.5 Mc/s-100 Mc/s
and will receive the proposed MNational
B.B.C. Frequency Modulated V.H.F. trans-
missions as and when installed within approx-
imately 60 miles of the transmitter.

Using the latest valves and techniques they
are available in three forms:
FM8I illustrated above, £21 tax paid.

FM382 with pre-set station selection, output
1-2 volts, self-powered 200-250 volts,
£24 tax paid.

S5/FM all waves AM and FM tuner, £32/10/-
tax paid.

SBBS‘? Band (6 Electrical band spread) with.

2 I.F.
V:ruble Selectlvu:y
Tropicalised, Suitable for use with any
High Quality Amplifier. £44. Tax paid.

A new model similar to the well-known
S6BS but only 3 Wave Bands; [6m-50m
195m-550m, 800m-2,000m. £30. Tax paid.

As S6 but 4 Wave Bands: (2.5m-37m,
35m-100m, 90m-250m, 190m-550m. £30.
Tax paid.

3 Wave Bands. 16m-2,000m, R.F. pre-
Amplifier, variable selectivity L.F. Delayed
Amplified A.V.C. very low distortion.
£21/6/8. Tax paid.

As S5 but 12.5m-550m. £21/6/8. Tax paid.

The Standard high-quality Feeder Unit
84 Specificatlon 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.

Delayed Amplified A.V.C.
Fly heel Tuning.

56
S6E
$5

C.T.CHAPMAN (Reproducers) LTD.
{ RILEY WKS., RILEY ST., CHELSEA, S.W.10
FLAxman 4577/8

Export Enquiries Invited
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RADIOS,
RADIOGRAMS,
CABINETS,
RECORD-CHANGERS,
CHASSIS,

and

at manufacturers’ prices

Direct to consumers
HIRE-PURCHASE AVAILABLE
Send for lists
DOMESTIC DIRECT SALES LTD.
DUDLEY HOUSE

36, SOUTHAMPTON STREET,
LONDON, W.C.2

A.R.l. 5206 (STR 16/17) EQUIPMENTS

150-505 Kefs C.W., 14 watts.

2.4-13 Me¢js O.W,, 25 watts.

MCW. R/T., 6 watts.

Built in 100 Ke/s X-tal calibrator.
Complete T/R Inatallations or separate units.
Send your enquiries to:

AVIONICS LIMITED

Croydon Airport, Tel. Croydon 3791, 4383, 7744.
Burrey. Grams: Aeradio Croydon.

THE *LODESTAR™ HIGH
FIBELITY TAPE RECORDER|

can now be heard at

Companent Specialists since Broadcasting started

Priced parts list available, also Booklet
containing full constructional details,
price 3/6, from

H L SMITH & CO. LTD.

287/289 EDGWARE ROAD, LONDON, W.2
Telephone : Paddington 5891

Hours 9 till 6 (Thursday | o’clock)
Near Edgware Rd. Stations, Metrapolitan & Bakerloo

TAPE-RECORDERS | g

! reference number.

SITUATIONS VACANT
HE TELEGRAPH
MAINTENANCE Co.,
facturers, wish to appoint:—
(I' TECHNICAL Assistant to be concerned |
primarily with the design of all types of cables.
Caadidates should preferably have some experi-
ence of manufacture of cables and must have
a knowledge of electrical engineering to a
standard of at least Inter-B.Sc. or O.N.C.
(2) TECHNICAL Assistant (Senior) to take
charge of Power Cable Test Room. Comprehen-
sive experience in electrical testing and
examination of low- and high-tension cables
for voltages up to 33kV or higher. Education
to H.N.C. desirable_
PENSION Scheme, flve-day week and all wel-
fare facilities. Salaries in accordance with
qualifications and experience.—Write details to
Persi)gnel Manager, Telcon Works, Green\[\lc_l;s

Ltd., cable manu-

GYRO development engineers required with
first-hand knowledge of development work
in small gyroscopes these vacancies fall into
two categories:—

[¢8) Mechanical development engineer used to
handlmg precision bearings, balancing machines,

(11) Electro-mechanical engineers with know-
ledge of A.C. and D.C. torque motors, voltage
pick-ofts and gyro motors.

WRITE in detail or send postcard for form of
application, gquoting Ref. (i) or (if), to
the Personnel Manager Techmcal Employ-
ment) de Havilland Propellers, Ltd., Hat&eslgz
erts.

’I‘HE UNITED KINGDOM ATOMIC ENERGY
AUTHORITY. A.W.R.E., Woolwich Com-
mon, requires Technicians, Cvrnde I, II and
111, for the following dutie
TECHNICIAN 1 O/WGE/GS)
TO supervise and control several workshops
engaged in the manufacture of electronic
equipment and to assist a professional engi-
neer in the investigation of new manufac-
turing processes and the development of
prototype electronic equipment. ~Applicants
must be familiar with modern light machine
shop practice, including sheet metal work as
applicable to radio and the assembly. wiring
and testing of electronic equipment
TECHNICIAN 1 (624/WGE 45?
TO control & department engaged in the in-
spection of mechanical details and assemblies
and in the inspection and testing of electronic
equipment. Duties will also involve the design
of electronic test e(}ujpment for use on a pro-
duction line. icants should be familiar
with the testmﬁ and inspection of electronic
equipment and have a good knowledge of light
engmeermg workshop practice.
ECHNICIAN 11 (621/WGE/45).

0 supervise and control a small groug rl
gaged on engineering of prototyrt)e electronic
equipment for small scale production. Appli-
cants should be familiar with modern elec-
tronic components and be conversant with
basic electronic design. They should have had
some experience of electronic equipment manu-
facture and of drawing ofﬂce ractice.
TECHNICIAN 11 (622/W g
TO control a team engaged on the é)lnnnlmz
for production of electronic equipment and t
liaise with sub-contractors on technical diffi-
culties experxenced during manufacture. Appli-
cants should have had previous experience in
similar duties. They should be familiar with
modern electronic components and manufac-
turing processes, A knowledge of inspection
and contracts procedure would be an advan-

TECHNICIAN 11 (625/WGE/45).

TO control skilled staff engaged in the final
testing of electronic egquipment. To design
test equipment for use on final inspection and
production lines and to contribute to the pro-
duction of prototype electronic equipment.

pplicants should have had previous experi-
ence of similar duties. They should also be
familiar with modern electronic components
and manufacturing techniques.
TECHNICIAN I1II (623/WGE/45).
TO assist in engineering of prototype elec-
tronic equipment and to carry out planning
of small scale production. Applicants should
be fully conversant with modern electronic
components and be familiar with basic elec-
tronic design. They should have had some
experience of electromc %gmpment manufac-
facture and of draw. ce practlce
TECHNICIAN II1 (626/W
TO control skilled staff enunged ln the making
of a wide range of models. formers, moulds
etc.. in wood. To advise on the purchase of
timber and to design instrument cases and
special packing cases for shipment of ap-
aratus. To control a paint and spray shop.

pplicants should have had previous experi-
ence of the type of duties detailed.
APPLICANTS for all posts should have served
a recognized engmeermg ﬁ)prenuceshi and
possession of H. . C. or equivalent
qu;}}iﬁnc%{tlon is desirable

TECHNICIAN 1. £830-£1.015 (Male).
TECHNICIAN II, £710 (inked to age 30)-£830

(Male
TECHNICIAN III £575 (linked to age 26)-
£715 p.a. (Ma
IN a.ddmon a London allowance will be pay-

TI-IE successtul apphcants will be required to
joint the Authority’s superannuation scheme.
REQUESTS for application forms by POST
CARD to Senior Recruitment Officer, A.W.R.E..
Aldermaston, Berks., gquoting the approp[rlgt;
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CONSTRUCTION & | SOUTHERN RADIO S

WIRELESS BARGAINS

TRANSRECEIVERS. Type * 38" Mark I
(Walkie-Talkie). With 5 valves and ready for use.
Metal carrying case, 30/- per set.

THROAT MICROPHONES, with long lead
and plug.4/6. JUNCTION BOX, 2/6. HEAD-
PHONES 15/6 per pair. AERIALS, 2/6. ALL
OF THESE ITEMS ARE FOR USE WITH THE
‘38" Walkie-Talkie.
TRANSRECEIVERS. Type ‘18" Mark Il
Comprising Superhet Receiver and Transmitter
Two units contained in metal carrying case.
Complete with 6 valves, £4/10/- per set.
RECEIVERS. Type ‘“109.”" Built-in speaker,
8 Valves with VIBRATOR PACK for 6 volts.
Contained in metal case. Perfect, £5 each.

CRYSTAL MONITORS, Type 2. New in
transit cases. Less valves, 8/-.
AERIAL FILTER UNITS, MARCONI,

P.O. specifications, 4/- each.
pressors, 5/- each.

BOMBSIGHT COMPUTERS. BRAND NEW,
ex-R.A.F. Contains gyro, motors, rev. counters,
gear wheels, etc., etc. ldeal for model makers,
experimenters, etc., £3/5/- each, plus 10/- carr.
LUFBRA HOLE CUTTERS. Adjustable } to
34in. For metal, wood, plastic, etc., 6/6.

Interference sup-

RESISTANCES. 100 Assorted, all useful
values, etc. Wire end, 12/6 per 100.
CONDENSERS. 100 Assorted. Mica, Metal,
Tub, etc., 15/- per 100.

PLASTIC CASES. l4in. by 10%in. Transparent.
Ideal for maps, display, etc., 5/6
STAR IDENTIFIERS. Type | A-N. Covers
both Hemispheres, in case, 5/6.
CONTACTOR TIME SWITCHES. Insound-
proof case, 2 impulses per second. Thermostatic
control. Clockwork movement, 11/6 each.
REMOTE CONTACTORSfor use with above,
7/6 each.

METERS, 12 Instruments. May need adjustment
or with broken cases, 35/-for 12.

MORSE PRACTICE (WITH BUZZER) SET.
Mounted, 6/9. Full List of Radio Books, 24d.
Postage and curnage extra
SOUTHERN RADIO SUPPLY LTD.
i) LITTLE NEWPORT STREET,
LONDON, W.C.2. Gerrard 6653.

C A B L E CHEAPER IN

SMALL COILS
All coila 20.49 yds. in length, unless requested
All prices per 100 yd. lot, less supplled, add
100 yd. coils are available add 59 to any price.

3/029  7/029
T_w FLAT lI044 3/0‘29 W[E WIE
Rubber or Plastlc

50/- 64/6 78/8 135/
Single VIR, ......... /- 28/8 8

23 48
EARTH WIRE 71029 tinned copper 10/- a 100 ft. lot. Send
for lists of other cables, flexes, wiring accessories and surplus
switch and fuse gear. (We buy surplus electrical items, send
details). Add part carriage to amall orders please.
BRITISH ms'rmm:) Co, lI'Jelk W), 592, Green Lanes,
ndon N.8,

shorter.
5%. Full

COPPER WIRE

COTTON- | SILK-
COVERED | COVERED
SW.G. 2o0zs. 4ozs ozs. 4 ozs
16 1/6 2/3 /6 2/3
18 1/6 2/5 116 2/
20 17 2/7 1{9 21t
2 /8 2/9 I/t 33
24 1/9 2/14 | 2/- 3/s
26 et 32 22 3/9
28 2/- 3/5 2/4 4/1
30 2/2 3/9 2/6 4/5
32 213 31t 2/9 4/11
-34 2/6 4/5 3/t S{7
36 2/9 4/11 3/5 6/3
38 3/6 6/5 3/9 gjl I
0 4/8 8/3

4 1 43 {Il
WIRES TO 48 S.W.G. AVAILABLE
COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.
RESISTANCE WIRES
All gaugesavallable.

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4
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SHERMAN'’S

MONEY BACK GUARANTEE
BOMB SIGHT COMPUTOR

A model
maker’s paradise,
over 56lb. of magnifi- Each. P. & P. free.
cently made gears, driving shafts, bearings, minia-
ture motor, repeater motor, gyroscopes, etc. All
supplied in a strong wooden transit case 24in. X
22in. X 1lin. high which itself is ideal as a tool box.

PRECISION DRILL CHUCK

$in. capacity, self-centring by H. D. Murray.
Complete with §in. parallel shank. At 10
third list price. Postage and Packing 1/-. /'

STUART TURNER Water Pump

Motorised 250 v. A.C.
bronze pump, 440
g.ph. Lifts 3ft., 78
head 6ft., 1lin. inlet
and outlet. Postage
and Packing free.

Brand  £7.10.0

new.

PICADOR RIGHT-ANGLE DRIVE

This is a must for every
owner of an electric drill.
Gives 2 ratios of speed, 1: 2
and 2:1. Complete with
adaptors to fit Black &
Decker, Wolf Cub and
Bridges }in. cap. 21

elec. drills. =
Postage and Packing 1/-.

CHART BOARD

Ideal as drawing board.
17in. sq. Complete with
pantograph arm, pro-
tractor head and Per-

spex scale.
Each 30/ -
Postage and Packing free.

THERMOSTAT

Complete with fitting for insertion
in hot water tank. Variable be-
tween 70 deg. F. and 100 deg. F.
250 v. mains. Suitable for im-
mersion heater, greenhouse, etc.
Brand mnew. 25

Postage and Packing 1/-. /'

NYLON PARACHUTE

18in. diameter, spring loaded in
Complete with

3/11

metal frame.
nylon cord. Postage
and Packing free.

NEW CATALOGUE

Send |/-for latest edition packed with ¢
Bargains. Refunded on first purchase.

TERMS—CASH WITH ORDER. C.0.D. 1/-
EXTRA. Phone Orders Accepted. (Dept. W15),
359, KILBURN HIGH ROAD, N.W.6.
479, HARROW ROAD, LONDON, W.10.
ELGar 6857.

HIGH STREET, HARLESDEN, N.W.10.

SHERMAN'S

SUPPLY COMPANY
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SITUATIONS VAGANT
ELEVISION engineers able to drive required
by leading and progressive dealers; good

salary, conditions and prospects.—Singer’s,
350, Edgware Road, W.2. Pad. 7915. [4213
EVELOPMENT Engineer required for

laboratory of well-known television and
radiogram manufacturer.—Write, giving experi-
ence and qualifications, to Box 3615. [4650

ARTRIDGE Transformers, Ltd., have a

vacancy for an engineer experienced in
transformer testing and development: to take
charge of transformer testing department.
WRITTEN applications giving details ol ?sst
experience, qualifications and age
Engineer, Partridge Transformers, Lt,cl Toi-
worth, Surrey. 14475
ELECTRICIANS required by The Steel Com-

pany of Wales, Ltd. (Steel Division), Port
qubot ior work on industrial electronic equip-

CANDIDATES should have previous experience
and/or technical background as basis for period
of training

THOSE wishing to apply should write stating
age. experience, etc., to the Personnel Superin-

tendent, The Steel Company of Wales, Ltd.
(S]teel Divxslon) Abbey Works, Port Tatlbot
Glam.

THE Chemical and Metallurgical Division of
the Plessey Co., Ltd.. is engaged in the
development of interesting new products for
the electronics. radio and T.V. industries.
CHEMISTS, métallurgists, and ceramists are Te-
Qulred for development work on semiconduc-
tors, electrical ceramics. magpnetic materials
and electrolytic capacitors

ATTRACTIVE posts are available for junior
and senior grades In new. well equipped and
expanding laboratories.

POSITIONS offered are permanent and pension-
able and offer considerable stope for advance-
ment: salaries will be generous and commen-
surate with qualifications and experience.—
Write in confidence to the Technical Manhager.
The Plessey Co.. Ltd.. Towwcester, Nonhﬂ;"%sé

R B. PULLIN & Ltd., invite applica-
tions for the iouowinz vacancies in their
recently formed and expanding electronic
development dlvision:—

applicants

(a) SENIOR develogment engineer:
should ssess an Honours Degree or equiva-
lent qualifications and should have had several
ears experience of the development of elec-
ronic circuits, preferably including work on
electrical servos and magnetic amplifiers.

(b) JUNIOR development engineer: quallﬂcn-
tions to O.N.C. or _N.C. standard together
wnth some previous experience of valve circuit

des:

THE posmons are of a permanent nature;
they offer excellent proslpects and the oppor-
tunity to work in a newly equipped laboratory
on a variety of projects requiring considerable
hi'xdivldual technical responsibility and Initia-
tive

A commensurate salary will be paid;
buto: pension scheme, canteen an
facilities.—A phcanons will be treated
as confidential and should be made to the
Superintendent Electronic Development Divi-
sion, R. B. Pullin Co., Ltd., enix Works,
Great West Rd., Brentford, Middlesex. [4611

ADIO and/or television engineer required
for bench and outside repairs, driver; ref-
erences, age, experience. sala. expecfed—
Field’s Radio, Ltd., 52. Hall Gate, Doncalsster
ECHNICAL writers, w1th experience, are re-
quired by a reputable N. London electronics
company, these well-paid pusmons are interest-
ing and require initiative.—Write Box 3653,

GQAED experimental

contri-
recrea-

3

television transmitter,

South Norwood. A full-time operator is

required, capable of locating and rectifylng

cireuit and component faults, academic quali-
fications not essential; training period given.

