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VALVES, TUBES € CIRCUITS

32. A HIGH GAIN

The gain of a video amplifier with a given bandwidth,
using a high slope r.f. pentode, is limited by the output or
load capacitance. A typical cathode compensated circuit
using an EF80, with a bandwidth of 3Mc¢/s (6dB), a maxi-
mum video output voltage of 50V, and a load capacitance
of 26pF, has a gain of 11. The gain can be increased and
the bandwidth maintained if the effective load capacitance
is reduced by means of a cathode follower. The practical
circuit shown in Fig. 1 has a gain of 22. A Mullard PCF80
triode pentode combines the functions of video amplifier
and cathode follower in one envelope. he |

!

Video Amplifier

The cathode of the pentode (Fig. 1) is held at about
+ 3.5V by the pentode cathode current and the bleed
current through the 27kQ resistor. With the screen grid
‘at 190V this gives an anode current of 3.5mA. The per-
missible anode current swing is limited by the maximum
screen grid dissipation rating of 0.5W, therefore the output
voltage is limited to about 80V. The dynamic characteristic
of a typical PCF80 pentode shows that the corresponding
maximum limit of the anode current is 8.8mA. The
effective slope is 1.5mA/V, therefore the gain gmR;
1.5mA/V x 15kQ = 22,5,

Cathode Follower

The total capacitive load of a video stage is made up, in
a typical good design, approximately as follows: Video
output 4pF, C.R.T. 8pF, Synchronising separator 6pF,
Noise suppressor 2pF, Strays 6pF = 26pF.

If the total gain of the stage is to be greater than 20 and
a cathode follower output (with a gain less than 1) is to be
used, the amplifier must have a higher gain—say 25. To
achieve this the output capacitance must be less than
11pF. With a cathode follower the capacitive load of the
amplifier is reduced to: Video output 4pF, Cathode follower
input 3pF, Strays 3pF = 10pF, which is within the 11pF
limit. The overall response is limited by the cathode
follower, which must be capable of developing an output
voltage of at least 50V across a capacitive load of 26pF.

Further notes on the circuit are available with
reprints of this advertisement. Reprints of
all advertisements in the Valves, Tubes and

Circuits series may be obtained free from

—— the address below.

N  MULLARD LTD., Technical Service Dept.,

VIDEO AMPLIFIER

Cathode Current Requirements

The cathode current has two components: a current
which maintains the signal across the cathode resistor, and
a transient current which charges the output capacitance.
The valve must supply both currents. If it failed to do so
the cathode voltage would not follow the grid voltage. If
the cathode cannot rise at the same rate as the input the
valve will run into grid current, and the positive going edge
of the signal will be distorted. Alternatively, if the cathode
cannot fall at the same rate as the input, the valve will be
cut off and the negative going edge will be distorted. In
general the second alternative is worse, as cut-off is an
absolute limit to change in the cathode current. The onset
of grid current does not preclude further change if the
source impedance of the driver stage is reasonably low.
As each input pulse has two transients associated with it
the total current swing is the maintenance current plus
twice the transient current. To prevent cut-off the stand-
ing cathode current must exceed the sum of the transient
and maintenance currents.
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Derivative Correction

It is possible to compensate for a poor fall time in a
cathode follower by adding to the output a voltage pro-
portional to the derivative of the video input signal. This
voltage, which can be obtained by the inclusion of a resistor
in the triode anode circuit, may be a.c. coupled to the c.r.t.
grid when the cathode follower is driving the c.r.t. cathode.
The derivative correcting voltage is thus added in the
correct phase. Itis found that this arrangement increases
the contrast of the high definition bars of test card ‘C’ and
improves the vertical edges; but it tends to produce ringing
and 2.5Mc/s oscillation, therefore the use of derivative
correction with this circuit is not recommended.
Performance

In a 2l-inch tube receiver the recommended circuit
(Fig. 1) gives a composite video output up to 80V before
there is any visible sign of cathode follower overload.
The frequency response, measured with a sine wave input
and a 50V peak-to-peak output, is shown in Fig. 2. The
stage gain is 22,

Century House, Shaftesbury Avenue, London, W.C.2
MVYM 327
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Tape Bookmark

THE rapid growth of tape recording for domestic
and business purposes is largely duc to the excellence
of what is rather pompously called the tape trans-
porting system. Mechanisms for winding the tape
from one spool to the other are, generally speaking,
remarkably effective; the clumsiest of us find little
difficulty ‘in operating even the cheaper and less
refined machines.

Judging by letters from readers, however, the
domestic tape recorder is widely thought to be
deficient in one respect: it is difficult to “find the
place” on the tape at which any particular item
starts. True, some kind of rough-and-ready gauge is
often provided, but it does not give precise location.
Most home recordists make use of scraps of paper
inserted, like a bookmark, between adjacent turns of
rape. This method, though fairly adequate when
the “fast wind” mechanism can be smoothly and
accurately controlled, is often considered to be crude.
What scems to be wanted by a wide circle of users
is a device which, by mechanical, magnetic, electrical,
or even clectronic means, will indicate precisely the
part of the tape required. Something much more
precise than the classical bookmark is in fact called
for.

A device that went a long way towards meeting
these needs was described in Wireless World for
April, 1955. This cmbodied a sclector switch
actuated by pads glued to the tape at appropriate
positions. ~ Another method, used In certain
machines, calls for the use of a revolution counter.

Perhaps the most novel of the various place-finding
suggestions put forward by readers is for a system
of signals imposed on the tape and audible only
during the “fast wind ”—forward or back. The
idea is that these pulse signals, which could be
arranged according tc a code, would be recorded at
a very low frequency and so would not be heard
(or at least would not be obtrusive) at normal play-
back running speed. This method has obvious
artractions—and, probably, what might be con-
sidered equally obvious limitations and drawbacks.
For one thing, it would not be readily applicable to
existing machines in which the playback head is
inoperative during “fast wind.” However, the
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method seems worth investigating—always assum-
ing, of course, that no satisfactory alternative that
is inherently simpler and cheaper can be devised.

(olour ¥elevision

Exporiments

rl‘OO much significance need not be attached to the
standards (set out on another page) chosen for the
B.B.C. experimental transmissions in colour tele-
vision, to begin in the autumn. It was more or less
a foregone conclusion that a start would be made
with a version based as closely as possible on the
standards devised by the National Television Stan-
dards Committee of the U.S.A. The so-called
“British N.T.S.C.” system involves very little
change or addition to the B.B.C’s existing mono-
chrome transmitters. Another factor which might
well have influenced the decision is that there is
now a large amount of American cxperience with
this system on which to draw. Further, there can
be no doubt that the technical elegance of the system
is attractive, except perhaps for the complexity of
the receivers that go with it. Presumably the main
purpose of the experimental transmissions is to allow
that section of industry concerned with receiver
design and manufacture to carry out field tests and
to gain practical experience of colour television.

So far there has been no mention of experimental
transmissions using other systems. No doubt,
however, these will come; there is no need to make
an over-hasty decision as to what system is finally to
be adopted in this country. Indeed, a regular
colour service is not expected for a long time.

In considering these questions, it must be remem-
bered that all factors affecting British television must
finally be decided by the Postmaster-General, who, in
his turn, is advised by the Television Advisory Com-
mittee. The T.A.C. has uncompromisingly recom-
mended a compatible system, and the British
N.T.S.C. standards of the forthcoming transmissions
satisfy that requirement. However, there may well
be a change of view on this subject before the time
comes for making a final decision.
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Growth of
Adrerart Radio

IN the Golden Jubilee celebrations of the Royal
Aircraft Establishment at Farnborough this year, a
substantial proportion of the exhibits were concerned
with radio aids to navigation, communication and
the application of radio and electronic techniques to
the guidance of rocket missiles and the simulation
and computation of their performance.

An historical exhibit, arranged in chronological
order, began with the Sterling Type 52A spark trans-
mitter and the Model TF valve receiver (detector
and 2 1f. stages) of the 1914-18 war, and led up to
the multi-channel crystal-controlled equipment in use
to-day. One was reminded of the fact that although
the possibilities of flying and of wireless communica-
tion were both realized at the turn of the century,
a decade was to pass before they could come together.
With the aerofoils and engine powers then available
no designer, harassed as he was by thoughts of how
best to save weight, could afford a second glance at
the ship-and-share type of equipment which was the
stock-in-trade of the then infant radio industry.

There is still constant pressure from commercial
and military aireraft designers to reduce the weight
and size of radio equipment to make room for paying
passengers or more armament, and this is being met
by increasing miniaturization, which was adequately
represented in the exhibition.

The current work of the Radio Department at
R.A.E. covers a wide field including the development
of sono-buoys (in which the noises of submarines are
picked up by hydrophones and relayed to a searching

354

aircraft by radio) and the detailed investigation of
the problems of installing aerials with reasonably
omni-directional  characteristics on high-speed
aircraft.

Electronic methods, once a useful alternative to
established methods of physical measurement, can
now be said to dominate all branches of aeronautical
research. . They reach their zenith at Farnborough
in the “Tridac” analogue computor for guided
missile problems, which occupies the whole of a
special building and calls for primary power of the
order of hundreds of kilowatts for the functioning
of its many circuit elements.

Disc Recording and

Reproducing Characteristics

IT has often been said that the ideal disc recording
or reproducing characteristic should be one which is
also easily realizable with simple circuitry. This pro-
vision is met in the proposals contained in the revised
British Standard 1928:1955 which gives curves for
fine-groove and coarse-groove recordings, and formula:
for their derivation in terms of the time-constants of
simple R-C networks. These recommendations are
based on C.C.LR. standards and take into account the
recommendations provisionally agreed by the Inter-
national Electrotechnical Commission at their Phila-
delphia meeting last year.

The revised standard, which is obtainable, price 6s,
from the British Standards Institution, 2, Park Street,
London, W.1, includes specifications of commercial
and transcription disc dimensions, stylus tip radii and
concludes with a discussion of the arguments for
standardization of the recording and/or the repro-
ducing characteristic.

Radar

Simulator

EQUIPMENT for the training of radar operators and
for the synthesis of tactical air exercises without the
use of aircraft has been designed and developed by
C. E. G. Bailey and J. Somerset Murray in association
with the Solatron Electronic Group, Ltd., Thames
Ditton, Surrey.

Aircraft are represented by control units which feed
signals (analogous to speed, rate of climb or dive, rate
of turn and direction of flight) into a computor unit.
This unit integrates the factors governing range, bear-
ing and height and translates the result into pulses for
transmission to one or more radar display units.

Extraneous effects such as tropospheric refraction
can be taken into account, and there are facilities for
simulating jamming, either of the reflecting type
(“window ”) or of the active noise-generating type.

The essence of the design is flexibility so that
future as well as current characteristics of aircraft per-
formance and radar systems can be simulated.

Typical assembly of Solatron radar simulator units. The
main cabinet houses the computors. A display unit is shown
on top. In the foreground are two aircraft control units.

WIRELESS WORLD, AUGUST 1955
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COLOUR TELEVISION STANDARDY

For Forthcoming B.B.C.

Test Transmissions

3
EXPERIMENTAL colour television transmissions
based on the American N.T.S.C. compatible system
will be made by the B.B.C. from Alexandra Palace
this autumn as part of the gencral investigations into
the best type of colour system for this country. A
specification of the standards to be used shows the
method of transmission to be a scaled-down version
of the N.T.S.C. system, with the colour information
transmitted by means of a sub-carrier within the
existing 6.75-Mc/s monochrome channel.

An article on page 393 of this issuc elaborates on
the principles of the “British N.T.S.C.” system, so
it is unnecessary to add here more than the bare facts
of the B.B.C. specification. First of all, the existing
black-and-white transmission from Alexandra Palace
will remain as it is and form the “luminance” or
brightness component of the complete colour signal.
Simultancously a “chrominance” or colouring signal
will be transmitted in the form of two scts of am.
sidebands of two suppressed carriers in quadrature,
these having the common frequency of 525/2 times
the line scanning frequency relative to the 45-Mc/s
picture carrier—in fact 2.6578125 Mc/s. These two
“chrominance” components, known as the E; and
E, signals (sec article) will carry respectively wide-
band colour information up to 1 Mc/s and narrow-
band colour information up to 340kc/s.

The “chrominance” or colouring sync signal will
consist of a reference burst of 9 cycles of sub-carrier
frequency transmitted during the “back porch”
black-level period following each line sync pulse. It
will not occur during the eight broad pulses of the
frame sync period. Details can be scen from Fig. 1,
which shows that the sync burst penetrates into the
picturc region and that the “chrominance” signal
can do the same and also rise above peak white.

The complete colour signal, in terms of the total

SHORT-WAVE CONDITIONS

1 BU

REFERENCE BURST OF 9¢/s
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Fig. 1. Video waveform showing the relation of the added

chrominance signal and sync burst to the existing mono-
chrome signal.

video voltage applied to the transmitter modulator,
is composed as follows:—

Ey = Ey + K{E, sin(ot + 33°) + E; cos(wt + 33°) }
Here E; (the “luminance” or black-and-white signal)
is made up of 0.3E, + 0.59E,; + 0.11E3 while E, —
0.41(E; — Ey) + 0.48(E; - Ey) and E; = —0.27(E,
—Ey) 4+ 0.74(E; — Ey). The angular frequency o is
27 times the frequency of the “chrominance” sub-
carrier, while the phasc refercence is the phase of the
sync burst plus 180°. The factor K indicates that
various ratios of “chrominance” to “luminance”
between 1.0 and 0.3 may be used in certain experi-
ments.

Comparative tests may be carried out with the
system locked to and unlocked from the 50-¢/s
mains. With unlocked operation the sub-carrier fre-
quency will be the 2.6578125 Mc/s mentioned above,
but in the locked condition it, and the frequency
diffcrence between the vision and sound carriers, will
change directly with the mains frequency.

The experimental transmissions will, of course, be
made outside normal programme hours, and readers
who manage to receive them will perhaps get a fore-
taste of the effect of compatible colour—detrimental
or otherwise—on the picture quality we are used to
at present.

Predictions for August

[ JOHANNESBUR f
T 1 T

ENOS_AIRES | | |

0 4 8 12 16 20 00 4 8 12 16 20 0

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

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

— — — PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS
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WORLD OF WIRELESS

Show News ¢+ Anglo-French TV Link «

New Television

Earls Court

NEARLY 50 per cent of the 90 or so manufacturers
who will be cxhibiting at this year’s National Radio
Show are set makers; the others being makers of com-
ponents and accessories. The remaining 30 exhibitors
are either users of radio—such as the B.B.C., the
Services and Government Departments—wholesalers,
societies and associations, and organizations providing
services for the industry.

The show opens at Earls Court, London, S.W.5, on
August 24th for ten days, with a preview for overseas
and invited guests on the 23rd.

In addition to the facilities provided on the ex-
hibitors’ stands for the demonstration of Bands I and
III television sets, there will again be a display of
some 100 receivers in Television Avenue. These
receivers will be tuned to Band I. Incidentally, as in
previous years, the Band I carriers piped round the
show will be in Channel 4 10 avoid interference from
the London transmitter. Channel 8 is being used for
the Band III demonstrations.

Each day at 2.30—except on Saturdays—a discussion
meeting is being arranged by the British Radio Equip-
ment Manufacturers’ Association to bring together
retailers’ servicemen and representatives of the in-
dustry to discuss the servicing of f.m. receivers and
the problems of f.m. aerial installation. Tickets must
be obtained from B.R.E.M.A, 59, Russell Square,
London, W.C.1.

Cross-Channel TV Link

THE first scction of the permanent Anglo-French
television link, ordered by the B.B.C. from the Post
Office last January, will be completed in September.
This section consists of a two-tube co-axial cable be-
tween London and St. Margaret’s Bay, Kent. The
next section, consisting of a two-way cross-Channel
radio link, will not be completed for three years.

However, so that we can participate in international
programme exchanges (the next is planned for this
autumn) the cables will be extended temporarily from
St. Margaret’s Bay to Swingate, near Dover—a dis-
tance of about two miles—where a temporary cross-
Channel radio station is set up.

It is understood that the cost of laying the cable,
which is permanently rented by the B.B.C,, and the
cost of building the terminal station at St. Margaret’s
Bay will be nearly £750,000.

NATIONAL RADIO EXHIBITION
WIRELESS WORLD SHOW NUMBERS

September: Show Guide. Plan of the stands at Earls
Court, with stand-to-stand guide to the exhibits.

October: Show Review. An analysis of design
trends in television and sound broadcast receivers.
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Stations

TEMPORARY  200-ft mast
carrying the 8-stack array
for the Croydon I.T.A. trans-
mitter. Marconi's are supply-
ing the complete installation
for the temporary station due
to open on September 22nd.
The mast was completed
early in July and the sound
transmitter is installed.

B.B.C. Television Progress

DURING the past few days the permanent television
station at Divis, near Belfast, has been brought into
service by the B.B.C. It replaces the temporary mobile
station which has been in use at Glencairn for the past
two years. The transmitter, which has an e.r.p. of
20kW, shares Channel 1 (vision 45Mc/s, sound
41.5 Mc/s) with Alexandra Palace.

It will continue to receive its programmes directly
by radio from Kirk o’ Shotts, Scotland. As has been
done in the past, if the received picture is unsuitable
for retransmission, or below standard, a warning signal
—a vertical white bar—will be radiated. This warn-
ing signal is also being used by the Norwich trans-
mitter which re-radiates London’s transmissions.

The construction of the 640-ft self-supporting tower
to carry the aerials for the new B.B.C. London station
at Crystal Palace is well under way. At the 440-ft
level will be installed parabolic aerials for receiving
outside broadcasts. The Band I transmitting aerials
—consisting of eight stacks of four dipoles—will be
mounted on the section between 440 and 600-ft, above
which there will be a 40-ft topmast. The tower is
being erected by B. I. Callender’s Construction and
the aerial by Marconi’s.

1.T.A. Links

A RADIO link is to be provided by the Post Office
between Birmingham and the I.T.A. Midland station
near Lichfield. It will provide two channels to Lich-
field and one in the reverse direction. The Lancashire
station at Winter Hill, near Bolton, will be linked with
Birmingham by cable.

All the equipment for the radio link is being sup-
plied by the G.E.C. who are also supplying the re-
peaters and terminal equipment for the cable link.

WIRELESS WORLD, AUGUST 1955
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PERSONALITIES o

Dr Robert Cockburn, M.Sc., Ph.D., AM.ILEE, prin-
cipal director of scientific research, guided weapons and
electronics (M.0.S) since March, 1954, has been
appointed deputy controller of clectronics in the Ministry
in succession to Rear Admiral G. Burghard, whose tour
of duty has expired. Dr. Cockburn, who is 44, was
scientific adviser to the Air Minisiry before joining the
Ministry of Supply. For some time during the war he
was nead of the counter-measures group of T.R.E. and
was awarded the American medal of merit for his work
in this ficld.

Dr. A. L. Cullen, Ph.D., B.Sc., AM.ILEE, is to occupy
the newly created chair of clectrical engincering in the
University of Sheffield. After graduating at the Imperial
College of Science and Technology, London, in 1940,
he joined the staff of the Royal Aircraft Establishment,
Farnborough, where, until 1946, he worked on radar,
being mainly concerned with acrials and waveguidc
techniques. He is at present reader in electrical engineer-
ing at University College, London, which he joined in
1946 as a lecturer. Dr. Cullen’s special interest is miCro-
wave measurement techniques.

J. A. Smale, engineer-in-chief of Cable and Wireless
since 1948, has bcen appointed by the government of
Cyprus to be part-time chairman  of the new Cyprus
Inland Tclecommunications Authority set  up 1o
administer and operate the island’s inland telephone and
telegraph scrvices. He will continue in his present post
with C. & W., visiting Cyprus as nccessary.

H. R. Whitfield, M.LEE., who has been with Kelvin
and Hughes, Lid,, as chief radar engincct since 1946, has
been appointed a director of Kelvin Hughes (Marine),
Lid. In 1936, at the age of 19, he went to the Auto-
matic Telephone and Electric Co,, Liverpool, as a trans-
mission laboratory engineer. From 1938 to 1940 he was
a member of the War Department civilian technical staff
attached to the Bawdsey (Suffolk) radar rescarch station
and then went to the rescarch establishments, Malvern,
as a member of the scientific stafl on gunnery radar.

In addition to thosc mentioned in_our last issuc as
having received Birthday Honours, John N. Toothill,
general ~manager, Ferranti, Ltd, Edinburgh, was
appointed C.B.E.,, Horace D. McD. Ellis, cngineer in the
B.B.C. Designs Dcpartment, was appointed M.B.E. and
William Fairhurst, foreman, Electronic Tubes, Lid.,, High
Wycombe, received the British Empire Medal.

R. E. Burnett, MA, AMIEE, A.Inst.P.,, has relin-
quished the principalship of Marconi College, Chelmsford,
which he has held since 1950 and the position of manager
of education and technical personnel on his appointment
as full-time assistant to the general manager. His duties
as manager of education and technical personnel will be
undertaken by E. R. L. Lewis, M.A, AMIEE., who
has been his deputy. The new principal of the college is
R. G. Hulse, B.Sc., who has been deputy principal during
the past ycar.

L. Hampson, who in this issue describes a Band 11
tuner unit, has been in the valve mecasurement and appli-
cation laboratory of Mullard’s since 1951. He joined
Mullard’s immediately after graduating at the age of 24
at Manchester University wherce he studied electrical
enginecring after completing his National Service. While
at Mullards he has been mainly concerned with develop-
ment work on the apglication of valves in the v.h.f. bands.

After 36 years’ scrvice with Marconi’s, H. C. Van de
Velde has relinquished the position of deputy to the
managing director of the Marconi Marine Company but
will continue to represent the company oOn the boards of
various associated companics overscas. With Mr. Van de
Velde’s retirement, R. Ferguson, the gencral manager,
who joined the seagoing stafl of Marconi’s in 1910, 18
extending his managerial responsibilitics. He was seconded
1o the M.W.T. Company in 1934 in order that he might
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take up the appointment of general manager of Egyptian
State Broadcasting which Marconi’s conducted for the
Egyptian government. On his return from Egypt he was
re-appointed to the marine company, of which he became
gencral manager in 1947.

F. G. Robb, chief of Marconi’s Test Division since
1948, has retired after 36 years’ scrvice with the
company. He was for some ycars in the designs and
development scction where at onc time he worked on
the development of beam transmitters for the Marconi-
Franklin short-wave beam system. During the war he
was scconded to the Admiralty and became chief of radar

R. FERGUSON E. H. EVANS

test. His successor at Chelmsford is E. H. Evans who
joined Marconi’s in 1913. He has been associated with
the test division throughout his scrvice and for a number
of years has been chicf of receiver test.

Obituary.—The death occurred on July 9th of L. F.
Fogarty, M.LEE, who was for many years honorary
ireasurer of the Wireless Socicty of London, of which he
was a founder-member and then of the Radio Socicty of
Great Britain as it has been known since 1922. Hec had
been managing director of the Zenith Electric Companv
since its formation in 1913.

IN BRIEF

Receiving Licences Decrease.—Although there was a
further increase of 43,192 television licences in the United
Kingdom during May, therc was an overall decrease of
some 17,000 in the number of domestic receiving licences
in force. The comparative figures for May and April—
the latter in brackets—arc: sound 9,102,995 (9,165,242),
vision 4,623,917 (4,580,725), car radio 273,883 (271,480),
total 14,000,795 (14,017,447).

G. A. Briggs, of Wharfedale Wireless Works, Bradford,
whose two lecture-demonstrations in the Royal Festival
Hall, London, have created a demand for tickets far in
cxcess of the seating capacity of the hall (3,000), is going
to New York to give a similar demonstration in the
Carnegie Hall (scating 2,760) on October 9th. Capitol
Records Inc. are to make the recordings required for
comparing live and recorded performances of piano,
violin and organ and, as at the R.F.H., Mr. Briggs will
be working in collaboration with P. 1. Walker.

At the annual general meeting of the Television Society,
the following members were elected to fill the vacancies
on the Council: T. W. Price (Ediswan), A. E. Sarson
(Marconi’s), W. R. Smith (G.P.O.), Professor Trewman
(E.M.1. Institutes) and C. B. Townsend (G.E.C.). In
addition, D. N. Corfield (S.T.C.) and F. Livingston Hogg
(Livingston Laboratorics), who wecre co-opted last year,
were elected full members.

B.A.T.C.—A convention of the British Amateur Tele-
vision Club is being arranged for October Ist at the
Bedford Corner Hotel, Bedford Square, London, W.C.1,
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from 10 a.m. to 6 p.m. There will be a display and
demonstration of members’ equipment and a film show.
Tickets (costing 5s) and further information can be
obtained from D. S. Reid, 4, Bishop Road, Chelmsford,
Essex.

Telesurance Limited, which operates a television
insurance and maintenance scheme through registered
R.T.R.A. dealers, has issued a statement on its policy
regarding sets converted for Band III. No additional
premium charges will be made providing the sets are con-
verted by appointed dealers in accordance with the
recommendations of the manufacturers.

The mains and output transformers and the smoothing
choke specified by W. A. Ferguson for the 20-watt quality
amplifier described in our May and June issues, are bein
produced by Partridge Transformers, Limited, Roebu
Road, Tolworth, Surrey. A leaflet giving electrical and
physical characteristics 1s available.

In preparation for the advent of commercial television
a television training centre has recently been opened in
London by Marconi’s. It provides a complete training
course in the operation and maintenance of television
studio equipment. The centre is also available to organ-
izations for rehearsals under operational conditions and
a mobile unit is available for the production of recorded

B.s.

Engineering Education.—Lists of colleges in London
and the Home Counties providing engineering courses
during the 1955/6 session are given in “ Engineering
Education in the Region” published by the Regional
Advisory Council for Higher Technological Education.
It includes sections covering engineering crafts (includ-
ing radio and television servicing), City and Guilds
courses in telecommunications engineering, H.N.C.
courses in electrical engineering with a bias towards radio
and telecommunications, and courses in direct preparation
for LEE. and Brit.LR.E. examinations. The 30-page
booklet is obtainable (price 1s) from the Regional
Advisory Council, Tavistock House South, Tavistock
Square, London, W.C.1.

At the eighth annual presentation of diplomas at the
College of Aeronautics, Cranfield, Bucks, where a chair
in aircraft electrical engineering has now been established,
nine of the 68 awards were gained by students specializing
in aircraft electrical engineering. ~The theses covered
work on computors, simulators, servomechanisms and on
the properties of suppressed aircraft aerials. As already
announced, the first professor of the new department is
G. A. Whitfield, who was at R.A.E. Farnborough.

“The Inquiring Mind ™ is the title of the documentary
film sponsored by the LE.E. for the purpose of depicting
the diverse fields of opportunities open to electrical
engineers. Copies of this 30-minute monochrome sound
film, which is available in 35 mm and 16 mm, can be
borrowed by schools, colleges and similar establishments.
Particulars regarding the loan of the film are obtainable
from the LE.E., Savoy Place, London, W.C.2.

Nuclear Electronics.—During the forthcoming inter-
national conference at Geneva on the peaceful uses of
atomic energy (August 8th to 20th) to which 84 nations
have been invited, two exhibitions are being held. At
one of these, which will be open to the public, a number
of British electronics manufacturers will be participating
and there will be a combined exhibit organized by the
Scientific Instrument Manufacturers’ Association,

R.E.C.MF. Headquarters.—The Radio and Electronic
Component Manufacturers’ Federation has moved from
Surrey Street, London, W.C.2, to 21, Tothill Street,
London, S.W.1. (Tel.: Abbey 4226/8.)

Swindon.—With the object of forming a radio club in
the town a meeting will be held on August 31st at 7.30,
at the Connaught Café, 34, Cromwell Street, Swindon.
Further paruculars are obtainable from R. Reynolds,
G31DW, 136, Seech Avenue, Swindon, Wilts,
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Many demonstrations of high-quality reproduction have
been given tosgramophone and music societies and at
public exhibitions by Goodmans Industries during the
past few months. Societies interested in receiving a visit
from the demonstration team are invited to write to Good-
mans Industries Limited, Axiom Works, Wembley,
Middx.

The third edition of the CABMA Register (1955/6) of
British products and Canadian distributors again incor-
porates an alphabetical buyers’ guide to some 4,000
British products, including radio and electronic equip-
ment, available on the Canadian market. Other sections
list manufacturers, trade names, Canadian distributors,
etc.  The register (price 2gns) is published jointly by
Kelly’s Directories and Iliffe and Sons for the Canadian
Association of British Manufacturers and Agencies which
operates British Trade Centres in Toronto, Vancouver
and Montreal,

EXHIBITION \EWS

Next Physical Society Exhibition.—It is announced by
the Physical Society that next year’s 40th exhibition of
scientific instruments and apparatus will be held in both

the Old and New Halls of the Royal Horticultural Society,
Westminster, London, S.W.1, from May 14th to 17th.

Marine Exhibition..—A number of radio manufacturers
specializing in marine equipment or industrial electronic
gear will be among the 500 exhibitors at the Engineering,
Marine and Welding Exhibition which opens at Olympia,
London, on September 1st for 13 days. Manufacturers
appearing in the provisional list of exhibitors include
B.T.H., Decca, English Electric (Electronics Division),
G.E.C, LM.R.C, Metropolitan-Vickers, Mullard, Radio
Heaters, Redifon and Stratton. The exhibition will open
daily from 10 am. to 8 p.m.

The dates for the ninth annual Amateur Radic
Exhibition, organized by the Radio Society of Great
Britain, have now been confirmed; November 23rd to
26th. It will again be held at the Royal Hotel, Woburn
Place, London, W.C.1, and will be opened at noon on
the 23rd by Vice-Admiral J. W. S. Dorling, director of the
Radio Industry Council.

Midlands Radio Show.—The success of last year’s
Nottingham Radio Exhibition has prompted the
organizers—the Nottingham Centre of the Radio and
Television Retailers’ Association—to broaden the scope
of this year’s show and to re-name it the Midlands Radio
Exhibition. It will be held in the Ice Stadium, Notting-
ham, from September 19th-24th.

At the British Exhibition in Copenhagen (September
29th to October 16th) arranged jointly by the British
Import Union, Denmark, and the Federation of British
Industries, a large stand has been taken by the Radio and
Electronic Component Manufacturers’ Federation. Some
twenty member-firms will be participating.

The Model Engineer Exhibition, with which is com-
bined this year the Exhibition of Inventions, is to be held
at the new Horticultural Hall, Westminster, from August
17th to 27th.

BUSINESS NOTES

Collins Radio, the well-known American manufacturers
of aeronautical radio equipment, have formed a sub-
sidiary in this country—Collins Radio Company of
England, Limited. At present it is operating a service
depot at Sunflex Works, Colham Mill Road, West Dray-
ton, Middx. (Tel.: West Drayton 2226.)

Ekco-Dynatron Merger.—E. K. Cole, Ldud,,
acquired a controlling interest in Dynatron Radio,
Limited, of Maidenhead, Berks. It is understood that
there is no intention of changing the policy of the business
which is concerned with the manufacture of © above-
average” domestic sound and television receivers,

have
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The potential output of G.E.C. television receivers will
be increased by 50 per cent with the rearrangement of
production facilities in Coventry. The factory in Spon
Street is being devoted exclusively to television and the
production of domestic sound receivers is being transferred
to another factory in the city.

The exclusive world distribution of acoustical equip-
ment developed by Kelly Acoustics Limited, of 295,
Regents Park Road, London, N.3, has been taken over by
Thermionic Products Limited, Hythe, Southampton, to
whom all enquiries for the new ribbon loudspeaker
(RLLS/1) should be sent.

Ampex Corporation, of California, manufacturers of
magnetic-tape recording equipment, are to open an office
in London. This and similar offices in overseas countries
will be run by the recently formed company, Ampex
International.

The “Radiovoyce ” microphone equipment illustrated
on p. 312 of our July issue, for which Leevers-Rich
Equipment Limited are sole marketing agents to the trade,
is designed and manufactured by F. W. Hopwood
(Developments) Limited, 181, Wollaton Street, Notting-
ham.

Truvox Limited announce that they have appointed
A. B. Thompson (Ireland) Limited, of 15, Newforge
Lane, Belfast, as Northern Ireland agents for their tape-
recording components and accessories.

F. W. Electronics, Limited, of New Southgate, London,
N.11, which was formed in 1950 and specializes in the
design and manufacture of audio and r.f. equipment—
including equipment for schools—has moved its works
and registered office to 12a, Prince of Wales Road,
Hendon, London, N.W.4. (Tel.: Sunnyhill 0683.)

Holiday and Hemmerdinger, Limited, of 74-78, Hard-
man Street, Deansgate, Manchester, 3 (Tel.: Deansgate
4121) have notified us that they have arranged with the
Recording Equipment Division of E.M.I. Sales and
Service, Limited, to distribute “ Emidisc” lacquer record-
ing blanks and accessories to the trade in the Manchester
area.

The telephone number of Nagard, Limited, designers
and manufacturers of electrical instruments for research
and industry, of 18, Avenue Road, Belmont, Surrey, has
been changed to Vigilant 9161.

The North-Western Gas Board, which operates two
base stations at Manchester and Liverpool and 25 mobile
radio-telephone installations, is now using a radio-equipped
mobile  “paying-in” office.
The a.m. equipment being
used in the vehicle, which
oseriodically  visits  outlying
districts, was supplied by the
Radic & Transmission Divi-
sion of Automatic Telephone
& Electric Company. Two
additional fixed stations are to
be brought into operation by
the Board to serve the Wirral
and St. Helens areas.

Jack Davis (Relays), Ltd, is
moving this month from Percy
Streer, London, W.1, to Tudor
Place, Tottenham Court Road,
W.1. Telephone numbers are
unchanged.

HALF A MILLION television re-
ceivers have come off this
assembly line at the Enfield.
Middlesex, factory of Ferguson.
The conveyors in the foreground
are carrying completed chassis,
after soak tests, to the section
for final testing and adjustment.
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EXPORT NEWS

Equipment for a public radio-telephone service in the
three neighbouring territories of Sarawak, North Borneo
and Brunei is being provided by A.T.E. (Bridgnorth),
Ltd, a subsidiary of Automatic Telephone & Electric
Company, Ltd. More than 80 singic-channel radio links
will be required for the service which will link the outlying
settlements and the divisional centres where line telephone
services already exist. Eventually the main centres will
be linked by a multi-channel radio system.

Redifon radio-telephone equipment is being fitted in
ten of the vessels of the Niger river fleet of the United
Africa Company and fixed stations will be set up at
Burutu, Makurdi, Yola and Garua.

A radio network providing for 240 telephone circuits
and a two-way 525-line television channel between Osaka
and Fukuoka has been ordered from Standard Telephones
and Cables through its associates the Nippon Electric
Company, Limited, of Tokio. Eleven intermediate
repeaters, working in the s.h.f. band (3,000-30,000 Mc/s),
will be used to cover the 385 miles.

India’s Director General of Supplies and Disposals
(Shahjahan Road, New Delhi), has asked for tenders for
12,500 broadcast receivers and associated aerial equipment
and loudspeakers. The majority of the receivers are for
dry-battery operation and must cover the medium-wave
band although some of them must also cover the short
waves. About 1,000 receivers are needed for a.c. opera-
tion. A copy of the tender documents is available from
the Export Services Branch, B.o.T., Lacon House, Theo-
balds Road, London, W.C.1 (Reference ESB14288/55).
Closing date for tenders is July 29th.

International Aeradio, Limited, has received from the
Egyptian Air Force an order for three air traffic control
desks. IL.A.L. is also providing the radio and air traffic
control services at Yeadon Airport, near Leeds, which is
to be developed to provide scheduled and charter air
services.

Airfield control radar equipment (Type 424) is to be
supplied by Decca Radar, Limited, for installation at
Durban National Airport. This surveillance radar equip-

ment, which was reviewed in our November, 1953, issue,
was also recently supplied to the South African Air
Force.

R. B. Page, of Birmingham Sound Reproducers,
Ltd., is on a three-month visit to North America to renew
acquaintance with radio-gramophone manufacturers.
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Inexpensive Wave Analyser

“ Zero-beat ”’
By M. G. SCROGGIE, BSc., M.LE.E.

IN a recent survey of distortion-measuring tech-
nique! it was noted that published data on
distortion usually take the form of a single figure
(““ total harmonic distortion’’) whereas for fair com-
parison one must know about the individual distortion
products (whether harmonics or intermodulation)
making up this total. One reason for the scarcity of
analysed data is no doubt the high cost of wave analysers.
In order to measure each distortion product separately
it is necessary to have extremely high selectivity,
which cannot reasonably be obtained by straight-
forward a.f. tuning capable of being varied con-
tinuously from, say, 20 c/s to 20 kc/s. The difficulty
is usually overcome in the same way as in the analogous
r.f. problem in radio receivers, with the aid of the
superheterodyne principle. By means of a beat
oscillator, the frequency of the chosen component of
the signal being analysed is transferred to an ““i.f.,”
which might be 50 kc/s; components of all other
frequencies are then removed by a filter having a
pass band of only a few cycles per second, and after
amplification the selected signal deflects an indicating
meter.

FREQUENCY

CHANGER

LOIW-PASS
FILTER

MODULATOR AMPLIFIER

USCILLATOR

Fig. I. Block diagram of the type of wave analyser described.

The heart of the instrument is the filter, because
on it the capabilities of the wave analyser chiefly
depend. For testing high-fidelity equipment it is
necessary to measure distortion components of the
order of 0.1% (i.e., 60dB down) relative to a funda-
mental output separated in frequency by perhaps
25 c/s, which relative to 50 kc¢/s is 0.05% off-tune.
At the same time, in order not to render the analyser
too tricky to use, or make unreasonable demands on
signal-frequency stability, the filter characteristic
ought to be flat-topped. Such onerous requirements,
calling for carefully applied crystal resonator tech-
nique, have no doubt deterred many experimenters
from running up an analyser for themselves.

Continuing the radio receiver analogy, we might
remember that there is such a thing as a synchrodyne, 3
which can be defined as a superhet in which the i.f.
is zero. An advantage therein is that instead of the
usual highly selective band-pass i.f. system a simple
low-pass filter will do. This seems just what is
wanted for a wave analyser. Providing a filter to
cut out everything above one or two cycles per second
presents no difficulty at all. In fact, on top of a
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System Using Simple Low-Pass Filter

great saving in expense, it is easy to obtain substan-
tially higher effective selectivity than in a conventional
wave analyser, yet at the same time adjustment is
less critical.

One inherent disadvantage of the principle ought
perhaps to be declared at the outset. In a frequency
changer, harmonics of the oscillator frequency are
likely to be present. These, in a wave analyser with
an i.f. of the order of 50 kc/s, are too far up in the
r.f. region to give i.f. beats with any a.f. (the *“ bias >’
frequency in a tape recorder must be watched, how-
ever). But in the zero-i.f. type of frequency changer,
in which the desired response is obtained by setting
the beat-oscillator frequency very nearly equal to
that of the signal component to be measured, smaller
responses can also occur at multiples (especially odd
multiples) of the frequency read. One must therefore
take some care to choose signal frequencies that
cannot yield misleading responses.

What might be considered to be another dis-
advantage is that if one desires to cover the full a.f.
band the beat oscillator has to be variable over a
large tuning ratio, say 1000:1, as compared with
less than 2:1 in the conventional system. On the
other hand, however, the fact that the beat oscillator
frequency at zero-beat is exactly the same as that
of the component being measured makes for much
easier adjustment and more accurate and stable
frequency calibration, which are decided advantages.

Fig. 1 is a block diagram of a zero-i.f. wave analyser.
When measuring very weak distortion products, some
amplification ahead of the frequency changer could
be helpful, but it is even more important not to add
to the distortion before it is measured. Some sort
of buffer stage is essential, in order to make the input
impedance large enough not to impose appreciable
loading on the signal being analysed and at the same
time to present to the modulator an output impedance
low enough not to introduce appreciable distortion.
These requirements are met by a low-resistance
cathode follower.

Type of Oscillator

The modulator is a bridge comprising four rectifiers,
shunted diagonally across the signal path. The
design of the beat oscillator, which is connected across
the other diagonal, depends on requirements. For
experimental purposes an a.f. generator previously
described®* was more than adequate, and enabled
results using square waves to be compared with
those using sine waves. For routine tests along the
lines suggested, however, a simple fixed-frequency
oscillator could be used. A 3-valve oscillator like
either of the two shown in Fig. 6 is very suitable for
either fixed or variable frequency.

Because the mechanical movement of the indicator
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is itself a low-pass system, a very simple and cheap
resistance-capacitance filter is all that is needed
between modulator and amplifier. It was this
amplifier that presented the greatest difficulty. At
first is was supposed that two resistance-coupled
stages with the time constants adapted to pass a band
of the order of 0.2 to 2 c¢/s, or a balanced amplifier with
heavy negative feedback except over this band, would
be a suitable basis for design. By cutting out zero
frequency it was hoped to obtain a stable meter
zero, but it was found that even in a push-pull
system it was impracticable to balance the long
time constants sufficiently to avoid perpetual slow
drifts, and in spite of the zero-instability problem
a d.c. amplifier was actually more workable. Stabilized
power supplies are of course necessary in any case.

The design can now be discussed in detail with
reference to the circuit diagram, Fig. 2, which is
subject to modification to suit individual needs. In
order to provide a low output resistance (about
130 Q) at a moderate anode current (7mA) the cathode
follower comprises both halves of a high-slope double
triode. The distortion caused by it is too small to
estimate precisely; but the total residual inter-
modulation, which with two input signals of different
frequency, each 23V peak, is of the order of 0.05%
is perceptibly increased if only one half is used.
Without Rs and R, there is a tendency to parasitic
oscillation. The time constant C; R; has a valuable
stabilizing effect in preventing short-term fluctuations
in h.t. voltage from reaching the grid. C, has in
any case to be fairly large for its impedance at the
lowest input frequency (reckoned as 20 c/s) to be
negligible in relation to R,, the lowest step of the
input potential divider, which functions as a scale
multiplier.  Obviously the switch controlling it,
S,, should be of the make-before-break type.

The modulator (known as a Cowan type %.3) is
made up of four Standard Telephones M3 miniature
selenium rectifiers. Under the influence of the beat
oscillator their resistance becomes alternately much
higher and much lower than R;;, so that the signal
from the cathode follower is alternately passed to the
filter and suppressed. When the signal contains a
frequency exactly equal to that of the oscillator, and
in phase, the component of the signal at that frequency
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Circuit diagram of a particular development of Fig. I,

Fig. 3. Signal waveforms
across the modulator, (a)
according to simplified
theory,and (b) as modified s
in practice by C; (Fig. 2).

The dotted portions of the

original waveform are

suppressed, In (b) the

horizontal portions in-

dicate the displaced zero

level.

is in effect rectified. If the phase is reversed, the
direction of rectification is reversed. So if the signal
frequency is altered by, say, 1 c/s, a 1-c/s signal is
created by the slowly shifting phase relationship.
This signal is accepted by the filter, the original
signal being rejected.

Modulation Wave Shape

If the action were quite as simple as just described,
the waveform across the modulator, with the beat
oscillator in phase with a sinusoidal incoming signal,
would be as in Fig. 3(a), where the dotted line traces
the suppressed half-cycles. This condition corres-
ponds to the peak value of the beat-frequency signal,
which is clearly equal to the mean value over a whole
cycle of one half cycle of the incoming signal, or
1/ = times its peak value. The theoretical efficiency,
neglecting all losses, such as those due to the finite
resistance of the rectifiers, would therefore be barely
32%. In reality, however, C, modifies the action in
a manner analogous to that of the reservoir capacitor
in an ordinary rectifier circuit, displacing the wave-
form upwards and increasing its mean value and
therefore the efficiency. To obtain the greatest
benefit from this, the beat oscillator should have a
pulse waveform, so that (just as in the rectifier cir-
cuit) the charging of C, is concentrated at the peak
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of the input signal. After investigation it was decided
that the increase in efficiency was not worth the
trouble of providing the special beat-oscillator wave-
form and ensuring constancy of its positive/negative
time ratio at all frequencies. The undesired responses
are also more liable to be troublesome, because if
the waveform ratio is m : 1 the only harmonics sup-
pressed are integral multiplies of m--1. Using a
1:1 waveform thus_suppresses all even harmonics.
Both for this reason, and in order to obtain constant
efficiency, it is advantageous to preserve an accurate
1:1 ratio. This is easier to do with a sinusoidal
waveform than with a square; so although the square
gives the quickest switch-over for a given peak value,
and consequently slightly lower residual inter-
modulation than an equal sinusoidal voltage, the
latter was chosen on balance. The resulting signal
waveform is as Fig. 3(b), and the measured efficiency
(inclusive of the cathode follower) 529,. For com-
parison, the efficiency with a 4 : 1 oscillator waveform
was 75%.

The time constant C;R,; is important, because it
must be long compared with the period of the lowest
signal frequency and short compared with that of
the highest beat frequency. Since the optimum
R,, depends on the backward and forward resistances
of the rectifiers, a suitable time constant is obtained
by choice of C,.

The higher the oscillator voltage the greater the
signal voltage that can be handled linearly, but of
course it must be within the maximum rating for the
rectifiers, which is 56V peak inverse per rectifier, or
112 for the bridge, less an allowance for inequality
of backward resistance. The signal voltage being
read is limited by the amplifier to about 10V peak,
and for that a sinusoidal oscillation of 20V r.m.s.
is sufficient. To allow a margin of amplifier linearity,
the maximum reading has been reckoned as that
which is given by 6V r.m.s. at the input with S,
at 1. Provided that S, is not moved to a more
sensitive setting than that at which the strongest
signal component is within the 6-V limit, the peak
value of the whole signal at the modulator is not
likely to exceed about 20, and using 28V r.m.s.
(40V peak) for modulation it has been checked that
this amount of signal voltage does not appreciably
affect the accuracy of reading (e.g.) a 4mV component
of it. It may, however, make it rather less easy to
read, and 10V peak is a more conservative limit.
The mean rectified current in the transformer second-
ary at 28V r.m.s. is about 0.5mA, which is well
below the rated maximum of ImA per rectifier.
Linearity of the modulator is excellent.

Mzster Zero Stabilization

In theory, this type of modulator automatically
balances out the rectified and oscillator-frequency
voltages from the signal path, but owing to inevitable
incqualities in rectifier characteristics there is in
practice a residue of both. A reasonable amount of
this has not been found to cause appreciable error,
but even a very small residual fraction of the total
rectified (z.f.) voltage is enough to displace the
pointer considerably. That in itself could be taken
up on the amplifier balancing adjustment (R,,),
but unfortunately the z.f. residue tends to vary with
oscillator frequency, so that every change of frequency
necessitates readjustment of meter zero. This nuisance
czin be more or less eliminated by (1) winding the
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transformer in the manner recommended for im-
pedance bridges—with the secondary in two identical
halves, balanced with regard to earth (represented
mainly by the inter-winding screen);* (2) using the
balance control R,,; and (3) connecting a capacitance
C, across one of the rectifiers. This capacitance, of
the order of 100pF, has most effect at high frequen-
cies. The procedure is to adjust Ry, so that switching
on the beat oscillator at some medium or commonly-
used frequency (say about 400 c/s) causes no dis-
placement of the meter on the most sensitive range;
then to vary the oscillator frequency and try various
values and positions of C, to minimize shift when the
frequency is raised. One of the advantages of tests
at a single frequency! is that no special transformer
or other precautions are needed. Also the advantages
of a square modulating waveform can be obtained
without most of the disadvantages.

The component values of the filter are not critical,
but obviously R;; must be large compared with R,,
if efficiency is not to be lost. As an example of the
selectivity obtained by the simple means of this
instrument, reading an input of 2.5mV at any fre-
quency is quite unaffected (except for a very slight
vibration of the pointer) by the presence of 4,200mV
(i.e., 65dB stronger) only 30 c/s away.

Negative Feedback

At first glance the amplifier circuit may look rather
like that of the valve voltmeter described in the
August 1954 issue, but whereas in that circuit the
whole voltage gain was sacrificed in the interests of
stability by connecting the output terminals straight
back to the control grids of V, and V,, here a large
voltage gain is needed in order to be able to measure
small distortions, and the only negative feedback
is that which results from feeding the screen grids
of V, and V; from the output terminals. This policy
not only saves a special potential divider for the
purpose, but it provides some degree of zero stabiliza-
tion, and lowers the output resistance of the am-
plifier, giving a more stable calibration. The resistance
of the 250-0-250pA meter is 500, and the output
resistance of the amplifier about 160Q; R,, is used
to bring the whole up to a level of 7009, so that R,
R,; with the values stated give decade ranges by means
of S,.

R;s is used to set the valves to suitable working
points, indicated by the total amplifier h.t. current
being about 7mA. R,, is used as a coarse balancing or
zero-setting control and R,; the fine control. The
additional balancing facility afforded by R,; is not
absolutely essential, but is quite helpful in arranging
the best working condition.

Without R, and R,, the system was found to give
full-scale swing on the x1 ranges of S; and S, for
9mV r.m.s. input at the selected frequency. By
means of R,, this is pre-set to a convenient 10mV,
the scale having been provided with a 10-0-10 mark-
ing. On the % 1,000 setting of S, the meter is there-
fore direct reading in volts, but (as already explained)
should not be used above 6 on this range.

The overall voltage gain of the amplifier is thus
about x24. Although not large by higher-frequency
standards it can cause quite a lot of trouble unless
care is taken with regard to zero stability, The
balanced circuit of course goes a long way towards

* A sui.table transformer can be obtained from the Majestic Winding Co.,
180 Windham Road, Bournemouth.
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achieving this and those inexperienced with d.c.
amplifiers may perhaps wonder why it does not go
all the way, since it might appear that any change in
supply voltages would affect both halves of the system
equally and therefore would not affect the meter.
But a little calculation shows that a perceptible dis-
placement of the pointer—say 10pA—results from a
difference between the anode currents of V, and V;
of only about 0.05:A. Now although any initial
difference can of course be corrected by Ry, or Ry,
it would be too much to expect the anode currents of
even a well-matched pair of valves to vary equally
within 0.05A over a range of anode, screen and
heater voltages.

Any reasonably effective stabilizer for the source of
the 300V h.t. should be able to eliminate zero-shift
due to variations in anode and screen potentials of
valves V,-V,, but the provision of R., in addition
to R,, makes assurance doubly sure; by successively
shifting the setting of one and recentring the meter
pointer with the other, an adjustment can be found
at which even several volts change in h.t. has little
effect on the meter, and protection is thus obtained
against transient fluctuations of voltage of an inferior
stabilizer. Protection against such transients (but of
course not against long-term drifts) via the grids of
V, is given by C;R;. Trouble due to small fluctuations
of h.t. is thus confined almost exclusively to the cathode
current of V,, and it is for this that stabilization of
the supply is chiefly needed. Even here an excep-
tionally high standard is not essential, thanks to the
stabilizing effect of the negative feedback.

Incidentally, in case it occurs to anyone to extend
the balanced-circuit principle all the way, as in Fig. 4,
it should be mentioned that this causes the full signal
voltage from V, to be applied between the grids of
V., and V, and earth, thereby prematurely overloading

1
L AA AN AN

vl(b)

Fig. 4. Alternative, but less satisfactory, arrangement of the
circuit up to the d.c. amplifier.

Vl(a.)
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the amplifier on its most sensitive range. Moreover
differences in time constants cause h.t. fluctuations
to be more, rather than less, troublesome.

Although changes in oscillator amplitude affect
the meter by upsetting the adjustment of R, it has
not been found necessary to stabilize the oscillator
power supplies, sufficient control being provided by
the thermistor.*

Except for very low frequency fluctuations that may
come in with the signal, the remaining cause of zero
instability is the heater voltage. Its effect on V, is
slight. On V, it is more troublesome; a 5% change
in V, was found to cause 100pA zero shift on the most
sensitive range. But the effect is most serious as
regards V, and V,. The simple device of differentially
adjusting the heater voltages of the two valves, for
which very good results have been claimed with
triodes,® was found to be quite ineffective, at least as
regards the few samples of EF86 available. If one
is not so fortunate as the writer to pick two valves that
are well matched, not only as regards the ultimate

|
200-250 V
50 c/s

£ BRIMAR
| VRISO
o2

D000
_——0x 15t
I 63V
04A

Fig. 5. Cherry and Wild stabilizer for the heater supply to
Vo and Vs, if found necessary. The YRIS0 tubes in parallel
are connected anode to cathode.

inequality in anode-current change caused by a heater-
voltage change, but also in the rate at which the anode-
current change occurs, it is advisable to stabilize the
heater voltage of at least these two valves. If it can be
stabilized for all the heaters, so much the better; but
stabilization of V, and V, only is suggested as a second-
best, because the comparatively simple Cherry and
Wild system® provides sufficient output for these two
heaters. Fig. 5 shows the circuit, which was found
to be amply effective for badly matched valves, giving
a stabilization ratio of the order of 30: 1.

Type of Meter.
Heater-voltage stabilization is rendered ineffective
if there is instability of heater-circuit resistance, so
good valve-holder contacts are essential; it would be
better, if suitable valves with wire leads were obtainable,
to solder them in without holders. Of course the
whole of the circuit, especially from signal input to
the grid of V,, must be free from uncertain contacts,
leakages and stray pick-up; for example, all capacitors
should have high and constant insulation resistance,
and their cases should be earthed.
Lastly, there is the indicator itself. A 2-in dia.

363

www americanradiohistorv com


www.americanradiohistory.com

0-500p1A meter, adjusted to a centre zero, was found
to have a suitable combination of electrical and
mechanical characteristics. Owing to the automatic
limitation of current by the circuit, a more sensitive
instrument could be used without risk of accidental
damage, but there would be no point in doing so,
because the minimum effective reading is already
limifed more by instability of zero and residual dis-
tortion than by insensitivity of the meter. Damping
of the movement must be enough to suppress resonance
without causing excessive sluggishness. The higher
the frequency at which the pointer can oscillate without
serious error (109, or even 20%, is a not unreasonable
tolerance in distortion measurements), up to the rate
at which reading its amplitude of swing becomes
difficult for the eye, the less critical is the adjustment
of the signal frequencies and the demands on oscillator
frequency stability. In practice a beat period of
several seconds per cycle is about right,

Intermodulation Twin Oscillator

Coming now to the signal source, the chief require-
ment is stability and ease of adjustment of frequency.
Dependable frequency calibration is a great help,
particularly in identifying and avoiding spurious
responses. For measuring harmonics, very pure
waveform is obviously needed; this is not so necessary
with intermodulation, the errors caused by harmonic
content then being only of a second order of magnitude.
The three-valve circuit forming the nucleus of the a.f.
source already mentioned has proved to be simple and
reliable, with quite phenomenal frequency and ampli-
tude stability. A double oscillator for intermodulation
measurements, hastily put together without any
special care, using ordinary components, has often
been set to give a slow beat, at, say, 0.3 ¢/s, and has
continued to maintain this rate, without perceptible
change, for hours on end. As regards purity of wave-
form, the second harmonic is about 0.25%, third
0.3%, and all others negligible. This performance was
obtained notwithstanding that six old EF50 valves
were substituted for the SP61 used in the original
signal generator, whose harmonics are about half as
great. The suitability of EF80 valves was checked
by plugging them in, via adapters, in place of the EF50;
no readjustment was necessary; the total h.t. consump-
tion for the two oscillators was increased from 40 mA
to 46 mA, and the harmonic content nearly halved.
In every way, therefore, this circuit is eminently
suitable as a signal source for intermodulation measure-
ments in conjunction with the wave analyser. Fig. 6
is the circuit diagram.

For economy as regards the ganged inverse semi-
log rheostats, the frequency ratio on each range was

TABLE 1.
Oscillator 1 Oscillator 2
Range Fre- | Capaci- | Fre- | Capaci-
quency | tance quency tance
1 40-120 C/s‘ 0.1uF 350- 0.0115uF
1,100 ¢/s |
2 350- 0.0115uF | 1,000- ! 0.004uF
1,100 c/s 3,200 c/s
3 3-10 ke/s | 1,330pF 3-10 kc/s | 1,330pF
4 9-25 kc/s | 450pF 9-25 kc/s | 450pF
364

reduced from the 10: 1 in the original model to about
3% : 1; this also slightly facilitated the all-important
precision in frequency setting, but the fine controls
(Ry) are chiefly relied upon for close adjustment.
For the purposes in view, complete coverage of the full
a.f. band by both oscillators was unnecessary, and the
ranges are as given in Table I.

If lower frequencies were included it would be
necessary to increase the values of the coupling
capacitors accordingly.

Apart from these modifications of the original
design, concerned with frequency coverage, the only
new consideration was the necessity for combining
the two signals in the output, without giving rise to
intermodulation.  With the direct mixing system
shown in Fig. 6, there is just perceptible intermodula-
tion, and if one wants to avoid this one can substitute
a bridge or hybrid-coil system, but the improvement
was found to be hardly worth while. It can be shown
that, given equal outputs from the two oscillators,
the ratio of their voltages at the common output
terminals is equal to the ratio in which R,,-R,,
is divided by S, (where these resistances include the
internal resistances of the oscillators, which, being
cathode followers in this case, are negligible). If
therefore tests are usually madé~with either a 1:1
or 4 :1 ratio, it is convenient to provide tappings as
shown. This does not prevent any other desired ratio
from being set up by the separate controls (R,,);
the level of the combined signal can then be varied
without change of ratio by R,,.

Avoiding Spurious Effects

The frequency-selecting section of each oscillator
should be enclosed in a screen; it is particularly
necessary to remove stray capacitance between the
two sections, as failure to do so may cause a small
signal from one oscillator to appear at the output even
when its own R,, is at zero. No difficulty was found,
however, in running the twin oscillator unit from the
same stabilized power supply as the wave analyser.

Residual intermodulation of modulator, input
cathode follower, and signal-oscillator output circuit
was checked in turn by first feeding the modulator
with a single 420c/s signal from oscillator 2 via analyser
cathode follower in series with the secondary of a
step-down mains transformer giving a 50c/s signal,
each signal being adjusted to give a reading of say 2V
on the analyser meter. Intermodulation signals were
looked for at 420450 and 420 -+100c/s, and were
barely perceptible on the most sensitive range. The
50c/s source was then transferred to the lead between
signal oscillator and analyser cathode follower. Lastly,
the test was repeated with the 50c/s’ mains source
replaced by oscillator 1. Overall intermodulation using
a sinusoidal beat-oscillator waveform, was 0.1%,
second order and 0.08%, third order. With a 1:1
square waveform the figures were 0.04%, and 0.029%,
respectively.

Of spurious responses, the most important are
those resulting from signals at multiples of the fre-
quency being read, which is the frequency of the
beat oscillator, denoted by f,. Using a 1:1 waveform
ratio, the responses due to signals at even multiples of
f» are theoretically absent, and those at odd multiples
(frequency = nf,) are one nth of the amplitude resulting
from an equal amplitude signal at f,. In practice this is
approximately true of the odd multiples, but al-
though the even-multiple responses are relatively
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Fig. 6.
Tﬁge thermistors (Rg) are Standard Telephones type A5513/100, and the valves all SPé!, EF50, EF80 or equivalent. S, and Sy are
2-pole 4-way frequency-range switches; the capacitances selected by pole b are the same as by pole a, and typical values are
given in Table I. Components in Oscillator 2 having the same values as the corresponding components in Oscillator | bear
the same numbers.

small (< 5%, of the true response) their existence ought
not to be overlooked.

When analysing signals it is inevitable sometimes
that the component being read will be accompanied
by another component at a multiple of its frequency,
in “which case an error must result. Fortunately it is
seldom large enough to be appreciable. One reason
for this is that, taking the odd and even harmonic
series separately, their amplitudes almost invariably
decrease more or less rapidly with frequency; another
is the decreasing response of the analyser, which
almost wipes out the even series and greatly discrimin-
ates against the odd.

In the very unlikely event of a sixth harmonic not
being small compared with a second harmonic, it
might (being three times the frequency) appreciably
affect the reading of the second. But the only trouble-
some situation that is at all likely in practice is the
measuring of a fundamental accompanied by a very
large percentage of third harmonic. This situation
is revealed by the non-sinusoidal swinging of the
pointer, for the third harmonic in the signal is re-
presented (though at only one third the amplitude)
by a third harmonic of the slow beat frequency, and
the effect of this harmonic can be still further reduced
by bringing the fundamental beat frequency to the
point beyond which response falls off rapidly.

In choosing f; and f,, the lower and higher signal
oscillator frequencies for intermodulation tests, one
would of course avoid making any of the components
to be read—f, =+ f1, f2 + 2f;, etc.—equal to a multiple
of f, or f,. Fractional relationships between f, and f,
would also be avoided; e.g., if f,/f, were 2/5, f, + 2f
would clash with f,—f,, being its three-fold multiple.
Doubt about whether or not a response is due to
intermodulation can be dispelled by checking that the
beat frequency responds to an adjustment of both
ry
f1 and f. .

Pick-up from the mains is another possible cause of
undesired responses, and 50c/s and its multiples
(especially odd) are to be avoided as signal frequencies.

It has been interesting, in using this wave analyser,
to confirm the experimental measurements by Warren
and Hewlett?” of the ratio of intermodulation to
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OSCILLATOR 2

Circuit diagram of a twin signal source for making intermodulation measurements in conjunction with the wave analyser.

harmonics with amplifiers having various kinds of
distortion and level frequency characteristics. Since
the wave analyser reads only the sum or difference
frequency and not both at once, the ratios are half those
obtained by Warren and Hewlett with the same re-
lative signal amplitudes (which were in the ratio 5 for
harmonic to 4 and 1 for intermodulation measurement),
With a single triode, giving almost pure second-order
distortion, the amplitude of the component at f, - f;
or f,—f, is 1.6 times that at 2f}; and with a push-pull
amplifier, giving mainly third-order distortion, the
amplitude ratio of f, -+ 2f, or f,—2f, to 3f, is 1.92.
When negative feedback is used, distortion is of
course greatly reduced; but if the signal amplitude is
then raised to reintroduce distortion, its onset is more
rapid, and instead of being concentrated mainly in
second or third or both, it continues far up the series
with comparatively slow convergence, and the aural
unpleasantness is worse.

While admittedly a keen ear is the only instrument
that is valid in the final assessment of sound reproduc-
tion, instrument readings are of very great value if
properly taken and interpreted; and if analysed mea-
surements rather than lumped were more generally
made the much-needed establishment of accepted
correlation between instrument readings and listening
tests would assuredly be speeded up.
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TRANSISTOR SYMBOLS

SUGGESTIONS for the symbol to be used for the
transistor have appeared from time to time in Wireless
World, and especially in the April and May issues
(pp. 151 and 201). Another symbol of an interesting
kind is used in L’Onde Electrique (March-April, 1955,
pp. 243-263). The symbols for n-p-n and p-n-p junc-
tion transistors are shown in the figure, at (a) and (b)
respectively. Plus signs are used to designate p-type
material and minus signs for n-type.

Since the emitter, as their source, contains more
charge carriers than the collector (by those leaving
through the base), the emitter and collector are dis-
tinguished by two signs and one sign respectively.

The full sign complement of (a) and (b) is actually
unnecessary, for the base material is always of oppo-
site kind to the emitter and collector. One can, there-
fore, omit the signs on the base and reduce the sym-
bols to the form (c) and (d). This is quite commonly
done in the article in L’Onde Electrique. A further
modification consists in replacing the signs by dots
as in (e). This is done when one wants to designate
a transistor without being specific about whether it
is a p-n-p Or an n-p-n type.

There is still some redundancy, however, and the
symbols could be reduced to (f), (g) and (h) without
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losing anything. The convention here is to mark only
the emitter by a sign indicating the nature of the
charge carriers, so (f) is for an n-p-n transistor, (g) is
for a p-n-p and (h) is a general symbol for either.

CNTENSIORNS

PLANS have been made to build
three new chains of Decca Naviga-
tor stations in Europe—in Sweden,
southern France and northern Scot-
land—making a total of nine. When
the new stations are completed some
2,000,000 square miles of Europe
will be covered. As will be seen on
this map, coverage will extend from
Cape Finisterre to the Gulf of
Bothnia and from Corsica to beyond
the Faroes.

It is also announced that plans
are being made for the first two
chains of permanent stations to be
erected outside Europe. They will
cover the Bombay and Calcutta
areas of India. Temporary low-
power chains have been set up
overseas for survey purposes; one
of the latest being for the Japanese
Hydrographic Department.

Since the first Decca chain in
south-east England was opened in
July, 1946, over 2,600 naval and
merchant ships have been fitted
with the Decca Navigator. An in-
creasing number of civil aircraft
are also using it, and a new receiver,
the Mark 10, designed especially for
aircraft, is being produced. It will
e cover seventeen different chain fre-
B quencies and provide automatic lane

%  and zone identification.
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LETTERS TO

THE EDITOR

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

Spurious Radiations from Wrotham

IN his article in your July issue J. R. Brinkley drew
general conclusions on the co-siting of f.m. transmitters
from observations made on the performance of the trans-
mitters at Wrotham as they are at present installed. The
arguments against co-siting of television transmitters are
of course irrelevant when applied to f.m. transmitters, and
“ co-siting ” is perhaps a misleading term to apply to the
practice of feeding one aerial system with the output from
three transmitters.

Mr. Brinkley is correct in pointing out that adequate
steps must be taken to reduce coupling between trans-
mitters, and he is also right in his statement that at the
present time the attenuation of the filters now installed
at Wrotham is insufficient. But, because of the severe
interference on the medium-wave band the B.B.C. decided,
in zgreement with the Post Office and the radio industry,
to bring Wrotham into regular service before the second
half of the Home Service transmitter and the aerial com-
bining units for the three transmitters were in their final
form. In this way a v.h.f. service was made available at
the earliest possible moment to listeners in London and
South-East England. The temporary filters at present in
use will be replaced by the final filters within the next
few weeks. When this has been done the intermodula-
tion products to which Mr. Brinkley refers, and of which
we are naturally aware, will become negligible.

E. L. E. PAWLEY
Head of Engincering Services Group, B.B.C.

F.M. Receiver Design

WE cannot agree with J. K. Carter (correspondence in
July issue) who rebukes us for using the ratio detector in
our f.m. tuner described in the April and May, 1955,
issues. The decision to use this in preference to the
Foster-Seeley discriminator was made after considerable
thought and the saving of one valve is only one of the
factors which influenced us. A more important con-
sideration is that the low distortion of the Foster-Seeley
circuit can be obtained only by critical adjustment of the
coupling between primary and secondary windings of the
discriminator transformer. To make this adjustment re-
quires equipment unlikely to be possessed by the amateur
constructor. The linearity of the ratio detector is less
dependent on circuit adjustment; moreover there is less
inter-station noise than with the Foster-Seeley type.

Mr. Carter accuses us of being illogical but he con-
veniently overlooks the other sources of distortion in the
complete f.m. chain and in particular the chief offender;
namely, the moving-coil loudspeaker. “Or,” to use his
own words. “is there some mystic reason why n%
distortion in the loudspeaker doesn’t matter but n9%
cent in the output stage does? ”

S. W. AMOS, G. G. JOHNSTONE.

Design for a Pre-amplifier

D. H. W. BUSBY, on p. 328 of his article in your July
issue, says that a capacitance of 400pF could be placed
acrass the output with the gain control fully advanced,
with negligible loss of output at 15 ke/s.

This may well be so, but if the gain control is turned
down to half-way, the reactance of the capacitor would
appear across S0kQ and would be fed from a source
impedance of at least SOkQ. In this case the response
would be down by at least an extra 3.5dB at 15 kc}as. In
addition, the amount of high-frequency cut introduced
would vary with gain control setting, being greatest with
the slider electrically at centre, and would become pro-
gressively less on either side of rhis position.

London, S.E.26. W. C. R. WITHERS.

The designer of the pre-amplifier writes—Mr. Withers
is quite correct. The amount of high frequency cut will

WIRELESS WORLD, AUGUST 1955

indeed vary with the gain control setting. If the loss due
to the interconnecting cable is not to exceed 1dB at
15kec/s for any setting, the corresponding permissible
value of capacity is approximately 150 pF. This will
normally correspond to at least 7-8ft of cable, which, for
most purposes, will be found adequate.

D. H. W. BUSBY.

Damping Factor : A New Approach

AS the one originally responsible for introducing the
term “ damping factor ”* the writer feels some respon-
sibility for finding an alternative form now that we are
so deeply in the morass, The term had many short-
comings but it could, at least, be used safely so long as
it was always finite and positive. The commercial release
of amplifiers with negative damping factors has been very
confusing to engineers, to say nothing of the general
public. For an increase of 229, in total circuit damping,
the “ damping factor > increases from 10 to infinity, then
returns back from —infinity to —10. All these extra-
ordinary changes in the damping factor would lead one
to believe that something important was happening. In
reality nothing has happened except a slight and steady
increase in the total damping. The tricks played by the
so-called damping factor are due merely to an unfortunate
choice of definition. With this definition, instability
occurs when the damping factor < —1.

The total circuit damping is a function of the total
circuit resistance, that is, the algebraic sum of the voice
coil resistance (always positive) and the amplifier output
resistance (positive or negative). I therefore put forward
the following as a much more satisfactory and logical
substitute for damping factor:

Damping ratio = —

Where

R =load resistance

Ro=output resistance of amplifier
and where both Ry, and Ro are referred to the same side
of the transformer.

The following table is for Ry, =15 ohms and is purely
as an example:

Damping Damping
Ro Ri+Ro factor ratio
ohms ohms =R1/Ro =Ry/(Ry,+
o)
+75 +90 , +0.2 0.167
+3 +18 | +5 0.83
+1.5 -16.5 +10 0.91
+0.15 +15.15 --100 0.97
0 -15.0 o3} 1.0
0.15 14.85 — 100 1.01
—1.5 13.5 —10 1.11
5.0 10.0 —3 1.5
—12.0 -3.0 —1.25 5.0
-13.6 +1.4 —1.1 10.7
—14. +0.7 —1.05 21.4
—15.0 i —1.0 )
'  on verge of instability

It will be seen that the proposed damping ratio is positive
and finite so long as instability does not occur. It is
also proportional to the actual damping in the circuit.
It appears to be the only available function with all the
desired qualities.

F. LANGFORD-SMITH

Amalgamated Wireless Valve Company,

Sydney, N.S.W., Australia.

* Langford-Smith, F., “Radiotron Designer’s Handbook™ ,3rd ed. 1940.
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Band IT F.M. Tuner Unit

Design Suitable for Use With a Wide Range of A.F. Amplifiers

ALTHOUGH the tuner circuit described in the
following pages was designed primarily for use with
the Mullard 5-valve 10-watt amplifier circuit!, or
with the 20-watt circuit using EL34s2, it is suitable
for use with a wide range of amplifiers. The fre-
quency range covers the whole of Band II (87.5-
100 Mc/s), and while the circuit design chosen in-
corporates some of the more modern developments
applicable to this type of reception, the construction
is kept free from complication. The power supply
would normally be taken from the main audio am-
plifier.

Circuit Description.—A complete circuit of the
tuner unit is given in Fig. 1. The r.f. stage is a con-
ventional pentode amplifier circuit, using a Muliard
EF85. The associated aerial circuit is pre-tuned to
the centre of the Band II range. In the anode cir-
cuit is an r.f. choke (L,), with the parallel-fed r.f.
tuned circuit (L,, Cy, Cyq, Cyy), of which C,, forms
one section of the two-gang tuning capacitor. The
r.f. voltage, taken from a tap on L,, is fed into the
grid circuit of a Mullard EF80 operating as a self-
oscillating additive mixer. The oscillator section
of the mixer is basically of the tuned-anode type,
with a tuned circuit consisting of L,, C,,, C,; and
C,4 (C,; forming the second section of the tuning
gang.) The intermediate frequency developed by
the mixer valve is fed to two conventional i.f. stages
using Mullard EF4ls, at an intermediate frequency
of 10.7 Mc/s. In the second if. stage the EF41
operates as a partial limiter valve at high signal
levels, and the bias developed across its associated
grid circuit capacitor C,, is fed back to the first i.f.
valve and to the r.f. valve. The final i.f. stage drives
a ratio detector circuit containing a Mullard double

diode, type EB91. Audio-frequency voltages developed
in the detector circuit are taken through a 50-micro-
second de-emphasis network consisting of R, and
Cys, and thence to the a.f. output socket for feeding
to the audio amplifier.

Aerial Circuit and R.F. Stage.—The aerial
circuit has been designed to be matched to a 75-Q
balanced feeder line, thus permitting a simple con-
nection from a conventional type of dipole aerial.
In cases where the feeder line of this type is un-
screened, L, may be centre-tapped to earth so that
any noise voltages picked up in the feeder itself are
reduced. Dust core tuning is employed, and the
resonant frequency of the grid tuned circuit is arranged
to be 94 Mc/s. The total tuning capacitance in the
grid circuit is of the order of 18pF, of which C,
forms 5pF and the remainder is formed by the valve
input capacitance, plus stray capacitance. The input
damping of the valve amounts to 3,800 Q, giving
an effective secondary circuit impedance of the order
of 1,600 Q (without the aerial circuit connected).
When attached to an appropriate feeder cable, the
aerial circuit bandwidth is 10.8 Mc/s for 3 dB down
on 94 Mc/s and the measured aerial gain is 14 dB.

Cie which has a maximum capacitance of 27pF
tunes the r.f. circuit, and the series capacitor C,
and trimmer C,;; are added to track the r.f. circuit
correctly to the oscillator circuit. Thus the equivalent
capacitance swing is limited to approximately 8pF,
and, in addition to the lumped capacitor constants,
a further 12pF and 4pF are added to the circuits in
the form of the r.f. valve output capacitance plus
strays and the equivalent input capacitance of the
mixer reflected into the tuned circuit, respectively.
To assist further in obtaining correct tracking over

Fig. 1. Complete circuit diagram. Further details of component specification are given at the end of the article.

R, $ 3R Res 3R R, $ Rio
. 68k113 312k 27kh:: :ES‘Skfl 82k12 12kl
. .
Lol
1 T
Col L 11 Cy
12pF ! ' TepF
4 |
L Ly
== CzoF
0:01
OPTIONAL
I.F TRAPS
2y
]E.wopfl'
o v v y
1,500pF] 3-15pF  2,200pF = G Css L
w500 s P 2,200pF 2.200pF
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Ly, Ly 8 L
By e Lz dlys
Vs

L. HAMPSON, B.Se.* DETECTOR

the whole of the band,
L, is tapped by means of
C,5, 50 that the loaded Q
factor of the r.f. circuit
is comparatively high. The
average value is 75, and
a mean bandwidth of 1.3
Mc/s for 3 dB attenuation

is maintained over the

whole tuning coverage, for Vg

any point in the band. TURIG

Therefore, with an equiva- INDICATOR

lent load impedance of the
order of 4.5kQ at 94 Mc/s

for the r.f. tuned circuit, a
theoretical gain of 43 dB

is obtained for the r.f.
stage (including the aerial
circuit). Under the circuit
conditions shown the EF85
operates at a mutual con-
ductance in the region of
9.5mA/V. Measurement of the stage gain showed
it to be only slightly less than calculated.

Mixer Circuit.—The self-oscillating type of
mixer adopted in this circuit, has proved highly
popular in countries where f.m. reception is well
established. For successful operation the frequency
difference between the developed intermediate fre-
quency and the incoming signal frequency should
be large. Fortunately this is generally so in f.m.
receiver applications, where the intermediate fre-
quency is usually about 10 Mc/s. As its name implies
it is essentially an oscillator with provision for feeding
in an r.f. signal, so that additive mixing occurs on

* Mullard Valve Measurement and Application Laberatory

Va, 218 | F.AMPLIFIER

V3, iStLF AMPLIFIER
Lo d Ly : iy
7

¥ / Lyelg V2
7 MIX ER-0SC.
R.F. AMPLIFIER
;‘/
s alg

Layout of components on the top of the chassis.

a common electrode (in this case the control grid
of the EF80). The anode circuit contains an i.f.
transformer which is tuned to the intermediate fre-
quency developed.

The voltage gain of this single valve circuit is
equivalent to that of a two-valve stage consisting of
an oscillator and a separate mixer. At the same
time the inherently low equivalent noise resistance
obtainable with additive mixing is retained. In
addition the use of a single valve makes the circuit
economically more attractive.

In a mixer of this type, it is generally essential to
have some form of ‘“isolation” between the r.f.
tuned circuit and the oscillator circuit of the mixer
to prevent interaction and pulling of the oscillator

section. This is achieved

200V. 40mA APPROX. + by operating the oscillator

Re in a bridge circuit, the

Ry o AF FrsF== wa equivalent circuit of which

82 k(1< Ry Cus 00IuFl 8u g ) 0 0
100k 1 002uF is shown in Fig. 2. It will

L, I Ee‘dseen then, that fgr the

500pF OPTIONAL T1 € Clrcuit to [+ m

Lo R, ’ iTUN'NG 'NNC?R balax%ce, the relation,
A T ; 47001 ‘ C G, x L,
SR . LU O
Ca :47050 Yo 2l

Cs. =auf S ‘ must hold. When this con~
e R T dition has been achieved
i | gwii || there will be minimum in-
3 CuT - teraction between the two
o e L'O'O’“F “h‘J relevant circuits. An ob-
47o:0§ * — —_— vious .added adva_ntage of
./ e this bridge connection is that
001 uF- —}G'SV when in balance, there will
USasTEs be minimum oscillator volt-

WIRELESS WORLD, AUGUST 1953

age at the r.f. input point.
This is important in order
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Fig. 2. Equivalent bridge circuit of oscillator section of
mixer valve. C,, represents the valve input capacitance.

to keep the oscillator voltage at the aerial terminals
as low as possible. In this circuit, it is possible to
reduce the oscillator voltage to an average value of
100mV at the r.f. input point.

The oscillator circuit is operated at a frequency
higher than the signal frequency, i.e. at approximately
97 to 111 Mc/s. As with the r.f. circuit, a series capa-
citor C;, and a parallel trimmer C,, are included for
tracking purposes, giving an effective swing of the
tuning capacitor C,; of approximately 7 pF. To keep
the oscillator circuit as stable as possible the total
capacitance associated with the tuned circuit has been
made as large as possible, consistent with obtaining
sufficient oscillator drive for the mixer valve. Also the
cathode of the mixer valve is directly earthed in order
to avoid capacitive hum modulation.

The blocking capacitor C,; also forms the tuning
capacitance for L., since L is effectively a short-circuit
at the intermediate frequency. Similarly L. forms an
r.f. choke at the oscillator frequency. It will be seen
then that the effective lumped tuning capacitance
across L, is equivalent to:

Gy % Cys

C22 + CIB
and the voltage tap down in the i.f. transformer is
equal to
o Ca —— where C,, is the valve output
Cout + CIB + C22 out
capacitance.

However, as the value of C,, is so much higher than
C.gs the loss in gain of the mixer is negligible.

In order to ensure that the mixer valve operates on
the optimum point of the conversion conductance

1
1
]
t
I
I
i
1
2 |
= -0 L
- | !
> | I
= / / Lo
2
; | ‘ 5 1,500V
E3 1
g ‘ : 500V
; 1 | /
= ! /™~
S 20 i 7 19/ v\
e | . 250V
E 100 12V
i S0V
1
! 0uV
-30 L |
280 200 120 80 40 O 40 80 120 200 280

kc/s OFF TUNE (94 Mc/s)

Fig. 3. Tuning characteristics for various input signal levels
at the aerial terminals, with a frequency deviation of 22.5
kc/s.

current should not fall below a level of 35xA in any
part of the band. It will be found in operation that
the oscillator grid current will not vary by more than
approximately +10% of the mean value over the
tuning range.

A conversion conductance of 2.5 mA/V is obtainable
with the EF80. Therefore, with the i.f. transformer
used, the mixer gain from the tap point of L; to the
signal grid of the first i.f. valve will be 32 dB. Dueto
the tapping of L,, the effective gain of the r.f. stage
is proportionately reduced to 34 dB. At 94 Mc/s the
overall ““front end ” gain is of the order of 66 dB,
measured from the aerial terminal to the control grid
of the first i.f. valve.

LF. Stages.—The design of if. stages for f.m.
receivers presents a considerable number of con-
flicting problems. Very briefly summarized they are:—

(1) There should be adequate transmission of the
significent side currents.

(i) A good measure of adjacent channel selectivity
is required.

(iii) There should be a reasonably linear phase/
frequency characteristic in the transformers.

(iv) A certain allowance in the bandwidth should
be made for small random drift in the oscillator.

curve, it is recommended that the oscillator grid (v) The uses of comparatively large values of
overcoupling to give a wider
TABLE I bandwidth can produce a high
_ _ degree of amplitude modulation
on the carrier wave, and may
1st LF. 2nd LF. Ratio give rise to ringing with impul-
Trans- Trans- Detector sive interference.

former former . It was decided that for the
Prim. Sec. Prim. Sec. Prim.‘ Sec. ] two i.f. transforplers used in this
L, Lg L, L, L,, L,, tuner, a coupling factor K of
) | design centre 1.2, would be most
! Fixed tuning capacitance (pF) | 22 } 12 12 12 | 12 | 47 suitable to meet a compromise
| Valve capacitance -+ strays I | ' for the above requirements, pro-
S 8 | 10 10 | 10 ‘ 10 - vided the average loaded Q factor
Loaded Q in circuit ...... 55 | 55 68 | 60 35 [ 26 | of the tuned circuits in the if,
Coupling factor ............ 1.25 1.25 065 transformers is in the region of
K=kyvQQ. .......... 15.8 21.2 G 60 10 70. (K = k+/Q,Q,, where
Transfer impedance (kQ).... - — 16.8 k is the coupling coefficient and
! Input impedance (kQ) ...... Q, and Q, refer to primary and

secondary windings.)
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In addition to the above requirements it is essential
that feedback through the anode-to-grid capacitance
of the valve, should be kept small. This usually calls
for a strict limit on the maximum usable transfer
impedance obtained in an if. transformer when
applied with any particular valve type. With the EF41,
the recommended maximum design centre transfer
impedance for the if. transformer is 21 kQ at 10.7
Mc;s, taking into account the added effective anode-
to-grid capacitance in the valveholder, and assuming
identical impedances in grid and anode circuits.

Table 1 gives a summarized performance of the
transformers used in this tuner. All the values quoted
were measured in circuit.

The two EF41 valves operate with a mutual con-
ductance of 2.3 mA/V, and from the relevant imped-
ances given in Table 1, it can be calulated that the
total i.f, gain, from the control grid of V3 to the anode
of V4 will be 64 dB. Actual measurement showed a
slightly lower value.

Measurement of the overall bandwidth of the first
and second i.f. transformers gave approximately
210ke’s for 3dB, and 600 ke/s for 20 dB, attenuation.
The response curve is flat for approximately 70 ke/s,
with a slight dip at the centre frequency.

The coils for the i.f. transformers are wound on
common formers, details of which are given later in
the Appendix. An inherent drawback in this method
of construction is that movement of the dust cores can
materially alter the coupling factor if the primary and
secondary windings are, by necessity, brought too
close together. This is to some extent eliminated in
the design presented here, by separating about 259%,
of the total windings on the coils, so as to form small
coupling coils at the earthy end of each winding.
Thus the dust cores are kept at least 15 mm distant in
the main body of the windings and little measurable

difference in the coupling factor is obtained when the
transformers are tuned to - 1 Mc/s of the correct
working centre frequency. The unloaded Q factors
of the coils are about 90, with the exception of L,
which is approximately 85.

As previously mentioned, on high signal levels V4
is driven into appreciable grid current, and the derived
bias voltage developed across Ry, and Ry, is used as
semi-automatic gain control. Positive peaks of
amplitude modulation appearing on the carrier wave
are therefore clipped in the grid circuit. With V4
primarily designed as an amplifier, a very high input
voltage to the grid is required before saturation occurs.
Therefore with only partial limiting occurring, the
valve does not deal completely with positive—or
negative-going amplitude variations of the carrier.
For similar reasons partial limiting may give only
restricted elimination of impulsive interference. The
time constant of the grid circuit of V4 has been set at 25
microseconds to deal with the upper frequency limits
of amplitude variations in the carrier. The small
changes in the input capacitance of V4 due to limiter
action in the grid circuit and of V3 due to the restricted
range of applied bias voltage were not found to
introduce any serious deterioration in the required
performance of the band-pass filters. Further, har-
monics produced by limiter action do not usually
cause trouble, as they will be tuned out in the anode
circuit of V4.

Ratio Detector—A balanced ratio detector circuit
incorporating a double diode (V5) is used in this tuner.
To give optimum a.m. rejection under working con-
ditions, R,, should be adjusted for each individual
circuit and is specified here as a nominal value.

The value of a.m. rejection measured in the circuit
was 46 dB at the centre frequency (10.7 Mc/s) for
30V r.m.s. of i.f. voltage at the anode of V4, falling to

View of underside of chassis with some of the more prominent components identified.

Linbipgelys
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28 dB for 75 kc/s detuning of the signal. Similarly
for 20 and 10V r.m.s. of i.f. signal, the values were
34 and 26 dB respectively, with corresponding values
of 22 and 17 dB for =+ 75 kc/s detuning. These figures
include limiter action produced by V4. The peak
separation of the ‘“S” shaped detector curve is
320 ke/s.

Measurement of the tuning characteristic is advan-
tageous in a prototype f.m. receiver, in order to examine
the side responses which are inherent in most f.m.
detector systems. These are shown in Fig. 3, where
the tuning characteristic of the unit is plotted for
various values of input signal.

These characteristics can be regarded as typical for
a receiver equipped with a ratio detector circuit.
The side responses are shown at about <4 200ke’s
from the centre frequency. To a certain extent these
side responses are controlled by the selectivity charac-
teristic of the preceding i.f. stages, and also by the
action of a.g.c. In general, receivers designed with a
rounded-top overall i.f. response curve, and a com-
paratively wide peak separation in the detector system
help to reduce side responses and produce a peak in
the audio output, when the signal is in tune. It may
be noted in passing that, with the Foster-Seeley
detector circuit and limiter valves, the side responses
may be of a higher value than the main signal response.
Although the side responses show a comparatively
high value in the graph at the larger signal levels, they
are n} fact hardly noticeable when tuning through the
signal.

The audio output from the detector is taken through
the 50-microsecond de-emphasis network R;, and
Cis> and coupling capacitor C,4 to the a.f. output
socket. When the output from the tuner is fed to
an audio amplifier it is reccommended that the amplifier
input impedance be not less than 500kQ. For use
with the pre-amplifier® designed for use with the
20-watt EL34 circuit* and with other pre-amplifiers
of similar input impedance and sensitivity it is re-
commended that a correction circuit (Fig. 4) be used
to obtain the required input impedance and attenuation.

Tuning Indicator.—An optional tuning indicator
using a Mullard EMS80 is fitted. The bias voltage
for this valve is derived from the ratio detector circuit.

Overall performance.—The total gain of the pro-
totype tuner from the aerial terminals to the anode of
V4 was approximately 130 dB for a small signal at 94
Mc/s. When coupled to a Mullard 5-valve 10-watt
amplifier, the average sensitivity over the band for
50 mW output was 1.2xV with a signal of 22.5 kc/s
deviation. The average input signal over the band
for 500 mV audio output is approximately 12 to 154V.

Oscillator radiation.—The average oscillator volt-
age measured at the aerial terminals was 350 xV for
the fundamental oscillator frequency and 75 uV for
the 2nd harmonic. The average radiated field strengths
over the band are 40 pV per metre and <15 pV per
metre respectively at a distance of 10 metres from the
measuring aerial.

Constructional  details.—The accompanying
photographs show the main layout of the tuner. A
chassis of 16 s.w.g. aluminium, dimensions 10 in
3% in, with 2in depth, is used. With the exception of
the valves, i.f. transformers, aerial and oscillator coils
and scale assembly, all components are mounted
underneath the chassis.

A balanced heater circuit is used. This enables the
tuner to be connected to the centre-tapped heater
supply of either of the amplifier circuits previously
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Fig. 4. Simple attenuator recommended for use with ampli-
fiers of high sensitivity and input impedance less than 500k£).

referred to'?. Adequate r.f. decoupling of the heater
supply lead is essential, in particular to prevent
harmonics from the detector from reaching the earlier
stages. The ninth harmonic of the i.f. can be particu-
larly troublesome, as this falls in the centre of the
tuning range. Strict attention should be paid to the
general decoupling of the valve electrodes, and to the
tuned circuits. The relevant decoupling capacitors,
should be returned to, or very near to, the cathode-to-
chassis connection of the valve concerned, with the
shortest possible leads. It is also essential that C;,
should have a short connection to chassis.

The tuner requires an h.t. supply of 200V at
approximately 37 to 40 mA and a heater supply of
6.3V at 1.6 A. Where the h.t. supply is obtained from
an amplifier and exceeds 200 V the necessary dropping
resistance should be included in the amplifier itself.

To minimize oscillator drift during the warming up
period, C,, should be of the negative temperature
coefficient type, a component of temperature coeffi-
cient 750 par:s per million being suitable. This will
help to keep the long term oscillator drift to a mini-
mum. In the prototype, C;, and C,, were formed of a
6.8pF capacitor in parallel with a 1.25-10pF trimmer
to make up the nominal total. The tap on the r.f.
coil is arranged to be at 0.4 of the total number of
turns, counting from the earthy end. Optional i.f.
traps L,,, C;; and L5, C;,, have been incorporated in
the serial circuit for use where a high degree of i.f.
rejection is considered essential. In most cases they
may be found unnecessary.

Neatness in wiring is essential. In particular, in the
i.f. stages, components should not be piled over the
top of the valveholder as this may lead to an increase
of effective anode-to-grid capacitance.

Alignment.—The correct alignment of an f.m.
receiver calls for the use of some expensive equipment,
but good results can be obtained by using only an
a.m. signal generator, covering Band II (87.5-100
Mc/s) and the intermediate frequency of the tuner
(10.7 Mc/s). As the first two i.f. transformers are
overcoupled, it is essential to damp the transformers
whilst they are being tuned, otherwise unsymmetrical
response curves may result. A resistor of about
5k is suitable for this purpose and it should be placed
across the grid circuit tuned winding, when the anode
circuit is being tuned, and vice versa. The resistor
can be temporarily held on with a touch of solder.

Connect the signal generator output (10.7 Mc/s)
to the control grid of V4 and tune L,; for maximum
deflection either in the tuning indicator or on a
high resistance voltmeter (20 kQ/V, 10V scale) across
C,;. Transfer the generator in turn to the grid of V3,
and the centre-tap point of L,. Tune L,, L,, and
L, and L, respectively for maximum deflection, using
the damping resistor for the coils as before.

To eliminate considerable trial and error in the
alignment of the r.f. and oscillastor circuit, some
approximate values of the correct trimmer settings
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are given. C;, can be set initially at about 10 pF,
and C,, to 12pF, with the dust core of L, tuning
in the base end of the coil away from L;. Cj, is set
at approximately 5pF. The bridge circuit may be
balanced by connecting an r.f. valve voltmeter from
the tap point of L, to earth, and adjusting C,, for
minimum oscillator voltage. While this operation is
being done, the main tuning gang should be set with
the vanes about half-way between minimum and
maximum capacitance. If an r.f. valve voltmeter is
not available, a rough and ready, but quite effective
method of obtaining balance is to short-circuit the
tap on L, to earth and observe the change in grid
current through R, {on 50pA scale). C,; is then
adjusted until the change in grid current on short-
circuiting L, to earth is a minimum.

With the signal generator connected at the aerial
terminals and the tuning gang at maximum capacitance
apply a signal of 87 Mc/s, and tune L, dust core so
that a maximum deflection is indicated in the tuning
indicator or voltmeter. Re-tune the signal generator
to 100 Mc/s and adjust C,, for optimum output with
the tuning gang at minimum capacitance. These
settings may need to be checked a number of times
to give the correct frequency range for the oscillator.

Re-set the signal generator to 91 Mc/s and adjust
L, dust core for maximum output. Adjust C;; for

maximum output at 98 Mc/s and finally set L, dust
core for maximum output at 93-94 Mc/s. The dust
core of the aerial coil should also be at the base end
of the former. To align the i.f. traps apply a com-
paratively large input signal of 10.7 Mc/s to the
aerial terminals, and tune L,; and L,; for minimum
indicated output. With the signal generator connected
again to V4 grid and with the signal of 10.7 Mc/s
adjust L,, core, for zero d.c. voltage across Cg,.
This ensures that the ratio detector circuit is reasonably
well balanced.
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(Appendix—Coil Winding Data—on next page)

Wireless World,

of 125 —10pF trimmer, Cyr
Wingrove & Rogers, Type C32.01
+ 6.8 pF, SM)

27 pF--59%, (optional n.t.c. 750
parts per million)

3-15 pF (nominal)

Cie

Cis Cye
C — Ceramic.

Resistors (all resistors $ watt Dubilier “ BTS ” type)

R, 470kQ = 20%  R;; 82kQ & 10%
R, 12000+ 20% R,; 1,200Q 4 20%
R; 68kQ +£10% R, 470 - 10%
Ry I5kQ + 100 Ry 100kQ + 10%

R, 100k + 10%
Re 27kQ - 109, 17
R, 33000 & 209 Ris 27000 5%
R, LOMQ =+ 209, R19}15kQ 59,

R, 82kQ £ 10%  Ru =2

Other Components

01/1.
Scale and drive assembly—Jackson, Type SL15.

COMPONENTS LIST FOR F.M.

Capacitors Cyis 120 pF£20%(C) Css o

C; 120 pF£20%(C) C,¢ 3-15 pF (nominal) 834 2,200 pF+20%

C, 5pF+10% (Cor SM) Cy; 22 pF410%(C) &y

C, 2,200 pF+20%(C) Cs 22 PE-5%(C) C;,? :.0.0IpF Met. paper

C. 1,500 pF£20%(C) G192 200 pF--209%(C G 2 pll§ isg T orsz%AM)

& 12,200 pF£20%(C) Cin 2:200 pF£20%(C) Cop, 47 PE5% (C or SM)
6 40

& 7 120 pF 1-20% C,, 2,200 pF--209%(C) C“}z,zoo pE 2£209% (C)

C, 1,500 pF420% Cye 0.01 uF Met. paper Cio

Cy 33pF+5% Cpy 12pF+5% C,; 330 pF+£5%

C\ 2127 pF Two-ggn% variable  Cas 150 pF£20% g:‘: 500 pF (SM) +109%

Cia S (Jackson ULOI S-5) Cos o G2 0.02 uF (T.C.C. * Meralmite.”)

C,, 3-15 pF (nominal) (composed  Cse 2,200 pF £ 209%(C)

828}0.01 1F Met. paper
29

830} 12 pE & 5% (C or SM)

31

47 pF+20%

SM — Silvered mica

1,200Q -~ nom: il + 5%

R 1,200Q + 209 Rs; o, | (For option-~
RS 470k 4 200,  Rpg s 17OKD £ 20% L) tuning in-
Ry, 1.OMQ & 20% Rgy 470kQ - 20% dicator)

Miniature tag strips—DBritish Moulded Plastics Type A 5556
Stand-off insulators—Wingrove and Rogers. Type TSI1-

TUNER

Cy- 4 pF 150 V.W. electrolytic

Cu50.01 pF Met. paper

C,o J (for optional tuning indicator)

Cso 8 pF 350 V.W. electrolytic

851}.47 pE - 59(C) (for optional
52 if. traps)

Valves

Vi Mullard EF85

V2 Mullard EF80

V3, V4 Mullard EF41

V5 Mullard EB91

V6 Mullard EMS80 (Optional tuning
indicator)

Coils

Aerial transformer Ly, L, Denco 510/AE

R.F. choke L; Denco 510/RFC

R.F. coil Ly Denco 510/RF

Oscillator coil Lg, Lg

Ist i.f. coil Lo, Ly

2nd i.f. coil Ly, Lyg

Ratio detector Transformer,
L1 Lag, Lag

I.F. traps L4, L35

Denco 510/0SC
Denco 510/1FT.1
Denco 510/IFT.2

Denco 510/RDT
Denco 510/1FF
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APPENDIX—BAND II F.M. TUNER UNIT COIL WINDING DATA

ILF TRANSFORMERS

RATIO DETECTOR
TRANSFORMER

[ 1LF 2M LF
! L7a Loa
L 26TURNS  33TURNS
Smm ) (_ j_ |-
T L7s Los ol | - S
A I | I0TURNS *ZMF
T N L L i~
- "IOTURNSIOD v
Smm
P Lea Lioa
33TURNS
LI o |fif—
Smm a = 25mm 4:5mm Smm 7\[‘1-‘
¥ A
N ’7 C '
4| 6 1 {3 5/, Ua 1“ 3
ALL COILS. EXCEPT L), 4
WOUND WITH 35swg.
ENAMELLED D.S.C.
6| O O | 6| O o |1
9 TOLERANCE
51 O o |2 1025mm 5] O Q O |2
4 O o |3 4, O O |3

Formers: Aladdin PP No. 5937 (with screening can) or Neosid

5000B.

Dust Cores: Neosid Grade F 900. Length 16mm. Dia. 6mm.

Pitch 1mm.

L, R.F. CHOKE

3
TTURNS OVERWOUND ON L,
SEPARATED FROM L, BY 2TURNS
OF 0:001in TRANSFORMER PAPER

Lina N /

3t TURNS
27TURNS 30 s.w.q.
ENAM. D.5.C.

L
N
4 DiA.
POLYSTYRENE ROD

Liis
10 TURNS

Lz
14 + 14TURNS

BIFILAR WOUND
34 s.wg. ENAM.

I.F. TRAPS
Lig & L

0-276" DIA.
F—

25TURNS 38 5.wg.
ENAM. D.S.C. ™

Former: Neosid type 358/8BA.

It is emphasized, that only the absolute minimum amount of sticky tape should be used to hold the i.f. transformer
coils in position, otherwise the Q factor will be affected considerably or the self-capacitance of the coils will be increased.

AERIAL COIL R.F COIL OSCILLATOR COIL
Ly L Q
== sYa TURNS 205w ¢ v s
e | N TINNED COPPER 7 . /—:N:;gtréozaséwg.
LN M . . rimn ] i = CENTRE TAPPED.
=N e vumns 22 g P T s s
== CENTRE TAPPED L == Ty N 1 p
Smm 1 P.V.C.INSULATED Smm EARTH smm (/[ 1 Fz'/ ' Sd 2%
1= . _. 2 TURNS 20s.wg.
¥ LI T TINNED COPPER
[ L ] 1]
A s e A A\
4 4'/a TURNS 205w9. 3
TINNED COPPER
TAPPED 0-4
i o o )4 OF TOTALTURNS i o o la
2| O O O |5 Curled arrows refer to winding directions of coils. 2l O O O |5
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New Navigational Aids

Radio and Radar Equipment at the Paris Air Show

THE twenty-first international aeronautical exhi-
bition, held recently at Le Bourget aerodrome near
Paris, demonstrated once again how very closely
aviation progress and electronics are allied. Of the
180 exhibitors, representing ten different countries,
some twenty were radio and radar manufacturers, and
there was equipment from France, Great Britain, the
U.S.A., Sweden, Italy and Germany on view.

In the field of radar, the French Compagnie
Générale de Télégraphie sans Fil were giving
interesting demonstrations of the remote presentation
of radar pictures by a tele-
vision system. The radar
equipment was installed at
Pontoise, north-west of
Paris, and its images were
transmitted by television
link to the top of the Eiffel
Tower, from which they
were retransmitted to Le
Bourget acrodrome. The

system used depends
largely on an analyser
storage tube which the

C.S.F. have developed and
which is described as being
a tube capable of storing
signals in the form of a
pattern of electrical charges
deposited on a thin insulat-
ing target by a *“writing”
electron beam. The signals
are “read” by a second
beam, enabling them to be
used to modulate a trans-
mitter. The device is capable of storing the signals
for periods ranging from microseconds to hours.
One half of the storage tube can be considered as
the radar display system and has deflection coils
synchronized with the aerial rotation. Instead of
actually showing the image, however, it produces
a charge pattern on the target plate in the middle of
the tube. The electron beam in the other half of
the tube, which has its own scanning system (usually
a normal television scan), then discharges the target,
the output of which is taken off at a collector elec-
trode and used to modulate the television transmitter.
The reading half of the tube is intensity modulated
at 20 ke/s in order to avoid interference between the
writing and reading scans. Thus on the writing side
of the tube the scan can be radial, while on the read-
ing side it can be orthogonal without inconvenience.
The television display equipment appeared to con-
sist of domestic television receivers and they were
relaying a radar picture of the Paris air traffic control
zone. Until actual pictures are seen it is difficult to
realize the full value of the storage tube for air opera-
tions, since the inherent tracking feature is so unusual
to those who are used to seeing normal persistence
radar screens. With the long “memory ” the aircraft
track is left on the screen from the moment it is first
picked up until its goes out of range of the radar.
The chief advantages of the system are the inherent
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Fig. I. Rear warning radar aerial in the form of a horn
in the tail of a French **Ouragan’’ fighter aircraft.

automatic tracking already mentioned and the great
improvement in contrast obtained in the television
reproduction of the radar image, which can be made
far better than the original picture on the radar
screen and clearly readable in daylight.