APPLICANTS should 'be mobile and prepared

to move the Midlands for a short period if
necessary, after a few months.
ON closing down fhe transmitter the operator

zvnl;ul‘:le tlrax:sférred to the company’s permanent
APPLICATIONS (in confidence), giving ful
details of %usllﬁcanons and experience, with
some indication of salary required, to The Sec-
retary, Belling & Lee, Ltd., Great Cambridge
Rd., Enfield, Middlesex. [ae!

RESEAPCH Engineers, preferably of degree
standard, and with a sound knowledge of
communications and, particularly, electronics.
required for ex eritrental work relating to
underwater sound apparatus.

APPLICATIONS, giving past experience. tech-
nical quahﬂcanons age and salary required,
should be addressed to the Personnel Mnnnger,
Kelvin & Hughes, Ltd., New North , Bark-
ingside, Iiford, Essex [4390

RADIO service mechanics required by Smiths
Radlomobile), Ltd., for many parts of the
country.—Write details of experlence andvguall-
fications to Personnel Officer. Goodwood Waorks
North Circular Rd., London N.w.2
TWO draughtsmen required for work on
interesting electronic development for small
progressive comgany near Southampton.—Reply
stating age, qua. lﬂcation, experience and salary
expected to Box (4613
HIEF mechanlcal cleslgner for research dept.
of large manufacturers of electronic equip-
ment; prev. exp. in electronic industry essen-
tial; salary up to £1.500 p.a.; North London
area.—Write Box 3419. (4632

'—TELE-RADIO ‘(70—

STEEL METER CASES WITH ALUMINIUM
PANEL, SLOPING FRONT

4in. x 4in. x 4in.

Sin. X 5tn. x 8in. .

8in. x 6im. x 12in.

SMALL STEEL TEST METER CASES
WITH ALUMINIUM PANEL

4in. x 4in. x24n.

6in. x 4in. x 3in.

8in. x6In.x 3in. ...

10in. x 8in. x 2}in.

STANDARD STEEL CASES WITH
ALUMINIUM PANEL

{g{u. x ;ln.x 7in... 18/8 18in. x 9in.x 8in... 39/6
n. X 7in. X 7in.. . 23/6

140 x 7in, x 7in.. . 27/  10i-X1ln.x8in. 46/
14in.x 9in. x8in... 36/~  19in.x11ln.x 10in. 52/

18 S.W.G. ALUMINIUM CHASSIS

8in. x8in.x2}in.  7/8 14in. x 5in. X 24n.  9/8
10in. x 6in. x 2}in, 8/3 14in. x 8in. x2}in. 10/6
12in. x 6in. x 2}in.  8/6 14in. x 10in. x 2}in. 11/~
12in. x 8in. x2}in. 9/8 17in. x 10in.x 2}in. 12/6

18 S.W.G. STEEL CHASSIS
14in.x 8in.x2{in. 9/8  17in.x10In.x2in. 11/3

14in. x 10in. x 2}in. 10/3 17in. X 10ln. % 3in. 12/8
FULLY DRILLED CHASSIS FOR
WILLIAMSON AMPLIFIER ......... 27/6
G.E.C. OSRAM 812 AMPLIFIER
DRILLED CHASSIS ................. 21/
G.E.C. OSRAM 912 FRONT PANEL...... 14/6
‘““PANL ” CRACKLE PAINT, BLACK,
GREEN OR BROWN, 3/- per tin.
SUNDRIES
0-15 v, A.C. Meter 10/6
0-30 M.A, Meter ... 7/6
Crystal Headphones 7/6
London Channel T.V. Pre- 20/~
(| vaive EF42 or equlvalent)
813 Valve Bases{new)... .......cccoeenn.n 10/~
280 v. 80 mA. Half-wave Metal Rectifier  7/6
40 H.50 mA. Woden Chokes ............ 12/6
5-pin P/S. Belling Lee.. 10/~
7-pin P/S. Belling Lee. 10/—
E.M.Il. Variable Selectivity FTs pair /6
4K Colvern Preset Wire-wound
Potentiometers..................... 6for  9/-
6K Colvern Preset Wire-wound
Potentiometers .................. 6for 9/-
2K Colvern I5-watt Precision Potentio-
METERSER . . Hesuadeetosasacnsndedbenorennss 8/6
E.M.I. 100-1 Microphone Trans'ormer,
heavy screen .. 7/6
0OZ4, Govt.surplus. 3/~
PEN46. New and boxed 8/6
866A. New and boxed ... 10/~
HVR2A. New and boxed 8/6

Mains Transformer, drop through 350—
0-350 v. 60 mA., 6.3 v.2.5a.,5v. 2a,,
Standard Prlmary

SOLON INSTRUMENT IRONS
624 200-220v. .... 19/8 625 220-240v. .. .. 19/8
ADCOLA INSTRUMENT IRONS
17 Bit 230/250v. .. 30/- ﬁ' Detachable Bit
30-250V. ...... 3318
Q-MAX CHASSIS CUTTERS
#in. and $in... 11/6 ea. 2-3{32m. ........ 30/-
Zin. and lin... 12/8 ea. lin. sq. hole
1}in. and 11in. 14/9 ea. Small keys ..
llln and 1}in. 18/6 ea. Medjum keys
........ Large keys ......

Postage & Packing extra. C.W.O. or C,0.D.

TELE-RADIO

(1943) LTD

189 EDGWARE ROAD,
LONDON, W.2.

Phone : PAD. 4455/6.

Shop hours :
Mon-Sat. 9 a.m.-6 p.m. Thursday $a.m.-l p.m.
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REGD. TRADE MARK

The Technical Editor of the “Wireless &

Electrical Trader® in the March 5 issue
on page 582 says:—

‘‘ We have had several models in con-
stant use in our laboratary. One with
an }in. bit was left on continuously
day and night far three weeks and
then for another month all day only,
and was in constant use during the
day, without foilure of the element.’

LIFE TEST

The three jin. models connected
to a 240-volt mains day and night
since’ March 6. 1954, are all still func-
tlonlng satisfactorily — now over
10,000 hours.

Details of full range in folder No. 8.P. § sent

on request.
Sole Manufacturers and Distributors :
LIGHT SOLDERING DEVELOPMENTS LTD.,

106. GEORGE STREET, CROYDON, SURREY,
el. CROydon 8589

PRECISION SHEET METALWORK

We specialise in manufacturing of
Chassls in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH
Shardeloes Garage, Shardcloes Rd., New Cross
London, 5.E.14.
Telephone : TIDeway 4795

SERVIGE ENGINEER'S
FIRST CHOIGE

BASS REFLEX CABINETS

For B-m Speakers, 10-in. Speakon, 12-in, Speakers,
£9-0-0d. £9-10-0d. £10-0-0d. carriage paid.
FOR BUYERS ABROAD
We now have a collapsible Tropic Proof
Model of our Standard Bass Reflex Cabinet.
{Patent Pending)
GOODMANS & G.E.C.

Full range of cabinets for these speakers. |
You can see your cablnet being made
in our cabinet - making workshop.
Cabinets made to order.

Armstrong Chassis and Amplifiers.

The Leak TL/I0 Amplifier.

LOUDSPEAKERS.

Open till 5.30 Saturdays

A. DAVIES & CO. (Cabinet Makers)

3 Parkhill Place, off Parkhill Road, London,
N.W.3, GULLIVER 5775. |

’APPLICATION to Director,

Walnut, Mahogauy or Oak, veneered, 3(0-in, high. ,

SITUATIONS VACANT

'CHEMISTS, metallurgists and ceramists are|

required for the Chemical and Metallurgi-
cal Division of the Plessey Co.. Lid.. attractive
Dos&s are available for junior and senior

IAPPLICANT? should be interested in the de-

uctors. electrical cera-

mics, = magnetic matenals and electrolytic
capacitors and experience in any of these fields
would be an advantage
POSITIONS offered are permanent and pension-
able and offer considerable scope for advance-
ment; salaries will be eenerous and commen-
surate with qualifications and experience.—
Write in confidence to the Technical Manager.
The Plessey Co.. Ltd.. Towwcestr, Northa[n“tasét_)

OYAL AIRCRAFT ESTABLISHMENT re-

quires radio and electronic mechanics and
aircraft electrical fitters to serve as research
and experimental mechanics or research and
experimental mechanics BD al).
RATE of pay on entry /lOd or 158/10d +
26/-, according to experience. for 44-hour 5-
day week, with prospects of reassessment of
rate thhm one to three months, any increase
back dated to date of ent rz'

OS ECTS of advancement to higher rates of

Royal Aircraft
Establishment, Farnborough, Hants, giving full
details of apprenticeship. training (including
Forces training), qualifications and expm‘x{e{{lé:le6

RADAR Scanner Mechanics, ex-Forces trades- |

men required for maintenance and repair of

scanner mechanisms.—Apply stating age, ex-
perience and wages required to Personnel
Manager (Ref. W.), Box 3013, [4529

WORKS MANAGER for electronic equipment
factory, to take full charge of design,
production ~and factory management high
salary and real prospects for cap: and
experienced man.—Write fully Box 3161 [4592

I FXPERIENCED contact setters required with
>

full knowledge of P.O. type relays; good
wages and overtime, pleasant working condi-
tions.—Apply Keyswitch Co., 126, Kensal Rd.,
London, W.10. 'Lad. 0666/4640. [4640

GENERAL manager to take control of elec-
troni¢ equipment factory, experienced and
capable person is offered a high salary and
excelient prospects.—Please write fully to Box
3329. [a621

Service Engineer required by
Ltd., Stephenson Place,
experlence and present

TELEVEI: SION
Chesterﬂeld

JuNE, 1955

The
“MINNETTE
MINOR"

New style
suitcase
Recorder

l
1

The very latest home and office recorder In two tone leather-

'c]oth Two speeds, two tracks. Electrical braking and
peed change. Pedec'.lon in performance, modest in price.

H P. Terms £7/12/- d. poslt, 12 or 18 months.

THE MINNETTE LUXURY MODEL. Price 46 gus. The

new Minnette (11Justrated abova) has every possible refine-
ment, full specification includes internal speaker monitor-
Ing, bass and treble lift and cut controls.
PUSH-PULL OUTPUT RECORDERS. We have a range of
high power recorders for schools, colleges, industry, etc.
Price, 10 watt output, 65 gns.

For details write or ‘phone:

MODERN SOUND EQUIPMENTS

16 Pattison Road, London, S.E.18 (WOO 0387)
or, 19 City Road, London, E.C.1. (MOXN, 6808)

, TELECRAFT

l TV AERIALS

ARE CHEAPER AND BETTER
Send for Lists
TELECRAFT LTD.
Quadrant Works, Wortley Rd.West Croydon, Surrey
THOrnton Heach |191-2-3

salar{, etc.; a house for living a dation
e

will provided. 14631

TV and radio engineer, fully experienced;
£12 p.w. to right man, and normal shop
hours, able to drive.—Radio & Electrical Ser-
vices, 35, westhury Ave., Wood Green, N.22.
Bow 2068. fa421

THE Edison Swan Electric Company, Ltd.,
have vacancies in their Specia]l Products
Development Laboratory for Engineers
Development work on a wide range of elec-
tronic instruments and apparatus for Medical,
Industrial and Government use.

PLEASE write, stating experlence, age and
salary required to 155, aring dross Road
London, W.C.2, reference SP/LAB {00! 83

ECHNICAL Assistants required for develop-
ment of electro-mechanical and electronic
instruments (marine). Work involves initial
experiments, sea-going trials, pre-production
models and’ factory liaison. Occasional visits

| overseas are arranged

UALIF‘IOATIONS Practical:

op or drawing office experience,
Clty & Guilds Telecommunications
Group Certificate, or eguivalent.
APPLICATIONS, stating salary required,
should be addressed to the Personnel Manager,
Kelvin & Hughes, Ltd., New North Rd., Bark-
ingside, Essex. [4508

EXPERIENCF‘D radlo testers and inspectors
required for production of communication
and radio apparatus, also instrument makers,
| wirers and assemblers, for Iactory test appara-
| tus,—Apply Personnel Manage: E.

Ltd.., Ekco Works, Malmesbury, Wilts,

TECHNICAL sales manager with sound know-
ledge of television; give full detalls educa-
tion, technical qualmcstlons, sales experience,
knowledge of overseas countries and languages
oken —Regly Fer;
vision, Jud

5 years’ work-
Academic:
Final

guson Radlo Corpn .. Export
[a614

ELECTRONIC engineer, degree oxeftingvalent. |

previous design experience o %
mobile equipment essential; small but rapidly
expanding organization on south coast (near
Southampton).—Write full details. age, experi-
ence and salary expected to Box 3453. (4634

DEVELOPMENT ENGINEERS to help design
electronic instruments; permanent posts,
salary range £550-£750 according to
experience.—Taylor Electrical Instruments,
Ltd., Montrose Avenue Slough. Tel. Slough
21581 Write or‘’phone for appointment. [4591

TOR vehicle distributors require capable

car radio fitter with substantial mstann-
tion experience; excellent rates of pay, pension
scheme, etc. —Apply Service Manager, Lamb’s,
| Ltd,, Standard House, Southend Road, Wood-
ford: Wanstead 6666. 14594

p.a.

ole,
10238 |

THE OSRAM
NINE-ONE-TWO
AMPLIFIER INSTRUCTION BOOK
and
HIGHEST QUALITY COMPONENTS
Available from

COVENTRY RADIO

189, DUNSTABLE ROAD, LUTON.
‘Phone : 2677.

Price 3/6, plus 3d. postage
also
Our 1954-5GComponent Catalogue at 1/-

 REPAIR
SERVICE

ALL TYPES and MAKES
Single and Multi-Range

METERS SUPPLIED FROM STOCK OR
CONVERTED TO ANY RANGE

Phone for immediate service

THE ELECTRICAL INSTRUMENT
REPAIR SERVICE

329 Kilburn Lane, London, W.9

LADvbroke 4168
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GUIDED WEAPONS-
DRAUGHTSMEN

(Mechanical and Radio)

The Bristol Aeroplane Company Limited
is expanding its design activities in its
London Design Office still further.
Guided Weapons Design Teams are to be
recruited. The following staff are urgently
required:—

1. Design, Senior and Intermediate
Draughtsmen for work on Ground
Equipment_in connection with Guided
Weapons Development. Experience of
the design of Ordnance Equipment is
desirable, but mechanical engineering
knowledge is essential.

2(a) Senior and Intermediate Draughts-
men for design and layout of Rack Mountin;
Laboratory Equipment, Electronic ang
Electrical Instruments. Previous experi-
ence in the Radio Industry is desirable.

(b) Senior and Intermediate Draughts-
men for design of Wiring Layouts. Know-
ledge of components used in the Radio
Industry is essential.

The London Design Office is located in
Haymarket, London, S.W.1, a convenient
centre for travel, The salaries offered
are appropriate to experience and qualifica-
tions, A luncheon voucher scheme has
been introduced.

Applications, giving details of experience,
qualifications, experience and present
salary, quoting L.D.0.5,should be addressed
to the Personnel Manager, The Bristol
Aeroplane Company Limited, Aircraft
Division, Filton House, Bristol.

The

LESDIX
latest madel
Crystal Set

Black or brown
Bakelite case,fitted
litz wound tapped
aerial coil, ger-
manium diode de-
tector, var. con-
densers, A.E. and Ph. plugs and sockets. Com-
plete with double headphones with headband
and cord, 30/-, post 2/6.

PEDAL GENERATORS. Totally enclosed
D.C. generator with two outputs 310 volts 85
mA. and 3 volts 5 amps., fitted pedals and on
frame with operator’s stationary chair, constant
power supply for Ranch or Country Trans-
mitters. Light and easily operated. Cheap.

ROTARY CONVERTERS. 110 volts D.C.
Input 230 volts A.C. 50 cycles 200 watts
output, £12/10/-. Starter, 45/-. 24 volts
D.C. input 230 volts A.C., 50 cycles output,
100 watts, 85/-. 24 volts D.C. input 230 volts
A.C. output, 50 cycles 75 watts, enclosed in
attractive metal case, grey finish, fitted A.C.
voltmeter 0-250 input and output on-off switch,
input and output slydlock fuses and spares,
rotary increase voltage switch, Surplus stock,
new and unused, £5/10/-, carriage 10/-.

NIFE BATTERIES. 12 volts 45 a.h,, com-
prising ten 1.2 volt 45 a,h. cells in wood crate,
uncharged, £12/10, carriage 10/-. Single cells
1.2 volts 45 a.h., 30/- each, post 2/-.

MOTORS, DYNAMOS, TRANSFORMERS,
WAVEMETERS, AMMETERS, VOLT-
METERS, etc. Send us your enquiries.

Leslie Dixon & Co.

Dept. A, 214 Queenstown Road, London, S.W.8
Telephone : MACaulay 2159

SITUATIONS VACANT
I SENIOR and junior electronic engineers re-
quired for high fidelity sound reproduction
projects; applicants should give full details of
] qualifications and experience by letter to Chief
| Engineer. Pye, Ltd., St. Andrew's Rd., Cam-
| bridge. {4487

ROJECT engineers to control and co-
ordinate electronic and mechanical projects
experience of estimating, pianning, time and
motion study desirable; a progressive position
in expanding firm; high salaries, superannua-
tion scheme.—Box 3088. (4580

ELECI‘RICAL SERVICE (EDGWARE), ILtd.,
93, Edgware Rd., W.2 Trequire urgently a
senior T/V and radio service engineer; able to
take complete charge of service dept.; clean
licence, good refs., congenial, top salary.—Pad.
2342, r4264

McMICHAEL RADIO. Ltd., Slough, Bucks,
have  vacancies from time to time for
electronic engineers to be engaged on Govern-
ment projects; those wlshmt;gh to_be considered
are invited to write fully to the Chief Engineer,
Equipment Division. [0198

TRANSF‘ORMER Designer re(}:lred for de-
velopment projects involving audio-fre-
quenc; wer transformers, pulse transformers,
ofl-filled units, etc.—Apply stating age. quali-
fications and experience’ to The Personnel
Manager (Rgf. R.G.). The General Electric Co..
Ltd.. Brown’s Lane, Allesley, Coventry. 0260

SENIOR Transformer Designer required to
take charge of deslgn office dealing with
small transformers, power, audio, pulse, etc.
Excellent prospects for an engineer with prac-
tical experience as well as academic knowledge.
London arez.—Box 3026, [4528

XPERIENCED sound engineers required
immediately for servicing cinema and sound
reproducer equipment in Manchester area.—
Write, giving detalls of experience, to the
British Thomson-Houston Co., ., Construc-
tlon Department, 15, Quay St., Mnncheste[&sgrj

RADIO inspectors required for service depot
at London Airport; knowledge of A.R.B.
?rocedure desirable; basic knowledge of radio

heory and test equipment essential.—Write in
first ‘instance to Mr. D. Smith, Asst, Chief
Inspector, Decca Navigator Co., Ltd., 244,
Burlington Rd., New Malden, {4633

DESIGNER-Draughtsmen required for work
on audio equipment, to produce manufac-
turing details from prototype information. Wide
variety of work including electro-mechanical
devices and casing details.—Apply ef
Engineer, Pye, Ltd., St. Andrew’s Rd.. Cam-
bridge. [4522

LECTRONIC engineer required for maln-

tenance and construction of eciallsed
factory equipment; final City & Guilds, Higher
National or Inter B.Sc. standard; age prefer-
ably under 35; reply stating experience and
salary.—Anglo-Celtic Watch Co., Ltd., ¥strad-
gynlais, nr. Swansea. [4603

ENGINEER for long-established West End
retailer dealing with high fidelity equipment;
greterably sympathetic to classical music; will
.be required at times to demonstrate, assemble,
convert and instal equipment of highest qualitly.
—Write Box No. 8557, c/o Streets, 110, Old
Broad St., E.C.2. [a64l

ELEGI'RONICS TECHNICIAN, experienced,
for interesting and varied work in teaching
and research laboratorles, salary £610 £20
to £690, depending on experlence and qualifi-
cations.—Applﬁ Department of  Electrical
Engineering, University of Birmingham, giving
particulars of experience. {4589

METALLURGICAL factory in Buckingham-
shire requires male laboratory assistant
with some experience of electronics for opera-
tion of direct reading spectrograph, on shifts;
tralning on the instrument will be provided;
apfly. stating age and experience, to—Box
3410. [4630

OMMERCIAL bank with large expanding

hire urchase business requires clerical
staff, aged 22-39, pension and bonus scheme,
aid holiday for applicants joining before
gl.S.SS. excellent prospects,.—Write, giving full
detajls, to Box W.W.251, c/o 191, Gresham
House, E.C.2. {4584

TELEVISION fleld and bench service engt-
neers required immediately for modern
service department of leading radio retailers
in East London: wages up to £14 per week
or according to ability: permanent position.—
ApFly tarnfnbervle to Leytonia Radio, Ltd.
Tel. Leytonstone 1396. 4271

ECHNICAL LIAISON OFFICER required for

Aircraft Division capable of following up
material and piece parts, procuration position
as_placed on sub-contractors; knowledge of
A.I.B. and A.R.B. procedure and conditions an
advantage; some engineering experience in the
destgn of aircraft components or buying experi-
ence in the purchasing department of an air-
craft co.. also helpful. .
APPLICANTS must be free to travel in this
country; this is a monthly salaried position;
it is progressive and carries entrance to the
Company’s contributory combined pension and
life assurance scheme.—Apply Personnel Mana-
ger, Thorn Electrical Industries, Ltd., Great
Cambridge Road. Enfleld, Middlesex. (4597

ODE No. I.

Your 12€ arrived safely and was
with much excitement fitted into
its cabinet and given a thorough
test. Needless to say it passed
with flying colours and is all you
claim it to be. Firstly an audio
osciflator was used with theampli-
fier and the Duode given a fre-
quency run measured by ear
from 30 cps. to 16,560 cps. That
in itself was amazing, but it was
obvious that the response ex-
tended well beyond these limits.
Using a first class pickup we then
played a new RCA-Victor Tosca-
nini record. | have never been so
greatly impressed in all my life—
here was in my opinion the last
word in sound reproduction . . .
To say that ! am satisfied is a
complete understatement.
{Norwich)

ODE No. 2.

The Duode arrived this week and

has been given a thorough tryout.

We are delighted with it.
{Hornsea)

ODE No. 3.
Now you have surpassed yourself!

The clarity and depth of Tone are
really remarkable. It is a revela-

tion. Blow your Trumpet much
louder! (Birmingham)
ODE No. 4.

Two years ago we bought two
of your units. We were delighted
with the results and have yet to
hear any which in our opinion are

better for quality or power
handling. {York)
ODE No. 5:

| get more pleased with the
DUODE 12C as each day passes
and heartily endorse your ideas.

{Bristol)
There are many, many more very
pleased DUODE owners who have
long-standing proofofour firm claim:

DUODES ARE THE FINEST
LONG TERM SOUND INVEST-
MENT.

Why not cet about proving it for
yourself. now—write to us today.

Barker Sound Reproducers
3 Newman Yd., Londen, W.1
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Whatever your age or experience, you mus! remd

“ENGINEERING OPPORTUNITIES.” Full details ol
the easiest way to pass A.M.I.Mech.E, A.M.Lf C
General Ccrt, eto.,
“NO PASS—NO l"EE"
terms and details of
Courses in all branches
of Engineering—
Mechanical, Electrical,
Civil, Auto, Aero.,
Radio, etc., Building,
etc. If you're earning
lessthan £18a week, tell
us what interests you
and write for your copy
of “ ENGINEERING
OPPORTUNITIES *
: today—FREE

B.LET.

3
387 College House, 29-
31, Wright's Lane,
London, W.8.

C. & G, LElectricaL eto.),

144 PAGES

BLACKSMITH — OR  EXPERIMENTER ?

Complete unit, 24" x 24" x 2%, to mount a valve
base and tagged for 12 components. Eliminate
the **Blacksmithery '’ of the bread board stage.
Build AF, RF, HT stages, etc., for permanent
experimental use,
Price 2/6 each. State valve base,
P. SCHOFIELD 20 Ferndene Road
Herne Hill, London, S.E.24

CHAFFEY

CABINET COMPANY

63a, CHELTENHAM RD., LONDON, S.E.13
TEL: NEW CROSS 4766

WEBB’S SERVICE
DEPARTMENT

for complete renovation of complex
communications receivers of any make

Test report issued showing sen-
sitivity, selectivity, signal/noise
equal to, or better than, makers’
original figures.

WEBB’S RADIO,
14, SOHO STREET, LONDON, W.1

3

|| L N ——— TN
3-VALVE QUALITY AMPLIFIERS

3-4 we! 16 SW.G. al. chass.,; neg. fdbk.;
vol. and tone controls; A.C, 200-250 v.;
voltage panel; 2-4Q) spkr socket; new comp.
znd PLAYING TESTED; B7g 64 x 5 x 4{in.,
4/2/6,

INT. OCT. 9 x 6 x 4}in., £3/19/6.

Carr. 2/6 either model and state type P.U.
E.K.E,, 47, Arksey Lane, Bentley,

Doncaster.

| Ave.,

1 overseas salary £1,250 to £1.400.—Box 3272.

SITUATIONS VACANT
ONOURS graduate in physics or electrical
engmeermg is required to work in a labora-

tory engaged in research and development on
irequency control problems relating to com-
munication systems. The position is open to
men and women and affords excellent oppor-
tunities for detailed study of the theoretical
and_practical aspects of the subject.
LIVING accommodation for single or married
persons can be made available.
12n Shaftesbury
[4492

BOX W., R2421, A K. Advg., 2
London, W.C.2.

HE G.E.C. Stanmore Laboratories invite
applications for the following vacancies:——
1. CIRCUIT Engineers to fill several vacancies
in our engineering development laboratories.
The Group is responsible for developing pro-
duction prototype models of equipment tor the
services, including items such as:
I.F. ampliﬂers
VIDEQ amplifiers.
PULSE mampulatmg circuits.
D.C. amplifier:
MAGNE’I‘IC ampliﬂers.
POWER packs

(REF WW/MW.1),

! MICROWAVE Engineers for work on trans-
mmer receiver equipment for guided weapons.
The vacancies are in laboratory teams engaged
?’1‘1 iemgine/erlngz) development for production

e

ALL the above posts are for experienced en-
gineers. There are, however, a ted number
of vacancies for men who are studying for
H.N.C. or equivalent qualification.

3. TRIALS Staff for several posts at levels
appropriate to H.N.C. and Honours degree
standard for work on Radar Type Equipment.
In some cases an ability to carry out theoretical
assessment would be an advantage. Some
interest in flying and aircraft is desirable. Ser-
vice qualifications of appropriate standard
considered (Ref. WW/JMCP.1).

4. ENGINEERS to fill vacancies in a recently
formed Special Development Section working

on:-
{8, “LI‘J..ECTRONIC equipment design AR/BAT.

1
(é) LIGHT electro mechanical and hydraulic
servo development. BAT.

¢c) GE NERA‘}; radar electronic development

R/BAT, A]é

AP TS for senjor posts should have a
sound electrical or mechanical background pre-
ierably with academlc qualifications in Elec-
trical/Mechanical Engineering or Physics, and
those for junior posts should have obtained
H.N.C. Electrical.

5. EXPERIENCED Physicist and/or Electrical
Engineer to work on circuitry and servo design

aspects of radar equipment {Ref. WW M)
PLEASE apply in writing to the Stafl Manager.
G.E Stanmore Laboratories, The Grove,

Stanmore Common, Stanmore, Middx., quoting
the appropriate ref. number. [4668

ASSISTANTS (Scientific). The Civil Service
Commissioners invite applications for pen-
sionable posts. Applications may be accepted
up to December 31st, 1955, but early applica-
tion 1s advised as an earlier closing date may
be announced either for the competition as a
whole or in one or more subjects, Interview
Boards will sit at frequent intervals.

AQE at least 17, and under 26 years of age on
January 1st, 1955, with extension for regular

service in H.M. Forces, but candidates over
with specialised experience may be
admitted,

CANDIDATES must produce evidence of having
reached a prescribed standard of education.
panicularl in a science or mathematical sub-
Ject. east two years’ experience in the
duties oi the class gained by service in a
Government Department or other civilian scien-
tific establishment or in technical branches of
the Forces essential ln one of the following
groups or scientific subjects:—

i) ENGINEERING and physical sciences.

il) CHEMISTRY, bio-chemistry and metal-

BIOLOGICAL Sciences.

lur

iii,

Eiv? GENERAL (including geology, meteor-
3 general work ranging over two or more
groups (i) to }m) and highly skilled work in
labhoratory crafts such as glass-blowing).
INCLUSIVE salary scale £262 (at 18) to £545
{men) or £457 (women)., Starting pn\{, up to
£402 (men) or £357 (women) at 25. omen’s
pay to be increased under Equal Pay Scheme,
SOmewhat less in provinces. Opportunities for

promo
‘partlculars from Civil Service Com-

THER
mlssmn. ntific Branch, 30, Old SBS’\}rlingbon
617

Street, London, W.1, quoting No.
INSTALLATION Engineer required by well-
known manufacturers of mobile and fixed
V.H.F. communications equipment; excellent op-
portunities for advancement; sound knowledge
and experience necessary; write giving full par-
ticulars to—Sales Manager, British Cormmuni-

cations Corporation, Ltd., Exhibition Grounds,
Wembley. [4547

SENIOR electronic engineer wanted to take
charge of field project for initial period of
18 months, age group 27 to 35, must be single
and medically fit and prepared to take complete
charge of organisation, administration and
technical supervision of team in isolated situa-
tion abroad; qualifications required B.Sc.
Degree or H.N.C. plus at least three years’ ex-
perience in electronics or Final Cert. Five
Years’ Course C. & G.; good prospect of per-
manency in large and expanding organisation:

[4618

| TELETRON SUPER INDUCTOR COII §

|

FERRITE ROD AERIALS
Wound on high permeability Ferroxcube rod.
Medium wave 8/9. Dual wave 12/9.
Type HAX. Selective
crystal diode coil for tape
and Quality amplifiers,
@ Hizh Q @ Litz wound
@ Dust cored. 3/- ea.
HAX.L. (LW), 3/6 ea.
Dual wave TRF. coils,
matched pairs (as iltus-
3 trated) 7/- pr. Transistor
coils—I.F.T.’s, etc, etec
[ Available from leadmg stockists.
Stamp for complete data and circuits.
E TELETRON CO. LTD
]266 Nightingale Road, London,-N.9. HOW 2527

THE

“Dust Bug”
| AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR

CECIL E. WATTS
and E {Sound ing and Reproductiony

Qakleigh Grange, High Cross, nr. Uckfield, Sussex-
Or your local dealer.
=———— Price 18/6, plus 6/2 purchase tax' ——=

From
P e

PRECISION RESISTORS

Wirewound to 1% accuracy, any value
between 1 and 1,000 ohms. 2/6d.

Set of twelve Resistance Box Standards
to cover 1 to 1,110 ohms in 1 ohm steps.
accuracy 1%, wirewound, 27/- per set.

R. MASSEY, 25, DOMINION AVE., LEEDS, 7

—————CROYDON TRANSFORMERS

C.R.T. ISOLATION TRANSFORMERS
Type A: Ratio 1-1.25 giving a 25%, boost on Secondary.
2 wvolt 7/6; 4 volt 7/6; 6.3 volt 7/6; 10.8 volt 7/8;
13.3 volt. 7/8. Low leakage windings.

'ype B: Mains input 200/250 voluz Multi output,
0-2-4-6.3-7.3-10 and 13 volts. Input has two taps
which increase output volts by 259% and 509%, 15/-
each, Low leakuge windings
Type C: For use with 2 volt. Tubeu with falling emission.
Input 200/250 volts. Output 2-2§-24-2§-3 volts at
{ || 2 amps., 12/8 each. Low leakage windings.

Please add postage 1/-.
L————2, Pawsons Rd., W. Croydon

Vitavox Public Address Multicellufar Horns
S{hand complete with new |5 Ohm Pressure
nit, £12, 10, 0. Secondhand 8” Speakers in
Cabinet 5 Ohm, 21/-, New Fluorescent Quick
Start Ballast Units to operate 2 40w. Tubes,
state voltage, 19/6 each. 100 yds. coils, Twm
Plastic Cable, 35~ coil.
| Please add postage.

HAROLD MORRIS LTD.

423 Green Lanes, London, N.4, MOU., 52412

O S e
DECCA

RECORD
PLAYERS

Standard or L.P.
List Price £12/1/6

OUR PRICE
6 Gns.

‘Packing, carriage, in-
surance. etc., 10/6

Decca 78 r.p.m. variable speed record players.
fitted centre drive Garrard motors, ifrr plug-in
heads, aapphire styll, Rexine case, List price
£12/18{5. OQur price £6/19/6. Packing, carriage,
insurance, ete., 10/6.

Send stamp for bargain list of record players.
RONALD WILSON & Co.
12, BRIDGE ST., WORCESTER
l O TR T IO N
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/EVERSHED & VIGOLES SAFETY BRIDGE MEGGER
Testing Set. 100 v. B8ize approx. 14 X 7 x 8ins.
Weight about 24 1b. In pertect working order £3/10/-.

FRACTIONAL AC/DC MOTORS 110-220 v. 8ize
approx. 4 x 3in. Weight about 3ib. 37/8. Carr. &
phkg. 2/6.

TELEPHONE HANDSETS, 9/6.

DICTAPHONE CYLINDER TYPE CUTTING HEAD.
Complete with AC/DC Fractional H.P. motor etc.
110-220 v. 50/-.