Another unusual radar system, known as the “3D”
(for “three-dimensional ”), was exhibited by the
French firm Radio Industrie. The equipment, which
operates in the 10-cm band, provides range, bearing
and height information from one aerial which moves
only in the horizontal plane, the usual tilting move-
ment of the reflector for
height-finding being elimi-
nated. This feature is
obtained by the use of a
system of scanning (known
as a Robinson scan) in
which the waveguide feed
is moved mechanically so
as to produce a change in
the vertical direction of the
beam from the aerial re-
flector. In practice the
vertical beam can be varied
over some |5 degrees and
the scan rate is about 800
per minute. This form of
height-finding is not new,
of course, but in the Radio
Industrie radar the dis-
advantages of previous
equipments of this kind
are claimed to have been
overcome. The side-lobe
suppression is stated to be
greatly improved by the use of a specially shaped
reflector and the beam width throughout the scan
remains constant.

Coming now to airborne radar, an interesting
feature of the cloud and collision warning radar shown
by the Société Francaise Radioelectrique was the
arrangement for preventing reduction in range by
cloud “clutter ” when the equipment is being used
for collision warning. This takes the form of a series
of probes which are introduced at an angle of 45°
into the waveguide feeding the reflector. These are
stated to make the polarization circular, under which
conditions echos from clouds and rain are greatly
reduced in amplitude. The equipment, which was
shown installed in a full-sized model of an aircraft,
uses a S5-in cathode-ray tube and a scanner reflector
about 2ft across.

Also noted was a rear warning radar aerial in the
tail unit of a French fighter aircraft (Fig 1).

Outstanding among the radio navigational aids on
show was a new instrument landing system by the
French company C.S.F. It has the advantage over
previous systems of operating on a single frequency
and of giving the facilities of azimuth, elevation and
distance measurement to the pilot on dial-type instru-
ments. As in other landing aids, overlapping radio
beams with different modulation frequencies are used
for azimuth and elevation measurement and an
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interrogator-responder is used for the measurement
of distance, the interrogation frequency being
between 984 and 996 Mc/s.

The use of a single frequency only is made possible
by a form of time-sharing pulse transmission. The
cycle of transmission is for an azimuth left-hand
beam first, followed by an elevation lower beam and
then an azimuth right-hand beam and finally an
elevation upper beam. The pulse for each of these
tranmissions lasts 1/65 second and each is separated
by an interval of 1/360 second. There is then an
interval of 1/40 second, during which time the trans-
mitter can send out the response signals to the air-
borne interrogator, using the distance-measuring
facility. The cycle of operations is controlled by a
rotary switch revolving 600 times per minute (Fig. 2)
which feeds into waveguides and thence to the four
aerials. Two of the aerials are for laying down the
azimuth beams (known as the “localizer”) and are
placed upon either side of the runway. The other
two are “cheese” aerials providing the elevation
beams (known as the “glide-path™), one radiating
the upper and the other the lower beam to form a
2%° descent guidance path. The pulses sent out are
modulated with a square wave of 20 kc/s for the left-
hand “localizer ” lobe and 24 kc/s for the right-hand
lobe. For the “glide-path” the upper lobe modula-
tion is 34 kc/s and that of the lower lobe 30 kc/s. The
aerial for the distance measurement is a “ cheese ” with
separate feeds for transmission and reception.

The airborne equipment consists of two small units
and a power supply, together with a crossed-pointer
“localizer ” and “glide-path ” indicator. Distance is
indicated on an edge-scale instrument.

Signals can be received from the “localizer ” trans-
mitter at a distance of about 25 miles and the
distance-measurement transmitter has a slightly
shorter range. The “localizer ” accuracy is to within
+%° at 14 miles from the transmitter and the distance
measuring facility has an accuracy to within 150yd
up to 5 miles from the transmitter.

A new “rtalking beacon ” made by the Swedish firm
AB Gasaccumulator and intended mainly for fighter
aircraft does not require the installation of any special
receiver in the aircraft as it operates off the normal
v.h.f. equipment on 100-150 Mc/s.

The beacon depends upon sharply defined beams
for its correct operation and these are obtained from
two aerial arrays mounted back to back with a screen
between them (Fig. 3). This permits forward and
backward beams to be radiated without mutual inter-
ference. When, for instance, the forward beam is
pointing in a northerly direction a transmission by
voice of the course to steer to reach it is made, while
at the same moment, when the backward beam is
pointing south, a voice transmission of the reciprocal
bearing is also made from a second transmitter.
There is a limitation to the number of voice
announcements which can be made, determined by
the frequency with which information is needed in
practice, and this has been settled at a repetition rate
of every 30 seconds when flying on a constant com-
pass heading. At this speed the announcements are
made every 20 degrees of beam rotation. Since the
aerials are relatively simple there are side lobes
present which could give rise to false courses unless
precautions were taken to prevent them. The side
lobes are therefore masked by a third transmitter
which is ten times more powerful than the voice
transmitters and which feeds into an “ H ” type aerial
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having a figure-of-eight polar diagram. This aerial
is so placed that the wanted beams for the two bear-
ings appear in the crevasses of the masking figure-of-
eight polar diagram. Thus all of the side lobes are
rendered inaudible by the modulation of the masking
transmitter, which is synchronized in time with the
voice announcements.

The “Narco Omnigator,” made by the American
National Aeronautical Corporation and exhibited by
the French firm Air Tourist, was of considerable
interest, being typical of American radio equipment
technique for small aircraft. The instrument, which
is compactly designed and only weighs 18Ib, combines
the functions of v.h.f. transmission on 8 channels,
continuously tuned v.h.f. reception over the 108-127
Mc/s band, instrument landing system (ILS), v.h.f.
aural range (VAR), v.h.f. omni-directional range

w0

e

Fig. 2. Rotary swirch used at the transmitter of the C.S.F.
instrument landing system.

Fig. 3. Swedish * talking beacon’’ showing the masking
aerial mounted above the main array.

;
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Fig. 4.
radio compass
with ferrite-rod
aerial elements
flush - mounted
underneath an

Bendix

gircraft  fuse-

lage.

Fig. 5. Cathode-
ray tube indica-
tor used in the
S.IN.T.R.A, air-
borne radio
compdss.

(VOR) and “marker ” reception. Itis panel mounted
and occupies a frontal area of only about 61in X 6%in.

Flight demonstrations of the latest Decca Navigator
flight log computers* were given throughout the
period of the show. These devices, which operate
from signals provided by Decca Navigator airborne
receivers, are very much lighter in weight than pre-
vious computers and effect a saving of some 40lb when
used in a complete installation. They are entirely
electro-mechanical, using no valves, and are designed
for operating speeds up to 700 knots. To permit
operation at this very high speed, a special memory
circuit is included which prevents interference from
“lane identification ” signal breaks causing loss of
“lanes” and is similarly effective during short signal
interruptions.

In air navigation nowadays most of the official pro-
cedures for approach and departure to and from civil
aerodromes are based on radio beacons and ranges.
In some flying zones a rapid change-over from one
beacon to another is required, and to enable this to
be done as quickly as possible three of the French
made radio compasses provide means for instantaneous
change-over of frequency. In the S.F.R. and Radio
Air models a mechanical “ memory” arrangement is
included whilst in the S.I.N.T.R.A. equipment 18
pre-set, crystal-controlled frequencies are provided.
In the mechanically tuned receivers the procedure for
enabling the change-over to be made is for the pilot
to tune the receiver to the second frequency required
—such as the last beacon frequency wanted for a
given procedure—and to close a “storing switch,”
after which he can use the radio compass on any other
frequency until the second one is wanted, which he

*See Wireless World, April, 1951, for principles and description of
early type.
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simply obtains by opening the “storing switch.” The
time taken for the compass pointer to settle to the
new bearing is between 5 and 8 seconds.

In two radio compasses exhibited, including the
British Marconi (see last issue p. 306), fixed-coil loop
aerials were used, while Bendix showed their new
“ magnetic antenna.” This aerial (Fig. 4) does not
entirely dispense with moving parts at the aerial proper
but greatly reduces the size of the search coil, thereby
increasing the rapidity of action of the direction finder
when seeking a new bearing.

The theory of the device is based on the ability of
high-permeability ferromagnetic materials to conduct
magnetic lines of force easily and to draw into their
conducting paths more lines of force than would be
found in an equivalent area in free space. In the
Bendix loop, four ferrite poles, each with a short-
circuited turn of wire round it, are placed at 90° to
one another around a small coil, and their effect is
to increase the number of lines of force across the
coil. The orientation of the lines of force across the
coil depends on the relative signal strengths in the
collector rods. Thus pick-up in the quadrants of the
aerial causes the maximum concentration of energy
across the collector rods which lie transversally to the
direction of the transmitting station. The lines of
force therefore travel across the loop coil in paths
parallel to the collector rods which are receiving the
maximum energy. At angles of reception lying
between the quadrants, the relative signal amplitudes
in the collector rods result in a shifting of the mag-
netic lines across the coil so that they are parallel to
the field in free space.

In the radio compass developed by the French firm
S.IN.T.R.A. the indicator is in the form of a small
cathode-ray tube with a graduated scale round its
periphery (Fig. 5). This avoids any moving parts in
the direction finder proper when used in conjunction
with a crossed loop with fixed coils. Operationally
the cathode-ray tube indicator has the advantage of
immediate indication of the disappearance of the signal
and of very rapid indication of transit over the top
of a beacon or “coning.”

When the loop is installed in the aircraft, one coil
is arranged to point in the line of flight, leaving the
other at right angles to it. When a signal is received
in the line-of-flight loop, its amplitude is proportional to
the cosine of the bearing angle of the transmitter being
received relative to the heading of the aircraft, whilst
the amplitude of the signal received in the other loop
is proportional to the sine of the angle. Each loop 1s
arranged to feed into an r.f. transformer and thence
into the grids of a double triode valve which also have
applied to them an a.f. modulation of equal amplitude
but in phase opposition. The outputs from the anodes
of the triodes are then fed into a balanced transformer,
thereby suppressing the carrier, but leaving the side-
bands.” The r.f. signal is also received on a small ver-
tical aerial and, after amplification, fed into the r.f.
transformer, resulting in a carrier with two sidebands.
The phase of the modulation of the carrier is a func-
tion of the bearing of the transmitter relative to the
heading of the aircraft. The modulated carrier is
then amplified and detected and, after suppression of
the d.c. component, applied to a pulse generating cir-
cuit where a pulse is formed each time the detected’
signal passes through a maximum. This pulse is
applied to the cathode-ray tube and appears as a notch
in the circular sweep corresponding to the bearing
of the transmitter in relation to the direction of flight.
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Fig. 1. Coded information in the form of punched holes in
paper tape being fed into a high-speed reading device.

AUTOMATION is the magic word that seems to
have everyone by the ears (and possibly by the nose
as well) in the mass-production industries just now.
Radio and electronics engineers, however, appear to
be taking the idea very calmly, even with indifference;
seeing it perhaps as little more than a new term which
has just been invented to describe techniques they
have known about for years. And certainly if one
looks through the radio and electronics literature for
the past decade there is plenty of evidence to support
this attitude.

Electronic techniques, of course, are not the whole
of automation, but it seems they have a big part to
play in the new sphere (in so far as anyone can say
what it is). This came out fairly well at the recent
conference at Margate on “ The Automatic Factory—
What Does It Mean? ” organized by the Institution
of Production Engineers. The titles of some of the
papers were in themselves a fair indication—* Auto-
matic Electronic Control of Machine Tools,” “ Atoms,
Electrons and Automation,” “ The Computer—Elec-
tronics Contribution to Production,” “ Automatic
Inspection—The Anatomy of Conscious Machines,”
“ Computer-controlled Machine Tools,” “ The Auto-
matic Office—Industry’s Electronic Pulse.” Never-
theless it was clear from the content of these papers
that the advent of automation (or at least the talk of if)
has not so far elicited anything new from electronics.
It has merely taken a number of established
techniques in electronic measurement, computing and
control and placed them under the heading of Auto-
mation, together with other equally well-established
techniques from mechanical engineering.

It seems, then, that the present conception of “ The
Automatic Factory ” is little more than an ordinary
factory to which a large number of electronic (and
other) control devices have become attached like
barnacles on a ship. This is not greatly significant
to the electronics engineer, because it merely means an
intensification of his work along the same lines and
not a radically new approach. There is, however, a
much more highly developed view of the automatic
factory which sees the whole organization, and not just
the individual bits of machinery, controlled and co-
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The Automatic

WHAT SCOPE DOES IT

ordinated by automatic means. (It is sometimes for-
gotten that there is more to a factory than just the
manufacturing processes themselves.) To use a
biological illustration, whereas the former conception
is equivalent to little more than a mass of disconnected
local reflexes all working independently (such as the
automatic control of the pupil of the eye with varying
light), this highly developed idea is more like a com-
plete animal, with all its sensing and actuating organs
not only reacting to local conditions but controlled and
co-ordinated by a central nervous system.

Here then is considerable scope for the electronics
man—in the design of information-handling systems
for overall control and in the linking of these systems
to the local electronic control devices. To elaborate
on the possibilities we cannot do better than quote
from a recent edition of a book* by Norbert Wiener,
the American mathematician, who is known princi-
pally for his writings on cybernetics. Describing an
automobile factory of the future he says: “In the first
place, the sequence of operations will be controlled
by something like a modern high-speed computing
machine. In this book and elsewhere I have often
said that the high-speed computing machine is
primarily a logical machine, which confronts different
propositions with one another and draws some of their
consequences. . . .”

“The instructions to such a machine, and here, too,
I am speaking of present practice, are given by what
we have called a taping (Fig. 1). The orders given
the machine may be fed into it by a taping which is
completely predetermined. It is also possible that
the actual contingencies met in the performance of the
machine may be handed over as a basis of further
regulation to a new control tape constructed by the
machine itself, or to a modification of the old one. . . .”

“The computing machine represents the centre of
the automatic factory, but it will never be the whole
factory. On the one hand, it receives its detailed
instructions from elements of the nature of sense
organs, such as photo-electric cells, condensers for the
reading of the thickness of a web of paper, thermo-
meters, hydrogen-ion-concentration meters, and the
general run of apparatus now built by instrument com-
panies for the manual control of industrial processes.
These instruments are already built to report electric-
ally at remote stations. All they need to enable them
to introduce their information into an automatic high-
speed computer is a reading apparatus which will
translate position or scale into a pattern of consecutive
digits. Such apparatus already exists, and offers no
great difficulty, either of principle or of constructional
detail. The sense-organ problem is now new, and it
is already effectively solved.

“Besides these sense organs, the control system
must contain effectors, or components which act on
the outer world. Some of these are of a type already
familiar, such as valve-turning motors, electric clutches
and the like. Sonie of them will have to be invented,

*“The Human Use of Human Beings,” ‘evised edition 1934,
Eyre and Spottiswoode.
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Factory

OFFER ELECTRONICS?

to duplicate more nearly the functions of the human
hand as supplemented by the human eye. . . .”

“Of course, we assume that the instruments which
act as sense organs record not only the original state
of the work but also the result of all the previous
processes. Thus the machine may carry out feedback
operations, either those of the simple type now so
thoroughly understood, or those involving more com-
plicated processes of discrimination, regulated by the
central control as a logical or mathematical system.
In other words, the all-over system will correspond to
the complete animal with sense organs, effectors, and
proprioceptors, and not, as in the ultra-rapid com-
puting machine, to an isolated brain, dependent for its
experiences and for its effectiveness on our inter-
vention. . . .”

Undoubtedly Wiener’s description is very much of
a pipe-dream at the moment (or should we say a
pipe-nightmare?), but it comes from an informed
imagination and should not be dismissed too lightly.
Already, in fact, we are beginning to see the initial
developments. On the purely manufacturing side
there are automatic electronic devices using “sense
organs” and “ effectors ” coming into use for the con-
trol of continuous processes, while on the organiza-
tional side electronic digital computers, originally
introduced into factories for straightforward account-
ing work, are being used to assemble data for
production control purposes. What Wiener refers to
as “the general run of apparatus now built by instru-

Fig. 2. Electric typewriters, suitably modi-
fied, are convenient devices for automatic-
ally recording sampled values.
is actually the electronic part of an auto-
matic weighing and filling equipment.

ment companies for the manual control of industrial
processes ” could be seen in great variety at the recent
British Instrument Industries Exhibition. The newer
“information-handling ” side was also well repre-
sented. For example, both Fielden and Elliott were
showing automatic devices for continuously monitor-
ing industrial plant by sampling physical variables
(e.g., temperature, flow, level, pressure) at various
points and printing out the results on paper (Fig. 2).
Electronic discriminating circuits detect when the
values are above or below pre-set limits, and cause
the appropriate alarms to be given. The British Iron
and Steel Research Association were showing how
the angular position taken up by a shaft in a self-
balancing servo system can be automatically regis-
tered in digital form as a decimal number and a
coded version of it recorded as punched holes in a
paper tape. Such “analogue-to-digital converters”
are, of course, essential components in apparatus for
numerical monitoring.

In another type of work an important develop-
ment for the metal-working industries is the computer-
controlled machine tool, which is now emerging from
the laboratory and being sold as a commercial product.
The Ferranti equipment, which has already been
described in Wireless Worldt, was the subject of a
paper by D. T. N. Williamson at the Margate con-
ference, and some of the computer circuitry was
shown in a small exhibition which ran concurrently
(see Fig. 3). The computer here is used for inter-
polation between points of change on the contour to
be machined, and is a digital machine plotting out
the curves point by point. R. H. Booth, of EM.L
Engineering Development, showed, in another paper,
how the same sort of interpolation could be achieved

by analogue computing techniques, and there was

+ “ Electronic Positioning,” Wireless World, January, 1955.

This unit

Fig. 3. The digital computer used in the Ferranti computer-controlled machine tools
is built up from replaceable plug-in drawers, each of which contains a_number of
logical units in the form of replaceable plug-in circuit cards. Most of the actual
computing is done with semi-conductor diodes, and thermionic valves are used
only for amplification between logical operations.
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Fig. 4. Commercial electronic
digital computer suitable for
production planning. The uniton
the left contains the programme
controller and arithmetic unit,
while on the right is a tabulating
machine which feeds in in-
formation from punched cards
(left-hand side) and aquto-
matically prints the computed
results (right-hand side). This
computer and the equipment in
Fig. 2 were developed by the
British  Tabulating  Machine

considerable discussion on the relative merits of the
two rival methods.

The use of computers for the overall planning of
factory work was also discussed by Mr. Booth. He
envisaged a machine into which could be fed infor-
mation on the articles to be manufactured (in terms
of the processes needed to make them) and out of
which would be obtained information on such things
as completion time, costs and requirements for fresh
supplies of raw materials. To do this the computer
would have to incorporate storage systems containing
all the necessary reference data such as stocks of
materials, available capacity for machining and
assembly and costs of individual processes. A com-
mercially built digital computer of the kind that could
be adapted for such work was shown in the exhibition
by the British Tabulating Machine Company (see Fig.
4). In the completely automatic factory, however,
such a computer would do more than just produce
results for human beings to act upon. Also fed into
it would be the “operational ” information from the
plant monitoring systems described above, and this
would be assimilated with the “planning” informa-
tion to produce data from which the computer would
control the plant automatically.

A more specialized type of computer for the control
of continuous manufacturing processes was described
by J. A. Sargrove and Peter
Huggins, of Sargrove Elec-

Company.

suitable intervals and filters out unwanted informa-
tion, and a “deviation classifier ” which quantizes the
error information into three distinct categories—* posi-
tve error,” “no error” and “negative error.” A
statistical analyser then computes the sum of the
€rrors, retaining in storage their net sense, and actuates
correction timers (positive or negative, as appropriate)
which by their time of operation control the amount
‘(Zf correction applied to the processing machinery. A
muting circuit,” consisting of a timer, disconnects
or paralyses the statistical analyser until the corrected
product is itself being sampled, while a “ backlash
compensator ” increases the operating time of the
timers if there is a change of sense in the correction.
“Electronic brains” such as these are very specialized
and limited in their abilities, with none of the
flexibility which characterizes the human brain.
It is a good thing, however, that they can be
designed to replace the human operator, whosc
very complexity and desire for better things makes him
unreliable as a control mechanism. As a character
says in Karel Capek’s play about robots, R.U.R.—
“anyone who has looked into human anatomy will have
seen at once that man is too complicated, and that a
good engineer could make him more simply.” The
electronics engineer is now in the process of learning
to do precisely that, although he may not know it.

tronics. It .w_orks on e coTalaMsEcgloN
statistical principles and (POSITIVE)

makes corrections to the

processing machinery on

the basis of error trends + ERROR

which it detects in the SAMPLING DEVIATION | 0 ERROR |STATISTICAL BACKLASH

finished product. The ap- SELECTOR CLASSIFIER | ANALYSER [ COMPENSATOR

paratus (Fig. 5) includes a | i

mechanical measuring ERHOR 1

device to sense the varia- INFORMATION

tions in the product, a C°$‘I"§g'°“

transducer to turn these L (NEGATIVE)

into electrical signals, a -

selecting  device which Fig. 5. Block diagram of automatic control ';;’Ifzf

samples the product at device working on statistical principles.
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Wide Range Electrostatic

Loudspeakers

3—Complete Systems :
Loudspeaker| Room Relationships

By P. J. WALKER*
y

IN the first part of this article we showed that for a
given size, the apparent cfficiency of an electrostatic
unit may be increased by reducing the bandwidth
which that unit is required to cover. An obvious
method of increasing the overall efficiency of a com-
plete electrostatic system, theretore, is to divide the
system into a convenient number of frequency bands
and to feed them via crossover networks. Optimum
Gesign is obtained by increasing gaps and areas with
decreasing frequency.

An alternative method of increasing apparent effici-
ency is to subdivide the loudspeaker area into a
number of smaller units each covering the whole
frequency range, the units being coupled by inductors
so that the whole loudspeaker becomes a transmission
line. (Fig. 1) The acoustic radiation resistance
appears as conductance in parallel with each capacitive
element. For a fixed total area, and neglecting losses,
the efficiency varies directly with the number of
subdivisions.

Consideration of these two systems shows that fre-
quency division has considerable advantages over
transmission line divisions for most complete systems
of domestic size and power requirements. First, if a

R S
JR I }

Fig. I. Capacitive loudspeaker elements coupled with in-
ductances to form a transmission line.

single nine-octave unit is subdivided into a two-unit
system, the apparent efficiency is increased 16 times.
To obtain the same increase by transmission line
division would require a minimum of 12 divisions.
Unless the total area of the loudspeaker is large, and
the plate scparation small, the capacitance of cach
section of the transmission line becomes very small
indeed and requires correspondingly large inductance
which must be of relatively high Q.

This apparent efficiency advantage of frequency sub-
dividing over transmission line dividing holds until
the bandwidth of each unit is reduced to two octaves.

Apart from transmission line subdivision applied to
individual units of a frequency-divided system, prac-
tical consideration normally limits transmission line
techniques to large-area diaphragms., When such is
the case, however, additional facilities are available
to the designer both in the accurate control of direc-
tional characteristics and in providing a constant phase
contour, independent of frequency.

In discussing various possible forms of complete

* Acoustical Manufacturing Co. Lid.
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electrostatic systems, a novel situation arises. The
quality criterion of a loudspeaker usually concentrates
on three performance parameters, as measured in an
unlimited atmosphere. (a) Ability to produce a
required sound intensity over the audio spect-um with
negligible non-lincarity distortion. (b) The sound
pressure over the designated listening area should
be independent of frequency throughout the audio
range. (c) Operation should be aperiodic.

Complete loudspeakers designed on the principles
which we have been discussing are capable of meeting
these three requirements to a new and exciting degree.
We shall see that different designs and approaches
differ not so much in terms of (a), (b) and (c) above,
but in other factors of importance to quality repro-
duction; factors which have previously had to take
second place or have been masked in the struggle
for (a), (b) and (c).

Corner Mounting

There has been a strong tendency in loudspeaker
design to make use of the corner of a room. This is
because at low frequencies the air load resistance for
a given size of diaphragm
is increased 8 times over
that of an unlimited
atmosphere.
4 Since the ratio of cabinet
“stiffness” to air load
- resistance is independent
of diaphragm size, any in-
crease of resistance due to
boundary walls and floors
fundamentally reduces the
size of cabinet required for
| a given performance.

As an example, the form
| of corner electrostatic
| loudspeaker illustrated in

Fig. 2 and designed for full
performance down to
40¢/s utilized an internal
resonance with a Q of 3
J and a built-in enclosure of
10 cu ft. Fundamentally
the enclosure size could be
reduced either by (1) in-
creasing Q, (2) reducing
power and apparent effi-
ciency requirements, or (3)

Fig. 2. Wide-range electro-
e static loudspeaker in a
[ resonant corner enclosure.
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Fig. 3. Cylindrical electro-
static loudspeaker. Each
strip carries the full fre-

5 quency range and the
& sections are coupled to
7 : form an electrical trans-
g : mission line. The inductor
i : assembly is shown below.
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restricting frequency range. Any one factor may be
traded for any or all of the others.

It should be noted that with the diaphragm area
of Fig. 2 the resistance could be substantially increased
by reshaping the whole of the low-frequency area
near the floor so that, with the boundary reflections,
its dimensions laterally and vertically are similar.
Such a form, with a suitably shaped treble unit above
it, can be designed to give a level response in direct
radiation to the listening area, so that the (a), (b), (c)
requirements are not affected. Homogeneity on the
other hand, due to the physical spacing of units, is
destroyed. This may be more important than is
generally realized, particularly in rooms of normal
domestic size.

The high-frequency section (centre strip in Fig.
2) is sealed at the rear by an enclosure of width
equal to that of the strip and incorporating a fibre-
glass wedge to offer almost pure resistance throughout
the range of the unit. This sealing is necessary in
order to maintain front air load resistance by pre-
venting coupling between front and back.

Fig. 3 shows an entirely different form of corner
design. The diaphragm area covers the whole surface
and extends around the back to form an enclosed
cylinder. Every part of the diaphragm carries the
whole frequency range. The surface area is divided
into units to form a transmission line. The total
volume is 15 cu ft. The step in diameter is introduced
because the transmission line rotates around the top
portion and thence around the bottom portion. The
time delay in the sound expanding from the top
portion to the diameter of the bottom portion is equal
to the time delay of the electrical voltages in the
transmission line.

The complete assembly is placed a small distance
from the corner of a room so that the boundary reflec-
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tors are aiding at the lowest frequency of interest. The
large diaphragm area together with the boundary re-
flections provide a loading approximately equal to pc
at 30-40c/s. Internally there is acoustic resistance
treatment, so that there will be resistive loading at high
frequencies, changing to a capacitive load due to the
lumped enclosure at low frequencies. Simplified
equivalent circuits for high and low frequencies are
shown in Fig. 4. The turnover occurs at about 400¢/s
and it is obvious that with constant voltage the re-
sponse will be level above 400c/s and drop at
6dB/octave below this frequency. This is corrected
by progressively rematching to the amplifier below
400c/s. The section shape may be elliptical to give
a degree of direction at high frequencies.

It is obvious that the corner boundaries will intro-
duce peaks and troughs throughout the frequency
range. These are, however, exactly the same as occur
naturally with live speech or music originating near
boundaries in a room. To what degree these effects
are important must at the present time be a matter
of conjecture. It can safely be said that the subjective
effect is by no means as alarming as the appearance
of the response curve.

The advantage of a corner position has already been
noted. This advantage is not gained without consider-
able detriment in other directions. If we wished to
excite every room- resonance to its fullest extent with
a sound source of high internal impedance, we put this
source in a corner because this is the position of
highest impedance for every mode. In placing our
loudspeaker in a corner therefore we are placing it in
the worst possible position if our aim is smooth aperi-
odic sound.

Although the present trend appears to be to tolerate
this state of affairs in the interest of the organ’s 32ft
rank (or reduction of cabinet size), the inherent
smoothness of electrostatic loudspeakers once experi-
enced is not lightly thrown away, and there is added
impetus in attempts to improve the loudspeaker/room
relationship.

Double Wall Enclosure

The strip “twin” unit design of Fig. 2 may be built
into a wall in such a way that most room modes are
not excited or are excited only feebly. If it is an out-
side wall, the rear enclosure may be added externally.
If an inside wall it may spread over the wall so that
from the appearance point of view it has virtually dis-
appeared. Fig. 5 shows the general form of installa-
tion. The strip unit extends from floor to ceiling and
the low-frequency sections are backed by 5in wide en-
closures 43ft in length, with fibreglass wedges incor-
porated. The impedances and response are shown in
Fig. 5 (June issue). With the dimensions of this ex-
ample, d=10in since both 5in units are coupled, and
the response will be within 3dB of 1kc/s response
down to 35c¢/s. These figures include floor, one wall
and ceiling, but do not, of course, include the effects
of other room boundaries. Assuming a 2in thick wall
for rigidity, the volume of a room of 300 sq ft floor
area would be reduced by 2%.

There can be no initial excitation of floor to ceiling
modes because vertical excitation is evenly distributed.
Modes excited in a direction parallel to the wall on
which the speaker is mounted will be reduced in
number. Assuming a rectangular room, the number
of modes excited will be some four times less than
the number excited by a corner floor position.

WIRELESS WORLD, AUGUST 1955


www.americanradiohistory.com

As can be seen by the following summary, this form
of loudspeaker leaves little to be desired.

1. The enclosure being “built-in” can be com-
pletely rigid.

2. The only fold in the enclosure is narrow com-
pared to wavelength and being close to the diaphragm
can cause no reflections in the range of that unit.

3. The loudspeaker and its enclosure are completely
predictable.

4. The (a), (b) and (c) requirements previously men-
tioned can be met virtually to perfection.

5. Radiation throughout the whole frequency range
is homogeneous; there is no source displacement and
no phase problems at crossover.

6. Total radiated energy (as well as axial pressure)
is independent of frequency.

7. The loudspeaker/room relationship is good.

Item 6 deserves further mention. The normal fre-
quency response specification of a loudspeaker is in
terms of sound pressure produced on the axis or over
a limited listening arc. The mean spherical radiation
(total power output) is not usually specified, although it
will have a profound effect in a room because the
intensity of indirect sound is dependent upon it. If
high-frequency radiation is limited to a segment of,
say, 90° x30° (a typical figure) and bass radiation is
hemispherical, and if the axis response is level, then
there will be a step of 12dB in the mean radiated re-
sponse. This produces an artificial step in the acoustic
ratio (ratio of direct to indirect sound) producing un-
natural hardening of the reproduced sound.

Doublet Sources

We now come to consideration of the doublet as a
sound source and we shall see that it possesses proper-
ties of considerable significance in improving loud-
speaker/room relationships. By a doublet we mean a
diaphragm, radiating on both sides.

If we assume a 12in-15in unit (moving coil or elec-
trostatic) mounted in a 4ft-5ft baffle, we find that the

HIGH FREQUENCIES LOW FREQUENCIES

R, G ;'""‘l Re G }"_—‘l

F

R, FRONT AIR LOAD

C, DIAPHRAGM COMPLIANCE
R: INTERNAL RESISTIVE LOAD

C, ENCLOSURE COMPLIANCE

Fig. 4. Equivalent circuits at high and low frequencies of
the acoustic loading on the loudspeaker of Fig. 3.

... -
\ FIBRE GLASS

LOW FREQUENCY
DIAPHRAGMS

NEW WALL

KIGH FREQUENCY DIAPHRAGM
& ENCLOSURE

Fig. 5. Sectiona! plan showing one method of rear enclosure
for a strip electrostatic unit.
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acoustic system has three main faults. (1) The acous-
tic air load falls to very low values at wavelengths
larger than the baffle size. (2) The acoustic load is very
irregular at low frequencies and (3) reflections from
the baffle edge occur at higher frequencies. —The
second, and third faults can be mitigated by adopting
peculiar shapes.

If, instead of a baffle, we construct a composite elec-
trostatic unit of the same area, the position is com-
pletely altered. The resistance per unit area and the
total working area are both increased so that the air
load is many times that of the baffle case. The load,
and consequently the performance, is regular and pre-
dictable.

The construction is that of strip units progressively
increasing in plate spacing and area from the centre
line. Due to the air load resistances involved for each
strip, the permissible bandwidth is reduced over that
which could be obtained if the back radiation were
sealed off and it is necessary to split the frequency
range into three to obtain efficiency comparable to a
two-way “sealed” system.

Any unloaded strip considered alone will have a
resonant frequency when the diaphragm stiffness
reactance equals the air load mass reactance. This
is, however, placed below the frequency range
of the strip, so that the mutual radiation of the
adjacent strip carrying a lower frequency range in-
creases the radiating area and prevents the application
of any effective mass. The complete system is there-
fore entirely free of resonance except at one low fre-
quency (usually placed at 30-35 ¢/s). The Q of this
resonance is adjusted to mantain response to this
frequency.

The complete loudspeaker has a cosine characteristic
and this is substantially maintained through the range.
It cannot radiate sound in the direction of its surface,
horizontally or verticdlly, so that it cannot excite room
modes in two out of the three room dimensions. It
will only excite modes in the remaining dimension
when placed at a region of maximum velocity for that
mode. (The impedance looking into the loudspeaker
is low.)

Having a “cosine” polar characteristic the mean
spherical radiation is reduced by a factor of 3 at all
frequencies, so that quite apart from freedom of mode
excitations any colour due to the room is reduced by
a factor of three. This is exactly analogous to a
“velocity ”” microphone. In the same way that a “velo-
city” microphone is used in place of a “pressure”
microphone to reduce studio colour, this < velocity ”
speaker will reduce colour due to the listening room.

Listening tests comparing “pressure” and
“yelocity ” speakers of otherwise similar characteristics
indicate that a velocity characteristic may well have
important features for high-quality reproduction. An
electrostatic loudspeaker of this type correctly posi-
tioned in the room meets all requirements as did the
“wall® form previously described, with the addition
of an even better loudspeaker/room relationship. The
fact that it requires to be free standing well within
the room may or may not be advantageous.

The more the acoustic ratio is reduced (provided
always that it is reduced equally at all frequencies),
the more one approaches the state of affairs that the
pressure at the ears is a replica of the pressure at
the position of the microphone in the concert hall or
studio (ideal headphone conditions). It must be em-
phasized that many arguments for and against this
condition have been proposed. It is outside the scope

383

Wwww americanradiohistorv com


www.americanradiohistory.com

SIGNAL

SIGNAL
same feature of constant

aspect angle already des-
cribed,
To summarize, the elec-

M A“ w“EFRONT

e
e

<

wl

o«
4
9

e

‘\

z

ul
—
[

=l

U

o
>
o«

-

o

z
=
o

@l §
\ ANGLE & IS INDEPENDANT OF LISTENING
POSITION WITHIN BOUNDARIES SHOWN

Fig. 6. Stereophony from a single transmission line loudspeaker, with separate channels

feeding each end of the line.

of these articles to enter these arguments other than
to say that with a monaural channel the choice must
be an ®sthetic one.

A complete listening room can be designed to pro-
duce pressures throughout the room which are more
or less equal to the pressures at the studio micro-
phone.

A tube of small diameter compared to wavelength
fitted with a piston at one end, and terminated at the
other by a resistance of pc will give pressures any-
where in the tube which are directly proportional to
piston velocity and independent of frequency. Pro-
vided that the area of the piston equals the tube cross-
sectional area, then the requirement of small diameter
disappears.

A rectangular room with a diaphragm covering one
wall and correct termination on the opposite wall
meets the requirements. The space behind the dia-
phragm must be at least 10in deep and treated like
the speaker in Fig. 3. The equivalent circuit is the
same as Fig. 4. The sound absorption treatment of
the opposite wall must ideally be several feet in depth.

Sound intensity throughout the room is independent
of position (including the distance from the
diaghragm). The apparent sound source is always in
a direction perpendicular to the diaphragm and, of
course, moves as the listener moves.

The same loudspeaker may be used for stereophony.
With transmission line matching and feeding the
signal at one end the wavefront will be tilted, due to
time delay. Separate signals may be fed from either
end to produce two tilted wavefronts, one for each
signal. Since each apparent origin is perpendicular
to its wavefront, the aspect angle from the listener is
o constant and entirely independent of the listener’s
position over a large triangular area (Fig. 6). The rela-
tive intensity of the two signals is also constant.

A fixed angle, two-channel system of this type
may be obtained with a less elaborate listening
room. The strip arrangement of Fig. 5 may be in-
stalled horizontally instead of vertically. If each unit
is a transmission line along its length, then two cylin-
drical wavefronts will be produced with exactly the
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trostatic principle is capable
of surmounting the present
limitations of other methods
i of drive. It is capable of
overcoming the present
tweeter/woofer concept to
produce a closely coupled,
integrated assembly. The
problem of loudspeaker/
room relationships (common
to all loudspeakers) still re-
5 mains, although the design
> versatility of the electro-
N static makes it possible to
& design for optimum relation-
S ship if these can ever be
/§ defined for a monaural
/' channel.

A closer understanding of
the relative importance of
the many factors involved
are needed. (a) Source
movement with frequency,
(b) Homogeneity, (c) Acoustic ratio, (d) Mode excita-
tion, (e) Phase contour, etc. All are factors which
can only be tentatively assessed after long usage.

The author wishes to thank Ferranti Ltd. for per-
mission to publish the result of work jointly carried
out, and to acknowledge the invaluable work of
D. T. N. Williamson, W. D. Ol'iphant, and their
colleagues at Edinburgh. Thanks are due to J. Wat-
son, J. Collinson and others at the Acoustical Manu-
facturing Company, and to the several specialists who
have been able to assist with problems in their own
field.
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COMMERCIAL LITERATURE

Thermocouples, vacuum and air types, suitable for measure-
ment of r.f. voltages and currents in conjunction with m.c.
meters, described in leaflet giving ranges available from
Ormandy & Stollery, 56, High Street, Brightlingsea, Essex.

Multi-range Test Meter covering a.c. and d.c. voltage, each
in six ranges, a.c. current in one range, d.c. current in Six
ranges and resistance in two ranges. Specification on a
leaflet from Measuring Instruments (Pullin), Electrin Works,
Winchester Street, Acton, London, W.3.

Printed Circuits by the “Plasmet” process. Hints to
designers on the preparation of suitable circuit layouts given

in a folder from Printed Circuits, Whadcoat Street,
London, N.4.
Test and Measuring Instruments by Hewlett-Packard

(U.S.A)) obtainable in this country at 8s per dollar plus duty
where payable. Short catalogue, giving brief details of major
instruments, from Livingston Laboratories, Retcar Street,
London, N.19.

Ceramic Trimmer Capacitors suitable for pre-set adjustment
of r.f. and oscillator circuits in television tuners. Maximum
capacitances from 3 to 20 pF. Also electrolytics with very
low leakage currents and subminiature electrolytics for
transistor circuits. Technical bulletins from The Telegraph
Condenser Co., North Acton, London, W.3,

Band-III Television Convertor with PCC84 s.f. amplifier
and ECC81 oscillator and frequency changer. Models avail-
able for double-sideband and single-sideband receivers (for
London area). Brief technical specification on a leaflet from
Invicta Radio, 100, Great Portland Street, London, W.1.

Tape-to-Disc Transfer Service and other recording services
Leaflet giving brief details and prices of records from Sound
News Productions, 59, Bryanston Street, Marble Arch,
London, W.1.
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General view of the complete
fitment. At the left-hand side of
the centre section is the [5in
speaker, with the treble speaker
assembly on the top of the fit-
ment. The only part of the top
that opens is on the extreme
right-hand side where the trans-
cription motor is situated. The
upper part of the centre of the
fitment is a steel drawer in
which are contained the tape
recorder, f.m. tuner, pre-
amplifrer, amplifier and cross-
over unit. Three drawers under-
neath each accommodate 40 boxes
of tape. Five cupboards provide
storage space for records or tape
and in nine small drawers tools
and stationery are kept. The
drawer underneath the gramo-
phone turntable was made to
correct dimensions to house a
ribbon microphone.

High=Fidelity Home

A SOLUTION TO THE PROBLEM

l T is hard to determine whether it was the difficulty
of finding room for the 9lst tape, the wish to have
sand in the sitting room, or the fact that the new
Garrard 301 transcription motor was so massive that
it would not fit along the side of the Leak “ Varislope
2 pre-amplifier in the only available space in the
existing cabinet. They had both been mounted tem-
porarily in tiers and it was very awkward to adjust
the controls on the pre-amplifier by threading the
hand under the transcription motor. Incidentally, if
it is thought that the possession of 91 tapes is pluto-
cratic, it should be remembered that quite a number
of people collect thousands of stamps.

Built-in Furniture Fitment. At last the decision
was made. The window alcove in the sitting room
should house an elaborate furniture unit to incor-
porate all the equipment which had been spread
around the room or kept in the radio-gramophone
cabinet. This had been made specially, more than a
quarter of a century ago, with the idea that it would
accommodate any developments of the future. How-
ever, this thought had now been proved to be
erroneous, for it was designed at a time when life
was simple and gramophone records were made to
play at only one speed, tape machines had not been
invented and only one loudspeaker was used at a time
in a room.

In the window alcove there had been a writing
desk, and at once an argument arose as to how one
was to write letters without a desk. However, it was
remarked that in this electronic age, one should not
write letters at all, and writing was needed only for
cheques. Any correspondence could be undertaken
on tape and either transcribed by a secretary or heard
by the recipient.

As is usually the case in planning any new develop-
ment, the first thing was to undertake some research
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OF LIVING WITH AUDIO

By Richard Arbib

EQUIPMENT

and thus many Audio and High Fidelity American
magazines were perused. In their pages are illus-
trated the elaborate high-fidelity installations which,
with ranch houses, Cadillacs and typewriters that
type as though they are printing, have become the
essential acquisitions of the successful American
executive. However, an examination of these designs
showed clearly that whilst they housed all the pieces
of equipment which were considered necessary for
the addict of high fidelity, much of the apparatus was
situated in a way which was most difficult to operate.
It is very nice to have a tape recorder built into a
room, but many will agree that it is inconvenient to
have to lie on the floor to change the reels.

Basic Principles. In designing this equipment,
therefore, it was decided that three basic principles
had to be observed. First, everything had to be right
technically. For example, the pickup must be some
distance away from the loudspeaker. All equipment
must be accessible for operation and must be capable
of being withdrawn from a fitment in a time not
exceeding five minutes. To the service engineer who
has to struggle with the servicing of many television
sets in a day, this time may appear to be excessive,
but in view of the reliability of the units concerned,
it was considered that five minutes would not be an
undue time. Furthermore, it was also thought that
every standard unit should be unaltered. For example,
the tape recorder should not be taken out of its
original case, for if any section did want servicing,
it could be withdrawn as a complete unit and thus
returned easily to the manufacturer.

After having attempted for some years to read the
titles on tape boxes sideways in bookcases, it was
decided that the majority of the tape boxes should
be kept in drawers in such a way that they could be
located easily. It was thought that the basic storage
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space available should be capable of housing 100 12in
records and 200 reels of tape.

Although the window alcove was 7ft wide and 5ft
deep, one snag was that a height of only 3lin was
available under the windows. However, it was agreed
that the whole of this space should be occupied by
the units, loudspeakers and nine small drawers for
stationery and odd tools which had been kept pre-
viously in the desk. As, apparently, most wives insist
on putting vases of flowers, photographs, ash trays
and other bric-a-brac on top of furniture, it was
arranged that only one small portion of the installa-
tion should have a lid which opened. Although
record changers may be placed in drawers, it was
realized that a transcription motor with a pickup
weighing only a few grams should not be mounted
in anything movable, and thus of the whole surface
area of 22 sq ft only 3 sq ft lifts up.

Accommodating the Units. The basic units which
had to be accommodated comprised a 15-in Wharfe-
dale loudspeaker, which, from the counsels of Mr.
Briggs, it was appreciated must be housed in a
cabinet exceeding 9 cu ft, 8-in and 5-in speakers
which should be mounted in an open form of baffle,
a Ferrograph Model 2A tape recorder, a Leak TL12
amplifier and “Varislope 2” pre-amplifier, an
American Browning f.m./a.m. tuner, which had

been brought over to this country long before British .

f.m. tuners were available, and the Wharfedale 3-way
cross-over network unit. Furthermore, a panel was
required for switches. The gramophone equipment,
for which space had to be found, was a Garrard 301
transcription motor with a Leak moving-coil pickup
and arm. Arrangements had to be made for feeding
the output to the loudspeaker network, which has
been in existence for some time and extends to prac-
tically every room in the house.

Owing to the comparatively low height of the top
level of the fitment, it was decided that the only way
in which to operate the Ferrograph and the amplifier
controls conveniently, was to mount everything,
except the loudspeakers and the transcription motor,
in a drawer. From the accompanying illustrations
it will be clear how the units are arranged. The steel
drawer was made in two sections and welded together,
the Ferrograph drops in on the left-hand side, the
TL12 amplifier is in the base of the right-hand side.
Mounted above it on a shelf is the Wharfedale cross-
over network unit to the controls of which extension
rods have been fitted so that the potentiometers on
the medium and treble cross-over network sections
are controlled by knobs mounted on the top panel.
The f.m. tuner unit is mounted behind and the little
available space in front of that is occupied by a
felt-lined recess in which a small crystal microphone
is kept and which is connected permanently to the
appropriate socket on the Leak pre-amplifier. This
unit is mounted at the front of the drawer at the
same angle as the control panel of the Ferrograph.
A ribbon microphone is used also and this is kept in
a special drawer below the gramophone motor.

A potentiometer has been added at the tape input
socket of the Leak “ Varislope 2” so that the levels
from the Ferrograph, the tuner unit and the pickup
are all the same. On the left of the “ Varislope 2 is
a special control panel which has four switches and
four jack sockets. Reading from left to right (1)
switches the TL12 amplifier to the three loudspeakers
through the cross-over unit, (2) switches the amplifier
to the extension loudspeaker network, (3) switches the

386

WWW americanradiohistorv com

P

-

N A

output of the Leak amplifier, either to the three loud-
speakers through the cross-over unit or direct to the
8-in loudspeaker, when it is required to reproduce
speech only, and (4) switches off everything at the
mains, irrespective of the positions of the switches on
the individual units. The jacks below are: (1)
connected to, the three loudspeakers, (2) con-
nected to the external loudspeaker network, (3)
connected to the output of the tuner, and (4),
connected to the sound output of the television set
which is situated in another part of the same room.
The jack sockets are provided for the three loud-
speakers and the extension network in case it is wished
to feed the output of the Ferrograph direct to these
speakers without going through the Leak amplifier.
In the same way the tuner socket is used for feeding
from the tuner into the Ferrograph. The tuner is
also connected permanently to the appropriate socket
on the pre-amplifier.

Operation.—One length of shielded cable with
screened jack plugs at each end and the various sockets
are used as follows. If it is wished to record a radio
programme the output is taken from the tuner socket
on the small panel and fed into Input 2 of the Ferro-
graph, the monitoring to the tape machine being
undertaken by the gain control on it. A programme
can be recorded without it being heard in the room,
or if it is wished to be heard in the same room or
another room the appropriate loudspeaker switches are
thrown and the gain control on the “ Varislope 2”
adjusted to a suitable volume. If it is desired to
record a television programme, the jack is plugged
into the TV socket on the sub-panel. If the TV pro-
gramme is desired to be heard through the Leak
amplifier either in the same room or around the house,
the output is fed from the TV socket to the input
jack socket on the pre-amplifier. To record speech
from the room the main control switch on the pre-
amplifier is turned to “microphone” and the output
from the pre-amplifier connected to Input 2 of the
Ferrograph. If it is desired to reproduce a gramo-
phone record on tape, the same procedure is observed
with the Leak main control knob in the position to
suit the frequency response of the record concerned.

Loudspeaker Mounting.—The arrangement for the
loudspeakers is that the section of the fitment for the
15-in speaker has the sides made of 1-in wood, 1-in of
sand and %-in of plywood. The front has a port 12-in x
6-in. On the main top of the fitment is situated the
assembly for the 8-in and 5-in speakers. As the
height of the alcove is only 7ft the two speakers do
not point upwards but are at an angle of 45° into
the room. In order to obtain a simple and attractive
design, they are mounted on a flat baffle which is held
by skeleton woodwork at an angle of 45°, the front
and the sides being covered by expanded metal, and
the back is open.

The Garrard 301 transcription motor is mounted on
a motor board which floats on springs. Also mounted
on the motor beoard is a light which illuminates the
turntable and an extra switch which stops the motor
without any danger of the pickup being moved.

Cabinet Weork.—The finish of the whole cabinet
work is bird’s-eye maple for the exterior of the front
and interior of the cupboard doors, motorboard and
panel above the tuner unit. The top is of walnut and
the drawers are made of mahogany veneered on the
outside with bird’s-eye maple.

The front of the steel drawer which accommodates
the recorder, amplifier, f.m. tuner, etc., is a dummy
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to the extent that it has five handles or knobs but opens
as one drawer. The units in this drawer have, with
the drawer, a combined weight of about 2cwt. The
drawer is mounted on Admiralty pattern ball-bearing
slides and moves forwards and backwards easily. The
wood front is hinged at the top so that the recorder
and pre-amplifier controls may be operated without
pulling out the drawer.

Having all these units in a comparatively confined
space does. of course, raise the problem of ventilation.
This has been solved by having the underside of the
left-har:d section of the drawer completely open except
for two channels on which the Ferrograph rubber feet
rest. The sides of this section of the drawer are cut
away to coincide with the loudspeaker fret and venti-
lation holes of the recorder case. The other side of
the steel drawer has slots 17in x 2in cut at the lower
ends of the back and sides. Holes are provided at
the top of one side, in the felt-lined recess, and an
sxpandsd metal grille is mounted between the pre-
amplifier control panel and the switch-jack panel,
which have purposely been fixed half-an-inch apart.

The large drawer at the side and the two underneath
the steel drawer are of the exact dimensions to take
boxes of 7in and 8}in reels of tape respectively. Each
drawer takes two rows of 20 tapes which are filed with
the titles uppermost and in line with the front of the
drawer. Three shelves in the large right-hand cup-
board each accommodate 25 tapes. Four smaller cup-
boards, whilst being of the correct dimensions to
accommodate 12in records could, of course, be used
for the storage of tape.

Having spent many hours in making the necessary
drawings for the furniture fitment and undertaking all
the wiring and connections, of course the question
asked most frequently by other high-fidelity enthusiasts
1s, what alterations would be made if it was being
designed all over again. The answer, quite honestly,
is none. There is only one snag to the whole system
which was apparent when it was planned originally,
and that is the desirability of having the main loud-
speaker assembly on the side of the room opposite the

The steel drawer pulled out with
the flap covering the controls
turned down. The tape recorder
is on the left with a tape splicer
mountzd below the main control
knob. Set at the same angle as
the recorder control panel is the
switch panel and pre-amplifier.
On the panel above are the knobs
controlling the potenticmeters of
the cross-over unit and the dial
and controls of the f.m. tuner.
in the felt-lined recess a crystal
microphone is kept and is per-
manently connected to the pre-
amplifier.  The flap at the top
right-hand corner is up to disclose
the transcription motor and
moving coil pickup. A famp to
illuminate the turntable is fitted
on the motor board.
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control equipment, so that the volume could be ad-
justed from a distance. With the space available this
was not possible, and the only refinement which could
be introduced to the system other than stereophonic
sound, for which space is available, would be remote
operation for the main gain control of the amplifier.

What Next?>—Other friends have said, “Well, now
you have everything, what can you do in the future,
other than record and listen? ” Apart from stereo-
phonic sound which will, of course, be coming along
later this year, work has already started upon re-
wiring the rest of the house with a system whereby
the loudspeakers in each room will have individual
volume controls and be operated through fourway
switches. By this system the occupants of each room
and the garden will have choice of the tape or record
programmes from the equipment in the sitting room
or the Home, Light or Third B.B.C. f.m. programmes.
This system is a development of an idea suggested by
Douglas Lyons, of the Trix Electrical Co., Ltd. In
one cabinet in another room three f.m. tuners, each
tuned to a different programme, will be connected to
three 10-watt amplifiers. The outputs of these ampli-
fiers will be connected to three pairs of the four-pair
cable. The remaining pair replacing the existing ex-
tension speaker pair on the main sitting room equip-
ment.

The three f.m. tuners and amplifiers will be switched
on and off by a time clock set to switch on at 7 a.m.
and off at midnight.

Acknowledgements. — In  conclusion, grateful
acknowledgement must be made for the assistance of
the following friends who have given much technical
advice which has been the means of avoiding many of
the pitfalls which fall to the experimenter who tries
to put together the parts of different manufacturers.
Reference is made particularly to Hector Slade of
Garrard Engineering & Manufacturing Co.. Ltd.,
Harold Leak of H. J. Leak & Co., Gilbert Briggs of
Wharfedale Wireless Works, Ltd., and E. H. Niblett
of Wright & Weaire, Ltd. Yes, this article was dic-
tated on tape!
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Transistor Equivalent Circuits

2.—FEarthed-Emitter Function Transistors

By W. T. COCKING, M.LEE.

]N Part 1, we developed an equivalent circuit for
the thermionic valve. In doing this we started
with the experimental evidence of the character-
istics of the valve in the form of a family of curves
relating anode voltage to anode current for a series
of values of grid voltage. We then approximated
these accurate curves by a series of equally-spaced
parallel straight lines, which we may conveniently
call a linear approximation. The next step was to
find an equation which would represent this approxi-
mation algebraically and, finally, we found an arrange-
ment of components which could be represented by
the same equation. This formed an equivalent
circuit.

The accuracy with which an equivalent circuit
represents a valve depends entirely upon the goodness
of the linear approximation. Over any range of
voltages and currents where the straight lines fit the
valve curves closely, the accuracy is good.

With the transistor, the procedure is exactly the
same as with the valve.- There is a complication,
however. It is an experimental fact that all the
electrodes of a transistor pass current, not two of
them only as in the negative-grid valve. The transistor
is more like a positive-grid valve in this respect.
Because of this, two families of characteristic curves
are needed to describe it and the equivalent circuit
is more complex than that of the valve.

The newcomer to the transistor is apt to be misled
by certain conventions which are commonly adopted.
Most published characteristics are for the transistor
in the earthed-base condition and many circuit dia-
grams show it used in this way. Also, in the usual
transistor symbol, the base is represented by a heavy
line which is not unlike the cathode symbol of a
valve. It is hardly surprising, therefore, that the
newcomer gets the impression that the base of a
transistor corresponds to the cathode of a valve.

The base is, of course, the equivalent of the grid
and the earthed-base transistor is analogous to the
earthed-grid valve circuit. To anyone accustomed
to valve circuits, it seems very wrong-headed to make
the earthed-base circuit the basic one of transistor
circuit theory. Actually, there are reasons why it
is more suitable than the earthed-emitter circuit, but
this is not the stage at which they can well be
appreciated.

To the newcomer, however, the earthed-emitter
circuit is the natural approach and this is the one
that we shall adopt here. At first, only this circuit
will be considered and only the junction transistor.
This exists in two forms, the n-p-n and the p-n-p.
It consists essentially of two pieces of n or p type
impurity germanium with a thin slice of the opposite
kind sandwiched between them.

One of the end pieces functions as a source of
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SUMMARY: As a sequel to the derfvation of the
equivalent circuit of the thermionic valve in Part 1,
equivalent circuits for the n-p-n transistor in the earthed-
emitter circuit are developed here. They are based upon
the same form of straight-line approximation to the
transistor characteristics as was used for the wvalve.
The characteristics of the transistor are represented by
four quantities which are easily derived from the
characteristic curves; they are base and collector a.c.
resistances and forward and backward current-amplifi-
cation factors.

It is shown that, within the limits of accuracy imposed
by the straight-line representation of valve and transistor
characteristics, the transistor is exactly equivalent to a
thermionic valve having a cathode feedback resistance
and a second resistance between grid and cathode.

charge carriers and the other as a collector of them;
the one is called the emitter and the other the collector.
The meat in the sandwich functions as a control
electrode and is called the base. Emitter, base and
collector are analogous to the cathode, grid and
anode of a thermionic valve.  With the n-p-n transistor
the analogy is rather close, because the internal
conduction is mainly by electrons, with the result
that base and collector are normally maintained
positive to the emitter and the conventional currents
enter at base and collector and leave at the emitter.

The p-n-p transistor, however, is rather different.
Internal conduction is by positive ‘“holes.”” Base
and collector must normally be negative to the
emitter and the current enters at the emitter and
leaves by the base and collector. There is no valve
which behaves like this but if it were possible to make
one with a ¢ cathode” which emitted positrons
instead of electrons it would do so.

The circuits of typical n-p-n and p-n-p transistors
in the earthed-emitter connection are shown at (a)
and (b) respectively of Fig. 1.

The n-p-n Transistor

In Fig. 2 are shown the general forms of the
characteristics of an n-p-n transistor. The family of
curves at (a) relates collector voltage and current for
a series of values of base current, while the family at
(b) relates base current and voltage for a series of
values of collector current. If the curves at (a)
were for values of base voltage V, instead of base
current I,, they would be of exactly the same form
as an ordinary set of valve curves and the ordinary
equivalent circuit could be used.

Transistor characteristics can be plotted in terms
of V,, but it is customary to use I, instead, mainly
because a transistor has such a low input resistance
that we are often more interested in current than in
voltage.

In Fig. 2 (a),-the dotted lines represent a linear
approximation to the real characteristics upon which
we base our equivalent circuit. We proceed in the
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Fig. 1. The circuit diagrams of
a simpie transistor amplifier
are shown at (a) for an n-p-n and
at (b) for a p-n-p transistor.

(2)

same way as in the case of the valve, which was des-
cribed in detail in Part 1. Some line, not shown,
passing through the origin, represents a resistance of
value p,, = V,/I,. The slope resistance 8V./SI,
has the same value for this line. For any other line
the value V,/I, does not apply but, since the lines
are all parallel. they all have the same slope resistance
which is, therefore, defined as

pgy = OV /31, .. . .. oo

We zre, for the present, using the Greek letter
rho to represent resistance instead of the more usual
r, because the latter is commonly used in equivalent
circuits derived for the earthed-base connection and
we want to avoid any confusion between the two.
We are using the subscripts 22 to denote what,
by analogy with the valve, we may call the collector
a.c. resistance, because that is customary with transis-
tors. This resistance, which we call p,,, is the transis-
tor equivalent of the anode a.c. resistance of a valve.

The particular line in Fig. 2(a) for zero base current

+1.

(a) (b)

Collector (a) and base (b) characteristic curves for

Fig. 2.
an n-p-n transistor. The dotted lines represent
straight-line approximation to the characteristics.

ideal

Fig. 3.
output side is shown at (a) and the input at (b).

D.C. equivalent circuit of an n-p-n transistor. The
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(b)

(I, = 0) cuts the current axis at some current I,
The equation for the line through the origin is
I, = Vi/pa
The equation for the line I, = 0 becomes simply
I, =T+ Ve/pas
and this derivation is exactly analogous to that for a
pentode valve, Fig. 9 of Part 1.
We now define a current amplification factor

a = 8l /8L, .. .. .. .. .. (@)
for constant V,. This is merely the ratio of a change
of collector current to the change of base current
which causes it. The complete equation for Fig. 2(a)
now becomes

I, =1, + al, + V¢/ra
which is more conveniently written as
Ve =Icpas —T'epan — alypzs

Now what does this represent? On the left-hand
side, V, is the externally applied collector-emitter
voltage and is not part of the equivalent circuit of
the transistor itself. I p,, is an internal voltage
drop due to the current I, flowing through a resistance
pes.  I',pag and alyp,, can be taken to represent
e.m.fs acting round the circuit to assist V,, but internal
to the transistor. The first term of the pair accounts
for the offsetting of the I = O line of Fig. 2(a) from
the origin; the second accounts for the effect of base
current upon collector current.

The complete circuit which the equation represents
is thus one like Fig. 3(a) in which the transistor part
is shown boxed. It is the same as a valve equivalent
save for the labelling of the elements.

Now consider the base characteristics of Fig. 2(b).
A line through the origin represents a resistance
p11 = Vu/I,. This has a slope resistance 8V,/8I,
which is the same for all lines. We, therefore, define
the base a.c. resistance as

p1 = 8V,/81, 55 5o a0 80 3
for constant I..
The equation for the I, = 0 line is
I, =1 + Vi/rnr

We now define a reverse current amplification

factor as

b = —8I,/31, .. .. .. .. 4)
for constant V,. This is the ratio of a change of base
current to the change of collector current responsible
for it. The negative sign comes in because it is con-
venient to have b as a positive number and 8I,/31;
is itself negative since an increase of I, reduces I;.
The complete equation is now

I, =Ty — bl, + Vo/pnx
This is conveniently written as
Vy = Lipin — gy + blepnn

This has the same interpretation as the one for the
collector circuit and so a circuit to which this applies
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Fig. 4. Complete d.c. equivalent circuit of an n-p-n transis-
tor. For a p-n-p transistor all voltages and currents are
reversed.

Fig. 5. This diagram as a whole is a graph of a resistance
in series with a battery. The part in the first quadrant
approximates an n-p-n transistor, while the part in the
third quadrant approximates a p-n-p transistor.

has the form shown in Fig. 3(b). However, since
bl,.p,, has the opposite sign to al,p,, it is connected
the other way round, to oppose the external driving
voltage.

The two circuits of Fig. 3 represent the input and
output parts of the transistor and together, as in Fig. 4,
they form one equivalent circuit of the »#-p-n transistor.
It is valid for d.c. conditions and accurate in so far
as the linear approximations to the transistor character-
istics are accurate.

The p-n-p Transistor

We have now to consider the p-n-p transistor.
It is an experimental fact that its characteristics are
of the same form as those of the n-p-n but with all
the positive signs changed to negative. Because of
this, the characteristics are usually drawn upside
down compared with Fig. 2. Because all the signs
for voltage and currents are reversed, it follows that
the same equations apply with the signs of all voltages
and currents reversed, and so the equivalent circuit
of Fig. 4 also applies to a p-n-p transistor if all voltages
and directions of current flow are reversed.

It should be noted that the reversal of signs applies
only to the currents and voltages. The quantities
P11s P2e @ and b still remain positive. Each of these
terms is the quotient of a voltage by a current or the
ratio of two currents and the quotient or ratio of two
negative quantities is positive.

All this may be a little clearer from Fig. 5. Viewed
as a whole, the diagram represents a resistance in series
with a battery. The line I, = 0 is for a resistance
alone and is merely the graphical representation of a
simple resistance. Inserting a battery in series with
it to aid the external voltage V shifts the line upwards;
inserting it to oppose the external voltage shifts it
downwards.
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(b)

Fig. 6. This diagram illustrates the transformation of
Fig. 4 into a different equivalent form. At (a) bl.p,, is
made common to both base and collector circuits, but its
effect in the latter is nullified by the extra battery of the
same value opposing it. In (b) this common battery is
replaced by a resistance p,, the voltage being developed
across it by the current through it.

-—On __T—L

The characteristics shown by full lines in the
top right-hand quadrant are by themselves those of an
ideal n#-p-n transistor. Those in the bottom left-hand
corner are those of an ideal p-n-p transistor. The
dotted parts are non-existent for transistors. The
whole diagram can be expressed by one equation
which, using the transistor symbols, is

I. = aly + V/pg,

For the m-p-n transistor V, is positive and I, is
positive and only the top right-hand part of the diagram
exists. Theoretically, I can then be negative as long
as al, < V,./p,,, but usually I, is positive. For a
p-n-p transistor, V. and I, are negative and only the
bottom left-hand part of the diagram exists. Again,
I, can be of opposite sign and so positive, but it is
usually negative.

One can see, however, quite clearly that p,, and a
must be positive with both types of transistor for,
with parallel straight lines, the values of these quantities
are independent of the part of the diagram at which
they are taken.

Reverting now to the equivalent circuit of Fig. 4,
it is possible to transform this to a different arrange-
ment of its parts which is sometimes convenient.
The first step in doing this is shown in Fig. 6(a).
The only changes that we have made here are to
move the positive terminal of al,p,, from earth to the
junction of I’p,, and bI.p,, and to insert another
battery bI.p,, in series with it. These make no
difference, for the two batteries bI,p,, oppose each
other in the collector circuit, so the positive terminal
of al, p,, is still at earth potential.

The next step is to replace the bl.p,, battery
common to both circuits by a resistance and to arrange
matters so that the voltage drop produced by the
currents I, and I. produces the necessary e.m.f.
The circuit then takes the form shown in Fig. 6(b).
If (a) and (b) are to be identical, then all similar
voltages and currents must always be the same for
each. The conditions for identity are then easily
found by writing the mesh equations and equating the
coefficients of the same currents and voltages.
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For Fig. 6(a) (or Fig. 4), we have for the first
mesh

Vz; = Ian - I’bPu + blopnn
and for Fig. 6(b) we have

Vy, =Ty (op + po) — T'pprr -+ Lope
Therefere, py, = p, + p, and bpy, Pe-

For the second mesh we have for Fig. 6(a) (or Fig. 4)

Ve = Lpoy Viepeo — alypas
while fcr Fig. 6(b) we have
V. I (oo + pe) — LVepae — Lypy + Lo,
hence py, = p, + p, and apys = Py — Po

Collecting these results, we find that for identity

we must have
Py = P11~ Pei  Pe = bpig;
Pe = P2z — Ped  Pm T @P2z Tt P

The resistance p,, may be a little confusing at firsi
since it does not appear in Fig. 6 as a resistance. It
is, perhaps, better to regard p,, as a multiplier for T,
which has the dimensions of a resistance and which
when multiplied by I, gives the magnitude of the
internal e.m.f. of the transistor.

The circuit of Fig. 6, like that of Fig. 4, represents
the static characteristics of an n-p-n transistor in so
far as the linear approximation to those characteristics
is valid. The circuit for a p-n-p transistor is the
same, but with the polarities of all voltages and the
directions of all currents reversed.

The usual equivalent circuit is for a.c. conditions
only and we could have derived this directly. How-
ever, some confusion between the two kinds of
junction transistor is avoided if the d..c equivalent
circuit is first derived as a stepping stone, and we
shall actually find a use later on for the d.c. circuit.

The first step in producing an a.c. equivalent circuit
is to produce one which is valid for both d.c. and a.c.
We can then get the a.c. one merely by taking away
the d.c. part.

Hitherto, the circuits have been, strictly, d.c.
ones and we obtain the combined a.c. and d.c. equiva-
lents exactly as we did for the valve by letting each
voltage or current be equal to the sum of a mean d.c.
component and an a.c. component. Using the sub-

script “m” to denote this mean component and a
small letter for the a.c. component, a voltage, say
V,, will become V,,, + v,. In Fig. 4, therefore, we
replace V, by V. + 95, I, by Ly, -+ 1y, Vo by Vi +
v, and I, by I, + 4. The currents I’y and I’; are
pure d.c. quantities and are not affected.

We can now draw the complete equivalent circuits
for Fig. 1 as in Fig. 7 and these are valid for both
d.c. and a.c. conditions within the limits imposed by
the linear approximation. Notice that in both Figs.
1 and 7 the input voltage v, is of opposite polarity
with respect to earth for the p-n-p transistor (b)
compared with the n-p-n transistor (a). This is done
for simplicity, so that the positive half-cycle of input
voltage in both cases acts to assist E,.

Exactly as we did with the valve, we can now drop
all the d.c. terms from Fig. 7 to leave only the a.c.
ones, and we then get Fig. 8. It is very important
to notice that the two circuits (a) and (b) are essentially
identical. All the voltage generators of (a) are re-
versed in polarity in (a) compared with (b), and so
are all the directions of the currents. If, therefore,
we reverse the polarity of o, in (b) so that it is positive

R, Py
v +r‘~ 3 IL
T
I

(~) v,

- laf’zz‘b [

J?“ (b)
Fig. 8. The a.c. equivalent circuits of Fig. | are shown
here. Since all voltages and currents in (b) are reversed

\aZ, bpyte

| T

as compared with (a), the two circuits are identical.

R, Py P2 Ra
V+'\f Ibp” Icpzz Icm+ic
'_ Iam+1s e I
Vot vy boulen Pretor Vemt Ve st
Eb -_— +;\ '; T
~)bpyie 2Pt ()
= +t
L
Fig. 7. The full a.c. and d.c. = (2)
equivalent circuits of Fig. |
are shown here for (a) an n-p-n R
transistor and (b) a p-n-p type. ' Pu Pz R,
The a.c. inputs are of opposite , ,
polarity in the two. - Iypu Icpae |
V N\
|+~ Lim* 2, I I Iem*ic
bpulem Py lpm | g 25
e Vom + Vs = f[ + Vem + Ve
T ~)bpi1c apasty (™) l I
+ T =
< |
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g 1,
Fig. 9. An alternative equivalent circuit to that of Fig. 8

is shown here. This is the one most often used for the
transistor.

-<—————>\S

T

| (

| R

v, 0 |
|

o, l

Fig. 10. A valve circuit which has an equivalent circuit the
same as that of Fig. 8 and which, therefore, represents
a transistor,

to earth as it is in (a), the direction of 7, must be
reversed and this will reverse the polarity of the
generator ap,,?, and hence the direction of i, In
turn, the polarity of the generator bp,,7, will reverse.

It follows that the a.c. equivalent circuit is exactly
the same for both n-p-n and p-n-p transistors.

This equivalent circuit can actually be used to
represent, not only junction transistors, but any
device whose characteristics can be expressed by two
families of curves similar to Fig. 2. It can, therefore,
also be used for the point-contact transistor (although
it is not always easy to obtain these curves for this
device) and for a positive-grid thermionic valve. For
a negative-grid valve the grid current is zero, so py,
is infinite and b is zero; the left-hand half of Fig. 6
then disappears. The right-hand half forms the
usual valve equivalent circuit if uw, replaces aij,p,,.

There are a great many alternatives to Fig. 8. Some
of them are just ordinary circuit transformations of
Fig. 8; others are similar but depend on other quan-
tities than py,, P20 @ and & for defining the transistor
characteristics. A particularly common alternative to
Fig. 8 is shown in Fig. 9; it is the a.c. version of Fig.
6(b). The relations between the two are easily
obtained but, as the procedure is exactly the same as
for the d.c. circuit and the relations so derived are the
same, it is unnecessary to repeat it.

The form of equivalent circuit shown in Fig. 9
is actually the one most used in the literature, although
it is usually derived for the earthed-base circuit
rather than the earthed-emitter. Generally, the one
of Fig. 8 is to be preferred because it leads to simpler
design equations. The one of Fig. 9, however, has
the merit that it is an obvious equivalent circuit of a
thermionic valve plus a pair of resistances. In other
words, a real valve circuit can be built which will
simulate an earthed-emitter transistor.

In Fig. 9, the elements p, and i,p,, are the same
as the equivalent circuit of a valve if p, = r, and ,p,,
pv,. If they are replaced by a valve, p, becomes a
cathode resistance and p, a grid—cathode resistance
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across which v, is developed by #,, so v, = iyp,
and therefore, u = p,,/p;. The circuit thus has the
form shown in Fig. 10.

This circuit is a good one as an analogy for an
n-p-n transistor for its characteristics are obvious to
anyone versed in valve circuits whereas those of a
transistor are not so readily apparent.

It is instructive to insert some numerical values.
A junction transistor may have p, = 750 Q, p, =
45kQ, p, =35 Q and p,, = 1.5MQ. The equiva-
lent valve may thus have a resistance of 45 kQ which
is quite feasible and a p of 1,500,000,750 = 2,000,
which is rather impracticable, for it means a mutual
conductance of 2,000/45 = 44.5 mA/V.

The transistor is thus equivalent to a superlatively
good valve spoilt by a very low input resistance.
It is so much spoilt, in fact, that the overall gain
is no better than that of quite an ordinary valve.

So far, we have said little about the point-contact
transistor. In fact, the same method of approach is
possible and the same equivalent circuits are applicable.
In practice, however, difficulties arise in obtaining
characteristics of the same form as those of Fig. 2
because, in the earthed-emitter connection, the point-
contact transistor can have negative input and output
resistances. It needs careful use in this circuit if
it is to be stable.

Because of this, it is usual to plot its characteristics
for the earthed-base connection, in which it is in-
herently stable, and, because this is done for the
point-contact transistor, it is quite common to do it
also for the junction types. Transistor characteristics
and constants are more often published for the
earthed-base connection than for the earthed-emitter,
however the transistor may be used. It is necessary,
therefore, to consider the earthed-base transistor in
some detail and this we shall do in Part 3.

(To be continued)

1.LE.E. Awards (0o Authers

THE major premium of the Institution of Electrical
Engineers for a paper read or accepted for publication
during the last session—the Institution Premium (value
£50)—is to be given to Dr. D. M. MacKay, of London
University, author of “High-speed electronic-analogue
computing techniques.” The John Hopkinson premium
(£25) goes to Dr. M. J. Kelly and G. W. Gilman (Bell
Telephone Labs.) and Sir Gordon Radley and R. ].
Halsey (G.P.0Q.), authors of the paper “A transatlantic
telephone cable.”

Dr. N. W. Lewis (G.P.O.) is awarded the Blumlein-
Browne-Willans premium (£20) for his paper “ Waveform
responses of television links.” The Fahie premium
(£10) goes to J. M. C. Dukes (S.T.C.) for “The effect
of severe amplitude limitation on certain types of random
signal,” and the Webber premium (£10) to W. E. Will-
shaw (G.E.C), Dr. H. R. L. Lamont (R.C.A.) and E. M.
Hickin (G.E.C.) for “Experimental equipment and tech-
niques for a study of millimetre-wave propagation.”

The premiums to be awarded for papers presented to
the Radio Section are: Duddell (£20) to E. G. Rowe,
P. Welch and W. W. Wright (S.T.C.) for “ Thermionic
valves of improved quality for Government and industrial
purposes ”’; Ambrose Fleming (£10) to Dr. P. E. Axon,
C. L. S. Gilford and D. E. L. Shorter (B.B.C.) for
“ Artificial reverberation”; a £10 premium to H. Page
and G. D. Monteath (B.B.C) for “Vertical radiation
patterns of medium-wave broadcasting aerials”; a £5
premium to M. W, Gough (Marconi’s) for “ Some features
of v.h.f. tropospheric propagation,” and another £5
premium jointly to R. C. Glass, G. D. Sims and A. G.
Stainsby (G.E.C.) for “Noise in cut-off magnetrons.”
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Transmitting Colonr

Fnformaidion

NIANY people are of the opinion that when a
colour television system is finally adopted for
this country it will be a version of the American
N.T.S.C. compatible system, scaled down to fit
British standards.* The ultimate choice of system
largelv depends, of course, on the recommendations
of the Television Advisory Committee, and they will
no doubt have several alternatives to consider when
the time comes. One possible candidate, for example,
could be the frame-sequential system and another
the version of the N.T.S.C. system in which the
colour information is transmitted in a different
channel (or even band) from the brightness informa-
tion. Be that as it may, the T.A.C. have already
voiced the opinion (some may think quite wrongly)
that British colour television ought to be compatible,
which is as good as saying, in the present state of
the art, that it ought to be something very much
like the N.T.S.C. system, with the colour transmitted
cither inside or outside of the monochrome band.
Undoubtedly this would be popular with the B.B.C,,
because it would involve very little change to their
existing black-and-white transmitting equipment—
only the addition of colour circuits. It may be sig-
nificant, too, that the two major demonstrations

* See “or example © Colour Television on 405 Lines” Wireless World.
June, 1954
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SIGNALLING TECHNIQUE IN
THE BRITISH N.T.S.C. SYSTEM

of colour television so far, by the rival firms Marconi
and E.M.I., have both been using compatible systems.

On the assumption that a version of the N.T.S.C.
system may well be adopted in Britain (and Wireless
World is not necessarily in sympathy with the idea),
it would perhaps be worth while looking at some
of the aspects of the system which have not been
fully explained in this journal so far. These are
mostly to do with the processing of the colour informa-
tion for transmission—a business which is quite
significant in that it has some bearing on the design
of domestic colour receivers. The transmission of
the brightness information is not so important because
it is virtually the same as the transmission of black-
and-white pictures in our existing system—and in
fact the brightness channel of colour receivers would
look very much like the whole of the present mono-
chrome receivers.

Wireless World has already explained the basic
principles of the N.T.S.C. type of system* but
it may be as well to recapitulate some of the charac-
teristic features. At the transmitting end the colour
information from the colour camera is separated
into two main components, a signal conveying the
brightness information of the picture and a signal

* « American Colour Television,” Wireless World, November. 1953
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ducing the modified colour-difference signals from the original ones (to the left of the line)
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carrying the colour information (i.e. hue and satura-
tion). The brightness signal is received on existing
monochrome television sets as a black-and-white
picture, while in colour receivers it is recombined
with the colour signal to produce a complete colour
picture. We explained how the colour information
was produced in the form of two colour-difference
signals, E,—E; and E;—E, (as shown on the left
of Fig. 1), which were transmitted as amplitude
modulation on two components of a sub-carrier
having a phase difference of 90° between them. The
two components were combined, as shown by the
vector diagram Fig. 2(a), to produce a single colour
signal which carried hue information by phase modu-
lation and saturation information by amplitude
modulation.  (Fig. 2(b) shows the various phase
angles of the colour signal and the colours which
they represent.) The sub-carrier was actually sup-
pressed and the remaining sidebands were trans-
mitted within the same band as the brightness signal
by a process of frequency interleaving.

This description was actually of an early version
of the N.T.S.C. system. The system which is now
being used is basically the same, but the two colour-
difference signals have been slightly modified. They
are now each composed of certain proportions of
both of the original colour-difference signals. These
proportions are arranged so that one modified colour-
difference signal conveys colour information ranging
from orange to bluish-green (cyan) and the other
colour information ranging from yellowish-green to
purple.  In the British version of the N.T.S.C.
system* the orange-cyan signal is allowed a band-
width of about 1 Mc/s while the yellowish-green-
purple signal is restricted to about 400 kc/s.

Human Colour Vision

This modification to the system is actually a method
of processing the colour information which takes
advantage of the limitations of the eye’s colour vision
to secure the best possible transmission conditions
within the limitations of the signalling channel.
Our November 1953 article on the N.T.S.C. system
has already explained that the human eye is insen-
sitive to colour in very fine detail and only per-
ceives it in the form of brightness changes.” The
N.T.S.C. system therefore does not transmit the
very fine detail of the picture through the colour
channel, but leaves it to the brightness channel,
which has the full 3-Mc/s bandwidth available to
handle it. With very coarse detail the eye is able
to perceive the colours properly, but as the coarse
detail is represented by a video signal of low informa-
tion-content the bandwidth of the colour channel
here can be quite small—in fact about 400 kc/s.

In between these two extremes there is a grade
of moderately fine picture detail where the eye is
only partly effective in its colour perception. It is
aware of the existence of colours but cannot dis-
tinguish between them properly—in fact it is partly
colour-blind.  For example, blue and yellow are
confused with grey, brown is difficult to distinguish
from crimson, and blue is confused with green.
Reddish colours, however, remain clearly distinct
from blue-greenish colours, and, in fact, the eye
tends to interpret all other colours in terms of these
two opposites, or mixtures of them. With this moder-

* “Colour Television on 405 Lines,” Wireless World, June, 1954.
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ately fine grade of picture detail, then, colour vision
degenerates from being a three-colour process to a
two-colour process.

The effect can be illustrated in graphical form on
the well-known Maxwell colour triangle, Fig. 3.
Here the three primary colours are at the three
corners, while other colours produced from mix-
tures of them can be specified by the spatial positions
of points within the triangle. With two-colour vision,
this diagram becomes nothing more than a straight
line, as shown, running from orange to cyan across
the original triangle. All possible colours in this
two-colour system can then be specified by distances
along the line instead of by spatial positions within
the two-dimensional diagram. (It is interesting to
note that orange and cyan are the two basic colours
which have been found by experience to give the
best approximation to reality in two-colour photo-
graphy.)

The orange-cyan line, then, represents the ““ working
characteristic ” of the eye on colour detail of medium
fineness. In the British N.T.S.C. system this par-
ticular grade of detail is represented by a band of
video frequencies of up to about 1 Mc/s. The trans-
mission circuitry is therefore arranged so that colours
in the orange-cyan range are conveyed by a particular
signal—the modified colour-difference signal, as
mentioned above—which is, in fact, allowed this
1-Mc/s bandwidth. The other modified colour-
difference signal conveys the remaining range of
colours, yellowish-green to purple ( lso shown in
Fig. 3) which, when combined with the orange-
cyan range, give complete three-colour reproduction.
But as the eye is only sensitive to three-colour repro-
duction in very coarse detail it is possible to transmit -
this yellowish-green to purple signal with quite a
narrow bandwidth, in fact about 400 kc/s. Thus,
considering the system as a whole, one can see that
the transmitted picture information is divided into
three categories—coarse picture detail (up to 400 kc/s)
which is transmitted in full colour; moderately fine
detail (up to 1 Mc/s), transmitted in two colours;
and very fine detail (up to 3 Mc/s) which is only
transmitted as brightness changes as in an ordinary
monochrome system.

The actual method of producing the modified
colour-difference signals can be seen from Fig. 1.
In the first place, the brightness signal, E,, which
provides the black-and-white picture for existing
receivers, is formed by adding together certain
proportions of all three primary-colour-component
signals from the camera. The colour difference
signals E;—E, and E;—E, are obtained, as explained
in the November 1953 article, by adding a phase-
inverted version of E, (that is —E,) to E, and E,,
the purpose being to remove the redundant brightness
information which exists in E, and E,. Green is not
transmitted separately because it can be obtained
at the receiver by subtracting the sum of the red
and blue signals from the brightness (or *° white **)
signal.

More adding circuits are now brought into play to
form the modified colour-difference signals from the
original ones. First of all the orange-cyan signal.
To produce this, 74%, of E,—E, is added to 27%, of a
negative quantity, —(E;—E,), which is obtained by a
phase inverter from the positive E;—E, signal. This
~(Ez—E,) signal in fact represents the opposite or
complementary colour of blue, which is yellow, and
one can see that 279, of yellow added to 74%, of red
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Fig. 2 (a). Vector diagram show-
ing how, in the earlier N.T.S.C.
system, the colour signal was
produced from two colour-differ-
ence signals. In (b) are some of
the phase angles taken up by the
colour signal and the colours they represent. (Red is displaced
from Eg—Ey because it is a resuftant of Eg—Ey and Ez—Ey
and although Eg is zero the —Ey makes Eg—Ey into a minus
quantity.)
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will produce orange. Thus the modified colour-
difference signal coming out of the adding circuit
riow represents the orange in the picture (or colours
seen as orange) directly, whereas before it was con-
veyed indirectly by two separate components in the
E;—Ey and E;—E, primary colour channels.

It is easy to see that yellow and red added together
will produce orange, but what about the cyan end of
the ‘“working characteristic” in Fig. 3? When
colours in this part of the spectrum (or colours which
the eye interprets as cyan) appear in the picture
E,—E; becomes a negative quantity —(E, —E,), which
represents the opposite of red, or peacock blue, while
the —(Ez—E,) goes back to positive, which of course
represents blue. The added proportions of the two
then produce cyan, which lies between blue and
peacock blue on the colour triangle. In other words,
the colour signal vector which represented orange in
the first instance, at ““ 11 o’clock » in Fig. 2(b) under-
goes a 180° change of phase and appears at ‘5 o’clock ”
between blue and peacock blue. For the other modified
colour-difference signal (yellowish-green to purple)
the two constituents are 41% of E;—E, plus 48%
of E,—E,. When these values are positive they add
1o give the purple (‘2 o’clock ” on Fig. 2 (b) ) and
when they are negative they give the yellowish-green
(““ 8 o’clock ” on Fig. 2 (b) ).

After the two signals are formed they are passed
through band-pass filters as shown. The result is
that both of them are effective and give three-colour
reproduction for video frequencies up to 400 Kkc/s
(coarse picture detail), while at video frequencies
between 400 kc/s and 1 Mc/s (moderately fine detail)
only the orange-cyan signal is transmitted, giving
the two-colour reproduction to which the eye is
physiologically restricted in this range. As was
mentioned above, the two colour-difference signals
in the earlier N.T.S.C. system were transmitted by
being modulated on to two components of a sub-
carrier, displaced 90° in phase, which were then com-
bined to form a single r.f. signal (Fig. 2 (a) ). The
modified colour-difference signals in the British system
are handled in exactly the same way, the orange-
cyan signal being designated E; and the yellowish-
green to purple signal E,.

At this point one might be inclined to ask: why
bother to restrict the E, signal to about 400 kc/s
bandwidth when the E, signal is already causing the
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final r.f. colour signal to take up a full 1 Mc/s ? The
answer to this is bound up with the problem of avoid-
ing mutual interference and cross-talk between the
various component signals in the complete trans-
mission channel (see Fig. 4).

First of all it is essential that the colour signal,
which is transmitted within the same 3-Mc/s band
as the brightness signal, shall have minimum visibility
on the screens of black-and-white receivers. One
of the expedients necessary to achieve this is to make
the colour sub-carrier frequency as high as possible
so that the pattern it produces on the screen will
have a very fine structure. Now with a high sub-
carrier frequency, placed well to the right as in Fig. 4,
it is clearly only possible to transmit the lower side-
bands of a 1-Mc/s colour signal in full, the upper
sidebands being partly removed by the upper limit
of the 3-Mc/s pass band. If both E, and E, were
given the full 1-Mc/s bandwidth they would both
have sidebands like E, in Fig. 4. Transmission of
these two signals on the same sub-carrier would be
satisfactory over the small band where double-side-
band operation is possible, but beyond this point the
missing upper sidebands would have the effect of
introducing spurious signals into the E; channel from
the E, channel and vice versa. The result on the
receiver screen would then be incorrect colour re-
production at the edges of objects.

Overcoming Colour Cross-Talk

By restricting the E, signal to a bandwidth of
about 400 kc/s, however, this cross-talk problem is
overcome, simply because over the range where
E, consists only of single (lower) sidebands (400 kc/s
to 1 Mc/s), there is no E, signal for it to interfere
with. In other words, the two colour-difference
signals E; and E, are transmitted together on the
same sub-carrier only in the video frequency range
where double-sideband operation is possible for
both, and consequently no interference occurs between
them. The sub-carrier frequency is positioned so
that this d.s.b. range is big enough to accommodate
the band of video frequencies for which three-colour
reproduction is effective. Beyond 400 kc/s a single
colour-difference signal is transmitted, E;, in the
form of a set of lower sidebands, and only this one
signal is necessary because the viewer’s eye cannot
perceive anything more than the two-colour in-
formation which it conveys. In the British N.T.S.C.
system the sub-carrier is placed at 2.66 Mc/s, and
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Fig. 4. Frequency characteristic of the 3-Mc/s vision
channel of ihe British N.T.S.C. system, showing how the
sub-carrier and its sidebands carrying the colour information
are placed relative to the upper limit of the pass band.

Fig. 5. Vector diagram of the
E; and Eq signals and their
resultant colour signal, show-
ing how the colour signal
vector can also be separated
€q into components equivalent to
Ex—Ey and Egz—Ey. The
angles taken up by the colour
signal vector with the various
colours are the same as in
Fig. 2 (b).

Er-Ey COLOUR SIGNAL

this represents a compromise between two conflicting
requirements—mitigating the interference pattern
on the screens of black-and-white receivers and
avoiding colour cross-talk.

Colour information in the British N.T.S.C. system,
then (as in the American system), is transmitted not
in terms of the well-known primary colours red,
green and blue, but by another group of colours
which are more suited to the characteristics of the
signalling channel (including the human eye). In
the earlier system the red, green and blue primary-
colour information was converted into two colour-
difference signals which were finally combined into a
complete colour signal; this represented the hue of
the colour by its phase angle and the saturation by
its amplitude. The modified primaries in the later
system are also transmitted as colour-difference signals
in a similar fashion and the transmitted colour signal
has the same phase angle and amplitude as before for
a given hue and saturation—that is, for video fre-
quencies up to about 400 kc/s. Between 400 ke/s and
1 Mc/s only one of the modified colour-difference
signals is in operation, giving two-colour reproduction
along the orange-cyan line in Figs. 2(b) and 3. The
vector representing the transmitted colour signal then
does not rotate through all the positions shown in
Fig. 2(b), but rises and falls along the line marked
ORANGE-CYAN (in both positive and negative
directions).

As far as the receiver is concerned, then, it is
presented with a colour signal which is modulated in
both phase and amplitude, and from these modulations
the original colour information has to be recovered.
The technique usually adopted makes use of syn-
chronous detectors. The incoming sidebands are
mixed with two local oscillations which have the
same frequency as the colour sub-carrier but are
displaced 90° in phase (as at the transmitting end).
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One mixer then recovers the E, signal as a product
while the other recovers the E, signal, and from these
the original E,, E, and E. primary-colour-component
signals are eventually obtained.

It is important, however, that the two local oscilla-
tions shall have the same phases as the two sub-carrier
components at the transmitting end, otherwise they
will not recover the E; and E,, signals but something
else. The point is illustrated by the vector diagram
Fig. 5, which shows the final colour signal and the E I
and E, signals from which it is composed. Here, as
in Fig. 2(a), the colour signal vector is a resultant
formed by the two component vectors E, and E,,
and these component vectors indicate the phases
which the oscillators at the receiving end must have if
E; and E, are to be recovered. It is clear, however,
that the resultant vector can be separated into many
other pairs of components, apart from E, and E,, all
having the 90° phase displacement between them. In
practice this can be done at the receiver by altering
the phases of the two synchronous-detector oscillators
—and, in fact, these phases can be shifted so that the
detectors recover not E; and E, but two components
equivalent to E, —E, and E;—E, in Fig. 1, the original
colour-difference signals.

Thus, at the receiving end, the colour information
can be obtained in two different forms, either as E,
and E, signals giving wide-band colour information,
or as E; — Ey and E; — E; signals giving narrow-
band colour information. The advantage to be
gained by recovering the narrow-band signals is
simplicity of receiver design and hence cheapness in
manufacture, and most of the present American
receivers are, in fact, using this system. Moreover,
R.C.A. in America have recently produced an im-
proved colour demodulator for their receivers which
not only recovers the E; — Ey, and E; — E; signals
but the E; — E, signal as well, and also gives enough
output to drive the tri-colour c.r. tube directly. It
uses only one double valve and is undoubtedly a great
advance in circuit simplification. ‘At the same time,
of course, this type of operation will not give the
high-definition colour reproduction that can be
obtained by using more elaborate circuitry to recover
the E, and E, signals. However, if the colour in-
formation is transmitted in the way described above
it will be possible to use the cheaper receivers (a real
necessity for this country) and at the same time leave
the door open for more complex receivers giving
better colour reproduction if they are ever wanted.

Broadceast Receiver Sales
AMENDED figures for the sale of broadcast receivers in
April (see p. 346, July) have now been issued by the
British Radio Equipment Manufacturers’ Association,
together with the figures for May. It will be seen from
the table that the retail sales of television receivers in May
dropped by 11,000 (15%) compared with the previous
month and by nearly 40% compared with the January
figure.

| Sound Radiograms | Television
|—. | i |
January ! 98,000 35,000 i 103,000
February | 99,000 33,000 | 98,000
March | 95,000 24,000 | 85,000
‘ April 79,000 16,000 75,000
May 73,000 15,000 64,000
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THE CASCODE

By “CATHODE RAY”

—And Its Advantages for Band-II1 Reception

THE present seems an appropriate time to say
somerhing about the cascode, because although it is
not at all new it has only just begun to be sold to the
public. In fact, the said public, as a class, are still
blissfully unaware of the infiltration of cascodes
into the privacy of the home. All they know is that
they are foresightedly taking steps to re-establish the
ascendency over the Jones’s that they lost when the
Jones’s too installed television. These steps consist
either in buying a new model fitted for Band III,
or a box of tricks to adapt their present model; and
they hope that, by the time the Jones’s realize that
advertisement TV has actually begun, the waiting
list for equipment to enable it to be seen will be very
long. But foresighted though they may be, unless
they are technically minded they still won’t realize
that they have bcugkht a cascode.

Wireless World readers, however, may be more
interested in the why and how of the cascode than
in knowing which washing powder makes that dainty
woolly newer than new.

The name “° cascode » dates from before the war,*
and may perhaps be regarded as an abbreviated
form of * casc(aded-triode amplifier having charac-
teristics similar to, but less noisy than, a single
pentiode.” But that original arrangement was slightly
different from the present formt and was devised
for an altogether different purpose, at the extreme
opposite end of the frequency scale—zero and there-
abouts. The cascode has also been highly recom-
mended for audio frequencies.t So altogether it
is a versatile creature, and we ought to know something
about it.

Fig. 1 shows a cascode arranged as a resistance-
coupled low-frequency voltage amplifier. Essentially
the same circuit could be used as the amplifier in a
voltage-stabilized power unit. Fig. 2 shows a cascode
arranged as a v.h.f. amplifier in a Band-III television
receiver or adapter. There are all sorts of variations
on the same theme, so the first thing we want to
settle is the basic theme itself—the minimum that
constitutes a cascode.

The short answer is: two stages of amplification,
comprising an earthed-cathode triode, cascade-con-
nected to an earthed-grid triode. But perhaps that
answer itself needs a little amplification.

First of all, ° cascade-connected.”” That means
connected one after the other, as distinct from valves
in push-pull and parallel stages, which come two at
a time. It is not—in spite of the appearance of Fig. 1
—quite the same thing as series connection. In
cascade connection, which is the usual way of con-
necting successive valves in an amplifier, the output
of the first provides the input of the second.

Now there are three basic ways of connecting a

* « Electronic Voltage Stabilisers,” by Hunt and Hickman, Rev. Sci.
Insz. Jan. 1939, p. 6.

+ “ A Low-noise Amplifier,” by Wallman, Macnce and Godsden,
Proc. I.R.E., June 1948, p. 700.

1 « Cascode Audio Amplifier has Low Noise Level, * by R. L. Price,
Elecrronics, March 1954, p. 156.
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single valve to make a stage of amplification. These
ways can conveniently be named according to the
electrode that is earthed; the other two electrodes
are those used for input and output respectively.
The commonest arrangement of the three is the
earthed-cathode, in which the input is led to the grid
and the output taken from the anode. The next
commonest is the earthed-anode, better known as the
cathode follower. It, too, has the input connected
to the grid, but the output from the cathode. Lastly,

the earthed-grid (called by crypto-Americans
+‘{T + HT
' _p
R out == ouT
|
|
i
N
I
Above: Fig. I. Circuit
diagram of a cascode
arranged as a resistance-
coupled amplifier.

Fig. 2 AG.C

Above right: Fig. 2. Circuit diagram of a cascode arranged
as a v.h.f. amplifier, say for Band 111 television.

ouT

(2) (b)

Fig. 3. Essentials of the three ways of connecting a triode
as a stage of amplification: (a) earthed cathode; (b) earthed
anode; (c) earthed grid.
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*“ grounded-grid ), in which the grid (however did
you guess?) is earthed, the input goes to the cathode,
and the output comes from the anode. Fig. 3 lines
up these three, stripped of all practical details, for
inspection.

In a two-valve cascade-connected amplifier, the
first stage can be connected in any of these three
ways. Each of these three varieties can be subdivided
into three, according to the way the second stage
is connected. So altogether there are nine possible
combinations. When this fact first dawned on my
consciousness, I supposed that most of the combina-
tions would be of purely academic interest, only two
of three being used in practice; but on going steadily
through the lot I found that most, if not all, had been
used at some time, for some purpose. For instance,
did you know that there was actually a special type
of valve—the 6B5—embodying the earthed-anode
earthed-cathode combination? Then the earthed-
anode earthed-grid combination is the basis of the
well-known coupled-cathode or ¢ long-tailed pair,”
used in many valve voltmeters and oscilloscopes.
The earthed-grid earthed-cathode is used in radar
and other v.h.f. receivers. But however interesting
it might be to explore all nine, the only one on to-day’s
schedule is, as already mentioned, the earthed-cathode
earthed-grid combination.

Coupling Impedance

You will of course want to know why anybody should
choose this in preference to the earthed-cathode
earthed-cathode, which gives easily the most amplifica-
tion of any of the nine. But before going into that,
let us just make sure that Figs. 1 and 2 really are
earthed-cathode earthed-grid cascade combinations
and not just the valves connected in series that they
appear to be. Looking again at Fig. 3 we see that
all three circuits include a resistor (or some other
kind of impedance) which performs two roles: pro-
viding a path for the steady feed current through
the valve, and by its impedance causing the signal
current to set up a signal output voltage. This
output voltage can then be applied to the input of a
following stage. If this following stage is of either
the (a) or (b) types, the coupling impedance is still
required for the first stage; but type (c) is unique,
because not only do its input terminals provide
an impedance across which the input voltage can
be set up, but the cathode terminal in particular also
provides a source of feed current for the first stage.
So the coupling impedance can be omitted.

As drawn in Fig. 1, the second or upper valve
appears most clearly in its role of coupling impedance
and steady-current feeder, corresponding to the resis~
tor in Fig. 3(a). To emphasize its other role of
second stage in a two-valve amplifier, I have redrawn
Fig. 1 as in Fig. 4. It is now clearly the same as in
Fig. 3(c), the only apparent difference being the point
to which the grid is connected; and that is the same
in principle, being equivalent to earth even though,
in order to bias the grid suitably relative to its cathode,
it is taken to a source of positive potential. Fig. 4,
although its circuit is identical with Fig. 1’s, shows
more clearly that, while the second valve is in series
with the first for current-feed purposes, it is truly
in cascade as regards signal amplification.

And now we come to the question of why this
arrangement should ever be preferred to the more
highly amplifying all-earthed-cathode system. The
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answer depends on which of the two main applica-
tions we have in mind. The chances just now are
heavily in favour of Band III being in mind, rather
than voltage stabilizers, though we’ll come to them
too in due course.

At the very high frequencies of Band III it is
difficult to generate such massive power for transmit-
ting as on the lower frequencies. The waves, when
transmitted, are more rapidly attenuated; and the
receiving aerials are necessarily short and therefore
limited in collecting ability. So the signal voltage,
or rather microvoltage, that can be brought to the
input of a receiver is likely to be very small. At the
same time it must, for television, be spread over a
wide frequency band and so has to compete with a lot
of noise of the kind self-generated in circuits and
valves. In fact, even though v.h.f. isn’t too easy to
amplify, the limit is not set by that difficulty so much
as by the signal-to-noise ratio that can be achieved.
If the signal doesn’t succeed at the outset in poking
its head high enough above this noise, no amount of
subsequent amplification will help it, because the
noise is amplified too. So all depends on the first
stage of amplification, in which the signal is at its
weakest.

Because of the greater difficulties of amplifying
v.h.f. signals, there is an obvious inducement to
change to a lower frequency as soon as possible.
But a frequency-changer stage is at best a compara-
tively noisy affair, so doesn’t make at all a suitable
first stage for signals that are already barely strong
enough to stand clear of noise. A preliminary stage
of amplification, even if it doesn’t give very much,
and even if it introduces some noise itself, helps
the signal to master the greater frequency-changer
noise. In case this point is not entirely obvious,
let us suppose that a certain frequency changer
introduces 6xV of noise and neither amplification
nor loss, and that a stage of amplification introduces
five-fold voltage gain and the equivalent of 34V of
noise at its input. If the incoming signal is 164V,
together with 2uV noise, the incoming signal/noise
voltage ratio is 8: 1 and its power ratio 64 : 1. After
the frequency changer alone the signal would still be
16pV and the noise voltage /(2% + 6%) = 6.3%, so
the signal/noise power ratio would be degraded to
6.5 : 1. But if the amplifier were used first, its output
would include 5 x 16 = 804V of signal and 5 /(2% +
3%) = 18uV of noise (nearly 20:1 power ratio), and
the output of the frequency changer following would
be 80uV signal and +/(18% 4 62%) = 19,V noise,
making the ratio 18:1. This simplified example
shows how even a moderate amplification, itself not
noiseless, can much improve the net result.