GOODMANS P.M. SPEAKERS. 6in., 9/-; 8in., 11/6;
Carr. & pkg. 1/6 each.

4-VALVE (USED) SUPERHET UTILITY
Fully ioned

P.M. speaker.
133 x 12 x G}

RECEIVERS,
d only. 6}in.
Complete in pinewood cabinet. 8ize
200-250 v. A.C. mains, £3/18/6.

PHILCO RADIO SETS. 3-wave 5.valve. Fully re-
conditioned and tested. Incorporating 2 speed tuning.
In walnut cabinet. A.C.or Universal Mains. Approx.
size: 18 x 14 x 94, £5/10/-. Carr.paid.

23 LISLE ST, (cer. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

\

A NEW TAPE PRE-AMPLIFIER

Designed to professional standards for
3 HEAD DECKS. i

% Completely separate recording and
replay channels with direct/replay
monitor comparison switching.
Correct pre- and post-equalisation
to C.C.I.R. standards.
Peak-programme metering.

Good bias and erase supply.
Designed primarily for WEARITE
TYPE 2B TAPE DECK—per-
fectly suitable for all good 3 head

%

ARIEL SOUND
57, LANCASTER MEWS, LONDON, W.2
Telephone: PADdington 5092.

4
W !

b Al
o,

CONVERTOR TYPE 26. For conversion
from channel 3 to channel |, complete with
self-contained power supply unit and totally
enclosed in 2 handsome, well finished steel
case. Price complete, £11/17/-.
Also available in chassis form less HT supply
but including mains operated heater supply
forinclusion in receivers. Price complete, £8
CONVERTOR TYPE AC/4. For weak
slgnal areas. Price complete, £15/15/=

{Leaflets on request.)

SPENCER - WEST,
Quay Works, Ct. Yarmouth.

Telephone : 3009.
Grams . Spencer-West, Gt. Yarmouth.

. SITUATIONS VACANT
AN Assistant Development Engineer Is re-
quired who is accustomed to telephone
practice, including simple automatic systems;
he should have some knowledge of audio fre-
quency electronics and of acoustics; the salary

would in the range £550—£650 p.a.—Apply
to Chief Engineer, Winston Electronics, Ltd.,
1, Park Rd, Hampton Hill, Middlesex. [4628

LECTRONIC engineers are wanted in large

Midland engineering plant, the positions
are progressive and interesting requiring quali-
fled and experienced electronic engineers,
senior and junior for rapidly expanding labora-
tory engaged upon measurement and control
problems.—State age, qualifications and experi-
ence fully, in confidence, to Box 3082. [4534

ANTED, car radio mechanic for car dis-
tributors specializing in a
radio; Smiths Radiomobile and Ekco dealer-
ships held; permanent position and good salary
for suitable applicant; must be experienced;
also boy trainee required.—Apply Sales Promo-
tion Manager, J. Davy, Ltd., 181, Kensington
High St., London, W.8. Tel. Wes. 9641. [4595

TV MANUFACTURING, Ltd., have an open-
ing for a senior TV engineer, for the de-
velopment of domestic TV receivers, this posi-
tion has very good possibilities for advance-
ment for the right man.—Applications, stating
date of avallability

experience,
3 Chief Development
[4619

salary and
should be

sent to the

i Engineer, Oulton Works, Lowestoft.

IBOX

V

ELECI‘RONIC Engineer required by London
manufacturers of radlo components to
take charge of measurements laboratory and
test gear design; experience of measurement
capacitors or telecommunication cables essen-
tial: salary £750 p.a.—Write details of quali-
fications, experience, age and present salary:
2259. 4375

ELEC’I‘RONIC Engineers and Physicists reqd.
for rapidly expanding research dept. Can-
didates should have experience of electronic
instrument development, Ex?erlence in pulse
circuits or ultrasonics desirable but not essen-
tial, B.Sc. or H.N.C. standard.—Write full
garflcs‘ to Glass Developments, Ltd., Brixton,
WW.2. [a237

THE TELEGRAPH CONDENSER Co., Ltd.,
require radio and TV engineer with iabora-
tory experience for work in conmection with
printed ~circuits. H.N.C. standard. Super-
annuation scheme.—Write giving full details of
education and experience, age and salary re-
§u1red to Personnel Manager, T.C.C., “
orth Acton, W.3. [4311

ra-

ELECTRONIC‘ engineers,—Experienced
duates required for work on devices employ-
ing television technique and also the design of
electrical circuits around transistors; commenc-
ing salary up to £1,500 p.a. for really com-
petent men; excellent working conditions in
new factory in Surrey (1% hr. Waterloo).—
Apply Box 3087. [4539

VACANCIES exist for engineers in radio and
radar field at our various depots; applicants
should possess 1st class P.M.G. wireless certi-
ficate or Ministry of Transport certificate; ap-
plications from "long service naval personnel
welcomed.—Reply to, W. H. Smith Ci
Electrical Engineers, Ltd., 68,
Street, Manchester, 1

YOUNG men required for assemblg. wiring
and testing of electronic apparatus, some
experience with scientific instruments an advan-

ge, technical school education, must have
completed National Service; pension scheme
S-day week, canteen; Camden Town district;
salary according to age and experience.—Please
apply, stating age and experience, to Box [333295

HONOURS(graduates in physics or electrical
engineering are required for advanced
work in a guartz crystal laboratory; the posi-
tions offered afford excellent opportunities for
young men or women to specialize in the study
of piezoelectric materials from th the
theoretical and practical viewpoints; an interest
in mathematics and electronics would be an
advantage for this work.

LIVING accommodation can be made available
to successful applicants.—Write Box W.Q 9363,

Grosvenor
[4648

A, K. ADVG., 212a, Shaftesbury Ave., London.
w.C.2. [4460
ATFIELD INSTRUMENTS, Ltd., who are

now expanding theilr laboratories, required
senfor and junior electronic engineers with
experience in the design and test of high grade
radio and industrial laboratory equipment.—
Apply in writing, in the first instance, stating
age, experience and salary required, to Hatfield
Instruments, Ltd., 175. Uxbridge Rd., Hanwell.
Ww.7. [a452

MINISTRS{ OF SUPPLY requires electronics
technician at Burghfield, near Reading,
to supervise investigation of faults in radar.
H.F. and pulse circuits: qualifications, British
of British parents, recognised engineering
apprenticeship cr equivalent training in appro-
priate trade, detalled kmowledge of radar, H.F.
and pulse circuitry essential; experience in
fault finding and compiling investigation
reports advantageous: H.N.C. or equivalent
desirable; salary within £772-£945 p.a.; not
established but opportunities to compete for
establishment may arise.—Application .forms
from M.L. & N.S.. Technical and Scientific
Register (K), 26, King St., London, S.W.1,
quotinrg D150/5A. 14531

 GALPIN'S

ELECTRICAL STORES

408, HIGH STREET, LEWISHAM, S.E.13
Tel.: Lee Green 0309,
TERMS: CASH WITH ORDER. NO C.0.D.

All goods sent on 7 days’ approval against cash.
EARLY CLOSING DAY THURSDAY

| HEAVY DUTY SPOT WELDING TRANS-
FORMERS, input 200/250 volts. OUTPUT a
combination of 2, 4, 6, 8, 10, 12 volts at 120/
150 amps. New £6/15/- each, carrlage 6/-.
MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT a
combination of2, 4, 6, 8, 10, 12 volts at 50/70 amps.
New £5/2/6 C/paid.
HEAVY DUTY L.T. OUTPUT TRANS-
FORMERS, 200/250 volts Input, Output a
combination of 6, 12, 18 and 24 volts at 30 amps.
£4/2/6 each. Cj/paid.
Another Input as above, Output 0, 6, 12, I8,
24 volts at 12 amps., 55/- each, post 2/-. Another
Input as above, Output 0, 6, 12, 18, 24 voles,
6/8 amps., 46/6 each.
HEAVY DUTY L.T. TRANSFORMERS
suitable for rectifiers, soil heating, etc. Input
2007250 volts. Output a combination of 6, 12, 18,
24, 30, 36 volts at |5 amps., 67/6 each, post 2/6.
Another!nput and Output asabove butat 6 amps.,
4716, post 2/-. Anotherinput and output as above
but at 4 amps., 36/6 each.
EX-RADAR MAINS TRANSFORMERS. In-
put230 volts. Output 4 or 5 Kilo-volts at 30 min.,
also 3 L.T. windings 4v.2a.,63v.2a,2v.2a,,
these transformers are capable of a larger output
than stated and are immersed in oil. £3/15/- each,
carriage 5/-.
EX-U.S.A. ROTARY CONVERTORS, 12
volts D.C. input, outputs 500 volts 50 mA. 275 v.
100 mA. Complete with smoothing, 22/6 each,
carrlage 2/6. As new.
1,000 WATT AUTO WOUND VOLTAGE
CHANGER TRANSFORMER, tapped 0/110f
20072307250 volts, £5/15/= each, carriage 4/6.
500 watt ditto, £7/15/-, carriage 7/6.
350 wate 55/, 500 watt 75/=, 200 watt 45/-.
CHARGING KITS CONSISTING OF
RECTIFIER AND TRANSFORMER for
charging 6 or 12 volt batteries at 2 amps. (input
2007250 volts) 32/6 each; ditto for 4 amps., 46/6
each.
| EX-R.A.F. DYNAMOTORS 24/28 volts D.C,
input 1200 volts, 17 milliamps } hour rating,
11/6 each.
| EX-RADAR IMPULSE TRANSFORMERS,
2 Mu-Metal transformer in oil, Output believed
to be 15 kV. at 3 kW. R.F., only 7/6 each.
ROTARY CONVERTORS, 24 volts D.C.,
input 50 or 110 volts 500 cycles | phase, Output
at 300 watts, £7/10/- each Cfforward.
METAL RECTIFIERS, large type, 50 volts at
{ amp. D.C. Output (70/75 volts A.C. Input),
these can also be broken down for low tension
rects., 7/é each.
EX-G.P.O. EARPHONE with separate carbon
type Microphone, 40 ohms reslstance, 6/6 each.
AUTO WOUND TRANSFORMERS, 4 kilo-
watts |10 to 230 volts or vice versa, £15 each,
Clforward; ditto double wound 3 kW., Input
230 volts, Output 55/0/55 or can be used the
other way round, £16/10/- each, C/forward.
MAINS TRANSFORMER. Input200/250volts,
Output 25 volts 2 amps., centre tapped, 22/6 each,
EX-R.A.F. MORSE TAPPING KEYS, com-
plete with flexible lead with Jack Plug, 3/6 each.
EX-GOVERNMENT MAINS TRANS-
FORMERS, suitable for soil heating, garage
lighting, etc. Input 180/250 volts, Output 0/14/17
volts 20 amps., 45/ each, carriage 3/6; anot_her
same Input, Output 4 volts 20 amps. twice,
30/= each, Cfpaid.
LARGE WIRE WOUND FIXED RESIST-
ANCES, 350 ohms to carry } amp., slider easily
fitced, 5/- each.
MAINS TRANSFORMERS, 200230 volts.
Input 0/9/18 volts 3/4 amps., Output suitable for
battery chargers, etc., 22/6 each.
ELECTROLYTIC CONDENSERS, 1000
M.E.D. 75 volt working, 6/6 each; 2000 M.F.D.
12 volt working, 5/- each, post I/-.
| EX-W.D. CONVERTORS, 18/24 voles D.C.,
Input 450 volts D.C., Output complete with
reduction gear, these can be easily converted to
work off A.C. mains, approx. power § h.p., suit-
able for grinders, lathes, etc., 20/- each, post 2/6.

Nr. Lewisham Hospital.

Clients in Eire, please allow at least double the
carriage stated to allow for customs clearance
charges.
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FERRANTI LTD.

(Electronics Dept.)

Manchester, have the following vacan-
cies at their Moston, Chadderton and
Wythenshawe factories:—

1. CHIEF PLANNING ENGINEER
for Cathode Ray Tube production.
The essential qualification is pre-
vious responsibility and experience
in planning and progress, preferably,
though not necessarily, in T.
manufacture.

2. PROCESS CONTROL ENGIN-
EERS with considerable experience
of C.R.T. production and of the
technical problems involved.

3. TECHNICAL MAINTENANCE
ENGINEER with experience of
vacuum equipment and automatic
and mechanical apparatus of the
type used in C.R.T. production.
Knowledge of electronic circuitry
would be an advantage.

4. PLANT ENGINEER. A young
mechanical engineer, preferably with
some knowledge of vacuum or
chemical techniques is required to
assist in the design of automatic
plant for C.R.T. and valve pro-
duction.

5. CIRCUIT ENGINEER for work
with new types of valves including
the design of circuitry for use with
them. The successful candidate
would also assist the Sales Depart-
ment in establishing these new

types.

6. VALVE DESIGN ENGINEERS
holding good hons. degrees in
Physics or Electrical Engineering
and preferably with previous ex-
perience of Valve design.

7. CIRCUIT ENGINEER for Ceramic
Valve Laboratory, having experience
of RF. work and preferably of
pulse circuitry. He would be
requlred to determine the character-
istics of advanced types of valves
opening up new and interesting
fields.

Salaries would depend on age and

experience within the following ranges:

Post 1, £800-£1,000 per annum.

Posts 2, 4, 5, 6, and 7, £600-£900 per

annum.

Post 3, £500-£700 per annum.
Permanent staff appointments with
Pension benefits. Application forms
from Mr. T. J. Lunt, Staff Manager,
Ferranti Ltd., Hollinwood, Lancs.
P]gz;ze quote reference PDH1, 2, 3, 4, 5,
6 7.

A Leading Radio and Television
Manufacturing Company
requires the services of a Chief
Engineer. Salary up to £3,000
per annum, according to
qualifications and experience.
Superannuation and Insur-
ance Schemes in operation.
Please reply, in strictest con-
fidence, giving full details to
Box No. 2694.

SITUATIONS VACANT

| t
A SENIOR Engineer s required for a respon-

sible post on design of Communications Re-
ceivers and Low Power V.H.V. R/T Equipment.
Applicants should have a good englneering or
scrence degree, or eguivalent qualifications and
at least five years' experience im these fields in
responsible positions.—Applications should be
addressed to Personne! Department. S.E.,, Mur-
phy Radio, Ltd., Welwyn Garden City. 4430

A SENIOR Communications Engineer is re-
quired for responsible post on desi
Carrier Telephony Radio Links. Appl cants
should have a %ood engineering or science de-
nt qualifications and at least
five years’ experience in a similar post.—Appli-
cations should be addressed to Personnel Depart-
ment. S.C.E.. Murphy Radio. Ltd., Welwyn Gar-
den City. [a431

IEMENS BROTHERS & Co., Ltd.,, require
techniclans for their Research Laboratories

at Blackheath, S.E.3 engaged in work on elec-
tronics and telecommunications; pensionable
stafl posts with good prospects of advancement.
—Apply in writing to Siemens Brothers & Co.,
Ltd., Ref. 744/12, Woolwich, 8.E.18, .glving
particulars of age, qualificatlons, experience
and salary requlred [a462

RAFTSMEN for Radlo and Television Ser-

vice required at Shrewsbury and Ludlow
districts; applicants must be fully experienced
in the rJ)alr and maintenance of all types of
radlo and- television recelvers; .rate of pay at
present 4/1 ger hour; N.J.I.C. conditions.—
Apply, in Mr. W. Winwood, Sub-
Area Mnnnger. N'idlands Electricity Board
Spring Gardens, Ditherington, Shrewsb u? 63

DISON SWAN ELECTRIC Co., Ltd., have a

vacancy for an e'n% eer to take charge of
their Special Products evelopment Laboratory.
candidates should have an engineering degree
or its equivalent, and should have experience in
developing electronic equipment ready for fac-
tor{' production.—Please write full particulars,
including _age and salary requrred to ‘155

arlng Cross Rd., London, W.C.2. Reference
K. [0086
RADIO techniclans required by International

Aeradio, Ltd., for overseas service; perma-
nent and pensmnable positions, inclusive salary
from £894 per annum to £1.373 per annum,
tax free. according to marital status;
accommodation; kit allowance; free air fares;
generous U.K. leave.—Qualifled candidates to
whom replies only wjll be sent please write
%rolting RT to Personnel Officer. 40. Park[ogg.é

DEVELOPMENT Engineers.—A leadlng Manu-
facturer of Radio and Television Receivers
has vacancies in its Laboratories for Electronic
Engineers with experience in the Design and
Develnpment of this tpye of equipment. Situ-
ated in the Midlands. Salaries according to
qhualiﬁcu!ons and experience.—Those interested
ould write, givirg details of career nnd salarg
expected to the Personnel Manager (
_Box 2541

'HE LONDON HOSPITAL MEDICAL COL-

LEGE, Turner St., London, E.1, requires a
technician for the construction, testing and
maintenance of electro-medical apparatus:
O.N.C. or equivalent qualification desirable but
not essential; sala% according to age and

%rience. on the itley Scales for Medical

oratory Stafl.—-Applications, stating age,
quanﬂcatrons and experience, to the Secretarg
within 14 days.