What Valve to Use

Having decided to use at least one stage of amplifi-
cation at the original frequency, we are then faced
with conflicting claims in the choice of amplifier.
A r.f. pentode has internal screening which helps to
prevent feedback via stray capacitance turning the
amplifier into an oscillator, as would inevitably happen
with an earthed-cathode triode owing to its anode-to-
grid capacitance. On the other hand, a pentode is a
good deal noisier than a triode. I went into detail
about this noise business in the May and June 1952
issues, so for present purposes it should be enough

* Noise voltages, like a.c. voltages of unequal frequency, have to be
added together in this way; see ** Total Power ” in the March 1952 issue.
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Fig. 4. Rearrangement of Fig. | to show more clearly the
role of the second valve as an earthed-grid stage.

to say that because the current through a valve con-
sists of separate electrons there is bound to be a
small random fluctuation around even the steadiest
average, and it is this fluctuation that is referred to
as noise. In a pentode the fluctuation is greater than
in a triode, because on top of this chance of slightly
fewer or more electrons arriving during any instant,
there is the chance of whether any particular electron
will be intercepted by the second grid or go right on to
the anode. Though you might not think so, this extra
charciness adds very considerably to the noise. The
average for 10 different kinds of pentodes used for
amplification showed 759, greater noise voltage than
the average for a number of triodes. So there is a
strong inducement to use a triode, if it can be made
to amplify at v.h.f.

As we know, it cannot if it is simply connected in
the usual earthed-cathode manner. This is where the
earthed-grid triode came in, especially during the last
world war for 200-Mc/s radar. Unfortunately an
earthed-grid triode presents a very low input im-
pedance, even by v.h.f. standards. As we see from
Fig. 3(c), it is not much more than the ourpur imped-
ance of a cathode follower, and we know that that is
very low—approximately 1/g,, or say 200Q if g,,
the ““slope” of the valve, 1s 5mA/V. The only
difference between this circuit and a cathode follower
is the external anode resistance, which reduces the
overall slope by adding to the internal anode resistance,
r,. In a v.h.f. amplifier, the external resistance is the
dynamic resistance of a tuned circuit, and is likely
to be considerably smaller than r,. So the input resist-
ance is still very low, and establishing a signal voltage
across it costs plenty of signal power. Stage gain is
therefore even less than usual for a triode.

The attraction of the cascode is that it combines
the low noise of a triode with earthed-cathode input
resistance and the high gain and stability of a pentode.
And although the circuit diagrams here make it look
as if two valves were being used in place of one,
in practice the two triodes take the form of one double
triode costing about the same as one pentode and
occupying the same space and valve-holderage.

The second half of the cascode is an earthed-grid
stage as just described, and its low input resistance
constitutes the anode load or coupling resistance
(R,) of the first half. So although this first half is an
earthed-cathode stage, it is prevented from bursting
into oscillation by the fact that its R, is too low to
give enough amplification. When the R, of a voltage
amplifier is much smaller than the r, of the valve,
the voltage amplification (A) is approximately equal
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to R,g,,. But in this case we know that R, is approxi-
mately equal to 1/g’,,, where g’,, is the slope of the
second triode, as modified by izs anode load. So
the amplification of the first stage is

8m

A~ Rugm =

m
The slopes of the two valves in a double triode are
(or should be) more or less equal. So even if the
load resistance of the second were as much as equal
to r,, g, would be half g,, and A consequently
no more than 2. In practice, at v.h.f., it would
probably be nearer 1. This doesn’t mean that the
first stage contributes next to nothing; its real job is
to drive the second stage without damping down the
input circuit or introducing a lot of noise. It functions,
in fact, very like a cathode follower.

The output of the second stage is quite conventional.
Fig. 2 shows the whole cascode as arranged for Band-III
amplification. Instead of being taken to a tapping
on a potential divider, the grid of stage 2 has con-
ventional bias arrangements, but at signal frequency
is tied down to earth by C. This modification of
Fig. 1 enables automatic gain control to be applied
in the customary manner to stage 1. In Fig. 1, a.g.c.
bias would be almost completely ineffective in changing
the anode current and with it the amplification,
because the fixed potential of grid 2 would tend to
hold it constant. The only other thing that might
perhaps excite curiosity about Fig. 2 is L. TIts purpose
is to neutralize stray capacitance at the top frequency
of Band I1], where there would otherwise be a falling
off in amplification.

Mathematical Approach

If, as I hope, you like to work things out mathe-
matically for yourself, I can recommend analysing
Fig. 1 by writing down the equations—five of them—
expressing overall voltage amplification, A; signal
anode current, 7,; signal voltages of the two anodes,
v, and v,,; and signal voltage between second grid
and cathode, v,,; in terms of the p and r, of the two
valves, the signal voltage v,, applied to the first grid,
and R. If the valves are nor assumed to be identical,
the answer should come out to
A (et DR
R4rp+ (o + Dy
If the valves zre identical this simplifies to
Ao wEDR
R+(ue+2)r,
while if g is large enough for the difference between
it and ¢ + 2 to be neglected,

N R/p + 1,
which compares with

R +r,

in a conventional single-triode amplifier. These
results prove what we have already gathered, that the
v.h.f. amplification of the cascode as a whole is not
noticeably greater than would be given by one of its
valves connected as an ordinary stage if there were no
such thing as Miller effect to upser irs working. But
there is, and the addition of the second triode over-
comes it without having to fall back on the noisy
pentode.

Looking at things from different viewpoints is
usually a help in understanding them; and having

M
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considered the cascode as two successive conventional
stages in an amplifier, we may now care to think of it
as a single unconventional stage. The difference
between pentode and triode characteristics can be
expressed in one way by saying that the pentode has a
very much larger internal resistance r,, which is the
same thing as saying that its anode current is very
little affected by its anode voltage. Putting a load
resistance in series with the anode therefore has
hardly any effect on the amount of anode current.
This is not so with a triode, however. When its
anode current is increased by making the grid less
negative, any anode load resistance causes the anode
voltage to drop, and this cuts down the increase that
would otherwise have taken place.

With this in mind, consider Fig. 1 again. The
first (lower) valve has an anode load resistance con-
sisting of the other valve plus R. If the grid of this
other valve had a fixed bias relative to its cathode, the
action would be as just described. But because the
grid is tied to a fixed potential, the drop in cathode
potential caused by any increase in anode current is
equivalent to making the grid less negative, which
operates to maintain the increase in anode current.
Since the cathode potential cannot alter much without
_drastically altering the anode current in this way,
it tends to stay nearly constant. This is the same

—o
Ve
h STABILIZED
UNSTABILIZED
POWER QuUTPUT
SOURCE
—0

—0

Fig. 6.  Modified cascode substituted for V, in Fig. 5. The
modification consists of R’, which raises the amplification of
the stage by increasing the anode current and consequently
the g of Via.
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thing as the lower valve’s anode voltage staying nearly
constant, regardless of changes in anode current
induced by changes in its grid voltage. So the system
as a whole behaves something like a pentode, in two
ways: the anode current has been made to depend
almost exclusively on the voltage of the first grid
regardless of the presence or absence of R; and the
potential of the electrode next to that grid—the first
anode—has been made to stay nearly constant, and so
to simulate the screen grid in a pentode, which keeps
the amplifier stable.

Voltage Stabilizer Application

There is no reason, of course, why the cascode
cannot be used at lower radio frequencies than v.h.f.,
or even audio frequencies, but amplification of lower
r.f. is not usually limited by valve noise, and a pentode
gives more amplification. For a.f. it is an interesting
question whether, on balance, the cascode is better
than the two valves of a double triode connected in
the ordinary way as two earthed-cathode stages.
Corming at last to the amplifier used in the usual type
of voltage stabilizer, there is much more to be said
for the cascode. Most of it has been said very well
by V. H. Attree,* who has devised a modification that
looks like establishing the cascode as undisputed king
of this situation.

Just to make sure that we are both thinking about
the same ‘“ usual type of voltage stabilizer,” Fig. 5 is
an outline diagram, for identification, in which V,
is the amplifier in question. The greater the ampli-
fication of this stage, the more effective the stabilizer.
So the choice of valve is almost invariably a pentode.
To extract a reasonable proportion of the valve’s
potential amplification, the resistance R must be
large. But the voltage across it, being the bias for
Vs, is normally quite small, which means that the
valve is working under conditions (to wit, low g,,)
that throttle most of its amplification. If two stages
were used, the output voltage would be of the wrong
polarity and the stabilizer would become an un-
stabilizer. Two stages, that is to say, connected in
the usual earthed-cathode manner. But this difficulty
does not apply to the cascode, because its second stage,
being earthed-grid, does not reverse the polarity.
The criticisms that have just been made about the
pentode would go for the cascode too, if it were as
per Fig. 1. But Mr. Attree has pointed out that when
my and p, in our equation (1) are large (because a
high-u double-triode has been chosen), and R and
Iy, are neglected in comparison with ur,;, the thing
reduces to

A~ s

Toy
So the amplification depends hardly at all on the
g8,, of the second triode and almost entirely on that of
the first, and it doesn’t matter if the current through
R and the second valve is small, so long as it is large
enough for a good big g, in the first. The
modification therefore consists of an extra resistor
to pass more current through this valve.

The circuit (less all frills) is as Fig. 6. With this
improvement, the voltage amplification of the cascode
can easily be well over 1,000, which makes the stabilizer
incorporating it a very good stabilizer.

= gmlR

* A Cascode Amplifier Degenerative Stabilizer,” Electronic Engin-
eering, April 1955, p. 174.
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ELECTRONIC TELEPRINTING

A NEW electron-image tube that can translate coded signals from
teleprinter tape or other sources into clearly defined letters and figures
at speeds up to 100,000 words per minute for high-speed photographic
recording has recently been developed by R.C.A. In operation the tube
simulates the process of typesetting by selecting letters and figures one
by one from a “font” and placing them in luminous form on the 5-in
circular tube face, either in lines or in any pattern desired. The “font”
is actually a lantern slide external to the tube, bearing a chart of letters
and figures. An image of this is projected on to 2 photo-emissive
cathode at one end of the tube which emits a stream of electrons in a
corresponding pattern. The electron stream is then accelerated forward
in the tube by a potential of 100V applied to the conductive wall coating
and focused by an external coil providing an axial magnetic field.

The selection of letters and figures in the required order is accom-
plished by a small aperture of 0.04-in diameter at the neck of the tube
which permits only one character at a time to pass through. As the
electron stream pattern carrying all the letters and figures moves towards
this aperture, a magnetic deflection coil (mounted inside the focus coil)
shifts the stream so that only the desired character passes through and
travels towards the tube face. Another set of coils then focuses and
defiects the character to its proper place on the phosphor screen.

As many as 4,000 characters have been produced clearly in a single
pattern on the 5-in tube face. The size of the letters and figures on the
screen can be enlarged, however, by the second set of coils if required.

The deflection coils for selecting and positioning the characters contain
windings for both vertical and horizontal deflection, as in television.
In the teleprinting application these coils are supplied with suitable
steps of current in accordance with the coded information which is
“read off ” (by photo-electric means) from the teleprinter tape.

When the new tube achieves commercial form its initial applications
are likely to be in electronic message transmission and in computing
systems. Later it may be developed for electronic typesetting.

COLOUR TELEVISION STUDIO, claimed to be the first one built specifically for
colour, and recently put into operation by the National Broadcasting Company of

America at Burbank, California. An elaborate lighting system with 2,400 controls
permits the pre-setting of lighting for ten scenes and also ten changes of lighting
within any one scene. An unusual feature is an “qudience pit"* which accom-
modates the studio audience below floor level to avoid interference with the cameras.

WIRELESS WORLD, AUGUST 1955

www americanradiohistorv. com

There is no substitute for the
unique experience of the TRIX
organisation in the design and
development of Sound Equipment.
Each unit, whether large or small,
is true to the tradition which has
made TRIX workmanship respected
throughout the world. ;

RE48. A
heavy duty reflex
type weatherproof
horn speaker with
exceptional range
and performance,
Very suitable for all
public address work

Enclosed rack type equipment RGA4/
633. Combines 30 watt amplifier with

pre-set radio, priority microphone
control and 3-speed changer.

THE TRIX ELECTRICAL CO. LTD.
MAPLE PLACE - TOTTENHAM COURT ROAD.

LONDON W.I.
Tel: MUS.5817. Grams. Trixadio, Wesdo, London
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RANDOM RADIATIONS

By “DIALLIST”

“ Night Starvation

EVEN in what passes nowadays for
summertime, the mains voltage in
some localities is liable to fall some-
what after, say, 8 p.m. or a litte
later. If the fall is not very great and
the television receiver is in tip-top
form, the effects of this may be
hardly noticeable; but with a bigger
fall or a set which has been in use
for some time without renewals or
replacements this “night starvation
can lead to picture shrinkage, with the
typical black borders. When that
happens the first thing that I suspect
is the h.t. rectifier, particularly if
it’s of the metal type. Metal rectifiers
are sound and reliable components,
but they don’t last for ever and it
pays to renew them when tests show
that their output is appreciably down.
I’d estimate about two years or per-
haps a bit more as their normal use-
ful life in an average family set.

A Radio-link Problem

THE temporary East Anglian tele-
vision transmitter at Tacolneston re-
radiates the London transmissions
which it receives direct. This has
been leading recently to spots of
bother caused by r.f. interference
from a Continental sound-broadcast-
ing station. I haven’t yet been able
to find out what station it is. Under
certain conditions the interference is
fairly mild, merely causing a certain
amount of “fish netting” on the
picture. But it can at times be bad
enough to blot out the picture and to
make the accompanying sound almost
unintelligible. To prevent viewers
in the Norwich area from snowing
dealers under with complaints about
the misbehaviour of their perfectly
guiltless receivers the B.B.C. has very
wisely devised a means of letting
them know when it’s the transmis-
sion that is to blame: vertical white
bars sent out every so often indicate
to the viewer that interference is
affecting the transmission.

A Monitoring Suggestion

This idea might, I think, be carried
a good deal further, for TV receivers
are often blamed by their users for
doing things that they can’t help
doing. Some of the O.B. cameras, for
example, “ring” quite severely, pro-
ducing pronounced white outlines to
the right of dark objects. And this
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effect can be made worse than ever
if a relay is made over a long land-
line. An occasional word from the
announcer about this might save
viewers from worrying about their
sets and servicemen from having to
make unnecessary journeys, I’ve a
feeling that some, at any rate, of the
monitoring should be done with
ordinary domestic receivers. ‘Those in
charge would then be able to see
whether any transmission was likely
to cause the sets of Smith, Jones,
Brown and Robinson to play up and
a word of explanation (and of com-
fort) could be issued at suitable
moments. You know the kind of
thing I mean: the sync isn’t always
able to lock one of the scans—or
maybe both of them—properly; a
change of camera means a fall in the
brightness level, or vice versa.

Over-Simplified ?

Yes; I know that these things
wouldn’t happen if TV sets were a
little more elaborate—and, therefore,
a little more expensive, But, domestic
receivers being what they are, the
plain and inescapable fact is that they
do happen. And that brings me to
the warning given recently to the
radio industry by Harold Bishop, to

ILTPFL “WIRELESS WORLD” PUBLICATIONS
TECHNICAL BOOKS |l Net By
Price Post
RADIO LABORATORY HANDBOOK. M.G. Scroggle, B.Sc.,
M.I.LE.E. 6th Edition 25/- 26/3
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; SHORT-WAVE RADIO AND THE IONOSPHERE. T. Ww.
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INTRODUCTION TO VALVES. R. W. Hallows, M. A. (Cantab.),
M.LE.E., and H. K. Milward, B.Sc. (Lond.), A.M.L.E.E. ... 8/6 8/10
WIRELESS WORLD TELEVISION RECEIVER MODEL II:
Complete constructional details with notes on modernizing
the original design ... 3/6 3/9
RADIO INTERFERENCE SUPPRESSION as Applied to Radio
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Obtainable from all leading booksellers or from
| ILIFFE & SONS LTD., Dorset House, Stamford Street, London, S,E,I,

whom I offer my humble felicitations
on his well-deserved Birthday
Honour, What he said in effect was
that there are limits beyond which
simplification and price reduction
cannot reasonably be carried by
television  receiver manufacturers.
And there couldn’t be a truer word
spoken. Many people feel that these
things have been taken too far
already. Bringing down prices is fine
from one point of view but it’s a far
from unmixed blessing if it entails,
for example, lack of d.c. restoration
and d.c. amplification, plus synchro-
nizing arrangements so poor that the
picture won’t lock unless the signal
is bang up to the mark. Myself, I
believe that large numbers of folk
would gladly pay a bit more for sets
that didn’t suffer from these short-
comings and whose pictures remained
without flutter when aeroplanes were
passing by.

The Tape-Recorder Cult

THE tape-recorder is, I suppose, the
lineal descendant of the Dictaphone
and other similar machines designed
originally purely for office use. To-
day, tape recording has become a
hobby whose addicts are every bit
as enthusiastic as were the fans of
the early days of wireless, To the
musical it is of course a great joy to
be able to make a record (I nearly
wrote “recording”!) of any out-
standing broadcast and to have it
available when wanted. I must have
been quite an early user of the
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Dictaphone. Years ago I used to|

answer a vast number of letters. It
was, as you may imagine, the greatest
possible convenience to be able to
get a few off my chest whenever I
felt so minded by dictating my replies
into the machine. Once, though,
there was a sad mishap. While on a
fishing holiday in Devon I recorded
a big batch and posted the wax
cylinders to my typist. Light-hearted
P.O. sorters must have had fun and
games with the parcel, for it arrived
with all the records in more or less
powder form. That, anyhow, couldn’t
happen with tape.

Balanced or Unbalanced

WHEN television broadcasting was
in its youth, I think I’m right in say-
ing that the great majority of
receivers were designed for use with
balanced twin aerial feeders. To-day
all (or very ncarly all) use co-axial
feeders. I’'m told that this means a
small reduction in manufacturing
costs; if so, I wonder whether it’s
worth it. Interference seems to
become worse and worse and a good
deal can be picked up by a co-axial
feeder, even though its metallic
sleeve is earthed. But balanced twin,
with earthed metallic screen and
correct impedance matching, picks up
little or none; use it and, if nced be,
a mains suppressor and yow’ll get no
interference except what is actually
picked up by the aerial itself. Some
time ago I was using an “H” aerial
over 100ft from the nearest road and
near'y 60ft above its surface. Motor-
car interference was a nuisance with
a coaxial feeder in use; a change to
balanced twin, with the necessary
alterations to the receiver and care-
ful impedance matching made all the
difference in the world.

TELEVISION SCREEN MASK for shield-
ing the tube face when viewing in day-
light or with the room lighting on. Made
from compressed fibre material with a

| B

"THE CHOICE CF Clc
" RADIO SHOW

EARLS COURT AUG. 25 - SEPT. 3

STAND No. 59

Once again, but ¢ven more vast, the entire
range of Bulgin Electronic Components on
show at the 22nd National Radio Show,
will include all added new and improved
models. You must make a point of visiting
stand No. 59 and inspecting this com-
prehensive display.

New Components on show will include

Sealed watertight and aistight Signal
Lamp Fittings manufactured to Inter-
Scrvices Specifications. Coloured P-F-U
Lens Caps with metallic insert rim and per-
bunan scals and socket insulatior. Metal
parts silver plated to 7/2/2/2-RCS.1000.
Moulded pancl insulating bushes.

The Non-Sealed Version is of matching
appearance and has the same Lamp
acceptance (M.ES.) and is also made to
Inter-Services Specifications.

Valve-Top Connector with extra tag
for resistor inside screen.

PolyMicrO. This New gangable,
mains, rotary micro-switch is now made
in a 12-unit standard version to augment
the alrcady popular 6-unit model.

If you cannot visit the Radio
Show at Eavls Court, then send
for a copy of the latest Bulgin
Catalogie (REF. No. 194/ww)
Price 1[-d. post free.

F. BULGIN & 'CO. LTID.
BYE-PASS ROAD,
BARKING, ESSEX

Telephune. RiPpleway 5588 (5 lines)

light-absorbent inside lining, it is fixed
to the front of the set by rubber suckers
and secured by an elastic strap. Avail-
able from Vendoma (TV), Station Build-
ings, Preston Park, Brighton, in sizes for
[ 2-in, I4-in, 15-in and 17-in receivers. |
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UNBIASED

Peccavi

IN the June issue I mentioned that
I was going to try to accelerate the
growth of plants in my garden by
exposing them to the radiations of
an r.f. oscillator. I had been interested
in an item of news received from the
U.S.A. which said it had been
noticed that in the neighbourhood
of high-powered television trans-
mitters a veritable jungle of luxuriant
undergrowth had sprung up.

I found I was quite mistaken in
thinking that there was anything new
in this as I have been sent several
photographs (one of which is repro-
duced) and data concerning the
growth of r.f.-nurtured plants as far
back as 1939. The two hyacinths on
the left of the picture received radio
treatment (50 Mc/s) and flowered 15
days earlier than the untreated one
shown with them. I can only say I
feel ashamed of my own ignorance.

In the June issue I also discussed
early talking machines and a reader
has tried to put me on the penitent’s
stool for this by implying that I said
that needles and not sapphires were
invariably used with disc records. To

Electronics in the garden.

prove me wrong he has sent me an
Edison sapphire-using disc but adds
“I see that, with true legal caution,
you have left yourself a loophole.”
What I certainly did not know was
that some disc machines used a
screwed rod to propel the sound box
across the record. I thought that with
discs this was invariably done by the
needle running in the groove as in
modern machines, This is not so,
however, and the makers of the
record took pride in announcing that
the grooves were too shallow to have
the task thrown on them of pushing
the sound box along; records are
made of sterner stuff nowadays.

Mummified Music

I WAS very impressed by the
demonstrations given in the Royal
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By FREE GRID

Festival Hall in May of the degree of
hi-fi which can be achieved in
mummified music by modern
methods of recording and reproduc-
tion. It is given to a very few to be
able to listen to a chronologically and
topographically side-by-side com-
parison of the real thing and an em-
balmed version of it. Despite the
fact that the hall was packed to
capacity, the audience was very small
compared with the number who
would have liked to be there.

It is unthinkable that there should
not be a repeat performance in a few
months’ time and I have been trying
to think of a method whereby a
larger audience could be reached.
Mrs. Free Grid made the tom-fool
suggestion that the B.B.C. should be
asked to put it on the air. Apparently
it did not occur to her that the music-
mangling properties of the ordinary
domestic wireless receiver would re-
duce the living and the mummified
performances to the same low level;
in fact, the embalmed version could
be made to sound better than the
real thing, for special recordings
could be made to compensate to some
extent for the deficiencies of the
average set.

In a few years’ time when there
will be a hi-fi receiver in every
listener’s home it will be a different
thing. But even to-day the number of
f.m. set owners is certainly much
greater than the seating capacity of
the Royal Festival Hall. To hear
the programme on v.h.f. would cer-
tainly not be the same as hearing it
in the flesh.

All the same, I for one am willing
to agree not to apply for a ticket for
the next demonstration but to listen
at home and let my seat be occupied
by somebody less fortunate than my-
self who is at present beyond the
reach of v.h.f. either for geographical
or financial reasons. I, therefore, ap-
peal to all other f.m. people to make
a similar offer and to the organizers
of the demonstration to approach the
B.B.C. in the matter.

Electronic Morphimeter

I WAS interested to learn that an
electronic device has been developed
for gauging the depth of sleep or un-
consciousness by measuring the skin
resistance, which apparently varies in
step with it. Surely this should have
many applications other than the
medical one mentioned. Apart from
its obvious use in the boxing ring
where it would enable the referee to
see at a glance the exact condition of
a recumbent pugilist it supersedes
the existing form of baby alarm first
described in this journal nigh on
thirty years ago.

This old type alarm, as you may

Further outlook unsettled.

remember, consisted of a mike sus-
pended over the cot so that the nasty
noises emitted by a baby are con-
veyed to the doting parents below.
With this new device the changing
resistance of the baby’s skin as it
approaches bawling point could
obviously be caused to operate the
alarm, thus obviating the mental
trauma which a well-known psychia-
trist has stated that babies receive
when their immediate wants are not
anticipated.

I would like to point out, however,
that this idea of a morphimeter is not
quite as new as it seems. The varying
skin resistance on which its action
depends is caused, I understand, by
the fact that the rate of metabolism
in the body changes according to the
degree of unconsciousness. This
changing rate of metabolism not only
varies the skin resistance but has the
same effect on the dielectric constant
of the body.

Long years ago I fixed up a capaci-
tor, the two electrodes of which were
the bedspring and the wire mesh of
an electric blanket which Mrs, Free
Grid always uses. Her body was, of
course, the dielectric and I found that
the capacitance of my crude device
varied according to the depth of her
sleep. I put this to practical use by
causing it to operate an indicating
meter downstairs so that on those
occasions whenn I was detained late
at the office I could avoid creeping
upstairs to bed until I was assured
that she was really sunk in a deep
sleep.

WIRELESS WORLD, AUGUST 1955
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The AV O Valve Characteristic Meter Mark III offers the Radio

PROVIDES all necessary data to enable Ia/Va,
Engineer far more than is generally implied by the words ‘‘a Ia/Vg, 1a/Vs, etc., curves to be drawn.
valve tester’’.

MEASURES mutual conductance up to 30mA/V.
This compact and most comprehensive Meter sets a new high

standard for instruments of its type. It will quickly test any
standard receiving or small transmitting valve on any of its normal

characteristics under conditions corresponding to a wide range
of D.C. electrode voltages.

DETERMINES inter-electrode insulation with
heater both hot and cold.

GIVES direct measurement of *“‘gas” current.,

TESTS rectifying and signal diodes under reser-
voir load conditions.

A new method of measuring mutual conductance ensures that
the instrument can deal adequately with modern valves of high slope

X 3 X 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
g full range to 100V negative.

COVERS all normal heater voltagesup to 117V,

Rattuce A relay protects the instrument against damage
£75 through overloading the H.T. circuits and also
affords a high measure of protection to the
valve under test.
A comprehensive Instruction Book and

.detailed Valve Data Manual are provided. The instrument is fitted with a hinged

fold-over lid which protects the valve
holders when not in use.

Regd. Trade Mark
THE AUTOMATIC COIL WINDER & ELECTRICAL

EQUIPMENT CO. LTD.
AVOCET HOUSE - 92.96 VAUXHALL BRIDGE ROAD . LONDON

- S W.L Telephone : ViCtoria 3404 (9 lines)

avoctt

v.C.4.
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RELAYS

HERMETICALLY

SEALED
SERIES 595 H

This is a hermetically sealed version
of our series 595 Relay, which is
already well known to the aircraft
industry.

The armature design reduces the
effects of shock, vibratlon and accel-
eration ; a spring type armature hinge
eliminates backlash, friction and risk
of displacement.

SERIES
595 H

In all standard voltages

upto 110V. D.C. Work-

ing range between plus

10% and minus 209, of

rating.

CONTACT COMBINA-
TIONS: up to 2 pole
changeover.

BASE: International octal.
WEIGHT: 3} ozs.

DIMENSIONS :
Diameter— | 4” overall.
Height — 23" overall.

SERIES 595

MAGNETIC DEVICES LTD

NEWMARKET
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RECTIFIERS 72 mecr your |
HIGH VOLTAGE regurrements

| XENON RANGE

E . . . quick heating-up time . . . freedom from effects

of ambient temperature . .. any mounting position

\.

suitable for fixed and mobile equipment.

cEE RO ERRR NN EGNN AEEN REBR Dom aEm

MERGURY VAPOUR b

i
RANGE i
i

g o e

. zirconium coated anode . . . minimum bom-

bardment of cathode . . . extremely long life. 7

| PV | gk [ lew | Ambient
Type No. British Services Base V¢ it Max. Max. Max. Temperature
Type No. ) *) (V) | ) (A | Range(°C)
| | )
| | i
RR3—-250 ! cvis3s 4-pin UX 25 5.0 [ e o g%s} —55t0 +75
RR3—1250 Ccvasis B4F ' 5.0 71 10 5.0 1.25 —55 to + 70

il ) ] | ] i

i T
g ( RGI1—240A | CVIs26/1072 British 4-pin i 4.0 2.7 6.5 | 1.25 0.25 + 10 to + 40
(=] | RG3—250 CV1625 Medium Edison Screw 2.5 5.0 10 | 1.0 0.25 + 10 to + 40
(-9
€ I RG3—250A Cv32 4-pin UX 2.5 5.0 10 1.0 0.25 + 10 to + 40
: RG3—1250 CV1629/152 Goliath Edison Screw 4.0 7.0 13 5.0 1.25 + 10 to + 40
g l RG4—1250 CV5s Goliath Edison Screw 4.0 11 13 5.0 1.25 + 10 to + 40
Q % 872A CV642 B4F 5.0 75 10 5.0 1.25 + 10 to + 40
oe
Aad
x | |

i ! |
# Supplied for
replacement purposes @R
KA
MULLARD LTD ‘ COMMUNICATIONS AND INDUSTRIAL VALVE DEPARTMENT
CENTURY HOUSE SHAFTESBURY AVENUE LONDON W.C.2

MVT {59
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CTERISTIC-CURVE

TRACER...Type 570

Displays Families of Curves on CRT Screen
Choice of four ta twelve characteristic curves per
family — with as many os eight positive-bias
curves per family,

Plots All Important Characteristics
Plate current against plate voltage,

Plate current against grid voltage.
Screen current against plate valtoge.
Screen current against grid voltage.
Grid current agoinst plate voltage.
Grid current against grid voltage.

Calibrated Controls
Accurote current and voltage readings directly
from the crt screen.

Wide Display Range
11 current ranges from 0.02 ma/div to

50 ma/div.
9 voltage ranges from 0.1 v/div to 50 v/div.
11 series-load resistors from 300 ohms to
1 megohm,
7 grid-step values from 0.1 v/step to 10 v/step.

Price—5%925

f.0.b. Portland (Beaverton), Oregon

Type 570—£357, delivered in
Britain, plus duty if applicable.

Tektronix, Inc.

P. O. Box 831D, Portland 7, Oregon
Cable: TEKTRONIX

CYpress 2-2611

Pictures Dynamic
Vacuum-Tube Characteristics

The Tektronix Type 570 Characteristic-Curve Tracer presents
an accurate graphic analysis of vacuum-tube characteristics
under almost any conceivable operating conditions. Circuit
design can now be tailored to more closely fit the operating
characteristics of available tubes. Tubes can be selected faster
and more accurately for circuits requiring other than average
vacuum-tube operating characteristics. Two-socket arrange-
ment with front-panel switching permits rapid comparisons
between any two tubes, ot two sections of the same tube. You
can also make rapid comparisons with pre-selected curves
outlined on a crt mask. Patch-cord connector system with

Fig. 1 )
Plate current—plate voltage

Please call your
Tektronix Field
Engineer or
Representative
for complete
specifications,
or write direct.

Fig. 2

Screen current—plate vol'uge.

Series of pentode characteristic curves with grid
voltage changing 2 volts/step from 416 v to
below zero, illustrating Type 570 operation with
eight positive-bias curves per family. Vacuum
tube is a 6AQ5, under these conditions: Plate
load...300 ohms, peak plate voltage...100 v,
screen-grid voltage ... 100 v, vertical scale
... 10 ma/division, horizontal scale, fig. 1, 2,
and 3...10 v/division, fig. 4, 5, and 6 ., .
2 v/division,

Represented in
London by
Livingston

Laboratories, Ltd.,

Archway 6251

Fig. 6
Grid current—grid voltage

socket-adapter plates gives you
complete control of operating-
condition setup. Various socket-
adapter plates furnished and
wide range of heater voltages
available fit the requirements
of practically all receiving-type
vacuum tubes.

Fig. 4
Plate current—grid voltage

Fig. 5
Screen current—grid voltage
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It is by no means accidental that the Ferrograph
has achieved so high a reputation in every country
to which exportation is possible, and at a price no
greater than that of an ordinary home recorder.

One of the main contributory factors is that
practically all component parts used in the
Ferrograph are made in our own works at South
Shields, having been expressly designed for
the function they are to perform.

Thus, by purposeful design, adequate control
during manufacture, and strict inspection, standards
have been established to which all Wearite/
Ferrograph components conform.

After assembly from such parts each Ferrograph
is subjected to a multiplicity of tests, culminating
in a pen-recorder trace of its response and wow.

Only thus has the Ferrograph set and main-
tained the standard by which all other
recorders are judged.

MODEL 2A/N MODEL 2A/NH
32 and 7% i.p.s. 74 and I5i.p.s.
76 gns. 86 gns.

‘ WEARITE '

WIRELESS WORLD

\

TAILORED

\

FOR THE |

|

/
joB !

/7

v
7

7

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
73i.p.s. (otherspeedsprorata)

Quick Rewind
in less than 60 seconds

Signal Level Meter
giving positive reading

Frequency Response
=43 db 50/10,000 c.p.s. at
7%i.ps.

“Wow’’ and Flutter
Less than 0.29, at 7% i.p.s.

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

hum, 45 db.

Longterm Spe:d Stability
Less than .5%, variation

Output Power
2% watts into |5 ohms

Dealerships in several of the
principal towns are still open

and applications are invited.

WRIGHT & WEAIRE LTD

é
131 SLOANE STREET - LONDON SWI - Telephone: SLOane 2214/5 and 1510
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.. with
excellent
connections

They say
we make a perfect

AuGusT, 1955

To be exact, this is the 12 pin
version of the Multi-Way Plug and
Socket range, which covers 4, 8, 12, 20
and 28 ways. The range features un-
usually low insertion pressures, and
embodies considerable experience in
meeting humid conditions. Designed to
overcome as far as possible the difficulties
encountered when using this type of
connector in rack mounting applications,
they have greater latitude in matching up
than any comparable product, and are
in use throughout the world in Radio,
Television and Telecommunications
equipment by such renowned firms as:—
Messrs. Marconi’s Wireless Telegraph Co.
Ltd., The English Electric Co. Ltd. and
Messrs. Standard Telephones & Cables Ltd.

A.R.B —

APPROVED

I'M | T E D

EXNING RD., NEWMARKET

POWER CONTROLS

[2E, 7

PHONE: NEW 3181/2/3
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'We are proud of the vast number
“of our loudspeakers incorporated
in. radio and television recejvers
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.

(Rola (?ele stion Led

FERRY' WORKS, THAMES DITTON, SURREY
TELEPHONE: EMBerbrook 3402/6
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Thousands of LAB Con-
tinuous Storage Units are
daily solving the problem of
control and storage of the
great range of resistors. Com-
pact, and capable of storing
up to 720 separate resistors,
LABpak make selection posi-
tive, simple and speedy. Now
that Ceramicaps, Histabs and
Wirewound resistors have been
added to the carded range, the
usefulness of LABpak storage
units is enhanced.

FREE with any purchase
of the LABpak range, these
units are the complete answer
to the storage problems of -
small production units, labo- r______'\ __________________
ratories, etc.

MAKE UP YOUR ORDER TODAY
— DELIVERY EX-STOCK

All LABpak resistors are carded in ohmic value,
rating and tolerance, colour indexed and tabbed
for easy selection.

SOUL CAw -

b -
‘ilsvngg';
Lo

Sy -
: - R
g - Q}lq

- MIN. ORDER | UNIT STORAGE
i i } LA ‘ vousl OHMS | rOR FREE UNIT| CAPACITY I

RESISTORS

T i 250 ] 1010 1OM | 240 | 720
500 | 10to 10M | 180 500

Tolerances available £20% 10% 5%
HIGH STABILITY RESISTORS'

|
|
|
|
|
|
I
I [Hs3 T 4+ T 750 | 110500m | 93 | so0 |
|
|
|
|
|
|
|
|
|

Tolerances available £5% 2% 1%
WIREWOUND RESIS'I’ORSA

0 = 5 to 100K 72 | 300
0 . S to 100K 72 | 300

&1
& 1

LM 5
LP 5

CERAMICAPS

£ conTINUOUS

STORAGE UNITS CER | Tubular | 500 | 3to 470pf 141 500
P HK Tubular 500 | 470 to 5000pf 141 500
are available from your normal source of supply, HKD Disc 500 | 470 to 5000pf 141 500

but more detailed information and literature can

Tolerances available +2% 10%
be obtained from: i,

THE RADIO RESISTOR COMPANY LIMITED

50 ABBEY GARDENS ' LONDON - N.W.8 Telephone: Maida Vale 5522
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W High-Speed

OSCILLOSCOPE
Type 830

Y PLATE AMPLIFIER:

Frequency Response:
4 2.5 db from 30 ¢/s-20 Mc/s.

Sensitivity:
75 mitlivolts per cm,

Rise-time:
25 Millimicroseconds.
TIME-BASE:

Range:
0.05 second to 1.5 microseconds.

Operation:
Triggered or repetitive.

Expansion:
Variable up to 5 times.

Traverse:
A traverse control enables any portion
of the expanded time-base to be
viewed.

E.H.T. VOLTAGES:
1,2 0or 4 kV. k

THE OSCILLOSCOPE TYPE 830 has been designed for general wide-band frequency
work and is particularly suitable for observing pulse waveforms with very fast rise-times.
The frequency response of the Y amplifier is flat from 30 c/s to 20 Mc/s and the time-basc
provides writing speeds up to 20 cms. per microsecond.

The mechanical design is the same as that employed in the Airmec Oscilloscope Type 723,
the Cathode Ray Tube being mounted vertically and viewed through a surface aluminised
mirror. The instrument may therefore be used in conjunction with the Airmec Oscilloscope
Camera Type 758.

Full details of this or any other Airmec instrument will be forwarded gladly upon request.

AIRMEC LIMITED

HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND

Cables : Airmec, High Wycombe
el : High Wycombe 2060
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REVOLUTIONARY

in design-—
and 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 II.L.
TEMPERATURE RANGE : —100°C o +1006°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
generai mechanical flimsiness. Such undesirable features are eliminated in Hg LR B'"ELNS'ONS ("‘g"")
the W97 by the special processes used and extreme care in manufacture. 200 volts D.C WR'X :
CAPACITQR UNIT BM7 0002 0610 0.135
A single metallised paper is used to wind this unit which is made possible 8M8 0.004 0.640 0.135
by the use of Hunt's Patent covering the ‘“castellated’’ pattern. Recent U000 B e
development by Hunt on a special impregnating material gives the unit 8MI2  0.005 0.500 0.180
remarkable brackets of operating temperature. BMI3 0.01 0.500 0.180
CASING EMi4 0.02 0.610 0.180
. T 8MIS 0.03 0.610 0.260
Hunt's patented double metal tube sealed with the special '*Thermetic BMI6 004 0.610 0.260 i
compound, provides positive closure on the casing and lead entry, ensuring L {
positive hermetic sealing.
INSULATION OF CASING
The capacitors are supplied without an insulating medium on the case. If
specually requested they can be supplied with an approved plastlc sleeve irea ol Rtk
which increases the dimensions by 0.07” in length and 0.03” in diameter. BM4 00004 0610 0.135
TERMINATIONS 8Ms 0.0005 0.610 0135 -
The terminations are of 24 gauge tinned phosphor bronze wire having a BM6 0.001 0.610 0.135
nominal length of 14”. Special attention is paid to the retinning of the wires e e ] 9,180
after the capacitor is fully: processed. Connection 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 BM2t 0.0 0.610 0.260 i
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 us the BM25 50 pF. 0.500 0.180
maximum capacitance, it is 8.5 megacycles. e I e R
INSULATION RESISTANCE BM2 0.0002 0.610 0,138
This is measured at working voltage at a temperature of 20°C. The 8M27  0.0002 0.500 0.180
minimum capacitance in the range, 50 pF at 600 volts, has an insulation SM18 e o022 0:290 o150
resistance greater than 2,000,000 megohms, The maximum capacitance in BM3 0.0003 0.610 0135
the range 0.04 uF at 200 volts, has an insulation resistance greater than BM30  0.0003 0.500 -0.180
25,000 megohms. The intermediate capagitances are approximately pro gn;‘; 10008 00 e
POWER FACTOR B33 0002 oelo 0260
Less than 29, at 1,000 cycles per second at 20 C. ERER 0 R

CAPACITANCE TOLERANCE
Standard -+ 209,. Closer tolerances are available, for capacitances
exceeding 500 pF.

W97 1S A ‘MUST’
for the
MAKERS OF ELECTRONIC EQUIPMENT

A. H. Hunt (Capacitors) Ltd, Wandsworth S.W.I8-BAT 1083

#«d in Conada: HUNT CAPACITORS (Canada) Ltd.. AJAX, ONTARIO. CAPACITORS

THE TRADE MARK OF RELIABILITY
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20 Mc/s FREQUENCY MONITOR

WIRELESS WORLD

11

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
10 cjs to 20 Mc/s to an accuracy within
+ | part in 105

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 IJ.

WORSLEY. BRIDGE

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

ROAD

ARANRANY,
- - -\v\\

WARRTINT,
-

-~
- -,

ARTHUR RANK ORGANISATION

LONDON - S.E.26
HITHER GREEN 4600
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HIGH GRADE INSTRUMENTS
for radio and electronic engineers

s

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-
tancous measurement of current
and voltage.

Breakdown Tester for measuring
the breakdown voltage of electrical
components and insulating materials.
Model RM.215.

WIRELESS WORLD

34in. moving iron AC/DC meter.
Round flush. Type S$35.

AUGUST, 1955

* 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
ect measurement of very low

values of resistance. Mode'
RM.155.
TEST SETS

These represent just a few
of our wide range of high
quality 1nstruments which
are used by the electrical
and electronic industries.
May we supply you withour
comprehensive caralogue ?

aven,
ot ®e,

Universal multi range test set for
electrical and radio engineers

] |

| i
LI 11

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

~.|.§ <4

BRITISH PHYSICAL LABORATORIES

Radlett, HERTS " Tel : RADLETT 5674-5-6

——€Re0——€000———CRRR——CR2e—— 000 —— R0

4nBP33
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Valves for Industry
R.F. Heating

The increasing use of R.F. Heating in industry
has shown the need for units to provide
outputs between 10 and 50 kW

To meet this demand, the English Electric Valve
Company have developed two new valves for
R.F. generators of 10 kW and upwards.

These new products are not modifications

of valves used for communications, but are
designed expressly for operation under the

less favourable conditions imposed by factory use.
They are rugged and will withstand severe
overloads; they are low in first cost and have a
long service life. Both types are available in
air-cooled or water-cooled versions and a

suitable range of rectifying valves for use in
conjunction with them is also available.

— 'ENGLISH ELECTRIC
=
—
]
—_— ao ”;“‘ Dimen :
G sions Y o
— Ik I : |
e o o ’ s ) ~ | .
=& WEE 3 g;oo. <EE | 288 | §s | 3ES
g | C -3 2 2.
= & |iz3|d sl o | 3| B38| BEE |92 | 243
= 282 | O |Bg|fa| 2| £ |3%2|CBg|Pae | B | 388
= PG| |RE|EE| B E|FE ST | S
I, 9
S § o ~ (@) 5 =
BR. 1102 50 Th. | 483 241 8-2 230 12°0 200 45 42 200
BW.1102 50 Th. | 473 152 8-2 230 | 120 200 45 42 200
BR. 1103 100 Th. | 356 203 6-0 120 85 10.0 16 25 8-3
BW.1103 100 Th. | 343 116 6-0 120 85 100 16 2§ 83
NOTE : CATHODE :—Th. denotes THORIATED TUNGSTEN. BW. dengtes WATER-COOLED.
BR. denotes AIR-COOLED. Technical data sheets are.available on request.

ENGLISH ELECTRIC VALVE C0. LTD. @ el

AP 300-20
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ALUMINIZED

USEFUL
LIGHT

AN Ediswan Mazda aluminized pic-

ture tube gives a picture 609, WITHOUT ALUMINIZING
brigl}ter apd 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 aluminizing 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 coxpnr

LIGHT

include the special in-line vacuumiz- ) % MIRKOR BACKING

ing system, ensure a higher, more A

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 ar%
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 backing to

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

hermetically sealed instru-

Ferranti 3}"

ment in steel case with fixing
flange has received Design Approval
from the Joint Service Radio Com.
ponents Standardisation Committee.
This instrument is designed to ;
comply with RCS.231 and LHU=
RCL (PROV) 231

o LTS

FERRANTI LTD

MOSTON MANCHESTER 10

London Office: KERN HOUSE - 36 KINGSWAY, W.C.2

= - ! r R e R e

TR 144
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Precision Relays

An extensive range
of standard types
always avaiiable
for prompt delivery

SPECIAL TYPES
DESIGNED TO SUIT
YOUR NEEDS

" eLECTRo
METHODS.

2\ LTD (5o

(OF STEVENAGE )

1N
Now FREE 1o a//!

THE E-M TECHNICAL ADVISORY SERVICE

‘/ Regardless of whether vour relay problem is simple or
comnplex, the fact remalns 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 technicians of our Relay Division.

on request !

ELECTRO METHODS LTD. 12-36 GAXTON WAY, STEVENAGE, HERTS, Phone: STEVENAGE 780

i
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BRlTlSH COMMUNICAT10NS CORPORAT10N LlMlTEl)

Second Way, Exhibition Grounds, Wembley, England

Telephone: WEMbley 1212 Telegrams: BEEECEECEE
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Magnetic Amplifiers

SINGLE-STAGE OR PUSH-PULL
An extensive range of standard types
always available for prompt delivery

SPECIAL TYPES DESIGNED
TO SUIT YOUR NEEDS

o 1000999000¢ f‘QUZVQQ

" _ELECTRo ™

THE WORLD-RENOWNED SPECIALIST DESIGNERS

AND MANUFACTURERS‘ OF MAGNETIC AMPLIFIERS % ETH D Ds
/V ow FREE fo a//./ "”mn LTD .. 668

THE E-M TECHNICAL ADVISORY SERVICE

Regardless of whether your magnetic amplifier problem is
simple or complex, the fact remains that the
only reliable solution is that which entirely eliminates risk. Full technical data
i and illustrated leaflets
promptly forwarded
on request !

We therefore respectfully invite you to avail yourself of the wide
resources of technical knowledge and practical experience possessed by
the specialist technicians of our Magnetic Amplifier Division.

ELECTRO METHODS LTD. 12-36 GAXTON WAY, STEVENAGE, HERTS. Phone: STEVENAGE 780
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...... are full technical data and dimensioned drawings of
the present range of ‘““Advance” attenuators — a range
that covers the frequency spectrum from the lowest to Ultra
High Frequency. Originally designed for use in
Signal Generators these three types find many applications
where a variable attenuator element is required
following a signal source. Send for this informative data.

PISTON
ATTENUATOR

Output Impedance....75 ohms
Attenuation Range....125 db

INDUCTANCE
SLIDE WIRE
ATTENUATOR

TYPE A38
STEP !

ATTENUATOR \
Impedance.................. .75 ohms
Maximum Attenuation.. 80 db *
) 5
( Withour resistors Type A 37..... £4-5)  Inductance............... 0.1 uH
W Nett Price in' UK. Atrenuation Range .... 20 db

£315%

ADVANCE COMPONENTS LIMITED - MARLOWE RD - WALTHAMSTOW - LONDON - E I7
*Phone : LARkswood 4366/7/8 'Grams : Attenuate, Walt, London.
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nﬁrCel H T.rectifiers

from 125V 30mA
fo 250V 300mA

Specially designed for use in domestic Radio & Television
receivers, these miniature rectifier stacks have an established
position with manufacturers to whom reliability, small
dimensions and low costs are important.

FEATURES

Instant starting — no warming- .

up periodr 8 L @® Withstana overloads such as
charging current of de-formed
electrolytic capacitors

Ge

Unlimited instantaneousoverload

No [limit to size of reservoir
capacitor

. A Practically indestructible in
Simple mounting—no valve holder e

Low heat dissipation

Simple wiring—two connectors
only

Small size . . . low weight
Low cost

|

Y

RECTIFIERS

Srandard Telephones and Cables Limired

Registered Office : Connaught House, Aldwych, London, W.C.2

RECTIFIER DIVISION: Edinburgh Way, Harlow, Essex. Telephone: Harlow 26811
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with Ferroxcube pot cores

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 of temperature variation.

High quality 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

‘without the use of Ferroxcube, particularly in the frequency range 300 ¢/s

to 500 ke/s. For audio 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 éondensers and
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.

@ ‘Ticonal’' permanent magnets
IMullard] Magnadur ceramic magnets
N Ferroxcube magnetic cores.

MULLARD LTD ¢ COMPONENTS DIVISION - CENTURY HOUSE - SHAFTESBURY AVENUE(- we2
M1463)
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with the brilliant WEW

Superszpeee
= ' SOLDERING IRON

“+ANUFACTURED FOR ENTHOVEN SOLDERS LTD. BY SCOPE LABORATORIES, MELBOURNE, AUSTRALIA

STAR FEATURES

% 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 34 ozs., can be used on 2-5 to.
6-3-volt supply. 4-volt transformer normally supplied.

Y% More powerful than conventional 150-watt irons and
equally suitable for light wiring work or heavy
soldenng on chassis.

Y Simple to operate, ideal for precision work. Requires
minimum maintenance at negligible cost. Shows low-
est operating cost over a period.

Y% Can be used from a car battery.

% 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.

eedl soldering iron is aailable NOW

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), 88 Upper Thames St.,
London, E.C.4. Telephone: MANsion House 4533

T ———— T
{‘_

Panton
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An enlarged end-on
view of a Suflex

Magnification T

For making mountains out of molehills, the biologist relies
on his microscope, and the astronomer on his telescope. The electronic engineer cunningly
arranges inductances and capacitances, and hey presto: magnification! The degree of
magnification obtained from any given circuit depends upon the quality of the
components used. This is where the Suflex Polystyrene Capacitor has a part to play,

for we at Sufiex

watch our pF’s and Q’s.

Suflex Polystyrene Capacitors

e HighQ
o Excellent stability
e Low dielectric loss

A quality component which may be economically
used in commercial equipment

SUF LEx 36BAKERSTREET,LONDON W1
Linited

Telephone: WELbeck 0791 Cables: Suflex London

LONDON
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The SWESS
have a wod fot (t...

\\\\\\\\\\\\\\\\\

In other words the output transformer includes cathode as well as anode and
output windings. Thus, the screen characteristics of the valves arc used as
well as those of the anode, while the voltage appearing across the cathode
winding is also applied in the grid circuit as overall negative feedback without
either sacrificing gain wastefully or increasing the load on the previous stage.

a singularly factual ome describing the design of the
output circuit of the QUAD II Amplifier.

The resulting decrease in distortion
and increase in efficiency have con-
tributed considerably to the success
of Acoustical Amplifiers over the
last ten years, and are reflected in
the rather unusual performance-for-

size of the QUAD II.

The Quzd 1l
Amplifer

For a full description of this circuit from
tts basic principles see * Amplifiers and
Superlatives”’ Wireless World, Sept. 1952,

gcousmnl

QUAD Ix

AMPLIFIER

The Quad Il
Control Unit

For the closest approach to the original sound

[i Send for the QUAD It booklet giving full details of today’s most advanced amiplifier= Acoustical Mfg., Co., Ltd., Huntingdon, Hunts. —]
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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 Societies
and single items for replacing in existing equip-
ments and radiograms.

Our Chief Engineer, who is operating a Techaical

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 2}d. stamps for
your copy mow. It may well save you pounds!

No. | "*SYMPHONY ™ AMPLIFIER is a 3-channel
S-watt Gram/Radio Amplifier with astonishingly flexible
tone control. You can lift the treble, the bass, or—and
here is the unique feature—the middle 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 brain is as
per original. This flexibility ofcontroliseven moreimpor-
tant than the nominal linear response of the amplifier,
as the pickup, speaker, etc., are not linear. Independent
Scratch-Cut is also fitted and special negative-feedback
circuit employed. The Amplifier can accommodate a wide
variety of records from old 78s to new L.P.s. Input is for
all types of pickup 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: |1 gns. (carriage
5/-). Fitred in portable Steel Cabinet, 2 gns. extra,
No. 2 “SYMPHONY " AMPLIFIER as No. | but
with 10-watt Push-pull triode output and triodes through-
out. Woden mains and output transformers and choke,
Full provision and power for Tuner. Qutput tapped 3,7.5
and 15 ohms. Competes with the most expensive ampll-
fiers on the market yet costs only 16 gns. (carriage 5/-).
Fitted in portable Steel Cabinet 2 gns. extra.
“SYMPHONY ™ AMPLIFIERS with REMOTE
CONTROL. Both the above model Amplifiers are
available with all controls on a separate Control Panel
with up to 4ft. flexible cable which simply plugs into the
amplifier, Enables the Amplifier proper to be sat in the
bottom of a cabinet whilst the controls are mounted
conveniently higher up. Extra cost 2 gns.

STUDIO “SYMPHONY" AND DECCA AM-
PLIFIERS, Models |1 and 2. These amplifiers possess
all the facilities of the above standard models together
with valve amplification stage and precise tone correction
circuits (separate for Std. and L.P.) to match the Studio
Type ** P ** or Transcription and the Decca XMS Magnetic
Heads respectively. Prices: No. |, 13 gns.
gns. Carr, 5/-.

CURRENT GARRARD, COLLARO & B.S.R. 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 1/-.

MODEL TB as above, but with long pickup arm.
heads, £8/11/-, post 2/6.

Heads to fit this unit: Decca XMS, 54/8, Decca Crystal,
30/=-, Acos HGP 55 42/3, Garrard Standard Magnetic, 28/-,
miniature magnetic low impedance, 28/-, miniature mag-
netic high impedance, 38/-. Post on heads |/-.

MODEL RC80M AUTOCHANGER. We recom-
mend this as being the most mechanically perfect Auto-
changer on the market, and with absolute minimum
motor noise—approaching Transcription quality. Price
LESS HEADS £15/5/-. Price with short pickup arm and
Garrard GC2 or Acos HGP37 turnover pickup Head
£17(7/6 or with full-length Decca arm and complete
with two Decca XMS Heads £20/15/- or with two
Decca crystal Heads £18/10/= or two Acos HGP55 Heads
£19/10/-. Stylus pressure accurately adjusted before
despatch.

COLLARO PICKUPS AND HEADS. Studio Pi:kuP
Arm, 13/10. Studio Pickup head type “ O’ or P,
£3/0/9. Pickup complete £3/I4/7. Studio Transcription
Pickup Arm with Studio ‘“P ' head, £4/15/9. Ditto
with grans:ription head, £5/2/5.

COLLARO 3-SPEED SINGLE RECORD UNIT
AC3/554 and COLLARO 3-SPEED MIXED-RECORD
AUTOCHANGER RC54, Both above fitted with
either Studio Type " O ' or Studio Type P pickup
heads with permanent sapphire styli. Price £8/18/4 and
£13/4/2 respectively. Transcription cartridge 6/9 extra,
COLLARO TRANSCRIPTION UNITS. Model
2010, including Transcription pickup and PX cartridge,
£18/12/- or less pickup £14/4/2, carriage 5/- in either
case. Immediate delivery at present.

NEW CONNOISSEUR MOTOR varlable speed on all
3 speeds £25/15/5.

GARRARD Model 301, £25/3/6.

Cabinets available to house anr of the above three
motors together with pickup, price £3/7/6. Carriage 5/-.

Less

No. 2, 18

BSR MONARCH 3-SPEED MIXER CHANGER.
New version with Acos Hi-g turnover pickup head
with two separate sapphire styli £13/10/-. Portable
cabinet 65/-, plus 5/- carr,

Leaflets on any of the above gramophone units free on
request. i

® ‘‘Symphony’’ No. 1
F.M. TUNER

We are pleased to announce that after extended
research our new High Fidelity F.M. TUNER has been
placed on the market and is available for immediate
delivery from stock. It incorporates the latest type
of permeability-tuned cojl assembly of advanced
design housed in die-cast protective anti-radiation
shroud, The Tuner employs the most modern types
of valves newly developed especially for F.M. circuits
—ECCS8S, 2 x EF89, EBYI.

The efficiency of the general circuit ensures extreme
sensitivity and a very high music-noise ratio. The
output impedance Is + Megohm, rendering it suitable
for feeding Into any normal amplifier including those
of the Higiest Fidelity class.

A volume control is incorporated to adjust for varia-
- tions in signal strength and amplifier input sensitivety.

A radiofgram. selector switch and pickup socket
are also incorporated, and the unit is readily linked
to an A.M. Tuner without external changeover switch,
The slow-motion tuning drive is especially smooth and
free from backlash and the glass dial is iliuminated.
Overall size is: 9-in, wide x 6-in. deep x é-in. high.
Dial cut-out: 3-in. wide x 2-in. high.

The power requirements are: 6,3 v, at 2 maps. and
250 v. at 40 mA. - Our model FM| Power Pack is ideal
for providing this power and has capacity for the
average A.M. Tuner as well.

The price of this high grade F.M. Tuner is only 14 gns.
tax pald, and the Power Pack £3/7/6 extra if required.

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

“SYMPHONY ™ BASS REFLEX CABINETS.
Fully finished in figured walnut, oak or mahogany to
our own design and to match our Console Amplifier
Cabinet, enablfng the housing of a whole equipment In
a two-piece suite; cost: 12in. speaker model. £11/10/-;
10in., £11; 8in., £10/10/-. Carriage according to area.
The 10in. model is ideal for the WB HF 1012 (see *’ The
Gramophone *’ review March 1954).

TREBLE BAFFLE, to take up to 8in. treble speaker,
veneered to match, optional extra 50;-,

CONSOLE AMPLIFIER CABINETS. 33in. high,
lift-up lid with piano hinge, take Tape Deck, Gram Unit
or Auto-changer, Amplifier, Pre-Amplifier and Radio
Feeder Unit finished medium walnut veneer. De Luxe
version, price |1 gns. Oak or mahogany veneers 10/-
extra. Special finishes to order. Carriage according to
area, we will quote by return,

HIRE PURCHASE FaciLiTIES
NOW AVYAILABLE on orders of £I5 or over.

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

NORTHERN RADIO SERVICES

11, KINGS COLLEGE RD., ADELAIDE RD.
LONDON, N.W.3, Phone: PRImrose 8314

Tubes: Swiss Cottage and Chalk Farm.
Buses: 2, 13, 31, 113, 187,

. engraved glass dial.

GOODMANS CORNER CAB-
INETS for the AXIOM 150 Mark
2 manufactured by us to Messrs.
Goodmans’ specification and ap-
proved by Messrs, Goodmans.
Height 44in. Price: complete kit
in plain board with lin, thick
felt, 8 gns. Price: ready built,
10 gns. Finished in figured walnut,
16 gns Other veneers to order.
Carriage extra according to area,
Quotation by return.
“SYMPHONY’ RADIO
FEEDER UNITS

No. | "SYMPHONY" TUNER
A T.RF. model designed for the
quality reception of local stations.
Quality is adequate for amplifiers
of the highest fidelity class. In-
finite impedance detection. Con-
trols: gain, wave-change and
radio/fgram switch.  Hluminated
Latest minia-
ture valves. Overall dimensions:
9in. wide x 6in. deep x 6in. high.
Power required: 6.3 v, at | amp,
and 250/300 v. at.!5 m/a. Price
£7/7/-. Carr. and pkg. 5/-.

No. 2 “SYMPHONY'" SUPER-
HET TUNER. Three wave-
bands, advanced circuit, very new-
est valve types, floodlit glass dial
with bronze escutcheon provided.
Suitable for use with the best
amplifiers. Overall dimensions:
12in. wide x 8{in. high x 7in.
deep. Controls: on/foff/gain, radiof
gram, wave-change and tuning.
Dial cut-out: 8in. x 4jin, reading
horizontally or vertically (state
which required). Tuner can be
readily mounted at any angle.
Requires 6.3 v. at 1.5 amp. and
250/300 v. at 20 mfa. Price £11/11/-,
Carr. and pkg. 5/-.

No, 2/VS “SYMPHONY™
SUPERHET TUNER. As No.2
but incorporating on the wave-
change switch an extra position for
radio, giving T.R.F. bandwidth,
Price 13 gns. Carr. and pkg. 5/-.

TAPE DECKS & AMPLIFIERS
TRUVOX Tape Deck Mark M.
T.R2/U. Latest version to take
pre-recorded tapes. Price 22 gns.
Illustrated 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 1égns.
PORTABLE TAPE RECORDER
CABINET to house Truvox Tape
Deck and Amplifier together with
speaker. Very strongly made and
attractively finished in Rexine.

"Price £4/15/-, carriage paid.

BRENELL TAPE DECK
This new Tape Deck has provision
for 3%in.,74in. and ISin. persecond
and has instantaneous braking.
On 3% i.p.s. it plays for two hours.
The heads are designed for High
Fidelity Recording and Play-back
of music and commercial pre-
recorded tapes. Price 18 gns.
I{mmediate Delivery. |llustrated
leaflet 24d.
N.R.S. High Fidelity TAPE
AMPLIFIER to suit price 164 gns.
COMPLETE RECORDER ready
to play. Price 45 gns.
NEW MODEL PORTABLE
RECORD PLAYERS
We are pleased to announce the
entry on to the market of two
** Symphony '* Record Players de-
signed 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 con-
tains the Collaro Autochanger
RCS54. . They are available with
either ‘Type " O insert, “P”
insert or transcription insert.
Prices (in attractive rexine case),
No. 1 £10/19/6, No. 2 £14/19/6,
Carr. 7/6. Transcription insert
6/9 extra.

c
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ATO M s PA N is the name that Pye Limited

have given to their new military equipment, the W.S. C.12.
They have chosen this title to readily convey the role for
which the set has been designed. Nuclear warfare demands
maximum deployment over large areas with excellent
communication facilities between vehicles, so that complete
co-ordination can be achieved without delay. In the event

of atomic atfack, vehicular communications must span the

area of devastation.

' Operating range, vehicle to vehicle,
30-50 miles in normal terrain.
. Size and shape similar to the Pye W.S.19.
Now officially adopted for the British Army.
Designed and manufactured by the
designers of the W.S5.19.

Pye (New Zealand) Ltd. Pye (Canada) Ltd. Pye Electronic (Pty.) Ltd. Pye (Ireland) Led.
Auckland, C.l., New Zealand. Ajax, Canada Melbourne, Australia Dublin, Eire
Pye Radio & Television (Pty.) Ltd. Pye Limited Pye Corporation of America
Johannesburg Pye Limited Tucuman 829 270 Park Avenue
South Africa Mexico City Buenos Aires New York

PYE LIMITED - CAMBRIDGE - ENGLAND
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% No Change in Normal Telephone
Operating Procedure

% Mains or Battery Operation
% Signalling Units for All Types of
Circuit

The V.H.F. link provides the most
practical means of direct communica-
tion between isolated communities
in all areas where the nature of the
terrain or distance involved preclude
the use of open wires for junction or
subscribers’ lines. Dialling facilities
can be employed, and ‘the radio
equipment can be interposed In a
standard line circuit in any part of a
telephone system without modifica-
tion to switching equipment.

Exchange
equipment bay

AUTOMATIC TELEPHONE & ELECTRIC CO.

Radio & Transmission Division, Strowger House, Arundel Street, London, W.C.2.

Subscriber
pole-mounted
' battery operated
unit

LTD.

’Phone: TEMple Bar 9262. ’Grams: Strowgerex London

AT14511-Bx107
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A NEW TECHNIQUE IN HIGH SPEED
WAVEFORM MONITORING

BANDWIDTH :
10 ke/fs to 300-mc/s

INPUT IMPEDANCE OF EACH PROBE :
"Approx. 1 pf (input element of variable
capacity divider)

MAXIMUM SENSITIVITY $
Full Scale Deflection for 1 Volt input

TIME SCALE :
Variable from .05 microsecs to 5 microsecs

RECURRENCE RATE OF MONITORED WAVEFORM :
100 ¢/s to 10 kc/s

CALIBRATION :

Provision is made for accurate
measurement of time and voltage
scales of a waveform

PREVENTION OF JITTER :
A circuit is incorporated
for providing a stable
display when a monitored
waveform is jittering with
respect to its driving pulse.

HIGH SPEED RECURRENT WAVEFORM MONITOR TYPE 500

The wide bandwidth and high sensitivity
of the instrument as well as the very high input
impedance result from the use of a sampling technique.
During each recurrence a measurement is made of the instantaneous amplitude
of one point in the waveform. This measurement is amplified and applied tor
the cathode ray tube as one co-ordinate of a graph of the waveform.. During
subsequent recurrences, instantaneous measurements are made of different
points, resulting, after about 100 recurrences, in a complete graph

ol METROPOLITAN -VICKERS

information: ELECTRICAL CO LTD » TRAFFORD PARK - MANCHESTER, 17

Member of the AEI group of con_xpdnies

e | cading Electrical Progress s

N4

R/E401
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Channelised Transmitter ' r_

The GFT.560/2 is a 2-3 kW channelised transmitter with a frequency range of 1.5-30
Me/s. It consists of three basic cabinets—r.f. unit, modulator unit, and power
supply unit-combinations of which can be used to provide multi-frequency
working as well as a number of different types of emission. The wave change
facilities of the transmitter are boeth rapid and reliable—a valuable asset when
the operating frequency is changed many times each day. The GFT.560/2 is fully
tropicalised, and its unit construction facilitates future expansion of the
initial installation, should the need arise.

For use in conjunction with the GFT.560/2 there are ancillary units that enable
the transmitter to be remotely controlled over a two wire telephone circuit:
operational adjustments are dialled to the transmitter.

The versatility and reliability of this new Mullard transmitter make it
particularly suitable for h.f. en-route, ground-to-air services and point-to-point
communication networks. A team of Mullard communication engineers is
available to advise on the use of the GFT.560/2 in such applications.

ABRIDGED DATA Frequency Range 1.5—30 Mc/s Frequency

Stability To Atlantic City 1947 standards Power Output 3kW. c.w.,
2kW m.c.w. or r/t Types of Emission ¢.w., m.c.w., telephony, fre-

quency shift A,1, A2, A3, F1 Output Impedance 600 ohms balanced twin
feeder Power Supply 400V, 50-60 ¢/s, 3-phase.

¢ Mullard

SPECIALISED ELECTRONIC EQUIPMENT

»

MULLARD LIMITED: EQUIPMENT DIVISION: OENTURY HOUSE - SHAFTESBURY AVENUE : LONDON - WC2

(M1469)
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Quartz Gryst

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

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

FOR

al S RELIABLE
FREQUENCY

CONTRO

CATHODEON CRYSTALS LIMITED

LINTON - CAMBRIDGESHIRE - Telephone LINTON 223
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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 available. Each of the
nominal speeds, 78, 45 and 33¢ r.p.m. can be adjusted by approximately 2§%. Wow and
Flutter have been reduced to less than 0.29% and less than 0.05% respectively. The model
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 30| is finished in quality grey tone enamel,
is fully troplicalised and is supplied complete with plastic stroboscope, special grease,
all fixing screws, washers, template and instruction manual.

Supplies are limited, see your dealer now,
GARRARD ENGINEERING AND MANUFACGTURING CO. LTD.
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THE RCA | MAIN AMPLIFIER

g Output. |2 watts rated. Peak in excess
of 20 watts over 20-25,000 ¢/s.

Distortion. Total harmonic less than .1%
at 10 watts—700 cycles.

AMPLIFIER DESIGNED Noise Level. 85 DB below rated output.

Damping Factor. 50--also variable damp-
ing factor through positive to negative
values. 2l
AND CUSTOM BUILT IN 2038000 e/e L 05D 1060000 cls.
Feedback. 40 DB total.

Output Impedances. 4 ohms, 7 ohms.
15 ohms.

Input Voltage. [.2 v for rated output.
GT. BRITAIN FOR Ancillary Power Supplies. 375 volts
: 30 milliamps, 6.3 volts 3 amps available
for VHF Tuner, Pre-amplifier and Tape
Reproducer amplifier.
Power Consumption. 130 watts at full

DISCRI M l NATI NG M US'C load. AC Input 100/150 and 200/250 volts.

PRE-AMPLIFIER
Inputs—Magnetic Pickup
B.78. 16 mv input for rated output. 300 ¢/s
Turnover. Flat above 500 ¢/s.
Lov E RS A.78. 14 mv input for rated output. 500 ¢/s
Turnover. 16 DB Roll-off at 10 K ¢/s.
L.P. 13.5 mv input for rated output. 500 ¢/s
Turnover. 12 DB Roll-off at 10 K ¢/s. Flat-
tened LF at 50 ¢/s to + 13 DB.
R.I.LA.A. 11.5 mv input for rated output. 500
¢/s Turnover. 14 DB Roll-off at 10 K ¢/s. 3
DB Flattening at 50 ¢/s to + 16 DB. at 30
c/s + 18.5 DB,
Crystal Pickup .35 volt, with inbuilt equal-
isation from constant amplitude output to
constant velocity output enabling switched
replaying characteristics to be accurately
employed.
Radio/Tape High Level 2000 mv. Flat
characteristic. Low Level 50 mv. Flat
characteristic.
Microphone 6.5 mv for rated output. Flat
characteristic.
Mixer Facilities for microphone ‘input] with
radioftape/gramo inputs.
Output. [.2 volts from cathode follower
stage.
Tape Recording Output. 1.2 volts cathode
follower independent of monitoring.
Bass & Treble, Plus and minus 14 DB at
50¢/s and 10,000 ¢/s.
Volume. Twin ganged control giving
correct gradation.
Low-Pass Filter. Swicched 10 Kcs, 7 Kes,
5 Kes. and Flat.
High-Pass Filter. Inbuilt, attenuating
below 20 ¢/s.
Filter Slope. Variable to 35 DB per octave,
RCA PHOTOPHONE LIMITED E 3’ s
Price £48 0 0 complete

An Associate Company nf Radio Corporation of America

3¢ WOODSTOCK GROVE, SHEPHERDS BUSH, W.I2
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The PRACTICAL i Fi
y AMPLIFIER

% - 12 watts undistorted output % Frequency response

. . . substantially flat from 2 to
* Infinite damping factor 160,000 cycles

% Ease of mounting

% Handles records, tape, radio
and microphone

DIMENSIONS :
PF 9l
1317 % 10” x 7. 345 x 25:4 x 17-7 cm:s.

PF9IA
103" x 33" x 4”. 256 x 9-2 x 10-2 cms.

5| Master controls give extreme flexibility

Six positions—tape, radio, 10 indicated stages (5 10 indicated stages (5 Cuts treble at 4,000, Continuous volume con-
microphone and sorrec- ocut, 5 boost), over 27 cut, 5 boost), over 27 7,000 and 12,000 cycles. trol and onfoff switch.
tion for all types of dbs. range. No distor- dbs. range. No distor- This non-distorting

records. tion. ’ tion. device enables surface

noise, high frequency in-
terference, heterodyne
whistle, etc., to be re-
duced.

Visit the Fidelity Fair and see and hear the latest PYE HI FI equipment in
the Demonstration Room No. Ds at the National Radio Show, Earls Court—
23rd August to the 3rd September.

Pye Corporation Pye-Canada Ltd., Pye(Ireland) Led., Pye Radio & Television
of America, T Ajax; Dublin, (Pty.) Led.,
970, Park Avenue, Canada. Eire. Johannesburg,
New York. South Africa.
Pye (New Zealand) Ltd., Pye Electronic Pty. Ltd., Pye Limited, Pye Limited,
Auckland. C.L., Melbourne, Mexico Tucuman 829,
New Zealand. Australia. City. Buenos Aires.

PYE LIMITED - CAMBRIDGE * ENGLAND




AvgusTt, 1955

e

7 O

WIRELESS WoORLD
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PAINTON WINKLER
SWITCH

VOLTAGE RATING : 250 volts A.C./D.C.
(maximum).

CURRENT RATING : 0.5 amp. (maximum).

Switching up to 29 positions (single-pole) per bank,
or up to 30 positions per bank for 360° rotation.
SINGLE, DOUBLE, THREE-POLE or FOUR-POLE.
Painton Winkler Switches can be supplied for

either *Make-before-Break® or *Break-before-
Make * operation.

1-6 BANKS OPERATED FROM A COMMON SHAFT,

Each switch has an adjustable stop device, by
which the switch can' be set to the number of
positions required.

AVERAGE CONTACT RESISTANCE : BETTER
THAN 0.004 OHMS,

The dlistinctive Painton knob type K2I, with the

‘adjustable skirt’ feature has been specially

designed to operate Painton Winkler Switches.

W erao

The white pointer can easily be
lined up with dial markings.

The friction-plate can be loosened
by two screws, allowing the
skirt of the knob to rotate.

* Break-before-Make * or
* Make-before-Break * operation,

The * direct-link * wiper provides
a low capacity and inductance
connection between the individyal
contact studs and the collector
ring, and because the wiper is
freely pivoted a constant and
even contact pressure is obtained.

The contact studs are moulded
into the nylon-filled phenolic
resin panel, and though normally
Silver-plated,can be specially
Rhodium-plated if .required. The
rigid stems of the contact studs
are tinned to facilitate soldering
¢onnections.

The number of operating
positions can be altered. Two
stop plates can be adjusted by
loosening a friction-plate
clamped by two screws,

35
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Of all the different bases that are used for magnet'ic recording
tapes, none can match the precise uniformity of cast cellulose

acetate. ‘Scotch Boy r1r’, with its cellulose acetate base, offers

for the
most uniform provide. ‘Scotch Boy 111’ is the best of all tapes for high-precision

recording, whether of voice, instrument, or mechanical sound.

recordists the most exact uniformity of response that any tape can

response

For laboratory experiments that require the utmost uniformity

of response ‘Scotch Boy 111’ is the natural choice: at 1000 ¢/s its

Photo and osciliograph of Cy Laurie playing @ characteristically agile exnbroidery of a phrase from ** King of the Zulus".

output variation within each reel is less than + } db., and the
variation from reel to reel is less than 4 db. ‘Scotch Boy 111’ is
used by the services for experiments that involve the precise
measurement of mechanical and other sounds, and by sound

technicians and expert recordists all over the world.

‘Scotch Boy 111' is supplied in 1200-ft. lengths on
easily-threaded. 7° plastic spools, and also in 600-ft. and

2400-ft. lengths. All these lengths are free from splices. Record on ‘Scotch Boy 111’

—the tape with the cellulose acetate base

'SCOTCH BOY'

Regd. Trade Mark

MAGNETIC RECORDING TAPE

ANOTHER @ PRODUCT

MINNESOTA MINING& MANUFACTURINGCOMPANYLIMITED ' LONDON * BIRMINGHAM * MANCHESTER : GLASGOW
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EW54 Germanium Junction Power Diode

NOW AVAILABLE TO
ELECTRONIC EQUIPMENT MANUFACTURERS

The EWS54 p-n junction germanium diode is intended for use in recti-
fier circuits at medium voltage and current. The diode is hermetically
sealed in a copper container. This is particularly important because of
the deleterious effects of moisture on germanium devices.

The main features of this type of diode are The diode is of value in applications requiring
high rectification efficiency and small size; the outputs up to the order of 20A at voltages up
former results primarily from the very low to 50 (at 20°C), using a full-wave bridge
forward resistance of the diode. arrangement. ‘

For a typical diode, at an
ambient temperature of 20°C : ]

Current at +-0.5V=8A4
at —100V=6mA

Other recent G.E.C. Semi-
Conductors are the

EWS53 EWS58 EWS59

e

e Tal

EWS54 actual size

Details of all the above devices may be obtained from

THE OSRAM VALVE AND ELECTRONICS DEPARTMENT

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY/'LONDON, W.C.2
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Goodmans

Furope’s largest Manufacturers
of

HIGH FIDELITY
LOUDSPEAKERS

PRESENT

alt the

National Radio Show, FEarls Court,

23rd AUGUST—3rd SEPTEMBER 1955

DEMONSTRATIONS

of
their latest developments

Also on view is_a.selection from the commercial range

“Every good set has a Goodmans speaker ”

GOODMANS
To:
Radio Show Demonstrations GOODMANS INDUSTRIES LTD.,
) , AXIOM WORKS : WEMBLEY : MIDDX.
Make the most of a unique opportunity
by seeing and hearing the Goodmans Please send me ............c.occooovvviinnn tickets for Demonsirations

Axiom 80 and other Axiom and Audiom
Loudspeakers at the Radio Show. Ad- O oo scsmpesisnsim a1 o al'.. . TR s o £ Jive e
mission will be by ticket only. Write for

: . I 11T RIS 5 3 o8 11001000 0B g . 16600 D R IGO0 e 0
them today for yourself and your friends. e
Daly at 12-1-2.30-4-5-6-7-8-8p.m. AQATESS  cevveiiiiiiiiiiienn e e a e
Make sure of your seat—post the coupon now | WW/8/65

GOODMANS INDUSTRIES LTD. AXIOM WORKS WEMBLEY ’ MIDDX, . Telephone : WEMBLEY 1200
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AXIOM 80

The most sought - after

Loudspeaker on
both sides of the Atlantic

Dempnstrated on stand 20
for the first time

in Great Britain.

AXIOM 80

GOODMANS INDUSTRIES LTD AXIOM WORKS WEMBLEY MIDDX * Telephone : WEMbley 1200




40 WIRELESS WORLD AugusT, 1955

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: Stourporv-on-Severn, Worcestershire. Telephone: Stourport 111, Telegrams: Steatain, Stourport
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RCA BASIC TV STATION
a complete package inluding 5.

camera... film equipment.

LIVE.OR FILM demonstrations can be simultaneously
transmitted into dozens of classrooms or other locations.

WIRELESS WORLD

NOW TEACH AND ENTERTAIN
WITH A LOW-COST
TELEVISION STATION

BROADCAST STATIONS,..SCHOOLS ... GOVERNMENT AGENCIES...INDUSTRIES —Teach and entertain by RCATY at a new low cost

Now, RCA’s new low-cost television station package makes tele-
vision an economic possibility in many new areas. Broadcast
stations in small TV markets and edicational institutions can
now transmit live or filmed television entertainment or educa-
tional programs over the air economically. RCA’s newly devel-
oped stationpackage includesnot only equipment butinstallation,
and training of personnel. The plan is backed by the full re-
sources of RCA, including the National Broadcasting Company,
RCA Institutes, Inc., and the RCA Service Company. It is a
thorough program, complete in every detail to make your edu-
cational tasks easier . . . more economieal . . . more effective. For
full details, contact your RCA distributor or write to RCA Inter-~
national Division.

uARCA(S) REG|STRADA(S)
YRADEMARK(S) @ REGISTIAED

' DIVISION P
: ‘.R‘;Z;.;”ggI;PORATIOII of AMERICA

RCA BUILDING
IO ROCKEFELLER PIAZA, NEW YORK, N.Y-., U.5.A.
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RONETTE developed the type 44 microphone especi-
ally for use with portable tape recorders. The plastic
housing in *‘American’ style has a loaded base. It can
be supplied with any of our various inserts, but it is
regularly supplied with the type DX-12. On quantity
orders the RONETTE badge may be changed for your
own trade mark. Fitted with 6!/, ft screened cable.

AUGUST, 1955

11

FAMOUS MICROPHONES

% Ronette microphones can be supplied in a great

variety of models and frequency response curves.

Ask us for devailed descriprion.

—SPECIAL EDITION

Limited (Dept.
418 BRIGHTON ROAD,

SOUTH CROYDON, SURREY.
CROydon 51489 (Trade Enguiries Invited)

OSMOR_ RADIO PRODUCTS

srmor News

PUBLISHED MONTHLY

VOL. 1. No. 4.

AUGUST 1955

NEW COIL CONSTRUCTION TECHNIQUES
BRING BIG ADVANCE IN PERFORMANCE

OSMOR Coils, accleimed by experts every-
where, set a new standard in efficiency by
ensuring results hitherto unattainable. Have
you taken advantage of Osmor’s offer of free
circuit, point to point wiring diagram and
constructional details? (Send 5d. stamps.)

OSMOR ‘@’ COIL PACKS

Size only 1 x 3% x 2} with variable iron-dust

cores and Polystyrene formers. Built-in
trimmers. Tropicalised.  Prealigned Re-
ceiver-tested and guaranteed. Only

connections to make.
All types for Mains
and Battery Superhets
and T.R.F. receivers.
Ideal for the reliable
construction of new
sets, also for con-
version of the 21
Receiver. TR1196,
Type 18, Wartime
Utility and others.

The NEW Osmor
‘SWITCH PACK’

Complete and Prealigned full circuit included.
State which station required. 2M.W., 1 L.W.
or 3 M.W. 48/_ Inc. P. Tax.

SUPER ‘@’ CUP COILS
For Maximum Selectivity

A full range is available
for all popular wave-
bands and purposes. The
magnetic screening of the
cup prevents other com-
ponents from absorbing
the coil’s power, thus
maintaining the high “Q”
value.  Simple one-hole
fixing. Y% Only lin
high. ¥ Packed in damp-
proof containers. Y Ad-
justable iron-dust cores.
Y Fitted mis for easy
connection. L. or M. W.

Send 5d. (stamps)
for fully descriptive

5/~ inc. CIRCUIT.
literature including
Circuit and practical

, P [[./ Drawings of F.M.

TUNER, ‘* The really efficient 5-valve Super-
het,” 6-valve s’het., 3-valve (plus rectifier)
T.R.F. circuit. Battery portable Superhet
circuit, Coil and Coilpack leafiets, and full
radio and component lists, and interesting
miniature circuits, ete.

OSMOR STATION 7/6

SEPARATOR COMPLETE
The Separator may

easily be tuned to

eliminate any one /

station within the P lt"g’
ranges stated and BRIO.
fitting takes only a s e
few seconds. Sharp tuning is effected by
adjusting the brass screw provided.

TYPE METRES TYPE METRES8 TYPE METRES
1-—-141-250 4—319-405 7-—1450-1550
2—218-283 5~398-492 8--410-550 k/o.
3—267-341 6—455.567 .

Special Separator to clear Radio Luxembourg,
|0/6 each.

Our Technical Dept. will be pleased to answer
any enquiry by manufacturers and others
relating to circuits which OSMOR coils or coil
packs are used or are intended to be used.

| READERS’ QUERIES! |

Dear Sirs,

I wish to convert my set to pre-set tuning,
Can this be done fairly easily ?

It is quite simple to convert the standard
variable tuned receiver to pre-set. Generally,
this means switching in various fixed capacitors
in place of (and also) the existing 2-gang,
Please enquire for list of values required for all
Stations.

Dear Sirs,

Please explain the best way to connect an
external aerial to my portable s’het.

The outside aerial may be connected at either
end of the F. A. or inductively coupled by several
turns of the lead-in (not actually connected).
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Built by Craftsmen « o+ -+« - Assembly of Scalamp Galvanometers Cat. Nos, W.W. 7901/S-4/S

The SCALAMP  Ferye

GALVANOMETERS - FLUXMETERS - ELECTROSTATIC VOLTMETERS

The illustration above shows the operator °balancing the coil’ of a ‘“ SCALAMP
GALVANOMETER — one of the final operations in its construction. This instrument,
available in a range of sensitivities and incorporating a built-in four-position shunt, is one
of the most versatile instruments of its kind. Housed in a robust dust-proof plastic case,
it can be operated from mains or battery supply. Two new features, namely a slow-motion
drive to the zero control, and an automatic self-shorting foot have recently been incorporated.
The truly functional design of the case with built-in lamphouse, transformer and scale
renders it adaptable to other instrument-types. A FLUXMETER of exceptional perform-
ance and a series of ELECTROSTATIC VOLTMETERS (ranges 1-5, 3-10 and 5-18 kV)
have already been introduced and a MEGOHM-PER-VOLT VOLTMETER is under
development.

Details of the “ SCALAMP » range will gladly be sent on request.

STANDARD EQUIPMENT IN MANY LEADING LABORATORIES
.
SCIENTIFIC(Y) [2INSTRUMENTS

W. G. PYE & CO. LTD. GRANTA WORKS - CAMBRIDGE - ENGLAND

WG.54
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A Silver Zinc Accumulator is g
the smallest and lightest type (LR i)
of rechargeable accumulator in .,
world-wide use. It has other EXNE ‘
advantages too—such as con- Y e
stant voltage and high rate of 5""""%.;",.“ I3

discharge—full particulars on
request.

Write for publication WW/A

ACCUMULATORS

VENNER ACCUMULATORS LTD., wingsTON By-pass,

NEW MALDEN, SURREY Phone: MAL 2442
Associgted Companies : Venner Limited — Venner Electronics Ltd.

AugusT, 1955

ADCOLA PRODUCTS LTD

SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT

Timan

MEANS

BIG PERFORMANCE

WITH
INSTRUMENTS

TYPES FOR

SMALL

FACTORY
BENCH
LINE
ASSEMBLY

AND
GENERAL
MAINTEN-

ANCE

VOLT RANGES k 6/7v to 230/250v

PROTECTIVE A" BIT
SHIELD INSTRUMENT
AS i AS
ILLUSTRATED & ILLUSTRATED
LIST NO. 68 1 LIST NO. 64

CATALOGUES & LISTS

HEAD OFFICE SALES AND SERVICE

GAUDEN RD.
CLAPHAM HIGH ST. tcicphone
LONDON

S.W.4 MACAULAY 272
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ELECTRO ACOUSTIC

WIRELESS WORLD

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 FDI13/90 (Medium flux)
Type FD14/90 (High flux)

Stamford Works, Broad Lane, Tottenham, N.I5
Telephone : TOTtenham 0505-7

———

INDUSTRIES LIMITED
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ING OUT THE FACTS. ..
I M Main Chassis Base bends and
components drift
Spurfous Loudspeaker signals and
amplifier microphony introduced
Tuner Cover in resonance, sets up
audio radiations

Phase-splitter Valve and Can cause
peaking and distortion :
375 Vibration mode causes flapping of

kA 'c2ds and “between wiring” components

Power Pack Shield in resonance
causes objectionable sound energy

THAT is how a prototype car radio behaved when subjected to
laboratory-simulated operating conditions on a Goodmans
Vibration Generator. As a result of the test, modifications
were made which now ensure long-life peak performance of
every production model.

If you have a vibration problem, consult Goodmans first—they
can bring it into the open. The range of Goodmans Vibration
] Generators covers models developing force outputs of from £2 lb
to' & 300 1b

ibato ot

Full details on request to * Vibrator Dept W.”
GOODMANS INDUSTRIES LIMITED » AXIOM WORKS, WEMBLEY, MIDDX. Phone: WEMbley 1200 (8 lines)

We will gladly send you our
catalogue and full information
on request

VITAVOX LIMITED, Westmoreland Road,
London, N W. 9. Telephone: COLindale 8671
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New beam tetrode D.C. control valve
of exceptional performance

gm-35mA/V

Max. cathode current 800mA

The Ediswan Mazda 13.E.1 is a new beam tetrode
with a high slope and good power handling capacity
for use as either a series or shunt control valve in
stabilised power supplies. It is also eminently
suitable for servo control motor systems.

In either of these functions the 13.E.1 can usually be
used in place of two or three smaller valves thereby
saving space and simplifying wiring because multi-
plicity of connections, grid and anode stopper
resistors etc., are avoided, and this, in turn, gives the
additional advantage of improved circuit stability.

The 13.E.1 has a B.7A. all glass base and is intended
for vertical mounting. All maximum ratings shown
below are absolute values, not design centres.

RATING B.7A. BASE
Vh 26.0v  I3v. CONNECTIONS
lh 1.3A 2.6A Pin | h
Va max 800 V Pin 2 h tap
Vg2 max 300V Pin 3 gl
Vgl max =100V Pin 4 k
Wa max 90 W Pin 5 g2
Wg2 max 10w Pin 6 a
1k Max 800 mA Pin 7 h
Vh/k max. (cathode+VE) 300 V

‘ I Pyl 1;1— Im‘ml 1
mm' it i S

|
|

mm i i

v IWJIHM

l:ll ull
,vzr

EDISWAN

M A Z D A
VALVES AND CATHODE RAY TUBES

THE EDISON SWAN ELECTRIC CO. LTD. 155 Charing Cross Road, London, W.C.2.

Telephone: Gerrard 8660, ¢ Member of the d.E.I. Group of Companies

Telegrams : Ediswan, Westcent, London
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TAPE RECORDER COMPONENTS
AND ACCESSORIES

TAPE DECKS
MARK IlIIU 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.

Details of complete recorders incor-
porating the TRUVOX Tape Deck are
avallable on request.

The full range of Truvox Tape
Recorder = Components and
Accessorles 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. & Service Depts.: 328, THE BROADWAY, STATION ROAD,
HARROW, MIDDX. Tel.: Harrow 4455

|
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an open

Fviteabion .

to all manufacturers
(d)
Photo Flash Equipment

Deaf Aids

Private Telephone

Installations
Amplifiers

D.C. Power Units
Spot Welding Equipment
Test Gear

Magnetisation Equipment

You are invited to regard the TECHNICIANS
at DALY as a part of your own technical staff.
Non-standard components are invariably a source
of worry, therefore the Electrical Industry find the
DALY * made-to-measure > service for individual
requirements specially helpful and a great time-saver.

For URGENT problems a telephone request
will bring us post haste to your factory for consulta-
tion without obligation—and you will find our
readiness to help both valuable and economic.

DALY ELECTROLYTICS for ELECTRONICS and
COMMUNICATIONS . . . MOTOR START . . .
RADIO and T1.V. .. .are in great demand throughout
the world ; send for appropriate pamphiet.

DALY

ELECTROLYTIC CAPACITORS

CONDENSER SPECIALISTS FOR OVER 20 YEARS

DALY (CONDENSERS) LTD., WEST LODGE WORKS,
THE GREEN, EALING, LONDON, W.5

Phone : EALing 3127-8-9. Cables : DALYCON, LONDON
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¢/// MARCONI
FM SIGNAL GENERATOR

TYPE TF 10772

FREQUENCY RANGE 19.7 to 102.5 Mc/s DEVIATION up to 100 kc/s

“MARCONI

INSTRUMENTATION

a technical bull-
etin published
quarterly, is
freely available
on request. Ask
for your name to
be placed on the
mailing list.

MARCONI INSTRUMENTS

SIGNAL GENERATORS * BRIDGES * VALVE VOLTMETERS *+ Q METERS * WAVEMETERS
FREQUENCY STANDARDS 9 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.C.2.
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These connectors enable identical cables to be joined together,
or flexible cables to be joined to their lead-sheathed counter-
parts. They are fully waterproofed and suitable for use up
to 3,000 Mc/s. The flange may be fitted to either half for
passing cables through parels.

Dlustrated is the 53/29M Plug and 53S/29M socket, for use
with PT29M cable; also the 53C panel-mounting socket for

WIRELESS WORLD AugusT, 1955

TELCONNECTORS

co-axial plugs
and sockets

terminating cable runs and the 53S protective cap
for excluding dust and moisture.

All types are readily available in
various sizes and combinations.

P’ THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD
Head Office: 22 Old Broad Street, London, E.C2.
Tel: LONdon Wall 7104
‘All enquiries to: Telcon Works, Greenwich, S.E.I0.

Tel : GREenwich 3291 °

—— .. E8

mcm u R D 0 MICRONECTORS

MICRONECTORS

are precision

miniature connectors,
designed for instrument and
aircraft applications where
space is limited.

Actual size

18 way

now available

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.1.
Telephone: MUSeum 3261.

For full details apply to :—
THE McMURDO INSTRUMENT COMPANY LTD., Victoria Works, Ashtead, Surrey. Tel.: Ashtead 340l.

Cover
MCI8/A
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NEW MINIATURE MEASURING
0SGILLOSGOPE TYPE

W.M. 1L

Technical
Colleges

™

Radio & Television
Servicing

‘“Services’
Workshop Testing

Dealer
Servicing

Symmetrical
Deflection

Wide Range
Time Base
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SPECIFICATION

ELECTRICAL i

Supplies: 110, 120 and 200 to 250 volts A.C. 50/60 c/s, (200-250
volts in 10V steps) 90 watts. Cathode Ray Tube: 2}4* (6.35 cms.)
diameter, green phosphor, medium persistence. Voltmeter:
Centre zero reading with 4” scale. Voltage Measurement: From
0.2 volt to 500 volts A.C./D.C., positive or negative, in 5§ ranges.
Y Amplifier: Single stage push-pull. D.C. coupled. Deflection
Sensitivity: lcm/volt. Bandwidth: 1-3 Mc/s. Input Circuit: D.C.
or A.C. coupled, Maximum input: 500 volts A.C./D.C., positive
or negative. Attenuatorss 2:1, 10: 1, frequency compensated.
Input Shunt Resistance: 1 megohm. External reference

For further details apply to:

E-M-1I

ELECTRONIGS LTD

potential: Up to 500 volts, positive or negative. Time Base:
Internal or External. Repetition frequency: 3 ¢/s to 120 k¢fs in
12 ranges. Horizontal sweep speed: 0.025 crn/milli-second to 0.5
cm/micro-second. Synchronisation : External or Internal. Saw tooth
waveform available for external use, amplitude 160 to 200 volts.

PHYSICAL
Dimensions : Height 9}* (23 cms.); Width 83” (20.8 cms.); Depth

11}” (29 cms.). Weight: 22} 1bs. (9.80 kgs.).
Finish: Silver Grey Hammer, PRICE £49

HAYES * MIDDLESEX * ENGLAND - TELEPHONE SOUTHALL 2468 (Ext. 655, 857 & 858) EE3
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HARTLEY-TURNER
SOUND EQUIPMENT

Introducing

THE HARTLEY-TURNER
“315°° LOUDSPEAKER

Here is the latest product from
H. A. HARTLEY COMPANY
LIMITED. After many months of
tests we are now proud to announce
our new “ 315 Loudspgaker.

This is a 12in. diameter unit
with a frequency range from 20 c/s
to 15 Kc/s obtained from a special
coil and cone assembly. The voice
coil impedance is 4 ohms and the
power handling capacity is 15 watts.
The frequency response is substan-
tially flat over the range 30 c/s—
18 Kcfs.

The speaker employs a die cast
frame and is manufactured to the
same exacting specifications that have
made Hartley-Turner products re-
nowned throughout the world.

Modern methods of production
enable us to offer this new speaker
at

10 GUINEAS

Full details sent free on request to :

152,

A. HARTLEY CO. LTD.

HAMMERSMITH ROAD,

HAMMERSMITH, LONDON, W.6.

Telephone: RIVerside 7387

AvcGusT, 1955

MULTITONE

SPECIALIZE
in equipment for the DEAF

and for PHYSIOTHERAPY

Actual Size of the A.V.C. Instrument (Covers removed).

AUTOMATIC
VOLUME COMPRESSION

now available In the sub-miniature 4-stage

Transistor "MINUET” Hearing Aid

Multitone were the first to introduce A.V.C. in Hearing
Aids in 1936, It has proved essential for:—

1. Cases of deafness with recruitment (Non-linear deafness).

2. The Quality-Conscious deaf who are unable to tolerate
overload distortion.

With the Minuet, two degrees of compression can be

selected by the user. In addition the instrument is ad-

justed during fitting to take’variations in individual optimum

volume requirements.

Weighs only 1} ounces complete with battery

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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: 15
OUC L1s
?f)?:rice 4116

Three Bands
in hand. .

@ Lower in price

@ Rods and insulators completely pre-
assembled and aligned for peak per-
formance.

@ Scamless tubing of high grade alum-
inium throughout.

@ Boom and rod ends sealed to
avoid -aerial noise

@ Monobloc junction units of high-
grade Bakelite for fully weather-
proofed cable connections.

Visit us at THE RADIO SHOW at
Earls Court from August 24—
September 3 on Stand 64

@ See the entire ANTIFERENCE range, which in-
cludes Bands 1, 2 and 3 Indoor and Outdoor Aerials
and several < Addex” Units for converting Band 1
aerials to dual band reception, on STAND NO. 64
at the RADIO SHOW.

BICESTER ROAD, AYLESBURY, BUCKS. Aylesbury 1467/8/9

PHB/2212



54 - WIRELESS WORLD AvugusT, 1955

and NOW ayajlable - -
FERROV

PLASTIC TAPE

Incorporating all the latest developments in tape production

PRE-STRETCHED PVC The QUALITY tape at

BROWN OXIDE nnn .
HIGH OUTPUT a competitive price...

LOW BACKGROUND NOISE 32/6 per 1200 ft reel

EASE OF ERASURE On the well-known universal Ferrovoice Spool

HIGH TENSILE STRENGTH 600 ft 19/6
NON-CURLING 300 fe 12/6

The popular FERROVOICE PAPER TAPE is still available

MAGNETIC COATINGS LIMITED

38 GROSVENOR GARDENS LONDON SWI Telephone: SLOANE 9119

WORKS & LABORATORY: 25 DASHWOOD TRADING ESTATE
LARCH ROAD - LONDON - SWI2 BALHAM 5579

o VARIABLE 3-SPEED

allﬂllll.ﬂ'lllll GRAMOPHONE MOTOR

We present an entirely new three-speed unit operating at
334, 45 and 78 r.p.m. The full 12in. turntable 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 balanced and resxhem.ly mounted,
making it virtually vibrationless, with low noise level and
low hum induction.

The speed change is arranged mechanically and gives a
2% variation on all speeds, the synchronous motor running
at constant speed at all settings. No braking actlon 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 }in. die-cast
board 15%in. x 13}in. with 3{in. clearance distance below
motorboard. Speed selector turret is fitted at left rear of
motorboard. On-off switch at left front also releases pressure
= on the rubber drive assembly. All motorboards are drilled
NEW SUPER LIGHTWEIGHT PICKUP MARK |1 giving an extended to] Akt TConns Smng"d and Super Lightweight

frequency range on L.P, disc. Pickups unless otherwise ordered. When used with these
Head only (Standard or Microgroove) £7 + P.T. £29s. 10d. Total £9 9s. l0d. pickups mounted In position, 3}in. clearance above motor-

h 9 35 0 P.T. €3 5s. 2d. Total £12 8s. 1d T
i i . b U5 s. b ta . 2d. ) c
QElp_ with one head £E-5, SRRk 7 2 Price: £20 + P.T. £7 2s. 6d. Total £272s. 6d.

OVERBEAB AGENTS: 8. Afriea: W. Proctor (Pty.) Ltd., 63 Strand

. Street, Cape Town. Australia: J. H. Magrath & Co. (Pty. )IM 208 Little

R S u G D E N & c o En lneers LTD Lonsdale 8treet, Melbourne. Canada: The Astral Electrie Co, Ltd., 44

. . . . Danforth Road. Toronto 13, Ontario. New Zealand: Turnbull & Jones
Ltd., Head Office, 12/14 Courtenay Place, Wellington. Hong Kong:

WELL GREEN LANE : BRIGHOUSE : YORKSHIRE  oifiiice it 6ot Wihe i aigonns ™ ™

8.A.: (Maln Distributors) Danby Radio Corporation, 19 Bouth 21st
Phone : Halifax 69169. Grams: Connoiseur, Brighouse  §irsh misdeiiins. T Andlo Supply Laboratorics, Kickels Arcade

[ .
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You are there. ..

and though the impact of a pneumatic hammer
does not create a pleasant sound, there are
occasions when accurate reproduction of this and
similar noises is essential to the creation of a
realistic picture in sound.

Realism demands, in particular, the faithful
teproduction of transients—one of the many merits
of R. & A. reproducers.

55

LOUD-SPEAKER

REPRODUCERS AND AMPLIFIERS LIMITED .

MANUFACTURERS TO THE RADIO INDUSTRY

WOLVERHAMPTON

1930

ENGLAND
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MAINS

WHY ENGINEERS SPECIFY

potentiometers—

Egen Potentiometers are based on long experience of
requirements of television and electronic equipment
manufacturers. In design, dependability, accuracy and
freedom from wear they are outstanding, but, above all,
they are completely NOISELESS.

DUAL  POTENTIOMETERS
with concentrie operating
spindles. The new Egen
Dual Potentiometersin-
corporate all these out-
standing design features
— multiple contact
rotors, smooth easy
movement, thorough
screening between sec-
tions, plus a convenient
soldering tag for earth-
ing screened connec-
tions on each metal case. Switch and Potentiometer soldering tags
are of high-grade brass heavily silver plated for easy soldering; they
are pasitively located and withstand soldering heat and bending
without loss of rigidity. Control spindles can be supplied to suit
customers’ requirements.

PRE-SET POTENTIOMETERS. Com-
pletely enclosed in high-grade
phenolic mouldings. Solder tags
heavily silver plated for quick sol-
dering. Fully insulated spindles
with integral control knobs. Tap-
ped for 2-hole 6 B.A. fixing on *
centres. Type (26, wire-wound.
Type 127, carbon.

STANDARD CARBON POTENTIO-
METERS. Made by an entirely
new method ensuring a highly
stableresistance element, which
is also very durable. Silent and
smooth in operation, these
controls offer both mechanical
and electrical reliability. Sol-
dering tags are heavily silver
plated to resist oxidisation, and
the mains switch has an efficient
quick make-and-break action.