PPLICATICNS Invited for Electronics Tech-
nician. _ Dutles include construction  of
equipment for wide range of researches. Pre-
vxous experience an advantage but suitable
applicants having just completed National Ser-
vice considered. alary in_range £340-£480,
plus London Weighting. Pension scheme.—
Write Professor A. R. Ubbelohde, Department
ot Chemicnl Engimneering, Imperial Coilf(sggé

UNIQUE o portunity for the right man;
medrum-s zed engineering company in S.W.
London requires enthusiastic electronic en-
gineer to take charge of small development
section; academic qualifications necessary, but
breadth of interest even more important;
products range from aircraft radio equipment
and radio components to domestic appliances
and tape recorders; substantxal salary and
assured future for the right man.—Box [342&32

Decca Radar,  Ltd., invite
for a responsible post as
estimal their laboratories; applicants
must have a sound Eknowledge of mechanical

STXMATOR
Fu::atlons

and electronic e 1neermg1 coupled with sub-
stantial suitable ndustria experlence. excel-
lent starting salary rising scale:

Brltis}lx natlortxia.llty essentlal
-Rep! uoting
Ltd., g 'Folworgh Rise,

DECCA RADAR LIMITED invite applcations
from young men, pretembz of H.N.C.
standard or above, who would like to become
microwave engineers working Iin the modern
wide field of navigational aids; training will
be given to suitable applicants to fit them for
riurogressive career; British nationality essen-
tial; there is a pension scheme in gperation.—
Write, giving full personal particulars and
quoting RLA91 to Deccar Radar, Ltd., Radar
Research Laboratory, 2, Tolworth Rise,
biton. Surrey. [0

pension scheme.
Decca Radar,

Surblton. Surre:
{0193

ENGINEERS AND DRAUGHTS-
MEN: Excellent opportunities for
keen and enthusiastic engineers and
draughtsmen for a wide variety of
work associated with Radio and
Machine  Frequency, Resistance
Heating Development, and Applica-
tion problems. The posts are
permanent and pensionable, and
every opportunity for advancement
is available. Salary will be in
accordance with age, experience and
qualifications.

Engineers for development and design
of Radio Frequency Generators.
Applicants must have had a full time
electrical apprenticeship and ex-
perience in high power R.F. equip-
ment. Qualifications—H.N.C. or
full time University Degree.

Engineers for development and design

of Mechanical Handling Equipment
associated with Radio and Machine
Frequency Heating Applications.
Applicants must have had a full
electrical or mechanical apprentice-
ship and experience in the design of
Mechanical Handling Equipment,
including pneumatrcs and hydraulrcs
Qualifications—H.N.C. or full time
University Degree.

Technical Assistants and Junior
Engineers for Experimental Labora-
tory work on problems related to the
application of Radio, Machine Fre-
quencies, and Resistance Heating.
Candidates must have had a full time

electrical or mechanical apprentice-
ship and reached at least O.N.C.
standard.

Draughtsmen, Seniors and Juniors
for circuitry layouts, mechanical and
electrical equipment associated with
Radio, Machine Frequency, and
Resistance Heating  Applications.
Candidates must have had a
electrical or mechanical apprentrce-
ship and have O.N.C. or H.N.C. in
mechanical or electrical engineering.

Write for application form to: The
PersonnelManager, Metropolitan-
Vickers Electrical Co., Ltd.,
Trafford Park, Manchester, 17,
marking envelope ¢ R.1L.

e —————————

Situations Vacant
HIVAC LIMITED

Manufacturers of specialised thermionic and
electronic devices, offer interesting posts for
scientists, engineers and technicians in their
expanding organisation on research and
development projects in_valves, cold cathode
tubes and transistors. Previous experience in
these fields, though an advantage, is not essen-
tial, but a sound education and an active and
enquirmg mind are. Encouragement will be
given, wherever possible, to the publication
of orfglnal work.

The Company is a member of a major com-
munications Group-and the posts, w
available for both senior and junior applicants,
are pensronn ble and offer scope for advance-

ment. There is a five-day working week,

Applications in writing, which be treated
in strict confidence, stating age, education,
qualifications and salary expected, should be

addressed to ¢ Engineer-in- Chief,
Greenhill Crescent, Harrow, Middle-

Limited,

sex.
—_——e—— e -
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SITUATIONS VACANT
NEW BOOKS ‘(1) alzxsrsrc_xs:jrsf a;lg Eéll:ctr;)nilc Englneell's
e required for the emica. Metal-
ON RADIO & TELEVISION || lurgical Diviion of ‘the blesey Co., Lid. AL
B 2 ’ ractive posts are available for junior and
izu;d Reﬁr‘)d“;t'é"'Abéq‘ A. Briggs... 'glé ‘senio_: grades in new, well-eqtﬂppejd and ex-
udspeakers, by . A. Briggs ............ £ panding Physics and Electronics Laboratories.
Practical T.V. Aerial Manuals for Bands APPLICANTS should be interested in the
land Ill, by E. Laidlaw 4/9 development and application of semi-conduc-
Fundamentals of Transistor, Itors, dielectric, piezoelectric or magnetic
Krugman i 22/ materials.
Radio C ""' """ ’ H """"" h """"" | POSITIONS are permanent and pensionable
io Control of Model Ships and and offer considerable scope for creative work:
Aircraft by F. C. Judd ..o 9/~ | | salaries will be generous andi commensurate
Radio Amateurs Handbook A.R.R.L. with qualifications and experience.—Write in
1955 . 3Ny- ! confidence to t,he' Technical Manager, The Ples-
An Introduction to Colour Television, ) Thi Gneimicn) wnd Metallurgical Division |
by G. G. Gouriet, 72 pages, 12 dia- | of the Plessey Co., Ltd., is engaged in the |
BPAMIS, €LC. .ovvuvnrneninrnsninnrerssnnnnss 9/6 development of interesting new products for
Foundation of Wireless, by Scroggie the electronics, radio and TV industries,
(revised) 13/6 PHYSICISTS and Electronic Engineers are re-
World Radi - 0 quired for development, applications and in-
- stPumentation wor?: on semi-conductors, ferro-
Johansen . 10/~ | | electric and ferromagnetic materials.

Practical F.M. circuits for the home A'I('erAncl:TIVE osr,lsn are availﬁble gor éuni:‘ll'
construction, by R. Deschepper ...... S and senior grades new, well equipped a
Radio Data Chal):ts by sa -"’-p Beatt A expanding Physics and Electronics Laboratories.

blished by Wirel W' y Ye POSITIONS are permanent and J)enslonable
published by ireless o‘rld ......... 8/~ and offer considerable scope for advancement.
Remote Control by Radio, by A. Salaries will be generous and commensurate
Bruinsma, Phillips Technicalseries ...  9/— with qualifications and experience.
ALL POST FR . 5 WRITE in confidence to the Technical Manager,
T FREE. Write for New List of The Plessey Co., Ltd., Towcester, Northants.
ENGLISH AND AMERICAN BOOKS AND (3) THE Plessey Company, Ltd.—Vacancles
PERIODICALS exist in new, well-equipped and expanding
laboratories of the Chemical and Metallurgical
Division for junior and senior Physicists and
. Electronic Englneerst wl}l'.h lﬁ{ogxi%ssivg l(ligeaasri
3 el
12 LITTLE NEWPORT STREET, R ceNi Sy TG the | fofloWing
LONDON, W.C.2 (Adjoining Lisle St.) Magnetlc measurements.
Acoustics.
Pjezoelectricity.

Design of electronic apparatus,

Radio interference suppression.

Design of electromagnetic devices.
POSITIONS are permanent and pensionable and
offer considerable scope for advancement;
salarfes will be generous and commensurate
with qualifications and experience.—Write in
confidence to the Technical Manager, The
Plessey Co., Ltd., Towcester, Northants. (4260

ARCONI'S WIRELESS TELEGRAPH Co..

Ltd., regu.lre draughtsmen at _their
Chelmsford and Acton offices; men experienced
in the design of radar, radio or electronic
equipment are needed to meet expanding
development programmes; 5-day week, suger-
annuation fund, social and athletic club
Secretary.

Leads the world in |t e e
TA P E R E c 0 R D | N G Sgi_,iegg;lnmtmd, stating age, tralning m%agaé

SIEMENS BROTHERS & Co.. Ltd., have
world’s most vacancies in their laboratories at Woolwich

For details of the

. for assistant en
advanced Tape Units and Tape ltialt work to‘n ﬁ ctrontlx(l:s as ﬁppcl})ed 0 lltl)ltg-
t: istance telephony; e Wwor vers multi-
e e s channel carrFer current telephony and tele-
grafuhy over long distance open-wire lines and
cables in addition to VHF and UHF radio

new equipments

circuits; field trials for such
over-

afford opportunities for short periods o
seas experience, and young engineers
obtain overseas installation experience.
laboratories are =also engaged on the
development of specialised carrier current ter-
minal equipment for use with submarine cable
systems employing submerged repeaters; oppor-

VERDIK SALES LTD.
8,RUPERT COURT, WARDOUR ST.,LONDON, W.|
Gerrard 8266

tunifies are.” available _for dealing ~with
= — | mechanical design, the physical E:rl_ncx les of
component design and e miniaturisation of

equipment.

THERE are vacancies for
wish to take up sales an
work involving commercial as well as nica
requirements; this work necessitates a period
of laboratory training before undertaking
overseas travel.

APPLICANTS should have Ordinary Natlonal
Certificate or higher ?uallﬂcation: experience
in the maintenance of multi-channel carrier
telephone or telegraph equipment an advantage.
APPLY Siemens Brothers & Co., Ltd., Ref.
744/11, Woolwich, S.E.18. 4377

A VACANCY exists for an electronic jnstru-
ment develogment engineer in the Tele-
communijeations Laboratory of British Insulated
Callender’s Cables, L i

Kirkby, nr. Liver-
pool; candidates should hold a

!oung engineers who
project engingeringl

WAFER SWITCHES
TO SPECIFICATION

One or more type “H"
switches having any desired
contact arrangement or wafer

spacing made from parts sup- td.. at

degree in

Plled b)’ A-B Metal Products physics or engineering and have previous
Ltd | experience in the design and development of
. ielectromc instruments.—Applications, quo

reference P/60/54, should be addressed to The

Most types despatched within Staff Officer, B.I.C.C., Ltd., Prescot, Lan[%ségs

hours. URPHY RADIO, Ltd.. have vacancles in

1%:% Elec_tronlcst Dl&/is}on Lagox('jatm?es tfgr

: : quali engineers to des and develop the

Send for Price List of 82 following: 1. VHF, and U.HF. Communica-

standard arrangements titzjnsr equiigmentt. 32. éxlrborae "Sdi roux':g
’ " radar equipment. 3 omputing devices a

and switch design chart servo systems. 4, Nucleonic equipment and

measuring instruments, 5. Transistors. The

salary range is £600-£1,000 per annum

Orders and enquiries by post only:

depending upon ex?erience. Further posts
are available to engineers of H.M=C. standard

SPECIALIST SWITCHES J cf,couicient navos, less ommerience, | tne
These vacancies are at Welwyn arden City

but one or two vacancles of a similar nature
are avajlable at the Ruislip Works.—Applica-
tions, giving age, full details of qualifications,
experience and salary required, should be for-
warded to Personnel epartment, Murph
Radio, Ltd., Welwyn Garden City. [4433

24 CRANBOURN STREET, |/
LONDON, W.C.2

TELENG

THE EQUIPMENT

FOR —
‘Communal’ Aerial
and

Wired T/V Systems
FOR-

High Frequency Test,
Control and
Repeater Purposes.

WIDE BAND *‘CHAIN"

MARK 111
Gain 20 db 4.2 db from 40 to 220 mc/s,
or £0.5 db over any single T/V channe!.
75 ohm unbalanced in and out. OQutput up
to I.l v. R.MS,

AMPLIFIER

H.F. INDICATOR METER TYPE 2

20 m/v-2.5 v. in 3 ringes. 5 to 300 mqfs.
Small probe. Shunt C at R.F. only 1.5 pf.
Stabilised Valve-Bridge Circuit. A sensitive
R.F. transfer indicator, for lab. or test bay.

ALSO

TURRET TUNERS for T}V receivers: with
3425 mc/s I.F. Models also for conversion
of receivers with 13 to 19 meis ILF

WIDE BAND REPEATERS. Gain 30 db
Ba_nd | only and Single Channel Repeaters,
with and without A.G.C.

CO-AXIAL CABLE J.B.’s, COUPLING
AND TEE UNITS

Telefusion (Engineering) Ltd.
Teleng Works, Church Road,

Harold Wood, Romford, Essex.
Ingrebourne 2901
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GUIDED WEAPONS

Design Engineers—Technicians.

The Guided Weapons Department of the Bristol
Aeroplane Company Limited, at Fiiton, requires to
recruit the following:—

L Design Engineer: To design and develop D.C. and
L.F. circuitry for use in computing and other
servo applications. A degree in Electrical Engin-
eering or an equivalent professional qualification

is desirable.
2. Technical Assistanr: To service electronic-servo
tent Consid 1 ticalexperience, &

high standard of education and & sense of responsi-
bllity are essential requirements.

Applicaﬂons, quoting D.0.35, giving dctails

of age, experience, and salary required,

should be addressed to the Personnei

Manager, Aircraft Division, BRISTOL

AEROPLANE COMPANY LIMITED, Filton
House, BRISTOL.

ARK A YiTS

RADIOS PHONOGRAPHS TV
TEST EQUIPMENT HI-FI
Wreite for FREE Brochure

Radio Kits, Inc. - 120 cepar sireer
NEW YORK 6 NEW YORK « U.S.A.

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

Send for the Candler
BOOK OF FACTS.

il 1t gives details of all Courses.

Fees are reasonable.

Terms ; Cosh or Monthly Payments.
THE CANDLER SYSTEM CO.
{(55W) 52b ABINGDON ROAD, LONDON, W.g
Candler Colorade, US.A,

System Co., Denver,

T.V. COMPONENTS
SURPLUS & SECONDHAND

T.V. TUBES AS SUPPLIED TO THE TRADE AND
INSURANCE COMPANIES, RECONDITIONED
AND SURPLUS. GUARANTEED.

VIDEO ELECTRONICS

16/22 Bacon Street, London, E.I.
BIS. 0419/0410.

ALD. “Approved

TRANSFORMERS
of all types up to 25 KVYA for Single or Three
Phase operation, Phase Conversion, etc.
MAINS
Output, and Special Purpose Transforimers 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 *+ Walsail
Telephone: BLOX 66464

TRANSMITYTING LICENCE. |

| of work, with or without experience.

SITUATIONS VACANT i

ESIGNER (25-55 yesrs} required by old-
established firm of electrical component
manufacturers in N.W. London. Applicants
must possess sound knowledge of radio fre-
quency circuits, pul!se forming networks and
experience in the electronic, radio and/or tele-
vision industry would be an advantage. Super-
annuation scheme.—Write, stating age, experi-
ence and_ salary required, to Personnel
Manager, Box 3M S4550, A.K. Advg., 212a,
Shaftesbury Ave., W.C.2. {4665

DECCA RADAR LIMITED require the services
of a first-class mechanical engineer for
work on their microwave link systems; this
?ost is a special appointment and a substan-
ial starting salary is envisaged on a rising
scale; British nationality essential; nsion
scheme in operation.——Please write, giving full
particulars and quoting RLABY9, to the Re-
search Director, Decca Radar, Ltd., Radar
Research Laboratory, 2, Tolworth Rise, Sur-
biton, Surrey. {0130
I grew up in the radlo components trade and

my 30-year-old business is flagging for want
of the right kind of help; I need someone—now
—with specirlized knowledge and eXxperience
like my own, who knows the business inside
out, who can compile and maintain a catalogue,
and who will justify high pay; technical know-
ledge alone insufficient, must have experience;
write me fully if you think you are the man,

T ber I want sc to help me, not
a passenger to teach.—Box 3454, t4636
SENIOR and junior design draughtsmen re-

quired for Interesting work in connection
wjth electronic equipment, commercial radio
and television and/or light electro-mechanical
engineering. London area;, the positions vacant
offer ample scope and opportunity for future
advancement to men of good ability: a high

salary will be paid to the selected candidater;
all recognised staff privileges available: please
reply, glving full details of experience to—Box
2442, (4409

ELEPHONE engineers.—A well-known Lon-
don compnng' manufacturing Telecommuni-
cation egulpment have vacancies in their sales
section for (a) engineers for preparing tenders,
(b) engineers for editing and writing technical
publications. (¢) engineers for instructing and
traimng customers’ en%ineers; should have good
knowledge of carrier telephone and VF telel;rsph
systems; canteen and sports club facilities:
pensionable stafl posts; state age, qualifica-
tions and experience.—Box 2287. (4379
for

eir

ECCA RADAR, Ltd., have vacancies

radar mechanics and wiremen in th
research organization; these positions carry
excellent rates of pay and the possibility of
promotion to staff appointments; the work is
of a varled and interesting nature, concerned
with the development of modern navigational
alds; there are good canteen facilities; British
nationality is essential.—Reply. %uotmg ref.
RLA 78, to Decca Radar, Ltd.,, 2, Tolworth
Rise, Surbiton, Surrey. [0138

DECCA RADAR, Ltd., invite applications
from electrical engineers and physicists of
degree standard, having practical experience in
microwave components, to work on advanced
microwave and millimetric aerial design in a
rapidly expanding group: the prospects for men
of ability are considerable. British nationality
essential; a pension scheme is in operation.—
Please write to Decca Radar, Ltd., 2, Tolworth
Rise, Surbiton, Surrey, quoting reference
RLAS5. [0192

RAUGHTSMEN.—An expanding production
programme has created a number of vacan-
cles for mechanical designers, senior daughts-
men and detail draughtsmen; situated in the

| Midlands; the work involves the complete engi-

neering of electronic apparatus for Government
contracts and of domestic radio and television
equipment.—Applicants interested in this t)l'be
are in-‘|
vited to apply. givine details of career and
salary expected to the Pesonnel Manager (Ref.
GLB.), Box 2438. 14398

HE GENERAL ELECTRIC Co., Ltd., Brown’s |
Allesley, Coventry, requires mech-
development engineers, cdesigner
draughtsmen and draughtsmen, preferably with
experience of radar-type equipments for work
on guided weapons and like projects; also re-
quired, senior and Jjunior electronic develop- |
ment engineers, partictiarly in the field of
microwave and pulse ap{:llcatlons; salary ac-
cording to age, qualifications and experience.—
Apply by letter, stating age and experlence, tc
the Personnel Manager, Ref. R.G. {0259

MINISTRY OF SUPPLY requires Electronics
Technicians at Farnborough, Hants (and
possibly at Bickley, Kent, later) to supervise,
or assist in, scheduling of R.A.F. telecom-
munication equipment showing breakdown into
sub-assemblies and components; preparing lists
of spares, connectors for aircraft installations; |
ensuring completeness of contractors drawings.

Qualifications—British  of British parents.
Recognized engineering  apprenticeship or
equivalent in electronics. Must have long

workshop experience radio/allied equipments,
able interpret drawings, specifications, circuit
diagrams. Knowledge component standardiza-
tion and R.A.F. servicing requirements advan-
tageous. O,N.C. or City and Guilds or equiva-
lent desirable. Vacancies in two grades at
salaries within £535 (age 26)—£772. Applica-
tion forms from A.B.1181, London Appoint-l
ments Office, Ministry of Labour and Natjonal
Service, 1-6, Tavistock Square, W.C.1. (4674 !

ENGLISH ELECTRIC VALVE
CO. LTD.

CHELMSFORD
JUNIOR ENGINEERS

required for Valve Development
Work, especially on the application
of microwave valves to circuitry.

Applicants should have a degree and
preferably some experience in
microwave technique or alter-
natively with amateur transmitters,

Apply, quoting Ref. 497M, to Dept.
C.P.S., 336/7, Strand, W.C.2.

PULLIN |

SERIES 100
TEST METER
ACIDC 10000 AV

21 RANGES
IOOpA to IOOOV

COMPLETE IN DIE-CAST
CASE WITH TEST LEADS
CLIPS AND PRODS
FULLY GUARANTEED

SENT POST FREE FOR £2o IOS.

OEPOSIT aND TEN FURTHER MONTHLY
pavments ofF £ 1. casn erice |lons
e d * prone 58927

RADIOCRAFT (L«

RCH AT LE!CESTER
CHURCH GATE E

T 697

FERRANTI LTD.
(Moston) Manchester

have vacancies for TEST ENGINEERS
to undertake work under the following
headings;:—

1. General testing and fault finding on
electronic and servo units.

2. Advanced testing of above units in final
form as analoguc computers.

General  testing  of clectronic testing
outfits. (This will mainly involve elec-
trical measurements.)

General testing and fauit finding on
£YTOSCOpiC Instruments.

Design, development and maintenance
of test equipment for electronics, servos
and gyroscopes. Knowledge of general
power supplies would be ‘an advantage.

A standard of approximately HN.C. is
desirable but lesser qualifications would be
acceptable if combined with practical
ability and experience of this or analogous
work (e.g. in H.M. Forces). Permanent
Staff appointments with Pension bencfits.
Application forms from Mr. T. J. Lunt,
itaaﬂ' Manager, Ferranti Ltd., Hollinwood,
ncs.

Please quote reference HGN.
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SITUATIONS VACANT

INSTON ELECTRONICS, Ltd. have a

vacancy for an engineer in their develop-
ment laboratories. Applicants should have
several years' experience on audio frequency
circuits, in addition to general electronic cir-
cuit knowledge, and would be required to work
on loudspeaking telephone equipment. A re-
| liable man is required, who can cope both with
development work, and with installation
queries.—Apply in
Winston Electronics, Ltd., 1,
ton Hill, Middlesex.

'HE General Post Office has vacancies for
radio operators at its coast radio stations
and applications are i{nvited from men between
21 and 35 years of age who hold the Post-
master-General’'s First Class Certificate of
ProﬂclencY in Radiotelegraphy; selected candi-

dates will be considered later for permanent
pensionable posts.—Application should be made
to The Inspector of Wireless Telegraphy, Radio
and Accommodation Department, erelpss
Telegraph Section, Union House, 8t. Martins

Park Rd., amg—
{4526

C,RCUITS le Grand, London, E.C.1, {4635
RADIO (Meteorological) Technicians required
by Meteorological Office. Qualifications:
Basic knowledge of radio and radar and ex-
perfenee in maintenance/operation of radar
equipment, including oscilloscopes. Successful
applicants serve in United Kingdom and over-
PAGES seas. Commencing London salary £467/10 at
age 25 or over, rising annually to £565, subject
FOR 2/6 to deductions for eagh year below age 25, Pro-
ONLY vincial salary £20 ‘0 £30 lower; overtime,
incopp 1 night duty allowance, etc.—Apply at any Em-
Poratmg these s¢. I ployment Exchange, quoting Borough 881. o
ater, i ar
{ actions | BUSH RADIO Ltd, require sentor and junior
¢ %20CIR cu engineers in their laboratories at Chiswick,
AmP“ﬁer ‘supe,het Kew and Plymouth; applicants should prefer-
Equipm S. eeder s, T.R.F, Secs ably hold a Higher National Certificate, B.Sc.
*SU ERenté;-tc Unies, Es: Et:lnzlneer ng or thSictsﬁ ug ﬁquiyalerﬁtlgualltﬂ%n—
5 - ons; experience in the following fields of de-
tails, supa.¢; s‘_FUH Conse, : velopment would be an advantgage; Domestic
t0-poin ¢ s'."."P"ﬁed layou:uct"’"al de- radio or television, electronic equipment for
SUperhets Fing diagrams 'an poine- aircraft. communication receivers, pulse cir-
o % O buildin, cults and micro-wave techniques.—Write, giv-
e PA = ing full details and salary required. to the
cetanlsk,r building UM Struce; Chief Engineer. Power Rd.. Chiswick. W.4.
ta‘."\R DiIo_ 3 sUperhet co ;,O";' [4395
1 a
*B As'i'T Structiona) ;e' AN electronic or electrical engineer of degree
d 'TE| CHa B standard is required to take charge of the
etajls for b RGER' co engineering department in a factory which is
CHARGER uilding 2 mplete part of a large organisation engaged in the
*RADIO CHEAP manufacture of all branches of communications
Resise. ‘Pages ) equipment. The successful applicant will be
w“ ance Colour C of '"'Ormag,'o res(!)onsible for engineering development. design
*RA'B:'VS;,OW_.. ode, Formujae a.-:j an uspeciﬂcation_ of all bxllew ite%g. asidwelxla ?.s
d routine engineering problems. e wide field
'°"Mation co ¢ TROL‘G of work to be covered offers considerable oppor-
*RADIQGa"d lise, eneral tunity for advancement. Living accommoda-
*Boo R Con tion for single or married persons can be made
B KLCOMPrehstrl_:ctors' tist available.
oks, Ensive |js S BOX wW., R2417, A K. Advg., 212a, Shaftesbury
*CATALQg E ¢ of Radi Ave,, London, W.C.2, 14490
Catalogye 5 ~—Profyse;
A nd price 1o 058ly ilyse h;lANAGER required for a unit of a well-
rg‘l:s‘eve'rx'w° p 1‘::: !’1_50:0?; c°mponr:.::,d s establiished e‘rjlgixtzeeringf conépnny edngaged
rin, 'ools, , n large-scale production of T a1 le-
You e 2 Irons, Ragis Boo)k(:l‘:to Tools, Vision: the successtul candidate will have &
ANT GET g 0 specialised knowledge of this class of work and
* T ETTER va will be capable of advising and supervising the
he mose hel, S Tops: LUE! design laboratories, tool design, planning and
SEND elpful book machine and assembly departments; this
A 2/6 OR Yo the Trade.n vacancy offers ample scope and opportunity to
nd, of o UR copy 1, | & man with high administrative ability; salary
fored €Oy, OUr variaple ; ODAY! up to £2,500 per annum; London area.—Please
7: ! i 30”" °Utxtaned"r n-dust rBeg)ly.még confidence, giving full details[.‘lsstg
90-550 30, jg.5 Ing vajye 3 @
or Ose,’ 29020 - 15'.75- 00, HE TELEGRAPH CONDENSER Co., Ltd..
erjal H.f’ invite applications from engineers fully ex-
SUPA perienced in radio and television deslgn to assist
21 O"_s D, Chief Development Engineer in development of
Markhouse R Dept. w.g) printed circuits. Qualifications at least to
Phone K po2d Longo, AM.LE.E. standard, This position offers scope
KEY, tone 6g n, E,jp7 for the right man who must be capable of
96 initiating and followlng projects to finality, in-

cluding contact with custcmers. Superannua-
tion scheme.—Write giving full details of quali-
fications and experience, age and salary re-
quired. to Personnel Manager, T.C.C., Ltd.
North Acton. W.3. 4313

ECCA RADAR, Ltd., have, due to the con-
tinued expansion of their research labora-

| tories, a number of vacancies for circuit design
engineers, these cover work in a wide fleld,
| embracing high and low power pulse, receiver,
A.F.C. radar display, and test equipment design
in standard and_sub-miniature form; applicants
should be of degree standard; experience is

THE PLESSEY COMPANY

LINIITED desirable but not essential; there is a pension
scheme in operation; British nationality.—

needs Please write, quoting RLA' 93, to Decca Radar,

td., Research Laboratories, 2, Tolworth Rise,

ENGINEERS Surbiton, Surrey. fo19{

for TECHNICAL sales/service manager required
for British West African branches of large
RADIO and TELEVISION

British company distributing domestic radio
J receivers, V.H.F. radiotelephone equipment

Experience in CIRCUIT DESIGN

and COMPONENT DESIGN ad-

intercommunication telephones, domestic an
commerclal refrigerators, air conditioners, and
office equipment; good technical radio back-
ground  essential; refrigeration experience
vantageous, desirable; familiarisation course arranged with

i o5 o : U.K. manufacturers prior to departure for
Will interested persons please write, Atr}l‘cz; ﬂrst-tclass slsisage sea/air, free ffl'g-
3 3 L nishe: quarters, ul pay on leave after
with ﬁly;_lhdelg?lls’ tocMr- J. RI?}: np};\)roximately | 18-mogthd %&urs, 4 ty,)enslon
S (< ompan td. scheme; apply in own handwriting stating age

Jone ? ey Pany 2 (preferably l{etween 21 and 30). whether

Boreham Wood Laboratories, Manor
Way, Boreham Wood, Herts.

{ married or single, full details education, quali-
fications, national service and business experi-
| ence; original references should not be sent—
Apply T, 8. D., Box 1134 [4489

writing to Cl'lzlef Engineer, |

ELECTRONIC ENGINEERS

are required by the

ENGLISH ELECTRIC Co. Ltd.

to fill vacancies in the Company’s
Laboratories at

LUTON and STEVENAGE

1. SENIOR MICROWAVE ENGIN-
EER-—applicant should have a good
theoretical background to degree stan-
dard and experience of design or
engineering of microwave equipment,
The work includes investigation of new
methods of construction with a view
to miniaturisation and weight reduction.

2. SENIOR ENGINEER—to lead a
group of engineers in the development
of specialised electronic test gear.

3. SENIOR ENGINEER—for work
on general circuit development, with
sound fundamental knowledge of elec-
tronics and the ability to apply it.

4. SENIOR INSTRUMENTATION
ENGINEERS—with a degree or
H.N.C. and experience of the design
of equipment for use in the instru--
mentation field.

5. SENIOR ENGINEER—to lead
a group concerned with development
and field trials of ground radar. Previous
experience essential.

6. SENIOR RADAR AND ELEC-
TRONIC ENGINEERS—for develop-
ment and field and flight experiments
of radar equipment. Degree or H.N.C.
standard preferred but applicants with-
out these qualifications but with wide
experience of this work considered.

7. SENIOR ENGINEER—for missile
telemetry installation planning. Appli-
cants must be familiar with existing
telemetry systems and measuring tech-
niques, suitable to a man with trial
experience.

8. JUNIOR ENGINEERS AND
LABORATORY ASSISTANTS-—are
required to assist in the above work.
Vacancies also exist for junior staff
with experience of, or an interest in,
Microwaves.

Housing assistance may be given in
some cases.

All of the above posts are permanent
and progressive and pensionable after
qualifying period ; attractive salaries
are offered to the successful applicants,
Applications should be sent to Dept.
C.P.S. 336/7 Strand, W.C.2, quoting
Ref. No. 1260B.
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A. V. ROE & (0., LTD.

have the following vacancies in their

WEAPONS RESEARCH DIVISION
at

WOODFORD
TECHNICIANS

For design and development work
At
least 3 vears’ experience in elec-

in a guided weapon project.
tronics or H.N.C. is necessary.

JUNIOR AND SENIOR
DRAUGHTSMEN

For design work in precision instru- |
mentation. At least 3 years’ experi-
ence in design precision engineering

or H.N.C. is necessary.

GOOD SALARIES AND
PROSPECTS
PENSIONS AND LIFE
ASSURANCE SCHEME

Application giving full particulars
of age, qualifications and experience

to be addressed to:
A. V. ROE & CO. LTD,,
WEAPONS RESEARCH
DIVISION, WOODFORD,
CHESHIRE.

Engineers required for new and ex-
panding Research L.aboratory in the
Surrey/Hampshire Area. The work
consists of fundamemal studies in
a_ variety of branches of Electronics.
The posts offer scope for initiative,
considerable freedom of action and
opportunities for advancement. Vacan-
cies exist for the following posts:—

(1) 1 Senior Engineer to take charge
of a group studying Initially
problems of Microwaves.

(2) 1 Senior Engineer to take charge
of a group engaged initially in a
Mathematical and Experimental
Study of Modulation.

Applicants, who should he graduates or
equivalent, should have had several
years® experience in rescarch or develop-
ment work, although not necessarily in
the field indicated above. Commencing
salary, according 'to qualifications and

experience, in the range £800 to
£1,200.
¢3) 4 Engineers to work in the above
groups.

Applicants should preferably possess a
degree or H.N.C. and_have had some
experience in Electronic Development.
Commencing salary according to quali-
fications and experience, in the range of
£700 to £900.

(4) 4 Draughtsmen to wotk on the
above projects.

(5) 3 Instrument Makers to work on
the above projects.