PRE-SET RESISTOR. This has a wire-wound resistance element,
traversed by a nickel-silver slider. Adjustment is effected by a
worm drive spindle fitted with a knurled and slotted knob. This
component is smooth and
noiseless in action and is
designed to meet the many
and varied requirements of
the Electronic Industry.
Egen pre-set resistors can
be supplied in multi-bank
assemblies to suit 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 Estate,
Canvey Island, Essex - Phone: Canvey Island 691/2

TRANSFORMERS

FULLY INTERLEAYED
SCREENED AND IMPREGNATED. ALL GUARANTEED

ALL PRIMARIES ARE 200/250 v. Half Shrouded.
HSMé3 (Mldget) Output 250-0-250v. 60 m/a., 6.3 v. at 3 amps.,

SIVAIAT D ATNDS. . Jofics 555 vaioele o sk b ool SRR L . RN - - SEraet « o 16/3
HS63. Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at

b 11T T OO OU PR UOS 16/6
HS40. Windings as above 4 v.at 4amps., 4 v. at 2 amps,,. 16/6

Output.
HS2. 250-0-250 v. B0 My/ar...cuiummvieunrviniiieiiinniinrraonrerranarinan 19/
HS3. 350-0-350 v. 80 m,‘a. 19/-. HS30. 300-0-300 v.80 m/a.... |9/
Hfgx = 250-0-250 v. 100 mfa., 21/-. HS75. 275-0-275 v. 0

..................................................................... =

HS30X. 300-0-300 v. 100 m/fa., 21 HS3X. 350-0-350 v.

TO0 M/AL it e e 21/

Fully Shrouded
FSMé3 (Midgee). Output250-0-250 v. 60 m/a., 6.3 v. at 3 amps.,

v. 1 T S oto00000a000000000 CoNTIRPR -~ ccoooa T gaaooc: 9 16/9
Output

FS2. -150-0-250 v SO s e B L 21/-

FS30. 300-0-300 v.80 mfa. 21/-. FS3. 350-0-350v.80m/a. ...... 21/-

FS2X. 250-0-250 v. 100 m/a. 23/-. FS75. 275-0-275 v. 100 m/a. 23/-
FS30X. 300-0-300 v. 100 mfa. 23/-. FS3X. 350-0-350 v.

FS43. Output 425-0-425 v. 200 mfa.,
4 amps.,C.T.5v. 3amps. Fullyshrouded

FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2'amps., C.T. 6.3 v.

4amps,, C.T.5 v.3amps. Fully shrouded ...........................
F35X. Output 350-0-350 v, 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps.,

4v.3 amps., 0-2-6.3 v. 2 amps. Fully shrouded .................. 65/
FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v.

3amps., 5 v.3 amps. Fullyshrouded .........ccoeeiniiiiiiinnns 44/
FS43X Output 425-0-425 v. 250 mfa., 6.3 v. 6 amps., 6.3 v.

6 amps.. 5 v. 3 amps. Fully shrouded ...................ocenneeee 63/6
HS6. Output 250-0-250 v. 100 mfa., 6.3 v. 6 amps., C.T. 5 v

3 amps. For receiver RI355. Halfshrouded .................... 26/6
HSI150. Output 350-0-350 v. 150 mfa., 6.3 v. 3 amps., C.T. 5 v.

3 amps. Half shrouded ..........ccoovmmueriieeiiiiieniienneicerininns 27/9
F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v

3 amps. Fully shrouded ...........c.ecuuriiircenniiiniiieriniiraeniaa 29/6

FS120. Output 350-0-350 v. 120 m/a., 6.3 v. 2 amps., C.T. 6.3 v.
2 amps., C.T. 5 v. 3 amps. Fully shrouded
PRILI Output 230 v. at 30 m/a., 6.3 v.at 1.5/2amps.
FS150X. utput 350-0-350 v. at 150 m/a., 6.3 v. a2 amps L,
C.T.6.3v.at2amps.,C.T. 5 v.at 3 amps. Fullyshrouded ...... 3176
The above have inputs of 200250 v.

OUTPUT TRANSFORMERS

MIDGET OP. 5,000Q to 3Q
8,000 to 30 o
OFI10. 10/15 watts output, 20 ratios on Fulland HalfPrimary... I7/9

©OP30. 30 watts output, 20 ratios on Full and Half Primary ...... 25/9
Williamson’s O.P. Transformer to Author’s specification £4/l3 [
Chokes for Williamson’s Amplifier, 30 H. at 20 m/a. ......... 16/6

10 H. 3¢ 150 M8, oooiviieeeniiieriiiienierieeeeeeneiieieesnieeeeeonarenns 32/-

FILAMENT TRANSFORMERS
All200/250 v. Input.

F3. 63v. @ 3 amps. 9/6
F4, 4v. @ 2amps,, 7/6. F6, 63 v. @ 2amps. .. T/é
F6X. 63v.@03amps, 5/6. FI2X. 12 v, {amp. . . 8-
FU6. 0-2-4-5-6.3v. @ 4amps., 10/—. FI2. 12.6 v.tapped 6.3 v.
BlampsI, . R . 16/6
F24. 24 v. tapped |2 v. @ 3 amp: 23/6

F29. 0-2-4-5.6.3 v. @ 4amps., I8/9 FUI2 0-4-63v. @ 3amps. 17/6
FU24, 0-12-24v.@ | amp....oicoeeniiiiinnieiiiirnacrienenninennnas 17/6
F5. 63v. @ |0amps.or 5

or 10v. @ 5 amps. 34/-
Fé/4. Four wmdlngs ped ps. . g

by suitable series and parallel connecuons up to 6. 3 v. @

20 amps. ....... 000,00 J000500000006a00EaaGE80. = 0 B000C000E0 2o ABEAAEROK 51/6

Quotations, etc., stamped addressed envelope please.
C.W.O. (add 1/6 in £ for carriage).

Export enquiries invited.

H. ASHWORTH (Dept. W.W),

676, Gt. Horton Road, Bradford 7, Yorks.




AUGUST, 1955 WIRELESS WORLD 57

PYE ERICSSON

SEVEN CHANNEL

VHF FM RADIO TELEPHONE SYSTEM

This 7-channel Radio Link System has been designed
for economy both in initial cost and maintenance
demands.

This has been achieved without sacrifice of essential
facilities or relaxation of performance standards. Both
Radio and Carrier equipment for the 7-channel ter-
minal is housed in a single 6-foot cabinet as illustrated.
The equipment is fully tropicalized and suitable for
continuous unattended operation in all parts of

the world.
)
%
’
- !
L 2 X X1 j‘\{ (X % % 3
T ABBREVIATED SPECIFICATION

- Radio Frequency Range 60—216 mc/s
‘ Transmitter output Power 10 watts, or with Am-
plifier unit—s0 watts

Baseband 7 Channels 0.3—23.4 kc/fs
Maximum Deviation 50 kefs
Receiver Bandwidth 6 db down at + 120 ke/fs
NS
ﬂ 9
Telecommunications
CAMBRIDGE ﬁ ENGLAND
New Zealand Ltd. Pye Canada Ltd. Pye-Electronic Pty., Ltd. Pye Ireland, Ltd
Auflﬁndeg.l..elz:a Ze[aland z\jax, Canada Melbourne, Australia Dublin, Eire
g Pye Limited Pye Corporation of America
T Ji';zzl:‘el:st:::g(hy.) w etiniced Tuycuman 829 270 Park Avenue
South Africa Mexico City ENERESAires New York
PYE LIMITED o o CAMBRIDGE . e ENGLAND

Telephone : FAVERSHAM 311
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Describes the principles,
operation and

uses of

radio valves

“l Yo - ' This book,. by R. W. Hallows, M.A. (Cantab.), M.I.LE.E.,
RRRFRRIRNL 8 AT and H. K. Milward, B.Sc. (Lond.), A.M.LE.E., describes
au B ) the principles, construction, characteristics and uses of
e s I most types of radio valves. The approach is simple and

as far as possible non-mathematical, but the book provides
a thorough understanding of valves and how they work.

83" x 54" 152 pp. 107 illustrations Published for “Wireless World ”
85 6d. net. By posr 8s. 10d.

Obtainable from all booksellers or from liffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1

SPECIEICATION FOR USE AT FREQUENCIES ABOVE
Wade . .. | awsioem h 3,000 C'S ON F.M. TRANSMISSIONS &
Diameter ... ... 3iin.
o A R - WIDE RANGE RECORD REPRODUCTION
Baffle Opening ... ... 3in. diameter b
Flux Density ... over 13,000 gauss go
Total Flux . 3 54,000
Power Handlmg Capacuty 5/6 watts above 1000 ¢/s 25 2 Py 2
Weight of cone and coil .assembly [l grammes 20 / R0 W
Price £5 plus £1/13/3 Purchase Tax, A |
SPECIAL OFFER— During the months of Sep- jof— SUPER3
tember and October 1955 we are prepared to convert L g :
Super 5 units to the new Super 3 model at a nominal g “_5_"_‘3'335__?_“_ 05 i iy
price of 15s. 0d. After this period the cost of conversion 0~  RESPONSE 3o ofF axis t =
will be 30s. 0d. (Packing and carriage included.) o l |5 l 7l l — ' :
c/s Ke/s 15 20

WHARFEDALE WIRELESS WORKS Ltd. ResponsE i wiLe e osserven

IDLE, BRADFORD, YORKSHIRE. THAT 30% OFF AXIS THE RESPONSE IS
Telephone : IDLE 1235/6 (2 lines). Telegrams : Wharfdel, Idle, Bradford. =~ WELL MAINTAINED UP TO 12 KC/S.
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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
loadings required for @ volume controls @ all types of wave change switches @ condensers
@ all controls likely to be met in electronic, radio and television equipment.

These outfits are reasonably priced and comprise :

No. 30 (.130 in. dia.) for remote controls up to 4 in. in length .. £7.0.0
No. I50 (.150 in. dia.) for remote controls up to 6 in. in length ..  £7.10.0
(For use without flexible casing)

INDUSTRIAL DIVISION

iy
Wiy,
MY &
The S, S. White Company will T e

L e e BRITANNIA WORKS. 25-31 ST. PANCRAS WAY,

Tl LONDON, N.W.1. Telephone : EUSton 5393
Adetailed Parts List is available
upon request.
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In addition to our well-known standard
ranges of 2 in. 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 :

SIFAM Electrical Instruments fully meet the high standards
of accuracy and reliability demanded by modern industrial

techniques, production control, laboratory testing, etc.

® 6 in. and 8 in. portables for precision

AUGUST, 1955

% ELECTRICAL INSTRUMENTS

® Audible Braille Mudti-range milli-
ammeters

Contact instruments
Semi log scaled instruments
VU indicators and decibel meters

Moddation meters with special
ballistics

Temperature measuring equipment

Airborne instruments of special design

and industrial use

Write for illustrated catalogue detailing the wide SIFAM range.

SIFAM ELECTRICAL INSTRUMENT CO. LTD.

LEIGH

COURT
Telephone : TORQUAY 4547-8

Specialists in High Quality Reproduction for over 20 years

THE TWIN has been designed to
suit the smaller type of room without
sacrificing quality of reproduction. This
has been achieved with a compact
cabinet (31} in. high, 274 in. wide and
144 in. deep) soundly constructed and
finished in elegant Walnut veneer. Twin
10 in. P.M. Speakers give faithful re-
production, free from distortion and
resonance, and the latest COLLARO
RC54 Auto-changer s fitted. Theradio
chassis is housed in a unique *“*hopper™
arrangement  permitting  armchair
control over all operations.

57 GUINEAS

|

RADIOGRAMS

THE STANDARD i . fullsize
Radiogram (35 in. hish, 41 in. wide,
19 in. deep) constructed to give the
best possible tonal quality, and fitted
with an Adjustable Bass Reflex
-Chamber. It is beautifully finished in
two tone Walnut, and has exceptionally
generous record storage capacity (200
records). The other components have
been selected to maintain this high
standard. The Record Player is a
Collaro RC54 fully mixing auto-
changer fitted with the Studio
Turnover Crystal Pickup Head. The
Speaker is a 10 in. GOODMAN P.M.
having a very high flux density.
(12,000 lines.)

69 GUINEAS

*

The heart of the matter . . .

The versatile F.C. 48 Chassis. hand-
built by crafismen. is fitted in both
these fine Radiograms. The F.C. 48
thas been specially designed to take
ithe fullest advantage of modern High
Fidclity recordings, and the unsur-
passable quallty of the new F.M.
Aransmissions. This very latest
ARMSTRONG §-valve Chassis is
dhe result of over 20 years of speciali-
sation in hirh quality Radiogram
Chassis. The Push-Pull Teirode
Output Stage will give more than
8 watts, with a Frequency Range of

ARMSTRONG

20-20,000 eps. and due to the Ncgative
Feedback employed distordon is
negligible and transient responsc
exceptional,

BASS and TREBLE controls are in-
dependent and continuously variable,
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 1o be simply plugged
in when required. We recommend.
of course, the ARMSTRONG F.M.56

F.C.48 CHASSIS

£23.18. 0

All our models are sold under full and
unconditional money back guarantee
of satisfaction, Prices quoted include
Purchase Tax. Hire Purchase facllities
are available.

We shall be glad to give you a full
demonstration of these, and other
models at our Warlters Road Show-
room, on weekdays from 9 until
6 p.m. (Saturdays 5 p.m.). Special
High Fidelity demonstrations are
given on Thursday evenings from
7 p.m,

If you are unable to visit us please
write for booklet mentioning
Wireless World.

WIRELESS & TELEVISION CO. LTD., WARLTERS RD., LONDON, N.7

Telephone : NOR¢th 3213

TORQUAY
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You must hear the Concertone, before you buy a tape
recorder. You can hear the incomparable Concertone
in the following towns :

ACCRINGTON HALIFAX OLDHAM
ALTRINCHAM HAVERHILL ORPINGTON
AYLESBURY HOUNSLOW
HUDDERSFIELD PORTSMOUTH
BROMLEY HULL PRESTON
BURNLEY HARROW
BIRMINGHAM HASTINGS ROCHDALE
BRIGHTON
BOURNEMOUTH SALTCOATS
BOSCOMBE ﬁfggﬁﬁ'ﬂ,ﬁgm SOUTHALL
BURTON-ON-TRENT KING'S LYNN STAMFORD
BATH SUTTON COLDFIELD
BELFAST STOCKPORT
BEDFORD LONDON SEVENOAKS
BRISTOL LEEDS ST. ALBANS
BOLTON LEICESTER SHREWSBURY
LEAMINGTON SPA STAFFORD
CANVEY ISLAND LICHFIELD STOCKPORT
CARDIFF LIVERPOOL STOKE-ON-TRENT
CARLISLE LUTON STOCKTON
CHELTENHAM STRATFORD-ON-AVON
CAMBRIDGE MACCLESFIELD SUNDERLAND
MAIDSTONE <l
P MELTON MOWBRAY psetr
DENCAEER MANCHESTER
DEAL MARGATE TONBRIDGE
DERBY MARKET HARBOROUGH TUNBRIDGE WELLS
EDINBURGH e i WALSALL
MANSFIELD WEST BROMWICH
FRIERN BARNET WELWYN GARDEN CITY
FOLKESTONE WARRINGTON
NEWCASTLE WATFORD
GRANTHAM NEWCASTLE-UNDER-LYME WOLVERHAMPTON
GLASGOW NORTHAMPTON WORCESTER
GREENOCK NEWPORT WORTHING
GRIMSBY NOTTINGHAM
GATESHEAD NEWARK YORK

These are a few of the towns where specially appointed dealers will be pleased to demonstrate this
super instrument. Send a postcard for the name of your local dealer now.

All export inquiries to :
Messrs. Barnett Shipping & Export Co., Ltd.,
St. Magnus House, 25, Monument Street, London,
E.C.3.

Manufactured - entirely by :
Fisher Electronics Co., Ltd.,
70, Brewer Street, London, W.I.
Telephone: Gerrard 3376.
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*“ 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 Mohile 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

CEMENTATION (MUFFELITE) LTD., 39 VICTORIA STREET, LONDON, 5.W.1

There are also air-damped types

available for the protection of

atrborne equipment.

“Barrymount” isolators are made B A R RY
tn England under licence from

Barry Controls Incorporated of
U.S.4.

6;// lar po/t/féene _'—_”"

——

INSULATED TELEVISION DOWNLEAD CABLES

To meet the exacting demands being made on the efficiency of aerial systems,
the Glover range of Cellular Polythene insulated downleads have been designed
to utilise the superior electrical properties of this new form of polythene.

Details of three designs are given as
being most representative of modern CO-AXIAL TELEVISION DOWNLEADS
Dractice. . CELLULAR P OLYTHENE
" Reference No. G.R.1.S G.R.1.F. G.R. 2.8, G.R.2.F. G.R.3.
Characteristic lmpedance ohms. 75 75 75 75 75
Service Area LOCAL LOCAL LOCAL LOCAL FRINGE
Attenuation dB/100 f¢. a¢ 50 Mc/s. 31-0 31-4 23 246 1-5
The two Cables G.R.., G.R.2. are & - 200 Mcfs, 33
intended for use in the service area and Copper Conductor 1027 710076" 17025 7010 1oas"
. . hes:-
one G.R3. for use in fringe areas and | Dhminmches- | | —
. . . i Over Polythene. 0:093 0-093 0128 0128 0-200
In  situations where interference w Wire Braid. PETT) o7 G = o
is high. .« P.V.C. Sheath. 0157 0157 0202 0202 02%

, W.TGLOVER € CO.LTD.

MEMBERS OF THE C-M-A

TRAFFORD PARK MANCHESTER 17

TRAFFORD PARK 214}
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Laboratory Instruments

Torque Vane Wattmeter —
Type U.181

A feed-through wattmeter for X Band
waveguide No. 16. It will make an
absolute measurement of power over the
range 10 watts to 100 watts C.W., or
the equivalent mean of pulsed power
with an accuracy of+19%,. The V.S.W.R. §
is better than 095,

Radio Frequency Bridge — Type B.601

A wide range bridge for the measurement of
resistance, capacitance and inductance between
15 Kefs and 5 Me/s. It will measure complex
impedances balanced and unbalanced and between
any pair of terminals in a three terminal network.

Video Oscillator — Type 0.22B

A portable instrument covering the
range 10 Kc/s to 10 Mc/s with an out-
put of + 10 dbs to — 50 dbs on 1 volt
p. to p. amplitude stabilised to 0-5 dbs
over its full frequency range. It includes
a 50 cps. square wave output and
facilities for direct reading of the modu-
lus of the load impedance.

FOR DETAILS OF THE RANGE WHICH INCLUDES
AF HF and VHF Bridges Signal Sources Component Test Gear
Microwave Apparatus Special Purpose Equipment
WRITE OR TELEPHONE |
THE WAYNE KERR LABORATORIES LTD - NEW MALDEN ‘- SURREY MALDEN 2202
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EXPORT

1,000 types
of Receiving and
Transmitting Radio

Tubes available ex stock.

HALL ELECTRIC LTD
Haltron House, 49-55 Lisson Grove,

) London, N.W.1.
el.: Ambassador 104! (5 lines) Cables: Hallectric, London

A.t.D APPROVED

“W|LLESDEN”TRANSFORMERS
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS

WILLESDEN TRANSFORMER C0.LTD., 2a FRITHVILLE GARDENS,SHEPHERDS BUSH,LONDONW.12. Telephone:SHE 5819,2714.
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See it at the RADIO CENTRE

«e+ any one of
these popular
Tape Recorders...

Playti
VN prus

“PLAYTIME-PLUS” is complete and ready to
use with a self-contained wide range amplifier and
high flux elliptical loudspeaker. It is simple to
operate, using a single joystick control for all
operations.

The smallest lightweight COMPLETE Tape
Reco;éder giving a FULL HOUR’S PLAYING

: =g TIME.
\ - — ' gns‘ For only 35 gns. complete, the Playtime-Plus gives

quality and performance second to none. Fitted
in an elegant 2-tone suitcase only 124 in. x 10 in. X
PL AYTIME 5% in,, the total weight is less than 20 Ib. For A.C.

For High Fidelity playback through that favourite mains. Recording level indicator ensures perfect

radio or amplifier, the “Playtime” is superb. The recordings.
26 gllS frequency response is limited only by that of the

Complete with microphone and tape.

playback medium. Completely self-contained for
recording ; simple joystick control for all functions;
gzc;{m!"ﬂe}!""' ',;"'Eh ONE HOUR'’S PLAYING TIME. High Fidelity
ond orool of tabe foe  twin track recording heads. Powered by specially

£31 4. 6. designed motor. For A.C. mains 220/250 v.

EDITOR rtwo-speen
The smallest mains-operated fully-automatic two-
speed recorder with 7 in. spools. INDEPENDENT
BASS and TREBLE controls for recording and play-
back ; two hours’ playing time at 33 in. per sec.
IDEAL FOR USE WITH PRE-RECORDED 45
TAPES. Fitted in handsome two-tone case with gns,
attractive gilt fittings. For 200/250v A.C. CamBh e
Hi-Fi model with additional 10 in. speaker microphone and tape.
built in detachable lid .. 49 gns.

EDITOR SUPER Two-speeD

De luxe version of the “Editor” incorporates mixing

and monitoring facilities and single knob control

5 5 super tape deck. Sufficiently powerful to meet any
2ns.

volume requirement. Fitted in padded simulated
crocodile case with continental gilt fittings.

. Cor’rplete »;m. Hi-Fi model with additional 10 in. speaker
microphone and tape. it in detachable lid ac 60 gns. brands of Tape Recorders

BUY ON THE M.O.S. PERSONAL CREDIT PLAN

Send 15 per cent deposit with your order, with remainder spread over any period up
to 18 momgm. All proprietary brands of equipment advertised in this Journal are
available from us under the M.O.S. Personal Credit Plan.

... MAIL ORDER SUPPLY GO.

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

All these and other proprietary

available from stock




66

WIRELESS WORLD

AuGUST, 1955

A Laboratory substitute for the accumulator to provide

an adjustable source of pure D.C.

The LABGEAR ELIMINAC

B.2027
INPUT .. 200/250 V. 40/60 c/s
OUTPUT .. 0-12 V. 5A. Max.
VARIAC CONTROLLED.
LOAD . RIPPLE
I amp. 0.02%
A 0.05%
S5 0.09%
Al 5, 0.14%
B & 0.20%

Additional A.C. output 0-20 . volts
at 10 Amps Variac controlled. Built-in
M/C meter. Size: 4% in. x 12 in. x
11 in. Weight : 50 Ibs.

PLEASE WRITE FOR LEAFLET S 2027

Labgear (Cambridge) Lid.

WILLOW PLACE, CAMBRIDGE, ENGLAND

"PHONE 2494-5

NEwW ARCOLECTRIC SIGNAL LAMPS

For Low Voltage or Mains

lifustrated 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 S.L.90 illustrated here is a typical
Arcolectric low voltage signal lamp-
‘holder. It is designed to accept
popular M.ES. bulbs. -The bulb is
accessible from front or rear of panel.
The domed plastic lens surrounded by
a polished chrome bezel.gives a most
attractive panel appearance. This
holder can be fixed in a single " hole.
The mains voltage signal lamp SL88/N
is supplied complete with an M.E.S.
neon tube and a suitable series
resistance.

Write for Catalogue No. 129

ARCOLECTRIC

S WITLCHES -

CENTRAL AVENUE, WEST MOLESEY, SURREY

S.L.86

S.L.92

. TELEPHONE: MOLESEY 4336 (3LINES)
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" INDEPENDENT TV

BEGINS
\ IN
SEPTEMBER

N

T TN

SAVE YOURSELF A RUSH

Urge your TV customers
to convert now!

NO-ONE WANTS to turn down business, but
you may find yourself in that situation
when independent TV begins —unless
you urge your customers to convert now!

We are doing our bit with a big adver-
tising campaign which is now running.
Big spaces in London evening and sub-
urban newspapers, posters in the Under-
ground, leaflets for your counter, and
windowbills—all these are telling your
customers about the forthcoming pro-
grammes : most of the biggest names in

ASSOCIATED BROADCASTING COMPANY

the entertainment world will be appear-
ing regularly on the new station. We are
telling viewers, too, to come to you with
their enquiries.

But you know what people are like for
putting things off! So warn your cus-
tomers that they may missthe first months
of the new programmes unless they take
steps now!

The new station will bring you plenty
of new business—make sure now that
you can cope with it!

LTD . ASSDCIATED-REDIFFUSION LTD

THE LONDON PROGRAMME CONPANIES

Can you accept
orders for
conversion work
now ?

There will shortly be a heavy

demand on your skilled
labour for conversion work.

- May we suggest you look into

whether you are ready for it
—with the necessary labour
know-how and equipment
supplies?
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EDDYSTONE

—

V.H.F. COMMUNICATIONS RECEIVERS

® Weight 60 Ibs.

MODEL 770R -~ 19 Mc/s.to 165 Mc/s. CONTINUOUS
MODEL 770U- 150 Mc/s.to 500 Mc/s.CONTINUOUS

@ A.C.operation. 110-250 volts. 40-60 cycles.
® Dimensions 16]” x 15" x 87",

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.

@ Finest workmanship.’

PLEASE WRITE FOR FULL SPECIFICATION TO THE MANUFACTURERS::

For full details-of Westalite rectifier units please write stating

. requirements to :
! (Dept. W.W.8) WESTINGHOUSE BRAKE & SIGNAL CO. LTD.
82 York Way, King’s Cross, London, N.1. TERminus 6432
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Perfection in Miniature

WVAC

THE SCIENTIIG
VA

The Ruislip location, already one of the most modern and best equipped valve
factories in the world, has been further extended and is now also the Head Office of

Hivae limited
Telephone : Ruislip 3366 I IVﬂ(: Imltg Cables : HIVAC, RUISLIP

STONEFIELD WAY, VICTORIA ROAD, SOUTH RUISLIP, MIDDLESEX

4T Mo e ¢ sram

= UREX ‘SINCOMAX PERMANENT

NETS are used i1
o L INSTRUMENTS

A further example of the use of Murex
¢ Sincomax’ Magnets where a high energy
product with high magnetic stability is
essential.

Murex °Sincomax’ Magnets with an
alloyed bond between magnet and soft iron,
continue to give accurate and reliable service
in this and many other applications.

PMUREX LIMITED (Powder Metallurgy Division)

RAINHAM ¢ ESSEX ¢ Rainham, Essex 3322
Telex : Londen 8632,
Telegraphic Address : Murex, Rainham, Romford Telex..

LONDON SALES OFFICE: CENTRAL HOUSE, Photograph of a 33" Moving C:oil D.C. Microammeter
UPPER WOBURN PLACE, W.C.l EUSton 8265 by courtesy of The Weir Electrical Instrument Co. Ltd,
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IMPROVED TWO WAVEBAND

my TRE. COILS
M B(Jll Q

ese Long and Medium waveband T.R.F. Coils are an improvement on our already well-known
IhC” ]éoilgs. If you wish to improve the performance of the ‘‘ Midget Three Valve A.C.
REGD.  ptqins Receiver ” by S. W. Amos (Wireless World, February, 1950), we strongly recommend
lhﬁ ufseuof these coils. h .
i oints are worth noting: |
’llj %V:u:rlgr% li’olystyrene Colour C%ded Formers—C2 R.F. Aerial Transformer, Colour Coded Blue—C3
Detector with Reaction, Colour Coded Green.
2. Litz windings on Long waveband.
3. Single 4 B.A. hole fixing. i
4. Coverage: Long wave 800/2,000 metres, Medium wave 190/550 metres.
5. Windings are terminated to tinned copper spills which ensure ease of soldering.
Retail Price—9/- per pair. . . i i
Send 1/- in stamps for General Catalogue. Obta;_nable frorix: all reputable stockists or in case of difficulty direct
rom works.

H.T.
~0003F DIFFERENTIAL & "MAXI-Q' 86t
50KQ § RECT '
i
X2 E—_‘PU
0005E AT ortrans.  DENCO (CLACTON) LTD.,
000) wF. TO MATCH
V=== VALVE
o $900n 357/9 Old Road,
EL33—
70000
Clacton-on-Sea, Essex
50uF
o&sﬁoa 2400 ‘i|z¢.J
-HI-

500 pF._ TWIN GANGED

................................ !

CIRCUIT APPLICATION

STOP PRESS: “ MULLARD F.M. TUNER COILS.” LF. Rejectors, 510/TFF—2/6 each. Aerial Coil L1/L2,
510/AE, 4/6. Choke L3, 510/RFC, 2/-. R.F. Coil L4, 510/RF, 2/6. Osc. Coil-L5/L6, 510/0OSC, 4/6. 1st. I.LF.T.
L7/L8, 510/IFT1, 7/6. 2nd I.F.T. L9/L10, 7/6. Ratio Detector Transformer L11/12/13, 510/RDT, 12/6.
Aluminium Chassis punched with all holes, 12/-.

PHILIPS PRESENT...
UNIVERSAL PULSE GENERATOR
GM 2314
FEATURES:

| Pulse frequency 15 c/s — 200 Kc/s in
6 ranges continuously variable. Accuracy
within 109

2 Pulse width adjustable between 0.75u sec
and 40 m.sec in 7 ranges. Accuracy

within  209. Separate position for
50/50 pulse.

3 50/50 pulse voltage output 10v max. with
reversible polarity.

4 Adjustable pulse width voltage of gqov
max in § steps and o-I v continuously
variable. Rise time o.1u sec.

£ Narrow pulses of 0.25u sec duration at 10v
max also available with reversible polarity.

6 Sinusoidal voltage 15 c¢/s — 200 kc/s at
Iv.r.m.s. can be obtained.

Suitable for external and internal
synchronisation.

(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
u? to date and contains new data on the design
[ ] of Oscilloscopes for pulse work and television.
) All the original information is still included,
INDUSTRIAL  DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2  together with one hundred illustrated samples
of the use of modern Oscilloscopes and
ARC AND RESISTANCE WELDING PLANT AND ELECTRODES * HIGH FREQUENCY GENERATORS * ELECTRONIC associated equipment.

The *“ Oscilloscope and its Applications ” can
MEASURING INSTRUMENTS * MAGNETIC FILTERS ° BATTERY CHARGERS & RECTIFIERS ° LAMPS & be obtained from us post free, at 5s. od. per

LIGHTING BQUIPMENT ° X RAY copy.

We shall be pleased to arrange a demonstration at your convenience

P
-

27

(PMI10044)
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For all Stock Transformers and Chokes

see (Garpners Rabio catalogue

W GARDNERS RADIO LTD., SOMERFORD, CHRISTCHURCH, Hants. Tel.; 1024

LINE OUTPUT TRANSFORMER
TYPE LO. 352

“L.O.352” IS THE TYPE NUMBER OF AN
ENTIRELY NEW ALLEN LINE OUTPUT
AUTO-TRANSFORMER NOW AVAILABLE.

Note the following ** Star " features:
 EHT.: 14 to 18 KV.

% E.H.T. Regulation: Better than 5 M.Q
% Audible Whistle: Negligible.

* Application: Self-running, Square-wave or Sawtooth
en.

% Associated Valves: PL81, PY81.

% Associated Yoke: Allen Type DC665/C.

% H.T. Rail: 190 volts for 14KV.

% Core Material: Mullard Ferroxcube (earthed).

% Scanning Angle: 72 degrees.

e gll.!itable CR.Ts: Any “ wide-angle ” tube, from 14 to

in.

Manufacturers are invited to write for further details and prices. Home-Constructors:
Please send S.A.E. for recommended circuitdiagram and details.

COILS FOR WIRELESS WORLD F.M. TUNER

FMC 102 Aerial Coil .cooooiiiniiiiiiriiiiiiicnienn 1/- each
FMC 103 R.F. Inter-valve Coil ....c.oveveieniinnnnnnen. 5/- each
FMERIDA N Oscillatorf GO, & .. .%ot e e s coblteoalene oot 7/- each
FMC 10l LF. Transformer .......cccocvvviniinnniininnene. 7/6 each
FMC 151 Ratio Detector Transformers ............... 35/- each

(Crystal Diodes built-in)
(Specialists in high-grade television components)

ALLEN GOMPONENTS LTD. 197, LOWER RICHMOND ROAD, RICHMOND, SURREY
———— - e ELEeE——e D i R e e e R O + 1 e S
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You can count on these . . .

... for a reliable performance

STAND-OFF INSULA-
TORS. Working voltage
1,500/5,000. Very high
insulating resistance.
Ceramic non-tracking. Sili-
cone treated to repel mois-
ture (ideal for tropics).
Tag or spill end. We have
a full range to cover most
needs.

S.L8 SPIN WHEEL
DRIVE. A precision slide
rule drive complete with
3 band glass scale. The
spin wheel drive gives
perfect control  through
ratio 24:1. Fitted with
constant velocity coupling,
eliminating strain on con-
denser and  providing
mechanical and electrical
isolation from vibration and
noise.

M.G. GANG CON-
DENSER. Available as
1, 2 or 3 gang, 490
nominal capacity. matched
and standardised to close
limits. Cadmium plated
steel frame. Aluminium
Vanes. Low loss non-
hygroscopic insulation.
Length excluding spindle:
1 gang—14in. to 3 gang
—34in.

Price 1 gang, 9/3.

2 gang, 14/- 3 gang, 18/3

AugusT, 1955
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Write for full details of the complete range of precision-
built components for Radio and Television industry.

JACKSON BROS. (London) LTD., «ingswaAy

Telephone : CROydon 2754-5.

WADDON -

Telegrams : WALFILCO, SOUPHONE, LONDON.

SURREY

We can supply the i K B

complete range of :

Subminlature,

Minilyt Mico and /Nh'
Panclimatic Con- . "
densers. y . _:h.
Your enqulries are
invited.

Technical  speci- £
fication and cata. "
logues on demand. e

(Sole Agents for Greal‘-Brifal'n)

TRIA NON
ELECTRIC LTD.

95,CoBBOLD ROAD:
WILLESDEN ,LONDON,N.W.I0

TELEPHONE: WILLESDEN 211 6 l

) (BD

BROOKES

mean

DEPENDABLE

. frequency

control

Illustrated left is a Type S
Crystal unit from a ran
covering 100 Kcfs to 15 Mc¢/s

® Black Bakelite case.

® 11" high X 1&° wide X 4°
thick.

@ Two }” dia. pins spaced §*

centres.

All Brookes Crystals are made to exacting standards and
close tolerances. They are available with a variety of bases
and in a wide range of frequencies. There is a Brookes
Crystal to suit your purpose—let us have your enquiry now.

Brookes Crystals Ltd.
Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
181/3 TRAFALGAR ROAD, LONDON, S.E.I0
Phone: GREenwich 1828 Grams: Xtals, Green, London
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‘ ' — “Designed exclusively for bome
W a‘R High deeliytyijfte;u ”

-

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. It 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 Unit 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

Primarily designed to house the exceptional Goodmans Axiom 102 speaker, l 12-page lllustrated Booklet post free on request. |
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 majority of overseas cauntries.

to that suggested by its modest price. Compact in size it is the ideal re:
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). ROGERS nEVELOPMENTS co-

Louvred side panels £3 per pair. Goodmans AXIOM [02 £9/18;) incl,
Illustrated literaturé post free on request. “ Rodevco House,’’ 116, Blackheath Rd., S.E.10. TiDeway 1723

GECALLOY CORES

Trade and Export enquiries lnvited.

—or R} | GRADE M.E.

Low cost cores for
frequencies up to 50 Mc/s.

| GRADE M.F.
‘ ‘ ‘ High quality cores for
frequencies up to 300 Mc/s.
Write for List No. GRC 5303/6

SALFORD ELECTRICAL INSTRUMENTS LTD.

PEEL WORKS < SILK STREET - SALFORD 3 - LANCS
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. OF ENGLAND
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come to the
PERMANENT
AUDIO FAIR

The radio show is coming shortly, but many
enthusiasts may be unable to visit it, for one
reason or another. This doesn’t mean that
they need to miss seeing all the new equip-

ment, because here at Classic we have our own

show on all the time*, with all that is newest
and best, available for comparative
demonstrations.

*Open 9 a.m.-5.30 Monday to Saturday.

Wednesday close 1 p.m.

PICK-UPS Cash Price Deposit
Ferranti Diamond Styli ... ... £24 6 8 £3 16
Leak Diamond Stylj ........ £2019 9 £315
Lowther Diamond Styli .... £16 16 7 £2 11
Tannoy pick-up complete .... £20 9 6 £3 9
AMPLIFIERS AND FM UNITS

Quad Mark IT  ............ £42 0 0 £6 6
Quad FM. ................ £28 17 6 £4 17
Leak TL 12 Mark IT........ £45 3 0 £7 17
Leak F.M. (provisional price) £3310 0 £5 0
Tannoy ........ . Erry £63 0 0 £9 9
PYE oot £42 0 0 £6 6
Dynaron FM. ............ £24 0 O £3 10
Goodsell FM. T 402 ...... £18 15 2 £3 9
LOUDSPEAKERS

Lowther TP.1 ............ £96 0 0 £14 8
Tannoy Autograph ........ £131 5 0 £31 5
Tannoy Junior.............. £100 16 0 £15 16
Tannoy York 12in. ........ £3715 0 £814
TAPE RECORDERS

Ferrograph 33-74 i.p.s. ...... £7916 0 £12 0
Ferrograph 74-15ip.s. ...... £90 6 0 £13 10
Grundig TK 12 ............ £7310 0 £11 2
Grundig TK 820 .......... £102 18 0 £15 9
Grundig Stenorette.......... £38 5 0 £5 14
MSSPMR 25X ............ £150 0 0 £22 10
EAP Elizabethan .......... £50 8 0 £7 10

Balance payable in each case over 6, 9, 12, 18 or 24 months,

We also have a number of shop-soiled and
secondhand items of Hi-Fi and TR equipment
at attractively reduced prices. Send for
spectal list post free.

for fair play all the time

CLASSIC

ELECTRICAL COMPANY LIMITED

HI-FI, TR, YHF SPECIALISTS

152-364 LOWER ADDISCOMBE RD., CROYDON, SURREY

Telephone: ADDiscombe 6061

N O O e
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— M. R. SUPPLIES Ltd.

For the right goods at the right price. Full and fair descriptions. Immediate deilvery,
carefully packed. Prices pett.

HIGH DUTY MAINS TRANSFORMERS (5} kvA). Very fine offer of £40 units
ex. Philips. Brand new, ex. cancelled order. Primary tapped 200/250 v., 50 c. 1 phase.
Secondary providing taps up to 180 volta 30 amps (or 360 volta 15 amps). Taps:—
4, 8,12, 18, 20, 42, 68, 90 120, 140 and 180 volts (two identical secondary windings).
Dimensions;—13in. high by 10in. width by 19imn. length, weight approx. 1 cwt.
Double-wound, tropical specification. We have 25 only at £12/10/- each nett,
ex. this address. Suitable for use with high-current rectifiers, mains isolation, and
general laboratory use. We prefer that these be picked up from here but can quote
for despatch. Buitable rectifiers for above, 1f required, are in stock.

L.V. HIGH CURRENT TRANSFORMERS (ex. above cancelled order). Brand new.
Prlm;—200/250 v. 50 ¢. 1 ph. Sec.;—Two ldentical windings of 1 volt 40 amps.
Windings in parallel produce 1 volt 80 amps, A few at 28/6 (despatch 2/6).
AIRCRAFT LANDING LIGHTS, with geared motor traverse. Operation from 12/24
volts. Diameter of lamp; 8in., with fine parabolic reflector and 240-watt lamp.
Lamp automatically lights at end of traverse. We have sold a number for theatricals,
flood lighting, boats, cars; garages, etc., at the bargain price of 55/~ each (cost over
£15). Despatch 5/- U.K. These are brand new in original packing.

SYNCHRONOUS TIME SWITCHES. 200{230 v. 50 c. Can be set to switch on and
off at any desired time of the day. Load capacity 4 amps A.O. (250 v.). In wall
mount metal housing with glass window. Becondband, perfect, 58/8 (des. 2/6).
The finest bargain in first-grade Time Bwitches.

ROTARY TRANSFORMERS (Perm. magnet field—{for stepping up or down). Three
commutators, 6 and 12 volt to 230 v. D.C., 65 mA,, or will deliver 8 or 12 volts from
200/250 v. D.C. mains for model railways, or 200/250 v. D.C. from car battery for
electric razors. Very handy units, in new condition, 12/8 (des. 2/-).

STUD SWITCHES, with 20 stud taps, make before break, 5in. sq. by 2in. deep,
with laninated awitch arm, brand new, boxed, 8/8 (des. 1/-),

DUAL ELECTROMAGNETIC COUNTERS. Operation 20/24 v. D.C. (or 50 v. A.0)
and fitted with manual re-set. Each contains two separately energised counters
each counting up to 9999—speed up to 1,000 operations per minute. In cylindrical
housing 3iin. dia. by 5in. deep, suitable for panel mount. Brand new, each in
moisture-proof pack, 37/6 (des. 2/6),

MAINS MOTORS, Best capacitorfinduction type, for 230/250 v. 50 c. 1 ph. {(capacitor
fitted to motor) 1,435 £.p.m. reversible, One-quarter H.P. £4/18/8 (des. 5/-). Also
Orne-half H.P,, same type, ball bearings, £7/5/- (des. 7/6). These are brand new.
F.H.P, GEARED MOTORS —we are the largest stockists in London and we invite
interested firms to send for our nett lisc GM/358 giving full details of ;uany models
{rom stock. PFinal speeds from 1 r.p.m. to 160 r.p.m., final torques from 8 1bs. fins. to
75 1bs.fins, Prices trom} £5/17/8. Dimensional drawings avuilable,

SMALL GEAR BOXES., Double worm gear, 3001 reduction. In die-cast housing
28 x 2§ x 2in, Pinal shatt }in. dia. by 1}in. proj. Ball bearings, transmission up to
1/10th H.P., 45/~ (dea. 1/6).

PUSH-BUTTON SWITCHES, Two-button, push-on, push-off. Diamond H, capacity
B amps (250 v.), 2/8 (des. 6d.).

Details on request;—Philips Variable Transformers, 8tuart Electrie Pumps, B.P.L.
M ing Instr ts, Ther ts, Ext Fans.

M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1
Telephone : MUSeum 2958
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! n? 8.6G.Brown
o LIGHTWEIGHT
HEADPHONES

FOR LADIES

Specially designed for
use with dictation and
recording machines.

These Headphones are extremely
light in weight—only 3} ounces.
They can be worn for long periods
without the slightest discomfort.
They do not disarrange the hair and
poses, 8rochure 9
W * sent on re. are designed to ensure long and
quest. reliable service.

S. G. Brown provide
Headphones and as-
socigted equipment
for all known pur-

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241
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Why 044le woth ngcm 7
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ouR NEW B8.800 INCREMENTAL
INDUCTANCE BRIDGE

operates under working conditions and frequencies §
50 mH to 500 H

at any frequency from £175
25 ¢/s to 3 Kc/s Delivery
with superimposed d.c. from 3-4 months
0to I5A

Variable a.c. excitation measured across
the component under test.

Direct reading of L and Q. R\ N

Logarithmic multi-range null indicator. T g
Selective amplifier ensures sharp balance X W:‘

free from waveform error.

JW//W A

57 CLARENDON ROAD - WATFORD - HERTS. Cables : FURZLAB, LONDON - Tel.: Gadebrook 4686/7

TOWARDS PERFECTION .

demands constant research and development

25,110 gauss, average gap flux!

YES that is the new amazing magnetic per-
formance of our latest P.M.4 drive units.
Undoubtedly the most efficient drive unit in
the world.

Fitted to the Lowther-Hegeman reproducer
or the P.W.1 Corner Horn housing.

Recent reviews on Lowther Units:—

T.P.1. “Record News” (May issue). “ This
is without doubt one of the finest speakers
obtainable.”

P.M.4. Radio People, Ltd., Hong Kong. “ The
crowd unanimously voted for the P.M.4.”
P.M.2. “Radio & Electronics> (May issue).

“ The fabulous P.M.2 drive unit . ..” (part
of article on horn loading).

Lowther P.M.4 drive unit. £48 ex works
Further details of this and other Lowther quality products gladly forwarded upon request.

LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARK'S ROAD, BROMLEY, KENT

Telephone: RAVensbourne 5225
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Are you searching

FOR HIGH QUALITY

ELECTRONIC MINIATURES

Make contact with Ardente Accoustic Labora-
tories Limited, for details of high-quality
MiniatureEarphones,Transformers,Switches,
Volume Controls, Plugs and Sockets; also of
the widely-known ARDENTE Hearing Aids.

7% S A 2700

MINIATURE EARPHONE

N\

Tl .
HIEAN %
= Pt A
3 T 7
E t Tt /
= sal 1 | CONSTANT VOLTAGE ?
~ CURVE A
2 =600 AT 1000 CPE. i //&
= R o] %
PO i 7
100 OO 4000 %
FREQUENCY N CPS A
:
The latest Miniature Earphone is characterised by its high ?//
efficiency and slim, elegant appearance. The curve shown 7

above was taken on a Post Office type 14 c.c. artificial ear
and the dotted lines represent the 95% confidence limits
calculated from a batch of Earphones of this type.

Controlled mecthods of manufacture, in which the magnet
in each unit is individually adjusted and aged; plus a
detailed inspection procedure which includes an automatic
curve trace on cach Earphone, ensures a uniform product
of high quality and reliability.

S

A wide choice of impedance values can be produced to
meet the designer's needs.

SN

SUB-MINIATURE TRANSFORMERS

will be featured in our next advertisement in this Ee H
-erics; details will gladly be sent upon applicaziar-

D

N
N

S
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S
&
SN

.
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ELECTRONEC
COMPONENTS

Dezails on request to
ARDENTE ACOUSTIC LABORATORIES LTD.

Springfield Works, Horn Lane, Acton, London W.3
Telephone: ACOrn 4161-1282

AvugusTt, 1955
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WVAC

ELECTRICAL EQUIPMENYT

For all A.C. or D.C. mains voltages—long
{ life—negligible power consumption—
extreme reliability.

MAY WE SEND YOU
A DETAILED FOLDER ?

INDICATOR

LAMPS HIVAC LIMITED
STONEFIELD WAY, VICTORIA ROAD,
SOUTH RUISLIP, MIDDLESEX

Telephone : Ruislip 3366

AUTOMATIC COIL
WINDING MACHINE
Type Al/1. (25-50 S.W.G.) Type Al/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
simultaneously.

@ Micrometer traverse wetting.

@ Wire Gauge Indicator engraved with
various wire gauges to which the
machine can quickly be set.

@ All steel parts are either cadmium
or chromium plated.

@ Instantaneous re-set counter reading
up to }00,000 Turns.

@ Entirely new Wire Tensioning Stand
to hold two reels of wire.
We will be pleased to
send youan illus- _
trated leaf-
let giving a
Sfulltechnical
specification
on request.

foleeee [ro

73 UXBRIDGE ROAD, EALING, LONDON, W.5
Ealing 8322
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7
HIGH SPEED
SOLDERING

Obtainable from all
leading tool merchants
and factors

Fully descriptive brochure

Alternative

free on request Types
Alternative Types Type 31
Type 32 Lo Type 41
1 Type 71
Type 81

Type 22

TRIGGER FEED
SOLDERGUN

Type No. 51 is designed
specially for all modern assembly
operations. Solder is fed automatically
with finger trigger-action and two
reels are supplied—one |5 ft. acid-

cored and one IS ft. resin-cored.

Unbeatable from every soldering point
of view, well able to withstand hard
workshop treatment and continuous use.

Features include rapid constant localised

heat — solid sturdy construction — low

current consumption — perfect balance —
easy replacement of all connections. A type
and bit for every purpose from fine instru-
ment to heavy industrial work. Each tool
includes 5 feet tough rubber 3-core cable.

WOLF ELECTRIC TOOLS LIMITED

PIONEER WORKS .- HANGER LANE .- LONDON = W.5
Tel: PERivale 5631-4
Branches: Birmingham « Bristol « Glasgow « Leeds « Manchester » Newcastle
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IT'S A Sound JOB!

unitelex
“prima> TAPE RECORDER

Increased production has enabled us to reduce considerably
the price of our new * prima,” features of which include
the use of the Truvox Mk.IIIU Tape Deck, which tracks
the pre-recorded tapes now on issue; improved frequency
response from 60 c. to 11.5 kc.; matching for 15 ohm or
3 ohm external speakers; headphone monitor output. As
before, amplifier can be used for direct playthrough;
independent bass and treble controls are incorporated;
valves are latest B.V.A. miniature types; magic eye is
incorporated. Supplied complete with filtercell microphone
and 1,200ft. Tape.

RETAIL HGNS NOW 52 GNS.

Also available
with matching cover and
baseplate under Type No. MG4A

Retail price 91 GNS.

9P & -
TYPE MG4A

unitelex M.G.4 amplifier

A low-cost general purpose amplifier of outstanding
performance and distinguished appearance. Output is
5 watts, with matching for 15 ohm and 3 ohm speakers.
Input is switched for pickup (90 mV) or microphone
(30 mV.). Ingramophone condition, distortion is 0.89, for 3
watts output at 1 kc, and frequency range is 40/30,000 cycles
-+ 3 db, 30 db of negative feedback being RETAIL
employed. B.V.A.valves used throughout.

81 ans.

unitelex
(london) ltd.

2/4 PAGNELL ST., LONDON, S.E.l14
Tel: TIDeway 5842

R

(£
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Model 6

ORYX "

INSTRUMENTS
HEATING-UP TIME 30-45 SECONDS
British made and designed for production line performance.

Model 6A

v/

(ACTUAL SIZES SHOWN)

Model ¢
Model 12

B-MINIATURE
SOLDERING

ANTE

LONDON-E.C.3

Con- Bit I 2 | prs Spare
Mod. | R tion : Voltage Bin et Weight | Price Bits
‘ i 316i '
12 | 12 wates | 6, 12, 24 or 50 (4(”;;) 050z | 25-| 2/-
|
= l § i
9 ‘ 8.3 wates | 6, 12 or 24 (i/n"‘) | 0250z | 25/- | I8
1 1 | A
| | } |
6A | 6watts | 6 only (23_{‘31'"~_) {025 oz‘l 25/- ‘
.
1 h I
6 | swaes | 6only | (,!/6""‘ |ozs or. | 25/- | fixed
3 TOWER HILL  Phonc: ROYAL: 4439

Grams (Overseas) :
“ AntexHim London **

ALWAYS “FIT”

T CASTORS

THE WORLD'S BEST

: CONTRACTING
v ont TUBE
ADAPTOR

For 2%, 1", 1", 1}" tubes,
Quickgrip Adaptors are fitted
by hand as no toolsare required.
27,247, 3", and 4” wheels

may be used.

Ask for Brochure
and pages 8, 25, 57.

Numerous other types of
head fittings available

Engineers, Patentees and Sole Manufacturers

‘ AUTOSET (PRODUCTION) LTD.
DEPT. *“ H,” STOUR STREET, BIRMINGHAM, 18
EDG. 1143 (3 lines). Estd. over 35 years.
Please mention ** Wireless World”

5 W’U SPRINGS,
WIREWORK

& METAL PRESS

7he HEATH SPRING & NOTION (¢ L™

HEADLESS CROSS. REDDITCH, ENG.
7e/ephone REDDITCH 86! - 862
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SUPPLIES

OFFER CONSTRUCTORS TWO FIRST CLASS RECEIVERS

The SUPEREX

55 ATTACHE PORTABLE
BUILDING COST £7.15.0 plus 3/6 P. & P.

The **SYCAMORE " CABINET ASSEMBLY

The **SUPERIOR FOUR”

T.R.F. RECEIVER

BUILDING COST £6.17.6 Inc. Postaze,

A handsome cabinet finished in clear polished sycamore,
size 12in, X ?n. x 5in. Suitable for building a modern
three valve plus rectifier receiver, Complete with a
ready drilled tin plate chanssis, dial and back plate, drum,
spring, drive spindle, three knobs, fixing brackets,
pointer, Price 30/- plus 2/8 P. & P. Pleass Note:
Regret no circuit diagram avaflable with this cabinet
assembly.

EXTENSION SPEAKER CABINET

® Really outstanding quality.

@ Four Valve Battery Superhet.

@ Long and Mediom Wave-Lengths.

@ Perfect Reception in All Areas,

@ Rexined Cabinet 10}in. x 8tin. x 5in.
@ Very Simple Construction.

Send 1/6 for Superex * 55 Construction

A really smart rexine covered cabinet available in twin
colours: Grey and Wine, Grey and Blne, Grey and Green.
;lea:e lk;te seuon,a' choice iv/lael; ordering, Sin. Speaker
Booklet an: ri ist, ype. Price 16/8, plos

! o] s 8peaker Type. Price 19/8, plus

A.C. Mains 200-240 volts.

L]

© Long and Medinm Wave-Lengths.

@ Well Tried Reliable Cirouit.

@ Uses 7in. X 4in, Elliptical Speaker,

@ Handsome Cablnet 10in. x 10jin. X Sin.
@ All Parts Available Separately,

Send 1/6 for Construction Booklet and Price

& P, 6}in. or 8in. List.
1/8 P. & P,

TERMS : Cash with order or (WW A g) 37, HILLSIDE, STONEBRIDGE, 5o open 9 am. to 6 p.m. Monday

C.0.D. Extra charge for C.0.D
U.K, and N. Ireland only.

" LONDON, N.W.10.

to Saturday, | p.m. Thursdoy,

TEL.: ELGAR 3644

RECEIVERS

All receivers are in good working order and condition unless stated.
Hallicrafters Portable, mains or battery receiver, as new, £50. SX28,
550 kc/s.-42 Mc/s., £45. SX24, 550-42 Mc/s., £28. S20R, 550-42
Mc/s., £25. S20, £20. S29, A.C./D.C. portable battery 550-32
Mc/s., £25. 838 A.C./D.C. 110-250 v. 550-30 Mc/s., £20. Also in
stock S27, 30 Mc/s.-150 Mc/s., S27CA, 150-230 Mc/s,, HT11A
Marine 12 v, radiotelephones. HRO receivers junior and senior
types with all coils and power supplies from £27, complete.
National NC44, NR100, NC81X, NC200. Natlonal NC173,
550-32 Mc/s., as NEW, £65. Marconi CR100. 60 kc/s.-30
Mc/s. reconditioned, £32; RME 69, £35. Eddystone receivers:
Types 640, 1.2-30 Mc/s., £22/10/-; 740, 550 kc/s.-32 Mc/s., £35;
750, £48; 680, £65; 670, £35; 504, £25. Hammarlund Super
Pro, £45. RCA receivers, AR88D and LF from £55. Set of three
dials for model D, £1/10/-. Many other makes in stock.

MANUALS
For RECEIVERS AR88D-LF, AR77E, R107, Marconi
CR100, S20R, SX24, $X28, éz, TX/RX, HROs, etc.,
photostaticcopies .............. ... ... percopy £1 7 6

BRITISH TEST EQUIPMENT
AVO model 7, as NEW, £15, Avo 40, £12/10/-. AVO Roller
panel Valve tester, £10. Evershed Wee Meggers, 500 v., £12/10/-.
Bridge types in stock, Marconi Signal Generators. TF144G.
TF390G. TF517. Cossor Double Beam Scopes, from £35.
Many other instruments in stock.

SERVICE AND REALIGNMENT
of all British and U.S.A. types
COMMUNICATIONS RECEIVERS

Shop hours, 9.30 a.m. to 6 p.m.

,to makers’ specifications AT LOW COST}

—UNIVERSAL ELECTRONICS—

OUR RANGE OF QUALITY EQUIPMENT

Whether new or used, it is all guaranteed to be In perfect condition

IS MOST COMPREHENSIVE

U.S.A. MICROWAVE TEST GEAR

No technical manuals for sale. Please write for prices.
TS45 3cm. Signal Generator. TS3. S band power frequency
meter, TS13. X band signal generator, TS14. S band signal
generator. TS120. X band pulsed signal generator. TS34. Radar
Synchroscope. TS36. X band power meter. TS69. 300-100 Mc/s.
frequency meter. TS127. 300-700 Mc/s frequency meter. TS174
(V.H.F. version of BC221) 20-250 Mc/s. TS175. 80-1,000 Mc/s.
S%NBRAL RADIO type 804B. 8-300 Mc/s. signal generator,
Ferrio type 32A. Radio noise and field strength meter.
All laboratory equip may be insp d by appointmen:.

RECEIVERS - KLYSTRONS : MAGNETRONS
U.S.A. type. APR4 Receiver complete. 30-1,000 Mc/s., APRS,
1,000-6,000 Mc/s. Klystrons 723/AB 3 cm. 707A, 707B, 2K28,
2K33 (1.5 em.), CV129,

Magnetrons. 7254, 2]32, 2K33, 2K25, 2]36, 2]39, 2J54, 2]J22, TR
cells 1B24, and many other items of equipment covering HF. VHF,
UHF and centimetric bands.

ANNUAL HOLIDAYS
Note: We are closing from July 22 to August 6 inclusive.
Y U.S.A. FREQUENCY METERS Tyre BC22|
125 kc/s-20 Mc/s. Complete with calibration charts,
Available from stock. CONDITION PERFECT.

SPECIAL OFFER 'n TEST METERS—

Taylor Universal Meter 83A, resistance range up to
10 M, 5000 v., output range included. Contained in polished
wooden box. Excellent condition. price £9/10/- each.
Ferrantl A.C./D.C. Universal Meter. Small compact
unit in case, £4/17/6, plus carriage.

22 LISLE STREET, LEICESTER SQ., LONDON, W.C.2. e o o st o

OPEN ALL DAY SATURDAY.

Thursday 9.30 a.m. to | p.m. MEAdway 3145 (Night)
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WEYRAD

COMPONENTS FOR FREQUENCY MODULATION

COMBINED AM/FM COIL PACK. TYPE B.50.
Provides AM reception on Long and Medium waves and
FM in the 84-96 Mc/s. band.

Completely assembled with 4-position switch, valve holders,
screens and all associated components. Designed for use with
valves types 8AMé6 (R.F. amplifier on FM only) and 8BE6
Frequency Changer (AM and FM).

Dimensions: Width 5%in. Length 4}in. (plus switch spindle).
Overall depth 44in.

The tuning condenser Is a twin gang, 2-section type and can
also be supplied with the Coil Pack.

PRICE: Coil Pack 71/9. Plus 23/4 P.T. Tuning Condenser 22/-.

I.LF. TRANSFORMERS AND RATIO DETECTOR.

Type P.21/i 470 kc/s and 10.7 Mc/s |.F. Transformers.

Type P.21/2 470 Kc/s. |.F. and Ratio Detector.
Iron-cored assemblies mounted in aluminium cans, core
adjustment at opposite sides of can. Size 3in. square, 34in,
high. Recommended valves are—6BE6, 6BA6 and EABCB80.

PRICE P.21/l, 12/6 each. P.21/2, 14/2 each.

TEEoNE— WEYMOUTH RADIO MFG, CO., LTD. Tfcrans—

WEYMOUTH WEYRAD,

701. CRESCENT STREET, WEYMOUTH, DORSET wermouTH.

b BRADMA‘T@ ] VARIACS for S-M-O-O-T-H

"(REGD. TRADE MARK) Voltage Control

PRECISION HI-FIDELITY
MAGNETIC SOUND HEADS
HALF TRACK HEADS AVAILABLE:

Model 5RP Record/Play Head..........c............. £3 5 0
Model 6RP Super Fidelity Record/Play Heads... £3 15 0
Model 5R Record Head

(Used in conjunction with 6RP head)............ £3 5 0
Model SE Erase Head.............ccooooooiiiiiiniiie, £ 5 0
Commercial ** friction "’ type mounting stems... 4/-extra
Standard Heads—High Impedance, Low Impedance T‘:‘.e "ZIA'“AC": isf the °"i8it';‘a" ,;°“Iﬁ"“°':5|Yl
i a |usta e auto-transformer... e ldeal contro
Heads and Special Heads made to order. for varying the a-c voltage applied to any electrical,
electronic, radar or communications equipment.
SGREENING cANs o Voltages from Zero to 179 above line are obtained
by a 320-degree rotation of the shaft, which is equip-
All Mumgtal .................... T SN 8/6 each ped with a direct-reading dial, calnbra’xted accurately.
Composite (Steel/Mumetal) ........c.cceevvuerennnnnn. 4/6 each “VARIAC"” offers many real advantages over any
We specialise—that is why deck manufacturers standardise other type of a-c control: compared with the losses
our heads. of resistive controls they save their initial cost
within about one year. They are available in various
e sizes from 170 VA up to 25 Kilowatts. 3-gang assemb-
Model 5 range of desks to take 7in., 93in. or 104in. Reels. lies are also available for 3-phase working. Prices
Push-button control-three heads-two speeds-three motors. vary from £7.10.0. upwards.
X X . 1 Write for our Catalogue—Technical Manual V-549,
Werite for details. Trade supplied which gives all.possible information, to:

BRADMATIC LIMITED CLAUDE LYONS LTD.

Station Road, Aston, Birmingham 6.
Telephone: East 2881-2.  Telegrams: Bradmatic, Birmingham.

Head Office and Works. 76 Oldhall Street, Liverpool 3, Lancs.
Southern Factory: Valley Works, Ware Road, Moddesdon, Herts,
| t Registered Trade Mark.
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R.C.A, TRANSMITTERS. Type 4331. | kW. (telephone);
1.4 kW. (telegraph). Frequency range 3 Mc. to 20 Mc.

BC610 TRANSMITTERS with speech amplifier, aerial tuning
unit, etc. Brand new. -

RCA TRANSMITTERS. Type ET-4336. Complete with original
speech amplifier, crystal multiplier and VFO units. Unused and re-
conditioned. Can be supplied with very large quantity of spares.
RCA TRANSMITTERS. Type ET-4332 modified by R.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 Mcfs. Each channel 400 w. outaut.
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.RT77's, S27%s, BC.312, BC.342, R.109
and others.

METAL RECTIFIERS Type 1B, D.C. output 10 amps at 22 v,
input 220/250 v., 50 cfs.
All above items in excellent working condition.
Working demonstration upon request.

SPARES A large selection available for SCR399 (BC610),
ET4336, SCR610, EE8 Telephones, and Tele-
printers type 7B.

Ti( VALVES 805, 807, 813, 861, G6A, 100TH, 250TH, and many
others.

Large stock of Tx condensers, crystals and othe. components.

P.CA. RADIO

New Address, Offices and Works
BEAVOR LANE, HAMMERSMITH, LONDON, W.6

Telephone : RIV 8006/7

METERS

LARGE AND VARIED
STOCKS AVAILABLE
FOR IMMEDIATE
DELIVERY

EXAMPLES FROM OUR RANGE OF 2fin.
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, 15,

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.

VYOLTS 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 1639

Supplied to Government Departments, B.B.C.,
Leading Manufacturers & Research Laboratories

e
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OUNCES LIGHTER — GIVING MORE COMFORT
AND CONVENIENCE AND BETTER SOUND

A new development in headphones which will save
many a headache and hair-do. Weighing less than
2 ounces, TELECLIP suspends from the ears under
the chin, leaving ample clearance for speaking. The
earphones, cushioned with foam nylon plugs, have a
high sensitivity and wide frequency range. TELECLIP
is hygienically finished in aluminium grey plastic, is
inconspicuous in use and can be worn for hours
without fatigue.

SOME OF ITS USES

By telephone operators, receptionists and dictaphone
typists. . . . In hospitals, churches, lecture rooms, beauty
parlours and hairdressing salons . . . for military com-
munications . . . by radio operators and constructors.

Send for leaflet fully describing TELECLIP and its many
applications, also for quotations and terms.

ELECTRO-ACOUSTIC ENGINEERS

ARDENTE ACOUSTIC LABORATORIES LIMITED

SPRINGFIELD WORKS, HORN LANE, ACTON, LONDON W.3
TELEPHONES: ACORN 4161-1282
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Immediate delivery from stock

ol 1

OVWNOOO O=NG o oo

TEST EQUIPMENT

AVO

RodElB)... 0.0 e oo
Model 7 (latest
Uniminor Mk. |

Electronic Meter

Wide Band Sig/Gen. £30

Valve Characteristic

Meter MK 1}

Carrying Cases
Models 7, 8 and 40 £3

ADVANCE

H.1 (Sig/Geng
SZ (Sig/Gen

COSSOR
Oscilloscope 1035 ...£120 0
Oscilloscope 1052 ...£104 0

Volt: Calibrator 1433 £18 5

TAYLOR
All new Taylor Test Gear
stock.

PICK-UPS
ACOS HGP20
DECCA

X.M.S. Magnetic ......
CONNOISSEUR

Super Ljweight

Spare Heads ...

COLLARO STU

82
y -
164 Charing Cross Road, London, W.C.2.
Export enquiries welcomed.

TAPE RECORDERS RECORD REPRODUCING
ST = yo, i COLLA::::(P:ILES'::TRIPTIO
GRUNDIG TK5 ... 45gns. | Model 2010 PX. 18 11
GRUNDIG TKs8I? ...... 95 gns. RC 4
GRUNDIG TK820/3D ... 98 gns.

FERROGRAPH 2A/N ... 76 gns.
VORTEXION 1A ... 80 gns. | 307 Transcrip ...
VORTEXION 2B ...... £99 Type_'TAAC: ...........
SUPER EDITOR ... ssiensl RS R RRETRE " 2d
ACE BATTERY ......... £52 | CONNOISSEUR j
Variable 3 speed...... £25 I5
The following Recording Tapes
are available from stock. SPEAKERS
1,750f¢. 1,200fe. 600ft. W.B. STENTORIAN
FERROGRAPH n;g:g .......... g 100
£3/3)- HE912 8 9
FERROGRAPH 45/-  26/9 HF3|(7)I52 t ok ! om
,7.50r 15 chms...
GRUNDIG BASF  40/- 25/- GOODMANS
SCOTCH BOY 35-  204- ﬁxiom I%O Mic. |
xiom 102
) W iy — Axiom 101
EMI 88 35/-  21)- Axiom 22 .....
AGFA e 226 WxQQFEDAL
GEVAERT 35/-  20)- Sup;rc 12 CS/AL.
POLEUELS 106 = Golden 16 CS8 .0 €
FERROVOICEPaper22/6 — Super 5 a;\d 8 CSIAL 2: :;
i Bronze 10in. .
o RlastleBZIE RS Bronze 8in. €3 4
Empty Spools for all the above | W.B. Crossover Unit. £1 10
3in. up to Btin. W.B, Tweeter Unit...... £4 4

o
Type O or P.......... bo

€3 14

MODERN ELECTRICS LTD.

AucGusT, 1955

Tel.: TEMple Bar 7587.

Covent Gdn. 1703
Cables: Modcharex, London.
Prompt attention to post orders.

LEAK PICK UP

2 Heads with Dia-
0 mond Stylus ......... £20 19 9
0 { FERRANTI
0 With L.P. .ooeeieaaneee £25 10 2
0
0 MICROPHONES
o | ACOS
0 Mic 22 (Crystal)...... €2 2 0
Mic inserts for above...£1 0 0
° ie 331 L £210 0
Mic 35-1 (Cryslal) .. £1 5 0
° LUSTRAPHONE
H/C ngh Imp. €515 6
LEV59) ... - .. €8 18 6
0 RESLO
0 URA Ribbon ......... £7 5 0
0 RVA Ribbon .. £9 0 0
VMC (low imp.)...... £6 0 0
0 FILM INDUSTRIES
RIEBE. paceoon coananman £8 15 0
0 MICROPHONE STANDS
Floor, 3 extensions... £3 12 6
Table Stand £l 5 0
in | LEAK AMPLIFI
TL.10 complete . 70
Poine |, TL.I2 70
Point 2, TL.25.. 70
QUAD, Mk. 1. 00
8 | MULLARD 0
E.AR,, 4 watt.. 0
5 TRIX. 4 watt,...cooienee 0

ALL GARRARD, CONNOIS-
SEUR, DECCA and COLLARO
HEADS, SAPPHIRE and DIAMOND
STYL! for the above HEADS NOW
AVAILABLE

Division.

gation,

Obtainable

Publications, 35

BBC’s
The monographs will cover
laboratory investigations and develop-
ment work in acoustics, sound recording,
electronics, radio transmission and propa-
and all aspects of television.
About six monographs will be published
each year. The following are represen-
tative of the subjects to be treated. The
first monograph is available now.

BB C Engineering
Monographs

A new series of publications dealing with
the work of the

Engineering

Suppressed Frame System
of Telerecording.

Assessment of Noise in Television.
The Design of the P.G.S. Microphone.
Fine-Groove Reproducing Equipment.
Each monograph will be published at 5/-.

An annual subscription of £1 will cover
all the issues in one year, post free.

through all
and booksellers or direct from BBC

newsagents

Marylebone High

Street, London, W.l.

THE VALVE SPECIALISTS
THE BENTLEY ACOUSTIC core. LTD.
38, CHALCOT ROAD, N.w.1 PRIVIROSE 9090

Manufacturers and Government Surplus
1A5 (- | 8837 8/- | 868 15/- | EL91 /8
1L4 j- | 88K7 .8/6 | 856 3/6 | EM34 10/-
1LDs 16 | 88L7 8/~ | 1628 7i- | EYsl 11)-
1LN5 {= | 88N7 86 | 5763 /- | EY86 12/-
1RS {- | 8887 716 | 7193 18 | EZa0 9l-
185 j- | eve j- | 9002 /8 | HL2 3)-
1T4 1- | 6X4 18 | 9003 /8 | KT44 -
2D21 /6 | 8X5 /6 | ARPS(A) i | grwel 7
3D8 8 | 7A7 /6 | ATP4 I- | ETz41 p
305 /8 | 7¢5 /- | BL83 18 e
504G /- | 7068 [- | DFge 1o 8
5Y3 i6 | 7D8 /- | DE7? 15| 18
524 8 | 7H? /6 | DE92 j- | MU12 8
8AC7 18 | 7V7 /6 | DL72 j- | 024 I
BAGS /6 | 8D2 16 | DL74 /g | Pecsd 11/-
8AG7 12/8 | 12A8 /8 | DL92 j- | PCF80 11/-
8AQS /6 | 12AH7  12/6 | DL93 /6 | PCL83 11/8
6B7 /6 | 12AHS 13/- | DL94 /- | Pen 48 -
6B8 [= | 12AT? /- | DL310 10/8 | Pen 1340 8/-
6BAS 16 | 12AU7 - | EA80 2/- | PL81 10/-
6BES 6/6 | 12BES 316 | EA7S /g | PL82 9/8
8BJ8 6/6 | 12E1 30/- | EACH1 j- | PL83 11/8
8BR? /- | 12H6 - | E1148 i- | P80 9/6
8BWS /6 | 1235 /- | EB34 /- | PY81 10/-
668 /6| e 98 | Emcds e i
8c8 {- | 12867 /6 | EBC4l 1 19 °i“3‘€°’“ 13,’9
6CHE /6 | 12837 {~ | EC91 i- | SP4D 8/6
6D8 /6 | 128K? /- | ECC33 16 | TP22 88
8F8 16 | 128Q7 16 | ECC35 /6 | U2s 12/-
6F17 /6 | 125R7 18 | Eccsl /= | U3 8/6
8F32 /- | 19H1 10/- | EcCs2 10/6 | UBC41 9~
6F33 /6 | 25L6 18 | ECC83 10/6 | UoH42 916
6a8 3/6 | 35L8 /- | ECC91 16 | gFal
6HE /6 | 3524 /6 | ECH42 10/ | ural 8/
815 /- | 50C5 10/- | ECLso 10/~ | gudl e
837 /- | 50L6 /- | EFS7A 10/ | viges 9
6K7 /- | 72 /6 | EF39 16 | vps 2/6
8K8 8- | 77 /- | EFal 7 (7) 8/6
6L? 76 | 80 16 | EFS0(E) J- | YB103/30  9/-
aN7? 16 | 83 /- | EF54 j- | YR160/30  8/6
6Q7 /6 | 84/624 /6 | EF?3 10/6 | Y601 8/-
88A7 /- | 85A2 10/6 | EF91 /6 | XH{.5) 4i-
88C7 10'- | 210LF /- | EL32 /g | X8Gl.5 8/6
6867 /6 | 21580 /- | EL41 12/8 | X686 78
8SH? 6/- | 807 16 | EL84 11/- | Y63 16
All boxed and guaranteed. Post 6d. each. Immediate
delivery,” Full list S.A.E. Shop hours 8.30 to 5,30, Sats.
I p.m. Why not phone or wire that urgent order

for same day despatch C.O.D.?
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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.
12Lin. scale length each
band. Separate bass and
treble controls. Tuning
indicator.

Reports reach the factory daily
as to the excellence of its
performance in all parts

of the world.

the ameassapor Viscount

Full details on request.

AMBASSADOR RADIO AND TELEVISION - PRINCESS WORKS . BRIGHOUSE

‘)SCILL“SC(’E MODEL 2300

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 23in. @ Square Wave Response adequate
for Television synchronising wave-
forms.

@ Direct-coupled X and Y Ampli-

fieng @ Hard-valve Time Base-range 7
c.p.s. to 50 Ke/s.

@ Deflection Sensitivity 50 mV.

R.M.S./cm. ® Trace Expansion control from

zero to |5in.

@ Frequency Response D.C. to 3 @ Weight: 6lbs. Size: 7} x 43 x
Mc/s. 7%in.

Full details of this and other instruments on application to:

INDUSTRIAL ELECTRON ICS MAGNET WORKS

DERBY ROAD, EAST SHEEN, LONDON, S.W.14. Phone: PRO 8211
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PREMIER RADIO CO.

B. H. MORRIS & CO. (RADIO) LTD. EST. 40 YRS.

(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.. AMBassador 4033 & PAdevton 3271

N,

BAND 3 (COMMERCIAL)
For the Home Constructor

THE NEW PREMIER TELEVISOR

13 CHANNEL DESIGN

SUITABLE FOR USE WITH ANY POPULAR WIDE ANGLE TUBE

T Y U Ty

"’

DESIGN I. Includes a Multi-Channel Tuner (Channels
1-13) continuously variable 40 — 100 Mc/s and 170-
225 Mc/s. The Tuner is supplied wired and tested and
is complete with valves, all connecting leads and fixing
brackets.

THIS DESIGN MAY BE BUILT FOR £34/9/7 (plus cost of
C.R.T.).

DESIGN 2. Channels 1-5, tunable from 40-68 Mcfs.
THIS DESIGN MAY BE BUILT FOR £30 (plus cost of
C.R.T.).

v Constructors who have built Design 2 (5 Channels)
may convert their receivers to Design | for £6, this
price includes Multi-Channel Tuner, New V|snon
Input Coil and full instructions.

Y All coils supplied for these two Superhet Receivers
are PRE-TUNED ASSURING ACCURATE ALIGN-
MENT and EXCELLENT BANDWIDTH.

v Duomag permanent magnet focusing with simple
picture centring adjustment.

v Exceptionally good picture ‘‘hold ’* and interlace.

Noise suppression on both Sound and Vision. The Televisor may be constructed in 5 easy stages:
THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING g) :'sgon';- (2I) ;\l'i'me bBase.E (3h) sou".d’f V) i
COMPLETELY ISOLATED FROM THE MAINSBY A DOUBLE Hacky (5) inal Assembly. _Each stage is fu ly covered
WOUND MAINS TRANSFORMER. ALL PRESETICONTROLS in the Instruction Book, which includes layout, circuit
CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING diagrams and point-to-point wiring instructions.

UP VERY SIMPLE.

The Instruction Book also includes full details for con-

verting existing Premier Magnetic Televisors for use

with modern wide angle tubes. All components are
individually priced.

Instruction book 3/6, Post Free. Includes details of both designs.

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: Height 384in. Width 19in.
Depth Top 19in. Depth Bottom 2lin.

TUBE ESCUTCHEONS
17in. White Moulded.................... <... 21)-(pkg. & post 1/6)
17in. Bronze Moulded. complete with Protective Glass . 48/- (pkg. & post 2/6)
14in. Black Mouldéd ........c.....c....... = 0o 716 (pkg. & post 1{-)
Dark Boreen Filter suitable for 14in. Tube ........ .. 21/- (pkg. & post 1/6)
Dark Screen Filter sultable for 16in. and 17in. Tubes . . 25/~ (pkg. & por* 1/6)

N

Polystyrene Mask for E.E.T.901  ................... +45{4 (pkg. & pos. 2/6)
Rubber Ring (anti-Corona) for EEET.901 ....... . . 6/8
Polystyrene Bhrond for E.E.T.901 .. B e rasaan ] 6/2
PRICE £ H.P. TERMS : DEPOSIT £3.10.0 &
== ) PLUS 21/- PKG. & CAR. 11 MONTHLY PAYMENTS OF £1.0.0
> TERMS OF BUSINESSt Cash with order cr G.O.D. over £1. Please

add 1{-for Post Orders under 10/-, 1/6 under 40!-. unless otherwise stared.
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PREMIER RADIO COMPANY
4-WATT AMPLIFIER . ol s 76, by

K l:V. v, Brown Rexine covered

o ga/w 2 15/11
3/45 3.8 kV. 1 mA
| v K3/50  4kV. 1mA. i tone
] » K8/100 8kV. 3 mA. i
o Clearance under lid
» N3/160 12 kV. 1mA. . when closed 2}in.
,» K3/180 14.4kV. 1mA. .. Model PC/2
| H.T. Type S.T.C. Grey Lizard Rexine
Type RM1 125 v, 60mA. .......... 4/- | covered 45/-
, RM2 125 v. 120mA. .......... 4/8 | Overall dimensions
| o RM3 1. 125 mA. ... ..... 5/ | 15in. x 13in. x 6in.
|+ RM4 250 v. 2OmA. .......... 18/~ | Cl:annee under lid
[ 1wt L.T. Type Full Wave Model PC/3
|12 U 6] R N 3/ Bl typclcovarlnz
= o o various cols,, 89/86.
R2v.4amp. ........... ok e L 19/6 OverallAi N ans
Rk s e e Tt mien closed 6}in.
earance under when close .
st Plus 2/6 Pk A RANGE OF BAND 3 AND F.M. All the above Cabinets are supplied with Panel, Carrying
£4 1 0 0 - AERIALS IS NOW AVYAILABLE | Handle and Clips.
BUILT FOR . . & Carr. D—— Packing and Postage 2/6.
Valve line-up 8SLY, 6V6 and 8X5, FOR AC. MAINS | Teletron Ferrite Rod Aerials, Medium ,
200/250 VOLTS. The twin triode 68L7 ls used for | yaroye 8/9. Medium/Long Wave 12/9. FREQ UENCY MODULATION

preamplification and also for a comprel:iemlve wn;
control circuit, which includes two very wide range an: — V.H.F. Tuning Unit type UT340 permea-
continuously variable tone controls for bass and treble. i Gnlolo g

The ou'-pu'.yVnIve is of the beam type and feeds 4 watts Corner Reflex Cabinet for Goodmans :Ialil:YA::?:idt'o coouvt‘:)':tng Issét- |I°: r:‘ci:nt:::::

into a specially designed output Transformer which 1s | Axiom 150 to specification £12/10/-, pkg. | & t ¢
suitable for either 3 ohm or 15 ohm Speakers. Negative d carr. 15/- in Unit) approximately 350, Maximum
feed-back is applied from the secondary of the output | and carr. i frequency drift 0-70 degrees centigrade
Tanaformer oﬂerﬁw whole Amplifier wﬁhe i':pm- sht-l\g; — 30 kcs. Radiation less than 26 microvolts
excelient 8QUency response, ue 8 . . .

B oAb e lsTany R typa  of | piekeup) ALUMINIUM CHASSIS 18 s.w.g. per metre, price 59/5 (including tax).
may be used. Overall size 9% 7X8in. Price of Amplifier | gyubstantially made from Bright Aluminium with tour | Yalve UCCB85.
complete, tested and ready for use, £5/5/-, plus 3/6 | sides: -
pkg. and carr. Ix5¢x2n, .. 4/- 10x9x3in. .... - LF. type U.F.378 inter-stage, 10.7 mcs., Q-110. Coupling
INSTRUCTION BOOK, 1/- (Post Free) which {noludes 7x3§x2n. .. 3/9 12x10x3ln. ., 7/9 tactor unity price, 7/-.
A!sexlnbly snd wiring diagram, also a detailed Stock List | o} x 4} x2in. .. g;g _}gxigx;;m_ ..ol
ol priced components. 10 x Bx2¢in. .. x10x3in. .. /3 : o ,_

— - 12x9x2ill:- . 77I/'6 16x8x 240, .. 8§/ Ratio Filter type URF377 Q1-75, Q2-105, price 10°6.

4 24n, .. — 4 B
QUALITY ENTHUSIASTS Hoden ¥ - Overall bandwidth of the above Units 200 kea.

Electrostatic H.F. Speaker type LSH75 ALUMINIU NELS 18 s.w.g. g W
gain of 20 db over the range of 7-18 kcs., inherent 7% 6in. . Tx4in. ...... 1= C Handb taining full detalls of construc-
capacity 800 pf., maximum polarising voltage 300 b.c., 9} x 6in. . 9¢x4in. ...... 1/5 tion and point-to-point wiring diagrams including also
operative A.C. voltage 60, suitable for outputs of Up | 10x9in. . 10x 7o, ...... 111 | details of F.M. Aerials 2/8 post free.
to 5 watts, size 2§in. X 2}in. x 3in., price 12/6. 12x9in. . 12x7in. ...... ;?1 8
Type L8100, detail bove, inherent capacity 1100 pf., | 14x9n, . B
T ESte for outmuta of wp. L0 20 watta, size 5im. X 30 X Ioxoln. - /5" | kQUALITY GRYSTAL PICK-UP ROTHER-
1in., price 21/-. o2 % oin. /11 | MEL TYPE U48 26/-.  Pius1/6 Pkg. and Carr.

Will add sparkle to the top response of any equipment,

The New

“PREMIER PORTABLE”

TAPE RECORDER

USING THE NEW LANE 2-SPEED TAPE UNIT MARK 6

COMPLETE 39GNS CASH

Packing & Carriage I gn. F
(Including Reel of Scotch Boy Tape and Microphone)

H.P. Terms: Deposit £10/8/- and 12 monthly payments
of £2/16/-.

or Complete Kit Including All Parts, Valves, Speaker

Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind

Spool and
Microphone at £37 . 4 . 0 plus pkg. & carr. 15/-.
H.P. Terms: Deposit £9/7/9 and 12 monthly payments

of £2/11/-. SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW :—
&t iR G Amplifier ((Ii:uilt. ‘wire;i/Gand tested with Speaker). £14/15/-, plus
postage and carriage .
TWO SPEEDS 7}in. AND 3fin. % 7-VALVE HIGH QUALITY Hire purchase terms, Deposit £3/15/- and 11 monthly payments
AMPLIFIER. of £1/2/=-,

PER SECOND. 5 3 : .

I — ¥ DESIGN- % INDEPENDENT TREBLE AND Ax;;;:l;;’:leerslxit (including Speaker). £11/-/- plus packing and
THR cl QI l - Tl -

ED RECORDING MOTORS. BASS CONTROLS. Hire Purchase terms, Deposit £3/=/~ and 9 monthly payments

% MAGIC EYE RECORD LEVEL of £1/</-.
* %“}’N"GLPWY%%E%&R& INDICATOR. New Lane 2-speed Tape Unit Mark 6. £18/10/- plus packing

AND AMPLIFIER MAY BE USED and carriage 7/6.

S e & FOR RECORD REPRODU(C- | Hire Purchase terms, Deposit £4/11/9 and 12 monthly payments

% DROP-IN TAPE LOADING. TION OF HIGH QUALITY. of £1/5/6.

% EASY FORWARD OR RE- 4 COMPARTMENT FOR HOUS- Portable gabinet (rexine covered). £4/19/6, plus postage and
WIND WITH carriage 5/-.

QPEFRERIENS I R AR Microphone, £2/15/-, plus postage and carriage 1/-.

TAPE. SPECIALLY B%ESLGNED MIC- | Reel Scotch Boy Tape MC2-111 (1,200ft.), £1/15/-, plus packing

*
% ONE KNOB DECK OPERA- ROPHONE LEADING and carriage 1/-.
TION. MANUFACT Instruction Booklet. 2/6. Post free.
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WILLIAMSON AMPLIFIER KIT 15 gns. I METERS | PREMIER MAINS TRANSFORMERS
plus 7/6 p. & p. Al primaries are tapped for 200-230-250 v. mains 40-100
H.P. Terms: | FullScale External 1 e aTre 4 ;
Deposit £3.18.9 & 12 mon!hly payments ot £1.1.8 | Deflecti Di i M ¢ I ?;‘llvu 1;!]15 0- 175,“5‘0&“7?0% la,4v. @
This Kit is absolutely pl and all are 35A.. 2hela
guaranteed exactly to author's specification. 20 A, .
40 A,
WILLIAMSON OUTPUT TRANSFORMER | 500
Author’s Bpecification 3.8 ohms secondarles  £4.10.0 | gg = @
20V.. 2t x 2}
MAINS TRANSFORMER SP425A TmA. .. 2)round .. 5“@25,65‘;??5%%; §°°““ o O e T
(Completely Shrouded) | 250-0-250, 80 mA., 6.3 v. @ 4 %gfg
. —_— 350-0-350, S0 mA., 6.3 v. @ 4
This Transformer has an additional 6.3 v. 3 A. and Is | I 0 out) o
capable of supplying an extra 50 mA. for Pm-nnip or CRYSTAL MICROPHONE | e T @ 3a. 2l
Feederunit ..oooooiiiiiiiniiiiiieiianns £2.12.6 | ERT. primary 230 v., secondary 1.75 Kv.,
i AHBKE INSERTS 2)‘1'4'1"71};?}?5;{31? v W i 3718
w MSON S Ideal for tape recording and amplifier. No E. H, FORMER, primary
12H 150 mA. Fully shrouded -..... <weveo-- 19/6 | Mutching transtormerrequired, 8/6 post free E. §°°,‘.;.-,:;,'§°,P;'g§’m‘,:§'p:,';:},;'n smso (RAIO
30H 20 mA. Fully shrouded ................ 11/9 230 v., secondary SKv.and 2v. ........ £3/12/6
mwnnnm 1] IIIIIIHI_:

Build these NEW PREMIER DESIGNS

3-BAND SUPERHET sarrery PORTABLE RADIO
RECEIVER TRF RECEIVER

RECEIVER

2 sowrror £7.19.6 rionr

Latest type Superhet Circult using MAY BE BUILT Plus 2 MAY BE Plus 2/8 Pk
6 Pkg. 8.
4 valves and metal rectifiers for opera- o £5 15 0 G BUILT FOR £7.8.0 and Carr.
tion on 200/250 volts A.C. mains. b
Waveband coverage — short 16-50

metres, medium 180-550 metres, and Lheetﬂcllrau;:tli;i;:": lf?:s:;;l::g‘iroRnF :s’:"gzgo;';;“"“;'(‘:d 4 miniature Valves in a Superhet Circuit

long 900-2,000 metres. Valve line-up- h h cove_rlng medium and anz waves.
6K8 freq. <:hanger£l 6K7, IF, 6Q7, ﬂiﬁ?ﬁm Vv\v/:::b:nndd ;;&;rggg :Ts‘eljg.ji?‘ ﬂ:i‘gr:vsa?en ;;xln_e c::'ered (ia:n:_ets Illim. x lw. x

i L g f 5 L © contrasting colours. e
Detector  AVC and first AF, 6V6 74 gial is illuminated and the Valve line-up is Wilt’;l lErey Panel, or gBIue with Grl-’;y

output, The attractive cabinet, to
BRI T Receiver size 1%in.. long, 6K7 H.F. Pentode, 6)7 Detector and 6V6—OUtput.  punc) Dleace scate choice when ordering,

The attractive Cabinets to house the Receiver size
64in. high, 5}in. deep can be supplied A 5 5 N THE SET MAY BE USED EVERY-
§i & 3 P PR 12in. long, 64in. high, 54in. deep, can be supplied W HERE—home, office, car or holidays.

either WALNUT or IVORY S ,
anAKELITE or WOOD. Instruction ineither WALNUT or IVORY BAKELITE orWwOOD. INSTRUCTION BOOK. I/6 (Post

Book. 1/- post free, which includes INSTRUCTION BOOK I/- (post free) which Free) which includes Assembly and
agsembly and wiring diagrams, also a includes Assembly and wiring diagrams, also wiring diagrams, also a detailed
detailed stock list of priced components. a detailed Stock List of priced components. Stock List of priced components,

HI TR R oy
DECCA MODEL 33A | PE MA ACCOUMUI;ATons
RECORD PLAYER l E.i,,fao,ﬁ”,lfm KT,,!.EMBC.EEURD CHANGER | 3 vicha e W T
ADAPTABLE FOR STND. OR L.P. turer. The Unit designed

MOVING COIL METER
A auper quality Moving Col} Meter basic movement 2maA.
and 4 mA. Bcale dimensions 2¢in. Overall dimensions
2}in, dia. 1}in. deep. Bakelite Case Pprojecting type. At
present scaled 1 amp. R.F. By removing thermocouple,
reversing scale and remllbrnung 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.

Iacludes crystal pick-up with sapphire stylus and a !Iom.phk’;e})%m h}&l:ml‘x:?l

light-weight plastic uprlng balanced arm. Heavy gauge
pressed steel case with brown: l:,) Lnynorder at Cfa’:
enamel finish in good it "10 "p'r'g' NN
quality for operation on 137 ib) 'fc:; &1‘" l‘“’
A.C. mains 200/250 v, | reversible” dual etylus
50 c.p.s. Supplled crystal Pick-up has extended
coml.)le.be with stngle frequency range. For use on
o ithor st | 100/125.:200/250 "volts 50

dard or long play- | Pt MERRIL Y ovry. MICROPHO NES

ing.) /19/8.
B Bl | Bupongmarees. £, 19,6 | soommarmons: sores con mes smpedace, sand
0.

B aapmic I T s BRAND NEW, guaranteed

Pr :’nd Carr. 5/~ and in manufacturers’ original LIST PRICE RONETTE—Crystal Mike Incorp. the Filter Cell Insert:
ge © %% | carton. £16/10/-. High Impd. Ball Type, £2/10/-.

CRYSTAL MICROPHONE—Rothermel 2AD56. Especi-

ally recommended. #£2/15/-. Table stands for all the

above. 10/8 and 17/6.

DXCCA MODEL 87A. Appearance as above (Model 334)

Cernover Head $8/19/6. Flus Dackiag and carr. o/ BARGAIN OFFER

ACOS Cryetal Micr , type 35-1,
DARK SOREEN FILTER IN TRIPLEX GLASS 25/-. W
LOUDSPEAKERS 16" 1 18" SUITABLE FOR ALL TUBES UP TO { | -‘003215‘5“ P Crystal type 331,
ELAC ELIPTICAL 7° X 4% ....oovuvinennnnn. 21,10 17" 10/-, PLUS PACKING & POSTAGE 1/8d. ACGS. *MIC30* impedance Crystal Microphone .
W pressey 12e ... ... 37/6 LATEST TYPE RUBBER ESCUTCHEON SUITABLE (Thia Microphone can be used aa either Hand on Desk
FOR 17° RECTANGULAR TUBES AT A SPECIAL type)

ELAC—2}in. dia. Moving Coil, 186 ohm imp..... 15/- PRICE OF 10/-, PLUS PACEING & POST. 1/8d.

ELAC—8in, dla. Moving Cotl 3 ohmaimp. .... 19/8 sp E c I A L o F F E R

PIiispsE:o;i‘:msdt;:ia)uv‘:lt:srf:&?;ﬁnff:mi 22/8 LATEST TYPE Acos Microphone type 222 complete
with Stand ...... 39/6 Plus Postage & Packing |/-

PLESSEY—8in. dis., Mains Ener iced, 3 ohms 3-SPEED
5 et S MAINS NOISE ELIMIN
1 di . G E ELIMINATOR KIT.
ELBSSEY —0in. din ol g Con,aohmglmp 23/8 PLAYER Two epeclally deeigned chokes with three smoothing
condensers with circuit diagrams. Cuts out all mains

GOODMANS—I12in. dla., Moving Coil, 15 chms.
Plus 5/- packing ane carriage  .......... £8/12/6 | By famous noise. Can be assembled inside existing receiver, 4/11,
plue 8d. pkg. and carr.

manufacturer with

wf:xgi"lﬁlg/m l?l'f. £11/11/- | crystal turnover head, for use
e on 100-250 v. 50 cycle A.C. Germaoium Crystal Diodes. G.E.0. wire ended, 2/6.
Plus 5/- packing a.nd carriage. | mains. £7/19/6. Plus phg & carr, Bf-. 24/-doz.
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1155 RECEIVER UNIT

NEW CONDI-
ION. In original
cast complete
with 10 valves.
Frequency range
18.5 Mc/s. - 75
Kc/s. in 5 wave-
bands. £11/19/6. B
Plus 10/6 packing

and carriage,
Hire Purchase Terms:
monthly paymenis of £1

£2/19/6 deposit and 10

i

V}j—l
Jones plugs for connecting the Power Pack to the
Receiver are included. The 6V6 output stage com-

POWER SUPPLY UNIT
WITH OUTPUT STAGE
FOR ABOVE

built into the unit. Price £5/5{'— plus 5/- packing
and carriage. The two above units torether on Hire
Purchase Terms £4/4/6 deposit and 12 monthly
payments of £1/3/10 plus 15/6 pkg. and carriage.

PUSH-PULL OUTPUT TRANSFORMERS.
2x 6V6 into 2/3 ohms, 5/6, post free.

T.1154, BRAND NEW COMPLETE WITH
VALVES, £2/19/6. post and carriage 7/6.

METER RECTIFIERS. Minjature type with
leads 1-5 mA., 6/9 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 volts, 50 cycles. Sccondaries 4.2 v.
0 a. 4.2 v. 10 a., 25/-, postage and carriage 2/6

ROTARY RESISTANCE. Wirc-wound heavy
duty 14 k. ohms, 7/6. postage and carriage 1/-,

MINIATURE TUNING CONDENSERS
2-gang .0005 mfd, with trimmers 6/9

plete with Output Transformer and 6in. speaker is ]

WIRELESS WORLD

PREMIER VARIABLE IMPEDANCE
“ MATCHMAKER'” M.O.I15 OUTPUT
TRANSFORMERS

Designed to meet the demand for an efficlent vari-
abie ratio Output Transformer 11 ratios from 13 :1
to BO : 1, all centre tapped and can be used to
match any output valves either single or push-pull
Class "A’, ‘AB1*, ‘AB2’ or ‘B’ 10 any low impedance
specch coll or combination thercof. Primary Induc-
tance SO henries 15 watts audio 100 mA. Price 45/-

SEND 2id. STAMP FOR OUR
1955 CATALOGUE

SELECTION OF H.P. ITEMS

GRUNDIG TK.819. Cash price £99/15/-. Deposit
£24/4/-, 12 momhjy payments £6/18/6. Postage
and packing 21/-.
GRUNDIG TK9. Cash price £68/5/-. Deposit
£17/5/-, 12 monthly payments £4/13/6. Postage
and packing 15/-.

LEAK TL10 AMPLIFIER AND PREAMPLI-
FIER. Cash price £28/7/-. Deposit £7/1/6, 12

PREMIER RADIO COMPANY

monthly payments £1/19/-. Post and packing 7/6. |
LEAK DYNAMI

C PIC WITH DIAMOND

STYLI (A) Cash price £11/9/6. Deposht £2/16/-,
9 monthiy payments £1/1/6 (B) with Extra head.
19/5/3, Deposit £4/16/3, 12 monthly
/6. Mu Metal Transformer £1/15/-,

AMPLIFIER. Cash price
£16/16/-. Deposit £4/2/6. 12 monthly payments
£1/3/3. Post and packing 7/6.

TRUVOX MK. Il DECK.’ Cash price £23/2/-.
Deposit £5/16/-, 12 monthly payments £1/11/9.
Post and packmg 7/6

ELPICO TUNE IT MODEL RF/720. Cash
price £15/15/-. Deposlt £3/18/9, 12 monthly
payments £l/l/8 Post and packing 5/-.
GARRARD CHANGER TYPE RC80. A.C./D.C

with turnover head Cash price £22/6/5. Deposit
£5/13/11. 12 mounthly paymenis of £1/10/6, plus
packing and carriage 7/6.

COLLARD TRANSCRIPTION UNIT TYPE
20/10. Cash price £18/11/11. H.P. Terms: Deposit
£4/12/-, 12 monthly payments of £1/6/-. Packing
and carﬂage 716.

GRUNDIG TK12. Cash price .£73/10/-. H.P,
Te rms Deposit £18/6/-. 12 monthly payments at
£570/3. Packing and carriage 21/-.

87

RADIOGRAM CHASSIS

5 Valve 3-
band Superhet ¥

Receiver cover
ing short, medium and lom waves. Using the latest
minlature all glass valves, overall chassis size
133in. x 7in. high x 6in. deep, dial aperture 10in. X
4iin. BRAND NEW, READY FOR USE AND
GUARANTEED. £ 0 5 0
Postage and packing 10/-,

Or on Hire Purchase terms, deposit £2/5/- and
9 monthly payments of £1.

CABINET available for above Chassis in figured
walnut lined with white sycamore, size 3(t. wide,
2(t. 8in. high, 1ft. Sin, dcep, £15/15/-
Or on Hire Purchase Terms, deposit £3/18/9 and
12 monthly payments of £1/1/8.

Packing and Carriage extra.

PORTABLE TAPE REGORDER GABINETS

All Rexine covered

Tape Deck Amplifier Type Price
Lane Mk. VI Premier Mk, V1 £4/19/6
Truvox Mk, III E.A.P, T.D.1 £4/4/-
Truvox Mk, III Premler T.D.2 £4/41-
Truvox Mk. II Truvox C T.D.3 £4/4/-

Plus Postage and Packing 5/-.

We carry a comprehensive stock of com-
ponents by all leading Manufacturers.

Keep right up-to-date
with
these books

The Oscilloscope at Work
By A.Haas and R. W. Hallows, M.A(CANTAB.), M.L.E.E.

Explains the characteristics of the cathode ray oscilloscope
and its many uses in servicing radio receivers, amplifiers and
television equipment. Special attention is given to the correct
interpretation of oscillograms and the work is illustrated by
practical examples of oscillograms and circuits.

15s. net BY POST 15s. 6d.

Obtainable from booksellers or from : lliffe & Sons Limited

Advanced Theory of Waveguides
By L. Lewin

Sets out the various methods that have been found successful
in treating the types of problems arising in waveguide work.
The author has selected a number of topics as representative
of the field in which the micro-wave engineer is at present

engaged.

30s. net BY POST 30s.7d.

Laplace Transforms for Electrical Engineers

By B. J. Starkey, DIPL.ING., A.M.LE.E.

A presentation of the theory of the Laplace transformation
in which a physical vocabulary rather than a purely mathe-
matical one is used as far as possible. Provides a thorough
treatment of the subject in a language with which engineers

will be familiar.

30s. net BY POST 30s. 8d.

Dorset House * Stamford Street - London

S.E.I

f
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gée artiwer 1o
set designers headache

Who ever heard of a set designer with no
headaches ? We haven’t. But we do know
of many with considerably fewer headaches
since they discovered the Monarch Auto-
matic Record Changer.

Many manufacturers have, in fact, found
the Monarch to be so completely reliable
they have eliminated their own tests !

Any designer with more than his fair share

of headaches would do well to examine the
Monarch carefully. His critical appraisal

will reveal a changer with many virtues, d
no vices—and no headaches:

The Monarch is now fitted as standard
equipment by the majority of the world’s
leading set makers.

special features

Exclusive ‘Magidisk * automatically
selects 7 in, 10 in. and 12 in. records,
intermixed.

Plays up to 10 records at 331, 45 or 78
r.p.m.

High compliance crystal cartridge fitted
with. dual sapphire styli.

‘Rototam’ centralized control is simple,
foolproof and trouble-free.

* X % % ot

Independently tested Monarchs have
completed equivalent of over 90 years’
faultless performance.

world’s finest autochanger

BIRMINGHAM SOUND REPRODUCERS LTD - OLD HILL - ENGLAND
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VALVES, TUBES € CIRCUITS

32. A HIGH GAIN

The gain of a video amplifier with a given bandwidth,
using a high slope r.f. pentode, is limited by the output or
load capacitance. A typical cathode compensated circuit
using an EF80, with a bandwidth of 3Mc¢/s (6dB), a maxi-
mum video output voltage of 50V, and a load capacitance
of 26pF, has a gain of 11. The gain can be increased and
the bandwidth maintained if the effective load capacitance
is reduced by means of a cathode follower. The practical
circuit shown in Fig. 1 has a gain of 22. A Mullard PCF80
triode pentode combines the functions of video amplifier
and cathode follower in one envelope. he |

!