These positions are permanent and
facilities are available for Company
Insurance and Superannuation, Please
reply, in confidence, giving full deiails
of qualifications and experience, to
Box No. 3164.

| ence of

Jung, 1955

SITUATIONS VACANT

EST Engineers are required by a Leading

Midlands manufacturer for:—(1) Testing
and Fault-Finding on Radar Units and other
Electronic Devices. (2) Construction and
maintenance of Test Equipment. (3) Testing
and Fault-Finding on domestic Radfo and Tele-
vision Recefvers. These progressive positions
cover a wide range of activities and selection
will be made not only cn experience but also
on ability to respond to further training. Ex-
Service tachnicians are particularly suitable.—
Applicants should write, giving details of career
to date and salary expected to the Personnel
Manager (Ref. GLB.). Box 0. ra42e
AEPLICATIONS are invited from senior pro-

ject engineers with a specialised knowiedge
of the manufacture of electrical and mechanical
products; applicants should have a good prac-
tical engineering background and a sound tech-
nical experience of tool desien and planning
and be capable of putting new projects on a
sound production basis; these vacancies offer
excellent opportunities to men seeking perma-
nent and progressive positions; London area.—
Applications, which willi be treated in confi-
dence, should glve full details of experience
and salary required, and be addressed to Box
3085. (4537

ABORATORY Assistants required for vacuum

tube development laboratory. Education to
standard of School Cert. or equivalent, prefer-
ably to Inter. B.Sc. or equivalent. Applicants
can be male or female and should be inferested
in physlcs and chemistry. Previous experience
of vacuum tube work desirable but not essen-
tial. Male applicants should have completed
National Service, and all applicants must be of
British or Commonwealth birth. 5-day week.
Pension Scheme. Good canteen.—Write, stat-
ing age, experience and salary required to
Cinema-Television, Ltd., Worsley Bridge Rd.,
Lower Sydenham, S.E.26. [4527

IRCRAFT radio aerials.—Gloster Aircraft

Co., Ltd., Gloucester, have a vacancy for
an electronic engineer (H.N.C. or equivalent)

work on the development of su%pressed
aerials for aircraft; the work involves theoreti-
cal and practical knowledge of measurements
from * H.F.” to ** X'’ bands and of the pro-
perties of different types of suppressed aerials.
A SMALL laboratory is being established for
the work; an elementary knowledge of aircraft
design and construction would be an advantage.
—Applications, stating age, dprevlous employers
and experience, etc.. should be addressed to
the Employment Officer. (4533

NIVERSITY OF SOUTHAMPTON, —

Research assistant with an interest in the
development of electronic instruments required
in the department of aeronautical engineering;
the selected candidate (who should be of degree
or H.N.C. standard) will be expected to apply
his knowledge to the problems which occur
in aerodynamic research and to co-operate
directly with aerodynamicists already engaged
on such problems.—Applications in writing,
giving full details of education, qualifications
and experience, together with names of two
persons to whom reference may be made, to
‘The Secretary and Registrar, before May [ﬁ%sl%

HE Mullard Radio Valve Co., Ltd.,

number of vacancies for Electrical En-
gineers or Physicists to undertake Applied
Research Work in the appiications of transis-
tors and kindred devices; the field offers oppor-
tunities for original work and at times requires
considerable ingenuity; further advanced studies
and publication of results is encouraged.

First-class Design Draughts-
men required for high pro-
duction press tools, jigs, fix-
tures, etc., for wvalve and
cathode ray tube components.
Background of practical ex-
perience and O.N.C. least
qualification, but H.N.C. pre-
ferred. Experience in the use of
tungsten carbide an advantage.
Rates substantially above nor-
mal minimum for men of suit-
able experience. Five-day week,
staff pension scheme, modern
welfare amenities. Apply Per-
sonnel Superintendent,

The Edison Swan
Electric Co., Ltd.,

Cosmos Works, Brimsdown,
Enfleld, Middlesex

Test Gear Design Engin-
eers and Maintenance
Engineers required with
practical experience of this
class of work, based on sound
knowledge of electronic prin-
ciples. These vacancies are
permanent and progressive.
A company pension scheme
in operation. London Area.
Please write, in confidence,
giving full details of qualifica-
tions to Box No. 3447.

IT is intended that the posts will ev 1y
carry considerable technical responsibility in an
expanding organization; for this reason appli-
cants should possess & good honours degree

and some previous experience or, alternatively,
a real interest in electronics would be an
advantage.

COMMENCING salary will be according to
individual qualifications and experience and will
provide progressive remuneration for increased
resPonslbilities; applications in writing, which
will be treated in confidence, should be ad-
dressed to—Personnel Officer, Mullard
Radio Valve Co., Ltd., New Rd., Mitcham June¢-
tion, Surrey, quoting tef. JFG/H.1. {4638

NIOR development engineers are urgently

required to assist in the development of
precision electronic laboratory instruments;
successful applicants will be engaged on inter-
esting long-term proiects concerned with the
development of a wide range of equipment;
the appointments are permanent and carry
considerable technical responsibility; applicants
should have had previous development experi-
ence greferably in the instrument eld;
academic qualifications ranging from H.N.C. to
degree standard are preferable; salaries are
dependent upon age, qualifications and experi-
ence.—Agply stating full details to the
Personnel Manager, Furzehiil Laboratories.
Ltd., Boreham Wood, Herts. . 4609

SENIOR methods engineer required by a large

and  progressive ineerin company
situated in the London area; applications are
invited from men with good engineering quali-
fications and experience in the manufacture of
radio, television and services equipment; the
accepted candidate will have extensive experi-
this class of work and will be
acquainted with the most up-to-date production
methods, including work study and standard
costs; for a man with the required knowledge,
initiative and drive, this vacancy provides
excellent prospects; salary range from £800 to
£1,500 per annum.—Please reply, in confidence,
giving full detalls of previous experience, to
Box 3084, (4536

Special purpose machinery
and equipment design
draughtsmen required. O.N.C.
least qualification, but H.N.C.
preferred. Men with imagin-
ation and initiative to develop
original ideas with minimum
direction. Basic applied elec-
trical knowledge an advan-
tage. Rates substantially above
normal minimum for men
with suitable experience. Five
day week, staff pensions
scheme, modern welfare amen-
ities. Apply Personnel Super-
intendent,

The Edison Swan
Electric Co., Ltd.,

Cosmos Works, Brimsdown,
Enfleld, Middlesex
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621 ROMFORD ROAD, LONDON. E.I2
CWQO oe COD J TEL: GRA 6677

RADIO-GRAM CHASSIS

29/9. Including Speaker.
5 valve s/het, 3 w/band. A.C. mains, com_
plete, but less valves, All used, tested
guaranteed. P, & P. 4/6. Drawings 2/6 or
free with order. Knobs, 1/6 set extra,
Complete with valves, 97/6.

RADIO CHASSIS, 7/9. A.C. or univer-
sal, sfhet, receivers. Less valves and
electrolytics, Otherwise believed to be
in working -order. Note:—our 8in. M.E.
speaker fits some of these sets. We
match on request with order. P. & P. 3/6.

RADIO CHASSIS, 14/9. As above, with

3-band coit packs. 465 I.F.s. AW used
bargains. P. & P. 3/6.
SPEAKERS, 12/9. 8in., 6{in., 5in., or

34in. std.; P.M. 3-5 ohms, or with O.P.

trans., 14/9. Used, tested guaranteed.
Post 1/9.

SPEAKERS. 2/9: 8in. M.E. field Ik, 2k-
5k ohms. With O.P. trans., 4/9. Post 1/9.
Used, tested guaranteed.

V.H.F. RECEIVER. 1i24. 17/6, with 6
valves. X.W.D. New condition. 6 channel

switching. Receives T.V. sound, police,
fire and amateurs. 30.5 to 40 Mc/s. I.F.
7 Mc/s. Post2/6. Drawings and conversion
data free with each set.

V.H.F. 1125 SET. 7/9. New and boxed.
This litcle setis a V.H.F. receiver. Requires

modification to put it into service. Com-
plete with valves. Post 2/-.
R.F. UNIT 24. 12/6. New and packed,

tuntng 20-30 Mc/s. Including 3 valves. Post
2/-.

£5 T.V. TUBES. l4in. £8.10, 17in. £12.10.
Guaranteed 6 months. Ins., Carriage 15/6,
C.W.O. [2in. size, well known make,
6 months’ guarantee, other makes 3 months’
guarantee,

(O.P.) TRANSFORMERS.
tested, guaranteed. Std. size.

1/9. Used,
Post 9d.

Std.
Also

2 GANG CONDENSERS. 2/9.
size .0005, used, tested guaranteed.
3 gang, 2/9; post 9d.

T.V.CONDENSERS. [2/6. Electrolytic.
120 mfd. + 64 mfd. 350 volt. Post 1/,

MAINS TRANSFORMERS. 5/9. 350-
0.350 v., 12 v. + 4 v. Primary. 100, 120,
200, 250. Make ideal auto trans. Post
2/-.

AMPLIFIERS. 57/6.
output, A.C. or universal.

3 valve, 4 watt
Post 2/6,

AMPLIFIERS. 77/6. 4 valve, 7 watt output,
A.C. or universal. Post 3/6.

AMPLIFIERS. 97/6. 5 valve, 10 watt out-
put. A.C. only, with extra pre-amp, stage,
3 controls. Post 3/6.

2id. stamp only for complete catalogue.

| SITUATIONS VACANT

'ERGUSON RADIO CORPORATION, LTD.,
have a vacancy for an engineer with initia-

tive and a sound technical background to take

charge of a small, well-equipped test-gear

laboratory situated at Spennymoor, Co.

{ ham; the post is permanent for a man with
previous similar experience and able to carry

responsibility i a rapidly expanding depart-

ment and offers exceptional promotion and

long-term prospects;

f will be eligible for the Company’s pension and
life assurance scheme.—Applications, in writ-

ing, giving full particulars as to age, qualifi-

cations and experience, to Personnel Manager
{Quote - 0979), Ferguson Radio Corporation,

Ltd., Gt. Cambridge Road, Enfield, Middlesex.

[4599

M!NIS’I_‘RY of Transport and Civil Aviation,
Radio technicians (men only) required at
] aerodromes and radio stations in’ various parts
of U.K.; special training courses for keen tech-
nicians with basic quals.; interesting work
| providing and maintaining aeronautical tele-
| communications and electronic navigational
aids; A)rospect.s of permanent pensionable posts
and advancement; rates of pay (Loudon) irom
£342/10 at age 19, to £467/10 at 25, rising
(subject to qualifying tests) to £565; rates
slightly lower in provinces; shift and night
duty allowances from 2/- to 5/- also payable;
candidates aged 19 or over with practical ex-
perience in maintenance of ra or radar
equipment should apply to any Employment Ex-
change, quoting Westminster 6627. (4649

VACANCY occurs for a development

engineer in a design group concerned
a wide range of small transformers and
tors of types used in radio equipment and elec-
trical appliances. Preference will be given to
applicants having experience of this class of
work, but young englneers with a sound basic
training and limited experience will con=
sidered, and if successful will have the oppor-
tunity of gaining practical knowledge of desig
problems met in fulfilling commercial and mili-
tary specifications. An attractive salary is
offered together with good future prospects. The
Com| ’s extensive laboratory and production
facflities are situated in the London area.—
Please reply, giving details of qualifications and
experience to Box 2993. [4521

8.LR. require (ASSISTANT EXPERIMEN-
FICERS) at Mechanical Engineering
D o Dabors .) Elasrin Kilblrld&. qeard c‘;,!‘g:;
W, assist in developing electronic de
igx?cludlng pick-ups, .amplifiers and associated
equipment for precision measuring apparatus.
Cangidates must have, two passes in G.C.E. at
advanced level in mathematics and science, if
over 22 would normally be expected to have
pass degree, H.N.C. or equivalent in engineer-
ing or physics; general knowledge or practical
experience of -electronics an advantage; inclu-
sive annual remuneration for 45l%-hour week
Within range: (men) £297-£659, (women
£297-£570; East Kilbride is a new town wit
ood housing prospects.—Application _forms
rom M,L.N.S.,, Technical and Scientific
Register (K), 26, King Street, London, S.W.1,
quoting A 133/5A. Closing date June 10tl[:{i615
B.C. requires Engineering Staff (British,
minimu.gl age 20) for operations and main-
tenance duties at transmitter, studio, record-
ing and television centres. Must be willing to
| serve anywhere in U.K. and have completed
or been exempted from National Service, - Ex-
erience in radio engineering desirable. Essen-
gial qualifications _include university degree,
Higher National Certificate or etﬁl‘uvalent in
electrical engineering, or_success _examina~
tion for C. & G._ Final Certificate in
Telecomms. or full Technological Certificate or
Graduateship of I.E.E. or Graduateship with
maths, of PBrit. I.R.E. Promotion prospects.
Starting salary £545, rising by 5 annual incre-
ents to £755.—Requests for application forms
enclosing addressed envelope and quotin ref.
.25, W.W.) should reach Engmeermi stab-
lishment Officer, Broadcasting House, London,
w.1, within 7 days [a664

WAR Department requires Technical Adviser
to Director of Signals, War Office, Lon-
don, for advice on all aspects of commumication
engineering as applied to signal projects world
wide and solution of related technical prob-
lems; applicants must be British subjects,
physically fit and able to travel to any part
of the world; they must hold A.M.I.E.E. or
University degree in electrical engineering
(electronics or light current) and have sound
up-to-date theoretical knowledze of radio, par-
ticularly H.F., V.H.F. and microwave, an

V.F. and carrier techniques of telegraphy, with
sound practical experience of H.F. and micro-
wave radio, including aerial techniques asso=
ciated with long-distance H.F. communication
and microwave radio relay; blas “of work is
on radio side, and successful applicant will be
required to plan and design communication
systems; salary according to age, qualifications
and experience within range £1,035-£1,355.—
Application forms from M.L.N.S., frechnical and

Research Laborator;

Scientific Register (K)s.4 36. King St., Lox[xggg_l |

S.W.1, quoting D645/

| SITUATIONS WANTED
| ONSCIENTIOUS man,

3553.

RINTED circuits, 12 years’ experlence,
i senior electronic engineer seeks position.—
Box 3616. {4654

Dur-.

the successful applicant |

knowledge of radlo, |
car driver, seeks situation mwhere.—‘;%gx |

DEPENDABLE
RADIO SUPPLIES

12a TOTTENHAM STREET, W.I
TEL.: LANGHAM 7391/7392
! minute Goodge St. Station
Wireless Sets No. 19, Supply Units No. [,
Mark Wll, Ref. No, ZA 15208, complete with
two rotary transformers.

P-rice. £5/5/-, post and packing extra. Cases,
chassis, spares and motors can be supplied
separately.

ROTARY TRANSFORMERS

H.T.31
Input 11.5 v.
Output 250
v.at 125 mA.

=3

H.T.32
Input 115 v.
Output 490
v. at 65 mA.
H.T.31, 55/-. Post 2/-. H.T.32 30/-, Postage 2/-.
Can be supplied for tropical use at a small
extra cost.

. SPECIAL OFFER
American Bulbs, 68 v. .25 amp., M. Bc., §/-
per dozen. 12-16 v. .l amp., M.Bc., 7/6 per
dozen. Post free.
Witney Lamps, Red (ex units) at /3 each.
5 \{Vire )Nound Pots. 2/3 watts 30 k. NSF,
lin. spindle at I/9 each. 250Q Colvern gin.
spindle at 1/6 each.
American Block Condensers. .0l 600 v.,
oil filled 12 x Fin. at 9d. each. 3 x .1 400 v.,
oil filled, at 9d. each.
Waxed Tub Condensers,
10%, 2% x lin,, at 1/3 each.
Large Faradon Micas. .0l 2,500 v., test,
at 1/6 each. .0001, 2,500 v., Test, at 1/6 each.
Post Office Jacks (brass) at I/3 each.
Belling & Lee panel fuseholders (ex units)

1 2,000 vac.-

1/6 each. Belling & Lee 7 pin plugs PLIS2
8d. each.

Ceramic Insulators, 7 x 4in., at 3/— per
doz.

Insulated Hook Eyes, 2{ in., at /- per doz.
American Cutler Hammer toggie switches,
luminous dolly (new), at I/6 each.
Please add post for orders under £2.
Special Prices for Quantities.

Heavy Duty Sliding Re-
sistors. 250 watts to carry
25 amps. Resistance 0.4 ohms. Suitable for
charging board, etc. Size 9 x 4 x 6in. high.
Brand new. Price 10/6. Post 2/-.
Quantities and Export. Inquiries Invited.
Callers also welcome,

Open Monday to Frida{ 9.30-5.30. Saturday

9.30-1.

TERMS—CASH WITH ORDER
DEPENDABLE—ALWAYS DEPENDABLE
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TECHNICAL TRAINING
LEARN it as you do it—we provide practical
equipment combined with instruction in
rndm, television, electricity, mechanics, chemis-
hot,ography, etc.—Write for full details to
? Institutes, Dept. WW.47, London, [gvoél'

ITY and Gullds (Electrical, etc.) on * No
Pass—No Fee *’ terms; over 95% successes.
—For_ full details of modern courses in all

branches of Electrical Technolog send for
our 144 -page handbook, free an free.
B.I.LE (Dept. 388A), 29, Wright s Lane.
London. w.a. 0117

TUITION
NOTHING succeeds like success! What we
have done a thousand times we can do again
for you—see the B.N.R.S. advt. page 150. [0172

WIRELESS operating; attendance and postal
courses.—Stamp for reply to Manager, The
Wireless School, Manor Gdns., London, N[(’)’014

ULL-TIME courses for P.M.G., Certs.,
C.G.L.I Telecommunlcatlons. Radar Main-
tenance Cert. and B.Sc.(Eng.); prospectus free.
—Technical College, Hull o111

IRELESS. See the world as a radfo officer
in the Merchant Navy. short training’
Perlod; low fees: scholarships, etc., available;
boarding and day students; send 2d stamp for
prospectus.—Wireless Ccllege, Colwyn an. it

THE Institute of Practical Radlo Engineers
have nvallnble home study courses in every

tadio and television engineering,
speclallslns in the practical training of appren-
ticss in the retail trade: enrolments limited, fees
moderate.—The eyllabus of Instructional Text
may be obtatned post free from the Secretary,
1.P.R.E., Fairfield House, 20. Fairfl 1
Crouch End, London,

REE!—-Brochure glvmg details of Home
Study Tralning in Radio, Television, and
alt branches of electronics; courses for the
hobby enthuslast or for those aiming at the
A.M.Brit.1 City and Guilds,
and other professlonal examinaclons train wlth
the College operated by Britain's largest elec-
tronics organisation; toderate fees.—Write to
E.M.I, Institutes, Dept WW.28, London, [8!7%

IRELESS telegraphy.—Merchant Navy

offers to youths 16 upwards after quali-
ﬂcntlon lucrative positions as radio officers.—
Apply British School of Telegraphy. 179, Clap-
ham Rd., S.W.9. (Est. 1906). Recognised by
Ministry ‘of Education, moderate fees, modern
equipment, day and evening tuition; also postall
courses in theory of wireless telegraphy for
PM.G. Certs. and Amateur Transmitting
Licence. fo124

YOUR METER DAMAGED?