Video Amplifier

The cathode of the pentode (Fig. 1) is held at about
+ 3.5V by the pentode cathode current and the bleed
current through the 27kQ resistor. With the screen grid
‘at 190V this gives an anode current of 3.5mA. The per-
missible anode current swing is limited by the maximum
screen grid dissipation rating of 0.5W, therefore the output
voltage is limited to about 80V. The dynamic characteristic
of a typical PCF80 pentode shows that the corresponding
maximum limit of the anode current is 8.8mA. The
effective slope is 1.5mA/V, therefore the gain gmR;
1.5mA/V x 15kQ = 22,5,

Cathode Follower

The total capacitive load of a video stage is made up, in
a typical good design, approximately as follows: Video
output 4pF, C.R.T. 8pF, Synchronising separator 6pF,
Noise suppressor 2pF, Strays 6pF = 26pF.

If the total gain of the stage is to be greater than 20 and
a cathode follower output (with a gain less than 1) is to be
used, the amplifier must have a higher gain—say 25. To
achieve this the output capacitance must be less than
11pF. With a cathode follower the capacitive load of the
amplifier is reduced to: Video output 4pF, Cathode follower
input 3pF, Strays 3pF = 10pF, which is within the 11pF
limit. The overall response is limited by the cathode
follower, which must be capable of developing an output
voltage of at least 50V across a capacitive load of 26pF.

Further notes on the circuit are available with
reprints of this advertisement. Reprints of
all advertisements in the Valves, Tubes and

Circuits series may be obtained free from

—— the address below.

N  MULLARD LTD., Technical Service Dept.,

VIDEO AMPLIFIER

Cathode Current Requirements

The cathode current has two components: a current
which maintains the signal across the cathode resistor, and
a transient current which charges the output capacitance.
The valve must supply both currents. If it failed to do so
the cathode voltage would not follow the grid voltage. If
the cathode cannot rise at the same rate as the input the
valve will run into grid current, and the positive going edge
of the signal will be distorted. Alternatively, if the cathode
cannot fall at the same rate as the input, the valve will be
cut off and the negative going edge will be distorted. In
general the second alternative is worse, as cut-off is an
absolute limit to change in the cathode current. The onset
of grid current does not preclude further change if the
source impedance of the driver stage is reasonably low.
As each input pulse has two transients associated with it
the total current swing is the maintenance current plus
twice the transient current. To prevent cut-off the stand-
ing cathode current must exceed the sum of the transient
and maintenance currents.
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Derivative Correction

It is possible to compensate for a poor fall time in a
cathode follower by adding to the output a voltage pro-
portional to the derivative of the video input signal. This
voltage, which can be obtained by the inclusion of a resistor
in the triode anode circuit, may be a.c. coupled to the c.r.t.
grid when the cathode follower is driving the c.r.t. cathode.
The derivative correcting voltage is thus added in the
correct phase. Itis found that this arrangement increases
the contrast of the high definition bars of test card ‘C’ and
improves the vertical edges; but it tends to produce ringing
and 2.5Mc/s oscillation, therefore the use of derivative
correction with this circuit is not recommended.
Performance

In a 2l-inch tube receiver the recommended circuit
(Fig. 1) gives a composite video output up to 80V before
there is any visible sign of cathode follower overload.
The frequency response, measured with a sine wave input
and a 50V peak-to-peak output, is shown in Fig. 2. The
stage gain is 22,

Century House, Shaftesbury Avenue, London, W.C.2
MVYM 327
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Use

) BRIMAR

Teletubes

Radio Valves

and

Special

Components

METAL RECTIFIERS
o
" BRIMISTOR

CURRENT SURGE
RESISTORS

GERMANIUM DIODES
.

o

Srandard Telephones and Cables Limired FOOTSCRAY - KENT FOOtscray 3333
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quality crystal
microphones

at reasonable prices

A crystal hand ordesk omni-
directional microphone for
the high quality public
address and tape recording
field, incorporating a
specially designed acoustic
filter giving a response flat
from 30 to 7,000 ¢fs.

RETAIL PRICE: f2-10-od.

recording,

P.A.

and
amateur
radio.

A  handsome omni - directional
instrument of high sensitivity and a
substantially flat response from 30
to 7,000 cfs. Alternative models,
with or withoutswitch,areavailable
with suitable adaptors for floor or
table stands or for hand use.

RETAIL PRICE: £3 -3 -od.
without switch or £3 - 8 - od. with
switch,

A general purpose hand microphone of
robust construction with substantially

flat response from 5o to §,000 cfs.
Suitable for recording appzratus.

Public Address equipment etc.
RETAIL PRICE (f1 -5 -od.

We shall be at

THE RADIO SHOW
. . . always well ahead STAND No. 201

ACOS devices are protected by patents, patent applicarions and registered designs in Great Britain and abroad.

COSMOCORD LIMITED - ENFIELD - MIDDLESEX
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“BELLING-LEE”
NOTES

AERIALS FOR THE V.HF.
BROADCAST BAND II
FREQUENCY
MODULATED

|- . & o I Y i
The period of experimental B.B.C.
transmissions from Wrotham has
passed.
From now onwards the Wrotham
transmitter will send out three
programmes, the Home, the Light
and the Third, on Band II. These
transmissions will be frequency
modulated and will require hori-
zontal aerials which are in the
position of maximum response
" when broadside on to the trans-
mitter. The B.B.C. V.H.F. pro-
grammes will eventually practi-
cally cover the country, and this
will allow listeners to enjoy a
quality of reception hitherto un-
obtainable. The next transmitters
to come into operation will be
Pontop Pike (Newcastle) and
Divis (Belfast) in that order. In
many difficult locations listening
will become a pleasure for the
first time. New or modified
receivers will be required and
these will have built-in general
purpose aerials. However, ten-
tative field trials indicate that, in
many cases, and certainly at
distances in excess of 40 miles
from the transmitter, particularly
in hilly country, a better aerial will
be required. In a number of cases
a ““Lofrod ” loft aerial will be
satisfactory but at these distances
many listeners will require an
outdoor aerial and in really difficult
locations a 3-element or an hori-
zontal “H > will be necessary.
Above we illustrate V.H.F. stubs
attached to a dipole. These may
also be fixed to any of our aerials
of the parasitic element type.
Advertisement of

BELLING & LEE LTD.
Great Cambridge Rd., Enfield,
Middx.

Written 20th June, 1955
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DIPLEXER
TUNED
FILTER

If a television receiver has a single input
socket, and if separate band I and band III
aerials are being used, viewers can either put
up with the inconvenience of changing over the
aerial every time they switch to the other pro-
gramme or they can terminate both aerials into
a diplexer and connect the socket output from
this to the receiver input. Both signals are
available at the receiver, but when the selector
switch is tuned to one programme, the receiver
does not have to contend with interference
picked up on the temporarily unwanted aerial. If
the feeders from the two aerials are just bunched
and connected to the receiver input, there might
be ghosting interference from both aerials instead |
of from only one, impaired signal strength due
to mis-match, troubles due to standing waves
on the feeders, or other interaction.

BANDL

L)

DIPLEXER

BAND I

SINGLE INPUT

BAND ] BAND Iif

1y

SEPARATE INPUTS

| A diplexer is necessary where separate band |
and band Il aerials are fed to a receiver having
a single input for both frequencies.

2 Adiplexer is not needed where separate band |
and band Il aerials are fed to a receiver having
separate input sockets.

3 A diplexer is only required with combined
band l/band I aerials, or aerials fitted with
adaptor units, where the receiver has separate
inputs.

4 On long cable runs, it is often more economical
to fit a diplexer at each end, utilising a single
feeder low-loss cable.

COMBINED
BAND] BANDII
SEPARATE ‘E 4
INPUTS
DIPLEXER
DIPLEXER
DIPLEXER
skl 4 3 SEPARATE INPUTS

BELLING & LEE LTD

GREAT CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND
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An entirely new series of courses designed to teach Radio, Television and
Electronics more quickly and tHoroughly than any other method. Specially
prepared sets of radlo parts are supplied and with these 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 receivers, etc.

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 ideal and may be yours at very moderate cost.

With these outfits, which you receive upon enrolment and which remain
your property, you are instructed how to build basic Electronic Circuits
(Amplifiers, Oscillators, Power Units, etc.) leading to designing, testing and PROSPECTUS
servicing of complete Radio and Television Receivers.

-@Nzw TELEVISION COURSE including a complete set of | o - o - oo e

. 5 7 ; ) b . To E.M.I. INSTITUTES,
equipment dealing with the design, construction and servicing of a high I D el 18 Fove-Pick Bnad M e Vil
quality television receiver. pt. s ad, n, W.4,

Courses (with equipment) also available in record reproduction, tape recording
and many other englneering subjects.

COURSES FROM 15/- PER MONTH

| Please send -me your FREE book on Practical Courses. |

——————| NamME .

EMI INSTITUTES | oo

An educational organisation serving the E.M.I. Group of Companies which include l

“HIS MASTER'S VOICE,” MARCONIPHONE, COLUMBIA, ETC.

I
I
| Subject(s) of interest I
I
|
|

} AUGUST/55 IC.68 |
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MARGONI CRYSTALS for Stability and Precision

FREQUENGY RANGE 1-6 Ke/s TO 55 me/s

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 guar-
antee the reliability and quality of this Marconi Product.

Lifeline of communication

- MARCONI

Testing—Grid Current Recording

MARCONI/’'S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX Telephone: Chelmsford 3221

CR2
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COSSOR
Model 1322

Model 1322—used in comjunction 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 1 and 111
(5-75 Mc/s. and 155-225 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 am internal crystal. The

TELECHECK CONVERTER FOR BAND 11

AvugusT, 1955

ANNOUNCEMENT

FM RECEIVER ALIGNMENT
GENERATOR MODEL 1324

This Alignment Generator will be available next
month to provide the Service Engineer with a
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

Telecheck and Marker Generator

for Bands I and 111

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 80 ohms and is adjustable from a maximum
of 40 millivolts to a minimum of 25 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

insulating sleeve.

C 0 S S 0 B INSTRUMENTS LIMITED

Write for illustrated leaflets about both these instruments :

CL.60

Dept. 1, COSSOR HOUSE, HIGHBURY GROVE, LONDON, N.5.

Telephone CANontury 1234 (33 lines

Telegrams : Cossor, Norphone, London

Cables: Cosser. London.
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POST THE GOUPON TODAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER

150 GAREERS AND HOBBIES

AUGUST, 1955

THE ADVANTAGES OF E.M.I. TRAINING

Y The teaching methods are planned to meet
modern industrial requirements.

% We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

% The student is taken carefully and thoroughiy
through his chosen subject.

Y A tutor-is personally allotted by name to ensure
private and individual tuition.

v Free advice covering all aspects of training is given
to students before and after enrolment with us.

Equipment supplied upon enrolment and
remains your property.

]
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INSTITUTES

THE ONLY POSTAL COLLEGE WHICH
IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

________ ~1 PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME
LEARN THE PRACTICAL WAY Accountancy Customs & M.C.A. Licences Secretaryship

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.l.Mech.E.,
L.1.0.B,, A.C.C.A, AC.LS., AMBrit.LRE., A M.LLA., City & Guilds Examinations, R.S.A:

Certificates, etc,

r
1 |
1 |
' |
I Advertising Exclse Officer ~ Mechanical Shorthand &
: — COURSES WITH EQUIPMENT l Aeronauﬁcall | léraughtls_manshlp otor Eﬁglglzggﬁrr:gg Typing
i Fo Engineerin conomics Sound Recordin
: With many cou rs.es'we supply actual equ}p : Automobileg g Electrical Photography structural g
§ ment thus combining theory and practice | Engineering Engineering  P.M.G. Licences Engineering
| in the correct educational sequence. | Banking Electronics Police Tele-
: The equipment, specially prepared and l Book-keeping Fashion Drawing Production communi cations
- . Buildi Heating & Engineering Televisi
I designed, remains your property. Courses | Bml ng Ventilating Public Speaking TF g1 |
: include: Radio, Television, Electronics, : B nesnzanagement Engineering  Radar Ik S Motlogtwy
: Draughtsmanship, Carpentry, Photography 1  Carpentry Industrial Radlo & Teslgx\llsi!:i: Tracing
. Ul Sk Administration , oervicing Weldin
§ and Commercial Art, | nemisiry Journalism Radio Engineering 1aing
: Amgecr-35% Rgilics : gllm E:;\i’:\%irlng Languages Eezri_(ixesr;hon \\x”rtlggo Practi
» | g Matine etail Shop orkshop Practice
| Elecoicicy, kagUSESS | Commercial Subjects : Engineering Management  Works
: Mechanics, etc. : Commercial Art & Mathematics Salesmanship Management
i i Drawing Sanitation and many others.
1 |
1 |
| |
| |
I
i |
| I
|

Courses from 15/- per month
POST THIS GOUPON TDDAY

NAME

ADDRESS

Please send without obligation your FREE book.

E.M.I. INSTITUTES pept. 127k,
Grove Park Road, London, W.4,

SUBJECT(S) OF INTEREST
{We shall not worry you with personal visits)

R e b

o
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Marconi Double Diversity
Telegraph Recording Unit

TYPE HU.12

Shown here is the HU.12, in
the bench mounting cabinet
where it fits on top of the power
unit. It can also be built into
a standard rack which houses’
the associated receivers.

The HU.12 unit is designed for use with
two suitable receivers of frequency shift or
on-off telegraph transmissions in double diver-
sity. The combined AF outputs of the
receivers are converted into double current
signals to operate an undulator, relay or
other ¢space-mark’ type of equipment re-
quiring a current up to 30 mA. No receiver
modification is necessary except, perhaps,
adjustment of the BFO frequency.

Satisfactory recording is possible should the
first oscillator drift up to 4 8oo cfs.

FEATURES :-

@ Electronic path diversity selector for FSK
will function when difference between paths
exceeds 4 db.

@ Alternative DC output suitable for a low
resistance undulator (20--20 ohms) is provided.

@ Neon indicators for visual tuning of FSK
reception.

@ Front of panel control for pre-set ‘mark’ and

‘space’ current adjustment, filter selection
and signal bias.

Over 80 countries now have Marconi equipped telegraph and communication systems. Many
of these are sull giving trouble free service after more than 20 years in operation.

Lifeline of communication

» MARCONI

COMPLETE COMMUNICATION SYSTEMS

Surveyed, planned, installed, maintained

MARCONI'S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX
Partners in Progress with The ¢ ENGLISH ELECTRIC’® Company Limited LC 13

AucgusT, 1955
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155 Charing Cross Road, London, W.C.2 and Branches.

WIRELESS WORLD

Why Ediswan Clix P.T.E.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 combsnation 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 valveholder applications.

Ediswan Clix P.T.F.E. Valveholders are fully
type approved for Services Grade 1, Class 1 con-
ditions. Full details of these valveholders and
other components in the Ediswan range are given
in catalogue CR. 1681. Manufacturers and
Development Groups may have a copy on request.

EDISWAN

EILINX

RADIO, TELEVISION & ELECTRONIC COMPONENTS
THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.I. Group of Companies

Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London
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CAPACITORS

in accordance with

JAN-C-62...MIL-C-25A

Specifications

for

NATO and

OFFSHORE CONTRACTS

British Tanks for Switzerland

Standard Jolephone et Radio 5:A

Zurich, Seestr. 395, P. Box Zurich 38, Switzerland
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V 9 R TEX!ON TAPE RECORDER

% The total hum and noise at 74 inches per
second 50-12,000 c.p.s. unweighted is better
than 50 dbs. ’

Y 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.
Y A heavy mu-metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load. 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, Y A power plug Is provided for a radio feeder unit, etc.
measures 84in. x 22Lin. x 152in. and weighs 30 Ib. Variable bass and treble controls are fitted for control of
the play back signal.
PRICE, complete with WEARITE TAPE Y The power output is 3.5 watts heavily damped by negative
DECK 20 . Lo .. £84 0 O feedback and an oval internal speaker is built in for monitoring
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 1%. Suppressed for use with Tape Recorder. PRICE £18. 0 0.
We supply and recommend the Jason F.M. Feeder Unit. PRICE £15 I7 0, including Purchase Tax.

FOUR CHANNEL ELECTRONIC MIXER

is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.

It is recommended by a number of tape recorder
manufacturers for this purpose.

Any normal input impedance can be supplied to
order, balanced or unbalanced, the standard being
15-30 ohms balanced.

The normal output is 0.5 volt on 20,000 ohms or less,
but 600 ohms is available as an alternative.

The steel stove enamelled case is polished and fitted
with an engraved white panel suitable for making
temporary pencil notes.

An internal screened power pack and selenium
rectifier feed the five low noise non-microphonic
valves.

Used in many hundreds of large public address
installations and recording studios throughout the
world.

PRICE £36 I5 0.

Manufactured by

VORTEXION LIMITED, 257-263. The Broadway, 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 months I have been scanning small advertisements for a Phase
Inverter Speaker for sale—no luck. Now I have just obtained a new
one and know now why there are no secondhand ones. Nobody who
buys one is ever fool enough to get rid of it!

* For many years, as money allowed, I have been trying to improve
my record reproduction. I am not a technically minded “ Hi-Fi
specialist but I think your claims for the Phase Inverter too modest.
What I most like is the true coloration and separation of instru-
ments, the real °hit-of-the-stomach’ thump given by a

roll and the real edgy bite of trumpets. 1 find your speaker can
handle more power than my set can give it without any trace

of distortion so I have only one more step to make now—when
the bank balance is out of the red! Thatis tore-
place my wireless set by your ““ A-Z ** amplifier
and F.M. Tuner—when that is done my goal
will be reached.—H. Radford, Thrapston.”

Price £14.10.0

complete with cabinet

102
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“Manufacturers of all A-Z Products (*A-Z’ Regd. Trade Mark)" sou N D SAL Es LI M ITE D

WORKS AND ACOUSTIC LABORATORIES, WEST STREET, FARNHAM, SURREY, ENGLAND  Tel: Farnham 6461 (3 linesy Grams: “Sounsense Farnham®”

Extracts from two of many letters received :—*HESWALL — A truly excellent instrument.” “THRAPSTON:—it is indeed its own best advertisement
as everybody who comes to our house has to hear it!'’

There’& a wonderful future
Jor you 11 -

Every day the demand rour tne expert in electronics
grows. Radio, television, radar and the whole
field of industrial electronics are rapidly expand-

1-year Course
in modern Radio and T.V. Techniques. A full-
time day course in the Principles and Practice of
Radio and Television. Next course commences
on 29th August, 1955.

Intended for outstanding Science sixth-formers
who are capable of training into future team
leaders in scientific applications. Final qualifica-
tions are B.Sc. and City and Guilds Full

E.M. L

ing, and the trained specialist in these fields is

4-year Course in Electronic Engineering

INSTITUTES

Dept. 129AC, 10 Pembridge Square, London, W.2.

The Qollege associated with a world-wide electronics industry, including ** Mis Master’s Voice,”” Marconiphone, Columbia, etc.

assured of a well-paid career in this quickly
developing profession. Here is your opportunity
to acquire specialist knowledge. Write for our Free
Brochure giving details of the following courses:

3-year Course

in Telecommunication Engineering (including
opportunity for nine months’ practical attach-
ment in E.M.I. Laboratories and Workshops).
Next course commences on 14th September, 1955.

Technological Certificate in Telecommunication
Engineering. At least 18 E.M.I. Scholarships
are offered for the 1955 course which
commences October 4th.

Telephone : BAYswater 5131;2

1A39
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DYNAMIC PICKUP

103

This pickup will very probably earn recognition as the best in the
It is a definite advance on the pickup introduced five years
ago, which is used in many recording studios for dubbing and playback.

world.

e

PRICES

The arm : £2/15/-, plus 19/3 Purchase Tax.

L.P. head with diamond stylus :
£5/15/-, plus £2/0/3 Purchase Tax.

78 head with diamond stylus :
£5/15/-, plus £2/0/3 Purchase Tax.

Mumetal-cased transformer : £1/15/-.

X THE ARM

This is of advanced design having very low inertia. Friction is kept to a
minimum by using a single pivot bearing. The arm is counter-weighted
and has provision for plug-in interchangeable heads. An arm-rest is
provided.

K GENERATING SYSTEM

Dynamic (moving-coil). Coil impedance approximately 6 ohms, 1,000 c/s.
No magnetic material is embodled in the moving parts, and the pickup
is free from the inherent distortion of moving iron (magnetic variable
reluctance) types. These distortions are also inherent in those dynamic
pickups in which the moving coil is wound on -a magnetic core.

* STYLUS
Material : Diamond, guaranteed unconditionally not to chip or break.
Stylus sizes : L.P. 0.001 in. radius + nothing —0.0001 in.
78, 0.0025 in. radius £ 0.0001 in.

i % PLAYING WEIGHTS

Between 2 and 3 grammes for L.P.
Between 5 and 6 grammes for 78.
Automatically adjusted by the weight of the head.

% RECORD AND STYLUS WEAR

These are lower than on any pickup of which we have cognisance.
Diamond has a playing life of approx. 100 times longer than sapphire,
and because it will take a higher polish than any other material it therefore
causes less record wear.

* OUTPUT

The shielded step-up transformer delivers an output of 11 mV for each
cm/sec. r.m.s. recorded velocity. This means that an amplifier with a
sensitivity of 40 mV at 1,000 ¢/s will be easily loaded by the pickup from
commercial records.

* Werite for illustrated leaflet " W',

Sole distributors for H. J. LEAK & CO. LTD.

AUDIO TRANSDUCERS LTD., PICCADILLY HOUSE,
Telephone: REGent 5659

Telegrams: HiIFI,

% The motor-board has
) been cut away to show
the simplicity of mount-

ing.

SPECIFICATION

* FREQUENCY RESPONSE

Total variation £ 1 db 20,000 ¢/s to 40 ¢/s with the LP head, including ;
transformer (recorded velocity 1.2 cms/sec. r.m.s. above turnover). i
Low frequency resonance :

20 c/s + 5 c/s with our very lightweight arm.

High frequency resonance :

0.001 in. radius Vynil, 21,000 c¢/s £ 2,000 c¢/s.

0.0025 in. radius on shellac, above 27,000 c/s.

The frequency response does not change with temperature.

* SIGNAL-TO-HUM-RATIO

Tt is not possible to specify this important ratio without stipulating the
strength of the interfering fields. These fields will, of course, vary accord-
ing 10 the installation. However, for the purpose of comparison
measurements have been taken under working conditions, i.e. with various
pickups mounted normally within inches of the electric turntable motor
and within two feet of a power transformer in an amplifier. The results
show that the Leak Dynamic Pickup has a lower hum content than any
variable reluctance (moving-iron, magnectic) pickup and a very much
lower hum content than a single turn moving coil (i.e. “*ribbon™) pickup.
This confirms what would be expected from theoretical conslderations.

% DIMENSIONS

From the centre of the fixing stem to the front of the pickup head, 94 in.
From the centre of the fixing stem to the rear of the arm, 2 in. The height
of the pickup is adjustable and it can be used with any turntable.

% MOUNTING

A template of original Leak design is supplled, enabling the pickup to
be accurately located on the turntable mounting board. There is a single
fixing hole and the stem contains a miniature socket which accepts the
plug leading to the transformer (see illustration).

% TRANSFORMER

The transformer has a step-up ratio of 1.80 and is heavily shielded in
mu-metal. The primary lead is terminated in a plug and a shielded
secondary lead is supplied.

ELECTROSTATIC LOUDSPEAKERS

Reprints of the article by H. J. Leak, reviewing
the latest advances in Electrostatic Loud-
speakers, can be obtained from us on request,
free of charge.

33-37 REGENT STREET, LONDON, S.W.|

PHONE, LONDON Cables: HIFl, LONDON
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POTTED MAINS TRANSFORMERS

These are of really superior construction
fitted in cast metal cases and compound
filled. Terminals come to ebonite base-
board. All are upright mounting and have
220/230 normal! 50 cycle mains input
aund fully screened primary.

Type 5F1. 265-0-265 at 300 mA.: 6.3 v.
at 7 amp.; 4.4 v. at 2.5 amp.; Price 35/-
plus 3/6 carriage

Type 5F2. 365-0-365 at 150 mA.; 4 v. at
2.5a.; 6.9 v.at 4.2 a. Price 32/8, carriage
and packing 3/6.

Tyoe 5F3. 1540 v. 2 v. at 2 a.; 4 v. at
1 a.; This is an ideal transformer for
televisors and scopes using V.C.R, 97, etc.
Price 25/, carriage 2/86.

POTTED CHOKES
These chokes are in similar type cases and
therefore match the above transformers.
Type 5F4. B H. at 300 mA Price 10/-.
carriage and packing
Type 5F5. 10 H. nt 150 mA Price 12/6.
Post and packing /6.

RELAYS P.0. 3000 TYPE

Rel. 5A1. 2,000 ohm, slow close coll
plat. contacts, one break, two make.
Price 12/8 each.

Ref. 5A2. 2,000 ohm. standard coil,
plat. contacts, change over make before
break, two make, 1 break. Price 15/-.
Ref. 5A3. 200 ohmas. standard coil plat.
contacts, two make. Price 7/6 each.
Ref. 5A4. 10 ohm. standard coil, one pair
plat. contacts, also mounted but not
operated by the relay, are thermal change-
over contacts, make before break. Price
8 6 each.

WELD TYPE WIRE JOINTER

This jointer melts the
wires and canses the
metal of each to run
together, thus makiog a
strong and permanent N
weld. It obvlously is
not. intended to ‘replace
the soldering iron but
nevertheless s ideal
for making joints that
have, for instance, to
withstand heat, vibra-
tion, chemical action,
ete.

In many cases also this
method is faster than
soldering and there can
be a considerable saving
of current. Price 9/8.

Or complete with en-
closed malns transformer,

29/8.

AUTO
TRANS-
FORMERS
For worklng
American equip-
mentoff our main
ete,, ete., Input
tapped 200-240 v.
Output 115 v.
In addition to
those listed be-
low we have
special this month 150/200 watt totally
enclosed in metal box with input and
output leads. Price 47/6, plus 2/- post

and packing.
Totally enclosed and screened.
Price Carr.

50 watt £1/2/6  1/6
100 watt £1/18/- 1/6
150 watt £3 9/-
230 watt £4/10/- 2/6
500 watt £5/10/- 2/6
Unsereened
1KVA (1,000 w) ...... 5{-
1.5 KVA (1,500 w.) . B~
2 KVA (2,000 w.) . £10/17/6 7/6
3 KVA (3,000 w.) . £12/7/6  10/-
5 KVA (3,000 w.) £19/5/- 12i6

VARIABLE RESISTORS
Heavy Duty Type.

Ohms Amps. Price
* .5 30—40 | 35/-
"1 20—25 | 35/-
1.2 10—15 15/-
3 7—10 15/-
11 3—5 23/-
*50 92, a5/-
*100 2—3 45/-
*These are screw adjust types
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IUNITS FOR ROTATING HEAVY AERIAL

‘We have brand new, stlll in original unopened
packing cases as shipped from America two
items of equipment which form part of the
radar system RC84. These two units work
together to form a Tower rotating device,
with remote control. §
Item 1, known as Tower 244, is in fact the
geared driving motor which rotates the mast.
This is quite a heavy construction and would
rotate a heavy scannper, rcflector, Beam
array, ete., cte.
Item 2, known as Indlcator 1.221-A is the
remote controller which enables the azimuth
position of Tower 24A to be controlled from a
remote point. nversely, it enables the
azimuth position of the tower to be known at
any time. Both the Tower and the Indicator
coavain selsyn transmitter/receivers 3nd It is these that provide the impulses which
cause the aerial to rotate backwards or forwards. The equipment intended for 117
volt A.C. mains but will operate from our mains if connected through step down trans
former of 1 K.W. rating.

Prices 1-221-A £25 plus carriage. TR24A  £35 plus carriage,
Special discount of £5 for cash with order or C.0.D. if both units purchased together.

R.F. HEATERS CONSTRUCTOR’S KIT

THE ELPREQ R.F. HEATER

The Elpreq R.F. Heater has been planned to
fill the need In Industry for a reasonably
priced unit to be ased in the works or for
development.

The heater is supplied in kit form, mainly
to keep the cost low but also as it is thought
that many users will wish to assemble the
units within special casings to be close to the
production line.

As 1t is not possible to have one frequency
which is equally eficient for both dlelectrie
and Inductive heating a frequency efficlent
for dielectric work has been chosen. It
being felt that this filis the greater need.

THE POWER PACK

“he Power Pac’k used is the ‘* Elpreq Variable 500 ** which is lully described in another
| s2ction, this gives ten variations of power to A maximum of 500 mA. at 1,000 V.—
continuous rating.

THE R.F. UNIT

Two carbon anode, high power triodes working into a push-pull circuit act as R.F
zenerators. The R.F. output to the ' work ‘’is taken from the tank coil.

Two meters are provided. The one in the main H.T. line shows the total milliampas
being drawn by the R.F. unit. The otherin the R.F. output atage indicates the ﬂ.F
current into that z:ircul'~

The output £ i y 15 ¥ but this will vary with the work
and can be dehberatelv changed by tunmg or by altering the alze of the tank coil,
Connection to the work is through two substantial pillar terminals brought out to the
front panel.

€ize is approximately 16fin. x 13in. X 1l4in. and weight is approximately 25 Ib,
Price of all components lncludlng metal chassis to make power pack and R.F. unitsis £40
Or wired up ready to work £55.

All prices are ex our Eastbourne works and terms are cash with order.

RACKS AND RACKING EQUIPMENT
ALL EY-MINISTRY EQUIPMENT

STANDARD RACK
61t. high and 19in. wide, heavy steel construc-
tion. Holes drilled and tapped at the
standardized spacings. Price £4/15/-
plus carriage.
ENCLOSED RACK
As above but rectangular and with sheet
metal enclosed sides (vented), fitted handle
and closing bars. Price £7/15/- or £6/15/-
depending on condition, plus carriage.
MOUNTING PLATES
to fit above racks. Heavy }in. steel plates
(drilled at standard Intervals and 19in.
centres) with chassis mounting brackets.
Ref. 5A5—19 % 14 front plate with chassis
brackets, 17/6.
Ref. 5A6—19x12 front plate with chassis
brackets, 16/6.
Rel. 5A7—19 % 10} front plate with chassis
brackets but drilled for meters and other
items, 8/8.
SAFETY SWITCH
When fitted this switch will cut off the nains
{ a8 rack door is opened. 5/6.
! GHARGING SWITCHBOARD

Feed tbis Switchboard gh & Mains Tr and Rectifler giving 24 volt D.C.
up to 50 amps. and you have an excellent multi-circuit charger for simultaneously
charging several batteries at different currents. This is an ex-Government switchboard
rated at 550 watts 18 volta fitted Into steel cases with doors It contamu three reverse
current relays, one vol , one main tw t and three
variable resistors for cnntrolling circuits. These are brand new, in original cases
| Price £4/10/-, carriage 10/-.
| We can supply 4 12 volt, 50 amp. Mains Transformer at £4/5/~ plus 5/- carriage.

ébr.‘ﬁ
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HIGH POWER TRANSFORMERS

o )

For R.F. Heaters, transmitters, etc., ete.
These are open wound type for maximum
cooling and have the normal 200-250
primary fully secreened.

Type 5F6. 1,000 v. at § amp., e.g, 5
K.V.A.  Price £8/10/-, carrlngc and
packing 5/-.

Type 5F7A. 2,200 v. at 1 amp., €., 2

7/6v .A. Price £15, carriage and packing
Type 5M1. 1000-1000 v. at 1.3 amps.®
e.g.. 1§ K.V.A. Price £12/10/-, carriage
and packing 7/6.

Type 5M2. 1000- -0-1000 v. At 500 mA. and
4 v.at 4a. Price £7/10/-, carriage and
packing 4/6.

Type SM3. 375-0-375 v. st 250 mA. and
4 v. at 4 a. Price 37/6, carrlage and
packing 3/6.

Type 5J1. 500-0-500 v. at 500 mA., 6.3 v
at 6 a., 45/-, carriage and packing 36"

POWER FILAMENT
TRANSFORMERS

Type 5M4. 4 v. at 4 a. 2-0-2 v. at 10 a*
Price 18/8, carriage and packing 3/8.
Type 5M5. 3.15-0-3.15 at 10 a., 4-0-4 at
104a.4-0-dat2a. 4at 4a. 2.5-0-2.5 at 3a.
Price 27/8, plus carrlage and packing 3/6.
Type 5M6. 34 v.at 2a. tapped 32v., 30 v
and 28 v., for relays, etc., 22/6, plus 3[6
carriage and packing.

Type 5J2. This has four 4 v. 10 amp.
centre tapped secondaries. 35/-. Plus
3/6 packing and post.

POWER CHOKES. Open wound type and
feet with clamps.

Type 5M7 30 Henry at 500 mA., 35/-
Type 5M8 20 Henry at 500 mA., 32/6
Type 5M9 15 Henry at 500 mA., 27 8
Type 5M10 10 Henry at 500 mA., 22[6
Type 5M11 25 Henry at 250 mA., 18'6
Type 5M12 3 Henry at 10 amps., 18/6
Type 5M13 200 Henry at 5 mA., 15/~

PORCELAIN
STAND OFF
INSULATORS

threaded each
end. Price 1/6

e 4

TRANSMITTER $131

‘This is a high powered transmitter for
operating over the same frequency range
as the Receiver 1132, i.e., 70-130 mega-
cycles. 1t is a very bulky transmitter and
probably contains around £300 worth of
equipment. As far as we know these have
never been used but of course have been in
store for a long time and therefore they
will need attention before being put into
operation. We offer these, less valves,
£37/10/-, plus carriage.

R1132

Wo have a emall quantity of these re-
ceivers still available less valves. Their
condition unfortunately is not good but
they appear to be repairable, and, of
course, contain a multitude of spare
parts. At 30/- each they represent a
real bargain. If not collecting, please
inciude 5/- for packing and carriage.

AUTOMATIC MOTOR STARTER

For remote con-
trolof D.C. motor
between 1 and 3
kw.. adjustment
for 100v. or 230v.
Unused and in
first-class condi-
tion,

wired glass cover,
Price £10, car-
[ riage 5/-.
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EX-ROYAL NAVY SOUND
POWERED TELEPHONE

These require no batteries, and w"ill go for

HEAVY DUTY POWER PACKS

500 WATT 1,000 v. (ADJUSTABLE)
The conventional circuitry ls emploved
th b and all are amply
proportioned to permit substantial over-
loading. A master awitch controls the
whole unit and whenever this is on
current 1s supplied to the rectifler ilaments,
thus keeping them always in the emissive
state. The H.T. transformer is supplied
from the primary of the fllament trans-
former, connection being via an on/off
switch and a tapped choke. The onfof ~~
switch controls the H.T. and the tapped choke in
conjunction with its selector switch gives ten
variations from ‘‘ low power " to ‘‘ high power.”
Two directly heated rectifiers glve a full wave output which

is d by a 10 Henry choke and 4 mfd. condenser. A bleeder resistor connected

=0, —~0

A

S

long perlods without
with generacwor and sounder which gives
a high pitched note, easily heard above
any other nofse. Alsc fitted with an
Indicator lamp which in quiet situations
can be used instead of the sounder, or
where several telephones are used to-
gether will indicate which one is being
called. Bize 7#in. X 9n. x T7}in., wall
mounting, designed for ehips’ use but
equally suitable for home, office, ware-
house, factory, garage, etc. Price 57/6
each, plus 4/6 carriage.

BLOCK CONDENSERS

New and un-
used. .5 mid.
at 2,500 v.,

These contaln aner-
oid barometer move-
ment and useful
gears. Price 7/6
each. Post 1/~

Note.—Also a few unused and in good
working order, avallable at 22/6.

SCRAMBLER—TELEPHONE
EQUIPMENT

As used by Ministries and Forces for
holding secret conversations. Works in
conjunction with normal telephone
equipment,

Items available, all new and unused, are;—
Frequency Changer, Type 6AC, Ref. No.
YBO02700, price £5. Btandard G.P.O.
desk type instrument with scrambler
switch, complete with lead and junction
box, price £2/10/-. Hand-ringing
generator in wooden box, 15/-. Junction
box with three multiple relays and cable
strips, 35/-. Bank of three drop in-
dicators in box, 15/-. Instruction book
£1 refunded if returned within 14 days.

GREATLY REDUCEDe——
CATHODE RAY TUBES

VCR97. Brand new and wunused,

‘* cut-off type,’’ tdeal for ’‘scope, etc.

Price 12/8. Carriage and insuran
b/- extra. -
VCR517. 6}in. guaranteed
full picture. %9/6- plus 5/~

across the output serves as a dummy load and also dischargea the emoothing condenser
which otberwise would be a source of danger to users.

The continuous rating of the power pack is 1,000 volts at 500 milllamp (500 watts).
But the proportions of the various components are such that 100 per cent. overloading
can be allowed for pulse work or other intermittent operations. The size of the power
pack is approximately 16}in. X 13in. x 13in..and its weight is approximately 87 Ib.
Price; Kit of parta £27/10/-, or made up ready £37/10/-.

500 WATT 2,000 v. (VARIABLE)
i The maximum continuous rating of this is 250 milliamps at 2,000 volts, Rectification
is half wave. Bpeclfication otherwise as for the variable 500/1,000 v.

1,000 WATT 2,000 v. (VARIABLE)
| The contlnuous power rating of this is 500 milliamps at 2,000 volts. But the tapped

choke and selectar switch enables this to be reduced in ten steps. Weight approximately
120 1b., size 16}in. x 13in. X 13in. Price £37/10/- in kit form, or made up ready
to use £47/10/-.

1,000 WATT 1,000 v. (VARIABLE)"

The maximum continuous rating of this is 1 amp. at 1,000 volts. Rectification istul

wave, output is variable. Weight approximately 120 1b., size 16f1n. X 13in. x 13in.

Price £37/10/- in kit form, or £47/10/- made up ready to work,

FIXED MODELS

Any of the models mentloned above can be supplied without the tapped choke and

selector switch. The prices are as follows;}—

Fixed 500/1,000 v. £22/10/- in kit form, or £30 made up.

| Fixed 250/2,000 v. £22/10/- in kit form, or £30 made up.
Fixed 500/2,000 v. £32/10/- in kit form, or £40 made up.

Fixed 1,000/1,000 v. £32/10/- in kit form, or £40 made up.

All prices quoted are ex Works.

CEILING FAN

This model, made by Revo, incorporates a series-wound
totally enclosed ball-bearing motor of robust construction
and noiseless operation. The fan has a blade dlameter of
36in. and 1s supplied with 20in. tube and celling
canopy. All finieshed white cellulose enamel. The voltage
working 15 230-250 v. D.C. Revo catalogue number D12288
Price £10/10/-.

e s

T e

= SPECIAL PURPOSE VALVES
Triode Type CV 1098—this s a high-power air-cooled
triode. Specification of which is as follows; Filament
voltage 8.2 v., filament current 35 amps., anode dissipation
750 watts. Maximum anode voltage 23 kV.

This valve is very suitable for R.F. heating at high fre-
quencies and two of these in push-pull under Class C con*
ditions wonld have an output of approximately 2 kilowatts.
Brand new, still in original shockproof packing, price
£15 each.

s

r#
< |
I

TETRODE TYPE VT31
This is a high-powered air-
cooled tetrode. B8pecification of
which is as follows :—Heater
volta 11.25, heater current

amp., maximum anode
voitage 8 kV., anode dtssipation
250 watts, size approximately

Limited quantity only at £4
each, atill in original packing.

carri;

2}in., 32/6,
plus 2/8 carriage, etc.
VOR138. 3in. electro-
static

WATCH THESE COLUMNS FOR DETAILS OF

VARIOUS OTHER INDUSTRIAL TYPE VALVES,

l 144in. long and 6}in. across the
bulb.
ALTERNATIVELY SEND US YOUR ENQUIRIES,

short
sultable for T.V. and ideal
for 'scope work, 37/8 plus
3/6 carriage, ete.

CR112. 5in.  electro-
static, persistence  mof
known, 15/- each, plus 5/-
carrlage, ete.

CV996. 6in. electrostatic,

persistence not known, 15/- each.
plus b~ carriage, etc.
OV1140, CV1500, CV1546. All 12in.

magnetic, long persistance, £4/10/-,
plus 10/~ carriage.

10-CORE CABLE
10 flexible copper conductors well in-
sulated suitable for mains work. Covered
Overall with hard rubber, 1/8 per yard

1 HIGH CYCLE MOTOR ALTERNATOR
TYPELl H t 0 v., 50 cyel Je phase 2,800 r.p.m., coupled to a generator
CaEpuE 350 Ve, 1,758 eacion nt 04 atnps. God condition, with wiring disgram, £3/10/-.

phus 7/6 carriage.
TYPE 2. Has a motor 230 v. 60 cycle single phase, coupled to an alternator output
230 v. 625 cycles .24 amps. Price £3/10/-, plus 7/8 carriage.

—SPECIAL EQUIPMENT SALES—

IMPORTANT NOTE

Owing to the bulkiness of many of the items Hsted on these two pages it may not
be possible to keep stocks at t fore please teleph confirmation that
the item Is actually at the branch before journeying specially to see it.

SPECIAL SALES DEPT,, E.P.E. LTD,, BOURNE HOUSE,
GROVE ROAD, EASTBOURNE. Phone: Eastbourne 5055

|

|

* for joining shafts which are out of align-

105
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‘“SNIPER-

LUOHESCENT|
SCREEN SCOPE **

VIEWING WINDOW

by L= = 4

Famous wartime ‘‘cat's eyve’' used or
seeing in the dark. This is an infra-red
image converter cell with a silver caesium
screen which lights up (like a cathode ray
tube) when the electrons released by the
infra-red strike it. It follows that as light
from an ordinary lamp is rich in infra-red
these cells will work: burglar alarms,
counting circults, smoke detectors and the
hundred and one other devices as will the
simpier type of photo cell. Here then is a
golden opportunity for some interesting
experiments, price 5/- each. Data will be
supplied with cells if requested.

METERS

2}in, Flush mounting

0-30 mA. movingeoll ..........".
0-300 mA. moving cofl . ..

0-500 mA. moving coil
5-0-5 mA. moving coil. .
9-1 amp. movingeofl ......... e

2in. Flush mounting
F.

0-2 amp. R.. ermo.
0-3 amp. ermo
0-6 amp. R.F. thermo

0-5 mA. moving coll

0-3 mA. moving coil

0-20 amp. moving coil
0-40 amp. moving coil
Hot Wire Amp. Meters
0-9 amp. 24in. flush
0-10 amp. bin. surface. .. .........

PYREX AERIAL INSULATORS

Xdeal for aerial con-
nections through cabin
walls or through pan-
els. Consists of glass
dome with threaded
rod and terminal ends
and  metal g
flange. Price 2/~each

PLUG AND SOCKET

This brass cased plug and socket 1s
extremely robust and ideal for P.A. or
ontside work. Ideal also for taking power
to unics as it insulates the ends of the
wires. Contacts are quite suitable for
carrying up to 10 ampa. so this can be
used for lighting or power. Price 2/
per pair.

JUMBO VALVE BASES
Ceramic 4-pin for transmitting valves.
Price 3/6 each.

FLEXIBLE COUPLINGS

These are some-
«mes known as
bellows  couplings
because they will
extend as well as bend. They are ideal
ment and for slug tuning controla where

the core has to come in and out. Price
1/9 each.

30 AMP.
ROTARY
SWITCH

Single poleONJOFF, a very robust switch.

made one of our most famous

Will give life-tine of service.
lete with pointer knob, 4/9.

Price

1 00 L0 1 10O T
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———BAND Il ITEMS

THIS MONTH’S SPECIAL

I The first of a series of highly efficient low priced aerials to be made
by Cleveland Electric,

Thl is an array for Band IIL technicallv known as a folded
v’ it is highly and dir ) and ble for indoor
or outdoor use, even for fitting on the window frame or coping,
or existing T.V. mast, it employs polythene low loss insulators
and non-corrodable elements.

Heavy demand likely, so please order at once. Price 17/6, post

AERIALS

BAND III AERIALS

These aerials have
quick fitting ele- And packing 1/6. .
ments, all alloy tube PRE-ASSEMBLED WITH {in. DIA. RODS
construction  and DESCRIPTION List Price
polythene low-loss 3-element array with swanneck mast with ‘U’ bolt
nsulators. clamp for fitting to exiting maats from $in. to 2in. dia... 41/6
3-element array with cranked mast and wall mounting
brackel ...t e i 4276
3-element array with cranked mast and chimney lashing
equlpment 56/-
\ 5-element array with swanneck mast and 'U "’ bo‘t
clamp for fitting to existing mast from jin te 2in. dia.. Bb2/6
B-element array with cranked mast and wall mouutiug
bracket 53/6
H-element array with cranked mast and chimney lashing o
eQUIPIDENt .. ... ... -
Downlf“ns 8-element array with swapneck mast and ' U’ balt
BAND III DOWN. clamp for fitting to in. to 2in. dia. mast. ............. 89/-
LEAD " 8-element array with cranked mast and chimney lashing —
AUEEIS goaoc 00000 0@00006000060 00808 680 aRE 500
PM"?"“L five cell g 010 ment, array with 1iin. mast cap, 10ft. mast and
cons‘ruc B e?’“':“ heavy duty single chimney lashing equipment ........ 134/-
ma;x::::; & rra.tho: 10-element array with cranked mast and dnmney
mdthe eon. cquipment ....... 94/6
ductor, high per- 10-element array wi
aumake ol e heavy duty single chimney luhmg equlpment 145/-
9 ik » 8% P j0.clement array with 2in. mast cap, 12ft. mast and
yard. heavy duty double chimney lashing equipment........ 178/6
WHAT IS IT? @
It is the indicator that you would make to > \
check that the '’ Elpreq Band I Signal A\
Generator ** Is working properly. When the
loop is brought up to the output circult the
‘amp lights brightly,
THE “ELPREQ” Band Ill SIGNAL GENERATOR is most useful. 1t:—

1. Will provide the signal for tuning to any Band III station.
2. Can be used as a grid-dip meter for checking the frequency of Band JI T.V. aerials,
Coils, ete.
3. Can be made to give a pattern on T.V. Recelver screen.
4. Can be accurately calibrated with included equipment.
All the parts including valves, tuning condenser and metal ¢hassis are available aa a
Kit at 25/- post free. Constructional data free with Kit or available separately price 2/6.

BE READYCUMMERCIAI. TV
Daily Test Transmissions are already
taking place
Our convertor which fixes to the side or back of your
T.V. wiil give you the new station or the old by the flick
of a switch. You do nothing to your existing set; just
plug in mains and aerial leads. Buitable for any T.V.
Price £6/10/-, or 30/~ deposit and six payments of £]1.

BUILD YOUR OWN CONVERTER

The Converter has given very satisfactory results
from the experimental Beulah Hill station. It uses
2 valves, is not at all difficult to make and can be lined
up with the simple 25/~ inatmment described above,
Price for all the t luding constr 1
data is- £3/10/- or £4/10/~ with mains equipment.
Price includes stove enamelled case, prepared metal
chassia, and all parts to make up convertor a« illus-
i trated—data available separately price 2/6.

MADE FOR THE JOB

This ex-W.D. 10-valve superhet was designed to re-
ceive 200 megacycles transmissions so it will require
virtually no conversion to receive the commercial T.V.
programmes.

These contain 6 valves type 8P61, and one each RL7.
BL16 and EA50. 8ix IF transformers 12 Mc/s. band
and hundreds of other useful components. Price 59/6,
plus carriage and packing 7/8 These receivera are un-
used and perfect.

THE ELPREQ F.M. UNIT
In the ELPREQ F.M. Tuner four valves and two crystals are used. The last valve
#°ts as a limitér so reducing the necessity of exact tuning snd at the same time
improving interference rejection. Crystals are used in the ratio detector to avoid
heater-cathode hum so often encountered with valve ratio detectors. Stability is
oxtremely good and tuning most simple. The tuner draws its power supplied from
theset.oramplifier,its valve heaters are not connected to earth,

With only a simple indoor aerial made by parting the ends of ordinary flexible cabie
this tuner works very well at Eastbourne {(over 60 miles from London) and we await
reports from even greater distances.

Coat of all parts including valves, prepared metal chassis, acale, slow motion drive,
pointer, tuning knob, in fact everything nzeded to make the completc unit suitable
for mounting through the side or back of an existing reasonably sized radio, or into
a separate cabinet, is £6/12/8, data 1s included free with the parts or is available

SALE! speciaL prICES THIS MONTH

CONNECTING WIRE

P.V.C. covered in J00ft. colls—most
colours—{our coils, different colours, @/-.

3-SFEED RECORD PLAYER

3-speed record player with pick-up using
the famous Acos ’ Hi G *’ turnover erystal
—motor also by very famous maker. All
on unit hoard ready for Installation.
A wonderful bargain at £5/10/-, plus 5/-

17'6

3/6.
127
TELE-
CABINET

Veneered and Polished—Perfect.
and unused.

Carr.

New

CARBON RESISTORS

50 assorted } and § wattresistors. Ranging
between 10 ohms and 10 meg. ohms. (Our
Selectfon). Price 5/- pkt. 50 at 1 watt,
8.

12'6

Post. 1/-.

CONSTRUCTOR'S PARCEL

Five valve superhet chassis—size 15 x
5 X 2in. with three waveband glass scale,
pulley, driving head, ete.

AIBO TABLE CABXNET
chm(s, 39[6 Post 2/6.

NOVELTY RADIO

Complete tunable M/L
Radio with room for 3in.
speaker In base. Needs
only valves, speaker and
batteries, 29/6, plus, 2/6
postage, etc.

tak

the above

separately price 2/,

T 0 001000 000 00 00 00 1 1 0 00 10000 0 0 0 0 0 10

BEETHOVEN CHASSIS

size
¥ approx. 9} x 7}

x 8}. First-class
> | components, A.C.

> to work. Special
cash-with-order price this month.

mains operation;
Three wave (medium
£5/19/6, carriage and insurance 7/6.

and two shorts).
Complete with
five valves, ready

BAKELITE CABINET

Two tone with built-in handle. Note.—
All have slight imperfections but these are
hardly noticeable and will not affect the
soundness of the set.

26

Post.  9d.

INSTRUMENT CASE

Veneered and polished—undrilled.

146

CONSTRUCTOR’S PARCEL
Bakelite cabinet, complete with dial,
;‘netal chassis and back, and plans of

.R.F.

1/ Post 1 i
- for 4. -
UNBREAKABLE "\ %/
GLASS D)
PANELS @‘_—*‘glrf, ]

Bize 10§ x 9}in.—parcel of five panels

5/-. Post iree.

CORNER CONSOLE

A massive cabinet but being corner
fitted is not out of place even in a
modern small living room. Overall
dimensions of this cabinet are 47in,
wide X 3lin, (deep to corner) X
50in. high. Made to house 15in.
Televisor, Radio Unit, Amplifier,
Tape Deck, etc. Originally £18.
OQur Price—£10 plus 30/- carriage.
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—THIS MONTH’S SNIP-

Prepared metal chassis for 5-valve superhet size approximately 12" x 81" x 3"
fitted with coil pack (L. M. & S.), two 485 KC LF. transiormers, wave change
’rv;ltch, and scale.

038 aTe i ¢, Tully ditioned tcsted and guaranteed. Price is
only 14/6 (less than the value of coil pack only), complete with circuit diagram,
post and packing 1/8 extra.

SELECTIONS FROM MISCELLANEOUS STOCKS

STUD SWITCHES

TRANSORMER PRIMARIES
These are transformers with wound,
primaries tapped 200, 220 and 240
but with no secondaries. There is ample
windaw space, however, for the hand
winding of secondary to suit your own
roquirements. Number of turns per
volt required, depends upon the overall
size of the stack, for example, our 100
watt stack requires approximately 2}
turns per volt. The size required depends
upon amps. taken out and the voltage,
eg. if 10 amps. at 10 volts is required
then a 100-watt primary is needed.
50 Amps. at 5 volts requires 250 watt,

etc., etc. Transformers are complete
with clamps and fect.
Watts Price Post & Pky.
80 78 1/8
w18 Fe
= S8tud Bwitch for building up variable
ggg %%;? %’g resictors  as illustrated or asimilar
1,000 40/- 8;6 d'evices, complete with handle, metal
2:000 80/~ 816 side pileces, and spacer bolts. Price

8/8, post und packing 1f-.

SPECIAL BARGAINS FOR
CALLERS at al BRANCHES

WiRELESS WORLD
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BESTSELECTION OF CHASSIS IN LONDON l
=

THE
CLEVELAND
“ORGANTONE"

5-Valve 3.wave band superhet

covering long, medium and
short wave.

Osram  miniature valvea are
employed and low loss iron
cored coils account for an ex-
cellent signal-to-noise ratio.
Full A.V.C. is appled to both
frequency changer and IL.F.
stages.

The output stage utilises vari-

able negative feedback. ‘A gram. position is provided and reproduction of record:
is particularly good.

Chasgis size is 12 X 7 X 7In.—scale sizes ia 10} X 4}in.

This reciver has been tested in particularly difficult areas and ita stability and noise
rejection have produced exceptional results.

Price £11/10/- or £3 deposit—carriage, otc., 7/6 BSlmilar model but with ferrite
rod aerials £12/10/-. Hire purchase deposit £4.

THE LATEST bpuLcl

This {s the Model F3PP. Developed 4
especially to meet the increasing
demand for high fidelity equipment.
Particularly suitable for replacement
in a radiogram. This is a 7-valve
3 wave band superhet with push-pull
output, incorporating separate bass
and treble controls thereby ensuring

SELECTIONS FROM OUR RANGE OF CABINETS

EMPRESS CONSOLE

This cabinet is undoubtedly
a beautiful piece of furniture.

It is elegantly veneered ex-
ternally in figured walnut,
internally in white sycamore.

The radio section is raised to
convenient level but is not
drilled or cut. The lower deck
acts as the motor board, again is
uncut, it measures 16 x 14in. and
has a clearance of 5in. from the
lid. There is a compartment for
the storage of recordings.
Overall dimensions of  this
essentially modern cabinet are
3ft. wide, 2ft. 8in. high, and
Ift. 4}in. deep.

Price £15/15/-, carriage etc., 12/6.

THE CONTEMPORARY

Also in the modern trend is this
very stylish contemporary con-
sole. Veneered in with con-
trasting mouldings, and is ideal
for use with modern furniture or
with other contemporary fittings
or furnishings. The radio and
motor board is uncut and its
size, 30 X-15%in., provides ample
room for all equipment. Price
£8/15/-, carriage etc., 12/6.

OFFERED AT APPROX.
HALF COST TO MAKE

An impressive costly looking cabinet
originally designed for T.V. but simple
modification makes the cabinet suitable
for radiogram, amplifier, tape recorder,
or reflex speaker—size 23in, wide, 22in.
deep and 373in. high. Limited quanity
left at £8/15/- each, which is approxi-
mately half of their manufacturing
cost. Also slightly damaged but re-
;l)m}rable. Price from £6. Carriage
2/6.

a control of fidelity,
volume and tone. ‘Wave band
coverage 16-50, 190-550, 900-2,000
metres,  Valve line X79, 6BAS,
ECC83, GZ30 and two 6AQG. This
chassis is suitable for use on A.C.
mains from 100-110 v. and 200-250
v. Price 17 gnineas or £4 deposit
carriage and insurance 7/6.

0

ANOTHER CLEVELAND CHASSIS—“THE TREMENDO "

The Cleveland Organtone 1s good, but this one is really superb. It has a 7-valve
circuit with 6 watts output, fitted with !ndependent bass and treble cobtrois.
It is really an efficient R.F. circuit coupled to a high-fidelity amplifier. The
chassis size is the same as the Organtone, namely 12x7x7 with the 10} x 4}
multi-coloured scale, and it is bullt to the same exacting specification as the
Organtone. Price £15/10f-, carrlage and packing 7/6. H.P. terms if required.
Ditto but with ferrite aerial coil. £16/10/-.

THE ARMSTRONG

Among high class radlo chassis, the
name Armstrong is probably the
most famous, and their new model
FC48 certainly lives up to tradition.
It s virtually a 10-valve circuit,
for among its eight valves two double
triodes are employed. Bpecial
features of this chassis are (a)
8 watts output in a push-pull circuit
with ample negative feed-back to
ensure the highest fidelity: (b)
provision for using F.M,, 8.g., power
brought out to seckets and indicator
on dial: (c) independent bass and
treble controls with visual indication
of setting: (d) four wave bands
covering 16-5I, 50-120, 180-550,
and 1,000-2,000 metres. The size
of thia chassis Is 12} x8x9}in.
Price £23/18/-, plus 7/6 carriage
and Insurance.

OFFERED FOR PRICE OF ITS COIL PACK ONLY

This set, a product
of one of our famous
manufacturers, has
H.F. stage, tuning
indicator, and all
modernrefinements,
covers § wavebands
includiug short
waves to 11 metres.
Offered less valves,
power-pack,

and drive, other-
wise complete and
unused, price £5.
Or 20/- deposit,
balance over 12
months, carriage
7/6 (uses octa’
rauge valves),

ELECTRONIC PRECISION EQUIPMENT LTD.

42-46, Windmill Hill, Ruislip
Middlesex
Phone: RUISLIP 5780
Half-day Wednesday

249 Kilburn High Road,
Kilb

urn
Phone: MAT 4921
Half-day Thursday

29, Stroud Green Road, Fins-
bury Park, N4
Phone: ARCHWAY 1049
Half-day Thursday

152-153, Fleet St,, E.C.
Phone; CENTRAL 2833
Half-day Saturday

Post orders should be marked “Dept. 2” and addressed to E.P.E. LTD., 123, TERMINUS ROAD, EASTBOURNE.
1O 0O 101011 O
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(Electronics Division, Gas Purification & Chemical Co. Ltd.)

Why I bought a QEIIEID

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 1 found a need to “ capture and keep” the
memory of things that delighted my ear—to record the peer-

less performance or the subtle interchange
between accomplished speakers.

For this, my Grundig Tape Re-
corder is perfect. It has a wide
range, high fidelity reproduction
and simple controls with looks
that match its performance.

I
THE FINEST TAPE RECORDERS IN THE WORLD I
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. | The GecliBRNL: (2 3050s. plus

microphone from éigns,
G/TK 105 I Actractive H.P. terms available.

VHE/FM
BROADCAST
RECEIVER
TYPE CB4

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 built **
in small quantities, an attractive price is maintained.

Model ““ A,"" FM tuner. A popular and small unit, with good sensitivity.
These are in use from Bognor to Ely, and little changed since first des-
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 unit are optional.

The ** Mullard ** 5-10 an'wliﬁer. Our version is condensed to only 12 x Sin.
plan, with symmetrical front layout. With £M, a truly high fidelity outfic
is possible under £35.
CB4 FM/MW feeder unit, mains driven..... £21 0
CB4/2, with push pull output... 5
‘““A " basic tuner................
‘A" tuning scale, magic eye.
‘A’ power unit.....
** Mullard ** amplifier,

™
~
coo%oo

£14 10

Welcome to MARLBOROUGH YARD, N.I?, evening
demonstrations also arranged.

BEL SOUND PRODUCTS CO. ARC. 5078

ur v

l
|

$G50 Signal Generator

SG50 SIGNAL GENERATOR covers 100 kc/s. to 80 Mcfs. in
6 bands on fundamentals, either modulated or CW. Uses two type
EF91 valves and SenTerCel rectifier with double wound mains
transformer. In olive green case size 12 x 8 x 4in. with front panel
of green perspex engraved white. PRICE £8/10/- plus 6/- carr./
packing.

CR50 BRIDGE measures | ohm to 10 Megohms and 10 pfd. to
100 mFd. in fourteen ranges. PRICE £7/18/- plus 4/6 carr./packing.
VV50 VALVE VOLTMETER measures up to 250 volts A.C. and
D.C. with input impedance Il Megohms. PRICE £7/19/6 plus 4/6
carr./packing.

Please send 5.A.E. for further details by return. H.P. terms available.
Callers only—Charles Britain (Radio) Ltd., I1 Upper Saint Martin's
Lane, W.C.2,

Post and H.P. orders direct to

GRAYSHAW INSTRUMENTS

Park Stable Yard, Leyton Road, Harpenden,
Herts.
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» CUSTOM BUILT
. REPRODUCERs; Estd. ‘ )
EASY ' TERMS

EAK :5i0minr
fmt/wComwz’Mem

H.C.12

CORNER HORN

ASSEMBLY ‘
If you want the Finest Quality Reproduction
* together with Workmanship of the Highest
Order your choice must be LEAK.
Designed

AS USED BY BROADCASTING CORPORA-
TIONS THROUGHOUT THE WORLD.
LEAK “ TL/10 " AND " POINT ONE * PRE-AMPLIFIER.
Cash Price £28/7/-, or sens for £4/{0/- Deposit and 18
monthly payments of 30/-, carr. and crate free.

and executed

for those who

appreciate

near perfection

LEAK TL/10 AND VARISLOPE MK. Il PRE-AMPLIFIER.

iggad Cash Price £34/13)- or sent for £6 Deposit and I8
Reproduction monthly payments gf 35/-,_ carr. and garate free,
This and other fine loudspeaker systems are LEAK DW AMIC PICK-UP
decpanstraipcl digly o e Regeny, Srger H.P. TERMS Complete with two detachable diamond heads and trans-
GOODSELL, ACOUSTICAL, ROGERS, AVAILABLE former, Cash Price £20/19/9 or sent for £3 Deposit
and ARMSTRONG. and 10 monthly payments of 40/-. Post and packing paid.

% Send for illustrated brochure.

B. K. PARTNERS LTD.

Delivery of all the above is from stock. We can also supply
‘ Wharfedale, Goodmans and Tannoy loudspeakers, etc.,

229 REGENT ST., LONDON, W.1. (Entrance Hanover St.) ‘Phone: REG 7363 | Connoisseur Variable 3-speed Motors and all other Quality
Equipment on EASY TERMS.,

Please let us have your requirements.

HUNTON wint cut your press | |

tool costs for PROTOTYPE and
PRE-PRODUCTION RUNS! | | uith the SUPERB NEW
i i

. S REMJNG;[ON

THE UNIVERSAL BOLSTER OUTRIT|
USING STANDARDISED PUNCHES AND | 60
ELECTRIC SHAVER

DIES FOR SHEET METAL RIERCING
i AND BLANKING ON FLY PRESSES

will convince you
that it really does shave quicke? and smoqother
than any other method. The extra long shaving
heads are slightly arched to fit easily into
those hard-to-shave spots,

o
. FOR
| SEND DEPQSIT Olf ONLY 5,- IMMEDIATE
/ (Returned if not satisfied) DELIVERY
Balance after 14 DAYS FREE TRIAL IS/-, and 8 monthly payment-
of 24]~  Cash Price £9.1LIl. AC/DC 200250v.  Brand new.
Seat post paid in silk lined presentation case. -
VISIT US ON STAND No. 3 ® WE WILL ALLOW YOU 40[
Grand Hall Gallery, Olympia FOR YOUR OLD ELEGTRIC -
Engineering, Marine and Welding Exhibition SHAVER it you decide to keep the REMINGTON
. aiter trial,
SEPT. 1ist SEPT. 15th J B s oo C MLURE
If in London and Home Countjea, ask for a tical d io your

i
own worka. Alternatively, write for illustrated price lst to:

HUNTON LIMITED, PHENIX WORKS, The L. R. SUPPLY Co. Ltd.

114-116, EUSTON ROAD, LONDON, N.W.I. BALCOMBE : SUSSEX "¢
Tel : EUSton 1477 (3 lines). Grams : Untonexh, London.
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.. for those who "
want the best . .

Used with the WEARITE 2B DECK, our Tape Pre-
amplifier 4/WRB/2b is capable of giving recorded quality
to the highest professional standards; yet at moderate cost.

% Completely separate recording and replay
chains with direct/replay monitor com-
parison switching.

Correct pre- and post-cqualization to
C.C.I.LR. standards.

Peak-programme signal metering.
Positive metering of bias and erase voltages.
Designed mainly for WEARITE 2B Tape

Deck—uses all the facilities provided on this
deck.

* ok % o

Price 55 gns.
For full details, write or telephone:

ARIEL SOUND LTD,,

57, LANCASTER MEWS, LONDON, W.2.
Telephone: PADDINGTON 5092

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

Fllison Transiormers

LIMITED
62, BRIDGE ST. NORTHAMPTON
AND ALL LEADING COMPONENT DEALERS

Aveust, 1955

STEVENAGE RELAYS Lo
:*-*: e,

® Manufacturers of Type 3,000 relays with
contacts and - windings to customers’
requirements.

@® Impregnation, tropicalisation and high
voltage insulation available.

@ No used or second-hand materials employed.

For particulars apply:

48 DOVER STREET, LONDON, W.1
Grosvenor 1716

GOODSELL

Type PFA Pre-amplifiers

The latest PFA unit is bullt especially for
use with our range of Willlamson Ampli-

fiers. Separate base and treble controi in Write for
equaliser section. Low noise—high gain. detalls of
5 mv, input, 6 valves. willi
Price £20. lamson
and Mullard
20-watt
ampli
Y Demonstrations of all these units at B.K. mplifiessignd
F.M. units

Partners Ltd., 229, Regent St., London, W. 1.
and Classic Electric Co. Ltd,, Croydon.

GOGDSELL .o

40 Gardner Street Brighton | . Sussex
Tel. : Brighton 26735
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! I-!igh quality material and
Bullerrs cramics | oo

pressed products.
FOR | NDUS TRY Prompt delivery at com-

petitive prices.

We specialise in the manufacture of —-PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

BULLERS LIMITED

MILTON - STOKE-ON-TRENT - STAFFS
Phone: Stoke-on-Trent 21381 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
lronworks : TIPTON, STAFFS London Office: 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971

|

il

i

I

Wharfedale HALF SECTION CROSSOVER UNITS
MODIFIED WITHOUT INCREASE IN PRICE’

HS/CR3/2 (800 c/s and 5,000 c/s)- £8.10.0
400/CR3/2 {400 c/s and 5,000 c/s) - £12.10.0

WHARFEDALE half-section Crossover Units are now fitted
with a 0.9 mH inductance in series with the middle speaker (10-
15 ohms), with a switch to short-circuit the coil according to
requirements.

The effect of the inductance is to reduce the output from the middle
speaker gradually above about 2,000 c/s where the third speaker
starts to take over, and to avoid a slight resonance in the 3,000-
6,000 cycles region. The result is smoother top and the elimina-
tion of * ringing ” on some voices, with a reduction in surface

noise from some recerds. Low resistance air cored coils for
When only two speakers are in use, or even with three speakers crossover networks can be supplied
in heavily furnished rooms, the coil would normally be switched at the following prices:—

out to avoid attenuation of very high frequencies, but might still Up to 0.5 mH 10s. 0d. list.

be used with advantage on some records. 0.6-1.5 mH 12s. 6d. list.

Owners of HS/CR3 Crossover Units can adopt this refinement 1.6-2.5 mH 17s. 6d. list.

by inserting a 0.9 mH coil in series with the middle speaker; 2.6-5.0 mH now reduced from 27s. 6d.
this course is strongly recommended where a Super 8/CS/AL is to 22s. 6d. list.

in use. The 0.9 mH coils are available at 12s. 6d. each. 5.1-7.5 mH now reduced from 37s. éd.
With 2-3 ohm speakers the inductance value would be 0.25 mH. to 30s. 0d. list.

d ' WHARFEDALE WIRELESS WORKS LTD.
ar e a Q IDLE o BRADFORD - Y ORKS.

Telephone : IDLE 1235/6 (2 lines). Telegrams : Wharfdel, Idle, Bradford.
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FULL OF INTEREST

DOUBLE SIZE — FULLY ILLUSTRATED
6d. POST FREE

® T/N TECHNOLOGY

® RADIO ENGINEERING
® ELECTRONICS

® RADIO SERVICING

There’s a big future in T/V and Radio. Act now! In-
crease your knowledge, Back up experience with a
sound theoretical background, LC.S. offer courses of
instruction in—
T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE
ENGINEERING @- RADAR @ BASIC ELECTRONICS
FREQUENCY MODULATION
I.C.S. wHl also coach you for the following examinations:—
R.I.R.E.; P.M.G. Certificate for Wireless Operators;
Radio Servicing Certificate (R.T.E.B); C. & G. Tele-
communications, etc., ete.
DON'T DELAY—SEND COUPON TODAY: for free descrip-
tive booklet, stating which subject or examination interests you.
Fees include all books needed. Examination students coached
until successful.

Reduced terms for H.M. Forces,
Dept.. 223, L.C.S.,  Kingsway, W,C.2.

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Dept. 223E, International Buildings, Kingsway, London,
W.C.2.

REDUCED SUMMER TERMS—

Use the coupon and save money

Please send Booklet on subject..........oevvuiiuenninraninns o oo (557 RIS

Name 9

{Block letteis, please)
Address ............ocoveeeiiinn B 00000 A00G000 50 B, ool

AucgusT, 1955

Manufacturers of

POST OFFICE
TYPE

MAGNETIC RELAYS
3,000 and 600
Contractors to:
H.M. GOYERNMENT AND
LEADING :
MANUFACTURERS

COILS up to 80,000Q).
CONTACTS up to 8 amps.
INSULATION up to 5 kv.

Specialists in Tropicali-
sation and inter Services
Jungle Finish

Conforming to A.LD. 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. pept.w.w.

W.C.I.

12, STORE STREET, LONDON
Tel. .MUSeum 2453

MIDLAND INSTRUMENT CO.———

SELSYN TRANSMITTERS (Magelips), 3in, type, pure synchro x-y-1-2-3, suitable
a8 master or alave, 80-v. 50-cycle single phase A.C, operated. When two or more of
these arc wired up, the rotation by hand {or other means) of one, will result i a
100 per cent. foliow in the other(s), both clockwise oF anti-clockwise, supplied brand
new with test report, in tropicalised sealed cartons. Value, £8 each, our price 25/-,
post 2/-, 2 for 50/-, post paid with wiring diagram.

TELEPHONE SETS, consista of 2 combined receivers and microphones, connected by
20ft. twin flexible, provides perfcct 2-way communication (up to 1 mile with extra
ﬂex')',];elt- no battery req ready for use, new, boxed, 12/8,
post 1/~

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-mA. D.C., and 6.3-v, ran.s.
consists of eight Ub2 rectificrs, separate heater and H.T. transformers, 2 Dubilier
mitrogol 8-mfd. 1,200-v. capacitors, 2 heavy smoothing chokes, resistors, fuses,
ewitches, ete., ete., for 19in. rack mounting, weight 1041b., new and unused, £7/10/-,
carriage and crate, 15/-; Scot. 20f- extra.

A.C./D.C. MOTORS, 200/250 v. taking .1-amp., fitted reduction gearbox. providing
3 drives of approx. 60, 12 and 1§-r.p.m., also fitted 2 sets cam-opcruted contacts and
governor, new, unused, 30/-, post and packing 2{6.

VIBRATOR PACKS, input G-v., provides all L.T. and H.T. outputs for the 18 and
38 sets, In metal case size 9in. X 6in. X 3{in., complete with leads, new, unused, 20y-,
post 2/3, spare Mallory 6-v. type 650 non-sync. vibrators, §f~, post 6d. .

OPTICAL UNITS, consists of a mount 3}in. long, 1}in. dia., with a bloomed fi2.2
achromatic 3Hin. focal length lens at one end, and a ground-one-elde concave/convex
lens at the other, ideal for enlargers (stopped down), etc., 5/-, post 6d.

CRYSTAL SET KITS, R-EP. high gain dual range coil, .0005-mfd. var. conds. with
pointer knob, germaninm detector, w/o switch, 4 sets Clix plugs and sogkets, circuit
and diagram, 10/-, post paid.

KLAXON GEARBOXES, 40-1 reduction irom #in. dia. lin. long, to ¥n. dia. lin.
long shafts, both shafts are in line off-set 1}in. between centres, gears, steel and
phosphor bronze are totally ensoloed, weight 841b., bazgain 30/-, post and packing 2

Many other bargains; send 3d. with S.A.E. for current Hats, e

U.S. DINGHY TRANSMITTERS, I self-contalned hand p . turning
the handle by anyone (quite untrained) provides the power for the 2-valve trans-
mitter, also sends out the predetermined s.0.s. signals (long dash for D/F, ete.) on
the Internationsl Distress band of 500-kcfs (600 metres), ses range 250-500 nriles,
complete with aerial, usually suspended by kita or hydrogen balloon (not provlded)'
all contained in a waterproof aluminium case #ize 10X 9 x 8in., weight 17Ib., with
operating instructions, new, unused, 45/-, carriage paid.

HIGH-LOW IMMERSION HEATERS, 230-250-v. 2,000-watts, removable link for
3-heat control, plated copper stem 18in. long from fixing screw, requires 1in. dia.
tank hole, r ble brass top ter cover with Insulated cable bush, new,
unused, 45f-, post paid. ’

MIDLAND INSTRUMENT CO., MOORPOOL CIRGLE, BIRMINGHAM, 17
Tel.: HAR 1308
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NEW. .. from

Y Frequency Response

50-12,000 c.p.s.
+ 3 db at 7% i.p-s.
50-7,000 c.p.s.
+ 3 db at 3} i.ps.

Y Ten-inch Loudspeaker

113

start to finish . ..

Fuimon SP|2 TAPE RECORDER

Y Three Motor Drive

Y /0 watts p.p. output

Y Independent Bass and Treble
Y Twin-track recording

v High Fidelity Amplifier

¥ Autostop
% Two-stage Capstan
Y ‘' Fingertip * Control

The NEW SIMON Model SP/2 Tape Recorder is
designed and built to top standards. Years of specialist
experience in the field of sound-recording engineering and
techniques have been combined to produce an entirely new
equipment which is faultless in performance and appearance.
The SP/2 provides superb recording and reproduction facilities.
Ask your dealer to show you the new SP/2 now. . ..

can be used independently of
the recorder for P.A., Radio or
Record Reproduction.

85 gns.

H.P. FACILITIES
WITH PLEASURE

The inside story . ..
Ask for a copy of the new booklet —* Affairs of Tape
—free, of course. Brings you up to date on Tape
Recording—gives you the inside story of the SP[2.

Simon is f; W recording
Crown Agents, London Fire Brigade,

ete. SIMON SOUND SERVICE LTD.

46/50 GEORGE STREET, LONDON, W.I. " WELbeck 2371 (5 lines)’

The New SP|2 is designed and built by
the engineers responsible for the supply of
airport and general communications moni~
toring equipment to H.M. Government,

“You can rely on us™

Stockists of all Radio and Electronic components
for manufacturers, laboratories, Educational
authorities, and the amateur.

Stockists of Bulgin, Denco, Hunt, T.C.C., Belling and
Lee, W.B., Whiteley, Wharfedale, etec., etec.

Mullard 510 amplifier and G.E.C. 912 amplifier—all
parts stocked and available on H.P.

Taylor and Avo instruments from stock. (H.P. terms
available.)

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.
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RECEIVER
CHASSIS

STERN’S DESIGN FOR HOME CONSTRUCTORS
The "SUPER-SIX"

A compactand highly efficient superhet ¥
Radio-Radiogram chassis of outstanding
quality.

YOU CAN BU!LD
IT FOR  £10/7/6

Including the OCTAL VALVE LINE-UP

&
{£12/7/6 with the miniaturc valves). %,

E
Incorporating the new B.V.A. Minjature Valve Line- J
up. This recelver is designed to the very latest speci-
fication and provision {8 made to incorporate either the standard

Qctal Valve line-up or the new BV A, range of miniature valves.

Great attention has been paid to the quality of the reproduction of both Radio reception and
Record playings, and excellent clarity of speech and music ia obtained.

A few brief details.

@ Covers 3 wavebands 18-50 metres, 190-550 and 800-2,000 metres.

& Employr 8 valves having PUBH-PULL for 5-6 watts output.

® Incorporates delayed A.V.C. on all wavebands and pre-selective feedback.

@® A 4 positi.n Tone Control operation on both Radio and Gram.

©® Has independent mains supply socket for & Record Player.

@ Size of Assembled Chassis 12in. x 8ln. x 8in. Dial aperture 8}ln. x 4iin.

@ For operatlon on A.C. mains 200-250 volts 50 cycles.

THE INSTRUCTION and ASSEMBLY MANUAL is avallable for 1/8. It coutains very
detailed practical drawings and circuit diagrams and a complete Component Price List.

A BULK PURCHASE ENABLES US TO OFFER
THIS “PUSH-PULL’® 7-VALVE

SUPERHET RECEIVER  n911g/g

For only
(Carr & ins. 7/6 extra)

H.P.—£3/4/6 Dep. 12 mths. at 18/4.
These recelvers Models AW3-7 are made by
a  well-known set of manufacturars and in-
corporate the latest Osram Valve Line-up
oi X79—W77—DH77—H77—U78 and two
N78s in Push-Pull for approx. 7 watts out-

out. They c.ver 3 wavebands 18-50 metres.
190-550 and 800- 2,000 metres, and are for operation
on A.C. malns 200-230 volts. A Gram. position is on the
‘Wavechange 8witch.
They make an. excellent replacement Radlogram Chassis having a P.U. conpection on the
Chassis. Extension speaker connection is also provided. Overall slze of chassis; 12in. long
x 73in. x G}in. high, dial aperture 8}in. % 4}in. (Dial Escutcheon available for 4/9).

1n

111 THE LATEST!!!
RADIO-RADIOGRAM CHASSIS

Modsl F3PP. A 7-valve 3-waveband Superbet
Chassls with 4 Push-Pull 8tage. This Chassis
h=3 been designed with p*rllculnr regard to the
quality of reproduction. ineorporates
SEPARATE B\BS and TRFBLE CONTROLS,
thereby ensuring the utmost flexibllity of Tone
on both Radio and Gram.

Briefly;
@® Waveband coverage 190-550 and
- 900-2,000 1netres.
& Valve line-up X7%, 6BAS, 6AT6, ECC83, GZ30 and
two 8AQ3s in push-pull for approx. 6 watta output.
® Nrgative feedback and delaved A.V.C.
@ Has independent mains supply socket for gram. connectios
L Ove;\(l’l si:: of Chassis 12in. x Bdm Draig,hox 7lin with dial size 11}in. long x 43in.
For use on A.Q. Mains 100-110 voits and 2 50 volts.
Cash Price, tested and ready for use il 7’] 7’0
{Plus 7/6 carr. and ins.)

H.P. Terms; Deposit, £4/7/-, and 12 monthly payments of £1/5/4.

18-50,

WE RECOMMEND THE W.B. “STENTORIAN " P.M. SPEAKERS
They have the NEW CAMBRIC CONE and a matching device for 3 ohm-
7.5 and 15 ohm outputs.

(ag Sin. Mode!l HFS10 £1 19 6 (d) 9in. Model HF912 £3 9 6
(b) 6in. ,, HF610 £2 12§ {e) 10in. ,, HFIOI2 £3 17 6
{c} 8in. ,, HFBIO £3 5 6 (f) 12in. ,, HFI2I4 £9 15 6

OTHER TYPES IN STOCK

3tin. P.M. 3 ohm V/Coil 15 ¢ 8in. P.M. 3 ohm V/Coil 18/9, 19/6 & 25/-
Sin. P.M. 3 ohm V/Coil 16 6 10in. P.M. 3 ohm V/Coil 25/- & 37/6
6iin, P.M. 3 obm V/Coil 1§ 9 12in. P.M. 15 ohm V/Coil £5 5 0

All are NEW. and FULLY GUARANTEED

ﬂ%derm;e
Racdiogram

COMPLETE RADIOGRAM EQUIPMENT—QUALITY AT LOW COST

yvuﬁ RECORD
PLAYERS

This 3-SPEED AUTOCHANGER is by

a Famous Manufacturer and is offered for
£971976  rus7searr. s 1ned Normal Price £13/10/-.
Hire  Purchase Terms £2/9/6

Dep. and 9 months at 19/-.

® These umits will autochange on all
three spezde. 7in., 10in. and 12in.

® They play ‘MIXED 7in., 10in. and
12in, racords.

They have separate sapphire for
L.P. and 78 r.p.m., which are moved
into position by a simple switch,
® Mintmim baseboard size re-
quired 14in. x 12}in., with hejeht
above 51in. and height below buase-
board 2. in. A bulk purchase enablies o
ue to offer these BRAND NEW M
UNITS8 at this exceptionnl price,

WE CAN ALSO SUPPLY

THE GARRARD 3-SPEED CHANGER MODEL R.C.80M.
THE GARRARD 3-SPEED NON-AUTO MODEL " T".
THE COLLARO 3-SPEED CHANGER MODEL R.C.54.

THE COLLARO 3-SPEED NON-AUTO MODEL 3/554.

THE B.S.R. 3-SPEED NON-AUTO MODEL HFi00.

All of these are the very latest models. Send S.A.E. for derails.

WE CAN SUPPLY FROM STOCK

The COLLARO 3-SPEED
“TRANSCRIPTION*’
PLAYERS

MODEL 2010 with the NEW

LGHTWEIGHT *“ STUDIO P**

CRYSTAL PICK-UP.

5/ 3 {plus 7/6 carriage and insurance).
» 12 monthly payments of £1/5/5.

prICE £18
H.P. TERMS: Deposit £4/11/3
MODEL 2000 (few only) 3- speed unit only (excluding pick-up).
PRICE LIJ/ 6 (plus 7/6 carriage and insurance).
H,P. Deposit £3/7/6 and 12 monthly payments of 18/10

THE NEW
ARMSTRONG F.C. 48

A hirh quality replacement Radio or
Radlogram Chassis having provision
for an P.M. Fepder Unit,

PRICE ASSEMBLED AND READY

rorvse £2371870

{Plus 7/6 Carr. and Ins.)

HP. Terms: £5/18/- Deposit and
12 months at £] 13/9.

OUTSTANDING FEATURES

INCLUDE:—

8 Valves including 2 double Triodes.

8 Watts output from push-pull tetrodes. Heavy negative feedback ls used,
resulting in negligible distortion and high damping factor.

Provision for using FM adaptor to receive the present high quality transmissions
from Wrothani and the new B.B.C. V.H.F. stations.

An accessible socket at rear provides the power supply for this unit.,

Independent controls give BASS and TREBLE lift and eut with unique Thermo-
meter visual indicator.

Gram. posltion on a wavechange switeh.

4 Wavebands Coverage 16-51, 50- 120 160-550, 1,000-2,000 metres.

® Large four-colour illuminated dial.

WE HAVE THE NEW
ARMSTRONG F.M. FEEDER UNIT

Model F.M. 58

One of the best F.M. units in production. Consisting of 2 5-VALVE SUPERHET
DESIGN with frequency coberage 85-05 me/s. Power supplies required 250 volts
at 30 m/a and 6.3 volts at 2 amps. Price £21 (plus 7/6 carr. and insur.). H.P. TERMS;
Deposit £5/5/- and 12 monthe of £1/8/4

Send 8.A.E. for deseriptive leaflet.

SPECIAL REDUCTiONS FOR COMPLETE EQUIPMENT

SUMMARY—Select a RECEIVER CHAS3IS and we will supply it TOGETHER WITH A 3-SPEED

CHANGER AND AN §in, or 10in. P.M. SPEAKER as lollows:—
THE B.S.R. MONARCH, P.M. SPEAKER and:—

GREATLY REDUCED——WE OFFER

THE ACOS “MIC 22-2" CRYSTAL MICROPHONE
This i High Fidelity Mike i t /

the = Filtoronl " insert and notmalie rewety _fOr 39/6

at £4/4/-. [t is complete with Table 8tand. (plus 2{- carr. & Insur),

Cash Price Deposit Monthly When submitting orders, please includa postage and packing,
(1) With Model B3PP Chassls. - 19 0 £515 0 £ 1111

(b) With Model AWS-7 Chassis . ... £2819 0 £6 0 0 £1 13 3!

(¢) With Model F3PP Chasals £2816 6 £7 4 8 £2 0 1

(d) With Model FC48 Chaseis (includes Goodmans 10in. PM.) £35 7 6 £817 6 £2 9 2 | !
THE COLLARO MODEL R.C.54, P.M. SPEAKER and:— L

{a) With Model B3PP Chassia........... . 524 9 0 £ 2 0 £114 0

{b) With Model AW3-7 Chassis .. £25 9 0 £6 7 0 £115 5!

() With Model F3PP Chassis | Includes latest Goodmans f £30 17 0 £714 0 £2 1 LTD

(d) With Model FC48 Chassis § 10-in. P.M. Bpeaker 13 618 0 20 4 0 £211 4 s
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RADIO TUNING
URITS
A.M. & F.M. DESIGNS

WIRELESS WORLD

bgh Fidelity,

115
AMPLIFIERS
ASSEMBLED or
KiTS GF PARTS

Having a front panel which Is very attractively
finished in deep gold, and on which the controls are
clearly identified. The ideal amplifier for gen-
eral home use and tor small halls, etc.

Pri { COMPLETE KIT b
Inl:.-lhxcil?ng Valves and Drilled £7/1 0/ s

Chassis, ete.  (Plus 2/6 carr, and ins.)
i, We will supply it Completely Built

(Plos 51- Carr. & Tns.) £9/l 0/-

Designed for high quality reproduction
up to an output fevei of 10 watts.

|

i
2

having 6V6s in  Push-Pall  and
incorporating negative feedback.
It is sultabie for wuse with all

tvpes of Pick-ups and most tvpes of microphones and the
output transformer provides for use of 3 and 15 obhm speake:,

x BRIEF FEATURE3
Valve line-up 6%5. 63N7. 524, with §V6s in push-pull.
The undlstorted outpul level of up to 10 watts is produced from an input of .25
volts,
Firet class reproduction of Radio {where a Tuning Unit is used) and Record Playing.
Separate Bass Boost and Treble Controls provide an excellent range of frequency
control.
Very satisfactors results are obtained with an average type of high Impedance
Moving Colil or Crystal Microphone. a clear speech level of approx. 8 watts output
being obtained.
Power supplies (HT and LT) are available for a Tuning Unit.
For operation on A.C. Mains 200-230 volts 50 cycles.
THE ASSEMBLY MANUAL is availahle for 1/- and includes detailed layouts and
comnonant Price List.
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A COMPLETELY ASSEMBLED =9
““HIGH FIDELITY'" PUSH PULL

AMP“HER Supplied Complete
with THE STERN'S DUAL
CHANNEL TONE CONTROL
PRE-AMPLIFIER UNIT

FOR ONLY £I3II3I_

(plus 7/6 Carr. & Ins.)
H.P. TERMS DEPOSIT £3/8/-
monthiy payments cf 19/2.
We are able to offer this equipment at such
an attractive price-only becausze of a bulk
purchase of PARMEKO TRANSFORMERS,
CHOKES, ete.
It ix «l2signed far really good reproduction, employing two 6Ffs in push-pull for approxi-
mately 10 wa'ta output. A total of 7 valves are empioyed, the maln Amplifier having
8J5—63N7—two 6Ffs and 3 VoIt Rectifier and the separace Control Unit, which
is identical to that supplied with the 12 Watt ** Hi Fi *’ Amplifler ciescribed above,
has types 8J5 and 63N7. Loop Fesdback is employed gver the whole of the main
Amlifier and the PARMEKO OUTPUT TRANSFORMER ensures really good re-
production. Power take-oft socket Is provided for am external Radio Tuning Unit,
the POWER SUPPLY AVAILABLE being 200 to 250 Volts at 456 mA. and 6.3 Voits
at 1} amps.
WHEN ORDERING PLEASE STATE WHETHER FOR 3 OR 15 ohm S8PEAKER.

and 12

THE DENCO F.M.
FEEDER UNIT
INCORPORATING AN R.F.
STAGE

A § VALVE BUPERHET DESIGN having
% a frequency coverage of 88 to 100 mc/s.
This F.M. Receiver 13 designed to operate
with any type of Ampilfier and most Radio
Receivers. It incorporates R.F.—F/Changer
and two L.F. Stazes followed bv a Ratio
Discriminatur, the valve llne-up belng 6AMS8
—12AH8—two 6BAts and 6AQ3. Overall
size of assembled Chassls 7in.x5tin. x
#}in. high excluding power supply. or 7in.x8}ln.x 43in. high with power suppiy.
The CONSTRUCTOR'S MANUAL., containing Circult Dlagram and Component Lay-
out. etc., Is available for 1/8, and WE CAN BUPPLY ALLSPECIFIED COMPONENTS
ncluding Valves and Drilled Chassis for

Assembly as illustrated. £6,I 3’6

or for £7/2/6 with Dial

WE WILL ALSO SUPPLY IT . . .

(n) Assembled and Ready for use. excluding Dial Assembly, £8/17'6.

(b) Assembled and Ready for use including Dial Assembly (as illustrated), £9/101-.

(¢) Assembled and ready for use, with Dial Assembly and *° Magic Eye ™’ indlcator
mounted In centre of Dial. £10/10/-.

{d} We can also aupply (a), (b), and (c) with and including an HT LT Power Supply

for an additional £2/17/6. The Supply Unit is also available as a separate Unit
size 6§in. x 3in. x 8in. high. Provides 230 volts at 50 mA. and 6.3 volts at 2 amps.

1092115 FLEET ST.

LoN DﬂN y E.c.4. Phone: CENTRAL 5812-3-4

(plus 2/8 carringe
and ins.)
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e
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Keprroclecct

%“STERN’S" HIGH QUALITY 8-i0 WATT AMPLIFIER |“STERN’S” 12 WATT “HIGH FIDELITY” Push-Pull

|

-the front panel.

A very high quality Unit attractively finished in
deep gold with each control clearly Identified on
Comiprising a Main Amplifier
Chassls and « Remote Control Pre-Amplifer-Tone
Contro! Unit. The remote control unit
measures only 9 X 4 X 2iin. and
contains four controls. belng; Raas-

Treble-Volume and a Radio, Gram,
Mjcrophone Bwitch control,
{t incorporates itz own feed-
back ecircuit on ihe Bass
Channel. Loop negative feed-
back 18 employed on the
Main Ampiifier which hns o
valve lineg-up of 6J5-6N7-3U4
with two PX%3s in push-pull
and 6J3 and 63N7 are used
In the remote control unit.

AMPLIFIER

i

i

THE COMPLETE KIT I8
AVAILABLE FOR )
(Carr. & Ina. 6/- extra.) £14/U/0
THE COMPLETE UNIT ASSEMBLED AND READY FOR USE
H.P. Terms £4/5/- Deposit, 12 Months at £1/3/11.

£17/0/0
{Carr. & Ius. 7/6 extra.)

The measured frcquency range of the amplifier with this unit sbows an excellent
response from 14.000 cycles down to 20 cycles, the bass and treble controls allowing
independent control of galn at both ends of the frequency range from zero to a gain of 50.
It can be seen, therefore, that ample correction ia provided to sult any type of pick-up
| with any type of recording. Input voltage for maximum output Is 70 mV and 6.3 volts

at 2 ampe. and 30 H.T. is provided for tuning unit, etc. This Amplifler compares
well with the Williamson and simllar designs nt a Iraction of their cost. The complete

set of assembly instructions is available for 2/-.

The NEW “LEAK* TL/10 AMPLI-
FI1ER and«PointOne’’ PRE-AMPLIFIER

This Amplifier has a maximum output of 10
watts and maintalns in cvery respect the
world remowned LEAK reputation for
preclaion fine
and fastidious wiring. The Pro-Amplifier
will ¢perate from any make or type of
pick-up. A coatinuocusly variable input
snttenuator at the rear of the Pre-amp.
psrmits the instantancous use of cryvetal,
moving iron and moving coil pick-up:
H.T. ard L.T. suppiles are available for a
™ Radlio Tuning Unit. An input attenuator
iz fisted. S.A.IL. for descriptive leaflet.

PRICES :

(a) The COMPLETE AMPLIFIER WITH PRE-AMPLIFIER, £28/7/-, or £7/2/-
Depaosit and 12 months at 232,

(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 £2/12/6 Deposit
and 12 months at 15/-.

«STERN’S ** MODEL CP3G
3 WAVEBAND SUPERHET
TUNING UNIT

A highiy sensitive tuning unit providing for
excelient reception of stations on the short
wavebands (16-50 metres) medium waveband
(200-350 metres) and the long waveband
(800-2,000 metres). We can suppiy this tunnr
to correctly operate with each of the Amplifiers,
® Valve line-up; 6X8G (Frequency Changer)
#RK7g (I.F. Amplifier), 6Q7g (Detector.
A.V.C. and 1st A.F. Amplitler), and 5Z4g
{rectifier). .

A gramophone pogition is incorporated with the wavechange
awitch and the 6Q7g valve becomes the 1st A.F. Amplifor for
the gramophone pick-up.

This tuner is normaily snpplied with four controls—Tuning. Volume, 'lone and the
Wavelength Bwitch (Tone and Volume operate as both Radia and Gram.)—but
it your Amplifier aiready has the Tone and Volume Controls we can omit both.
When ordering please state what is required.

® Overali chassis dimenstons are 12in.x 8}in.x8in. ivclnding the full vislon dial.
81ze 8}in. x 4}in.

® For A.C. Mains only, power supply required—H.T. 2060 volts 30 mA., L.T. 6.3
voltz 1} amp.

Price. v bled Including built-in power cuppty £10/10/-. H.P.

Terms. Deposit £2/12/6. 12 months at 15/~

Price letely bled ding Power Supply £0. Carriagze and Insurance 7/6

extra. (Dial Escutcheon s 4/6 extra.)

SPECIAL PRICE REDUCTIONS

SELECT ANY TUNING UNIT and an assembled AMPLIFIER (or a TUNING
UNIT, AMPLIFIER and RECORD PLA YER) and we will quote you a REDUCED
PRICE for the combined order. H.P. TERM8 ALSO QUOTED. . .. As an ezample

we offer:

(a) STERN'S R-10 WATT AMPLIFIiER and the Model CP3G (or DENCO F.M. TUNER) all
assembled for £17/-f- (plus 10/- carriage & insurance).
12 months of £1/3/8.

The above Units witb the B.8.R. MONARCH 3.9PEED CHANGER for . . .
H.P. TERMS. Deposit £6/12/-. =

EQUIPMENT OF THIS NATURE ENSURES " FIDELITY ** REPRODUCTION ON BOTH
RADIO AND GRAM.

WMWV\WW\

H.P. TERMS.. Deposit £4/5/-.

£26/10/-.
12 months of £1/16/11. e
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Il Home Constructors !
YOU CAN ASSEMBLE

e 4" TAPE
fee7?) RECORDER

«Fideliey” FOR ONLY £40

H.P. Terms are shown below.

1UIT 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 all that is required to complete the Re-
corder is to connect the two together (a connection chart is supplied for this purpose)
and secure them by the screws provided into the Attache Case. The items illustrated
and described below form the complete equipment.

1’ ® WILL PLAY THE NEW PRE-RECORDED TAPESE

NP L AP INSPSP PSP LIPS PP PP
1; ® INCORPORATES AN ELLIPTICAL P.M. SPEAKER ¢
¢ 7xdin, with EXTENDED FREQUENCY RANGE(

WIS © Py & =0 g s syl
PP NSNS IS P I S SGANP S PP PP S S S

SEND S.A.E. FOR DESCRIPTIVE LEAFLET

NP

® WILL PROVIDE 2 HOURS’ PLAYING AT 3{in. or 3
1 in. per second. 3y
.

=
=]
=1
-
-
~3
o

("N
N

THE NEW TRUVOX MODEL TR7U TAPE DECK

THE NEW TRUVOX MODEL TR7U TAPE
DECK. 3 Shaded-Pole motors. Drop-in Tape Load-
ing. Push Button Control. Separate Push Button
Brake. Fast forward and fast reverse. Silent drive
eliminating Wow and Flutter. Half Track working

i i it = ft. REEL OF
and 2 speeds, 31in. and 7}in. per sec. PosxtlYe Azl 1,200 .
th Ad'usu;':ent. Overall size only 14} x 12{in. SCOTCHBOY MAG-
AT NETICRECORDING
TAPE.

MODEL T.R.I./F. QUALITY AMPLIFIER

This amplifier has been expressly designed to meet
the requirements of enthusiasts for fidelity repro-
duction, and in particular to CORRECTLY
operate the above TRUVOX DECK. It is sup-
plied complete with a matched Elliptical 3 ohm
P.M. Speaker, it incorporates an efficient 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.

GUARANTEED FOR 12 MONTHS (B.V.A. YALVES 90 DAYS)I

PRICE SUMMARY

WE WILL SUPPLY ALL FIVE UNITS LISTED ABOVE, i.e.,, THE COM-
PLETE BUT UNASSEMBLED RECORDER FOR £40/-/-. H.P. Terms :
Deposit £10 and 12 monthly payments of £2/15/0 or in two parts as follows:—
CASH 12 monthly
PRICE DEPOSIT payments of

PORTABLE ATTACHE CASE

This, as may be judged from the illustration
opposite, is a neat, compact and attractively fin-
ished case, being covered with maroon rexine
and’ having an ivory coloured speaker escutcheon.
It contains concealed pockets to accommodate
the Microphone, Mains Lead and a spare 1,200ft.
reel of tape.

e a0 e !

) PRICE REDUCTION
OF THE ASSEMBLED
RECORDER

WE HAVE DISCONTINUED SUPPLY-
ING WHOLESALERS. THE SAVING
EFFECTED ENABLES US TO RE-
DUCE THE PRICE AND OFFER IT
COMPLETE AND READY 43/ 7
FOR IMMEDIATEUSEFOR£ oo
(Plus £1/10/- carriage and insurance.
£1 is refunded when packing case is re-
turned to us.)
H.P. terms. Deposit £11 and 12 monthly
payments of £2/18/8,

OO
N

RIS

{a) TRUVOX Mk. TR7U TAPE DECK
MODEL TRIF * AMPLIFIER WITH
SPEAKER, 1,200ft. REEL OF TAPE £33 10 0 £810 0 £2 6 4
See note below re packing charge
(b) ATTACHE CASE AS ILLUSTRATED} £6 10 0
ACOS CRYSTAL MICROPHONE
NOTE: Please send 30/- to cover cost of packing, carriage and Insurance. We will refund
£1 if the packing case is returned to us intact.
EACH UNIT IS AVAILABLE SEPARATELY AS FOLLOWS:

NN
NN NN

CASH 12 monthly
PRICE DEPOSIT payments of
(a) TRUVOX Mk. TR7U TAPE DECK...... ‘£23 2 0 £517 0 £112 0
(b) AMPLIFIER MODEL TRIF WITH
SPEAKER, . arror:reyatymssis st M e -« - 5« £14 14 0 £416 6 18 4
(¢) PORTABLE ATTACHE CASE ........ £5 6 0 — —
(d) ACOS CRYSTAL MIKE 33> . . . .. £21 0 — —
(¢) REEL OF TAPE 1,200ft. .............. £115 0 —_ -
Please Include £1 when ordering (a) or (c) for packing charge, this whole amount will be i L

refunded if case s returned to us intact.
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THE “MINI TWO-THREE”’

An * Alldry ** Battery Portable of
midget size, 6§in. X 4)in. x 3fin.
designed to cover medium wave-
190-589 metres, with use of
short trailer aerial.
The simple design of this Receiver
18 80 arranged that either a 3-valve
set or a 2-valve (afterwards easily
converted to the 3-valve) can be
made.
Consists of a T.R.F. circuit using
a regenerative detector with H.F.
stage and » high gain output
ntode. Valve line uwp 1T4—
T4—DL94.
The 2-valve set can be completely
built for £4/3/6 (less case) and
the 3-valve for £5/3/- (less case).
Each price includes valves, speaker
&and ed chassis.

£410 0 Send 2/- for the assembly instructions: they include simple and
complete practical component layouts and diagrams.

P e e o a a a

! STERN'S AMAZING BARGAIN OFFER !!

WE HAVE BOUGHT THE ENTIRE STOCK OF THE FAMOUS
MODEL B3PP RADIO or RADIOGRAM CHASSIS

A6 VALVE3IWAVEBAND SUPERHET with PUSH-
PULL OUTPUT
Thousands of these successful and very popular Receiver

Chassis have been sold for 215/15/- each.
WE CAN NOW OFFER THEM FOR £1 1/1 9/6

(plus 7/6 carriage and insurance),
H.;isTerms‘ DEPOSIT £3 and 12 Monthly payments
of |

MAKE YOUR OWN PORTABLE RECORD PLAYER

WE OFFER THE PORTABLE CASE ILLUSTRATED

CONTAINING A 3-VALV F
AND A PEM‘.\MbSE:\II(EE'; FOR ONLY £7/1 7/6

{plus 10/ carriage and insurance—7/6 refunded on return of Packing Case).
The Portable Case was originally used by Collaro Ltd. forftheir Microgram
Record Player. It s robustly constructed and finished in good
quality grey rexine. It will accommodate the COLLARO R.C.54
3-3PEED AUTOCHANGER and any make of 3-speed Singie Record
Player, all of which we can supply.
The Amplifier will operate with zmy high impedance Pick up and
comprises & 3 VALVE A.C. MAINS design employing a 6K6 Output
Valve for approx. 3 watts output. Tone and Volume Controls,
combined wiih On-Off 8witch are provided together with a coloured
tndlcator.
Case and Amplifier are available separately.
(a) Portable case (plus 10/- carriage and insurance, 7/6 refunded).

{b) 3-VALVE AMPLIFIER, with P.M. SPEAKE
(Plus 3f- carriage :md insurans

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 glver
really excellent clarity of speech and music on
both Radio and Gram.

THEY ARE THE IDEAL REPLACEMENT
CHASSIS FOR THAT " OLD RADIOGRAM °*

TC.

ALL CHAS8I8 ARE BRAND NEW and
GUARANTEED FOR 12 MONTHS (B.V.A.
VALVES 90 DAYS).

GENERAL DETAIL!
® For use on A.C. Malus 100/110 Voltsand | @ Waveband coverage

200/250 volts. is Shortwave 16 to 50 ) i
® Employs the latest Valves 6BEG, 6BAS, metres, Medium 187 PAINT S TIPS NS N W NP NSNS NN
6AT6, two 6BW6's in push-puil and to 550 and Long-wave

6X4 (or similar) Rectifier. 900 to 2,000 metres.
It has » Malns socket on the chassis for| @ Has tour controls; (1) Volume Control
connection to Gram unit. with on-off awitch {2) Tone Control

“PERSONAL SET’”’ BATTERY ELIMINATOR

A complcte Kit of parts to bulld a Midge’
Alldry **

® Incorporates extension speaker and Pick- {operative on Gram and Radio). (3} Baitery Ellminator. giving
up socketa. ‘Wavechange 8witch with Gram posltion. approx. 69 volts at 10 mA and
® Overall size of Chassis is 1lin. x 7§in., (4) Tuning Control (F'lywheel type drive). 1.4 volts at 250 mA.
8tin. high. ] Feedback ployed over the @ This eliminator is for use on
Dial size B§in. x 4}in. entlre audio stages A.C. mains and is snitabl
(A Bronze coloured Dlal Escutch nj@® up to approxi- for any 4-valve Buperhet

avallable for 4/6. mately 6 Wans output. Receiver, requiring H.T.
and L.T. 'I\_'.:)Imlg(e as
above, or approx. to 69 volts. e Kit Is
A BULK PURCHASE ENABLES THIS quite c“uym and quickly assembled and

is he d in 2 light-aluminium case size 4fin. x 1§in. x 3§in.
SPECIAL PRICE REDUCTION assembly instructions, 42/6.
In addition we can offer a similar COMPLETE KIT to provide approx. 80 volte at 10 mA, and 1.4 volts
OF THE FAMOUS at 250 mA. Size of assembled unit 7in. X 2}in.x 1}in. Price 47/6.

SHAFTESBURY PORTABLE AMPLIFIER{A DUAL-CHANNEL PRE-AMPLIFIER
Suitable for home use and smail Halls, and TONE CONTROL UNIT

Has matched inputs for both Record| Attractively finished in * Old Gold"* and providinz
Players and Microphone. Also pro-| full control of BASS and TREBLE in conjunction
vldes for the * mixing ” and * fading ** | with a main volume control.
of both Gram. and speech as request. It can be used with any amplifier and with any pick-
, the range of frequency control provided by the
unu affording ample compensation for all types of
pick-ups and all natures of recordings, i.e., English, American
and long-playing without recourse to pick-up correction.
The extreme flexibility of the bass and treble control is such that the
level of bass and treble can be set to suit any conditlons irrespective
ot the volume output of the amplifier. Response characteristics are given In
12-watt amplifier advt. The unit measures only 9in.x 4in. x2{in.. including
self-contained power supply and can be sccommodatzd either on or away from the main amplifier, iie.
on the front panel of a cabiuet or any other position. Price mcludlmt drilled chaseu. vislves (68N7 and
6J5), £3/16/9. Complete assembly data are available Iy for 1/-. C Sl ande
ready for use, £5/5/-.

COMPRISING ! ! THE IDEAL SET FOR USE IN OARAVANS ETC. !!

(a) A 4-Valve High Galn Amplifler for use on A.C. or D.C. mains. L -
200-250 volts with § watts’ output. Incorporating independent A 5-VALVE 2- WAg EFBR‘})NN? ASUPERHET RE
Volume Controls for Mike and Gram., either of which can be taded) CEIVER OPERATE £6,1 7,6
at will, a variable Tone Control and independent input sockets for| 6-VOLT BATTERY FOR ONLY
Mike and Gram.

! (plus 5/- Carriage and Insurance).

@ & Triosverse Carbon, microphone hieh oblaios M6 polarziogl  muese Bateivers, which e Lave receniy soqured by

nan: e v bulk purchase, are ex-British Ministry of Supply, an

@ A %lnh()ood ods ;‘M Sz L0 Ticonal magmetiton are new and unused. They are a two-waveband Superhet
first-class reproduction. with R.F. Stage, covering Bhort Wave 18 to 50 metres

. . and Medium Wave 200 to 550 metres, fully calibrated

THE COMPLETE EQUIPMENT is all contained] on a clockiace dial. A 5in. loudspeaker ls built in and

R h the whole Chaassis is contained in a metal cabinet with lid
in the and carrying handle which measures 12}in. x 7}in.

, ’ 7}in. overall. Valve line up is 7A7, 7Q7,d7A;II, 7B6 and

7C5. They possess excellent sensitivity and will give very

PORTABLE CARRYING CASE £ 1 8 0 0 good results on a very short aeriai. They are made for

6 VoIt D.C. supply (current consumption is 4/6 amps.) but we can supply » dropplng resistance at 7/6,

Havimglbeen reduced from £30/9{-. HIRE PURCHASE TERMS) (, 210 enable their use from a 12-volt battery.

- and 12 thl ts of Light{ e e
Jo St e to CARKY @ GENUINELY FORTABLE, A WILLIAMSON AMPLIFIERS BY GOODSELL

illustrated leafle ree data is lable on receipt of S.A.E. These Amplifiers hardly need enlarging upen, belng sufficlent to say that they have
now becoms the accepted standard for quality reproduction by which all others are
judged Two Modelg are available:

MODEL G.W.|2. Usessiightly Jower H.T. voltage to produce 10-12 watts output
but otherwise is built completeiy to specification,

Price £27/1 o (Plus 7/6 Carriage H.P. Terms Deposit £6/17/6
d / and Insuranee) and 12 months at £1/18/8
an a THE MODEL P.F.A. TONE CONTROL UNIT
s Control es ed a reputation for its excellent quality of re; uction
This Control Unit has established tation for its llent iity of reproducti

and ability to give adequate gain for any type of pick-up.

LONDON, E.C.4. Phone: CENTRAL 5812-3-4 o P £0//- T Carrisge e Te;::;ml?_:vgs;;sfg >
SEND S.A:E. FOR ILLUSTRATED LEAFLE

Price of romplete Kit with easy-to-follow
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RS.C. TRANSFORMERS
L.T. Types H.T. Typs H.W. e
%6v. fahw... 1/ 130v. d0mA... g;;l FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED
612 v. yahw. 209 S0 " S0 IATT 7j9 | MAINS TRANSFORMERS FILAMENT TRANSFORMERS
F.W. Bridge Types 250 v. 150 mA. 9/9 | Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 c/s.
L 5 RM4 250 v. 250 FULLY SHROUDEO UPRIGHT MOUNTING |63v.16a.... 59  04063v.2a.. 17/9
dwpiia = GF TN 250-0-250 v. 60 mA. 6.3 v. 22, 5 v. 2 a,, G5 ol e gy 0-24563v.4a. 16/9
6/12v.2a. ... 89 o Midget type, 2h-8-3i. .....cceorserees . 1e Qe 6.3v.6a....... 17/6
00 12v.1
350-0-350 v. 70mA, 63 v. 22, 5v. 2a .. 19/9 |12v. 1 a. 79 12v.3a.0r24v

CO-AXIAL CABLE. 75 ohms }in., 7d. yard. 25‘0*?%5‘? v. 1armEl v.d v.d a, ct, 20 | v.2a..... 16 15a. ... 17/6
Twin screened feeder, 104. vard. 250-0-250 v. 100 m 239 CHARGER TRANSFORMERS

SILVER MICA CONDENSERS. 5, 10, 15, 20, 25,
30, 85, 50, 100, 120, 150, 150, 200, 230, 300, 330
400, 470, 500, 1,000 pfd. (.001uF), .002 mfd,
(2,000 pfd.}. All at 3i. eaza, 3/3 dozea one type.

DiAL BULBS, M.ES, & v. 015 a,, 6/9 doz;
6.5 v. 0.3 a., 6/9doz.; 4 v. 0.3 a., G/- doz.

ELECTROLYTICS }currem production).
NO

T ex Govt.

. Tubular Typas Can Types
e '252 16 mid. 350 v.... /11
16uF 350 v.. 2/ 2/9
16.F 450 v... 2/1t
32uF 360 v....... 2/11
32:nfd. 450 v.... 4/9
G4 mfd. 450 v.... 4/9
100 mfd. 450 v. 4/9
8-8ul’ 450 v.... 3/6
8-8 mfd. 500 v. 4/9
- - 8-16uF 450 v.... 2/11
100 mfg. 25v.... 23 16-16uF 450 v. 4/11

an Types ; e

8mifd. 350 v.... 1/3 16-32:F 350 v. 4/9
$mfd. 460 v.... 2/3 32-32uF 350 v. 4/9
161nfd. 500 v.... 3/9 32-32uF 450 v. 5/11

Many others in stock.

s . 3
260-0-250 v. 100 mA., 6.3 v. 63 ﬁv 3

for R1355 conversion .. I
300-0-300 v. 100 mA ., 63v 4a 5v 33 23/9
300-0-300 v. IOOmA 03v-4v4a ct.,

0-45v.3a. .. 219
350-0-350 v. 100 mA.,, 6.3v. 4a.,6v.3a.... 23/9
350-0-350 v. 100mA 63v.-4v,4a,ct,

0-4-5v.3a .. 28/9
350-0-350 v. 150mA 63v.4a,5v. 33 33/9
350-0-350 v. 150 mA ., 6.3v. 2a., 6.3 v. Za

(3 7 s S o s By 3/9
425-0-426 v. 200 mA., 6.3v. 4a,c.t., 8.3 v.

4 a, ct., 5 v. 3 a, suitable Williamson

Amplifier, tC. ....ooviiiiiiii 49/9

4500—450v 250 mA., 6.3v.8a,63v.68a,
5v.3a. 69,
TOP SHROUDED DROP THROUGH TYPE

250-0-250 v. 70 mA., 6.3 v. 2.5 a. 13/9

260-0-260 v. 7 mA., 63v.2a,5v.2a.... 16/9
350-0-360 v. 80 mA., 6.3 v. 2a,5v. 2a.... 18/9
250-0-250 v. 100 mA 6.3 v. 4:\ bv.3a.. 22/9
300-0-300 v. 100 mA., 6.3 v.-4 v. 4a, ct.,
045 v.B3a. oo 23/9

350—03J0v 100 mA., 6.3 v. 4 a,, c.t.

3500—350v 150mA 3v.2a,63v. 2;\,2/1
........................................ 9/11
‘3500-&50v 150mA., 63v.4a,5v.3a... 29/9
E.H.T. TRANSFORMERS, 2, 500 v. 5 mA,,
2-0-2v.1.1a., 2-0-2v. 1.1 a,, for VCRQT,
VCR517 37/6

All with 200-230-250 v. 50 ¢/s. Primaries: 0-0-15 v.
1} 2, 11/9; 0-9-15 v. 3 a,, 0-3.5-9-17 v. 4 a., 18/9.
0-9-15 v. 5 a., 19/9; 0-9-15 v. 6 a., 23/9.

ELIMINATOR TRANSFORMERS
Primaries 200-250 v. 50 c/s. 120 v. 40 mA.
130v. 50mA., 6.3 v. 3 a 440
120 v. 40 m:\., 5-0-5v.1a.
90 v. 15 mA., 6-0-6 v., 250 m\

QUTPUT TRANSFORMERS

Midget Battery Pentode 66:1 for 354, etc.. 3/6
Small Pentode, 5,000 to 30 . 3/9
Standard Pentode 5,000Q2 to 30" 4/9
Standard Pentode, 8,000 to 3Q2 - 49
Battery Pentode, 10,000 ohms to 3 ohms... 4/9

Multi-ratio 40 mA. 30:1, 45:1, 60:1, 90:1,
Class B Push-Pull -
Push-Pull 8 Watts 6V6 to 3 ohms .
Push-Pull 10-12 Watts 6V6 to 3Q to
sectionally wound .............................
Push-Pull 10-12 Watts to match 6V6 to

3-5-80r 1500 .......iciiiiiiii e 18/9
| Push-Pull 15-18 Watt, sectionally wound,
| 6L8, KTG8, etc., to '3 or 15 ohms......... 21/9
Push-Pull 20 ‘Watt high-quality sectionally
wound, 6L8, KT66, etc., to 3 or 150...... 47/9
| SMOOTHING CHOKES
250 mA.,3 H., 100 ohms 11/9
1 150 mA., 7- 10 H. 250 ohms . 11/9
100 mA., 10 H., 150 ohms potted . 8/9
100 mA., 10H 200 ohms ..... 8/9
S0mA., 10 H., 350 ohms 5/6
| 60 mA., 10 H., 400 ohms 4/11

VOLUME COXTROLS with long soindles,
alt values, less switch, 2/3; with S.P.
switch, 3/9.

WIRE WOUND POTS: 20 ohms, 500
ohms, 5K, 20K, 100K (mediumn length
spindles), 2/9. 220 ohms, 2K, 10K,
20K, Preset type, 1/9 each.

VIBRATORS. Wearite 12 v. 4 pin. Non
synchronous, 6/9. Oak 2 v. 7 pin, syn-
chronous 7/9.

|

.25 mfd.. 4,000 v. Bloc
5 mfd., 2, 500 v. Blocks
.5 mfd. 3.500 v.Cans .......
.1 mfd. plus 1 mfd. 8,000 v.,
(common negative isolated)
1.5 mfd., 4,000 v. Blocks

EX GOVT. METAL BLOCK PAPER GONDENSE/RS
1/9 9

large .blct':ié

|

2 mfd. 800 v 6-6 mid. 450 v

4 mfd. 500 v.. 2/) 8 mfi 500 v..

4 mid. 1,000 v. 4/3 8-8 mfd. 500 v. |
4 mfd. 1,500 v. 4/3 15 mfd. 500 v.... 7/9
4 mfd. 400 v. plus 2 mfd. 250 v. ............ 11

EX. GOV. UNITS, type RF26 in original sealed
cartons 39/6. Transmitter Receivers type TR
complete with all valves 45/-, carr. 6/6.

M.E. SPEAKERS. All 2-3 ohms, 8in. R.A. field’
(00 ofyns, 11/3. 1€Cin. R. A field. 15()0 ohms, 23/9.
10in. R.A. field, 1,000 ohms, 23/3.

MANUFACTURERS SURPLUS
TRANSFORMERS

Fully shrouded upright. Primaty 200-230-250 v.

Sec.425-6-425 v. 1560m.a.6.3v. 3a. 6v.3a. 37/¢2.

GOODMANS 3itn. 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. Varlable charge rate of up
to 10 amps. Fitted Meter and Fuses. Guaranteed
12 months. Carr. 10/-. £56/19/6.

o o e e B

OIL FILLED BLOCK CONDENSERS
Brvce 11-7 mfd. 500 v. New unused Govt.
:surplus, only 5/9 each.

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT with louvred crackle finished case. l\lalns
input 200-250 v. Output 120 v. 40 mA,, and 2

} a. Price with circuit, 29/6.

Or in working order, 37/6

THE SKY FOUR T.R.F. RECEIVER

EX GOVI. EH.T. SMOOTHING counzns;z/r;s A design of a 3-valve 200-250 v. A.C. Mains 300-0-300v 150 mA., 610-0-610 v.

receiver with selenium rectifier. For inclusion in
either of cabinets illustrated above. It employs
valves 6K7, SPB1, 8F6G, and is specially designed
for sunpllrlty in wiring. Sensitivity and quality
is well up to standard. Point- to-point wiring
dmgrams, instructions and parts list, 2/3. This
receiver can be built for a maximum of £4/19/8
including cabinet. Available in brown or cream
bakelite, or veneered walnut.

P.M. SPEAKERS. All 2-3 ohms. #6}in. Plessey
\uth 5000 ohm output transformer, 16/11.
8in. Goodmans 19/9. 10in. R.A., 26/9. 10m Rola
with Trans., 29/6

R.5.C. BATTERY CHARGER KITS.
input 200-250 v. 50 c/s.

For mains
To charge 8 v. accumu-
lator at 2 amps., 25/9.
To charge 6 v, or 12 v.
battery at 2 a., 31/6.
To charge 6 v. or 12 v,
battery at 4 a., 49/9.
ABOVE KITS CONSIST
OF GREEN CRACKLE

= , MAINS TRANS.

FORMER, FULL WAVE METAL RECTIFIER,
FUSES, FUSE-HOLDERS AND CIRCUIT.
Any type assembled and tested for 6/9 extra.

R.S.C. 6 v.
For rormal A.C. mains
input 200-230-250 v., 50
cfs.  Selector panel for
6 v. or 12 v. charging.
Variable charge rate of
up to 4 AMPS. Fused,
and with ammeter. Well
ventilated metal case with
attractive crackle finish.
Guaranteed for 12 gaonths,
‘69/6. Carr. 2/6.

BATTERY CHARGER

|

EX GOVT. MAINS TRAMNSFORMERS
fsxu 230 v. 50 cfs. input.

8v.4a 9/9
48v, la. ... 9/9
800-0-300 v. 80 mA. 5 v. 3 a. 8/11
278-0-278 v. 100 mA. 8/9
Carriage on following types 5/- extra.
0-11-22 v. 30 a. . 72/8
16-18-20 v. 35a. .. 79/6

| 7.7 v. C.T. 7 amps., 4 times 25/9
©.460 v, 200 mA., 6.3 v. 5a.. 27/9

>
1,200 v. 250 mA. ... 29/6

400 v. C.T. 150 mA, 4 v. 5 a., 6.3 v. 6a.,
63v0—6a 4v Ga,4v. Qia 4v.3a,
d V.18 ar bv. 2a. .. R e 22/9
325-0-325 v. 150mA 6.3v.4-6a,5v.2-3a, 29/9

EX GOVT. AUTO TRANSFORMERS
15-10-5-0-195-215-235 v. 500 watts
Double wound 10-0-200-240 v. to 10-0-275-
205-315 v. 1,000 watts .........eeoiiiin.n
Double wound 0-110-240 v. to 0-130-140-
150-160-170 v. 1,500 watts .
Carriage on any of above 5/- extra.

EX GOVT. SMOOTHING CHOKES

250 mA,, 10 H., 50 ohms
260 mA., 10 H. 100 ohms..

250 mA., 3 H,, 50 ohins .. /9
150 mA., 10 H,, 50 ohms .. 10/11
| 100 mA., 10 H., 100 ohms, Tropicalised 6/9
| 100 A, 5 H., 100 ohms, Tropicalised 31
50 mA., 50 H., 1,000 ohms, Potted . 8/11
90/100 mA., 10 H., 100 ohms, Potted 8/9
50mA., 5-10 H. 2/9
L.T. type 1 amp. ... 2/9
CHASSIS
18 s.w.g. undrilled alu- | 16 s.w.g. aluminium

minium amplifier type
] (4-sided).

14in. % 10in. % 3in. 7/11
168in. % 10in. x 3in. &/3
18 s.w.g. aluminium re-
celver type.

receiver type.

12in. % 8in.x 2§in. 5/3
16in. x 8in. x 2lin. 7/6
20in. » 8in. x 2}in. /11
18 s.w.g. aluminium
amplifier type, 4-sided.

8in.x 3fin.x 13in. 1/11 | 12in.x 8in.x 2in. 7/11
77in. % 4}in.% 2in. 2/9 | 16in.x 8in.x 2}in.10/11
10in. X 5}in.x 2in. 3/3 | 20in.x 8in.x 2§in.13/6
1lin % 8in. % 2}in. 3/t1 | 14in.x 10in. % 3in.13/6
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R.S.C. HIGH FIDELITY 25 watt AMPLIFIER A4
W

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-UPIS 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

—F

WANNN,

Six

‘cut”.
negative feedback loops giving total of 24 D.B. Fre-
quency response + 3 D.B. 30-20,000 cfs.
H.P. Terms on assembled units. Deposit 26/- and 12 monthly payments of £1. Plus carr. 10/-.
Terms to include cover, mike, speakers, etc., on request. Cover as illustrated if required, price 17/6 extra.

to-point wiring diagrams are supplied. EXTRA HIGH
SENSITIVITY, HIGHEST QUALITY for
Or assembled ready for use 50/- 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 cfs. 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-

9 GNS.

A PUSH PULL 3-4 WATT HIGH GAIN
ASSEMBLED AMPLIFIER FOR £3/19/6.

BRAND NEW B.S.R.
MIXER AUTO-CHANGERS.

MONARCH 3-SPEED | R.8.C. A3 10 WATT ‘‘PUSH-PULL’ HIGH

For mains input 200-230 v. 60 c/s. Comptece kit of parts | With orystal pick-up and separate sapphire point stylii |

inciuding point-to-point wiring diagrams and inscructions.
Amplifier can be used with any type of feeder uait or pick-
up. This is not A.C./D.C. with **live '’ chassls but A.C.
only with 400-0-400 v. Trans. Output is for 2-3 ohm
speaker. Bupplied ready for use, £3/19/6. Full descriptive
leadlet 8d.

tor standard or long playing records. Plays ten 7in., 10in.
or 12in. imtermixed. Supplied in sealed cartons with

' tentplate and operating instructions. Only £9/19/6, plus

/- carr., or 2 gos. deposit and 11 monthly payments 17/8
g(‘)lh;LARO HIGHFIDELITY MAGNETIC PICK-UPS
gh § 3

H.M.V. LONG PLAYING RECORD TURNTABLE
COMPLETE WITH CRYSTAL FICK-UP (SAP-
PHIRE STYLUS,. Specd 33} r.p.m. BRAND NEW,
CARTONED. Ounly £3/18/8 (approx. half price). Carr.
5)« (for 200-250 v. A.C. Mains).

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER

ype. Limited number, brand new, boxed
and perfect at fraction of normal price. Only 35/-.

DEFIANT RECORD PLAYING TURNTABLE
COMPLETE WITH MAGNETIC PICK-UP.
Pick-up is high impedance type, Unit is housed in a beauti-
ful walnut veneered cabinet of attractive design. For all
atandard records (78 r.p.m.). Limited number. Braud

pew, cartoned, £5/19 8. Carr. 7/6.

A highly sensitive 4-valve amplifier using negative feedback
and having an excellent freq T P |

and Tone Control stages are incorporated with separate
Bass and Trebie controls giving full tone compensation
for Long Playing records. Suitable for any kind of pick-up
including latest high fidelity types. H.T. 20 mA.

. of 250 v. ¢ .
and L.T, 6.3 v. la. available for supply of Radio Feeder Unit,
etc. ONLY 40 millivoits input required for full output.
Fully isolated chassls with baseplate. For A.C. malns 200-
230 v. 50 cyecles. Complete kit of parts with point-to-point
wiring diagrams and Instructions. Only £3/15/-..

R.8.C. 4-5 WATT HIGH GAIN AMPLIFIER
TYPE A5

A highly sensicive 4-valve quality amplifier for the home,
sroall ¢lub, ete. Only 50 millivolts input is required for tuli
output so that it is suitable for use with the latest high-
fidelity pick-up heads. in 2ddition to all other types of
pick-ups and practically all mikes. Separate and
Treble controla are provided. These give full long playing
record equalisntion. Hum level is negligible being 71 D.B.
down. 15 D.B. of negative feedback s used. H.T, of
300 v. 25 mA. and L.T. of 6.3 v. 1.5 a. I3 available for the

ACOS HIGH FIDELITY CRYSTAL MICRO-
PHONES. Type 22-2. Complete with table stand.
Normal price ¢ gns, ° Limited stocks, brand new, boxed,

£2/19/8.

R.5.C. MASTER INTERCOMM. UNLT, 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 contalning temote
contral units to be heard at the master coptrol. Supplied
with walnut vcneered wood or brown bakelite eabinet.
Mains input Is 200-250 v, 50 o/s. H.T. line 300 v, 318
3 NOT " ALIVE.” Ideal for use as ‘‘ Baby P
Sound_amplification 4 watts. Pride only £7/15/-. '’ Llsten-
Talk Back Unit’* in bakelite or walnut veneered oabinet,

zan_ba supgﬂed at 35/ each

ALL DRY RECEIVER
BATTERY SUPER-
SEDER KIT

All parts tor an ** All Dry **
Battery Eliminator, Com-

FIDELITY AMPLIFER
WithSelf-Contained Pre-amplifier and Tone Control*

Large safety factors ln every component A.C. and H.T.
fuses, punched chzssis with baseplate, screened input

plugs, 6 valves, and with easy-to-follow point-to-point
wiring di Ev lied vo lost nut.

Two Inputs are provided with two inted
ind d volume trols so that can be

mlxed together if desired, suci as microphone snnounce-
wments superimposed on a musical programme, or two
ind d ¥ ! or even just gramo-
phone/radio, fading over from one to the other. Varinble
base lift and cut with variabie treble lift and cut tone
controls are fitted, giving full long playing reccrd equalisa-
tion for uncorrecced pick-ups. They are also provided so
that the user can alter the tonal value to suit his personal
taste and sur i Terminals are p: for 3
ohm and 13 ohm loudspeakers.
%n}’ and L.T. avallable for the supply of a Radio Feeder
t.

8ix Negative Feedback Loops.

130 millivolts input only required for full output.

Frequency response 50-20,000 cycles.

Negligible hum and distertion.

For A.C. mains input 200/230/250 v. 50 o/s.

COMPLETE Kit ot Parts 7 GNS. {carriage 7/6).

Supplied, asseinbled and tested for 45°-~ extra.

Caver as for Ad amplifier 17/8 extra if required.

H.P. TERMS on mlalmbled units. Deposit 23/68 and 9
ts 2

plete with case. C.
replaces 1.4 v. and 90 v.
., batteries  where normal
(" mains suPply of 200-250 v.
50 c/s. is available.

8 Price with circuit, 38/9.
Or ready for use, 45/6.
Sizeofunic 5t x 4f % 2§in.
Buitable for receivers with L.T. loade of 125 mA. to 250 mA.
thereby covéring latest low it types.

supply of & Radio Feeder Unit, or Tape Deck p A
For A.C. mains input of 200-230-250 v. 50 v/s. Chaseis 18
not alive. Xit is complete in every detall and includes tully
punched chassls (with baseplate), with green srackle finish,
ard point-to-polnt wiring diagrams and  instruetions.
Exceptional value at only £4/15/-, or assembled ready for
use 25/- extra, plus 3/6 carr.  OQutput for 3-ohm speiker,

BATTERY SET CONVERTER KITAUA-U'pi\ﬂ-sAl%l‘ ;glol:
verting any type ¢f battery receiver to all mains. A.Q.

250 v. 50 o/s, Kit will supply fuily smoothed E.T. of 120 v,
90 v. or 60 v. at up to 40 mA., and fully smoothed L.T. of
2 v. at 0.4 a. to 1 a. Price complete with circuit and instruc-
tions only 48/9. Bupplied ready for use for 8/9 extra.

32 THE

C.W.0Q. or C.0.D, No C.O.D. under £1.
b+ Full Price Lis¢ 6d. Trade List 5d.

under £2, 2/6 extra under £3,

CALLS. — LEEDS,

2.

Postage |/- extra under 10/-, [/- extra

Open to Callers: 9 a.m. to 5.30 p.m. Saturday untjl | p.m.

monthly pay

FOUR-STAGE RADIO FEEDER UNIT.
Design of a HIGH FIDELITY L. and M. wave T.R.F
Unit with self-contalned heater supply and thorcugh H.T.

decoupling. Only 250-400 v. 15-20 mA. H.T. required
fromd main &B] lifler. Three valves and Low Distcrtion
Germanjum Dfiods Datector. Flab topped response char-

acteristio. Loaded HL.F. eoila. Two variable Mu controlled

F. stages, 3 gang condenser tuning. Cathode fullower
output sf . Switch position for Gram. and @ram. input
and outpud sockets. Performance comparable with the
boest Ip Feeder Unils. For A0, mains 200-230-250 v.
operntion. 8iza 11-8-7)in. Ilustration, tull set of ensy-to-
Tollow wiriuqsdlagmma and instructions and Individually
priced parta lisé 2/8. This unlt can be built for only £3/15/-
including Dial and Drive Knobs and every item required.

W.B. “STENTORIAN"’ HIGH FIDELITY P.M'
SPEAKERS. HF1012, 10 watts, 15 obm {(or 3 ohm)
speech cofl, Where a really good quality speaker at a
low price 13 required wa highly recommend this unlt with
an amazing performance, £3/17/6.

MICROPHONES, Crystal, hand or Desk type, high
fidelity Acos, 50/~. 8tand type with basc and adjustable
stem, £6/19/6. Both suitable for use with our ataplifiers,

GOLDRING MAGNETIC PICK-UPS. Due to a
fortunate purchase we can offer these popular high.
Impedance pick-ups. Brand pew, boxed, a. only, 23594
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R1155A RECEIVERS guaranteed service:
able [n original packing cases. £7/19/6-
Fully assembled Power Pack and output
stage, to plug stralght into R1155 for A.C.
200/250 volts at 79/@. We have o few brand
new RI1155A nt £11/19/6, also in original
packing cases—Deduct 10/- if purchasing
either receiver toget.her wn.h povwer pack.
Plus 10/- paeking and

R1124 RECEIVER UNIT. Covemge 30-40
Mcfs. Including 6 valves—3 type 9D2,
1 each, 8D2, 15D2 and 4D1—S8ix valve
screening cans, 24 ceramic trimmers, 6
ceramic valve holders, resistors, condensers
L.F.T.’s colls, etc. In very good condition.
a hargam nt 16/6 each only, plus 3/6 packing
and po!

BECEIVER “TYPE 25/73. (The receiver
section of TR1196). Supplied complete
with full data for cnnverslon to 3-wave-
superhet recelver. Unit complete with
6 valves 2-EF39, 2-EF36, PKS” and EBC33,

also standard I.F.T.’s 465 Koja. Price
27/6 plus 26 P, & P.
TR1196 TRANSMITTER PORTION. We

can also supply the transmitter portion of
the above receiver incorporating valves,
EL32, EFi0, CV50l. Type 600 relay
tranaformer, coils, switches, ete. Limi

quantity at 12/6 ounly, plus 2/8 P. & P.

No, 17 Mk. I TRANSMITTER/RECEIVER.
Built into a strong wocden cabinet 15in. x
14in. x 9in. Complete with headphones
and mlcrophone. Range 5-8 miles with
simple aerial. 44.61 mfos. (5-7 metres).
Uses standard 120 v. H.T. and 2 v, L.T,

batterles. Illustrated instruction book
supplied with each unit 50/~ each plus
716 post and pac!

INDIGATOR WIT TYPE 302—A bargain!
Incorporates, VCR97, Mu-metal shield,
4 valves, EF50, 3 t)pe 8P61, 3 Type EB34,
EA50, .1 mid. 2.5 Kv., 10 pots, etc., ete.
50/- only, plus 716 P. & P,

PACKARD-BELL PRE-AMPLI-
FIEB. Iocorporating valves, 6SL7GT,
28D7GT, relay-plugs, sockets, condensers,
ete. and new, with instruction booklet

12/6 o

MAINS TBANSFORMER BARGAINS ! Lim-
ited s' Surplus
350-0-350, SDmA. 63v.8a,5v.2A4,
Half shmnded drop-through, 14/6 only.
plus 1/6 P, & P. 110/210/240 v. Input.
350-0-350, 120 mA., 6.3 v. ¢ A, 6.3 v.
15 A., 5 v. 3 A, tropicalised drop-through
type. 21/- only, plus 2/6 P, & P. 110/210/
240 v. Input, ‘15002501" mA,. 6.3 v. 4 A,
8 v.23 A, Upright mounting, 21/~ plu.s 2/~
P, & P. 230 v. Input, 300-0-300 80 mA.,
63 v.3 A., 4 v.2 A, Tropicalised dmp-
through type, 9/6 only, plnu 1/8 P. & P,
Input 110/230 v. Auto load 230 v. 750 mA.
350-0-350 130 mA. Tapped filawent wind-
ing 6 v. 3 A., 15 v. .3 A,, 21.5 v. .6 A., also
b v. 2 A, Troplcalised drop-through type.
21/- plus 2/6 P. & P. 270-0-270, 100 m/a.
63 v.3a,5v.2a., 200250 v. JInput
universal mounting 16/6, plus 1/6 P, & P.
L.T. TRANSFORMER — ADMIRALTY
Heavy duty type. 180 230 v. input, 4.2 v.
plus 4 2 v. at 10 amp. 25/~ only, plus 146
P, Also manufacturers’ surplus. In-
put 180/200/220/250 v.

Output. 6 v.2a. and
6 v, 6a., 15/- only, plus 1/6 p.
TELESCOPIC AERIAL MAST. Ex-B.A F.

dinghy transmitter mast. Totailength when
extended, 17ft. Collapses into two sections
each .'Lppror 24in. Complete with dies and
in construce
tion, dlzuneuru Lhickestpolnt 1§ln, approx.
'apering to §in. New condition. 32/@.
Plus 2/- post and packing.
EX-W.D. CATHODE RAY TUBES. Guaran-
teed full picture. VCR97 at 40/~ VCR517C
at 35/~ Also VCR139A—Ideal for oscillo-
scope 2iln, screen at 35/-. @ also have
VOR97 with alight cut-off very suitable for
oscilloseope, testing purposes, etc., at 15/-
only. All these tubes are brand new, in
original packing, and tested before despv.eh
Plense add 2/6 packing and carriags for any
of the above tubes,
TRANSISTORS. Mul]m'd Typc OCT71 avall-
able from stock, 4()/- post free.
MINE DETECTOR UNITS Gompleh with
-VP?.S Valves, 1 pah- OHR, ngh ruxmuu

eta.,
web haversack, 19/6 only, plus 3/6 nackmg
and carriaga. New Condition.

18, TOTTENHAM COURT ROAD, LONDON, W.1.

MUSeum 5929/0095.

(50 yards onmly from Tottenham Court Road Tube!)

All post orders please to:—  24.75, HAMPSTEAD ROAD, LONDON, N.W.1.

EUSton 5533/4/5
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HIRE PURCHASE
‘We are pleased to annonnce advan-
tageous hire purchase facilities om
any single item over £5. Ask for
details, mentioninz what you are
interested In. We regret we cannot
extend this tacility to kits.

CO-AXIAL CGABLE, Btandard 80 ohma.
brown, stranded cenmtre, conductor, 8d. per
vard only! Not Govt. Surplus. Mip. 12 yds.
Also the latest air-spaced type for Band III,
9d. per yd

22 SET POWER UNITS No. 4MK1 ZA10476—
Complete with 4 metal rectifiers each 250 v.
60 mA. 2-12 v. 4 pin Mauon Vibrators,
signal
1 amp. indicator, etc., ete., in good con-
dition. Complete in metal box size 10}in. x
%lu. xgin. Weight 19lb., 27/8. plus 5/

&

FM., 1! (!'requency Modulation)

We are ?leaaed to announce our complete Kit
for the ‘ Denco ™ F.M. Feeder Unit,

This nnit provides an A.F. output suitable for
feeding Into the audio section of a standard
broadcast receiver where triode/pentode out-
put are avajlable. Within an average of
30 miles from & V.H.F, transmitter one I.F,
sh‘ze should be ndeqmte. but our complel;
Ki

valves for an extra IF stage i? necessary,
or ﬂ the unit is nsed at greater distances.
Full © ] details, th ica! eirouit
and point-to-point wiring diagram can be
supplied for 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 unlt can be supplied it desired, ready
assembled, aligned and tested, at £8/10/-
plus 2/6 packing and postaze.

i

§

11 required we shall be pleased to align this unit for constructors not possessing the necessary
equipment or a charge of 7/6. N.B.~Valve line-npis BAMG 12AHS, 2-6BA6 and BALS.

Chassis measures only G} x 6§ x 1}in.

Demonstrations at 18, Tottenham Court Road!!

The Jason F.M. Tuner Kit!

size 8in.

This kit has been based on the
booklet by Data Publications, price
2/- post free. With each booklet is
enclosed our individually priced
parts list. The construction and
alignment of this tuner are no more
difficult than a normal medium
wave tuner. It is highly sensitive
and free from drift. Incorporates 4
valves type 6AM6 and 2 specially
graded G.E.C. Crystals. The it

lied includes drilled ch with
tuning condenser, scale calibrated in
megacycles, and attractive bronze
stove enamelled front plate already
mounted (as illustrated) front plate

X 5in., chassis size 7in. x 43In. x 1}in,

N.B. The standard model is at present operating sahsiactonly up to 80 miles
from Wrotham. Our price for the complste standard kit is £6/15/- only !
Plus 2/6 p. & p. Fringe area model including extra valve, coil, etc. (results
could be expected up to 150 miles from Wrotham]), is £7/15/~, plus 2/6 p. & p.
The Standard Model Tuner can be supplied read.y built, aligned, tested and
manufactured by the Jason Motor and Electronic Comp:my at a price of

£15/17/-, purchase tax paid.
N.B. THESE TUNERS
HAM COURT ROAD

ARE BEING DEMONSTRATED AT 18 TOTTEN-

F.M. AERIALS. Indoor .two-clement type by Lumex. Brand nsw 11/6 each only, plus
2{-. P. & P.
F.M. POWER PACK KIT.—We can now uupply complete kit for power pack sultable

for either of the above F.M. tuners or any other sf

milar typs Price for the conyplete kit

is 42/- only, or 52/6 for ready assembjed unit. This pack is extremely small incorporatiog
valve rectifier type 6X4 and built on chassis size only 6in. X din. x 1jin. Optional extra

for power pack, Bulgin Octal Plug at 2/3.

METERS

F.S.D. Size Type Fitting Price
50 microamp D.C. Zin. M.C. R.
100 microamp D.C. 2}in. M.O.
500 microamp D.C. 2in. M.C.
500 microamp D.C. %in. MC.
1 mA. D.C.2in. MC.
1mA. DC. 24in. MC.
1 mA. D.0.2}in. MC.
5 mA, D.0. 2in. MC.
10 mA. D.C. 2}in. MGC.
10 mA. D.C.2}in. MC.
50 mA., D.C, 2in, MC.
150 mA. D.C. 2in. M.C.
200 mA. D.C. 2¢in. M.O.
1 amp. R.F. 2}in. Thermo
3 amp. R.F. 2in. Thermo
5 amp. D.C. 2in. M.C.
6 amp. R.F. 2}in. M.C.
20 amp. D.C. 2in. —
23 amp. D.C. 2}in. "M.I.
30 amp. D.C. 24in. M.I.
15 volt AC. 2fin. M.I.

valt D.C. 2in. M.C.
15:0-16 volt  D.C. 2hin. M.C.
150 volt D.C. 2in, M.C.
300 volt A.C. 24in. M.C. F.R.
R.P, = Round ijectmn. M.C. = Moving Coll. Thermo =
F. 8q. = Flush 8 F.R. = Kl M.I, = Moving Iron,

<5
E
H

METER RECTIF

ush Round,
. 1 mA. by G.E.C., at §/6. also 5 mA. by Westinghouse at 8/8.

L.T. REC’I‘I}‘IER& TYPE RK A newly
ed range d 12 months.

Gorl2v. ln F.W. bridge type......

6 or 12 v. 1.5 a. F.W, bridge type..

6orl2v.2a. F.W. brldge type .... 11,

6 or12v. 25 s.

6orl2v. 4a. F

8/12'v.1 a.
2/6/12 v. 2 a. .
2/6/12 v. 4 a.
ACOS TYPE 7 Crystal Microphone I.nsen.s
Brand mew, 7/6 each, plus @%l. P. P.
METER BSPECIAL! We have! a llmlud
quantity of aircrait electri.al thermometers,
Brand new, by Weston. 2in. moving coil
meter, flush square fitting. These meters
have & luminous scale graduated 40-140
deg\'ees centigrade, but me t\:)u sgale deflec-
tion

Price 12/8 “each only, plus 1) P, & P
VIBRATOR PACK, Brand new, by Mallory,
12 volt input, 150 v. 40 mA. output, Com-
plete with synchronous vibrator, 27/8.
DECCA LIGHTWEIGHT PICKUPS. Cow-
plete with either standard or L.P. Crystal
Cartridge insets. Ccmplete with Rest and
Tracking instructions, 32/6 plus 1/6 P. &

P. Also their very lacest type, as above,

but with turn-over head 47(@ only! Plus
16 P. & P.
8-VOLT VIBRATOR PACK. Ex-W.D.

6-valt input, output 140 v, 30 mA. Fully
smoothed and reotified, imcorporating
Wearite 6 wolt 4 pin vibmtor type NSBE.
Unit size ooly 6}in.x5in.x2kn. Price
15/~ plus 1/6 P. & P. New condition.
SPECIAL OFFER—TRANSMITTING
VALVES, Thess are brand new originally
boxed, and guaranteed O
80/= ea. Type 86684, 17/- per pair, both
post free. Also type 29Cl at 204-, 12E1
at 25/- ea. ~ 807 (U.8.A.), 10/- per pair.
VALVER. Wo have a very camprchensive
stock of surplus valves at competitive prices.
A stamp will bring Valve Price List.
R.F, UNIT8. All new condition and com
piete. Case size 9§in. x 7§iu. x:5ip.
Type 24.—20-80 Mc/s. 15/~ Bwiiched
Tuning, Type . 25.—40-50 Mgc/es,
Bwitched Tuping.
Variable T

Iinited supply of RF27 new condltmn and
ocomplete, but tuning dial damaged. Price
only 30/~ each. ALL these units Post Frec!
LOUDSPEAKER SPECIAL1! 12in. 3 ohm
Plessy P.}. 37/6 plus 2/6 P, &P
1 F, TRANSFO SPEGIAL OFFER.
wuwued 465 Kg/s. Plegsey——Iransoored
i A ST lun.d.\gz?em( ﬂmdrlc:)guglﬂ
8§ ze X 3 'y
'BY Invicta—Cyll drlc-‘t\ 28in. x 1jin.
dkumwx. 8/6 pr own_spesial
mndganuelam x 13/16m. x L'iliﬁin
Only 949 per pair. By Wearite, Type 501
Der pair. M800 12/6 pair.
AMEBIGAN CONTROL UNIT C58/APT1.
Box mmuei only am.xaem.x:un. In-
corporating 2in. round mA. meter
200 chm pot, 2 le sthc.hea. indicator
lamp, etc. Price 22/8, post free.
HEADPHONES. Brand new, ex-Govt., by
B. G, Brown. Type CLR. Low resistance,
Zleleper puu-. Type CHR high resistance,
POBTABLE CABINETS. Manufacturers’
surpjus. Well made brown rexine covered.
Will take any standard single player with
bottom clearance of 3ln. Total slze doaed
15ln. X m;{i: . ﬁtted2 m
carr; andle. 2 anly.
pl\u 218 ? m P,
No. 38 TBANSMIT‘IEBIBEC EIVER
WALKIE-TALKIE. Range approx. 5 miles.
Coverage 1.4-9 Mofs. The sat only, complete
with at 30/-, in very good condition.
AMERICAN INDIGATOR UNIT TYPE
BC920A, Brand new incorporating 3in. tuba
3BP], with mu.metal shield, ‘2~SSN7GT
2-8HBGT, 6X5G, 2X2, 6G6G. 9 poteptios
metefs 24 v, wm switch mator, tmnslormu
and a host of small cornponents. The whols
® Shn, x
o blaok

unit which measures only
13§in. is brand new,

crackle bax, and can be suppiled at 85/-,
plus5/-P. & P.

Please add postage under £1, C.O.D. or Cash with order.

Sorry, but we close at 1.0 p.m. on Saturday.

C.0.D. charge extra—open 9 a.m,-6 p.m. Monday to Friday. ®
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2/- p. & p. Operaied by Ever Ready
B114 type battery available at 7/9. Full
assembly details available separately at
9d. plus 3d. post.

THE NEW R.C. HIGH-FIDELITY AM-
PLIFIER. P.P. 6V6 ouwput. Freq. 25—
18,000 cps—60 db at 6} watts. Treble
boost and cut—Bass boost—L.P. corree-
tion. Provision for Fe:der Unit Max.
UNDISTORTED OUTPUT 8} watts.
Price 14 gns. plus 7'6. NOW AVAILABLE
—XKit of Parts, complete with fully {llus-
trated instructions. £11/19/6, plus 5/
carriage. Tllustrated booklet availabl
separately at 1/8. Attractive metal cnver.
now available, with built-in carrying handle,
19/86.

THELRF.'(;.E:‘“ WATT LA;‘ES%;IL;POOBTED VALVES
AMPLIFIER KIT.— F C NENTS We have
perhaps the most up-to-date valve
Just "'”'&“ °°‘;"""“ UT.340. A self-contained V.HLF. front | stocks in_the eade A s“hpmp will bring
o st trente] | end Uniti ng & ded grid list but the following is a selection
b"“ TNDe amplitier, mixer oscillamr (ECC85) and only of brand new imported valve types,
‘:;-i ddle ’mfit I.F. x;mpllg? Completely wired fully guaranteed. Purchase Tax Paid
and teste
tone con-| | 341 As above but with baseplate | EABCS0 EF89 10/- PYSL 10/-
‘:?;:'ulpg: and rgd-gang et:indenser mc&r]:]mtmg 10/~  ELa 10/6 PYS2 96
) 1.3 uction drive. Suppll pre- EB41 7/8 2 1
miainem; aligned, 95/5. e o EL84 11/8 PY83 116
P P TA.350. dﬂ-:utwn Coll Pack for long, | . EM86 9/- UBC4110/8
J o med. and short waves, gram and off, - E 1
Maims || tosciner with a F-M.‘position which | ppegoyye [XE Uaceg! g UCHEEHES
Valve line 8VEGT, 6 00,250 VT incorporates ewitching for change over EY51 Ur4l 10/8
8X5GT “‘N'“p“. teodl 8G7,  metal from A.M. to F.M. Designed for use Eccs1 9/ (smal)) 12/6 ULl 10/8
. egative feedback. Bmlt on with UT.340 or UT.341, 8§/-. ECCs2 9/- b
stove enamelled steel chassis, measuring Ratio Discriminator Colls URF 10/~ EZ40 8/8 UY4l 9=
glrl:ye«lsm x 41]::. bx 13in. ll"one; e;: e he ECC83 9/- EzZs0 §/8 6AQS 8i8
vedll cpeam octapNnrelinelay 10.7 me/s. LF., Trans., UF376, 7/- each. | ECC85 10/~
;h: DRSO thaﬂcomplete Kit with sll} | AM/FM. We are now demonstrating the § popi]1/e rORSOIIRS SRl &L il
i nl!‘mcéﬁ:lasll ‘;‘:"}y ‘:l?"ﬂ;% Chopman all wave FM/AM Tuer at | - 111;8 PCF82 12/6  6AU6  9/8. -
) Y 04 £32/10/- tax paid. For those unable CHS PCC34
l!’:lclkmgllm{l rodst or Instruction Book, to clll illustrated literature is available. ECL8011/8 pLs1 IO T
Tlu‘y illustrated, for 1/-, post heo! HP. terms £8/10/~ deposit, 12 monthly 1 13/6 6BES g/-
tes!sed d ca; b: a payments of 44/~. Alsec FM Tuper | EF4l 10/6 PL82 10/8 6BWG 8/6
1o a:“ ‘H"yl "i' “;" st £5/5/, model FM81 by Chapman st £21. EF80 10/8 PL83 11/8 6Xé e
LAV ECHTE 3 il 1 T Model FM56 by Armsteong, 2ls0 £21. | pras Jo/8  PYso 10/6 ate
H.P. Terms available, 10/ oo 3
THE R.E.P. ONE-VALVE BATTERY . »
RECEIVER KIT. Slmple one-valve ail dry T s O [ ORR AR TR s
battery recelver for headphoncs, easily 200°250 v. M. and Lang wawes.  As with
bullt in one evening. All requlred com- our wery successful * Economy Four®*
ponents including headphones, can all required compouents aze supplied
supplied at inclusive cost of 42/- plus Valve line-up; 2 6967, 6XFGT and 6 VEGH .

Chassis ready drilled. Cabinet size, 10Hn.
X 10in. wide, Maximum depth at b.ue
Sin. tapering to 3{in. at tap. Slapin

front. Very sattractively finished in nghb
walnut and peach, liach component brand
new and tested prior te packing. Complete
mtnu:tinn bookw. with practical and
Booldet.

1s L
available at 1/8, post fres. Our price for
cumpleteal;l; 56196!2! Please add 218

ewitch, dial, pointer, drum pullage, drive
spindle, dojve spring and knobs, at 45,
plua 2/8 packing and casuinge.

N.B.—Our kits are even supplied with
sufficient solder for the job.

ANOTHER GRAM UNIT BARGAIN!
Collaro RC/581—S record _auto- -changer tor

N.B. All our T.RF. Kit circnits now include specially wound DencoP* Maxi-Q * coils
on polystyrene formers, improved performance ! Price remains the same.

THE ‘BY, RAMBLER ALL-DRY’
PORTABLE KIT
Fyll.assembly detailawith practicaland.|
theoreticalxdiagrams can bessupplledgat;
1/8 post free. Thisisadsuly professionalf’]
4-valve superhet—alk {or medinm:
‘and Jong waves. A cream plastic top
panel, with dlnl eograved in red and
green, adds t¢ the very imposing ap-
Dpearance otQ.hns model ‘which 48 housed
m an auwlve creany and grey leather-

meu%gvnly 9in. X7in. X54in. Weight
teries 431b., with -batteries
6} 1h. This eet. renuy has everything 1

Built-in fmme - serial, Nsb quﬂ“y.

. and wei
valyms irom the 5ln. upea.ken Valve
line-up; 3V4, 1R5, 185, JT4. Also
the tequired components, ‘exactly as
specified, including cabinet, can be sup-,
pll\ed {;}zm stock at the special” uu:ln(sin
pr ce £7F~ plus 2/6 p. & p. (Jess |
atteries), HUses Ever-Ready ,90"

B type'Bl?ﬂat.ms AlsoL.T. 1.5 vi)
1/4.

A.D.35 af

RAMBLER MAINS UNIT/—At last
we aze ahle'to ofter pur special m;p
uaits kit for using our populsr al l-a,‘y
$Rambler®’ on A.C, Mains. Complete
kit, whioh when assembled fits spugly
into bam%ommrtmmt, osn be sup-

78 r.p.m. Brand new with

plug-in magnetic head. Our price 56119/6
only, pius /- p. & p.

PLAYING DESK! Two speed 33 and 78
r.p.m. player by famonus manufacturer.
Complete with turn-over crystal pick-up.
Already mounted on platform, ready to use,
£5/19/6 only, plus 3/- P. and P.

COLLARO RC/64 PLAYER! Just re-

Fawn
leatherette
covered par-
table case
jncorpora-
ting very
latest Col-
laro 3-speed
mixer-chan-
ger. Cream
s inish.

THE * ECONOMY FOUR " T.R.F. KIT

A three-valve plus metal rectlfier receiver.
mains 200{250 v. Medium and Long waves,
can supply all required components right down to
the last nut-and bolt. Valve line-up 6K7 6J7 and
6V6. Chasais ready dritl size 12in. long
by 6in. high by 5in. deep—Choice of ivory or
brown Bakealite, or wooden, walnut finish cabinet.
Complete lnstruouon booklet with practical and
ach ‘brand new
and t.eated prior to packing, Our price £5/10/-
complete—Remember this set is being demon-
strated at our shop premises! We proudly claim
tha. our fully illustraced instruction booklet-is the
most comprehensive available for this type of receiver—Booklet available at 148 post tree
‘This ia allowed if kit is purchased later. Piecase, 2/6 packing and carriage far complete kit.

THE R.C. GRAM REPLACEMENT CHASSIS KIT
To meet '.he very great demand for this type of receiver, we have produced this unit. For
Long, and Short Waves. Valve line-up; 6K8 Frequen:y , GX¥, LF,

turn-over
rystnl

p & p. com-
lete, or,
65/- deposlt plus P. & P, and 1‘2 monthly
payments of 18/7.
LATEST 3-SPEED AUTO-CHANGER, lcng
arm model complete with C. and D. high
fidelity heads. Limibed quantity at £16/10/-
plus §/- P. P. H.P, terms available.

~7

Carrying cases in black leatherette finish.
An extremely well-made case with chrome
locks and corner-pieces for extra atrength.
This cabinet will house any 12in. Hi-Fi
speaker, but ean be put to a number of uses,
Front panel and lid are removable. Size;
18}in. xlOHn 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
vafle with cabinet. Thus the r 1

Amplifier, 6Q7 1st Audio a)ahcmr and
AV.C. 6¥6 Output, 6X5 F\xu-waw.. pecti-
flor. For A.Q\ mains 2004250 velts. 4 watts
output. Excellent qu.’hl\ty. Hu;h semmitivity .-
Provision for gram.

plied st 4 plus 3/8 packing and
postage.  Price includes sli required

and fall assembly in-
atmetions. . . NB—This unit is com-

pletely self contained in a metal box
meaguring Zin. x2%in, X 1}in.
“ideally suitable for ANY all-dry battery
}:‘o';tlhle requiring 90-v. H.T.-and 1.6 v.

.SUPER-QUALITY 6-VALVE RADIOGRAM
CHASSIS

Very limited quantity by Britain'a leading
.quality manufacturers, 3 waveband, super-
‘het, valve line-up, 6¥HG, EZ40, - ECH42,
L83, EF41 snd EBC41. Combined pick-up

black, ted, green am’l gold d;al for hori-
zontal tuning, Four controls are; Tuning,
L/M/8 Gram. Voljon/cff, Tone (variable),
Chassis size; wim. xoih.x?iln. Dial
size;, 10in. X 4}in.

lifier and A.F. amplifier on Radio snd
Gram. Employs a special ciscuit for gramo-
phone pre-amplification. Large glass dial
hnnzonul tuning measuring n.inx:lim
Chusu measurement: 14} %9 8in. .

chassis designed to sell otjxin

is
by the use of a 3-waveband cou pack, and
pre-aligned 4656 Kojs. LF. 8Ls—
high-grade drop-through hmmdd Mains.
Transformer, with voltage adjuster panel.
This chassis can easily be assembled in-one -
evening. Illustrated pamphlet with full
& RSalehSaret)

is

ally in a Radiogram costing -£79. Our price

is £12/19/6 only, tax paid, plus 5/~ packing

and-carviage. We will gladly demonatrate

this chassis or any other working item from

our stocks, to personal callers!
A

cal wiring disgrams and itemised price liet, .

1/8. post free.
Drilled ehassis, compietz with valve-holders, A/E

The main items for thls receive can be supplied sapanately, as under.

panel, PAU panel, condenser and
teady-assembled dial and drive at 39/6. 3 waveband ooll pawsk with gram on;.
39/6, tax paid. Pair of 465 Kc/s. I.F. Transformers, pair. Half abrnudn!dmp
through Mains Pransformer, 22 8. The total cost of ALL items purchased sepamately s
nearly £10, but we shall be pleasad to supply all the required components right down to the
Iast nut and bolt at a special inclusive price of £8/8/~, plus 2{¢ packing and postage. A
set of four small brown and eream engraved knobs to eult is available at 12 each knab.
This chassis is a professional job in every respect and can be seen and heard at our
premises, This chassia can also be supplied, ready assembled in very limited quantities
at £9/19/6, plua 5/- carriage and packing,

l-made cab-
inetin medium
coloured wal-

nut veneer.
Size 20} x M}
- x29¢in. - Un-
cut motor-
board measures

ARMSTRONG F.C.48. Their 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/- plus 5/- p. & p. or £5/18/= deposit and 12

monthly payments at 33/9, Illustrated leaflet
available.

3§in,

wide X 12in.
ep. Price
29119,‘8 D‘us

H 5 ienns
available.

DULCI RADIO/RADIOGRAM CHASSIS. All latest models
ineluding ¥.3 and ¥.3 push-pull are in stock. Cash or H.P.
Ask for illustrated leaflet.

COLLARO 2010. Transcription motor with 8tudio Pick-up.
This very popular unit can now be supplied from stock.
£1875/3 cash or 95/3 deposit, and 12 paymenw of 25/8.
London’s largest of A ding equip-
ment, ete., etc.

18, Tottenham Coﬁrt Road,

London, W.1.



122

~-SAVE POUNDS !

HIRE PURCHASE
TERMS ON
CERTAIN ITEMS

Please give details of
your requlrements

ORDER

FAMOUS MAKE 3-SPD.
AUTO CHANGERS

LATEST 1955 MODEL,
NEW & UNUSED

Takes 10 records of all sizes
(mixed) in one loading. HGP.37
crystal turnover-pick up. Hand-
some cream finish. Supplied
complete in maker’s carton.

Aot free. £9/19/6

WIRELESS WORLD

BY . POST

5

m.

LE
2
i

IF. YOU CANNOT

6-VALVE RADIOGRAM
CHASSIS COMPLETE

ECH42, EF41,
EZ40, and finest quality components.

AUGUST, 1955

CALL

WITH VALVES

Famous Manufacturer’s Surplus.
6 valve 3-wave Superhet,
short, 200-550 m. medium, 1,000-2,000

13-50 m.

Brand new Mullard valves:
L63, EB41, 6V6 g.t.,

long.

Gram. switch, 465 Kc/s ILF, tone

i control,  3-colour
dial. Overall size:

LASKY’S 13} x 5, height 12%.

PRICE Aperture required

£10/19/6

Carr, & Pkg

for dial and controls
11 x 3iin. Com-
plete with valves,
output trans., knobs

7/6 extra ot

12 CHANNEL T.V. TUNER BEF™~

Famous make. Covers Bands I and III. Complete with
valves KF80 and ECCS8I. Ceramic valveholders, finest
?uxlnycomponents , precision made. 8witch and fine tunlng
F. output 20-25 Me/s. Freq. coverage 50-87.75 M¢/s
and 175.75—213.75 Mc/s. Bupplied with full details
am.

and circult di
89/6

LASKY’S PRIC

Post 3/6. Knobs, 2/8 extra.

TELETRON BAND III CONVERTER COIL SET.

For use with T.R.F. and superhet Band I re-

celvers. Uses two 2719. Cirecuit, wiring diagram,

alignmeats, full detaiis, with each set. 15/-.
Poat 1/6.

TRANSCRIPTION MOTORS
in stock Collaro 2,000 and 2,010
Garrard 307, Connoisseur, etc.

THE “UNIVERTER”

A new book just published, giving
full details of a new Band III
Converter for any TV receiver
home constructed or facto;Y madp
AERIAL ROD SECTIONS. | All components and valve
Steel heavily copper plated, 12in. S!O‘}:i,blpﬂccs on re.queslt Al?:’
available as a complete unit.
long. Any ‘number may be fitted Uses two 6AM6, one 12AT7, one
together, 2/6 per doz., post free. | gx4 Contains its own power
supplies. THE BOOK, con-
taining full circuit diagram, wiring
instructions and component lists,
| 3/6 post free.

GERMANIUM CRYSTAL
DIODES, 1/6 each.

F.M.—FREQUENCY MODULATIGN BY GORLER

LATEST DESIGN CONTINENTAL F.M. COMPONENTS

UT.340. A self-contained V.H.F. front
end unit incorporating a grounded grid
amplifier, mixer oscillator (ECC85) and
fiest LLF. amplifier. Completely wired,
pre-aiigned and tested, 59/9.

Valve extra.
UT.341.
and 2-gang condenser incorporating 1.3
reduction drive. Supplied pre-aligned
95/5.

TA.350, 6-button Coll Pack for long. med.
and short waves, gram. and off, together
with a F.M. position incorporating
switching for changeover from A.M.
to F.M. Deasigned for use with UT.340
or UT.341. 85/-.
Ratlo Detector Coils, URF, 10/- each.
10.7 me/s. L.F. Trans.,

NCO F.M. FEEDER UNIT.
EB91, and two 6AB6.

ck Uses 6AM6, 12AHS,

PARCEL £6/7/6

As above but with bhaseplate |

UF378, 7/- each.

SET OF 3 COMBINED LF. TRANS.. for
AM. and F.M. 456/470 Ke/s. A.M.: 10.,
Mc’s. F.M. Variable selectivity on A.M.
ratio det. on F.M. The set of 3 (KF360,
KRF362, K8F361), 42/-.

As above bnt for 2 stages of [.F. amp.

No variable selectivity on A.M. Types

KF363 and KRF364, the pair, 26/3.

FULL CIRCUIT snd details avajlable,
6d post free.

“ Wireless World™ F.M. FEEDER
(Amos & Johnson). Reprint, 3/-, post free
| All components In stock.
| —
JASON F.M. TUNER. Data Book giving
full details 2/ post free.

Post extra. !
All components available separately.

All components and valves in
COMPLETE
DATA BOOK, 1/6 post free.

‘SPECIAL OFFER !
MULTI-TEST
METERS

1,000 ohms per volt.
Basic movement 400 mic~
roamp, 3in. A.C./D.C.
0-5,000 v., 0-1 amp.
11 switched ranges:
100,000 ohms and 1
meg., also decibel range,
in polished wood carrying
case (6 X 6} X 4in.
closed} with leather
handle and space for test
leads.

LASKY'S PRICE 95/= Post & ins. 3/6.
Battery 6d. extra. TEST LEADS, 3/6 extra.

DRILLED CHASSIS AND
DIAL ASSEMBLY
Size 13} x 7 x 2}in,, drilled
forlfive latest type ‘miniature valves,
mains trans.,, LF., etc Dial
13 . 14in., for *horizontal or

MICROPHONE
BARGAINS

ACOS Mi1C.22/2.
Complete with stand
?.sAélig;’ List 4 gns,
PRICE 42

ACOS Crystal, MIC.
List

PRICE 32/ 6

Moving Coil Hand Type with
switch. List 5

LASKY'’S PR CE
All above, post 2/6.

vertical mounting. Spin wheel VALVES AND C.R. TUBES*
tum'nlsz.d Al{AglKYs’sand spindle %52000 oin st(ék.E - l;\/[ullard
supplied. nmar sram, G.E.C., Ferranti
perrist “Srice19/6 : ’ ’
ACOS CRYSTAL CAR- | E X GOVT. ACCUMU-

TRIDGES. Turn-over type GP29
with sapphire stylus. List 42/11
LASKY’S -

PRICE

Type GP9, 78 r.p.m. 17/6,

Post 1/6.

LATORS, 2 vwvolt, 10 ah.
Size 1%in. square X 53in. high.
Made by Canadian Exide. 4/6

BUILD A PERSONAL PORTABLE!
CONSTRUCTORS’ FARCELS NOW AVAILABLE. ALSO MINIATURE
COMPONENTS SUPPLIED SEPARATELY
PP1 PARCEL conteining 4 valves, GANGED CONDENSERS.
IRS5, 1'1’4 183, 384, min 2-gang .0005 u.f., 2.g: "
2 L¥. trans.. "4 Bi0 vaivebolders, Jii. e
apeaker and min. output trans., . .
mel. wave osc. coll and Ferrite rod aerlal. gt salessitT ers. 10/6.
din. P.M. SPEAKERS, 12/6.

Price. complete, 70/-. Post 1/- extra.
Extra for dual wave, 7/-.
| OUTPUT TRANSFORMERS, 3/6.
TELETRON FERRITE ROD AERIALS

0005 mfd-

PP.2 PARCEL, As above bub valves
DK96, DF96, DAF96 and DL961 Com-
plete, 80/-.

Post 1/- extra. Extra for dual wave, 7)/-. | Med. wave, 8in, long, 8/9.
MINIATURE COMPONENTS Dual wwve, 8in. long, 12/6.
AVAILABLE SEPARATELY OSC. COILS, iron dust cores. Med. wave,

g‘?NDENSERS 1 031. -0001. ete.. 07-5 HO2, 3/-. Long wave, HOI, 3/-.

, all tvpes in stock.

PARCEL No. 1

Contains evervthing to build a 4-valver
3-wave superhet for 200/250 A.C. niaina-

Uses 6K8. 6K7, 6Q7, 6V6 valves.

tive wood cabinet.

plastic cabinzt as ilius. Size 12x 6} x 5}in.

deep. ©@AN BE BULLT FOR £7/19/6.
Chrr.and pkg. 2/6.

Attrac-

CABINETS ONLY.

walnut vencer. or

INSTRUCTION BOOK for either above sets, 1/-, post free.
lastic or wood, 1

LASKY’S PRICE
Post 1/-.
INEXPENSIVE
EASILY BUILT
RADIO SETS

Lasky’s Radio Constructors’ Par-
cels contain everything to build
up-to-date and very ¢ ’}%amt sets
at low cost. Note also that all
components and cabinets are
avatlable separately.

| PARCEL No, 2

Contains everything to bulld a T.R.F.
| 3-valve set for 200/250 A.C. mains, med.
and long wave. ses 6K7QG, 6J7, 6V8,
and wetal rectifiers, Neat plastlc cabinet,
walnut or ivory finish, or wood cabinet
Bize 12 X 6} x 3}in. dcep CAN BE BUILT
| FOR £5/10/-. Carr. and pkg.2/6.

7/6, Carr, 2/6.
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‘RADIQ - TELEVISION - HI-FI
VALUE IN MAGNIFICENT TV CABINETS

THE DE LUXE

Compiete with mask. glass, castors, shelf, bearers:
C.R.T, neck end protector, back, speaker fret and
baffle board. Finished in beautlful igured medium
light or dark walnut veneer, with high polish. Suitable
for most home constructor TV Receivers, lucluding
the ** View naster,” ractical Television,”* ™ Tele-
King,”* ** Magnaview,”” ** Wireless World,'* etc. Sup-
plied with cut-out for ldin., 16in. and 17in. C.R.
tubes at no extra cost.

An allowance of 4/6 will be made if the mask

is not required.
Inside Dim.; Depth 16jin,; width 178in.; Helght
28in. Overall height 32in.; Width 18}in.

WHY NOT CONVERT YOUR TABLE

RECEIVER TO A CONSOLE MODEL'!

Adaptor frames for fitting 08ln. or 10in. C.R. tubes
avallable if required.
LASKY'’S PRICE / /
Carriage 12/6 extra. £8/10/-.
H.P, Terms. Deposit £2/17/- plua carriage.
Balance plus charges spread over 12 months.

WIRELESS WORLD

ELECTRONICS

THE ROTHESAY

The Jast word in outstanding contemporary design.
Absolutely rigid construction throughout with the
finest laminated woods, veneered in wainut, polished
light, medium or dark shade. Fitted with gold anodised
speaker grille. The C.R.T.apertare framels detuchable,
supplied to snit any size tube to order.

NOTE THESE GENEROUS SIZES,
Outside dim.; 34jIn. high, 21fin. wide, 21}in. deep.
Inside dim.; 18%in. wide, 19}in. deep. Bize of top;
224 x 21§in. Thickness in.
LASKY’S PRICE
Carriage 15/- extra. £9/1 9/6
H.P. Terms. Deposlt £3/10/- plus carriage charge.
Balance plus charges spread over 12 months.
THE ROTHESAY CABINET WITH FULL-LENGTH
DOORS veneered both sides. polished to match the

cabinet. and mounted with full-length piano hinges.
Price £14 9/6

MAKERS" SURPLUS TV BUILD THE “TELE-KING”
COMPONENT BARGAINS ° “"SUpkamir’ré: ™

WIDE ANGLE 38 mm. ull constructional dala, wiring

Line E.H.T. Trans.. Fermx-cube core dlagrams, circuit and detailed
o 9-46kV. R o 5 25/- | price list. 6/~ post free. = Every
cannmg 8, low mp ne nn 0O) 1

i g 1 s | component supplied separately.
Frame Output Transformer 10/6 |
Bcanning Colls low lmp. line ‘and | COMPLETE 5-VALVE RADIO

{rame

Frame or line blocking osc. Tmns CHASSIS
Focus Maguets Ferrox-dure oo ol
P.M. Focus Magnets, ron Cored
Duomag Focalisers . .... -
300 mfa. Bmoothing chokcs ......
Electromagnetic focus coil with com-
bined scan colls 5
STANDARD 35 mm.
Line Output Trans. No. E.H.T.
Line Qutput Trana.3-9Vk. E.H.T. ‘and
8.3 v. winding, Ferrox-cube
Scanning Colis.
frame
Ditto by Igranic
Frame or line blocklng oscillator

Low imp. line r;nd

transformer .. L 4/6
Frame output transtormer 76 Brand new and unusged. ALC./D.C.
Focus Magnets: without Vernler . 12/6 | 200/2560 volts.

I.F. 463 kc/s—A.V.C.—4 watts output—
3 station pre-set—frame aerial—fully
aligned—chaassis 10 x 3}in.—max, height
5§in.

With Vernier .
Focus Coils, Electro- mmmetl
200 m{a. 8moothing chokes .

LOUDSPEAKERS

Completely wired and ready for use, with
12in. Plessey, 3 ohms .. .. .. 3276w | sl it e gene s iR toat
10in, heavy duty, alum. I station switch. _Valves e 10C1,

speech coil, 3 ohms ... 26/6 101-3.‘ ‘olr UF41, 10LD11, 10P14, U404’
P.M. Spcakers: 6hin., 17/6, or Uy4l.
8in., 19/6, 10in. ........ 19/- lll;gjﬂvfﬁvis_?m‘m 69/6

Poat 3/6 extra.
‘With valves £5/19/8.

ALUMINIUM CHASSIS
18 S.W.G., undrilled, 4 sides,
reinforced corners. Depth 23in.
6x44/- 12x87/- 16x108/3
8x6 5/~ 14x97/6 12x 34/9
10x76/~ 16x98/- 12x 6 6/6
Post 1/- per chassis extra,

PLESSEY LINE E.H.T. TRANSFORMERS.
Type CP.72036/2. 7 kV incorporating
double wound width controi.

ASKY’S PRICE
¥ Post 1/6. 25/'

List 63/-.
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RECORDERS

R1155
RECEIVERS
Now available
on H.P. terms

Ask for details

5 Frequency ranges: 18.5-7.5 Mc/e.;
7.5-3.0 Mcjs: 1,500-600 kc/s; 500-200
kefs; 200-75 kefs. Supplied in maker’s i
original wood transit case.
LASKY’S PRICE B
£11 19 8!

BRAND NEW .......
Secondhand. Gradel .. £919 6
Secondhand. Grade2 .. £719 6

Carringe 17/6 extra, including 10/-
returnable on packing case.

ASSEMBLED POWER
PACK-OUTPUT STAGE
FOR R.1155 RECEIVER

For use on 200-250 v. A.C. malns. Com-
plete with 2 valves. In metal case size;

Power Pack for above. Fitted with 6}in.
.m, §

penker.
12 x 7 x 5}In. E 4 ]
LASKY'S PRICE 79/6. Carr. 5/-. LASKY’S PRICE, £5/5/-. Carr. 5/-.

% 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, W/B, and Ellison
trans., chokes, ctc. Available
separately.
THE BOOK, 3/6, post free.

PRINTED CIRCUITS (by
T.C.C.) for the MULLARD
5/10 and OSRAM 912 Am-
plifiers now available. Com-
plete models of these famous
amplifiers built on printed
circuits can be seen and
heard at our Tottenham
Court Road premises, and
are available from stock.
Write for List.

SPECIAL PURCHASE

LASKY’S 4-WATT A.C.
AMPLIFIER KIT
Uses 1 each 6S1.7, 6V6, 5Z4. Al
components, chassis, valves, out-
put trans., mains trans., £4/5/-.
Carriage and packing 2/6.
INSTRUCTION BOOK and
shopping list, 1/-, post free.

TABLE RADIOGRAM
CABINETS

Solidly made of }in. laminated
wood, finished beautiful Walnut
veneer. Panel (3in. x 16in.) for
dial and controls, baffle for 8in,
speaker, gold finish metal grille,
ully lid. Overall size:
18in.

13in.

18m deep,
LAV PRICE
Carriage 7/6. £3/1 9/6
Cabinet complete with Collaro
3-speed Autochange and dual-
purpose crystal pick-up. Brand
new. £14/19/6. Carriage 12/6. |

3-WATT MIDGET A.C./D.C. AMPLIFIER
PUSHPULL, VER Y HIGH GAINS
4 valves; 2 UL41
in push pull, %

wide, MAINS TRANSFORMERS.
All 200-250 v. 50 c.p.s. primary
finest quality, fully guaranteed.
MBA/3. 350-0-350 v. 80 mA.
6.3v.4a,5v.2a. Bothfilaments
tapped at 4 voits. 18/—.
MBA/6. 325-0-325 v. 100 mA.
6.3 v.3a,5v.2a With mains
tapping board. 22/6.
MBA/7. 250-0-250 v. 80 mA. 6.3
I v. 3 a, 5 v. 2 a. Both filaments

tapped at 4 volts. 18/-.
MBA/10. 500-0-500 v. 150 mA.

UCH42 and 63v.4a,5v.3a 32/6,
:’o?‘lgi- 10!1;711"(:8 | AT/3, Auto trans. 0-10-120.
AC/DC. Very 200-230-240 v. 100 watts. 17/6.
easily converted

to 230 volts. Bupplied

with circuit diagrain and all de-

OUTPUT TRANSFORMERS
tails. Slze;—9x4x4in. Uses 2 metal | 3

Midget Pentode

LASKY'S,
(HARROW ROAD) LTD.,

LONDON, W.1.

rectifiers. 1 each RM2 and RM3. Ideal Miniature Personal, 354, etc. 3/6
for ships, record plavers, tape recorderg, Standard Pentode . ... .. 3/11
home record pla.yer- bnb‘y alarms, etc -+ Push-pull, 6V6 . 9/6
mﬁ d, with 4 valves. Multi Ratio, P.P. ..., 12/6
LASKIers ;RICE. 85/-, carriage free. | Heavy Duty P.P. ...... 14/11

42 TOTTENHAM COURT ROAD,

Between Tottenham Ct. Rd. & Goodge St. Stns.

e AL MAIL_ORDERS TO HARROW ROAD PLEASE

NOTE—Open all day Saturday, early ¢tosing Thursday.

370 HARROW ROAD, PADDINGTON,
LONDON, W.9. CUNningham 1979/7214.

Opposite Paddington Hospital

MUSeum 2605.
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INDICATOR UNIT. TYPE BC-929-A. Complete with 3BPI C.R. tubc
(with screan and basc), 2-6SN7, 6G6, 2-6H6, 6 X 5 and 2 x 2 valves, resistors
condensers, potentiometers, ete. Ideal for constructing 0scillosoopes.ctc.
Brand new in or I cartons, with black crackle case 143 in. X 9 in. X 9 in.
Price 47/6, plus 5/- carriage and
TRANS, /REC. UNIT, TYPE 7/A N-l. with 3-125J7, 4-123!-17. 2-12H6,
2.955 and 29004 valves (but less ODS volt. stab.), 27v. D.C. Dynamotor,
Resistors (incl, 3-1 1%). s, Pots, uc ‘Covers approx.
445 mc/s. Price 27[6. plus 5/- carriage and packing.
PACKARD-BELL PRE-AMPLIFIERS. Complete with 6SL7 and 28D7
valves, midged relay, resistors, condensers, pot, 8-way midget plug and
socket.  Brand new in original cartons, with circuit, Price 12/6 only.
MASTER CONTACTOR, TYPE %, with a superb clockwork movement.
Gives two impulses per second ; 7 bours running. Brand new in sound-
proof case, Ideal for comstructing photographic timers, etc. Price 9/6,
plus 1/6 post and packing.
SANGAMO MOTOR UNITS. These are brand new pre-paid meter
movement with dozens of gears, and a Sangamo-Weston 200-250 v. A.C.
50 cycles motor (sikeot running). Has numerous applications (clockmaking,
eic.). Price 10/6 each, plus 1/6 posta
K CONDENSERS (AM CAN) Oi.lﬂlled.lmfd.3600v D.C.wkz.,
SJ- cach. pius 1/6 post; 2 mfd. v. D.C. wkg., 3/6 each, plus 1/3 post;
mfd. 800 v. D.C. wkg. 6/6 cach,splus 1/6 post, also 4 mfd. 1000 v. D.C,
wkg (Engllsh), 3/9 each. plus 1/3 post.

SPECIAL POTENTIOMETERS, 20002 lincar with D.P.
switch, at 1216 pa- doz. 100 kQ carbon with S.P. or D.P. switch. Fair
lemnh tndle, 1/6 each; 12/- doz. 20 k" wire wound 2 splndle. at 1/6
each; 15/- doz. 2 kQ wirc wound, 3 in. spindle, at 1{6 each; 15/- doz.

AINS TRANSFORMERS (SLIGHTLY SUB-ST. ). Input,
-250 v, Oul put 250-0-250 v. 60 mA., 6.3 v. 1.5 a,, 6,3 v. 1.5 a. (tapped

S v.). Price 7[ Slus I{W 0!
FILAMEN IEZRS Input 210-240 v, A.C. Sccondary
63v.6a., 6 3 v. 4 a., 2v.2a., 30V, 60 mA,, at 14/6 each plus 1/6 DOS[

Also Transformers with Secondary Windings, 6.3 V. 6 a., .4a,2v.2a

d 30 v. 60 mA., at 14/6 cach, lus 1/6 post. These Lransformers arc new.
SP!SE;\KER OI;Y‘;I'PIII'T ANSF RMER FOR BATTERY RECEIVERS,
at_3/- post paid.
POTENTIOMETERS (U.S.A). 1 meg.0 double bank with 7/16 in.
spindle, 2/6 cach; 24/« dOL 2 meg.0 double bank pre-set type, 2/- each;
20/- doz.. plus 1/6 p
PRE-SET OTENTIOMETERS TV types, viz. 50 k@ and 100 k@,
al 1/6 cach 15/~ d

SWIT C ES 8-way, single pole. Midget type with 1% in.
Threc-pole 3-way singie bank midget type with ¢ in. spindle, at
116 each 15I-

ON SWITCHES D.P.S.T.. 3.5 amp., 250 v. Hold-on

sat‘ely swiu:h for rack-moumcd equlpmcnt. etc. Price, 3/6.
VEEDER-ROOT REV. COUNTERS. 0-9999 with drive coupler. Brand
new and boxed. Price 7/6 each.
TE%COTHENE TWIN-FEEDER. 2-1/.036. Typc K20C., 3/6 pcr doz.
yards.
CO-AXIAL CABLE d 800 d
12 yds., plus 1/- post. Brand new eurrent stock.
RELAYS. 3000 Type. 65000 break, 1 change-over. Brand new and
boxed. Price 8/6 cach. plus 9
NEONS. 150 v. striking.

MIDGE
boxed, at 1/6 each 15/-

HAND A’fOR PO\VER SUPPLY UNIT No. 7 (ZA17571),
with hand generamr and bug les: . Can be used as a
wind generator or as ordinary hand-op: srar.ed chargor for 6 volt battaries.
‘Wil give sufficient current to a “ﬂ.—n" battery to start a car. Complcte
in case (17in. X 10in. X 74in.) with full working instructions. Brand new
in or%nal cartons, 19/6, plus 3/6 carrage

VAL HOLDERS. Ceramlc int ooml at 1/3 each; 12/- doz. Ceramic
807, at 1/3 each; 12/- doz. %ubbcr-mounted BY9A (anti-microphonic)
Noval, at 7/6 doz. Ceramic B9G (EF50), at 8/6 doz. B9A Ceramic with
screen cans, 1/3 each. Ceramic B7G with screen cans, 1/3 oach.

1355 RECEIVER. The well-known receiver for TV conversion. Brand
new and complete with all valves. Price, 226, plus 5/- carriage.

“Gl ING LA Commicte bulb, and mototr for
deflection of benm. Brand new and boxcd, 17/6. plus 3/6 post and packing.
FOR THE 2-METRE FANS. 2-MET TX ANK ERS.
Conslstmg of butterfly tuning condenser, sllver-plawd tank coil, H.T.

and mounting base. Brand new and boxed, 1/6 each
VALVES EF50, at §/- each; 54/- di EF50 Red Sylvania, 6/- cach;
g?é— doz. SP61 (VR65), EASO Dlodes. at 2/- each: 20/- doz. VS70, at
each
ERMANIUM CRYSTAL DIODES. Wirc.ended, 1/6 each; 15/- doz.
ww RESISTANCE ARPIECES (8.20). at 4/- per palr WITH

HEADBAND, plus 1/- pos(
MIDGET CA%_.’BO MIKE INSERTS. Size 1% in. dia,

and boxed at 1/3 each, post free.

TANNOY POWER MICROPHONE INSET. For Tele LS, No. I,
2 and 3 (YA2815), Brand new in sealed tins. Price, 2/6 each. plus 6d. post.
CONDENSERS. B.J. TYPE. .02 mfd 5 kV. wkg., at 2/- each. .03 mfd,

7d. per yard, min.

Brand new and

Brand ncw

2.5 kV. wkg., at 2/ cach. .05 mfd. 2.5 kV, wkg., at 2[- each. .25 mfd,
l.lsmka » at 1/3 cach. ,1 mfd. 1.2 KV. wka.. at 1/- each. .05 mfd. 800 v.
wkg., at

MERICAN SPRAGUE METAL TUBULAR WIRE-ENDED .1 mid.

Jﬁ) v. wkg. CONDENSERS, /6 do;
18 C COND B \nd new current stock. 20 mifd.
500 v. wkg.,l/so each; 5 for 20/-. ‘mf{d. 450 v, Wkz., 2/6 each; 5 for 10/-.

ase add

LF. T RS 465 kc/s. Size 1§ in, X 1 in. X 23 in., at 3/9 per pair.
WVITREOUS RESISTORS (IOWIIOIOZ) 12,0008 80 watt, at 2/6 cach;
20.000Q 80 watt, at 2/6 each; 25/- d

R.F. MONITOR TYPE 114, with 2 EFSO valves and EAS0 Diode,
monnted on neat chassis, din. X 4+in, Prlcc 1116. ptus 1/6 post.
.15 AMP, DROPPER RESISTANCES. 0-2309, 3in. long, 5200Q-
1438, 3in. long, and 9002 -280Q, 3iA. lom(, al! at 1/- cach. plus 3d. post.
CBRA MIC 100PF TRIMMERS (Postage Stamp Type), at 3/- doz.
AL PLUGS (with ocovers). Fus into im octal holder to make a

uurm %-way plug and socket, 9d. each: 8
2. UG AND SOCKET (Paxoﬂne) at 9d. pair; 8/6 doz. pairs.
MOVING COIL HEADPHONES, at 10/6 per pair. plus 1/6 post.

PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS

c- MABKS & CO. (Newport, Mon.) Ltd.

80 COMMERCIAL ST., NEWPORT, MON.

Telephone : Newport 64711
Also at 25 Wyndham Arcade, Cardiff

All mail orders and enquiries to Newport branch please.

WiIRELESS WORLD

|
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WALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET,
LONDON, W.I.

Telephone : GERrard 0522 Cables : Valvexpor

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

* RADIO ™

WALRAD
“ JTUBE
AND INVITE ENQUIRIES FROM BUYING

AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

We wish to advise our many friends In the trade that we are
unable to supply the home market and that all previous lists and
quotations must be considered cancelled

OPENING FOR A

young electronic brain

If yours is a knowledgeable mind in the
ways of modern ELECTRICAL AND
ELECTRONIC PRODUCTION METHODS
and if you seek to apply that knowledge
more fruitfully in an organisation whose
resources and activities are as broad as its
horizons—then let us hear from you.

Men of the right calibre will find this oppor-
tunity unusually rewarding both in salary
and opportunity. And as a matter of addi-
tional interest to prospective personnel, many
of the people engaged in this specialised
work at Plessey are given the chance to
travel extensively in the world’s large indus-
trial centres in search of new and better
production methods.

Write in the first instance, to the
PERSONNEL MANAGER
THE PLESSEY COMPANY LIMITED
ILFORD * ESSEX
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MAINS TRANSFORMERS
Primary, 200-250 v. P. & P. 2f-.
$00-0-300, 100 mA, 6 v. 3 amp.,
5 v. 2 amp., 22/8.

Semi-Shrouded, drop-through 380-0-
380 v., 120 mA., 6.3 v. 4 amp., B v.,
2.5 amp., 22/6.

Drop thro® 350-0-350 v. 70 mA., 6 v.
2.5 amp., 5 v. 2 amp., 14/6.

Chassis mounting or drop-thro’. Pri.
110 250 v. Bec. 350-0-350, 250 mA.,
63 v. 7 amp., 6.3 v. 0.5 amp., B v.
C.T., 0.5 amp. 4 v. 4 amp. P. & P. 3/6,
32/8.

Chassis d and fully

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., 13/6.

Drop thro’ 270-0-270 60 mA., 6 v.
3 amp., 11/8.

250 v. 350 mA., 6.3 v. 4 a,, twice 2 v
2 a., 19/6.

Aunto-trans., Qutput 200{250 H.T. 500 v
250 mA., 8 v. 4 a., twice,2v.2a.,19'6.

250-0-250, 60 mA., 6.3 v. 15 a.
0-3-6.3 v. 1.5 a., 10/6.
Autoe Trans. Inpat 200/250. H.T.

350 v. 350 mA. Beparate L.T. 6.3 v.
7a.,63 v. 1} amp., 5 v. 3 amp., 25/-.
P. & P. 3/-.

Primary, 230 v., tully shrouded, screened
primary, 13 v. 1 amp.,

Pri, 200 v. 8ec. 500-0-500 and 500-0-500
250 mA., both windings. 4 v. 3 amp.
4 v.3amp., 39/6. P. & P_5/-.
Mains T o fully imp:

Input 210, 220, 230, 240. Sec.450-0-350
100 mA., with separate heater trans-
fozmer. Pri. 210, 220, 230, 240. Sec.
6.3 v, 2 amp., 6.3 v. 3 amp., 4 v. 6 amp.
and 5 v, 2 amp., 30/~ P. & P. 5/-.
350-0-350 75 mA. 6.3 v. 3 a. tap 4 v.
8.2 v. 1a., 13/6.

500-0-500 125 mA. 4 v. C.T. 4a.,4v.
O.T. 4 a., 4 v. C.T. 2.5 a., 27/8.

500-0-500 250 mA, 4 v, O.T. 4a, 4 v.
C.T. 6 a., 4 v.CT. 4 a, 39/6.

8in. M.E, Speaker, 1,000 ohm fleld.
15~

R. & A_T.V. energised 8}in. speaker
with O.P. trans, fleld coil, 175 ohms
9/8. P. & P. 2/8.

R. & A, 6tin, M.E, speaker, with O.P,
traps. ficld 440 ohme, 30/8. P. & P. 2/6.

Volume Controls. Long spindles less
switeh, 50K, 500K, 1 meg., 2/8 each.
P. & P. 3d. each,

Volume Controis. Long spindle and
switeh, %, ¥, 1 and 2 meg., 4/- each.
, 3/8 each. § and 1 meg.,
long spindle double pole switch, minia-
ture, 5/- P. & P. 3d. each.

Trimmers, 5-40 pf., 5d 10-110, 10-250,
10-4%0 pt., 10d.

TPwin-Gang .0005 Tuning Condenser, 5/-
With trimmers, 7/6.
TPwin Gang, .0005.
34 x3x1{in., 8/8.
3-zang .0005, with teet, size 42 X3 %
1jin., 7/8.

T.V. Coils, moulded former,iron-cored
wound for re-winding purposes only,
Ali-can 1§ xliln..l}[- each, 2 iron-eore
Ali-can 34 x §in., each.

Used Meta! Rectifier, 250 v. 150 mA.,
6/8. Metal Reotifier, 230 v. 45 mA., g/-.

Metal Rectifier, RM2, 125 v. 100 mA.,
3/6.

with feet, size

pail,
speech eoll, 6/6.
PUSH-BAGCK CONNECTING WIRE.
Doz. yds., 1/6. Pest paid.

ST{AHDAB.D WAVE-CHANGE
SWITCHES, 4-poie $-way, 1/9; 5-pole,
$-way, 153/: 3 3-way 1/9; 9-pole
3-way, 3/6; juture type, long
e P e T s,
4-pode . each. 2-pole 11-waw,
win-water §f; l-pole 12-way single
water 5/-. P. & P, 3d.

PERMEABILITY
TUNED T.V. UNIT
Input 300 ohm bal-
line,

o/ —217 Mofs.
Vision LF,—45 Me¢/s.,
sound 40.5 Mc/s, Uses
6AKS RF valve, 6AKS
as mixer, and 6C4
Oscillator,  Provision

_for auto-gain control,

4 Dimensions 8in. wide.
84in. deep, 4in. high, 8in, blank-scale, Width inclnding scale-overlap 14in. Four stages per-
meabllity tuned. Complete with 3 valves, Postand Pke. 3/-. £2/19/6.

T.V. CONVERTER for the new jete with 2 valves. Frequency can
be sct to any channel within the 186-196 Mc/s band. LF. will work into any existing T.V
receiver between 42-68 Mefs. Input arranged for 80 ohm feeder, EF 80 as RF amplifier, ECC81
as local oscillator and- mixer. The gain of the first stage, R.F, amplifier 10DB. Required
power supply of 200 D.C. at 25 mA., 6.3 v. A.C. at 0,6 amp. Input filter ensuring freedom from
unwanted signals. Slmple adjustments only, no instruments required for trimming. Will
work into any T.R.F. or superhet. 8ize 4} X2} x2in. P. & P.2/6. £2/19/6.

R.F. E.H.T. OSCILLATOR COIL.%6-3 KV with EY51 rectifier winding, and ofreuit diagram, 15/-*
As above but compiets with 8V6, EY51 and assocated resistors and condensers. Circuit diagram®
37/6. As above but compiete with line 0.P. transtormer, scan coils and frame O.P. transformer®
£2/19/8. P. & P. 3/.

PLASTIO CABINET, as illustrated, 11}in. x
63in. x Biin., in Walput and Cream, also In
polished Walnut ocmplete with T.R.F.
chassis, 2 waveband scale, station names,
new wave-band, back-plate, drum. pointer,
epring, drive spindle, 3 knobe and back.
22/6. P. & P_3{6. AS ABOVE, with superhet.
chassis, 23/8. P. & P. 3/6. Either of the
above items complete with 5 P.M. speaker
and O.P. transformer, 17/8 extra.

Used metal rectifier, 230 v. 50 mA., 3/8:
gang with trimmers, 8/6; M. aod L.T.R.F.
coils, 5/-; 3 obsolete ex-Govt. valves, 3 v/h
and oircuh. 4/8; heater, trans., 8/~; volume
control with switch, 3/6: wave-change
switch, 2/-; 32 X 32 mfd.. 4/-; bias condenser,
1/-; resistor kit, 2f-; condenser kit, &f-.
Uaed A.C. mains 200/250 volts, 4 valve plus metal rectifier, medi wave het in

walnut cabinet, size 14 x 9} x 7§*, complete with valves 6K8, 6K7, 6Q7 and 6F6. 8} P.M.
speaker, Fully guaranteed. P. & P.7/6. £3/15/-

P.M. SPEAKERS, 6}” clased field 18/6. 8 closed field 20/8. 10” closed fieid 25/, 3}° 16/6°
P. & P. on each 3/-.

EXTENSION SPEAKER in polished walnut, complete with 8in. PM. P. & P. 3/-. 24/6
SINGLE SPEED PLAYER. A.C. malns 200/250 v., with needle plok-up
in a really wonderful polished walout cabinet, will take up to a 12 inch record. Pull-out draw on
steel runners. Original list price £8/17/6, our price £4/9 8, post and packing 10/-.

ial stati

Tishad

Three speed automatic changer by a very famons manufacturer, current mddel, Will take
7in., 10in. or 18in, records mixed. Turnover orystal head.
VERY LIMITED QUANTITY.
A.C. Mains 200/250. £7/19/8. P.&P.4/6.

CUB one-sixth h.p. A.C. 220/230 v. by Brook Motors. Reversible for continnous running, £4/9/6.

Post and pkg. 7/6.

Radiogram Chassis, § valve A.C./D.C. 3 wave.band superhet 195/255 v. 19-49, 200-550 and
1,000-2,000 metres, I.F. 470 Kec. size of chassia 13 X 6} x 2}in., size of scale 7} X 3}in. Vaive
line-up 10C1. 10F9, 10LD11, U404 and 10P14. Twin mains fiiter input, 2 dial lights and 8in,
P.M., £8/17/8. P. & P. 5/-.

SPECIAL OFFER 8in. P.M. speakers, removed from ehauisi l;xlly guaranteed. All by

famous manufacturers. P. & P. 1/6. 12/8.

CONSTRUCTOR’S PARCEL, medium and long wave A.C. mains 230/250 2-valve plus metal
rectifier, comprising chassis 10y X 44 X 1{in., 2 wave.band scale, tuning condenser, wave-
change switch, volume control, heater trans., metal rectifier, 2 valves and vjholders, smoothing
and bias condensers, resisors and small condensers, and medium and long wave coil, litz
wound 22/8. P. & P, 2/8 extra. Circult and point-to-point, 1/3.
CONSTRUCTOR’S PARCEL, compriging chassis 12} % 8 x 2}in., cad. plated, 18 gauge, v{h.,
1.F. and trans. cut-outs, back-plate, 2 supporting brackets, 3 wave-band scale, new wavelength
stations.names. Size of scale 11} x 4}in., drive, sp., drum, 2 yuﬂaya.ﬂgoinwr, 2 bulb holders, §
pax. LO. v/h., 4 knobs and pair of 485 I.F.s, twin gang, 16 x 18 mfd. 350 wkg., mains trans.
9250-0-260 60 mA, 6.3 v., 2 amp., 5 v. 2 amp. and 6}in. M E. speaker with O.P. trans. 39/6-
P. & P.3/6.
CR109 Coi) packs in firat-class condition less oscillator section, complete with 4-gang _tuning
condenser, 19/6. P. & P, 3/6. 9
CR100 465 Ko. LF.s, types 3, 4 and 5 and F.B.O., new condition, 7/ each. 485 Kc. Xtal for
CR100, 12/6.
4-gang tuning condenser for CR100, 9/6.
POLISHING ATTACHMENT for electric drilla. Quarter inch spindle, chromium plated 5in.
brush, 3 potishing cloths and one ateepskin mop mounted on a 3in. rubber cup., Post and pkg.
1'6. 12/6. Spare sheepskin mops, 2/6 each.
POTATO AND VEGETABLE PEELER. By lamous manufacturer. To suit models A200 and
A700. Capacity 44lbs, complete with water pump. All aluminium conatruction, white stove-
enamelled finish. Originally intended for ndaption on an electric food-mixer, can be easily con-
verted for hand operation, 39/6. P. & P. 3/-.
USED A.C. MAINS 5 VALVE, 3 WAVE-BAND SUPEREET CHASSIS

Rize 11} x 8} x 3in., complete with 3 wave-band scale, size 10§ x 5}in., palr ot 465 Ec/s 1Fs,
toning eondenser, mains transformer, volume control with switch, tone control. 3 waveband
coil pack (this is a completely detachable aoil pack on separate small chassis), various small

d s and resi and biasing cond! 19/6. Post & Pkg. 3.
40-WATT FLUORESCENT KIT, A.C. mains 230/240. Comprising choke, power-factor con-
denser, 2 tube holders, starter and starter-bolder. P. & P.3/-. 17/6.
20 watt A.C. or DJO. 200/250 v. FLUORESCENT KIT comprising tsough {n white staved enamel
fintsh, two tube holders, starter and holder and barreter. Post and packing 1/6, 12/8.

Mains Deoppers. 0.3 aunps., 460 ohma.
tapped 280 and 410, 1/8; 0.2 amp., 717
ohms, tapped at 100 ohms, vitreous, 1/6;
0.3 amps. 950 ohms, sapped 700 and
825, 2/@; 0.2 amp., 1,000 ohms,
vitreous, tapped 2/8; vitreous, 0.3
amp., 700 tapped 630, 640, 600, 3/8.
P. & P. on each 3d.

T.V. Width Controls, 3/8.
PERSONAL SHOPPERS ONLY.
Enlarger, 17/6; 12in. 27/8.
Germanium Crystal Diode, 1/8, post paid
Used 9in, Tube with ion burn, 17/8,
post paid.

Line O.P, Transformer in alaminiam can
mounted in rubber, 12/8.

Speaker Matching Unit on aluminium
chassis, 3-15 ohma reversible, 12/6.
Lijne and E.H.T. Transformer, 14 Kv.,
using ferrucart core, complete with
line and width ocontrol, and corona
shields U37 rectifier winding, 35/-.
Line and E.H.T, Transtormer, ¢ Kv.,
using ferrocart core, complete with
built-Inline and width control. Mounted
on small ali-chassls. Overall size
41 x1%in. EV51 rec. winding, 27/6.

Scan coils, low line low impedance
frame, iete with frame
to match above, 27/8. P. & P. 2/-.
Line and E.H.T. Transformer, 9 Kv.
EY51, heater winding,
san coils and frame
output transformer, and line and width
control, £2/5/-. P. & P. 3/-.

Oin.

250 wkg. 380 mA. A.C. ripple. £2/19/8.
P. & P. 3/-.

Valve Holders, moulded octal Mazda
and loctal, 7d. each. Paxolin, ocwal
Mazda and loctal, 4d. each. Moulded
B7G, BSA and B9A, 7d. each. B7G
moulded and B9A with screening can
1/8 each.

32 mid. 350 wkg.. . 2/-
16 x 24, 350 wkg. =
4 mid., 200 wkg.
16 x8 mid., 500 wkg. 4
18x 16 mtd., 500 wkg,. Bi
16 x 16 mfd., 450 wkg. 3/
32x 32 mid., 350 wkg. 4/
25 mfd., 25 wkg.. 114,
mid., 12 v. wl 1/-
500 wkg.. 3
00 v. wkg., wi 21
350 v. wkg., tag end 1/
50 mfd., 25 v. wkg., wire ends.. 1/
100 mfd., 350 wkg............. 4/~

100 mfd., 450' v. wkg., 280 mA.,

AC. 3/11
150 mfd.

AC. 1 4/
200 mid., 275 2
16 +16 mid., 350 wkg 3
50 mfd., 180 wkg 1
65 mfd., 220 wkg. 11
8 mfd., 150 wkg. 1/
60+100 mid., 280 wkg 71
50 mfd., 12 wkg.. . 114
‘DO mtd,, 50 wkg. 1/9

Miniature wire ends moulded, 100 pf.,

500 pf., and .00, each, 7.

Combined 12in. mask and escutcheon,

in lightly tinted Pemlgex. New aspect

edged in brown. ts on front of

:clabine'., 12/8. As above for 15 in. tube,
/8.

Frame Oscillator Blocking Trans., 4/8.
Line Osc. Blocking Trans., 4/8.

CHOKES:
2-20 Hen. 150 mA., 15/-. P. & P. 3/-.

en., 40 mA., 15, &

2 henry 150 mA., 3/8; 250 mA. 10 henry,

10/8; 5 henry 250 mA., 60 ohms.,

8/6.

Wide Angle P.M. Foous Units. Vernier

adj. state tube, 15/-.

Energised Focus Coil, low resistance

mounting bracket, 17/6.

Ion Traps for Mullard or English Eleetric

tubes, 5/-, post paid.

Standard 465 Koc. -iron-cored LF.s,

4x1yx1}in., per pr., YB8. Wearits
, iron-ci , 4688 EKe. L.Fs,

3§ x 1§ x1in., per pr., 9/8.

Iron-Cored 468 Kc. Whistie Filter, 2/8°

485 KC. MIDGET LF.s. Q.120 size

1¢in. long, 1in. wide, fin. deep by very

famous manufacturer. Pre-aligned

adjustable iron-dust cores, per pair,

2/8.