Leading
Electrical

Instrument
Repairers
to the
Industry

Contractors to the Ministry of Supply and General Post Office
Bepnln by skllled craftsmen of all makes and types of

Micr Multirange Test
meters, Electrical . Thermometers, Recording Instruments,
etc. Quick deliveries—for speedy estimate send defentive
mstruments by reglstered post to:—

L.CLASERE CO.LTD.

Electrical Instrument Repalrers
96-100 ALDERSGATE STREET, E.C.|
(Tel. : MONarch 6822)

_lIIIIIIIIIIIIIIIIIlIIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIlII IIIIIlIIIllIIlIIIIIIIIIIlIlIIIIIlIIIIlIIIIII_::

THE WORLD'S GREATEST BOOKSHOP

Nearest Station :

SNRHSIHIHIRBNON IS

TUITION
AM.Brit.1.R.E.,

A Mech.E., City nnd
Gullds. ete,, on * No Pass—No Fee'
terms; over 95% successes.—or details of

Exams and courses in all branches of Engineer-
ing, Building. etc write for 144-page Hand-
book—Free; . (Dept. 387B) 29, erozht
Lane, London. W 8 o1

/V & Radio—A.M.Brit.ILR.E, City &
Guilds, R.T.E.B. Cert., etc., on ‘‘ No Pass
_No Fee ' terms, over 95% successes.—De-
tails of Exams. and Home Training Courses
in all branches of Radlo and T/V, write for
144-page Handbook—Free, B.LLE.T. (Dept.
387A) 29 wright’s Lane, London, Ww.8. [0lls
.P.R.E.

BOOKS. INSTRUCTIONS, ETC.

I technical publications, 5,500 Align-
ment Peaks for Superheterodynes, 5/9, post
free, data tor ctmstructlng TV aerial strength
meter, 7/6, sample copy ‘* The Practical Radio
Engineer," quarterly ublication of the Institute
2/-, membership and examination data, 1/-.—
Sec., I.P.R.E.,, 20, Fairfield Rd., London, N.8.
ICROPHONES L0 M) 2} the Engineering
Training Dept., B.B.C, Discusses the re-
qirements for microphones in a broadcasting
studio, sets out the jaws relating to sound waves
and their behaviour. and describes the design
and characteristics of various types of mlcro

phone—with special reference to those used b
the, B.B.C. 15/. net from all booksellers, 15/5
by ‘post from 1liffe & Sons Ltd.. Dorset House,
8tamford St.. London. S.E.1.

* * FOR BOOKS % %
NEW ANI? SECOND-HAND
Technical Books

Foyles have Departments for Gramophone Records,
Staricnery, Handicraft Tools and Materials, Music,
Magazine Subscriptions, Lending Library.

119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (16 lines)Jc Open 9-6 (Thars. 9-7)

Tottenham Court Road

NI MO st

GENERAL PURPOSE CABINET

GP.2—34" hlgh
17 wide, |
deep, 16" x 147

motorboard hav-
Tng a 67 (or less)
clearance above
and 83" to shelf
below, Flush
base or Queen
Anne legs. Cap-
acity 125-12",
Partitions can be
omitted and en-
tire front left
plain or cut for
loudspeaker and
control  panel,
as required.
Supplied in Wal-
nut, Oak or
Mahogany. Pol-
ished Light,
Mediumor Dark.
Figured veneers,
The underside of
lid is felt
sprayed.

Price £10/15/- or 30/- deposit and 6 payments
of 32/4 monthly.

Write for illustrated list of General Purpose
Cabinecs or for list of Record Cabinets from
£5/10/-.

A. L. STAMFORD (Dept. K.11)

20 College Parade, Salusbury Rd.,
London, N.W.6

(D

| Camera Tubes,

! applled to television. and electron lenses.

R

BOOKS. INSTRUCTIONS ETC.
HE Williamson Amplifier. D. T

Williamson. Gives full details of the

basic circuit ond ancillary equipment recom-

mended by the designer for high-quality repro-
duction of .ecords and radio programmes. 2nd
Edltlon 3/6 net from all booksellers. By post

§ from Iliffe & Sons Dorset House,

s'tamtord St.. London, 8.E.1,

ELEVISION Recelving Equipment.” By

W. T. Cocking, M.I.LE.E_ An exhaustive de-
scription of each stage of the normal television
receiver. Other chapters deal with special cir-
cuits, faults and their remedies, selectivity, ser
vicing etc. 3rd Edl tion  18/- met from all book-
sellers. By pos 18/8 from Ilifle & Sons Ltd.
Dorset House, Stamford St.. London. S.E.1.

b RADIO Interference Suppression: As Avvlied

Radio and Television Reception.”’
By G. L. Stephens, AM.I.LE.EE., 2nd Ed, An
up-to-date guide to the various ‘methods of sup-~
pressing electrical interference with radio and
television reception. Many practical applica-
tions are given, particular attention being paid
to the problem of interference at television fre-
quencies. Other chapters deal with the design
and choice of suppressor components. methods
of locating the source of interference, and sup-
pression at the receiver itself. 10/6 net from
all booksellers. Bd ost 10/11 from Iliffe &
gogsl Ltd., Dorset House, Stamford £t.. London.

Ltd.,

M R Cycle Engines: Famous British
Power Units Analysed.” First Serles.
[n this book sixteen famous engines are examined
by experts of ** The Motor Cycle "’ Staff and the
designers concerned, the mechanism of each
engine being specially drawn so that even the
most complicated can readily understood.
There are also drawings and facts about nine
other engines. 3/6 net from all booksellers. 3/9
by post from Iliffe & Sons Ltd., Dorset House,
Stamford St.. London. S.E.1.

RACING Motorist: His Adventures at th
Wheel in Peace and War.” By S. He

Davis of *‘ The Autocar,” who has dnven racing
cars for over thu’ty years. His victories and
crashes, Brooklands, Le Mans, the Isle of Man—
all are featured in this great book on a great and
exciting sport. 216 pages of speed and thrills—
an ideal gift for the enthusiast 10/6 net, from
all booksellers. By post 11/- from lliffe & Sons
td Dorset House, Stamtord St., London, S.E.1.

RIGHTER Photograph: lor Beginners.”’
B By David Charles, l=y S. Ig)esxéribea
the whole photographic process wlthout tedious
explanation of optics, sics, chemistry or
mathematics. This new e lt on, revised through-
out and lavishly illustrated, is the obvious choice
for those who want a non-technical explanation

of how to succeed with a camera. Fourth
Edition. 6/- net, from all booksellers. By post
6/4 from Iliffe & Sons Ltd., Dorset House, Stam-

ford St., London, S.E.1.

NTRODUCTION to Valves.” By w.

Hallows, M.A, Cantab.. M.LE.E, nnd H. K.
Milward. B.Sc.Lond., A.M.LE.E. Describes the
principles, constructlon characteristics and
uses of most es of radio valve. The
approach is simple and, as far as possible, non-
mathematical, but the hook provides the stu-
dent with a thorough understanding of valves
and how they work. 8/6 net from all book-
By post 8/10 from Iliffe & Sons Ltd..
Jorset House, Stamford St., London S.E.1

ELEVISION Enilneerlnf Prlncxples and
Practice.” Fundamentals,
Television Optics, Electron
Optics. A B.B. C Engmeennz Training Manual,
by W. Am ons) A.MIE.E
and D. C. Blrkinshaw M_.B.E., A., M.LE

in collaboration with J.' L. Bliss, A. MIEE 'I'hxs
is the first volume of a comprehensive work
on the fundamentals of television theory and
practice written pnmarig’ for the instruction
of B.B.C. engineering stafi. Covers basic theory
of the signal, all types of modern camera
tubes, theory of light, mirrors and lenses as
30/-
net from all booksellers, By post 30/8 from
lliffe & Sons ILtd., Dorset House, Stamford St.,
London. S.E.1.

The

ELECTRONIC FITTER WIREMEN

NELSON RESEARCH LABORATORIES,
English Electric

| for interesting and varied work on prototype elec-
tronic equipment.

’ Men with industrial or services experience preferred.

Write giving full details of age, qualifications and
experience to Dept. C.P.S., 336/7 Strand, W.C.2.

required by the

Co. Ltd., Stafford,

quoting Ref. 944D.
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A MAST PROBLEM?

EADON GARAGE

BEADON

ROAD

LONDON

W.é

Telcphone

171
WRITE TO ]
RIV~rside (124 & 7878

. Ne Quantity too Small

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD, BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
List on application

. ROLLET & Co., Ltd.

6 Chesham Place S.W SLOane 3463
vzﬁPoox. BIRMINGH
MANCBESTER, LEEDS

THE
Cape 25
AUDIO AMPLIFIER for the acoustics Iaboratory

or with a

CAPE FOUR STAGE PREAMPLIFIER forming a
high fidelity reproducer which sets » new standard
of performance.
AMPLIFIER £25. PREAMPLIFIERS from £]0.

Jilustrated leafleis upon request.

CAPE ELECTROPHONICS LTD.

43-45, Shirley High Street, Southampton.
Telephone : Bouthampton 74251.

RADID & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE
“VIEWMASTER" &*““TELE-KNG'’ specialists
Easy terms available. Stamp (only) for lists

JAMES H. MARTIN & CO,,
FINSTHWAITE, NEWBY BRIDGE,
ULVERSTON, LANCS.

H. WHITAKER G3SJ,
10, YORKSHIRE STREET, BURNLEY

Phone: BURNLEY 49824 (A.R.B. APPROVED)

Manufacturers of preciston Quartz Crystals In a wide variety of bases covering the
complete range 40 Kc. to 18 Mc. in mndnmenual frequencies. All are made to
extremely fine and fi can be given up to .005%.
Plated electrodes of gold, stiver or nllu:nmlum with wired in spot welded contacts
are available. Quotations can be given for any type of cut or mode of oscillation
including a complete range for (ilter circuits with zero temperature co-efficient
over a senalbly wide temperature range. Our new workn u equipped with up-to-

X-ray ori ensuring accuracy
of all cuts. Artificial aging by etching a.m‘l plating by evaporation under vacuum
ensure long term stability of the final callbration. Early delivery can be given
of most types. Our regrind service is still available and in some cases we are prepared
to quote for lowering the frequency of your existing crystals.

SPECIAL OFFER:
200 ke. DT cut, zero temperature co-efficlent over the range—30° centigrade to
4+55° centigrade. Frequency adjustment .005% or better. Mode: Face shear.
Silver-plated electrodes, wire mounted. Basing }in. pin spaced. Other bases to
order, £1 each.

[(wico| KIT

VALVE VOLT-OHM
METER
33 RANGES
7 volts ranges 0.01 v. to 4000 v.
D.C. 4+,D.C.—, AC, RM.S, 5
ohms ranges 0.5Q to 500 MQ,7
Db ranges —20Db to 4 61Db.

KIT £19. cw.0., or C.O.D.
WIRED £26.

Write for further details.
Invited

WHARTON INSTRUMENT COMPANY

1081 FINCHLEY ROAD, LONDON. N.W.t11. Tel.: MEADWAY 3407

Export Enquirles

RATE : 7/- for TWO LINES. 3/6 every Additional
Line. Average six words per line.

Name and address to be included in charge if used

in advertisement.
Allow two words, plus I/-.

Box No.
Cheques., etc., payable to lliffe & Sons Ltd., and
Co.”

crossed ¢ &

Press Day, June 2nd for July issue.

CLASSIFIED ADVERTISEMENTS—

Use this Form for your Sales and Wants

To “Wireless World *’ Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.|
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

REMITTANCE VALUE............ ENCLOSED

Please write in block letters with ball pen or pencil.

NUMBER OF INSERTIONS.....................
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7C.C. Research, since the earliest days of
Radio, has been the acknowledged spearhead of
all Condenser developments. For this Company,
being aware of the responsibilities attached to
leadership, has never failed to devote a large
measure of its resources to the production of
new types to meet the needs of a restless and
ever expanding Industry.

That is why, when Printed Circuits first hit
the headlines, T.C.C. engineers immediately
began the development of special types of
Condensers ideally suited to this new technique.
To-day, T.C.C. stands alone in being able to
offer to manufacturers a service embracing not
only the Printed Circuits themselves but, in addi-
tion, the condensers necessary to take fullest
advantage of this remarkable development.

Manufacturers interested in such applications
as Radio and T.V. Receivers, T.V. tuners, aerial
filters, L.F. transformers, Bands I & III aerial
cross-over networks, transistor computer panels and
F.M. tuners are invited to get in touch with our
Development Engineers without delay.

PREINTED GIRCUITS by

THE TELEGRAPH CONDENSER CO. LTD

SPECIAL PRODUCTS DIVISION - North Acton * London W3 - Tel: ACOrn 0061
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MADE EVERY DAY WITH

Ersin Multicore Solder

Manufacturers of radio, television and electronic equipment throughout the world
protect the quality of their equipment by ensuring that every joint is a reliable one—
a sound electrical connection which will not corrode or cause high resistance. They use
Ersin Multicore 5-core Solder because it is always efficient and never varies in quality.

EXTRA-ACTIVE, NON-CORROSIVE FLUX UNVARYING HIGH QUALITY

The highly efficient Ersin flux contained in Ersin Multigore 5-C?f€ lo maintain the high quality of Ersin Multicore S-core Solder, the flux
Solder cleans oxides instantly, and prevents them forming during is made strictly to a formula which has A.LD. approval and an A.LD.
the soldering process. Certificate is also obtained for each batch of alloy used. Thus the precise
ADVANTAGES OF 5-CORE CONSTRUCTION characteristics of the solder never vary.

Flux continuity is assured by the S-core construction. The risk that some Whither you manufacture ¢n g la.rg.e scale or jania small ssale; whether
lengths of solder wire may not contain flux is eliminated, The 5-core you are a wireless trader with servicing and selling to consider ; whether
construction also ensures rapid liberation of the flux and quicker you are a service engineer or an amateur enthusiast, you can depend on
melting of the solder. Ersin Multicore Solder. Use it always for reliable, trouble-free soldermg

-, Bib RECORDING TAPE SPLICER

The new Splicer—with easy-
lift clamps both on the same

side for simple removal of

7 Ib. REELS

Ersin Multicore 5-core Solder is avallable as
standard in 6 alloys and 9 gauges on 7 lb.
and 1 1b, reels. Finer gauges, from 24's.w.g.
to 34 s.w.g., are supplied on § Ib. reels.
Prices on application.

the jointed tape —enables

recording tape to be jointed quickly and accurately without

breaks or ‘’clicks”. Saves hours of time and yards of tape;
@ soon pays for itself. Price 18/6 each (subject).

RADIO & T/V SERVICE @
ENGINEERS' 1 Ib. REEL PRANHER RTINS

Full details of a complete soldering process developed by th
{ Containing approximately 167 ft. of 18 s.w.g. 50/50 Q . i 19 e 1 ) i P ) y ' <
alloy Ersin Multicore Solder, these reels provide Multicore Laboratories for efficient soldering of printed circuits,

plenty of solder at an economic price for service are contained in leaflet P.C.101. It also includes details of
engineers and others using a good deal of solder at a

Multicore Activated Surface Preservative, a protective coati
time. Cat. Ref. R5018. Price 15/- each (subject). L# v i

@ which prevents oxidation during storage.

Bib WIRE STRIPPER
AND CUTTER

These sturdy nickel-plated tools—only 57 long—
strip insulation without nicking the wire, cut wires

Q SIZE 1 CARTON

The ideal pack for service engineers and radio
enthusiasts. The solderis 5/- per Carton (Subject)

cleanly and split plastic extruded twin flex. Adjust- drawn through a hole in | Cataloguel _Afloy s vy g
able to most wire thicknesses. Get one for your tool the top of the carton. | C 16014 | 80140 | 14

kit. You'll never know how you managed without it.
3/6 each (subject).

A s [ C 16018 | 60/40 | 15
Available in four 407 | 40/60 13

specifications. C 14016 | 40/60 16

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)