SIGNAL

P. & P. 4/-.

GENERATOR

Coverage 120 Kcfs-84 Mcfs,
£4-19-6

R. anp T.V. Components (Acton) Lib.
23 HIGH STREET, ACTON, W.3

Telephone : ACOrn 5901 (Opposite Granada Cinema)
GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION .
15 APPLICABLE
Terms of Business : Cosh with order. Despatch of goods within 3
days from reeeipt of order. Where post and packing charge is not
stated please add 1/6 up to 10{~, 2j- up to £1, and 2/6 up to £2. All

PATTERN
GENERATOR

Coverage 40 Mc/s-70 Mc/s,

P. & P. 4)-,

enquiries S.A.E., lists 5d. each.
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VALVES—SPECIAL BARGAINS IN GOVT. SURPLUS

YU120A izas ssm P.O. TYPES
CAni m
VR aSN7gt voan lsje TO YOUR
VRS VE 156 VEsn [ty
3 B ype
E‘%’; 5/- VR.55 VR.85A vu 503(1)19) SPECIFICATIO
15857 o 8130 7/6  ARP.12
2X2 e 8vegt each 956 E41148 -
9004 Sy VRA50/30 | any  IGGzt 8B4G
9K76 e 807 type  VS.70 |5/ S
815 860 958 any' 8298
1209(3D8) 125R7 1235t (type 8012
3as X5zt 860 8011
024 ov.73 1616 1C5gt

RCAV/;LPVEEgRDERS OVERI £5, less S%Adis?gg!.spost Xrece \

C.A, EECH AMPLIFIER MI-112 g 250 v. A.C. input.

Containing 2-6L6 valves in push-pull ou.put. 7 valves in all. Gram and 3 ooo TYPES

mike inputs fitted. This modelis undoubtedly one of the finest medium

Eower'eail amplifiers ever produced. Complece with all valves, £18/10/-, Standard  or special

arr -

50 WATT AMPLIFIER, EX-GOVT. With 4-KTé6’s in paralleled COILS and GONTACTS

push-pull, Standard 200-250 v. mains input, A.C. Output impedance up to 80,0000 and up to

600 ohmsline. For high imp. gram. and mike input. Bass boosc control 8 c/o’s. 600 and HIGH-

ficted. This excellent quallty amplifier is housed in 4 strong metal case SPEED TYPES also

and is ready for use. Terrific performance. Bargain value €25, carr. paid. - DEL! VER

HALLICRAFTER SPEECH AMPLIFIER BC.614A. Part of BC6I0 Supplied.

equipment. As new, £25, carriage paid. r

VITAVOX' PRESSURE UNITS COMPLETE WITH 42in. EX-

PONENTIAL HORN, £7/12/6, carriage 10/-. Pressure Unit can be ; 7 A s LARGE

supplied separately at £4/9/ , carriage 5/-. - =

ROTARY CONVERTERS. 24 v. D.C. input, 230 v. A.C. output at L Ar TQCKS

50 cycles, 100 watt. Brand new, £4/17/6, carriage 7/6. 2 gy s

VARIABLE VOLTAGE REGULATOR TRANSFORMEZRS. “

Inpuc 230 v. A.C. at 21 amps. Output 57.5 in 16 equal steps to 230 v, Z OF

:tA21I_ ag\_les E(; Gott P;n perfe;t condmoa §|§Pcarr|agecl'g"—\NGER g .

E MODE ONARCH B.S EED T g
£9 7/6, carriage paid KEYSWITCHES
Co -88 RECTIF:‘E‘II‘ UNIT ‘(PART OF3SCR 7203 SE?UI;I:SEL;QT) .
ntaining the owing valve line-up: 3-6L6m, T4m gt's,

2-VR,150/30°s, etc.,etc. Bargain value at £4/19/6, :arriage 5/-. THE KE Ys WITCH co,

CRYSTAL CALIBRATOR BY MARCONI INSTRUMENTS.

Brand new and unused, complete with spare set of § valves and operat- ALL POST OFFICE EQUIPMENT

g\g manualb F;zq. range ;70-240 Mcfs. Accuracy: | part in 10,000, Enquiries to Sales Manager

ur price £7/9/6, carr. 10/-

AMERICAN H.F. SIGNAL GENERATORS, Type 122A. Input

110 v. A.C. Freq. range: 8-150 Mc/s and 50-230 Mc/s New and unused 126 KENSAL ROA D, LONDON, W.lI¢

£25, carriage 10/-. Telephone : LAD. 0666, 4640

ELECTRIC LIGHT SLOT METERS. 200250 v. A.C. at S-10 amps.

)/-inslotand 6d. or 7d. per unit. By Measurement Ltd. All bakelite case

In very good condition, 50/-, p. p. 2/6.

R.1155 COMNUNICA ON RECEIVERS Individually tested and

despatched in good working order. Cases slightly soiled, £8/19/6.

Brand new, £10/19/6, carrlage 7/6.

RECEIVER TYPE 109, In good condition. Freq. range [.8-3.9 Mc/s [ M
4

THE NEW R.LS.I.

H.F. RIBBON LOUDSPEAKER
The latest development in reproducers :
57 a “tweeter’’ with superb response over a

/ wide frequency range. LIST PRICE {2 gNS.

and 3.9-8.5 Mc/s continuous, Designed to operate on 6 v. battery.

Limited quantity only, £4/7/6, carriage 10/-

PHOTO—ELECTRIC MULTIPLIER ELLS. Type 931A. £2/10/-
p. I{-. Also 931A complete on chassis with’ mul¢iplier network and I

2 832 valveholders, etc., £3/10/-, p.p. 2/-.

TIME SWITCHES(NEWB IDGE) 250v.A.C. Synchronous5 amp.

Used but in good working order, 39/6, p.p. 2/6.

CONDENSERS. 2 mfd. 7.5 kv working at |15 kv. Test (Dubilier).

Brand new, £2/10/- each, carr, Response__.........3,000-20,000 ¢/s | Horn loaded.........1,000 ¢/s
EVERSHED AND. VIGNOLES (EX-G.P.O) HIGH RANGE Power Capacity 10 warrs « Equivalent i TR
CONSTANT PRESSURE MEGGERS. 5 meg. 1,000 meg. infinity. (e Breee “le’ Vi i 3.00 gms

In good working condition. Housed in wo goden case, £7/10/-, carr. 10/-, £l p movingscel 5x 108 dynes/gm
Ditto, 250 v. Low range bridge megger. 5000 ohms-20 megs. infinicy. UX oo units

|

Finlsh as above, same price and carr, Dynamlec Mass®.= Dimenslons........8]" x 5§ x 44"
813 CERAMIC VALVE HOLDERS, 9/6 each, p.p. 6d. Also 4 pin ‘ Force/mass ratioZ4x107 dynes gm. Weight ..... SR N [T %
large * Jumbo * ceramic valve holders, 6{6 each, p.p. éd. .

TRANSMITTER-RECEIVER T.R. I1{43A or |4]0.) Either typ; Exclusive world-wide distribution by

available. Complete Unit (less crystalsand power supply). In very goo

condition. This trans-receiver, which until recently was extensively I TH ERM l o N lc PRO D UCTS LIMITED
used by the R.A.F,, has a very wide freq. range and is offered at the HYTHE, SOUTHAMPTON, HANTS. Tel.: Hythe 3265
ridiculously low price of £9/19/6, carr. 10/-, ’ -
CATHODE RAY TUBES. Types 3BPI, 3in,, new and unused with \ 3 -

base and screen, 4246, p.p. 2/-. Type VCRI38 (ECR35), 34in. with screen T T r——

and base in new and unused condition, 42/6, p.p. 2/-. Type VCR97, Mc Aﬂ B I N E T S L L . 3l

6in., ex-equip., in good order, 20/-, p.p. 3/6 VCRI31, lin. C. R.T., new i [ Cov::(‘,ﬁ .ﬁ":’l{x’”ﬂ“ °’,‘rd C"“""e) ‘"“]

and in perlec: condition. Miniscope replacement tube, etc., 35[- aq L e 3

p.p. lj-. Type CVI526, 23in., 4 v. filament, 3,000 v. anode, comalete D.:hu?xz ;;-;g;ess"
CABINET

with base and Mu metal screen, 20/., p.p. 2/6.
MASTER CONTACTOR MK. lI. REF 10A/10994. 24 v. new and Beautifully styled, elegantly veneered in

unused, 10/-, p.p. 2. d full
B.C. 929A C. R T INDICATOR UNIT (EX-U.S.A.). Containing a‘nﬁs;.umInuzerfor:"f"n:vs?\l::‘.nhifghrl'z 52“323
1-3BPI 3in. C.R.T., 2-6SN7s, 2-6H6s, 1-6G6, 1-6X5, 1-2X2, 7 valves in sycamore. Ample storage space. Designed
aII'. Idelal f(:’s'scope :;:Inversion. New in original sealed cartons. Bar- | toour own specification, it will a:con%mo
galn value, 65/-, carr. 5/-. date the largesc t d
DRY BATTERIES (EX-GOVT,). 72 v. H.T. I.5 v. L.T. Ideal for It has mangy ap;ﬁ:an?nks or;‘::g ";zl:(lﬁt,:
battery portables, size: 6¢in. % 5in. x 2in. In very good condirion amplifier, etc, O.A. dimensions 3ft. x Ifc
tested before despatch. Price 5/-, carr. paia. 6%in. x 2ft. 10in. high with lid .closed.
;’{EL‘tE/ECO:IC D;?GHY AERIALS. Mm lengzh l4in., max.lengzth | Send for our cabinet list which gives detail
t each, p.p. ive! etatls
SELENIUM METAL RECTIFIERS BUILT TO SPECIFICATION. ALL of this and many other types.

TYPES AVAILABLE FULLY GUARANTEED. VERY GOOD DELIVERY,
COMPETITIVE PRICES. MAY WE QUOTE YOU? K3/ AND K8
SERJES STILL AVAILABLE FROM STOCK.

MANY OTHER LINES IN STOCK. YOUR ENQUIRIES
INVITED. TRADE SUPPLIED.

15 LITTLE NEWPORT ST., LONDON, W.C.2.

ADJOINING . LEICESTER SQUARE TUBE STATION
GERrard 6794/145)

Send for our current monthly bulletin of Replacemen,.

Radio/Radiogram chassis, Tape Recording equipment, etc.
\ ‘ ; Trade Only Supplied
V.E.S. WHOLESALE SERVICES Ltd

Dept (W.W.), 11, Gunnersbury Lane, Acton, W.3, Tel.: ACOrn 5027
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| OF GOVERNMENT SURPLUS
VALVES ALL TESTED BEFORE
DESPATCH

Full list available 2.d. stamp. Complete catalogue éd.

'ALPHA OFFER

A
SELECTION

6/6 25Z4G ... 9/
6/‘) 35L6GT ... 89
© 35Z4GT ié
50L6GT .. 8/é
Sl6
66
2/~
1=
10/6
12/6
H-
116
13/6
10/~
12/6
5/-
T/6
s
1/6
10/6
5/-
Ii/é
1=
1h-
8-
8/6
4/-
10/—
76
8/6
.. 6/6
VR54(EB34) ... 2/-
VR55(EBC33) 7/6
VR56(EF36) ... 6/
VRS7(EK32) ... 8/-
YR6E5(SP6I) ... 3/9
VRS5A(SP41) 3/6
VRé6(P6L) ... 3/9
VRII(EF50) ... 6/-
VROI(EF50Sy:)} 8/-
VR92(EAS50) ... 2/-
VRI05/30(OC3) 56
VRI16(V872)... 4/-
VRI19(DDL4) 4/-
VRI23(EF8) ... 6/6
VRI36(EF54)... 7/-
VRI37(ECS2) 6/3
YRI150/30(0OD3) 9/-
VP23 n..... 0w 8/-
VT52(EL32) . 8/-
YT501(TTII ) 6/—
VU39(MU12/14) 8/6
YU64(UI12) ... /6
YUIII(V1907) 3/6
VUI20A ... 3j-
Xé5 E
X66
Y63 ...
Barreter
Atlas |50A 4/6

Wire Wound Controls R.C.A.
Pre 8et 25 ohms ...

Colvern CLR901 lOK ohms . 2(-
Colvern CLR1232/268 500 ohms 2/8
Colvern 1,000 chms, spindie !ln._%ﬁh

HEATER TRANSFORMERS

230 v. loput ‘2 volt .5 amp. 4/8
230 v. Input 2 volt 3.0 amp. 79
230 v. {nput 4 volt 1.6 amp. 5/
-230 v. Ipput 4 volt 3.0 amp. 10/-
230 v. lnput 5 welt 2.0 amp. 10/
230 v. lnnzdSvolt 5 amp.  Bi-
230 v. l.npn'. 6.3 volt 1.6 amp.  6/-
230 v. Input 6.3 volt 3.0 amp. 9/~
230 v. Input 12 voit .76 amp. 5/

SENTERCEL RECTIFIERS
RM 1 3/9 ea; BlL 4/2 ea.; RM3
5/- ea.; RMA, 16/-

METAL RECTIFIERS

12 v. {unp.l/een 12 v. 1 amp.
48 e h - ea.; 260 v.
4 ea.; 20'(7); 75 mA., 716

m 13
fa BA G 00 mA

ALPHA RADIO. SUPPLY Co.

518 vmc:s/ CHAMBERS,| VICTORIA SQUARE, LEEDS 1.

1

CRYSTAL DIODES
Piastic case, wire ends, 2 for 2'1.

¢ Apother Alpha Kit tor you to
build.”

3 Valve (6K7, 6J7, 6V6GT) Plus
Metal Rectifier, 2 Wave Baud
mdget radio AC Mains, complete
in every detail, full lus'.rucuonn.
circuit disgram and shopping list
1/8. Complete kit down to nuts,

bolts and solder £5/10/-. Post 2[6

POCKET TEST METER
Ex-Govt. volt meter two ranges
0-15 v 0-250 v. D.C. Complete
in case. 1'7/R each.

WIRELESS WORLD

{RON ELEMENTS
Btandard adaptable type, 230 .
430 w., 1/8 ea. Morphy Richards,
replacement type, 3/9 ea. H.M.V.
replacement type 3/- ea.
PLIERS, with side cutters, 4/3 pair.

PUBLICATIONS Each
Midget Radio Construction
Manual ........c.ciieiiee.
Radlofolder “* F** Anlnexpenslve
tiape  recot erB

Radlofolder
Oscilloscope ..
Radlo Calculations
Practical Circufts Manual .
| Radlo and Television Labouratory
Manual

Each
My Silver Mica 1,000pF 10% 3id.

L.E.A

L.E.N. 8ilver Mica 100 pF. 3%, .. 3id.
T. Hilver Mica 50 pF. 10%, . id.
L.E. 8liver Mica 300 pF. 10% 3|d
Hunts illver Mica 374 pF. 19, 3id.
L.E.M. Sliver Mica 350 pF. 10“’ . 3Qd
L.E.). Stiver Miea 95 pF 0% .. 3id.
T.C.C. Biiver Mica 1,000 pF. 10%, 3|d

Each
Tubuiar Condenser .5 mfd. 500 v. 6d.
Yaxiey 8witch 1 pole 8 way 1}in,
spindle
Arrow Tozgle Slotted
Single Screened Cabje .

Eric Mains Dropper 725 ohms

71% tapped .....
Dubiller Moulded Mica AP9 .005 4id.
HF Pile Wound Chokes >

HIORSVES . o . . . . i PR 8
lnwmxtlonnl Octal Valve Holders
Paxolin ............o0iuuene
Vitreous Enamelled Resistors

20 w. 5,000 ochms .......... 1/-

B.S.R. MONARCH AUTOMATIC
RECORD CHANGER

These umits will autochange cn all
three speedr, 7in., 10in. and 12in.
They play MIXED 7in., 10in. and
12in. recorda.

They have separate sapphire for L.P.
2nd 70 r.p.m. which are moved into
position by a simple switch.
Minimum baseboard size required
14in. X 124in., with height above

53in. and height below baseboard
24in. A bulk purchase enables us to
ofter these BRAND NEW UNITS at
this exceptional price. These units
are beautliully fnished in cream
enamel with cream bakelite arm.
COMPLETE WITH FULL
S8TRUCTIONS. £9/19/8.

IN-

AMERICAN INDICATOR UNIT
TYPE BC9529A

Brand new incorporating 3in. tube
3BPl, with mu-metal shield, 2—
68N7GT. 2—6HAGT, 6X5G, 2X2,
8G6G, 9 potsntiometers, 24 v. aerial
awitch motor, tranaformer, and a hoet
of small compovents. The whole
unit which measures only 8%in.x
diin. x 13#in. is brand new, enclosed
in black crackle box, and can be
supplied at 65/~ plus 5{- P. & P,
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MAINS TRANSFORMERS
3-WAY MOUNTING TYPE
MT1
Primary: 200-220-240 v.
8econdaries: 275-0-275 v. 80 mA, 0-6.3 v. ¢ amp.
0-5 v. 2 amp. Both tappedat4v. ............ 17/8 ea
MT2
Primary: 200-220-240 v.
Becondaries: 350-0-350 v. 80 mA. 0-6.3 v. 4 amp.
0-5v.2amp. Bothtappedat4v. ............ 17/6 ea.

PENCIL RECTIFIERS
K3,25 5/]?4 §3/40 716: K3/45, 8/2; K3/50. 8/8; K3/60,.9/8

K3/100
CONDENSER3
Each
8x8Smid. 450 7. ...... 6/11
8x 16 mid. 450 v.
8x24 mid. 350 v.
8x 32 mid. 475 v.
12 x 4 mfd. 450 v.
18 mid. 450 v. . .
16 x 8 mfd. 350 v, i=

32x32 mfd, 450 v. ....

32x32x8 mid. 350 v.5/8
v.

32x32 mid. 350

25 mld. 25 v.
60 mid. 450 v.
64 mfd. 350 v.
Dubilier (B.R.

16 x 16 mId. 350 v. 13 BR 850. 8 mfd. 500 v. 2/
16 x 16 x 8 mfd. 35 16 BR. 1650. 16 mtd. 500 v. 3/3
';’(‘lx'-;?’n:g?{ 500 v. ;g BR.2050. 20 mfd. 500 v. 3/6
mfd. Vo 000
24 % 16 mfd. 350 v, 16 Bxﬂrmfd. 500 v. ...... 4f-
52 mid 450 v, . e BR.50L. 50 mtd. 12 v... 1/
32 x 8 mfd. 350 v. . 318 16 x 16 mid. 500 v, .... B/
32x16 mid. 360 v .... 4/8 16x8 mid. 500 v. .... 4/9

OSMOR COIL PACKES
Tyxpe H.O., 48(= each. Type L.M., 40j- each. Type T.B., 50/-
each. Type TRF, 40/- each.

SPRAGUE CONDENSERS
.05 mfd., 500 v.; 0.1 m{d., 1,000 v.; 1 mfd., 350 v.; .02 mtd., 750 v.
All §/- doz.

Kbk ok g W g Lok Kl e
LOUDSPEAKER CABINETS

* *

* *

* *

* *

* *

* *

Y This attractive walnut fimshed cabinet Is avallable o
for 64in. or Bin. speaker units. Deétal speaker fret,
complete with back and rubber feet.

K Biin. type: Measures 8}in.x8}in.x4}jin. at base WK
Price 18/6 each.

* 8in. type: Meaaures 10lin.x104in. x5in. at basc. *
Price 20/6 each.

ki =k ok b ke e Kl Dok g

LOUDSPEAKER UNITS
Rola 5in. Speaker
tioodmans 5in. uni
Plessey 6}in. Iigh'.welgh'. unit
Roia 8}in. standard type

Standard 1}in. Brown Knobs, per
dozen  .......iiiiiiiiiiaiaas

5/6

Lectroma 6}in. with '.mnslormer 18/- ea-
Truvox 6}in. wafer type . 20/- es-
Plessey 8in. lightweight unit . 17/8 ea
R. & A.10in....... 2518 ea

Aptical 4io. X 7in. uni 21/10ca-
Malns energised 8in. unit, 21/- ea.
Mains energised 6in. unit, 17/8 ea.

Zenith Dropper 910 ohms. each
Bakelite case. Double coil Buz-
zerd, each
Erie Dropper, 1,340 ohms, 150 ohms,
Box. 4 BA Nuts aud Bolts, each
Intervalve Transformers Ex.

2/8

Gy Sog oo - 104
Rubber grommets, assorted, per “dozen .
Bakelite Needle cups, each

8lceving, varioua colours, 1 MM, length

Yaxley 8witch, 3 P,, 3 B., 3 W._ each
Yaxley Switch, 1 Pole, 9 Way, each ...
Waxed Carton, 8 MFD., 450 v., each ..
Westectors, WX12, W4, WX8, each .
“Collarc H1 F1 Pickup, each

Equip, each .
Hand Mlcrophone Bakelite switch ln handle,
Highb to low Impedance headphone units (lnsen in lend)

Mains 8witch, 2 hole fixing, 8.P., each ...

CHASSIS
Aluminium Undrilled with Reinlorced

roera.  Available in the following
siz

6in. x 4in. x 2}in.

# 8in. x 6in. x 2§in. .

10in. x 7in. % 24 in.

121in. x 81n. % 24in.

.............. 3/8 | 14in. x 8in. x 2}in.

8d. [ 16in’ x 9in. x 24in. . 12/-

1d. | ATl are four eided—Ideal for radio
1id. receivers — amplifiers — powerpacks,
i/l ete.

/3 perspEx 1mPLOSION GUARDS
od Incorporates escutcheon and fiiter.
ag/@ | 121o: type, 11/6 ea;  16in. type.

14/8 ea.

Orders value 10/- add 9d.;

stated. Minimum €C.O.D.

age 2/3.

MAIL ORDER

TERMS: Cash with order or C.O.D. Post”
age and Packing charges extra, as follaws:

40/- add 1/6; £5 add 2/« unless otherwise

EX GOVERNMENT AND
SURPLUS CONTROLS
This popular range ls suitable for an
Televislon constructors, ete. Keep
your costs down when bnlldlna !.he
** or " Simplex'" recelvers.
Available 500G, 6000, 1,500 double
type, 2 KGQ, 5 Kg, 10 Kg, 20 KQ,
Kg, 100 K

10/- add /=
fee and post-

ONLY %xn.mkn.m Kg:
{ meg.Q, § meg. 0, | meg.Q, 2 meg.Q,
|50 Kn donble type. Afl 1/2 each.

WHEN
ORDERING
PLEASE QUOTE
“DEPT, W.W."
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RADIO TRADERS LTD. WEIR

23 WARDOUR ST., LONDON, W.I. (Coventry Streetend)
Phone No. GERrard 3977/8 Grams: ** Radiotrade *’
BARGAIN OFFER OF BATTERIES [

44 v. Heavy Duty Bell Battery. Size 6«} x 4% x 24in. 4/6
72v. H.T. 1.5 v. L. T. Size 6x5xlin 5/6
150 v. H.T. Size 21x5§x|i|n 5/6 Instruments manu-
674 v. Size 23 x 1§ x 31in. 6/6 f 0
All batteries sealed and unused. Specml factured in Movlng
reduction for quantities. ’ C l d t.f
FLECTROLYTIC CONDENSERS Perdes. | Ol A RSE T el
16 mfd. 375 v., 2/- each .......... =
it B S o e O
x20 m v each . - -
24 mfd. 350 v. 1/ each . 15/— 89-1954.
24 mfd. 450 v, 2/3 each . 24/ |

Condenser Clips for abov 3/6

BIAS CONDENSERS SMALL PANEL INSTRUMENTS

50 mfd. 12 v. Single Hole Fixing /- each

100 mfd. 6 v. Tag End 10d. each ...... 9/-

100 mfd, 25 v, Tag End /3 each S

BLOCK PAPER CONDENSERS

4 mfd. 400 v. D.C. 3/6 each. Many other types in stock. Your enquiries
invited.

LARGE ASSORTMENT Of TUBULAR CONDENSERS . 6/

MIDGET MICA CONDENSERS. .0001, 0002, .0003, 0004 0005 5=

200 Assorted Moulded Micas. Popular Values s .. £210- 0

200 Assorted Silver Micas. Popular Values .. £210 0

200 Assorted Carbon Resistors: {, 4 and | watt. Good selection £1 10 0

SPECIAL OFFER

0.1 mfd. 12,000 volts test Mansbridge Condensers. Height 64in,

Width 34in. Depth 2fin. Fixlng Centres 4in. Plus 1/- post ... 5/6

PAXOLIN SHEET

18 x 4% x |/16in., 1/- each; 10 x 10 x I/16in., 1/6 each; 20 x 10 x 1/32in., 1/6

each; 20 x 10 x 1/16in., 3/ each.

RESISTORS

Carbon § watt 2/6; § watt 3/=; | watt 4{=; 2 watt §f- per doz

WIRE WOUND AND VITREOUS. 5 watt 1f6; 10 watt 2/6; I5 watt
3/-; 20 watt 3/6 cach.

HIGH STABILITY. } watt 5% 6d.; § watt 5% 9d.; | watt 59, 1/3 each. MANUFACTURED BY .

A few values in 19, and 2%, still available.

AL ’?RD_I_E!?ESTBO"!;TSE%TOES COD. PLEASE AS WE CANNOT WEIR ELECTRICAL INSTRUMENTS CO. LTD.
ARAN ALL VAL 0

W.W. V/CONTROLS. ALL WELL-KNOWN MAKES, Pre-set 2/6 each BRADFORD-ON-AVON - WILTSHIRE

Spindle types 3/- each. Values from 5 ohms to 50k. TELEPHONE 2378

V/ICONTROLS WITH SWITCH 5k, 50k, £ meg., | meg. ... 3/6 each

V/Controls Less Switch. Most values spindle and preset ...... 2/- each

METERS

0-300 mA. 2iin. Flush Mounting. Brand new. Guaranteed 8/6 each | v
0-500 mA, 2{in. Flush Mounting. Brand new. Guaranteed 10/6 each | INLSULA IING
TWIN GANG .0005 Less Trimmers ...
| SLEEVINGS . ..

2in., 24in. and 3{in.
enclosed in cases of
black moulded Insula-
ting material and pro-
vided with scales
printed in black on
matt white enamelled
metal dials.

Available as Ammeters, Voltmeters
Milliammeters and Microammeters.

4-Way push button units 2/6 each .
Push Button Knobs ............cevenee
TAG STRIPS. 3-way 2[-' 4-way 2/6;

28-way 12/- doz.

5-way 3/-; 7-way 4/-

SLEEVING. 2 mm.2/6: 3 mm. 36 4 mim. 4/65 5 mm....... 516 per doz. yd. )
POINTER KNOBS. L T ohch with white line, standard $in. P.V.C. AND An aircraft’s performance.. . your
o™ e s S e w.  7/6 doz. POLYTHENE car’s reliability . .. tonight’s Tele-

WANDER PLUGS. Red and Black ...
PHILIPS TRIMMER TOOLS. |/-each ..............
BELLING LEE FUSE HOLDERS. Type L. 356 (Pnl Mtg )

2/- doz.

l%: :::zh SLEEVINGS vision and Radio’s sound may

WEARITE COILS. PA4, PO4, PAS, POS, | 12/~ doz. i i

V?LV%HOLDERS e 3 /6 oz INSULATED depelnd upon efficient electrical
. doz. \ i ion.

VALVE HOLDER o WIRES AND . Bk

Screening Cans for B7G and B9A . é/- doz. | F L E X | B L E S 8 A.L.D. Approved

Paxolin V/H Int. Oct. B9A, B7G

i< | PLASTICABLE LIMITED
weas | HAWLEY LANE, FARNBOROUGH, HANTS

TR b
set and spindle types 1/6 each 1S/~ doz. l P -
PYE PLUGS AND SOCKETS 1/6 per palr. “Tee ' pieced Il/’ each hone Farnborouqh' Hants 85

D5 G CAN
BEII(;_LING LEE PLUGS AND SOCKETS, S-pln 1/9; 7-p|n 2/~
in ..

GROMMETS | grs. assorted grommets Lin. to lin, 8/6 gross. —_— —
POST OFFICE LAMP JACKS No. 10 /- cach 9/~ doz.
Lamp covers for same 3/- doz.

WESTINGHOUSE KHI Half-wave Rectifier, rating
6v.at 10 mA., 2/6 each ............. oo T S v 276 doz.
OUTPUT TRANSFORMERS. Multi-ratio, 5/-each; Pentode

14: ::c: RIVersnde 6673/4
WESTECTORS, WX§, 9/ doz.

ARCOLECTRIC (Whitney Lamp), Red, Green, Clear, /6 sach 15/~ doz. PRESSED METAL COMPONENTS
SIGNAL LAMP HOLDERS. Panel mounting, complete with — FINISHED TO SPECIFICATION —
adjusting lampholder, 1/9 each 18/- doz. -
NUTS 8 BA 3/-; 6BA 2/6; 4BA 3/-; 2BA ... 4/- per gross
SOLDER TAGS 2/6 per gross; Shakeproof Woashers ... 2/- per gross o
JONES PLUGS AND SOCKETS. 4-pin, 2/6; 6-pin, 3/-;
We Invite your enquiries for items not listed d \
Trade Counter open 9 to § Monday to Friday
Callers Welcomed @ MANY STANDARD TOOLS AVAILABLE IN STOCK e
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED STAR METAL PLATE WORKS,
7476 CHURCH ROAD, BARNES, S.W.I3

8-pin, 3/6; 10-pin, 4/=; 12-Pin tieeuuerreneerienenerininnrieennrrreaanees 6/- pair

CASH WITH ORDER OR C.0.D. . ALL ORDERS DEPT, W.1
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE




AugusT, 1955

P Ro o PS BROS. LTD.

For those interested in

2 METRES or 70 CM

TRANSMITTER UNIT Ex-TR1143A.—Suitable for conversion to
metres, Circuit diagram and coil conversion
details supplied free Price, less valves, 5/- post paid.

RECEIVER UNIT Ex-1143A. Suitable for conversion to 2 METRES

r F.M. Wrotham transmissions. Valve-line-up : (4) EF50;
(1) EL32; (2) EF39 (1) EBC33; (1) EA50.
Swpplied with circuit d1agrams Price
9/~ post paid (less valves).

AMPLIFIER UNIT Ex-TR1143A. —

A 3-stage transformer
coupled amplifier. Push-pull VT52’s
output to modulate push-pull VT501’s.
Circuit diagram free. Price, less valves,
4/6 post paid.

70 C.M. UNIT. Brand New, ccnsisting 1
of pair of tuned lines. 2 acorn valve hOHders,
coarse and fine tuning. Suitable for mixer or oscil-
lator unit. Size 5in. x 3}in. x Jin., 6/6 post paid.

WIRELESS WORLD
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CHOKES AND COILS

of American Manufacture
HEATER CIRCUIT RF CHOKES for Pre-amplifiers, Converters, etc.

Type L.1. 510 micro-henries. Type L.3. 8 micro-henries.
Type L.2. 25 micro-henries. Type L.4. 6 micro-henries.
All at 1/6 each post paid.
SLUG TUNED RF COILS
Type L.5. 0-5 micro-henries. Type L.8. 2.2-4 milli-henries.
Type L.6. 120-210 micro-henries. Type L.9. 8.6-28 milli-henries.
Type L.7. 200-580 micro-henries. Type L.10. 14-42 milli-henries,

All at 2/6 each post paid.
AUDIO TREBLE LIFT CHOKES. Type L.11. 43-110 l_nilli—henries'
H.T. SMOOTHING CHOKES
4 henries 40mA (Potted), 5/6 post paid.
8 henries 100mA (Potted), 8/8 post paid.

—— . — — — — T ——— D D D S GNP S S S mmm e S GEN SN S M) SR S SN S SSGR GI G S G SEED GHI e SR s SR e mm—— =

using the New Ferrite rod. Made
possible by simple conversion of
an ex-Govt. Hearing Aid.

Technical Details. A Germanium
Diode Detector circuit followed by
the existing 3 valve Amplifier, giving
adequate amplification throughout
the medium wave band.

This conversion can be carried
out in approximately 30 minutes.

Miniature POCKET RADIO

THE COMPLETE KIT OF PARTS
includes a Type OL10 Hecaring Aid (with
Crystal microphone) in perfect working order
with miniature ear phone and moulded ear
insert attached: ferrite rod, germanium diodes
components, circuit diagram and full instruc-
tions.
(or without crystal microphone £2 2s.).
Batteries extra: 1.5v. L.T. (Type D18), 8d.;
30v. H.T. (Typ: B119), 4/3.

NOTE: As the crystal microphone is not
used in the Pocket Radio, it can, if desired, ({
be used as a general microphone and it does
not requirc a matching transformer.

Price £2 6s. 0d. post paid

SEE and HEAR this Miniature POCKET RADIO demonstrated.

DROPPERS. Chassis type heat dissipating droppers for midget
receivers. 500002 10W. 3/6 post paid.

MAIN DROPPERS. 7500() 50W. 2/6 post paid.

NEON TUBES. Miniature bavonet type. 80V striking (1 megohm in
series for mains). 1/6 post paid.

ABSORPTION WAVE METER. Easily -converted to 2 metres .or
70 cm. In Copper-plated metal case 33in. X 4}%in. X 5iin. with dial
calibrated 0-100 and 80V Neon Tube. Coverage approx. 190-210 Mc/s.
New. 6/6 each post paid.

25 WAY 2 BANK SWITCH. Contained in metal case 9in. x 6in. X
2lin. with two 12 way terminal blocks. Useful for multi-test meters,
mode] control, etc. Type 5D/460, 7/6 pep.

BENDIX COMMUNICATIONS
RECEIVER TYPE RA-10DB

A superb 8+valve 4 band receiver covering 150-400 kc(s,, 400-1
kels., 2-5 Md/s., and 5-10 Mc/s. Valve line up 6SK7 R;F 6KS8 F C
Two 6SK7 IF Amphﬁers, 6R7 Second Det. AVC and Ai? Ampli-
fier, 6CS BFO, 6Ké6 OP, 6H6 Sig. limiter diode.

SENSITIVITY. 4 mV. signal, gives 50 mW. audio at 4-1 signal/noise
ratio. SELECTIVITY. At5 Mgc/s. is 39 kcfs. at 1,000 times down,
At 150 k¢/s, bandwidth is only 22 kc/s. IMAGE R O. Minimum
image ratio is better than 1500-1 on 5-10 Mc/s Band and 10,000-1 on
150-400 kcfs.

As a BOAT, TRUCK, CARAV AN or CAR
RECEIVER it is UNEQUALLED in value;
converted to a.c. operation for fixed station, it
equals receivers selling for over five times the
price we ask.

PRICE

£5.10.0

Pkg. & Carr. 10/-.

NOTE : Orders and Enquiries to Dep?. * W’ please.

PROO PS BROS.

§2 TOTTENHAM COURT ROAD .

Shop hours :

LONDON

9a.m. 106 p.m.

MULTIRANGE
A.C./D.C. TESTMETER

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 5,000V in 6 switched ranges.

D.C. Current ranges 0-lmA, 1-10mA, 10-100mA and 160mA-1A.
Use as an OHMETER (Resistance Measurements) .1Q to 1 Megohm.
Decibels from —10db to +15db. For line load impedances from
5 to 1,000Q (directly calibrated for 500Q line).

This instrument is contained
in a well finished polished
wood case with leather carry-
ing handle. Leads and
test probes are housed in the
case which measures 6%in. X

6%in. x 4iin.
All meters fully tested before des-
patch.  Supplied complete with

moulded test probes, full operating
instructions and circuit diagram,

PRICE

£4.19.0

Packing and Postage 3/-.

Thursday : 9 a.m.to | pm. OPEN ALL DAY SATURDAY

LTD. The Walk-around Shop

W. L Telephone : LANgham 014/
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S VALVE, SUPERHET, LATEST

RANE-—G RAM CHASSIS &.viA MioGET SERIES VALVES

3 WAVEBANDS :—L.W. 800m-2000m, M.W. 200m-550m, S.W. |6m-50m
Chassis size 134in. x Skn. x 2}in. Attractive Glass Dial 10in. x 4}in. edge lit by
2 pilot lamps. Horizontal or Vertical Station Names and 4 control knobs, walnut or
ivoty to choice. 4 position W/C switch, L.M.S. and Gram. P.U. sockets. Modern
circuitry, all coils agjustable dust cored and only quality components used througbout,
Delayed A.V.C. and neg. feed-bagk. A.C. mains 200/250 v. Double wound trans!.
isolates chassis trom mains. Aligned and calibrated ready for use.

BRAND NEW & GUARANTEED £9.25.0 Carr. and ins. 4/6.
3-ohm speakers suitable for this chassis available 8” 17/6 10” 25,-

This chassis is o genuine bargain and delivery is reasonably good.

BEST EVER VALUE IN RECORD PLAYERS

Latest P.S.R. Model. 3speed Autochsnger Mizer Unit, Famous Magidisc7in,, 10in. and
+f 12in. record selector. Modern cream styling. Dual thl carmdxestylus for high fidelity
teprodustion. As used by leading Radi with tal
instractions and template.

OUR BARGAIN PRICE 9igns.

post free.

JASON F.M. TUNER UNIT 87-105 mc/s

Kit of parts’to build this moders and highly sucessstul unit complets with drilled
chassis and J.B. dial, wound coils and screening cans, 4 B.V.A. miniature valves, and
all necessary quality components etc. for only £6/10s. post f1ee. Superior dial cnll-
brated me/s., edge lit by 2 pilot lamps, 12/6 extra. Power Pack components kit in-
eluding double wound Mains Transformer £2/5/- extra,

Tested and approved by *‘ Radio Constructor,’” etc. Illustrated handbook with full
details 2/-, post Iree.

ELECTROLYTICS Leading Makes New Stock

TUBULAR CAN TYPEs | gg o .CO-AXIAL
25/25v.,50/12v. 1/9 {8+8/450 v. ... 4/8 | SPECIAL.—Semi-air spaced polythene,

50/50 v. 4/500v. 2f- | 8+16/450 v. .. 5/- | standard }in. diam. Stranded core.

8/450 v. ... 2/3 | 8+16/500 v. .. 5/8 Losses cut 50%

81500 V. ...... 2/9 1 16+16/450 v. .. 5/6 | cm}’;!- 18, o 9d. ‘yltllz-
8+8/500 v. ... 4/6|16+18/500v. .. 6/~ | gooibos o
8+16/450 v. .. 5/~ | 32/350 v. .. 4/- | COUPLERS ..... 13
16/450 v. .... 3/6|32+432/450 v, .. SGIOU'[‘LET BOXES 4/6
16+16/450 v. .. 5/6 60+250 v. .... 6/8 gALOAh};C‘EiDeTWIN FEEDER per yd.
32/35%0v. ...... 4/- | 60-+100/350 v. 11/6

32/500 v. . 5l (10042007275 v 12/8 | ot ‘aprocy r D FEEDER per yd.
32+32/350 v. .. 5/6 | 1500/6v....... 46 50 OHM COAX CABLE 8d. per yd. jin.
324+32/500 v. .. 7/@ | 1000+1000/8 v. 6/6  dia.

| DITTO 19 (ex stock).
15 pi. to 500 pf., 1/9. 515 pl. to 5,000

SPEAKER FRET.—Expanded Bronze

anodised metal 8in. x 8in., 2 3; 12m

8in, 3/-; 12in. x 12In., 4/3; 12%in. X

16m 6(-; 24in. X 12in., 8/8.

.TYGA FRET (Murphy pattem) —12ln x
x

CONDENSERS.—Mica, §. Mica, Cera-
mics. All pref, values. 3 pi. to 680 pt.
6d. ea., 5f- doz. Tuhulars. 450 v,
Hunts and T.C.C. .00 .001, .005. .01,
.02 and 1 350 v., 9d .05, .1 500 V.
Hunts Moldseal, 1/-. .25 Hunts, 1/6.

5 Runt!, 1/9.
MICA CONDENSERS.—10%.

x

5 Dl. to 500 pt, 1/-. 800 pt. to 3,000 pt., | 12in., 2/-; 12in. x 18in., 3/-; 12in.
1/3. 24in., 4/-; ete., etc.
BAND 3 ALUMINIUM CHASSIS
CONVERTOR 186/198 Me/s- | 18 . Plain uodrilled. Folded 4 udes.
riveted corners, lattice fixing holes.

el =

(“W. World,” May 1554). Desth 2in., 7in. x din., 4/6; Bim, X
Kit of parts complete to build this most | 8in., 5/9; 11in. X 7in., 6/8, 13in. x 8in.,
successtul unit comprising drilled chas~ | 8/8: 14in. x 1lin., 10/6, efc.

sia, vaives, wound cmll:'hutllld all neces-
::glon using 8D3 instead of EFS80 s T.C. RECTIF!ERS
K3/25 kV 4!3. K3/40 3.2 kV., 8/~
K3/45 3.8 kV 6/6: K3/50 4 kV., 7/3;

valves, £2/5/-, post free.
Provision bas been allowed on chassis

for smali power pack and Aerlal switeh- | K3/100 8 kV., 12'6; K3/160 14 kV..
ing. 18/-; RM1 125 v. 60 mA., 4/-; RM2

Power Pack Componenu incluging | 125 v.100 mA., 4/9; RM3 125 v, 120 mA.,
Ml‘i'ns ‘rn:ulormer 30/- extra. 5/9; RM4 250 v, 295 mA., 16/-; HT58

TRIMMERS, Cecamic, 4 pt.—70 pt., | 220 V- 200 mA,, 26/8.

d. 100 l 150 1., 1/3; 250 pl., 1[6 MAINS TRANSFORMERS. Soundmaster,
s 0 pl., D 7 éBeehlvo ’l'ype—— 35/-; Mullard Amp. Ffshronded, 35/-;
to8 pl or 3 to 30 pi. 1/3 each. Ostam 912 Ffshrouded 35/-.
RESISTORS | PRE-SET W/W POTS
Carbon type. Pref. values 10 obms- | Ty knurled slotted knoh B oba: to

10 megohms 20% Tol. § w.3d.; § w.5d.; |

1w, 8d.;2 w. 9d.
10“/ Tol, I w. 9d 5% Tol. § w. 1/~
1% Hi-8tab. ¢ w, 2/

WIRE WOUND TYPES

30000 ohms, 3/-; 50000 ohms, 4/-;
50000 ohms to 2 Megohm: {(carbon) 3/-.

CONTROL KNOBS

tin, spindle fitting. 1jin. dism. Walout
or Iyory. Gold engraved Foous, Contrast,

WIRELESS WORLD

Wige ends. Silicone coated, 25 ohms—
10000 ohms, § w., 1/3; 10 w,, 1/6; 15 w.,
2/-. 15000 ohms—33000 obhms, B w., 1/9;
10 w.,, 2/3. 47000 ohms—50000 obms,
5w.,2/8;10 w., 2/3.

LINE CORD,—.3 amp., 60 ohms per foot,
.2 amp., 100 ohms per foot, 2 way 6d. it.;
3 way 7d. 1t.

WIRE WOUND POTS

Standard 3-watf type—long spindles
100 ohml to 50000 ohms, 5/6; 100000 l

Brilliance, On-0ff, Volume, Tone, Tunlng,
Treble, Bass, aneehange. Radig-Gram,
Record-Play ete. 1/6 each. Ditto, un-
engraved, 10d. Superiot Unmarked Enobs
with Gold nmg Walnut or Ivory, 1fin.,
1/- lin,, 9d. ea. Pointer Knobs,
Blnck wnh Whne Line, 9d.

VOLUME CONTROLS
lin, semi Midget Type, Long splndies..
All values 10000 ohms to 2 Megohms

Less sw., 3/-; S.P. sw., 4/=; D.P, sw., 4/9
All individually boxed. Guar, 12 months

T n S RADIO COMPONENT SPECIALISTS
= JOBRIGSTOCKRD., THORNTONHEATH, SURREY

Phone: THO 2188 Hours 9am—épm
BY THORNTON HEATH STATION

Terms: 0, W.0, or C.0.D. Post & Packing up to $lb., 6d., 11b.,

101b., 2/6. Send [or our Bargain Lists, 3d.

Ipm. Wed. Open alt day Saturday.
BUSES I30A 133, 159, 166, 190.
1/-, 31b., 1/8, 5ib., 2/~

EYELETTING
and light

PUNCHING
MACHINES

Autophcenix No. 6
A new and improved treadle
operated machine for the
automatic insertion and closing
of eyelets in either flat or
formed work in  metals,
plastics, fabrics, etc. The deep
throat, high vertical gap and
projecting base make this
machine adaptable for eye-
letting radio chassis, cylindrical
shells, spinnings, mouldings,
etc.

VISIT US ON STAND No. 3
Grand Hall Gallery, Olympia
Engineering, Marine & Welding Exhibition
SEPT. Ist—SEPT. I5th

HUNTON LIMITED

Phcenix Works, 114-116, Euston Road, London, N.W.I|
Tel.: EUSton 1477 (3 lines). rams: Untonexh, London.

AugusT, 1955

THE WORLD'S GREATEST BOOKSHOP

** FOR BOOKS¥ %
NI%W AND SECOND-HAND
fechnical PBeoks

Foyles have Deparninents fer Gramophone Records,
Stationery, Handicrafy Tools and Materials, Music,
Magazine Subscriptions, Lending Library.

119-125 CHARING CROSS ROAD LONDON, W.C.2
Gerrard y660 (16 lines) Y Open 9-6 (Thurs. 9-7)
Nearest Station : Tottenham Court Road

EIlIIIIIIHHHIIINHHIIHIIIIIIHIIIIIINHNIIIHIHIIIlIIIIIIIIIIHIIHIIIIIIIIIIIIHIIIIIIIIIIII

N G

POLYTHENE
INSULATORS, END CAPS, PLUGS, ETC.

for
T.V. AEriIALS

Standard Articles or Special Mouldings
AMPLEX APPLIANCES (KENT) LTD.

19 DARTMOUTH RCAD, HAYES, BROMLEY, KENT
{RAVensbourne 5531)
All export enquiries to

3 TOWER HILL, LONDON, E.C.3

ANTEX LTD.,

éllIIIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIHIHL
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“R.F. 26'° F.M. CONVERTOR UNIT—88/100 Mc/s.

We can now offer this self-ccntained

Unit comprising 6 Valves—2-6BA8,

EBY91. VR137, EF34, EF54. Two I.F.

stages and separate local uscillatcr niso

Muirhead graduated vernier drive

assuring easv tuning.

COMPONENTS OFFERED TO COM-

PLETE F.M. UNIT

© New RF26 Unit with 3 valves
VR137, EF34. EF54, £1/15/-.

® Complete set of all components
for conversion including 3 GBAS

EB91, tuning condenser,
L.F.T's Osc. and coils. Resistors
and fixed eondensers, plus wire and
tag strips, £4/12/8.

@ Instruction Book with technical

and

circuit and complete lay-out dia- L
grams, 1/
Spléc;lzoﬂar of nlliui::;:o £l(;7ms i
. F28, including circuit, 51/ postage 3f-
PADdington 1008/9 and 0401 -
® Charge lor&llgmnentvhencomplewd
OPEN MONDAY to SAT. 9-6. THURS. | o'clock @ Assembled, aligned and ready imem;alf

6.
. ® Voitage required 250 v. 50 mA. F 3
5 Harrow Road, Paddington, W.2 |, &ize f =
ALL ITEMS SOLD SEPARATEL
SEND STAMPS FOR NEW 1955 28 - PAGE CATALOGUE g

PHOTO-CELLS

American 4-pin U. X base. GSI18, 71A and 868.
Brand new,

BRAND NEW AMERICAN
EQUIPMENT

U.S.A. DYNAMOTORS

Input 12 v., output 250 v. 60 m/a., 22/6.
Input 12 v., output 350 v, 180 mja., 45/-.
MALLORY VIBRATOR PACK

tnput 12 v., output 300 v. at 100 m/fa., 25/-.
Brand new with vibrator.

AMERICAN

OIL-FILLED CONDENSERS

2 mfd. 600 v, wkg 3/6
4 mfd. 600 v. wkg... 6/—
8+8+4 mfd, 600 v. wkg 12/6
ALSO

848 475 v. wkg., tub can.. 4/-
10 mfd., 475 v. wkg., tub can 2/-
Telephone Handset (Press Talk)...... 25/-
Co-Axial Conversion Plug.

Converts U.S.A. to British Pye-plug 2/-

HALLICRAFTER Mike Transformer 5/-
HALLICRAFTER Output Transformer 5/—
HALLICRAFTER Modulation Trans. 5/-
HALLICRAFTER 3 gang Condenser

7

HALLIC ER 455 kes. IFT 10/- per pair
HALLICRAFTER Relays 6/|2 volt ... 4/6
JENSEN 5in. P.M. Speaker....._ ....... 21/~
RELAY UNIT TYPE BCMZ ............ 17/6

EF50 (VR9I1A)

The selected EF30, Red S8ylvania, original boxes.
10/- each, 90/- for ten.

PYE 45 Mc/s. STRIP
TYPE 3583 UNITS

Size 15in. x 8in. x 2in. Complete with 45 Mefs. Pye
8trip, 12 valves 10 EF50, EB34 and EA50. vclume
controls, and hosts of Resistors and Condensers.
Bound and vislon can be hmorporabcd on t.h(s chm:s
with minimum space.

MEGGERS
EVERSHED WEE-MEGGER 0-50 meg.
" - £815 0O

£8 0 0O

RECORD * MINOR ™ 0-20 meg. 500 volt £8 0 0

BOWTHORPE CONTINUITY METER 0-

500Q and 100-200,000Q .............. 50
All in new condition and guaranteed.

T.C.C. .1 mid. 5/7,000 v. wkg., type CP58Q0, Bakelite
case, 7/6 each.

RECORD CHANGERS
3-speed Auto-changer. Plays mixed records, cream
finish, well-known manufacturer,
OUR PRICE £9/19/6. Carr. Pd.

listed £16/10/-,

AN/APA-1 CATHODE RAY INDICATOR AMPLIFIER
UNIT. Complete, comprisieg 3BP1 C.R.T., 7-68N&gts,
1.6H, 1-6G6, 1-2X2, 1.6X5, v&lvﬂ and new,
£4/19/6 plus carriage 7/6.

U.S.A. INDICATOR UNIT Type BC929A
These Units are in absclutely new condition. In black
crackle cabinet 14§in. x 9in. x 8in. Compiete with
8 BP1 C/R Tube., Shield and Holder, 2-68N7GT:
2 BHBGT: 1 6X5GT: t 2X2: 1 6G6, V/con'.rols, con-
densers, ete. Ideal for scopc.

85/-. Carr. Pd. °

TRANSMITTER/REGEIVER

‘“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. Freg. range 7.4 to 9 Mc/s.
Range approx. 5 miles. Voltage {50 v.
and 3 v. L.T.

59/6 CARR. §/-

Plessey 2}in. P.M. Speaker, 10/-.
Vlhes IR5, 185,

New
data supplied. Price £5. Carriage paid.

CRYSTALS
200 kcfs., 2 pin, US.A ... 10/~
465 kefs., 2 pin, U.S.A. 10/-
500 kc/s., 2 pin, British.. 15/-
Holders for U.S.A.
PHILIPS COMMUNICATION
RECEIVER P.C.R.3
Brand New. In original cartons. Valves.

Frequency 12/560 metres. Less power unit.
Can be adapted for mains at cost of 35/-.
10/10/-. Carr. 7/6.

e 2-gang .0005 condenser, §j-.

8et 4 miniature
IT4, 334 (or 3V4 or 184), 27/6.

CRYSTAL MICROPHONE INSERTS

8’6 86

POST FREE POST FREE

ideal for tape recording and amplifiers. No
matching transformer required.

RCA 931A PHOTO-ELECTRIC CELL AND MULTI-
PLIER. Fer facsimile transmission, flying spot
telecine transmission and research {involving low
light-levels, 9-stage multiplier, Brand npew
guaranteed, only £2/10/= Special 11-pic base 2/-.
Data sheets supplied.

VIBRATOR PACKS, ETC,

Input 12 v,, output 300 v. at 100 mA. ........
Input 8 v,, output 180 v. at 40 mA......

Vibrator Transformers 6 v. 180 v. 40 mA. 78
Vibralor Transformers 6 v. 250 v. 80 mA. . 8/6
Vibrator Trans{formers 12 v, 250 v, 80 mA. 8/6
Vibrators 6,12 0or 24 v. 4 pin....... 5

Vibrators 6 v. 7 pin synchronous.
Vibrators 12 v. 7 pin eynchronous.
Vibrators 2 v. 7 pin synchronous.

TRII96 RECEIVER

Receiver 27/78. This is a six-valve superhet receiver
with 485 kefs. I.F.s. Complete with all valves—
2 EF39, 2 EK32, 2 EF36, 1 EBC33. In brand new
condition with full conversion data. "SPECIAL
OFFER, 27/6 (plus 2/6 carriage).

NEON INDICATOR LAMP

V1132. Diameter 1} xjin.
P.B.C. 2/6 post free.

Slemens 8
volts 80 v,

8triking

INDICATOR UNIT TYPE I82A

Unit contains YCR517 Cathode Ray 6in. tube, complete
with Mu-metal screen, 3 EF30, 4 8P61, and 1 5U4G
valves, 9 wire.wound volume controis and quantity
of resistors and condensers. Suitable either for basis
of television (full picture guaranteed) or Oscilloscope.
Offered BRAND NEW (less relay) in original packing
cases at §7/6. Plus 7/8°carr. °' Radio-Constructor '*
‘scope circuit included.

R.F. UNITS

£.24 20/30 Mc/s....
F.25 40/50 Mc/s.
F.26 50/65 Mc/s.
F.27 60/80 Mc/s.
Brand new, carr.

R.
R.
R.
R.

U.S.A. PACKARD-BELL
PRE-AMPLIFIER

Complete with 6SL7GT-28D7GT, relay,
plugs, condensers, ete. Instruction booklet,
Brand new 12/6, p.p. 2/-.

CATHODE RAY TUBES

VCRA130A. 2}in. C/R Tube. Brand new

in original ~artons (carr.free)........ E 115 O
VCR9Y. Gunmnwcd full T/V pictare
(CBITA2/-) e, . TN - £2 0 0O
VCR5170 Guannleed fall T/V picture.. £115 0
MU-METAL SCREENS for VCR97 or
817, PAPL [CElg: ssesd -hooinels T - - 10 0
Gln. ENLARGEB for VCRO7 or 517.
................... 17 @
VCRB7 Bligh , cut-off, Carr. 2 15 0
SBP1 Brand New.......corvuuerunnanan £110 0

ALL GOODS POST FREE UNLESS OTHERWISE STATED.
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o pembey ok R RARIS e oves o bs NOT JUST ANOTHER HIGH FIDELITY AMPLIFIER

supreme in‘its class, Covers 5 wave ranges: 18.5-7.5 Mc/s.,

7.5-3.0 Mcfs., 1,500-600 kefs., 500-200 kefs., 200-75 ke/s. and The STANLEY Model HFI25 is a scientifically deslgned
is easily am; samplyAadap'ted h'srd ngr;nal mdains uee. fulég;t;‘illas instrument which will provide perfection of sound
being supplied. erial teste efore despatch. N E a : .

NEV5 AR UNUSED IN MAKER'S TRANSIT CASES, ONLY reproduction. Read the Brief Specification :—
£11/19/6. Frequency response |0-20,000 cfs within less than |db. Total
BRAND NEW BUT SHOP-SOILED, also tested working harmonic distortion 0.2% at 400 cfs., 0.1% at 5,000 ¢/s. Hum
before despatch., £9/19#6 (carriage 10/6 and noise —74 db. Power output |2 watts, bass and treble controls
A.C. MAINS POWER PACK OUTPUT STAGE, in black providing 10 db. lift and cut. Input Impedance IM ohm. Power
metal case, enabling the receiver to be operated immediatcly, supply 110/250v. 40/100 cfs. A.C. Provision for connection o
by just plugging in, without any modifications. Can be supplied tuner unit.

as follows, WITH built-in 64in. 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 leafiet, or |3 for l4-page booklet,
which gives technical information, circuits, etc., and is supplied
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/s.
{5-6 metres) and Type 27 covers 86-65 Mc/s. (3.5-5.0 metres). Com-
plete with valves, and BRAND NEW IN MAKER’S CARTONS.
ONLY 29/6 each.

12 v. VIBRATOR PACKS, with synchronous vibrator. Two
types available, 300 v. @ 100 ma. output 35/, 300 v. @ 65 ma.
output 27/6 (postage on either 2/6).

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, 42, 5v. 3 a., 65/—

350-v.-0-350 v. |60 mA,, 6.3 v.62,,63v.3a,5v.3a, 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_, 63 v. 3 a,, 5 v. 2a,, 21/=,
Please add 2/- per transformer postage.

TRANSFORMERS, EHT. Upright mounting. Our technical department is at your service. Send for details of this
;HT!:OZ;‘VCR97 tobe 2,500 v. SmA. 2 v.-0-2v. Il a.,, 2 v.-0-2 v, trifliant instrument to-dav.
a,, 5
EHT 5,500 v. 5 mA,, 2 v. | a., 79/6.
EHT 7,000 v. 5 mA. 2 v. | a., 89/6. ust 18 GNS PRICE

EHT 7,000 v. 5 mA,, 4 v, | a,, 89/6.

Pl dd 2/~ f d
Tle!;:ilaSFO,l'{l:eErRtrEa;‘-ls?.ml‘.Jer:.rz‘;:ta:gaile **snip ** 250 v, primary, STANLEY suu"n & V|s|0N PRoDUCTs LTn.

secondary 2,000 v. R.M.S. (approx. 2,800 v. D.C,). Size 2} x 2}
x 3in. H. + 3in. for tag panel, ONLY I5/= (post, etc. 2/). Stanley Works, Lower Street, Haslemere, Surrey
MODEL MAKERS MOTOR. Reversible poles. Only 2in. Phone : 1426

long and 1{in. diameter, with }in. long spindle. Will operate on
4, 6,12 or 24 volts D.C. ONLY 10/6. S

POCKET VOLTMETERS. Not Ex-Govt. Read 0-15 v. and - & e e et - R
0-300 v. A.C. or D.C. BRAND NEW AND UNUSED, ONLY

18/6. -

SalIJNDRIES. Warning light assemblies, Red, Green or Clear,
2{—-ea. Miniature plugs and sockets, 3-way 7d, pair, 4-way 9d. pair,
S-way 10d. pair. Jack plugs, 2{— each. 3in. coil formers with slug
lod., lin. 8d. Valve holders 1,0 & M.O. Amphenol, éd. ea., B3G
(diode) 6d., B9G ceramic 10d., Brit. 5-pin Ceramic If—. Co-axial
plugs and sockets, Pye éd. ea., Belling, plug 13, socket 1/4, coupler
for joining cable 2/~ (post 3d. per item).

POTENTIOMETERS, less switch, long spindle, 1K, 3K, 5K, 10K,
20K, 25K, 100K, 250K, 500K, 2M, 2/9 ea., short spindle 50K, 75K,

[ MINIATURE |
INPUT, OUTPUT
AND INTERSTAGE

iM, 2/- ea.s Wi;thwzitsh Iongspindlei/IK. Ilz, 2.5’3(. )IOK, ISK,

20K, 25K, 50K, 75K, 250K, S . 2M, 3/9 ea, (post 3d.).

SPRAGUE. .1 mfd. 600'v. metal tubulars, 10d. ea., 9/6 dozen “ TRANSFORMERS
add post). b .

(SILVDER LICAS AND MICAS. 2pf, 5pf, 10pf, |1.5pf, |5pf, 20pf, We specialise in the manufacture of coupling transformers to customers’
25pf, 40pf, 47pf, 50pf, 75pf, 80pf, 100pf, | 15pf, 160pf, 300pf, 430pf, requirements. An illustrated brochure describing the range of transformers
440pf, |,osopf 2,300pf, .001 mfd., .00016 mfd., .0002 mfd., .00025 we manufacture will gladly be sent on request.

mfd., .001 mfd., 002 mfd., .005 mfd., 5d. each, or 3/6 per dozen. |I!ustrate_d above is a standard input transformer type " E* size lin, x
12/24 v. BLOWER MOTORS. Only i7/6. {in. x #in. overall, available with varnish dip finish, encapsulated block
CRYSTALS. British Standard 2-pin 500 kefs. 15/-. Miniature form, or in mu-metal screening can.

200 kefs, and 465 kefs. 10/— each, : G . . .
SPEAKERS. P.M. 6lin. less trans., 19/6; 8in. less trans., 16/6; Quick delivery—low prices—maximum efficiency.

10in. with trans., 27/6 (postage 22/3- ea.). JOHN BELL & CROYDEN, 17 HIGH STREET, OXFORD
CABLE. CLEARANCE OFFER of23/36 twin polythene. Weather- Telephone: 47 . :
proof, and suitable for outdoor use, 3%9/6 per |00yd. coil {carriage, Elephgnesif/0rd. o (Ertiitng Bl Crteg b
etc., 3/6). S.A.E. for sample, trade enquiries invited.

METERS
SF'S"::I," SIDZE‘, AN? TYFPIE " PRIS]:/%
milliamp. D.C. in, Flush square 3 R 3 =
B BE  dinmuoa 12ig Television * Radio Record
" t in, 5/~

% 0 fmednemane oo 2| | CABINETS MADE TO ORDER
20 amps. D.C. 2in. Proj, circular .. 7/6
3805'0 gg. gn. Proj. circular .. ;/6 ANY SI

-0-30 amp, D.C. ar type moving iron .. o -
I5 volts g A.C. Ziin.tyf-{ush, circ.g, mov. iron ... 8;6 ZE OR FINISH
All meters Brand New in Maker’s Cartons.

N CALL OR SEND DRAWINGS FOR QUOTATION
Cash with arder please, and print name and -
address clearly.

U.E.I. CORPORATION B. KOSKIE ocer. £,

Radio Corner, 138, Gray’s Inn Road, London, W.C.I.

Phone: TERMINUS 7937 72-76 Leather Lane, Holborn, EC.1

Open untit 1 p.m, Saturdays. We are 2 min. from High Holborn [ oo C'H‘Ancery 679]/2

(Chancery Lane Station) and 5 min. by bus from King's Cross
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»;'\RADID) LIMITE

Phone: GERRARD 8204/9155

TRADE ENQUIRIES
INVITED

FOR ALL RADIO BARGAINS

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

impedance 50 megohms.

Exceptional Offer

Accuracy 19, at 50 meg. and 59, at 200 meg. Meter
is a 33in. 200 microamp movement.
detachable probe for high frequency measurement.
supplied as new in transit cases, £17/10/- each.

VALVE VOLTMETERS
No. 2.
A precision laboratory instru-
ment at a fraction of original
cost. Specification as follows:
A.C. 200/250 volt 50 cycle input.
5 A.C. ranges 0-1.5/0—5/0-15/0-50
and 0-150 volts. D.C. readings
can be made to 300 volts. Input

All instruments are complete with
These instruments are

TRANSFORMER BARGAINS.—!. Primary
230 volts 50 cycle. 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.

2. Primary 230 volts 50 cycle. Secondary 5-0-5
volts, 5-0-5 volts and 5-0-5 volts, 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.

3. Ex-Admiralty. 230 volt 50 cycle input.
Secondary 2,000 volts, 5 m/a. Ideal for 'scope,
etc., 14/6 each.

4. Ex-Admiralty. 200/250 volt 50 cycle input.
Secondary 4 volts 14 amps., and 6.3 volts, C.T.,
14 amps., only 10/6 each. 3,000 volt insulation.
5. Ex-Admiralty. 230 volt 50 cycle input.
Secondary 500 x 500 voits, 250 mfa., 4 volt
3 amp. C.T., 3,000 volt insulation, 22/6 each.

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 earpieces, 3/6, or with
lead and plugs, 4/6 each.

2.1 MC/S, I.F.T’s. Miniature type, 2}- each.
PAINTON JONES PLUG Miniature
type, 2 pin, 2/- pr.; 8 pin, 4/6 pr.; 12 pin, 5/6 pr.
METER SWITCHES. Standard ** YAXLEY **
"Pﬁ' 8 bank, single pole, 9, |l or 12 way, 7/6
each.

PYE 45 MEG. IF. STRIPS. Complete
television I.F. Strip with 6 EF50 valves. Finest
strip ever produced, brand new and complete,
59/6 each.

H.R.O. § VOLT VIBRATOR SUPPLY
UNITS. Output 165 volts 80 mfa., 6.3 volt
3 amp. 6X5 rectifier, choke and condenser
smoothed, cabinet size 7in. x 7in. x 6in. Sup-
plied with clips and leads, 29/6 each.

PRECISION POTENTIOMETERS.
vern "’ S0K, ohm or |00K. ohm, 34in.
brand new, 10/6 each.

HOUR RECORDERS., A time recorder for
operation on 200-250 volts A.C. Range from
1/10-10,000 hours on 5 separate scales. Supplied
brand new and boxed, 39/6 each.

AMERICAN POWER RHEOSTATS. Brand
new and boxed. 8 ohm, 3.3 amp., 8/6; 80 ohm,
2.5 amp., 7/6; 60 ohm, 1.3 amp., 7f6; 90 ohm,
.74 amp., 7/6; 200 ohm, .35 amp., 5/8. Ideal for
train, model or charging control.

R.I155COMMUNICATION RECEIVERS
Individually aeriai tested. Brand new in
original transit case, £11/19/6 each. Brand
new but shop soiled, £9/19/6 each, A com-
bmed power pack and audio output stage
giving 3 watts for A.C. mains |10/200/250
volt aperation, can be supplled for 79/6.

* Col-
dia.,

SUB-STANDARD VOLTMETERS. A
portable precision instrument complete with
leather carrying case measuring 0-300 volts
D.C. on 6 ranges. Accuracy 3% ac 68° Fah.
A 6in. mirror scale, calibrated in international
volts 07150. Knife edged pointer. Current
price of similar meter approximately £30.
Supplied in perfect conditian, £4/19/6 each.

METERS. AN brand new and boxed. 0-50
m/a., 2in. square, F/M., M/coil, 7/6; 0~100 mfa.,
24in. round, F/M., M/conl 9/6; 0-150 mfa., 2in.
square, F/M Mlcml T/6; 0-200 m/a., 2in.
square, F/‘M., M/coil, 7/6; 0-200 mfa., 2iin.
round, F;M M/coil, 9/6; 0-200 volts 2in.
square, F/M., M/coil, T}6; 0-1 amp., 24in. pro-
jecting, R.F,, 7/6; 0-5 amp., 24in. round, FIM,,
’i‘llFé 7/6; 0—!0 amp. 2%in. round, FIM., M/COII

A.C. VOLTMETERS, 50 CYCLE. 0-I5
volts, 24in. round, F/M., Mfl., 8/6; 0-20 volts,
24in. round, F/M., M/I., 10/-; 0-300 volts, 2iin.
round, FfM., M/l., 25/-5 0-300 volts, Sin. pro-
jection, M{l., 50/-.

HALLICRAFTER $X28 RECEIVERS. The
orince of communication receivers. Coverage
550 Kc/s.-43 Mc/s. continuous on 6 bands.
Crystal phasing, variable selectivity, BFO,
AVC, etc. All reczivers are in perfect con-
dmon, £42/10/- each. Also in stock $27,
27{142 Mc/s., AM/FM Receivers. CRI100
Receivers £27/10/-.

BATTERY CHARGING EQUIPMENT.
Transformers. 200/250 volt input. _Output 9
or 15 volts | amp., 9/9; 3.5, 9 or 17 volts 1.5
amp., 12/6; 3.5, 9 or I7 volts 2 amp., 14/3;
3.5, 9 or 17 voles 4 amp., 16/6. Rectifiers, full
wave and bridged. 12 volts | amp., 5/6; 12
volts 2 amp., 11/3; 12 volts 3 amp., I1/9; 12 volts
4 amp., 14/3.

MIDGET REVERSIBLE MOTORS. For
operation on 4, 6, 12 or 24 volts D.C. Size
2in. x l$in,, splndle length %in. x §in. Ideal
for model makers. locos, boats, etc., 10/6.

CONDENSERS.  American oll filled, 4 mfd.
600 v., 1046 ; 25 mfd. 2,000 v.,3/6; .15 x .15 mfd.
8,000 Vo, 7/6 6 mid. 50 v., 4/6; complete
smoothing unit; 8 x 8 x 4 mfd. 650 v., 12/6;
.05 mifd. 16,000 v., 10/6. Dubilier nitrogol
condensers. | mfd. 800 v., 1/9; 2 mfd. 1,000 v.,
4/6; 4 mid. 1,000 v., 6/6; 4 mfd. I.SOO V., IOI6.

MARCONI! SIGNAL GENERATORS.
Exceptional offer of TF-3906/7. 4/100 Mc/s.
Brand new and complete with spare valves,
£25 each. Also TF-517F/l. |30[260 Me/s and
18/58 Mc/s. Brand new £35 each

GERMANIUM DIODES. Ideal for crystal
sets, 1/6 each. Crystal set coils with circult,
2/6. .0005 mfd. tuning condenser, 3/10. Head-
phones, brand new and boxed, res. 150 ohms,

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, [2{6 each with circuit.

'CRYSTAL MICROPHONE [INSERTS.
A sensitive high Impedance crystal mike,

ideal for tape recorders, amplifiers, etc,
7/6 each.
DEAF-AID VALVES. Brand new ‘' Rath-

eon ' CKS05AX equivalent to DF70, 2/6 each.
Holders 6d. each. Deaf-Aid Pots, | meg-
ohm, with switch, 1/- each.

P.O. LAMPS. Standard P.O. 24 volt lamps,
6d. each. Lamp jack with top, 8d. complete.

INDICATOR UNITS. (2) Type96. These
contain a VCR97 CRT, 6 SPél, 3 VR54, | EA5O,
thousands of components. Brand new, 45/-
each. (b) Type 157. These contain a VCR97,
CRTI16, SP61, 1 VRS54, 1 EASOand thousands of
components. Brand new condition, 57/6 each.

100 MICROAMP METERS. A 2{in. flush
mounting meter, scaled 0/I500 yards, first-
grade lnstruments, brand new and boxed,
42/6 each

WESTERN ELECTRIC HANDSETS.
Standard P.O. type, 12/6 each.

AMERICAN INSTRUMENT POTENTI-
OMETERS. Brand new and boxed, 10,000
ohms, 5fin. dia. \deal for bridge, etec., 22/6
each.

SMOOTHING CHOKES. American potted
type, * Collins,”” 8 henry 100 mfa, res. 160
ohms, 8/6. Stwouded type 10henry 60 mfa.,5/-.
P.40 ROTARY POWER UNITS. 12 volt
D.C.input. Output ¥80 volts 60 m/a. Complete
with all smoothing. 19/6 each.

VALVE BARGAINS. VUL, 1/9; 6H6, 1/9;
6AGS, 4/-; 6U7, 4/—; 6V6,8/6; 524, T[6; 5UAG,
7/6; 66, 8/6; EF36, 4/6.

COLLINS MODULATION TRANS-
FORMERS. 807 to 807. 20 watts rating,
brand new, 12/6 each.

HALLICRAFTER POWER UNITS. Brand
new and boxed. 12 volt D.C. input. Output
250 volts 70 m/a. (supplied by vibrator unit)
and 350 volts 165 m/a. (supplied by rotary
transformer). Complete with all smoothing
and send-recelve refays. 62/6 each.

POWER UNIT S441B. 200250 volt input.
Qutput 300 volts 200 mfa., 12 volts 3 amp.,
fully smoothed, SU4G rectifier, 62/6 each.

WAVEMETER TYPE WOI02. An ab-
sorption wavemeter covering 180-220 meg.
Complete with 230 volt A.C. maips power
pack, supplied brand new, 52/6 each.

EX-W.D. POWER PACKS. 230 volis A.C.

input. Output 150 volts 60 mfa., 6,3 volts

Ii amps. Fully smoothed, metal rectifiers,
29/6 eacl

- . . . “ RECORD AMPLI-

g FIERS.” A push-pull

= == ZE amplifier giving 8 watts

E == IZ§ output. For opera-

= ZE =2 on on 200/250 volts

. » & » AC Standard gram

- § nput, output matched

= A *"¥ 03 or 15 ohms. Tone

Complete valve line-up,
Supplied in an attrac-
perfect working

and volume controls,
6SN7, 6V6, 6V6, 574,
tive desk type cabinet,
order, £6/10/- each.

HOURS OF BUSINESS:—9 am.-6 p.m,
Thursday | p.m Open all day S5aturday.

PLEASE PRINT YOUR NAME AND ADDRESS
CLEARLY, ALSO INCLUDE POSTAGE OR

CARRIAGE ON ALL ITEMS,
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Best Buy at Britain’s

BAND 1l CRYSTAL CALIBRATORS by MARCONI INSTRU-
MENTS. Ex-Govt, Freq. range |70-240 Mc/s. Directly calibrated dial.
5 Mc/s. crystal oscillator. Self-contained power pack for A.C. mains
operation. Grey metal instrument case, size 155in. % [0in. % [0in. Com-
plete with crystat and all valves, spare set of valves, instruction manual,
BRAND NEW IN ORIGINAL TRANSIT CASE, a real SNIP at only £5/19/6,
plus 10/6 carriage.

MARCONI SIGNAL GENERATORS Types TF390G and TF5I7.

Brand new condition and perfect working order. From £25. Full detaits
supplied upon request.
SYLVANIA OSCILLOSCOPES Type 112, A.C. mains. Sln. C.R.T.

Push-pull deflection and all facilities. In first class working order and

condition. £30.

FURZEHILL B.F.O. AUDIO GEN. 0 to 10 Kc¢fs. Metered K.T.66
output into 10 or 600 Ohms. A.C. mains. £12/10/- plus 10/~ carriage.
TRANSMITTERS TYPE 12. Covers 1.2 to 7.5 Mc/s. in four ranges.
Directly calibrated V.F.O., Buffer, P.A. (75 Watts input), 2 stage Modulator,
built-in stabilised A.C. mains power pack, P.A. anode current meter,
C.W.-M.C.W.-R.T. operation. V.F.O. or crystal controlled. Super
** Table-Topper,"’ size 24in. x 124in. x 174in., Wt. 134 ibs. Complete with
all valves, ready for operation. in first-class condition and tested before
despatch, with circuit and full instructions. Only £20 plus £1 carriage.
Can be demonstrated to callers,

COLLINS TRANSMITTERS, Type TCS. - 1.5 to 12 Mc/s. in 3 switched
ranges. Calibrated V.F.O. and 4 Xtal. Ose. positions. Plate and aerial
current meters, Built-in aerial matching. C.W. or R/T. Complete
with 3 12A6°s and 4 1625's. Amazingly compact, size only 134 x 9% x [04in.
deep. ideal for Ham or marine use. Price External power supply
required.

TR-50-XM TRANSMITTER-RECEIVER UNITS, 1.5 to 2 Mc/s.
Housed in common case, size 22in. high x 20in. wide x |4in. Weight 130 Ib.
V.F.O. and 5 Xtal positions. Ideal for marine use. Super job, price £60.

ADMIRALTY COMMUNICATIONS RECEIVER TYPE B.28
(MARCONI CR.100). 2-R.F., F.C., Separate Local Osc., 3 L.Fs,
2nd Det. Qutput, B.F.O. and Rectifier. Self-contained power
pack 200/250 volts A.C. 50 cps. Variable Selectivity (Crystal
Filter), 6,000, 3,000, 1,200, 300 and 100 cycles. Frequency range,
six ranges 60 Kc/s to 30 Mc/s. The set for the serious operators.
Complete with valves and Air Tested £30, plus £I. carr. and
pkg. SUPERB CONDITION.

COMMUNICATIONS RECEIVER Type RII55. Brand new RII55
AT EL1/19/6; RIIS5 ‘B’ with super slow-motion drive, £12/10/-;
trawler band models ' L "' and ** N "’ also available, price £1F/19/6. Carriage
10/6 extra all sets.

A.C. MAINS POWER PACKS AND OUTPUT STAGE for RI155's,
Type *'A’" £4/10/-; Type ''B'" with Sin, built-in speaker, £5/5/-; De-luxe
type " € "' in special black crackled cabinet, with 8in. speaker, £6/10/-,
Careciage: “A ' 3/6; **B " and **C* 5/-. Send S.A.E. for full details
of sets, power packs and special money-saving offer. Booklet /3.

EDDYSTONE ROTARY POWER UNITS. In grey metal case-
Size 124 x 5§ x 5in, [nput 12v,. D.C. Output |80 v. at 60 m/a. Complete
‘with all smoothing and filtering. Absolutely BRAND NEW, [9/6 plus

2/6 postage.

METER BARGAINS (all brand new and boxed).
15 volt {50 cycle) Moving Iron, 24in. flush panel mtg., 8/6.
3,500 Volts Moving Coil, 3%in. projection, 10/-.
150 Milli-Amp. 2in. sq. panel mtg., 7/6.
5 Milli-Amp. Moving Coil 2in. sq. panel mtg., 7/6.
200 Milli-Amp. Moving Coil 2%in. dia. flush panel mtg., 10/6.
20 Amp. Moving Coil 2¢in. dia., 7/6.
I Mith-Amp. 24in. barrel, flush panel mtg., 22/6.
I Milli-Amp. 24in. barrel, desk type in sloping front case, 25-.,
100 Micro-Amps. 2}in. barrel, flush panel mtg. Scalea 0-1,500 in 15

clear divisions. ONLY 42/6.

500 Milli-Amp. Thermo-couple 2in. square panel mtg., 5/-.

METER RECTIFIERS, G.E.C., full wave bridge type.
| m/a. at 8/6, and 5 m/a. at 6/9, S.T.C. 2 mfa. 5/6.

Brand new

E.M.l. OUTPUT METER. Desk Type incorporating a 24in. | m/a.
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/- plus /6 post.

LT. TRANSFORMERS. BRAND NEW. Standard Pri. Type ' A,

30 v.36a. Type “B,"" 50 v. §6 a. Wt. 24 [b. 55/- plus 5/- carriage. Type
*C,” 5-0-5 v., 5-0-5 v. ana 5-0-5 v. all at 5 a. Wt. 12 Ib. 39/6.
SUPER ADMIRALTY H.T. TRANSFORMERS. Standard Pri. Sec.

620-550-375-0-375-550-620 v. (620 v. at 200 m/a., 550 v. at 250 mfa.). Two
S v. 3 a. rectifier windings. Upright mtg. Wt. 24 [b. Total rating
278 V.A. BRAND NEW, 42/6.

TRANSFORMER BARGAINS. Brand rew and unused. Manufacturers’
surplus. Drop-through.  Primaries 200-250 v. 350-0-350 v. 180 m/a,
63v.5a,and 5v.3 a,screened primary. Size 4in. x 4in. x 5in., 29/6 plus
2/6 postage. 310-0-310v.70 m/a., 6.3 v.3a.and4v.2a. Can be used with
4 v. or 6.3 v. rectifier. Only 9/6, plus 1/6 postage.

- (Al éﬁaAhvi{ij\'EerSﬁse(ﬁtis{tlanhlsNﬁH avai!able.z .
Cbg, Il UPPER SAINT MAF(llT{?fl’(i)LEt:lE

LONDON, W.C,2, TEM 0545

One minute from Leicester Square station (up Cranbourn Street)
Shep Hours: 9-6 p.m. (9-1 p.m. Thursday.) gpen all day Saturday.
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IN THE NGRTH or ENGLAND

LANCASTER HI-FIDELITY

HAVE THE MOST COMPREHENSIVE SELECTION
OF QUALITY EQUIPMENT iN YOUR AREA

‘We nre OFFICIAL Agents and Stockists for most leading makes of sound equipment and
are ip constant touch with the manufacturers,

AMPLIFIERS Gram PICKUPS LOUDSPEAKERS
and Preamps. Ferranti Ribbon Whariedale 3 Speaker
Acoustieal Quad IT. Co i bl
Leak TL{10a0d TL/12 | o ot Asserybly
Pamphonic 1002 Collaro Studio Tannoy Dual Concentrie
Rogers Leak D i e
Armstrong A10 Ao Va“;‘:‘ c GOOdm;\::;j;D“kef
Goodsell Lowther Moving Coil ey
Hy;lﬁy“}\;%er Goldring  Variluctanee Barker Duode
A
NEW Leak Varislope o 20071 Decca Corner
G.EC. 912 l MOTORS G.E.C. Metal Cone
RADIO TUNER UNITS Connoisseur Whiteley HF 1012
8ound Sales Garrard
I\Sm‘pg::d Collaro Sound Sales P.I.
ew Ja: g
and many others. e :![;‘e {“g!dr‘:'::‘ “"zcﬂi 2bove
RADIOGRAM CHAssts | AUTO-CHANGE UNITS T - e
Burgoyne Garrard RC 90 Al‘l‘d O e AN
Armstrong BSR Monarch an
Dulel Collaro RC54 | ALL the Goodmans range

DEMONSTRATIONS dally from 11 a.m. to 5 p.m. (S3aturdays to 2 p.m.). (Business hows
9.15 a.m. to 6.30 p.m.) Expert and experienced advice as to suitable cholce of equipment.

SERVICE AFTER SALES by skllled engineers.
AUDIO FURNITURE produced by our Cabinetmaker to vour design or ours.
Hire Purchase Terms if desired.

The North’s Sound Reproduction Specialists

LANCASTER HI-FIDELITY ACOUSTICAL EQUIPMENT CO.,
21/29 Lancaster Avenue, Fennel St., MANCHESTER 4

SOUND REPRODUCTION by G. A, Briggs
Third edition, second impression, 368 pages,
315 illustrations. Chapters on Resonances,
Cabinets, Room acoustics, Response curves with

oscillograms, Crossover networks, Recording

systems, Records, Pickups, etc. Total sales

exceed 35,000. 17/6. (I8s. 6d. post free).

LOUDSPEAKERS The Why and PIANOS, PIANISTS AND

How of Good Reproduction SONICS by G. A. Briggs
b

y Q. A, Briggs
New 4th Edition, 92 pages. 45
illustrations. Standard reference
work on loudspeakers., Detailed
information, easy-to-folow dia-
grams, description of Electro-
static spcaker and demonstrations
in Royal Festival Hall. Total sales
exceed 40,000 7/6. {7/9 postfree).

Invaluabletostudents.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 Lig.
Bradiord Rd, ldle, Bradford, Yorxs

MAGNETIC

RELAYS

BUILT TO SPECIFICATION.

Types 3,000
and 600.

Coll Winding and Tropicalizing.

Spring Sets and Coils supplied separately if required,
Send for Price List or quotation.
sKAYEELECTRICAL MANUFACTURING CO.s
Havelock Works, Havelock Place,

Harrow, Middlesex.
HAR. 1432
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C.R.T. ISOLATICN TRANSFORMERS

Designed to cover practically every demand for Trana-
formers for Cathode Ray Tubes having Heater/Cathode
short cirenlt or for G.R. Tubes with falling emissjon.
Type A, Low leakage windings. Ratio 1:1.25 giving
a 269 boost on Becondary.

2 volt 10/8 each With Tag

4 volt. 10/6 cach_ Panel and

6,8 volt 8/8 each’ Bolder Tags
10.8 volt 1 each

13.3 volt

10/6 eacl
Type B. Malns Input 220/24f vo]tx Multi Output
0- 2-4 6.3-7,8:10 and 13 volts. Input has two taps which
inorease output volts bv 259, and 509 respectively.
Tkis transformer ie suitable for most Cathode Ray
Tubes. The MOBT versacile Low Capacity C.R. Trans-
former with Universal Output. With Tag Panel
and Bolder Tags. 21/- each.
Type C. A most useful low capacity wound trans-
former for use with 2 volt Tubes with falling emission.
Input ‘2’}0/240 volts. Output 2.2}-24-23-8 volts at
2 amj h Tag Panel and Solder Tags 17/6 each.
Al lsolation Transformers are {ndividually bowd,
Labelled and clearly marked with relevant data.

Volume  Controls %"
Midget type. Long spin-
dles. Guaranteed 1 year.
All wnlues 10 000 ohms to

80 &™ COAXIAL

BTANDABD in. dlam.
Coaxiat GRADE 1d
A

2 Meg
No Sw S P Sw, DP8w.
3 “—5’,-—4—,9‘ :::!m:LupMed Polvthene
-alr s
gomg%é‘ PLUGE };: insulated. }in. diameter.
DOUBLE SOCKETS 1/- | 8tranded core.

9d' yd.

OUTLET BOXES 3/8 | Lossescut 50%

BALANCED TWIN FEEDER per yd. 6d. 804 or 300n.
TWIN SCREENED BALANCED FEEDER 1/- yd. 80 ohms.
50 OHM COAXIAL CABLE 8d. per yd. iin. dia.

TRIMMERS, Ceramie, 30, 50, 70 pf., 9d. 100 pf., 150 pf.’

1/7 259 of.. 1/8; 600 pl » 750 pf., 1/9.

RESISTORS A“s:l‘ln" l(;. ohms to 10 meg., § w., 44.;
w.. 6d.: . 4

mGH ET‘\BILITY §ow. 1%, '@l-. Preterred values 100

ohms to 10 meg.

5 watt WIRE-WOUND RESISTORS 1/3
10 watt 25 ohme—10,000 ohms............. 16
I5 watt i~
15,000 ohms—50,000 ohme, 5 w., 1/9; 10 w....... 2/3

WIRE-WOUND POTS. 3 WATT LAB. COLVERN, ETC
Pre-8et Min. T.V. Type | Standard Size Pots, 2}||;i
Al

Knurled  8lof Knob. | Spindle High Grade.

All values 25 ohms to 30 Values, 100 ohms to 50 K.*
K., 3/- ea. 50 K., 4/-. 5/6: 100 X, 6/6.

Ditto Carbon Track 50 K. W/W EXT. SPEAKER
to 2 meg., 3/-. CONTROL 100, 3/-.

0/P TRANSFORMERS.—Heavy Duty 50 mA., 4/6. Ditto,
tapped primary, 4/9. Multiratio, push pull. 3,6 Tapped
small pentnde 3/9. Miniature 384, etc., 3/9.

L.F. CHOKE3 15/10 H, 60/65 mA., 5/-: 25/20 H. 100/120
11/8: 20/15 H. 120/150 mA., 12/6. MAINS TRANS.
350-0-350, 80 mA., 6.3 v. t:sped4v 48,5 v. tapped 4 v.
2 a., ditto ‘2500?.00 21/-. MXDGET TRANS. 250-0-
250 v. 50 mA. 6.3 v. 2 a., 12/6. HEATER TRANS. Tap-
ped pnm 200/250 v. 6.3 v. 1} amp., 7/8, tapped sec.
2,4, 6.3 v., 1} amp., 8/6. 6.3 v. 3 nmp., 10/6.

CRYSTAL MIXE INSERT,—Famous make, precislon
engineered.  Rize only 1| X yin. Bargain Price 6/6.
No transtormer required

EXTEN3TON LOUDSPEAKER SWITCHED

on-off and parallel switehing, complete with plug, 2/-.
COPPER PLATED AERIAL RODS. }x 12in. push fitting.
216 doz.. p. & p. 9d.

MAINS LEAD. 3 yds. Twin Twisted Maroon Flex. 1/-.

2 yds. Non-kink Appliance Leads.
TYANA. Midget Soldering Iron. 200/220 v. or 230/250 v.,
14/11. TYANA TRIPLE THREE. complete with de'.v:h-
able bench stand. 19/68. 200/220 v. or 230/250 v.

NEW SOLON MIDGET IRON. 25 w., 22/.. IDEAL FOR
RADIO CONSTRUCTORS. 200 /""’0 v. or 230/230 v.
MIKE TRANSF. 3/9 ea., new and boxed.
V'HOLDERS. Pax. Int. Oc d.‘ EF50, EA50, 6d.; B12A
CRT, 1/3. Monlded: Int. O B7Q, 94d.: with ncretn-
ing can 1/8: B8A, B8G, BOA, 1/- VCR97, 2/6. Cerlmlo.
EF30, B7G, 1/-. Paxolin ENG. and AMER, . 7- &
9-pinm, etc., 1[— EF50 Clips 14d.

Nuts, Bolts and Washers, 12 of ea., 1/- packets, 2, 4or 6 B.A,
TAG STRIPS. 2- or 3-way, 2d.; 4- or 5-way, 3d.; 6-way,
4d.: 9- or 10-way, 4., etc. 28.way, 1/6.
TOGGLE SWITCHES EX-GVT. “On-offt.’’ 94. Ersin
M'core solder 60/40, 16 g. or 18 n 5/6; ilb., 4d. yd. TC.
wire, 18 to 22 s.w.g., 2/-; $lb. VC connectlng wire, 8§
colours, singie or strunded, 2d. yd. 2 K. 5 w. w/w Pota,
2 6. 25 K., Colvern w/w Pot, lin. splndle. 2/6
SCREENED GR‘D CAPS. 1.0. or Eng.

BULGIN HIGH VOLTAGE VALVE CAPS I Oct., 1/-.
FUSES. 1Zin. all values 60 mA. to 10 a., 6d.

ALADDIN FORMERS and cores, }lin., SdA; gin., 10d.
SLOW MOTION DRIVES. Epicyelic r'xﬁo 6:1, 2/3.
INT, OCTAL CABLE PLUG (8-pin), with cover, 1/3.
200-250 Volt SELECTOR SOCKET (2x1in.) with Plug,

Bargain 1/3.

1/-. PILOT LAMPS. 6.3 v. .3 a., 84,
MAINS DROPPERS. 3x1}in. Adj. 8liders, .3 amp. 750
ohms, 4/3, .2 amp.. 1,000 ohms, 4/3.
LINE CORD. .3 a 60 ohms, per foot, .2 rmp., 100

ohms per foot, 2 wiy ,'sd. per foot. 3-way, 7d. per foot.

We have no connection with any other firm.

RADIO COMPONENT SPEGIALIST

'Phone THO 1665 (after 6 p.m. 4198). Buses 133 or 68 pass door.

SOCKET.-

ALL WAVE RADIOGRAM CHASSIS
THREE WAVEBANDS FIVE VALVES
8.W. 16 m.—50 m. LATEST MULLARD
M.W. 200 m.—550 m. ECH42, EF41, EBC41

L.W. 800 m.—2,000 m. EL41, EZ40.

13 month Guarantee, with 10in. P.M. Spuker. AC.
200/250 v. 8witch. Short-Medium-Long-Gram.
A.V.C. and Negative feedhack. 4.2 watts. Chassis
13} x 53 X 2¢in.  Glass Dial 10 x 4}in., horizontal or
vertical available. 2 Pilot Lamps, Four Xnobs.
Wainut or Ivory, aligned aud calibrated.
isolated from mains. PRICE £10/15/-.
10in. 8peaker, £8/15/a Carr. & Ins. 4/6.

RECOMMENDED FOR ABOVE. CHASSIS

Chassis
‘Without

PRICE Ca:riaze Paid £9 O 19 o 6

Brand new Plessey 3-speed Autochanzer Mixer Unit
for 7, 10 and 12in. Records. Twin HI-Fi Xtal Head
with Duopoint sapphire stylus. Plays 4,000 records.
Sprung mounting. Baseboard required 15} x 12%in.
Height 5fin. Depth 2in. Snper Quality.

FAMOUS MAEKE. 3-speed Single Record unit with
Acos 37 Turnover Head, each Sapphire Stylus plays
2,000 records. Starting Switch Automatically places
Pick-up on records, 7inm., 10in. or 12in. Auto Stop.
Baseplate 12 8}in. Height 2iin, Depth 1fin. Price
£7/15/8, post tree.

CONVERT YOUR RADIO. Piaying desk
Whalnut finish, drawer fromt with 78
Press lever

£5/15/-.
18 x 22 x 7in.
r.p.m. motor, turntable and pick-up.
start places High impedance magnetic pick-up ou
records 10in. or 12in. Auto Stop. Brand new in
original makers’ boxes. £5/15/-, carr. free.

BS.R. MONARCH 3-SPEED MIXER CHANGER.
ACOS GP.37 XTAL HEADS, Baschoard, 14x12in.
Height. 3}in. Brand new In Makeis' Boxes, £9/19/8.
post free.

7/6 VALVE SALE 7/6

New Imported and Ex-Government. All guaranteed by us.
1R5, 185, 174, 184, 384, 3V4, 6AMS, 6F12, 6BES,
ﬁB\\«ﬁ 6K7M GKS8, GSA7 ﬂBL7 6V, 8X4, 6X5, 787.
8D3, 124X7, 807, EC91, EF39, EF9l, EF92, EL32,
HVR2A, PEN2S, U22, U1, AT 8/6: 5U4, 5Z4,
8AKSH, GATG, 6C9, 6L6, 6Q7, b6SN7, 80,

8ylvania EF50, MU14. AT 10/8: ECI.80, EF80, EIAI

RECORDING TAPE

1,200 ft. on standard fitting 7”
Plast|c reels. Brand new boxed 17/6

COMMERCIAL T.V. CONVERTOR, BAND IIL. With
self-contained power pack, just plug in. full lnstruc-
tlons supplied, An Aerialite Ralnbow product, £9/10/-.

T{V PRE-AMP. Channel 1. Easily modified for
other Channels or Converter use. Midget Chassls,
43 x2}x1}. Complete with EF42 or 6F13 valve,
coaxlal lead, Belling plug and Octal plug. Ready for
use. Brand new Mfrs. Burplus. Listed £3/15f.. Special
Clearance Price 21/-. Buy Yours Now, 3

PYE Aerial Plug and Socket, 1/8 pi

5in. RADIO SCREWDRIVERS. shemeld made blade,
24 xiin, Ine. handle 5,000 v. 4id. each

CONDENSERS, New Stock .001 mfd. 7 kV. T.C.C., 5/6.
Ditto, 12.5 kV., 9/6; 2 pf. to 500 pf. Mica, 6d.; 001 002
500 v. .01 Sprague 1,000 v., .02 500 v., .1 mid. 350 v.
Tub.. §d.; Hunts Moldseal 500 v, .005, 9d.; .05 mfd. and
-1 mfd., -25 mid., 1/6. .1 mid., 600 v., 1/3. .5 mfd.

500 v., 1/9.
CERAMIC CONDENSERS, 500 v. .3 pf. to .01 mfd., 1/-.
SILVER MICA CONDENSERS. 10%, 500 v. 5 pf. to 500
pf.. 1/-. 600 pt. to 3,000 pf., 1/3.
Dfﬂ"l‘z? 1%, 500 v. 1.5 pr. to 500 pi.. 1/9. 515 pt. to5,000
pf., 2/-.

ELECTROLYTICS ALL TYPES NEW STOCK

Tubular Wire Ends { Can Types, Clips, 3d.

1215 v. I~ 16/450 v. 3/8
2/450 v. 3 16/300 v, 4/-
4/500 v. - 32330 v. 44
81450 v 3 607350 v.. 5/8
8/500 v, 9 250,250 v. 5/6
10/500 v 8 8+416/430 v. 5/«
16/500 v. - 16 + 16/450 v. 518
32{500 v 6 16+ 16/500 v. 8/8
25/25 v 9 32+ 32/350 v. 4/8
50/25 v 9 32+ 32/273 v. 4/8
50/50 v. - 324 33/450 v. 8/6
8+48/500 v. 4/8 80+100/350 v. 11/6
8416/500 v. 6 6441201273 v.  7/8
16+16/500 v. /- 100+200/275 v. 10/6
32+ 32(300 v. 716

SPECIALS. Can Types. 500 mfd. 12 v., 3/-; 1,000 mid’
+1,000 mfd., 6 v., 6/6; 1,500 mfd. 8 v., 4/8; 1 mfd. 1.5
kv, T.C.C., 3/6 Type 512 screw baie 8 mfd. 500 v.,
3i-; 16 mid. 500 v., 4/-.

SENTERCEL RECTIFIERS, EHT. TYPE FLY-BACK
VOLTAGES. K3/23 2 kV., 4/3; X3/40 3.2 kV., §/-; K3/45.
3.6 kV., 6/8; X3/50i 4 kV 7/3: K3/100 8 kV., 12/6;
K3/160 14 kV., 18/-. MAINS TYPE. RM1,125 v, 60 mA..
4/-; RM2, 100 mA., 4/9; RM3, 120 mA., 5/9; RM4 250 v,
275 mA., 16
T.V. AERIALS. Aerialite, all channels in stock. Indoor
loft type Inv. T., . Band ITI Aerdaptors 7/8 palr.

WAVECHANGE SWITCHES

f=

5 p. 4-way 2 wafer.... 6/
2 p. 2-way, 3 p. 2-way 21
2 p. 6-way, 4 p. 2-way, 3/
3 p. 4-way, 1 p. 12-way.. 3/

KNOBS, GOLD ENGRAVED.—Walnut or Ivory, :
1§in. diam., 1/8 each. '’ Foens,” Contmst °* * Bril-
liaat,"" ¢ Bnlllance—On-OH," “On-0f1," “Volume,"

“ Vol.. On-Oi( ** " Tone,” " Tu nlng o Treble 3
** Bass,"” W i’
i85 Gram.,”* ** Record-Play.** ** Brlghtness.“

s L.,
Dm.o not. engmved 1/- each.

COILS. Wearlfe, "P‘f tvpe 2/6 each. Osmor Midget
“Q adj. dust core, eu:h All ranges in stock.
OSMOR COIL PACKS, HO 8I— 3

J.B. DIAL ASSEMBLIES SLB 26'8, ctc

PIFCO A.C.-D.C TI-RANGE TESTMETER 29[6
REACTION COND—-OOO] .0003, .0005 mfd., 3/6

ALUMINIUM CHASSIS.—18 a.w.g. Plain, undrilied,
folded 4 sides and riveted corners lattice fixing holes,
8trong and soundly econstructed with 2}in. sides.
7in. x 4in., 4/6; 11in. x 7in., 6/9: 13in. x 8in., 8'6;
ldin. x llm 10/6: and 18 x 16in. x 3in., 16/8.

FULL WAVE BRIDGE SELENIUM RECTIFIERS.—
2,80r12v.1} amp., 8/9:24.,11/3: 4a.,17 8.
CHARGER TRANSFORMERS. Tﬂpped Knput 200/250 v.
for charging at 2, 8 or 12 v./ 1} amp., 13/8, 4 amp., 21/=,

ACID HYDROMETER ~~New Ex-Govt. Unbreakable.
Packed in metal case, 7in. x lIiln. dia., 4I6

H.F. MIDGET CHOKES.—14 M.H., 2/6 eac!
BRIMISTORS —CZ1 for 3 n huter chmm, 3[8. CZ32 for
15a.,0r 2a., 26 C7Z3. 1
COPPER ENAMEL WIRE. —} Ib. 16 to 20 s.w.g., 2/-;
22 to 28 s.w.g., 2/6: 30 to 40 s.w.z., 3/8.
SWITCH CLEANER Fluid, squirt spout, 3/9 tt
TWIN GANG TUNING CONDENSERS.—.0005 mfd. midget
with trimmers, 8/6; 375 pf. mideet less trimmers, §/8;
.0003 Standard size with trlmmers and feet, 9/-; less
trimmers, 8/-; ditto, soiled, 2/6.
SLEEVING.—Varlous co]ours. 1, 2 mm, 2d; 3, 4 mm,,
3d. vd.: 8 mm., 5d. ¥¢
LOU’DSPEAKERS P.] M 3 OHM. 5in. 16/8. 6}in., 17/6.
Goodmans Eliptical 7 x 4, 18/8. 8in., 19/6. lOIn 25/~
@8}in. Goodmans with trans., 21/-. Famous make 10in.,
10 watt heavy duty speakers, 3 obm, Aluminium volce coil,
39/6. 8in, Mains energised, 2.5 K. or 2 K. ohm field, with
«apped outpat trans.. 24/8; less trans., 21/-.
CRYSTAL DIODE.—G.E.C., 3 6. Circuit Book, 1/-.
H.R, PHONES —{Hi-grade Amer.), 15'6 pr.
8. G. BROWN’S, 4,000 ohms, 15/6 pr.

VCRI7TESTEDFULLPICTURE £2

1. £. TRANSFORMERS
WEARITE TYPE 500. 465 Kell., adjustable 450-
470 Ko/s., size 3fin. x 1Hn. X 1}in,- 10/8 pair.
MIDGET 1.F.s, size 1in. X lin. x 2in., 8/9 pair.

-48-hour postal service.

Please address all correspondence correctly as below,

307 WHITEHORSE RD., W. CROYDON

OPEN ALL DAY—(Wed. | p.m.)
‘P &P, 6d £1 orders post free. C.0.D. Service 1/6,
Lists S.A.E.



136

£y [\/] REPLACEMENTS

We carry the largest varied stock of
line output transformers in Great
Britain.
Rectifiers for T.V.
Whether you require a small M.3 rectifier or a

larger H.T. l:ecti er (R.M.5, for example), we are
almost certain to have them in stock.

Frame and Line Oscillator Transformers
Hundreds in stock, to suit majority of sets.
] [ ] L] [ ] [ ] L] [ ] L] [ ]

R.AE. Type C.1.A.
Line Output Tester

This is the most compact Line Output
tester on the market, giving a clear indication

of shorting turns, displayed on a cathode ray
tube. £11/104- inc. pkg. and post. Send o
S.A.E. for full details.

Band 1l Converters

Our company is supplying Band III converters in
large numbers, many dealers placing orders for a
hundred or more units, Do not wait until it is too
late.

We are prepared to supply single converters from
stock, or on contract orders for a quantity every
week.

Contact us stating Make and Model number
and we will quote by return.

A\,
Ly

Every Service Engineer and Dealer should have a copy
of our ¢ Rewind and Replacement Handbook.’' This
cancels all previous Manuals. Price 1/-, post free.

. Terms of Business C.W.O. or C.0.D,
M REPLACEMENTS

134/136 LEWISHAM WAY - NEW CROSS * S.E.14 TiDewagy 3696-2330

PARKER’S SHEET METAL FOLDING
MACHINE

Heavy Vice Model. Cap-
acity 18 gauge M.S.x2ft.
wide. Loose Attachments
for Radio Chassis Making
‘Weight 22 1b. Price 50/-.
Attachments 1/8 -per f{t.
Carriage 4/-, with attache
ments 5/8.

Also. Parker's Square
Type Drill Vice. Machined
table 7in. X 6in. X }in.
Jaws of Bright Steel.
Admita stock of d4in.
Completo with  stand.
Heavily constructed. Wt.
13tb.

Price 37/8. Carriage 2/6

Machines quaranteed.
Send for delails.

WHEATOROFT WORKS, WELLINGTON
STREET, BATLEY, YORKSHIRE, 7el.:Batiey 426

A.B.PARKER

WIRELESS WORLD
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A Magnetic Tape Recorder

you should know about

The Celsonic High Fidelity Magnetic Tape
Recorder repeats all it hears, with exactitude. It
eliminates “ tone,” * resonance,”  boomph ” and
other inherent noises. It gives the naked truth
from 50 to 14,000 cps. Time after time it is placed
first for absolute fidelity. It will record 4,920ft. of
tape at one session and give a two hours and ten
minutes uninterrupted playback at 74in. per second.

Other outstanding advantages are the super-
imposing device for recording words over music and
the synchronising unit for converting silent films to
“ Talkies.” The native music for the Twentieth
Century Fox production * Untamed ™ was recorded
by the Celsonic Tape Recorder.

For further proof that the Celsonic is no ordinary
tape recorder write to Excel Sound Services Ltd.,
(Dept. W.D.Z.) Celsonic Works, Garfield Avenue,
Bradford 8. Telephone: Bradford 45027.

Hire Purchase now available.

Specialists in the manufacture

f———-

of amplifiers and sound
equipment to indivi-

dual specifications.

I We welcome your enquiries.

PLEASE PRINT YOUR NAME AND ADDRESS,

TRANSFORMERS

E COILS LARGE OR SMALL QUANTITIES
CHOKES T7RADE ENQUIRIES WELCOMED

SPECIALISTS (N
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., M.O.S., L.EB., ETC.

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
LIVINGSTONE 2261 EST. 1933

INTRODUCING THE NEW ACRU PYROBIT HEAVY DUTY SOLDERING IRON 450 w.
This Iron is extremely robustly built—and practically indestructible. The extremely large area of the
element ensures life which surpasses all previous products. IT EVEN SOLDERS ALUMINIUM . . .

with our special aluminium solder. Ideal for chassis or similar work. Delivery from stock—made in
two voltages |10 v. and 230/250 v.

ASK FOR LEAFLET The Acru Electric Tool Mfg. Co. Ltd., Chapel Street, Levenshulme,
Manchester, 19.
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SPECTONE

MULLARD
5-10
AMPLIFIER

This remarkable development will meet the
most exacting high fidelity requirements at an
extremely low price.

Meticulous inspection at each stage ensures
that the Spectone Mullard 5-10 Amplifier fully
meets Mullards specification.

TWO INPUTS One for radio tuner, microphone, etc., and one for pickup. The pickup input has two
switch positions for equalisation—L.P. and Standard. Plug-in equalisers are available to
suit various pickups.

CdNTROLS Besides the input and equalisation selection switch, volume, treble and bass controls
are provided. The treble contro! is continuously variable from -i0db to — 10db and
. the bass -¢1idb to —5db.

MAXIMUM OUTPUT POWER OUTLET for pre-amplifier
15 watts 300 volts at 12 milll-amps. - 6.3 volts at 2 amps.
HUM & NOISE OUTPUT IMPEDANCE FREQUENCY RESPONSE
—73db referred to 10 watts. 15 ohms 4+ 0.5db !0 ¢/s to 20,000 cfs.

TOTAL HARMONIC DISTORTION at 10 watts, Less than 0.4% at 40 c/s.
Less than 0.29, at 400 c/s.
Less than 0.39, at 2,000 c/s.

OPERATING VOLTAGE OUTPUT RESISTANCE DAMPING FACTOR
200/250 volts A.C. [110/l15 volt at 1,000 ¢fs is 0.9 ohm. approximately 17.
model available to special order.

PRICE

Send for £18-.18-0

Leaflet Pick-up Equaliser Plug 12/6

Manufacturers of the

SPECTONE

Magnétic Tape Reﬁroducers for playing Tape Records to the C.C.L.R.
characteristic with the highest fidelity. The modern method of
hearing good music faithfully reproduced.

Leaflets on request.

SPECTO LTD. Vale Rd Windsor
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A CAREER AS A REGULAR ARMY OFFICER FOR QUALIFIED ENG!NEERS

MECHANICAL ELECTRICAL AND ELECTRONIC ENGINEERS are required as officers in the Corps of Royal
Electrical and Mechanical Engineers.

THERE ARE TWO METHODS OF ENTRY. These are either:—

(1) On a short service commission (which offers a good opportunity of obtaining a permanent commission)

with a gratuity of about £100 for each completed year of service on leaving
or

(2) On a Permanent Regular Commisslon with a valuable pension and a terminal grant of £1,000 (tax free).
Candidates must be physically fit and between the ages of 23 and 28 years old (except for those with pre-
vious service in the Armed Forces, who may be 30 years old). They must have passed or be exempt from
the examination of either the Institution of Mechanical Engineers or the Institution of Electrical Engineers,
or have a University Degree in Natural Science or Engineering. In addition, 2} years’ experience as an
engineer (or !} years' in the case of university graduates) is normally required. Additional seniority is
given for an honours degree and for approved engineering experience.
The pay which Army officers may expect is according to the following table:—

Normal If If

Rank Age Single Married
Lieutenant ... .23 £686 £823
Lieutenant ... Boc oo 25 £723 £860
Captain 5 7/ £866  -£1,005
Major ... 34 £1,193 £1,330
Lt.-Colonel ... o P2 £1,512 £1,640
Colonel 5. 45 £1,795 £1,922
Brigadier L. 49 £2,068 £2,187
Major General ... 49 or over £2,634 £2,744
(Note.—This is the U.K. scale; there are various additlons in certain overseas

stations.)

In this table the figures of a single officer’s pay include an element for food and accommodation which are
normally provided in kind. This has been made to provide a direct means of comparison with civilian
scales of pay. )

For further details please write to:—

The War Office, (P.A.6(b)), London, S.W.1.

and quote this announcement.

.

1.LL.S. EQUIPMENT

We are now able to offer for immediate delivery from stock the ' |
famous SCS5! Instrument Landing System complete. This equip- |
ment is new and, if necessary, can be approved. Priccs are about
one quarter of current market prices.

Continuous 3 ozs. at 1”
Instantaneous to 39 ozs.

100% PRODUCTION
INSPECTION

Larger Sizes Available
Also Transformers
to 6 KVA 3 Phase

The following items are available from stock :—
RBIB/ARNSA (supplants earlier “"A’" model) Glide Path Re-

ceiver.
AS27/ARNS ‘' Ram's Horn '* Antennd for above.

::;;/:DRNS Antenp‘a for above. I B. A. ‘QVEB!gEB LTD.

Localizer Receiver. 18, FOREST ROAD, KINGSWOOD, BRISTOL.. Phone : 74065

DMS3A Dy-namotor for above.
BC732A Control unit for above. | F —_—

|5e o THE VESPA TAPE DECK

We can'supply the above equipment complete as shown, or any
combination of these units. ARB approved if required. Prices
very low indeed while stocks last.

Enquire immediately—stock will soon be sold.

ALTHAM RADIO CO.

°

2 speed 3#in, and 74in. Twin Track.

JERSEY HOUSE, JERSEY STREET Mode! 521 Compace Deck, 74in. x in., Sin. reels, kit €7/10-.
odel tandar eck, 10%in. x Hin,, 7in. reels, kit. £8/10/~,
MANCHESTER 4 Easy to isi hined parts, latest high ﬂldellly he:{ds

first class motors, full asgembly instructions.
Telephone: Central 7834/5/6 Either model Iully built and tested 27/8 extra.

Send stamp for full details,
‘ E.W.A., 266 WARBRECK DRIVE, BLACKPOOL

Largest stocks of Government surplus equipment in Europe.
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MARCONI'S WIRELESS TELEGRAPH
COMPANY LIMITED

CHELMSFORD - ESSEX

LEADERS IN THE DESIGN AND MANUFACTURE OF
ELECTRONIC EQUIPMENT are expanding their development
activities. Excellent opportunities therefore exist for both Junior
and Senior Engineers and Physicists to make careers in this
famous organisation for work on wide range ot interesting projects.

In particular there are vacancies in connection with the develop-
ment of Television Cameras, Transmitters, Telecine and other
associated equipment for both black, white pictures and. colour.
In addition there are also opportunities for working in the field of
Marine Radar and Communication equipment.

All the appointments are permanent and pensionable and offer
excellent prospects of promotion. In addition, training at the
world famous Marconi College will be given to selected applicants.

Please apply giving full details of qualifications and experience to

Dept. C.P.S., 336/7, Strand, W.C.2.
Quoting Ref. S.A. 55C.
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The High Fidelity
Specialists

OUR SHOWROOMS IN FLEET ST.

are equipped with a high fidelity demonstration room where over 400 combinations of tuner/amplifier/
pick-up and speaker can be heard at the turn of a switch. ) Bubal
Apart from all the proprietary new equipment such as Leak, Lowther, Acoustical, Decca, Garrard, arfe-

dale, Rogers, Pye, Collaro and Tannoy,

has all been subjected to a complete overhaul in our large, well-equipped workshop,

month guarantee.

All S/H apparatus can be exchanged within one month for other goods available,

the same condition as supplied.

etc., we have large stocks of reconditioned apparatus.

This stock
and carries a three-

providing they are in

RECONDITIONED

Lowther **Negoman’® speaker £85 0 0
**Phase In ** tweeter in box... £2 0 0
R.D. Baby amplifier with junior

preamp., I;SS model ......... £18 0 0
Charles K.51 amplifier, 2 KT

PART EXCHANGE
is our speciality.

EASY PAYMENTS
by 1/5th deposit and balance over

Dynatron Ether Conqueror 12-
valve tunerfamplifier, pysh
pull, variable selectivity,
chassis, only £45. Another
one, but slightly older, com-

tele output valves, L.P. com- 6' I 2 or

Bensation  .....cciiiieiinnn £10 0 0
Acoustical QUAD | amp. and control unit, perfect order......... £17 0 0
4-Station pre-set tuner for above item to match control panel... £ 0 0
Decca P.A.3 amplifier, In portable metal case with handles...... £10 0 0
Decca tuner unit, 3 waves, vari-selectivity, long control cable,

magic eye, lovely case ....................... . 00
Barker 148A speaker in handsome cabine 0
1955 Tannoy dual concentric corner speaker, as new 0

BARGAINS

I8 months. et wich 13in: Goodmans
Speaker ....c.cicriieeroeinieens £47 10 ©
Deccalian 3-speed portable record reproducer, as new... 27 gns
Trixette 3-speed reproducer, perfect order............... €16 0 0
Connoisseur 78 motors, all perfect............ccoooviiiinniiaiiiiininns £8 0 0
Connoisseur 2-speed motor with super lightweight p.u., 2 heads £16 0 0
Lowther D.T.4 7-valve tuner, straight/superhet, $ meter......... £17 0 0

93-94 FLEET STREET, LONDON, E.C.4

Phone: CENtral 9391/2

ELECTRONICS

A SERVICE
TO INDUSTRY

For the finest electronic instruments
by leading makers

For their service and maintenance

For their manufacture in small or
large. quantities

You cannot do better than

Consult

F. C. ROBINSON

& PARTNERS LIMITED
122 SEYMOUR GROVE, MANCHESTER 16

Factory :

COUNCILLOR LANE . CHEADLE . CHESHIRE

[(wico] KIT

VALVE VOLT-OHM
METER
33 RANGES

7 volts ranges 0.0 v. to 1000 v.
D.C. 4+,D.C.—, AC, RMS. §
ohms ranges 0.5Q to 500 MQ, 7
Db ranges ——20Db to -+ 61Db.

KIT £19. cw.0., or C.OD.
WIRED £26..

Write for further details,
Invited.

WHARTON INSTRUMENT COMPANY

1081 FINCHLEY ROAD, LONDON, N.W.11. Tel,: MEADWAY 3407

Export Enquiries

PHIL-TROL SOLENOIDS

Range covers types 4| and 42 (front |7 x 1}”) 38, 39,

and 40 (front [4”x 127)

and power A.C. and

D.C. sizes up to 60
inch-lbs.

Most sizes available ex-

stock and dispatched

same day as receipt of
order.

6v.-460 v. A.C. and D.C.
types

WRITE OR PHONE FOR DETAILS

PHILLIPS CONTROL (G.B.) LTID.

Farnborough, HANTS. Telephone: Farnborough 1120
London Office: 59/61 Union St., London, S.E.|. Telephone: HOP 4567
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Solariron Electronic Group Ltd.

AR

Y A BRILLIANT FUTURE

for young men with original ideas

TR

% Are you grasping your opportunities

as an Electronic Engineer ?

The successful SOLARTRON ELECTRONIC GROUP offers a fresh and stimulating
atmosphere, encourages individual responsibility, provides the right services.

ADD TO YOUR FUTURE VALUE by gaining experience on important commercial
applications of the latest electronic and electro-mechanical techniques.

EXCELLENT OPPORTUNITIES for:

Project Development Engineers Detail Draughtsmen (Junior)
Men with DRIVE and some experience of batch pro- Workshop experience desirable and familiarity
duction design requirements, who are skilled in devel- with wiring and circuit drawings an advantage.

oping electronic equipment from outline circuitry.

Salary from £800 p.a.
upwards according to ability. Electronic Inspectors

with experience of inspection in electronic equip-
ment. Knowledge of A.LD. procedure preferred
but not essential.

Junior Research Assistants

Graduates with sound theoretical background to

assist research; work offers interest, variety and Prototype Wiremen

excellent prospects.

experience in electronic equipment desirable.

Senior Draughtsmen Chargehands
for Mechanical Design, and Development of Elec- with experience of Electronic Production or Radio
tronic and Electro-Mechanical Equipment. - and Television work.

Vacancies in other departments are constantly occurring in
this rapidly expanding and successful firm.

If you are likely to be interested in a future vacancy why not write for information? There may
be just the very opening for which you are looking. Apply in writing to the Personnel Director,

The Solartron Electronic Group Ltd., Queens Road, Thames Ditton, Surrey.
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L3

HANNEY oF BATH

OSRAM 812 Lab. resistors, 32/4; T.C.C. condensers, 55/-; PARTRIDGE Com-
ponents with loose lead terminations. Malns trans., 44/-; Cboke, 29/8; Output
trans., 78/9 (price includes sz.rldge mrrmgelpuklng charge). Denoo 18 8.W.G.
All. chassis with bronze privted panel, 21/-; W, B, output trans., 32/~-; A.B. 8witches,
14/- pr.; VALVES: Z.729, 23/3; U. 709 16/7 B.: 309 2313 Two N.709 matched,
34/@. Swall parts (each), T.17, 5d.; L.734, 9/6; L.356, 3/8; L.1001/W, 4/6 pr.
X.370, 1/8; VBP/393/0, 2/-; D.170/R, 2/8; P.73, 4/8; P.437, §/6; C.114, 4/~; 8.300
PD, 8/-; McMurdo valveholders, 1/-.

Complete kit of parts for the 912, as above, £21.

MULLARD 510, Erie resistor/pots, 37/8; T.C.C. Condensers, 45/~; Elstone mains
trans., 36/-; Elstone output trans. (6000 or 8000Q), 45/-; Denco drilled chassls,
14/6; Printed front panel, §/6; VALVES: EF.86, 23/3; ECC.83, 23/3; GZ.30,
}.eell’ EZ. 80, 13/11; Two EL.84, matched, 34/6; Bmall parta (Bulgln aod Belllng

h. Knobs with dial, 3/-; Mains switch, 3/9; Fuse holder, 4/ Pilot lamp
holders 2/3. Mains Pfekt., 4/@; Input P/8, 2/6; Output P8, 4/-; V.1 tag board,
2/8; V2-3-4 tag board 4]- McMurdo valveholders, 1/-. Complete set of parts for
the ‘Mullard 510, as above, £14/14/-.

WILLIAMSON AMPLIFIER. All parts available as previously advertised.

MAXI Q-DENCO F.M. FEEDER UNIT, Chassis set 7/8; Collset, 11/9; 10.7 Mc/s
IF's, G/- each; Ratio discrim. trans., 12/@; Phase dlacrlm trans,, @/~ Technical
Bulletin giving circuit, point-to-point wiring, ete., 1/9 P.

COILPACKS. DENCO, CP 4/L and CP 4/M, 33;4, COP 3/370 pf. and CP 3/500 pf.,

42/8. OSMOR * Q'* HO, 48/-; LM, 40/-; Bal 0/- TBF 40/-; BF stage for

HO pack, 20/-; ETA 4-station pack, 43/8. We stock by ‘Weymouth, Osmor,
Wearite, Denco and R.E.P.

WIDE ANGLE COMPONENTS ALLEN. Teleking Chassis, 50/~; Collsele (Tx and
Super-Visor), 44/8; L0.308, 40/-; ¥0.305, 21/-; DC.300c., 39/6; 3L-;
GL.16 and 18, 7/8 each; 8C, 312, 21/- AT. 310 30/-; OP.. 117 9/- BT 314 16/-;
DENCO Chassis Magnaview, 37/6 hasais, Super-Vlsar 51/6; Coil sets M&gnavlew
41/2; WA/DCAL, 43/-; WA/FCAI, 31/-; WA/LCI und WCL, 7/8 each; WA/FMAL,
21/-; WA/LOT1, 42/-; WA{FBTI, 16/~

SUNDRIES. Pre-set controls, 3-watt wire wound, all values 100 to 30K}, 3/-each.
Ditto §-watt carbon, 50K 0 w 2M (), 3/- each. Denco MTO.1 Teat Oscillator with
valve, 75/-; Denco TPA.l TV pre-amp. with valve, 28/6. Also over 100 values in
olose toleratice Silver Micas. 20 ,000 Erie resistors ex-stock in all preferred values
and wattage.

Send S.A.E. for list. Please add 2/- to all orders under £3 (any excess returned)

L. F. HANNEY

77 LOWER BRISTOL ROAD, BATH

Tel, : 3811

.-l-----n-nnn..-nnn----n---n--r-_-_-p_-n-n-----ll-l-u--n.--.--l--l--

SoRT:0RENEEBINENEEeNUIBUEUSUURNUNNNUUNFUNUIUV YV TSTTATOsEsT R DRSS,

I3CHANNEL

TUNERS

NOW AVAILABLE TO THE

HOME T.V. CONSTRUCTOR

Suitable for home constructed receivers—
including “The Wireless World”, “Magna-

view”, “Teleking”, “Premier”, etc. £6
Complete with fitting instructions
Bracket for fixing tunmer to cabinet 2’6

Call for a demonstration of our HI-FI EQUIP-
MENT and LARGE SCREEN T.V. or send
for leaflets and details of DECCA, G.E.C.,
[_ PAM, LEAK, and VALRADIO equipment.

SERVICING BY FACTORY TRAINED ENGINEERS

SUPER-VISION LIMITED

136, High Street, Teddington,
Middlesex, Tel: Kingston 4393,
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CONCENTRATE ON SALES!

LET US TAKE CARE OF YOUR

HIRE PURCHASE

WRITE us your requirements

LEGAL FINANCE Co. LT1D.,
115/116 STRAND, LONDON, W.C.2

A. V. ROE & CO., LTD.,
offer
F Applied Research and Development work in the
following fields for young Graduates in Science
or Engineering :

Servomechanisms
Applied Electronics
Supersonic Aerodynamics
Mechanical Engineering
Hydraulic Engineering

Attractive salaries depending on experience and
qualifications.
This is an opportunity to join new laboratories situated
in rural surroundings.

Apply to:—
The Chief Engineer, Weapons Research Division,
A,V. Roe & Co., Limited, Woodford, Cheshire,

The Edison Swan Electric Co. Ltd. has vacancies
in its Sunderland factories for Technical Assistants
to undertake investigations into technical problems
involved in the manufacture of Radio Valves and
Cathode Ray Tubes. Previous experience in this field
not essential. Good prospects for men capable of
tackling diversity of problems in this growing
industry. Technical qualifications H.N.C. or degree
standard. Applications from men studying for such
qualifications will be considered. Positions permanent
and pensionable. Apply in writing giving full
details of age, education, qualifications, and ex-
perience to:
Personnel Officer,
The Edison Swan Electric Co. Ltd.

Pallion, Sunderland

Senior Engineers: Vacancies exist with an
expanding Company near London for Senior
Development Engineers, to be responsible for
projects associated with industrial electronic
control and the development of electronic test
and communication equipment. These are
staff appointments with pension and hospital
schemes, and salaries up to £1,200 will be paid
to suitably qualified and experienced appli-
cants. Box No, 4752.
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MAGNETIC AMPLITIERS
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: Unjversity Degree and some years' engineering de-
velopment 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 to Staff Appointments Officer, P.O. Box 24|, Belfast,

quoting S.A.61.

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.

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.
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SAMSON’S =

SURPLUS STORES

SPECIAL OFFER A.M. H.T. TRANSFORMERS. Prl. 200-240 v. Sec. 525-0-525 v.
150 mA.5v. 34, 6.3v.15a., 55 v. 50 mA., 32/6, P.P. 2/6.

BRAND NEW METERS BY FAMOUS MAKERS, 4in. Round flush M1 Ammeters.
0-40 amps. 500 ¢/s., 37/6, P.P. 2{-. 3iin. round flush MC 0-400 mA., 30/-, P.P. 2/-.
@ 2}in. round flush MC 0-500 mA., 15/-, P.P. 1/6.

EXIDE ACCUMULATOR 10 volt 5 AH. Glass accumulators, size 7in. x 2}iu. x 5in,
wuitable for H.T. unit construction and models, etc., 7/8, P.P. 1/6. MINIATURE
ACCUMULATORS made by Willard Co. 36 volt 0.2 AH. Note size and weight.
3§in. x 1flu. x §in.. weight 5} oz., 5/-, P.P. 6d., or set of three 36 v. and one 6 v.
same slze but weight 4} oz. In sealed metal container, £1, P.P. 1/3. Easily filled with
hypodermic syringe. .

EX-ARMY MEDICAL HYPODERMIC SYRINGES. Brand new. 1 c.c. with needle,
4/9, P.P. 6d. 10 c.c., with needle, 7/6, P.P, 6d. Extra needles, tin of 5, 2/-/P.P, 6d.
AMERICAN 6 VOLT 80 AH. 15 PLATE CAR BATTERIES. B8ize 9in.x9ln.x 7in.
Brand new tn maker’s cases, £2/19/6, carr. 7/6.

PRICHETT AND GOLD STORAGE BATTERIES. 12 volt 756 Ah. Bulit in teak
cases. Brand new, £4/15/-, carr. 7/6.

AMERICAN AIRCRAFT BATTERIES. 24 volt 11 Ah.,, by Willard. Size 8in.x
74in. x 7}in.. 50/-, carr. 7/6.

AMERICAN C.R. TUBES. 5 CPl. Brand new, 20/6, carr. 2/8. CRT Type NCI3
7ir., pra'ealln erites, 35/-, carr. 4f-.  R.F. UNITS, Type 24, 20-30 Mo/s., complete
with valves, brand new, 15/-, P.P, 2/-.

INSTRUMENTS, ADMIRALTY INTEGRATORS, TYPE A 881, Incorporating very
fine Galvo movement, coil 40 ohms. Centre zero to F.8.D. 1 microamp. Small
mirror one metre radius. A very useful laboratory instrument, 85/-, carr. 2/6.
METRO-VICKERS MASTER VOLTMETERS, 0-20 volts A.C. 50 ¢y. M.1 6in. mirrored
scale, 25/-, P.P. 1/6. A.M. 2}in. panel 500-0-500 mi blank
scaie, brand new, 25/-, B.P. 1/-.

Howard Butler 0-150 volts D.C. MC. Built in 6in. square Bakelite case, 20/8, P.P. 1/8.
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. input, £8/10/-. plus carr. Prl. 230 v. 8ec. 0 v. 20 amps.,
completely enclosed, £6/10/-, plus carr. Prl. 230 v. Bec. 13, 13.5, 14, 15 v, very
conservatively rated at 60 ampa., £6/5/-, pius carr. Prl. 115 v. Bec. 17 v. 15 amps.
and 2.2. v. 18 amps., 35/-, carr. 4/-. Pri. 230 v. Bec. 8.2 C.T., very conservatively
rated at 10 amps., 25/-, carr. 2/6. Prl. 200-250 v. Sec. 115 v, 8.7 amps., £5/15/~

CArT, 3/~
AM. HT. TRANSFORMERS, Pr, 230 v, 8ec. 1,500 v, 1.6 kVA, 85/, carr, 7/6.
1154 TX H.T. TRANSFORMERS. Pri. 200-250 v. Sec. 12501300 v. 350 mA., 35/-.

carr. 4f-.
%%Mil/?.ALTY SOUND POWERED HAKND SETS, no batteries required, 17/,
P 1/6. E

e 169/171 Edgware Road, =—=—_

London, W.2, Tel: PAD 7851

125 Tottenham Court Road, W.I.
Tel.: EUS 4982

All orders and enquiries to our Edgware Road branch, please. This is open all

day Saturday.

A. V. RCE & CO., LTD,,

gfflec; interesting vacancies for Technicians in the following
elds:—

Servomechanisms

Applied Electronics

Mechanical Engineering

Hydraulic Engineering
Normal qualification H.N.C. or the equivalent, but young
applicants without qualifications in the above fields will
be considered. This is an opportunity to join a newly-
formed Division whose laboratories are situated in a
rural area.

Apply to:—
The Chief Engineer,
Weapons Research Division,
A. V. Roe & Co., Limited,
Woodford,
Cheshire.

A. V. ROE & CO, LTD,,

have vacancles for

INSTRUMENT ENGINEERS to design and
develop small precision mechanisms and gyroscopic
apparatus. Applicants should have H.N.C. and
suitable design experience. This is an opportunity
to join at an attractive salary a new Division situated
in a rural area.

Apply to:
The Chief Engineer,
Weapons Research Division,
A. V. Roe and Co., Limited,
Woodford,
Cheshire.

Ask ARTHURS FIRST

Valves and C.R.T.s in great variety
AVO METERS IN STOCK
Avo Model 7 0
Avo Model 8 0
COSSOR Oscilloscope Model 1035 ...£120 0 ©
COSSOR Oscilloscope Model 1052 ..£104 0 0
ADVANCE AND TAYLOR Meters always in STOCK
LEAK TL/10 Amplifier and ** Point One"’
Pre-Amplifier. Complete . . €28 7 0
LEAK F.M. Unit with built in Power
SUPPIY trvviieieiiiieeieii e
JASON F.M. Unlt with Power Pack
CHAPMAN F.M. 8! Unit... £2100

FULL RANGE GOODMANS

VALVE MAN UI;L%

Mullard LOUDSPEAKERS
Osram 10 0 Goods offered subject to being
Osram Part 2 ‘s 0 unsold and to prece alteration.

Brimar No. 6 ...
Mollard _Replace-

1 DEMONSTRATIONS OF
men:csau_-dnece‘n HIGH FIDELITY SOUND
cie
';;:,‘:Qd . REPRODUCTION
tion by F. H.Brit- = @ WE WELCOME YOUR
tain, D.F.R. é.“:xtra- ENQUIRIES on Radio and
Postage 6d- Electrical
EST,
1919
R GRAY. LTD.

propS: ARTHU

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
Cables: TELEGRAY, LONDON

TEMple Bar 5833[4 and 4765

ELECTRICAL ENGINEERS AND PHYSICISTS
FERRANTI LIMITED,

in EDINBURGH, is engaged in a programme of Electronic
Development of great industrial importance. The work
involves the use of digital computers to control machines and
industrial processes, and covers a wide and expanding field of
application, offering long-term interest.

Development activity for these projects is taking place in
the fields of electronic circuitry (including pulse techmiques
digital computers, magnetic recording, magnetic amplifiers an
servo-mechanisms.

I.ilectrica'l Engineers and Physicists l::aving ex_pcriencc as well
as interest in one or more of these subjects are invited to apply.

. The appointments are permanent and offer full scope for
initiative in an expanding organisation.

Salaries paid will be commensurate with experience and
qualifications, and there is a Staff Pension Scheme,

Application forms will be sent on request (quoting Ref.
59/EP/AL[2) to the Personnel Officer, Ferranti Limited,
Ferry Road, Edinburgh 5.

—

—AERIAL FITTINGS!!—

ESPECIALLY DESIGNED FOR CONSTRUCTING
BAND | and BAND Il TELEVISION AERIALS
COVERING ALSO THE CONSTRUCTION OF
F.M. and other S.W. aerials.

All fittings are fully guaranteed, being die-cast
from high quality aluminium alloys.

Send 9d. in stamps for our iflustrated catalogue of
fittings, chimney & wall lashings, alloy tubing etc.
to (—

FRINGEVISION LTD.

MARLBOROUGH, WILTS. Phone 605
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éxYCLES
PER SECOND

ELC

FREQUENCY METERS
2%-8" up to 10,000 cycles

DIFFERENTIAL A.C. CURRENT
METERS

COMPARING THE MAGNITUDE
OF TWO CURRENTS.

A fll range of switchboard and
portable instruments, including four
types of Millirange Meters.
THE ELECTRICAL INSTRUMENT

CO. (HILLINGTON), LTD.

Boswell Square Industrial Estate, Hillington,
Glasgow, S.W.2. Halfway 1166 and 2194
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LEEVERS RICH

Junior LeeRaser

Price
£6. 5s. 0d.

Neat, compact, and erasing 5 in. tape

spools with full efficiency of the well-

known Standard and Senior LeeRasers.
200/250v. A.C. mains

LEEVERS-RICH EQUIPMENT Ltd.
78, Hampstead Rd., London, N.W.1. EUSton 1481

MAGNETIC RELAYS

remains the most popular and widely used
relay of all.

THOROUGHLY RELIABLE AND BUILT
TO SPECIFICATION

Tropical or jungle finish if required
Prototypes at short notice and reasonable
deliveries on quantities.

Stocks also held of A/C relays, high-speed,
sealed and open.

—The P.O. 3000 TYPE—

% LARGE STOCKS OF KEY SWITCHES %

ELECTRO MAGNETIC COUNTERS
P.O. MAJOR TYPE
Any D/C resistance 17/6 each

ONCONEONONCNONEONENNEINONONEONIONONE

JACK DAVIS (rerays) LTD.

PERCY STREET ¢ LONDON - Wi
MUSEUM 7960 LANGHAM 4821

NNCONEONONONNONNONNEONEINCONENE

EDDYSTONE COMMUNICATION REGEIVERS

Model 840A illustrated

Now ovailable on attractive Hire Purchase Terms.
12 monthly 18 monthiy 24 monthly

Deposit payments payments payments
840A £49 £8 £3 15 2 £212 5 1 0
750 £68 £11 £5 4 6 £3 12 10 £217 0

680X £106 £16 €8 5 0 £5 14 & £4 10 0
CARRIAGE PAID
Model 840A, is for A.C. or D.C. 110/250 v, making it especially suitable
for universal use. 750 and 680X 110/240 v. A.C. The very large tuning
dials are clearly marked with band spread logging. Silky gear driven
flywheel loaded tuning mechanism. These sets are the choice of the
discerning professional and amateur users. Descriptive literature
gladly forwarded.
Latest EDDYSTONE Component Catalogue |-

The
Eddystone
Specialists

SERVICES LTD.,

55§ COUNTY ROAD, LIVERPOOL, 4
Telephone: AINTREE 1445 ESTAB. 1935
Branch Address: MARKET CROSS, ORMSKIRK
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This Month’s

GAK ™5 i~ B2AK

THE IDEAL POWER TRANSFORMER FOR THE TABLE
TOP RIG.

This Parmeko-made transformer has the following conservative
ratings: Primary, 230 v. 50 c/s. Secondary, 620/550{375[0/375[550’
620 V. Rated at 275 VA, It will give 620 or 550 volts at 200 mA
simultaneously with 375 V. at 250 mA. Al the H.T. you require
for R.F. and Modulator. Also 2-5 v. 3 A. windings for suitable rec-
tifiers such as SR4GY, 5Z3, 83, 5U4, etc. Weight 244lb. Size 63 x
6% x 5tin. 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
EIRE or abroad.

METERS: 24in. Scale Flush Mounting. 0-10 mA. Ditto 0-30 mA.,

ditto 0-100 mA., 12/6 each. 2in. Scale Square Flush Mounting 0-50 mA.
Ditto 0-150 mA ditto 0-3 Amp. Thermo,, ditto 0-20 V. d.c., ditto
20/0/20 Amp. d.c., 7/6 each. 2in. Scale Round Flush 0-} Amp. R.F.,
ditto 0-350 mA. Thermo., 7/6.

SPECIAL OFFER
Genuine Amerlcan 807 Valves, é/~ each or 4 for £I.
PHOTO MULTIPLIERS TYPE 93lA. 35/- each or 2
for £3.

STREAMLINED BUG KEYS by famous maker. Brand new in
original cartons. List over £4. Our price only 45/-.
VIBRATOR POWER UNITS. 12 V. input 300 V. 100 mA.
outpuPt Fully smoothed and filtered; in black crackle case, 3%/6.
P. & 6.
HEADPHONES: L.R. Type CLR No. 3 9/6. D.L.R. No. 2, 13/6.
H.R. DHR 5b (very sensitive), 18/6, p, & p. |/-.
CONDENSERS: 8:F 600 V. Trop. 0 V, normal condensers.
New ex-W.D. stock, 5/6, p. & p. /6.
Carriage paid on all orders over £1 except where stated.
include small amount for orders under £1.

All Mail Orders to:—

CHAS. H. YOUNG, G2AK

* 102 HOLLOWAY HEAD, BIRMINGHAM |
‘Phone: MIDLAND 3254

All collers to [10 DALE END, BIRMINGHAM 4
*Phone: CENTRAL 1635

Please

Please print your name and address.

Dept. ‘W

|

_.NEW FREQUENCY CRYSTALS. 9100 kc., 10/6. 4250

RHEOSTATS. 12v.la,2/6. 12v.5a,, 10/6.
NEW AC/DC MOTORS 24 v. 2 a. 6” x 24", Spindle 1” x *' Iz:
Also Type TF243 from 5675-8650 kc. in 25 ke. intervals, I0[6 each.
NEW ROTARY TRANSFORMERS. Inputs 6 or |2 volts, output
250 v. 80 mA., 17/6.

NEW VRéS, SP‘I VALVES 5 for £1.

CYLDON 5 CHANNEL PRE-TUNER. Gives 26 D.B. gain.
Fit one of these to your T.V. for better pictures. |.F, Output 9.5-14
Mc/s., 15.5-22 Mc/s. With valves EF80, ECCB8I, 52/6. Less valves, 15/
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350
or 250-0-250 volts 80 mA. and 4and 6.3 v. 4a. and 4 and 5 v. 2 a. Price
2H/6. Input 200{/240 v, Output tapped 3, 4, 5, 6, 8, 9, 10, 12, 15, 18,
20, 24, 30 volts, 2 amp., 2/6. Output 17-11-5 volts 5 amp., 22/6. Output
17-11-5 v. 1§ a., 16/6. 6.3 v. 2§ 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 volts 3 amps., 14/6;
4amp., 23/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA_, 3/-; H.W,, 250 v.
100 mA 9/-3 250 v. 275 mA., £7/6; 250 v..60 mA., §/6.
GERMANIUM or SILICON CRYSTAL DlODES 3/9.

M/C MICROPHONES with matched Trans., 15/6.

NEW ELECTROLYTIC CONDENSERS, 60-250 MFD 275 v., 12/6.
TRII96 TRANSMITTER SECTION. New and complete but
less valves. 4.6-6.8 Mc/s. Easily converted, 15/-. With valves TTII,
EL32, EFS0, £2. Circuit included.

L.R. ARMY HEADPHONES, 9/6.

TIME DELAY RELAYS. We specialise in units giving varying
time constants. Please send us your requirements or problems.
FISHING ROD AERIALS. Set of 3, 8/6. Plus 1/6 rail charge

P.O. VEEDER COUNTERS 0-9999, 24/50 volts D.C., 15/6.

NEW BROWNS M/C HEADPHONES. (Ex-W.D.) W.ith car-
pads and 6ft. lead and plug, list price £5/5/-. Our price 18/6.

YCR97 TUBES. Brand new, in original crates, picture tested, 45/-.
SPECYAL OFFER SELENIUM RECTIFIERS, 12 v. |6 amp.,
full wave, 50/-. 24 volt 4 a., é

C:RBON WIST DRILLS. Set of 9, 1/16 to 3/16, or 116 to } set 7,
3

All Carriage Paid in the U.K. from Dept. W.W. |
UNISELECTOR SWITCHES. 50-point 3- Tevel 24-50 ‘volt D.C.
working, 17/6. Post paid.

MINIATURE RELAYS. 10 amp.-Silver Contacts, 12 or 6 v. D.C.
Types S.M. 7/6, S.M. or B. or S.C.O., 8/6. Post paid.

No. 19 POWER UNITS. Mk. Ill, with 2 rotary transformers,
HT3) and HT32, £3.

Carriage on above items extra.

THE RADIO AND ELECTRICAL MART

2538 PORTOBELLO ROAD, LONDON, W.II.
Phone: PARK 6026.

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.  Suitable 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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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 polnt
of instability.

COMPLETE STABILITY, LESS THAN 0.28 of 1% distortion, R.M.S.
output voltage 509 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
“W.W.” The HATFIELD oscillator is now made with 3 output
impedances to suit any Head on the market. 45 Kc/s 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, 10/6 post frea. 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 .
The famous Ké deck; twin track, two speed, with push buttons
and electronic braking, is a beautifully finished job at only £19/19/-
Post free. Or £3 down and |2 monthly payments of £1/10/-,

TAPE AMPLIFIERS

The HATFIELD amplifier is complete with oscillator as above, and
magic eye, less speaker, at £12/15/-. Or £2/10/- down.

COMPLETE RECORDERS
The HERGA recorder incorporates ALL the above items together
with a first-class crystal mike and one reel of SCOTCH BOY tape
in an attractive two-tone portable cabinet, absolutely complete at
39 gns. Or £7 down and 12 payments of £3.

Further details and H.P.forms from:

HATFIELD RADIO
78 STROUD GREEN RD., LONDON, N.4

| AUDIO OSCILLATOR UNIT
=) Type 2

This compact, pre-
calibrated unit is an
improved version of
the original instru-
mentand is eminently
suitable for incorpor-
ation in any equip-
ment requiring an
accurate source of fre-
quency covering the
range 20~to 20 ke/s.
An output of approx-
imately 10 voltsr.m.s.,
is available and Ther-
mistor  stabilisation
ensures that this re-
mains eonstant & 1dB
throughout the entire
range, Its power re-
quirements are small
and it is supplied
complete with drilling
template and all acc-
essories required for
fitting. When fitted to
a high fidelity ampli-
fier it enables rapid

Prlce . £1-0- checks of performance
(Postage & packing 3/6) 1o be carried out.

SEND FOR FULL DETAILS OF THIS
AND OTHER INSTRUMENTS

EASY PAYMENT TERMS AVAILABLE

HOMELAB INSTRUMENTS LIMITED,

615-617, High Road, London, E.10
Phone ; LEY 5651

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

Dt a—A sensitivity of 25 milli-watts
and capable of handling mains voltage on
the contacts with alternating currents up
to 0.25 amps. Being polarised it has the
advantage that the Armature contact can
be biased to lock in either direction by
suitable adjustment of the contact screws
which provides a usefu! facility where
pulse operation is required. Speed of

TYPES

Actual
Size

POST OFFICE

TWO SPEED—SIMPLE PUSH BUTTON
CONTROL

THE NEW K6 UNIT

List Price 19 GNS.

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.

3,000 & 600 RELAYS
TO SPECIFICATION
Tropicalising, impregnating
and Services jungle finish it |

required. Delivery 3-4 weeks.

SEE AND HEAR IT AT
YOUR LOCAL DEALER

MODERN TECHNIQUES

138-144 Petherton Road, London, N.5
Tel. : Canonbury 5896

AManufucturers to H.M. Gouvt. Depts. and leading Contractors

L. E.SIMMONDS LTD.

$ BYRON ROAD, HARROW, MIDDX
Telephone : Harrow 2524 — 0315
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INTERESTING AND
PROGRESSIVE

APPOINTMENTS

AVAILABLE

AT | Plessey lFOR

ELEGTRO-MEGHANICAL
DRAUGHTSMEN

ELECTRONIC DRAUGHTSMEN
JIG & TOOL DRAUGHTSMEN

The posts are permanent and pensionable and
offer excellent opportunities for advancement
for those with previous experience in elect-
ronics, radio, television, aircraft electrical and
mechanical accessories, or jig and tool design.
Good salary offered to selected candidates.

Please write, phone or call:

THE EMPLOYMENT MANAGER
The Plessey Co. Ltd., liford, Essex
Phone: liford 3040 Ext. 59

JASON forr M.

STANDARD TUNER £15.17.0

(including tax)
-Four valves type Osram Z.77, one being
used as a limiter. This tuner has better
than average sensitivity, and the tuning
drift is negligible. Useful range at least
60 miles from Wrotham.
Ask yourlocal high fidelity dealer for a demonstration or visit
one of the following:—
Arthurs (Arthur Gray Ltd.), 150-152, Charing Cross
Road, W.C.2. TEMple Bar 5833.
City Sale & Exchange Ltd., 93-94, Fleet Street, E.C.4.
CENtral 9391,
Classic Electrical Co. Ltd., 352/364, Lower Addiscombe
Road, Croydon, Surrey. ADDiscombe 6061,
Cly;léRadio Ltd., 18, Tottenham Court Road, W.I. MUSeum
5 .
H.C. Harridge, 8, Moor Street, W.1. GERrard 7108.
Ho;leys Radio, 285 Camberwell Road, S.E.5. RODney
4988

Home Radio of Mitcham, 87, London Road, Mitcham.
MITcham 3282.

A. Imhof Ltd., 112-116, New Oxford St., W.C.l1. MUS 7878.

Lanes Radio, |I, Gardner St., Brighton. Brighton 20773.

Rogers Developments Co., 116, Blackheath Road, S.E.|0.

TIDeway 1723,
TeleSRadlo (1943) Ltd., 189, Edgware Road, W.2. PAD
4455

The Gramophone Exchange Ltd., Astra House, [21-123,
Shaftesbury Avenue, W.C.2. TEM 3007.
Vortexion Ltd_, 257-263, The Broadway, Wimbledon, $.W.19.

LiBerty 2814,
-Webbs Radio, 100, Dean St., W.l. GER 7308,

In case of difficulty please contact:—

THEJASON MOTOR & ELECTRONIC CO.

328, Cricklewood Lane, London, N.W.2.
SPEedweli 7050.

|
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The Patent Department of

THE GENERAL ELECTRIC CO. LTD.

at their Research Laboratories,
East Lane, North Wembley,
Middlesex,
have openings for young
PHYSICISTS or ELECTRICAL
ENGINEERS

The successful candidates will be given
opportunities of being trained to qualify
as Patent Agents. Previous experience of
Patent work is desirable but not essential.
Applicants should have some background
and interests in the electronic field, tele-
communications or radar.

These appointments carry excellent pros-
pects, and a high level of remuneration can
be expected on qualification. Candidates
should be free of National Service commit-
ments if under 26 years of age.

Apply in writing to the Staff Manager
(ref.: RLO/34) giving full particulars of
experience, qualifications and age.

H. WHITAKER G3SJ.,
SYCAMORE WORKS, SYCAMORE AVENUE, BURNLEY

Phone: BURNLEY 4924 (A.R.B. APPROVED)

Manufacturers of precision Quartz Crystals in & wide variety of bases covering the
complete range 40 Kc. to 18 Me. in lundamenml frequencies. Al arc made to
extremely fine tol and can be given up to .005%.
Plated electrodes of gold, silver or alumlnlum with wired in spot welded contacts
are available. Quotations can be given for any type of cut or mode of osclllation
inciuding a complete range for filter circuits with zero temperature co-efficient
over a sensibiy wxde !emperwure range. Onr new works is‘ cquipped with up-to-

the-minute X-ray orl ensuring
of all cuts. Aruﬂclnl nglng hy etching :md plntlng by evaporation under vacuum
ensure long term f the final Early delivery can be given

of most types. Our regrind nervlce is still available and in some cases we are prepared
to quote for iowering the frequency of your existing erystals.

SPECIAL OFFER:
200 ke. DT cut, zero temperature co-efficlent over the range—30" centigrade to
+55° centigrade. Frequency adjustment .005%, or better. Mode: Face shear.
Bilver-plated electrodes. wire mounted. Basing jin. pin spaced. Other bases to
order, £1 each.

Sotolthantl) SN

® NO TRANSFORMER NECESSARY @ FOR MAINS OR LOW VOLTAGES.
Rapld Heating—Extreme Lightness—Twenty models—DBit sizes, 1/8°, 3/18", 1/4°, 5[16'
3/8"—Prices trom 19/6. Voltages from 6{7 v. to 230/50 v,
Have you tried our * Permabit * instmmenls or our * Permatip * bite? {Illustrated below),
They need no and last i y. Detzils in folder 5.P.5, sent on request,

RFGD TAADE MaRk

Sole Manwufacturers and Distributors:
LIGHT SOLDERING DEVELOPMENTS LTD.,
106, GEORGE STREET, CROYDON, SURREY.

Tel. CROydon 8588.
=

—

P
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TUNERS

for BAND Il

COMMERCIAL TELEVISION
Specially developed for. incorporating into
new T.V. receivers, or for tuning standard
receivers for reception of Band III. Price£6.

About 2; million T.V. sets will probably
be tuned for Band lll reception. Make
sure that you are up to date. Write
to us today for fullest details—or visit
us on Stand (18 at the RADIO SHOW

Ask also for details of Valradio T.V. Projection Receivers; DC/DC
and DC/AC Converters ; Vibrator Units.

LIMITED

New Chapel Rd., High St., Feltham, Middx. Phone: Feltham 4242

WIRELESS WORLD 149
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Hermetic@

sealed

transformers
for
tropical

conditions

STL 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.

B STEWART TRANSFORMERS Ltd:

75 KILBURN .LANE, LONDON, W.10 - LADbroke 2296/7

THE ENGLISH ELECTRIC CO., LTD.,,
l 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.

Z& I AERO SERVICESLTD.,

OFFER_THE FOLLOWING GUARANTEED
EQUIPMENT:

BONDING TESTERS, AM. Ref. No. 5G/2126, com-
plete with matched leads with spikes...........cccceueuee £6 15 0

GENERAL RADIO TYPE 804C U.H.F. SIGNAL
GENERATOR, Range 7.5 to 350 mc. in five over-
lapping bands. Output voltage 20 mV. Power sup-
plies 115/230 v. A.C. In handsome wooden cabinet,
2UArANTEEd A5 MeW..eiiii.iiiieiiiiiii it ieie e aeiaais €65 0 O

COMPLETE INSTRUMENT LANDING [INSTAL-
LATIONS (L.L.S., TYPE ARN-5A), as per official tech-
nical specifications, released to A.R.B. requirements.

Also available separately.

R-89/ARN-5A Glide Path Receivers with crystals €25 0 0
BC-733D Localiser Receivers complete with crystals £15 0 0
BC-732 Control Boxes ..........ccoiiiiiiniiiniiiineiinnas £2 0 0
Limited quantity of modern version Glide Path Receivers

R-89B/ARN-5A.

LAVOIE MODEL 105-SM (TS-127/U) U.H.F.
FREQUENCY METERS, range 375-725 mec,
accuracyy | MiGHR . . e oai . « v os g s €50 0 O

1-222 V.H.F. SIGNAL GENERATORS, range 8-
15 me. and 150-230 me., with Crystal Check Points,
output 100 mV., power supplies 115 v. A.C. Suitable
for Band [ll servicing.
PRICE, brand new and guanteed .......ccccccirieinninnee £I12 0 0

Packing and carriage extra.

Please write for full Catalogue to :

Z & 1 AERO SERVICES LTD,
19, Buckingham St. London, W.C.2
Telephone: TRAfalgar 2371/2

Please offer us your surplus Radio Equipment.
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H.E. COMMUNICATIONS

RADIOTELEPHONE—RADIOTELEGRAPH

50 watt TRANSMITTER.-RECEIVER INSTALLATIONS
Complete with all ancillary equipment and spares.

Mobile — Marine — Fixed Stations

Supply: 12v. D.C. & 100-130 & 200-250v. A.C.

Frequency : 1.5-12 mefs. VFO or Crystal Control.

Write for full details, schem. diagrams, ete.

BROADCAST STATIONS

FOR IMMEDIATE DELIVERY .

250-275 w. New-Short Wave or Medium Wave complete
Broadcast Stations. R

To Broadcast Authorities” and Governments' specifications.
Special Models for tropical use. Please write for catalogue.

@® 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
MI-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 enquiries.

BRITISH SAROZAL LIMITED

ELECTRONIC WORKS
I-3 Marylebone Passage, Margaret St., London, W.I
Cables: Sarozal, London.  Telephone: LANgham 9351 (3 lines)

A.LD. and A.R.B. approved.

THE
BRITISH NATIONAL

RADIO SCHOOL

ESTD. 1940
NOW IN OUR FIFTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our appropriate study course.

What prospects for your C. & G.
Exams?

Let us help you to pass three or four,
NEXT May. We shall be doing it for
lots of your colleagues.

A.M.Brit.l.R.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

PLEASE NOTE NEW ADDRESS :

PRINCIPAL, M.LE.E.,, M.Brit.l.R.E.
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON, BRISTOL, 8
Tel. BRISTOL 34755

MEASUREMENT ENGINEERING LTD
have an attractive VACANCY for an ELECTRONIC EN-
GINEER to take charge of a new Section at their Laboratories
in Amprior, Ontario, CANADA.

This Section will be concerned with the Design of MAGNETIC
AMPLIFIERS and Applicants should be Physics or Engineering
Graduates with several years’ Industrial Experience, including
two years on Magnetic Amplifiers.

‘The salary offered is in the region of 5,000 dollars, or more for
outstanding qualifications and experience, and the prospects
are excellent.

Arnprior is within easy reach of Chalk River and Ottawa, and is a
growing town (present population 5,000) with good communica-
tions and all amenities.

Measurement Engineering Ltd. is one of the best known
Canadian firms in the Electronic Instrument field, and has an
expanding business, particularly in the supply of instruments
for nuclear research and industrial electronics.

Interviews London (England). Box No. 4617.

TECHNICAL WRITERS
are required by the
INDUSTRIAL ELECTRONICS DIVISION

of ** ENGLISH ELECTRIC *

Subjects covered include INDUSTRIAL CONTROL
SYSTEMS, INDUCTION HEATERS, COMPUTORS
and general electronic devices.

General qualifications are an interest in industrial electronics
and writing, coupled with a background of Electronic Engin-
eering. Houses are available to the successful applicants. This
is a rapidly expanding field of engineering and offers first-class
opportunities to ambitious people. :

Write to Dept. C.P.S., 336/7, Strand, W.C.2
quoting Ref. No. 1377A.

SENIOR INSTRUMENT DESIGNER
THE FAIREY AVIATION CO. LTD.

Our expanding programme in the Guided -Missile and Auto-

Pilot field requires the appointment of an experienced Instru-

ment Designer to lead a group designing and developing instru-

ments. The instruments will include gyroscopes, accelerometers,

gir _driven turbo-generators and small electro-mechanical
evICes.

Applicants should be able to accept full design responsibility
for these instruments, be of at Feast H.N.C. standard and
preferably hold a degree.

The man appointed will be in an unusually good position
to benefit from the very successful experience of the Company in
this sphere of activity and will be Eaid a good salary with
annual bonus. There is a pension scheme with associated life
assurance, and the location, 10 miles west of London, is congenial.
Apply, quoting reference WW/14, with full details of cxperience
to the Assistant Manager, The Fair¢y Aviation Co. Ltd.,
Weapon Division, Heston Aerodrome, Hounslow, Middlesex.

A number of GRADUATES are required for a long
term project of exceptional interest and outstanding
importance by the ENGLISH ELECTRIC CO.’s
GUIDED WEAPONS DIVISION at LUTON,
including a
MATHEMATICIAN familiar with
Celestial Mechanics and routine com-
putation, and

.PHYSICISTS/ENGINEERS with
experience in servo mechanisms, elec-
tronics and radar.

These are permanent and progressive posts with

unusual opportunities for the right men. Applica-

tions to Dept. C.P.S., 336/7, Strand, W.C.2,
quoting Ref. S.A.50K.
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Wireless World Classified Advertisements

Rate 7/- lor 2 lines or less and 3/6 lor every additional
line or part thereof, average lines @ words. Box Numbers
2 words plus 1/-, (Address replies: Box 0000 cfo *“Wireless
‘World” Dorset Houss, Stamlord St., London, 8.E.1.) Trade
discount details available on lpnhhﬁan Press Day:
September 1955 Iissue, Tuesday, July 26t No re- |
sponsibility accepted for errors,

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as o
resuit 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
J.R. ELECTRICA & ELECTRONIC
VELOPMENT, Ltd Bickford Rd., Wit-
mingham, 6. Tel. East O

in’ the manufacture of High
Fidelity Sound Reproducing equlpmem
including:—

WILLIAMSON Amplifiers, Tone Control
Stages with variable Steep Cut_ Filters, Cross-
over TUnits, High Fidelity Portable Tape
Recording equipments ideally suitable for
replaying the new EMI pre-recorded tapes,
Professional Recording Amplifiers, Microphone
Mngng Units, etc. Send for details [oxi%g

fon,
SPECI

leaflets.,
SHIRLEY Laboratories, Ltd., 125, Tarring

Road, Worthing, Sussex, the precision high
fidelity specialists; amplifier type SB/I -15E, 15

watts outgu 5 respo 15 to ¢/s, bass
1t 8db, treble llft 14 db, cut
20 db. B.V. A va ves, complete with engraved’
panel, 18gns; with 3 position switched input
filter 19gns; also the Jupiter reproducers at
34gns, the WB/U 6-wati amplifier, 12gns; the
new ullard 20-watt EL34 amplmer, tape
amplifiers to suit most decks; specialized

amplifiers to order for the musical and scien-
tific industries. Tel. Worthing 513, 55710095
RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
103, £5; quality a.mgllﬁer. 2X6L6 output,
£5; oilers.—18, Alverley Lane, Duncasti:e“rESSS
ODIFIED 1155 and Power Pack with

speaker; £8; demonstration.—Cro don
7744 Ext 328, 8-5 p.m. 956
Rx’s and coils in_stock, also ARBB.

BCSABR CR100, etc.—Requirements please
T. & I. Service, 254, Grove Green Rd
Londun. EJ11. Ley. 4986. [
ARGAINS in TV 8in and 10in sets, from
£5 (not workmg) £9 (working).—Television
Assurance, 7, Stan Row, ertford St.,
Park Lane, W.1, Gro 135 {4931
OMMUNICATION receiver, Eddystone type
8.556, 12v supply, as new; also G.E.C. bat-

tery charger, 12-6-4-2v, amps, 230v_a.c.
supply; offers?—Sands, Mill ouse, Wood-
borough, Pewsey, Wilts. (4950

tuner, M.W. and
ully smoothed power supply
or use with all high ﬂdellty amplmers
including 4 valves, approx. hall original price:
limited number bargain,—Box 2974. [4817

RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECOND-HAND WANTED

GENTLY required, short wave receivers;

we pay immediate cash for clean equipment.
K.T. RADIO’S, 156, South Ealing Rd., W.5.
Ealing 1303. Open Saturdays. [4899

LOUDSPEAKERS—SURPLUS AND
SECONDHAND

VITAVOX Klipschorn, perfect; £50 or offer;
American FM/AM tuner wanted.—Box ?3992

EW TEST EQUIPME
Tv ignal intensity meter (8.1. M) for aerial
cks and mstallation etc.; send for full
details, —Radio Aids,
ford. Tel. Watford 598

, 29, Market St., Wat-
{4926
TEST EQUIPMENT—SURPLUS AND
SECONDHAND
SPEED!VAC pumps, Edwards, type 1, with
8in_v-pulley, £15: Motorised 230v AC, £21
VARIACS, type 80C, In: 200-240v, 50c. Out:
220v, 71/-2 amps, £5/10 Type 500L- 3G, In: 180v,
00C; 0-180v, 7+7 amps, 4.
CONSTANT volta%e transformers by Advance.
In: 204-278v. £
AUTOMATIC voltage stablhzers or 200-250v
AC mains. Ferranti movm%tco 61/4-Km £70.
1440Va less relay, £

MICROAMMETERS, 2l4in, M.C., ﬂush round.
centre_zero, 250-0-250ua, 22/6 %r
ROTARY converters In: 24v DC. Out: 50v
AC, 1 ph, 50c 8 amps, 450W, g
MAGSLIPS always in stock. Also Velodynes,
Amplidynes, Servo-Motors, Selsyns, Torque-
Am uﬂers. Xron comd potentlometers. ete.
% HBAY, 54, Pixmore Way, Letch-
won.h Herts. Tel. Letchworth 1851. [0097

PARTRIDGE
Type P.3878

a ‘must’ for
every constructor

of the 20-warr
HIGH-QUALITY
AMPLIFIER

designed by W. A. Ferguson *

Optimum conditions are obtained in the
form of oufput stage used in this amplifier
when about 409, of the primary winding
of the output transformer is common to
The Par-
tridge Type P.3878 is of C-core design with

anode and screen grid circuits.

tappings of 439, of primary turns, and is

specified by the designer for this

amplifier.
* ¢ Degign for a 20-Wutt
High Quality Amphﬂer by
a1 Ferguson, B.Se. (Eng.,),

A.C.G.1., Grad. L.E.E.,
Wzreless Wmld June.

Two other Partndge components are neces-
sary for this circuit:
Mains Transformer Type P.3877
Smoothing Choke Type P.3879

RELEVANT LITERATURE IS
AVAILABLE ON REQUEST

PARTRIDGE

TRANSFORMERS LTD

TOLWORTH SURREY

Phone: ELMbridge 67317/8

TEST EQUIPMENT—SURPLUS AND
SECOND-HAND
HUNTS bridge type C.R.B.3, latest model;
£18; new condition. —Badman Long Cren-

don School, Sheringham, Norfolk. [4827
SIGNAL generators, oscilloscopes, eutput
meters, valve voltmeters, frequency meters,

multi-range meters in stock; your enquiries are
invited.—Requirements to R.T. & I, Service,
254, Grove Green Rd., London, E.11. Ley 49856
00!

FOR sale, Taylor model 20A circuit analyser,
5; Taylor model 65B signal generator
£9; Taylor model 45A valve tester, alf
uorklng and in good condition. ——Appiy Sydngy
S. Jones, Ltd 161, Albany R4,
Glamorgan.

NEW DYNAMOS, MOTORS., ETC.
1500 cycles altenators 2KVA, 80v.—E.W.S.
Co. 69. Church Rd.. Moseley. Bir-
mingham. f4601
SPECIAL televison rotary converters, guaran-
teed interference free, fitted radio and tele-
vision filters, wt. 60lb, d.

gram and general use, inputs, outputs and
prices as above; the above also supplied without
:moolt-ihéng, £25 del. immediate despatch; trade
upp!
AT a purchaser’s home 60 mls. 8.W. of Sutton
Coldfleld a 24v
TELEVISION converter was tested on Ekco tele-
vision, 12in tube ststed consumption 135 watts
.c. etrrent from battery only 9% amps, picture
and sound were perfect and completely free of
interference or flutte

above is the labest product of British
manufacture and is guaranteed for one year.
J.A.P, 2A 12hp petrol engine, air-cooled
4-stroke. stnrtlnll rope, tools; £17/10 delivered.
T. PEARCE, 66, Great Percy St., vgogl%

ETC TJSURPLUS AND

(near Angel).

DYNAMOS. MOTORS.
ECOND

DC oonverbor 100 d.c.x230 a.c. 80watts;
Offers.—45, Queen St., Ramsgate. (4938
OTARY convertor, 200/220v d.c. in, 230v
a.c. out, 500va; £6.—73. Lesh Lane, Bar-
row. {4828
2.000c/s motor-alternator sets, rnput 220v
d.c., output 80v, 1ph, 6.25amps
500VA, complete with starter. uses cotitrol

panel and voltmeter, all mounted in ventilated
steel cabinet 14inX26inX49in high, new in
orlginal cases; £16, carr. extra.

B. CRAWSHAY, 94 Pixmore Way, Letch-
worth Herts. Tel. 185 (6095

NEW GRAMOPHONE AND SOUND
) EQUIPMENT

FER%LOGRAPH magnetie  tape  recorder
ns.

WEARISI'E tape decks and component parts.
DISC recording machines and blank discs.

LEAK amplifiers, 10w £17/17; preamp £10/10.
GOODSELL, 5w £13/10, preamp £10/10.
RESLO ribbon microphones and stands.
EVERYTEING for the professional recordlnz
studio and quality dealers,

SOUND DISCS (SUPPLIES), Ltd. 178. Bis-
pham Rd.. Southport, Lancs. Tel. 8815

731
T amps 18gns and pre-amps £5/15 tur 3-
heade decks inc. p pack and meter level

GRUNDIG Philips T/R }) mﬁ)dy suppued
Reﬂectograph decks £31, for Lodestar;
amps. for Wearite, Truvux. etc., U/L ou put
TEL. Gla. 1770.
HARDING ELECTRONICS. 120a, Mora Rd.,
Cricklewocod, London, N.W.2. [0032
APE recorders for sale, exchange or hire
in Greater London, good tﬁuamy tape
recorders wanted for cash, types of
repairs, mechanical and electromc, carried out
by specialists, all accessories available, we deal
excluswely ln magnetic recording equipment.
GRAPH RECORDING Co., Ltd..
1, Banway Place, London, W.1. Tel. Lamfham
2156. 3396

BUY British Ferrograph recorders from an
established studio, benefit by our many

Emitape, microphones,
transfer your tapes to our

years’ experience;
spllcers. speakers,

dyna L.P.s.—* Eroica ” ~ Recording
Studlo; 11949). Peel St., Eccles, M/c. Eccles
1624. Director, Thurlow Smith, A. M'c'[lgiz')

INE-VOX disc recording equipments, type

C1J for high-quality recordings from exist-
ing microphone equipment; price from 28gns;
also available as & complete channel inclusive
of mic., amplifier and layback equipment, at
Sogns: type C7 for highest quality professional
requirements—recorder mechanism at 48gns, or
complete channel at 110gns: demonstrations
arranged in London
PLEASE write for details to K.T.S., Ltd.,
‘* Coplow,” Park Rd., Braunton, N. Devon Tel.
Braunton 224. Callers by appolntment m?lyog

GRAMDPHONE AND SOUND EQUIPMENT
S RPLUS AND SECOND-HAND
M Y 8. xt;ed dlsfc c\‘meri wnhlgula’nmpll‘-
eTs rofessional resu [ 2
—Evng, g 451g ?
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EASY PAYMENTS ON
AERIALITE

BAND 111 AERIALS

(To calculate deposit add 10% to the cash
price shown and divide by 9—Balance by
8 monthly payments of the same amount.
WE PAY CARRIAGE!
These aerials have quick fitting elements, al
alloy tube construction and polythene low-loss
tnsulators. Retail prices are given below.
Arrays only lin. mast fixing
Model 700 X0, 3 element
Mode} 701 X0, 4 element
Model 702 X0, 5 element
Arrays only 2in. mast fixlog
odel 700 XT, 3 element ..
Mode) 701 XT, 4 element . .
Model 702 XT, 5 element
Aerials cranked arm wall mo
Model 700 CW, 3 element
Mode] 701 OW, 4 element
Model 702 CW, § element
Aerials cranked arm chimney lashmg
Model 700 CL, 3 element
Model 701 CL, 4 element
Model 702 CL, 5 element
Drajnpipe or 2in. mast end mounting
Model 708 E (dipole, director)
Model 707 E (dipcle, 2 directors)
Model 708 E (dipole, 3 directors]
Aerials 6 feet chimney lashing
Model 700 8, 3 element
Model 701 8, 4 element
Model 702 8, 5 element £4 12
Aerials 108, X 2in. mast, ‘double chimney lashing
Model 702 T, 5 element
Aerials cranked arm moun!mg oﬂ eximnz chimaey
brackets
Models 700 CB, 701 CB, 702 CB—same prices a3
CW types,
Indoor Lott Mounting Aerial
Model 603, 3 element
Model 605, § etcment

Send your Remittance to Desk 202

“LAFCO"

3, CORBETTSPASSAGE, ROTHERHITHE
NEW ROAD, BERMONDSEY, S.E.16

BERmondsey 4341 (Ext. I)

a:oa: DO PO RO RO OO

SURPLUS

AERIAL MASTS. American Yagi 5 element
array AS-46/APG. 30ft. one piece 4in. dia,
hollow wood masts. 36ft, 3 section 2in, dia.
tubular steel masts. 45ft. 9 section I{in. dia.
American steel masts MS-44, 50ft. Bendix
plywood masts MT-7A, 70ft. American ply-
mold masts, 200 mefs. Birdcage ' H *' array.

20ft. American tripod base aluminium
masts AS/TPX. 9ft. one piece American
olice whips. 18ft. BC-610 6 section whips.

{RECTION FINDERS. SCR-206, SCR-
291, SCR-503, DFG-20, DFG-24, etc.
TELEPHONE AND TELEGRAPH
APPARATUS. ! + | terminals and by-
pass filters; | 4+ 3 terminals; | 4+ 4 terminals
and repeaters, S and SX, S and DX, filters;
power bays; repeaters; V.F, ringers; perfor-
ators; Wheatstone equipment; teleprinters;
undulators; switchboards; rectifiers; EE-65,
TG-10, etc., ete
AUDIO EQUIPMENT. R.C.A. squadron

announcers (12-25 watt speakers), R.CA
25 watt high power speakers. Portable
megaphones PA-4.

CONTROL UNITS. RM-6, 7, 12, 13, 2I,

25, 29, 42,
AMERICAN TRANSMITTING TRANS-

FORMERS AND CHOKES. A large
variety by Amertran, Kenyon, R.C.A.,
Thordason, etc., ei

TRIPLE DIVERSITY RECE!VERS. 1.5 to

30 mefs. Self contained on rack with ail
refinements, Full details available.

100 WATT BROADCASTING TRANS-
MITTERS by Woden. Self contained in
4(c, 6in. cabinet £22/10/- with valves.
RACKS, de luxe, 19 inches wide channe!
iron sides, 3 x 2, 3ft. 6in., 40/=; carr. 10/-.
Many other items too numerous to mentio:.,
Send your requirements, Lists avallable.
All packing and shipping facilities.

PP. HARRIS

ORGANFORD DORSET
Telephone: Lychett Minster 2J2.

GRAMOPHONE AND SOUND EQUIPMENT
—SURPI LI\JIIS gND SECOND-HAND

FOR sale, Recording Equipment
complete, type STR/I

230/250v,
including recorder, amplifier, speaker
4021 type microphone, cutters and disc
OFFERS_ and enquiries to Chiet Educatlou
Officer, 38, High St., Croydon. . [48%0
ISC _Recorder and Amﬁ)l ifier, Grampian,
with accessories. pormbe practlcally un-
used, perfect, 78 r.p 96/1 £130; Vor-
texion Tape Recorder. ‘as new 2 12, Maud
Rd., Dorchester. {4898
MINIFON pocket recorder, orlginal model in
leather case, owner changing to latest
model; complete with spare Teels of wire,
microphone, typist’s headset. battery box for
larger batteries, etc.: price £30.—Box 4694%85
APE recorder bargains: Sound Mirror, shop
soiled; 45gns; Wright & Weaire tape deck,
complete with ampllﬂer 39gns; office etalker
cost £60, 2 at 39gns each; new autochangers,
8gns; please add 7/6 cnrrlage —A. Rose, 134,
Lewisham Way, S.E.14. Tideway 2330. [4845
ERROGRAPH model D, in walnut with
waterproof carrying cover, outstanding
performer, as new in every respect £55; Gar-
rard transcription motor type 301, unopened
offers; Decca 2-speed motor with twin head
pick-up C and D, £6; older type 78 motor and
pick-up, 25/-; G.E.C. metal cone speaker, un-
used, £4/10; Manchester area.—Sale 5475 or
Box 4933. [4960

EW COMPONENTS
new W W. design; collsets, parts, avail-
a.I)le now; BEL FM and transistor pxoneers
—Marlborough Yard, London Archway, N.19.
Arc. 5078. [o185

NEW mains transformers, fully shrouded.
210-230-250v, primaries 350-0-350 150ma,
secondaries, 6.3v 4 act, 6 3v 2a, 5v 3a fly leads,
42/6. 400-0-400 200ma 6.3v 4 act, 6.3v 3 act,
5v 3a, 63/-—C. S. F. Steward, 6, Brou hton
Rd., Hudlelgh Essex. T

COMPONENT%-SURPLUS AND

SECOND-HA

ADIO CLEARANCE, Ltd., 27, Tottenham

Court Rd., London, W.1. Tel. Museum 9188
ELECTROLYTICS, capacxty volmge. size, tg
of mounting, price post paI 400, 6v,
luz. 1/9; 250+250 6 2in, lug, 2/ 40,
150v, 1X2. clip. 276; 20420, 275v, 1x2, lug,
P b s, 275v, 1/2, lug. 3/3, 16+16
1X2. 00, 275, 350v,
450v, 3,X2, lug, 1/6; 16,
7/!1)(2 tag, 2/9 15-4-15, 450v+20mf 25v,
lug, 4/6. 200, v%‘xl% clip, 1/5 75,
450v 1X2, clip, 2/-;

3 X2, clip,
%2 olp, 4968, 3507525 v,
v, X2, clip, / .
1-'»,1)(41«4,, clID 5/6; +1
clip, 4/-; 1004200, 350/425v'
e 6/9; 604250, 275/350v. 13, X4
cllP ; all ali cans, some with sleeves, afI
oltages, WKQ@, surge where marked, new
stock guaranteed.
SmA meters, moving cofl, bakelite case, 2in
square, ﬂush mounting new, boxed; 7/-' post
oaid: 50m 8/6.
MAINS tmns 250-0-250v, 80ma 6.3v, 2.8A.
5.3y, 0.6A, Pri. 0- 210-230 250v 12/- post paid.
TELEVISION chassis, lted, steel,
size 14X13X 2%m. wlth 13 valve
holders (9- BQ Pax, Cer, 2-B7G Cer,
1-Int. Oct. amph.), 20 various tag strips, cut
awa.y for metal rect.,, llme trans.,, etc.; 9/11

a

rear tube mounts to fit above
chassls 3/~ pair, post paid,
focus rings. wide angle, tetrode tube,

P.M.
fullg ad, ustable 12/- pos ;
EARANCE. 7, Tottenham Court
n W.1 el "Museum' 9188, [0015
SOUTHERN RADIO SUPPLY, Ltd., 11, Little
Newport Street, London. .C.2] "Se
displayed advertisement, page 156.

METAL -GLASS seals: single-way, hermetic-
ally sealed terminals for soldered connec-
tions and fixing: mostly 1kv and 2kv sizes, new
(surplus), 65/~ per 1.000 assorted.—P. B. Cra

Shf 94, 'Pixmore Way. Letchworth, Herts. ’I‘el

ANTED EXCHANGE, ETC,
EXTRUSIONS by Marley.

BUYERS requiring rigid and flexible tubes and
sections in thermoplastic materials should a.sk
for a quotatlon from Marley Extrusions, Dep

ls’gg, Lenham, Maidstone, Kent. Harrletsham

{4735
ANTED. receivers 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 215 o1
3000 type P.O. relays with 5 000ohm coils
wanted in quantity.—Box 4623.

[488
ANTED, tuning units, TN17, TN18, TN19.
MINE detectox(':s required, Government sur-

com Ble te

~3f
-4

for R54/APR4 £50 each’ offered.—Box
[o2e61

plus No R €25, condition new/unused.
—Details t¢ 3ox 4984, (4961

ANTED, set manufacturers’ or ex-Govern-
ment radio equipment, large or small
quantities of valves, electrolytics, speakers,

meters, also components.
LOWE BROS. 9n. Dlana Place, Euston Rd..
N.W.1. Eus, 163 [4488
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CABINETS

We can supply any

Cabinet to YOUR OWN

SPECIFICATION, The one illustrated can be

obtained in wainut, oak or mahogany for

£19/15/-, or as a COMPLETE RADIOGRAM

incorporating:

5.VALVE SUPERHET,

3-speed Pleessy Autochanger

and 10 in. W,B, Speaker £48 0 3

8-VALVE ARMSTRONG F.C.48,

3-speed Collaro Autochanger

and IOi!\t 7W.B. Speaker £60I48

14-YALVE ARMSTRONG EXP I125/c,

3-speed Garrard Autochanger

and |2in. Goodmans speaker £955II

Alternative arrangements of Chassis, Speaker and

Autochanger can be suppiied.

Send /- for complete Catalogue of Cabinets,

Chassis, Autochangers and Speakers {refunded

on receipt of order), H.P. can be arranged.
LEWIS RADIO COMPANY

120, GREEN LANES, PALMERS GREEN,

LONDON, N.I3. BOWes Park 6064

grw%awm
W"

Specialists in Sub
miniature Telecommuni-
cation Components.

STAND  OFF
INSULATOR

For 1500 volt working
Overall  height 1.1°,
Over chassis 86",
Silver plated spill .35,
6BA hexagon stud
chromium plated.

MINITRIMMER

Standard maxi-
mum capacities up
to 13pF. Voltage
500 DC. Base 3"
square with fixing
centres for 10 BA
L% apart,

Details from—

O)SILIE Y

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS

Tel : ULVERSTON 3306
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GALPIN'S

ELECTRICAL STORES
408, HIGH STREET, LEWISHAM, S.E.I13
Tel.: Lee Green 0309. Nr. Lewisham Hospital.
TERMS: CASH WITH ORDER. NO C.O.D.
All goods sent on 7 days’ approval against cash,
EARLY CLOSING DAY THURSDAY

Clie_m:s in Eire, please allow at least double the
carriage stated to allow for customs clearance
charges.

EX-R.A.F. DYNAMOTORS 24/28 volts D.C.
input IZOO volts |7 milliamps 4 hour rating.
11/6 each

EX-RADAR IMPULSE TRANSFORMERS,
2 Mu-Meztal 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, Outpu:
at 300 watts, £7/10/- each Clforward.

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.,7/6 each,

EX-G.P.O. EARPHO NE with separate carbon
type Microphone, 40 ohms resistance, 6/6 each.
AUTO WOUND TRANSFORMERS, 4 kilo-
watts 110 to 230 volts or vice versa, £15 each,
C/forward; ditto double wound 3 kW., input
230 volts, Output 55/0/55 or can be used the
other way round, £16/10/- each, Cfforward.
MAINS TRANSFORMER. Input200/250 volts,
Output 25 volts 2 amps., centre capped, 22/6 each-
EX-R.A.F. MORSE TAPPING KEYS, com-
plete with flexibfe 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; another
same .input, Output 4 volt.s 20 amps. twice,
30/-each, C/paid.

LARGE WIRE WOUND FIXED RESIS_T-
ANCES, 350 ohms to carry § amp., slider easily
fitted, 5/- each.

MAINS TRANSFORMERS, 220/230 volts.
Input 0/9/18 volts 3/4 amps., Output suitable for
battery chargers, etc., 22/6 each.
ELECTROLYTIC CONDENSERS, 1000
M.F.D. 75 volt worklng, 6/6 each; 2000 M.F.D.
12 volt working, 5/ each, post {/-.

EX-W.D. CONVERTORS, 18/24 volts D.C.,
Input 450 volts D.C. Ou:put complete wuh
reduction gear, these can be easily converted to
work off A.C. mains approx. power § h.p. sult-
able for grinders, lathes, etc., 20/- each, post 2/6.
HEAVY DUTY SPOT WELDING TRANS-

FORMERS, input 200/250 volt.s QUTPUT a
combination of 2, 4, 6, 8, 10, 12 volts at 120/
150 amps. New £6/|5/- each carrnage 6/-.

MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT a
combinationof2,4 6,8, 10, 12volts a!50/70:mps
New £5/2/6 C[pald

HEAVY DUTY L.T. OUTPUT TRANS-
FORMERS, 200/250 volts Input, Output a
combination of 6, 12, 18 and 24 volts at 30 amps.
£4f2/6 each. C/paid.

Another Input as above, Output 0, 6, 12, {8
24 volts at 12 amps., 55/- each, post 2/ "Another
input as above, Ou:put 0, 6, 12, 18, 24 volts,
6/8 amps., 4616 each.

HEAVY DUTY L.T. TRANSFORMERS,
suitable for rectifiers, soil heating, etc. Input
200/250 volts. Output a combination of 6, 12, 18,
24, 30, 36 volts at |5 amps., 67/6 each, post 2/6
Anotherinputand Outputasabove butat 6 amps.,
47/6, post 2/-. Anotheri mput and output as above
but at 4 amps., 36/6 each

EX-RADAR MAINS TRANSFORMERS. In-
put 230 volts. Output4 or 5 Kilo-voltsat 30 min.,
also 3 L.T. windings 4v.2a.,6.3v.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, |2
‘volts D.C. input, outputs 500 volts 50 mA. 275 v.
100 mA. Complete with smoothing, 22/6 each,
carrfage 2/6. As new.

1,000 WATT AUTO WOUND VOLTAGE
CHANGER TRANSFORMER, tapped 0/110/
200/230/250 volts, £5/15/- each, carrlage 4/6.

500 watt ditco, £7/15/-, carriage 7/6.

350 watt 55/-, 500 watt 75/-, 200 watt 45/-.
CHARGING KITS CONSISTING OF
RECTIFIER AND TRANSFORMER for
charging 6 or 12 volt baiteries at 2 amps. (input
200/250 volts) 32/6 each; ditto for 4 amps., 46/6
each
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WANTED, EXCHANGE, ETC.
ANTED, HRO coils, Rxs, etc., AR885
BS348s, S27s, etc.—Detalls to R.T. &
Servlzg 254, Grove Green Rd., London, Ell
Ley
WANTED B.C.610 Halicrafters, E.
transmitters and spare
best prices.—P.C.A
mersmith, W.6.
ANTED, good quallty communica
tape recorders, test equlpment
radios, record players, amplifiers, valves, com-

Radio, Beavor Lane,

ponents, etc., estb. 18 years.—Call, send or
‘phone Ger. 4638, Miller's Radio, 384, N
Court, Leicester Sq., W.C.2. 4824 |

ANTED, signal generators types TF144G,
TF517F, TF762A. frequency meters type
BC22], TS174. TSL175; also receivers types
R1359 and R1294._Send price and details to
Hatfleld Instruments, Ltd.. 175. Uxbridge Rd..
Hanwell, W.7. Tel. Ealing 0779/9857. [0037
LL U.S.A. VH.F. test and communication
equipment; TS174, TS175, TS47, B.C.221
freq. meters; recelvers '1294, 1359, Hallicratters
2! , U.S.A.; A'PRA and tuning units
TN16, 17, 18 and 19, RCA ARS88D-LF, Halli-
crafters SX28; valves 70TA-707B, 2K28. 2K39,
2K33, 2K41; highest offers glven by return.—
Ger. 8410 and 4447. Universal Electronics, 22.
Lisle St., Leicester Sq., London, W.C.2. [0229
VALVES WANTED
NEW valves required for cash, all types, quan-
tities; send list for quotation.—Langrex, 3,
New Pk. Rd., Londom, S.W.2. [4836
ALL tynes of valves required for cash:. state
quantity and condition,—Radio Facilities
td., 38. Chalcot Rd.. N.W.1.

._UJ

Primrose 9090.
{4071

ABINETS
EWIS RADIO hnve the best selection and
finest finish.—See page 152. [0224
XCLUSIVE sale of cablnets in bakelite for
television apparatus offered to conmstructors
for different countries.—Apply Box 4928. [4947
ALNUT radiogram and television cabinets,
soundlg constructed; stamp for details.—

R. Shaw. 69, Fairlop Rd. Leytonstone, lEll

ETERS WANTE
VISUAL 1ndlcators. type 3 (10Q/4). model
7. as made by Sangamo Weston, any
quantity
G.R, PRODUCTS. 22.
Bristol, 4
WE urgently require meters of all types,
ter components, test equlpment etc.;
any quantlty large or small; prompt ¢
ERS ELECTRONICS, Ltd.. 91. Hampstead
Rd London, N.W.1. Euston 1639. [466
REPAIRS AND SERVICE
MAINS transformers rewound, new trans-
{ormers to any specification.
MOTOR rewinds and complete ovelhauls. first-
class workmnnshlp.
F.M. ELECTRIC Co., Lt Pott,ers Bldgs.,
Warser Gate, Novtingnam. Bst. 117 Tel. 4789%:

HIGH-QUALITY LP’s from your tapes; 20/-
ea.—Direct Sound. 556, Romford Rd., E.12.
8147, 14922
OUDSPEAKERS
Loudspeaker

Runnymead Avcra:ue.

repaired promptly.—Mode!l
Service. Bullingdon Rd.
Oxford. 462

MAINS transformers, E.H.T.s. chokes, field
coils, etc., promptly and “efficiently re-
wound or manufactured to any specification.
LADBROKE REWIND SERVICE td.. 820a,
Harrow Rd.. London, N.W.10. [0222
ERVICE sheets for hire or sale, over 2.000
models, radio and television, s.a.e. enquiries.
Always at your service.—W. 1lbert 24, Frith-
ville Gardens, London, W.12. Tel. She. 3052.

RANSFOR'VIER rewind sejvice, mains
H.T. transformers and chokes, prompf
deuvery, range of replacement types ex-stock
or manufactured to your specification.
METROPOLITAN RADIO SERVICE Co.,
Kilburn Lane. London, W.10. Ladbroke 2296

OTICE that Melton Electronics, Ltd., 387,

Ashley Rd., Parkstone. Poole, Dorset,
manufacture transformers, chokes, line and
frame outputs, R.F. and E.H.T. coils, and a
complete range of *‘ C '’ core cy?
YOUR engquiries for rewinding al Commercial
Types will receive immediate attention {491
24-HOUR service, 6 months’ guarantee, any
- transformer; rewind, mains outputs and
i.f.s., etc.; all types of new trans., etc., sup-
plied to specification; business heading or ser-
vice eard for trade prices.—Majestic Winding
Co., 180, Windham Rd.. Bouranemouth. [4268
D C BOULTON for repairs to any loud-

speaker, specialists on heavy and P.A.
types; cone assemblies. field coils, repair acces-

sories, pressure unlts, microphones; trans-
formers rewound and to spec ﬂcatlon, motor
rewinds.—Lumby St., Manchester Rd.,, Brad-
ford. Tel 22838. {0171

RMATURE rewinding service to the trade,
vacuums, drills, grinders, hood dryers,
dental motors, vacuum ecleaner armatures re-
placed from stock; 24 hours’ service; every job
uaranteed we also speclalize in complete over-
auls and rebuilds of vacuum 1

parts for -;lame- ,Spec:a/lsts

domestlc |

ﬂ/mesﬁony

for over 20 years in

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.

e 8 VALVES including 2 double triodes.
e 8 WATTS output from push-pull tetrodes.

o NEGATIVE FEED BACK—20 dB. result-
mg in negligible distortion and hlgh damp-
ing factor.

o BASS and TREBLE controls independent
and continuously variable. LIFT as well as
cut. Unique Thermometer Visual Indicator
ensures positive sctting of these controls.

e MAGIC EYE Tuning Indicator.

e 4 WAVE BANDS: 16-50. 49-120, 190-550.
900-2000 metres.

o Large 4 colour illuminated dial.
o Overall size 124in. x 9in. x 93in. high

TV.5 14" and
17" CONSOLE
TELEVISION

Giving the true
black ~ 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 rtinted filters, pin-
point focussing, full bandwidth and accurate
interlacing, ensure BRILLIANT DAYLIGHT
VIEWING.

The cabinet is finished 'n beautiful walnut
veneer and makes an elegant 'addition to any
well furnished room. Silent running castors
are fitted for easy movement

The Prices (lncludmg Purchase Tax) are;—
£82

17in. CONSO 19 o
14m.CONSOLE . £72 9 0
'fl'ﬁc chass:s may be purchased separately as
Ol

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 nossible to
receive them in your area.

vacuum cleaner parts, hoses, bearings,
brushes for any make In stock.—Regam
, Park Lane, Leeds,
PAINTS, CELLULOSE. ETC.
PAINT spraying hancbook, 3/6 post free,
cellulose and synthetic pamts and all spray-
ing requisites supplied; catalogues free.—Leo-
nard Brooks, 53, Harold Wood. Romford. 0207

tans,

Elec- |
[o028

Write to us for descriptive literature mentioning
.W. H.P. terms are available.

WIRELESS &
ARMSTRONG Tecevision CO. LTD.
WARLTERS ROAD, HOLLOWAY. LONDON. N.J

Telephone : NORth 3213/4
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“ AUTOMAT *’ CHARGERS
and POWER PACKS

as supplied to Ministries, Airline Co,s, ete., up to
600 watts. Correct design, best materials and
workmanship.

Selenjum rectifier stacks, 40 ma. to 10 amp., with
or without transtormers,

“AUTOMAT” BSELP
REGULATDIO CHARGERS

port™* model as iilus.
(or 6 v./12 v. B amps.,
using 8.TF.0. selenium recti-
fier, damp-proof, ultra
relinble, wt. 18lb., for
215/245 v. AC., £6/5/-
Carr. 4/6 extra. Gtd.
12 months. Also our well
known 12 v. 3 amp.
charger with protective
ballast and glow indicatos,
69/6, dmo 8 v, 2 amp./
12 amp., 69/8.
ditto, 12 v. 1 amp., 42/8, postage 1110 v'. 8lb.

FOOLPROOF CHARGER KITS. Genuinely trouble
free and ultra reliable. As sold for 11 years through
“ W.W." with full data sheet and instructions, No, 1
Kib, Westalite 3 amp. rectifier, 65 watt tapped, im-
pregnated trans., ballast bulb, for 2 v. 8 v, 12 v. charger,
all rectifier trouble_s ellmlnaud 48/-, p.p. 1)10, Hlndmme
steel case, louv! /8.
No. 1A Kit. 3 a rectifier, 65 watt tram ballast, res.,
ammeter for 2 v, 6 v, 12 v,, 3 a, 52/6, p.p. 1/10.
No, 2 Kit. 12 v.2 amp. rect., 45 watt trans., ballast
Indicator bulb for 2 v., 6 v., 12 v. charger, 36/6. Case
12/@, p.p.1f10. Wt. 8ib. with case. Minor Kit, 6 v.2 amp.,
32/-, p.p. 1/10, case 12/6 extra. Senior Model, for
6 v,j12 v, at 4 to 5 amp., 12 v. & amp. 8.T.C. rect., 85
watt, trans., ballast bulb, 84/, p.p. 2/-. B8lider Kit,
120 watts trans., 14 v. 6 amp., large finned type rect.,
slider res., high grade ammeter, wt. 171b., for 6 v./12 v.
charger, £4/13/-, carr. 4/-.

SELENIUM RECTIFIERS, new stock not surplus, 6 v°
1a., 4/-, 2a 718. 4 a., 15/-, 12v.06u 5/- 1a, 6
2 A., 9[6, all p.p. ﬂd. 12 v.jl14 v. 3 a. to 84 a., 15[8
ed 8 a,, 32[— 10d.
u(] mA 219 24 v. 03 By Bl 1
5 a., 42/-, 8 a., $2/-, al
4727930 v 1a, / ifiers, 120 v.
80 mA. RM.2, 3[ 135 v. 30 mA. elim., 5/8. 250 v,
80 mA., 7/, 250 v. 100 mA. bridge, 141& All p.p. 6d.
Many other L.T. and H.T. types in stocl

CHAMPION PRODUCTS
43, Uplands Way, LONDON, N.21.  Phong LAB 4457

WORLD'S FINESY

KITS

v

ARKAY

RADIOS

PHONOGRAPHS
TEST EQUIPMENT HI-Fi
Weite for FREE Brochure

Radio Kits. Inc. ¢ 120 cepar sTREET
NEW YORK 6, NEW YORK « U.S.A,

WEST END RADIO

BARND 3 AERIALS, Attachment 22/6. H type
59/6. P. & P. 1/6.

CANADIAN MARCONI No. 9 recelvers 89/8. P.
& P. 7/6.

108_”1'1ECEIVERS vib. pack and spkr. §5/-. P &
VENNER TIME BWITCHES. Clockwork  45/--
Mains 85/-, P. & P.2/6.

10in. SPEAKERS in cabinet, slightly soiled, 25/=,
P, & P 2/6.

HTILT BATTERIES 60-1.6v,
2/8. P. & P. od
CLOCKWORK YLASHERS.
9/6. P. & P. 1/,

layer-built, tested,

120 flashes per min.,

SAVAGE AUTO TRANS. 4Kva. 100j230 infout.
£8/15/-. Carriage free.
MINIATURE BLOWERS 24v. 1/135 H.P., 5,000
revs. 15/, Py

gog.l'x;gmms Rotary, 8 colls in case, 7/6. P.

SYLVANIA RED EF50 7/g ea. P. & .P. 6d.
POWER PACKS 500-0-500v. 260 M/A., 6.3v. bA.,
from mains, double smoothed for 5U4 Rec., 45/-
P & P76,

1,000 BARGAINS FOR CALLERS [

WEST END RADIO LTD.
14, LISLE STREET, LEICESTER

SQUARE, LONDON, W.C2.
Phone: GER 7341  OPEN ALL DAY SATURDAY

| Portsmouth and Cardiff Centres, ma

SINESS AND PROPERTY

BU |
ONG-ESTABLISHED small radio, TV, elec-

trical; £2,¢
modation; modern k at value; Portsmouth
area; owner retxrmg.—Box 4372.

OUTH Devon.—Coastal resort, radio/tele-
vision business, all main asencies no oppo-
sition; t/u of £8,000, can be vastly improved;
].leasn.n living accom. with dellghtful
views; freehold and business, £7,500, s.a.v.—
Bettesworth, Greenslade & Co., 29, Fleet St
Torquay.
BUSINESS OPPORTUNITIES
OUR invention or idea considered for out-
right purchase or {Jxoduction on a royalty
basis by firmi of electronic engineers. ——?g’?lz

Box 4124
WORK WANTE
XACT translations French/Spamsh/Engllsh
—For details apply to Smart, 4, June Close,
Coulsdon, Surrey. Tel. Uplands 8549, [4849

CAN we help Your development or produc-
tion; nssembly and wiring service at your
disposal. —R.A.E. Co., 135a, Kentish Town
Rd.,, N.w.l. Gul 011 (o219
CAPAC[TY available for small plastic moulds
and stamping tools; highest llmns
work, reasonable prices; speciality,
alds ‘and electronic components.—Tool
23b, St. Stephens Ave., London, W.12.
D IGN development and prototype construc-
tion facilities available in all flields from
wer supplies to band front ends, A.M,
.M., etc.; enquiries from the smaller manu-
facturer especially welcome.—Tel. Granby
1300 Imgeual Radio and Television Co., Bux-
t., Leicester 14977

GAPACITY AVAILABLE
AVE winding capacity available.—Avis &
Baggs, Ltd., Gosbrook Rd., Cavers[ho%rgq
B.

DUE to further expansion of our works and
facilitles manufacturers are advised that
immediate capaclty is available for the manu-
facture of transformers, chokes, and induct-
a.nces including wave-winding of all types.
DFIELDS solventless varnish vacuum
pxegnanon and enveloping processes
apgroved specifications.
NE engraving on
Enquiries to Melton Electronics,
Assgxley Rd., Parkstone, Dorset. Tel.

MISCELLANEOUS
ERROGRAPH 2/AN as new L70, Reslo rib-
bon micr., used tapes half prlce.—Box 4989,

4974

PE'I'I'ER type M paraffin engine, with 110-

volt D.C. generator, in perfect condition,
with service manual: nearest £10 secures,

W. BLEASDALE & Co., Radio and T/V En-
glneers, 7, Blackburn Rd., Accringtom, Lancs.
Tel. Accrington 2822. 14937
LP and 78 tape-to-disc sub-contract work

available. Send fullest details of equip-
ment intended to use, referenmces, charges.—
Box 4990. [4975

'OPPER winding wires ex stock, competmve

rices, 17 to 48 swgs, plain enamel, tinned,
synthetie, silk, rayon, cotton covered and I.lt!zi

types.—Box 4414
ALWORK. all types cabinets, chassis,
acks, etc., to your own specification;
capa.clty avmlable for small milling and cap-

stan_work up
(G4Bl)4—
[0208

im-
to

metal and plastics.—
Ltd., 387,
Parkstone

4911

1lin bar

PHILPOTT'S ME'I‘AL WORKS td.,
Chapman St., Loughborough.

OUR own tape recording transferred to

disc.—Write, call or hone Queensway
Private Recording Studios, 123, Queensway,
W.3. Tel, Bay. 4992. Studio recordings, tape
recording service, {4957
BUILD your own TV and learn about its

geratxon, maintenance and servicing;
qualified engineer-tutor available whilst you
are learning and building.—Free brochure from
E.M.I. Institutes, Dept. WW.58, London, W.4.
(Associated with H.M.V.) o180

LE’I‘ professionals transfer your tape record-
ings; record your broadcasts; supply your
requirements. D.s. 10in disk 15 6. 12in 18/6.
Also .S Disk vouchers with tapes
chased from Sound News Productions,
Bryanston St.. London, W.1. Amb. 0091. ({4976
OPPER wires enamelled, tinned, Litz, cotton,
silk covered, all gauges; B.A. screws, nuts,
washers, solder[n tags, eyelets, ebonite and
laminated bakehte panels, tubes, cml formers
fnol rod, headphones, flexes, lates
radio publications, full range avauabi list,
s.a.e.; trade supplied.—Post Radio Supp es. EEl
Bourne Gdns., London, E.4. [013: 8
BUILD your own highly emclent aerial for
M. commercial TV, ; we supply an
ex-radar antennae display’ consistin of moulded
bakelite insulator, stand-off mounting bracket,
dipole elements and director easlly adjusted to
suit whatever band required; these aerials have
cost several pounds to manufacturer; our
special price on'y 15/- plus 1/6 packing and
postage.—Walton’s Wireless Stores, 48, Staf-
ford St., Wolverhampton. [o14s

NOTICES

RITISH SOUND RECORDING ASSOCIA-
TION. Details of membership, open to

the professional sound recording engineer and
all others interested in recording high quality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Manchester,

be ob-
tamed from the Hon. Membe; cretar,
H. Houl%ate, AMIEE, 12, Btrongbow Rdy.,
l:mnm,

350 Ireehold good living accom- |
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ENSON'S
ETTER

BARGAINS

?lYIPAgSDZgEWZ?Rg?]’NAxé:QCARTONS RF. UN;I;S)
or -. (Postage o
RF25, Boiled, 10/-. G L g
IF. Ampllﬂer Type 178, new, 22/6. Power Paoks,
250 v. 80 mA., D.C. and 6.3 v. 3 a. A @, smoothed
fuse, ete. In case, 40/- (carr. 8/-). Relays, small
6v.2 br.1m.,
DYNAMOTORS D. C. (approx., 250 v. 80 mA.,
at 6 v.), 8/6. 12 v. input, 250 v. 60 mA. and 6.3 v.
outputs, P.M. fleld, 7/6. Filters for these, 2/8.
Eddystone, cased, smoothed, 12 v. D.C. to 190 v.
75 mA., 15/-; 12 v. to 300 v. 200 mA., 17/6 (carr.
6/-). Hnllicm"er. 12 v. to 250 v. 78 mA {vibra-
rack) and 300 v. 165 mA. dyn., both on cased
chassls, smoothed and filtered, new, 50/- (earr.
8/6). TRANSFORMERS, new, std. maina input:
6.3 v.3 A. (twice), t&pped 4v. and 5 v., 9/6; 230 v.
t83v.5a. and 10a., 17/6; 2 kV. 5mA 2v.2a.,
17/6 740-0-740 v. 165 VA., 470-0-470 v. 220 vA.,
4 v.8a., C.T. (twice), 30/- (wr 6/-). 350-0-3450 v.
120M 63v.4a,4v. 6/~ (post 2/- each).
RX181, valves 2/{EF54, l/hCaZ 1/CV66, VHF, with
rotary coil seleetor, 17/6.
CO-AXIAL RELAYS 12/24 v. Type G, 7/6; R1155
Coilpacks, new, 12/6. used ©/6; L.F. Filters, 2/8;
Condensers, tub 3x.1 d., 1/-. BELLS, under-
dome A.C. 50 v., 3/, (-enemtors. band 50 v. A.C.
5/6. CLOCKWOR! Contactors, 2 impulises per sec.,
8/8; 1 minute dial, in quarters, for these, 12 v.
inchlng relay, 2/6.

METERS—BRAND NEW-—BOXED
Fit

FSD Beale Size Type Price
500uA 3iin. MC FL.Rd. 25/
2mA in. MC Pr.Rd. 10/6
10maA 3iin. MQ FLRd. 7=
10mA 4fin. MC FLRd. 20/-
ngA 200A 33n. MC FLRd. 7Pf-
25mA 50A 3fn. MC FLRd. /-

0mA 2in. MC Pr.Rd. @j=
40 & 120mA 2in. MC VFlBq. 7/6
100mA 300mA 2in. MC Fl.Bq. B5f=
100mA 3n. MC FLRd. 7/-
150mA 2in, TC  Fl.8q. -
200mA 2in, MO  Flaq. 8/-
250mA 3%in. MO FLRd. -
1A 2/2{n.TC  Pr.Rd. 7/-
1A 2{in. MC Pr.Rd. 7/~
2.5A ‘ZMn. MC Pr.Rd. 8/-
3A TC Pr.Rd. @/-
List and enquiries. S.A.E pleasel Terms. Cash
with order. Postage extrs. Immediate despatch.
Closed 25 July-1 Aug.

Callers and Post Callers

W A BENSON (WW)
308 Rathbone Rd.,
Liverpool 13.

8TO 1804.

SUPERADIO
(W’chapel) LTD,, 116
‘Whitechapel,  Liver-
posl 1.  ROY 1130.

ARC 1 VHF Transmitter/Receivers installations.
R89B/ARN5 Glide Slope Receivers.
ARN7 Radio Compass installatloas,

The above and many other American radio equipments
in stock at Croydon Alrport,

PHONE, WRITE OR OALL:

AVIONICS LIMITED,

CROYDON AIRPORT, SURREY
Telephone : CBOydon 8396/7/8
tams : Aeradio, Croydon.

f

Introducing the:—

TYANA TRIPLE THREE

Reg. Design
= No. 867884
MAKE SOLDERING A PLEASURE
SMALL SOLDERING IRON
Complete with detachable BENCH |9 6
STAND /

The smallest hlgh -power soldermg iron*
Length only 84in.; adjuscable long bit dia-
3/16; mains voltages 100/110, 200{220+

230/250.
The “STANDARD"

Popular Soldering Iron

now reduced to 14/11
Replacement Elements and Bits for both types
always available,

KENROY LIMITED
152/297 UPPER ST., ISLINGTON,
LONDON,

mo“ooommm%

Telephone: Canonbury 4905-4663

%' Nmmm"mwoon &]

1%
()
;
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DEPENDABLE
RADIO SUPPLIES

122 TOTTENHAM STREET, W.I
TEL.: LANGHAM 73917392

I minute Goodge St. Station

ROTARY TRANSFORMERS
; H.T.31
Input 1.5 v.

Qutput 250
v.at 25 mA.

H.T.32

Input [ 1.5 v.
Qutput 490
at 65 mA.

A\
H.T .31, 55/-. Post 2/-. H.T. 32 30/-. Postage 2/-.

ROTARY
TRANS-
FORMER
D.C. Input D.C. Output
27 Volts 285 Volts
1.75 Amps. .075 Amps.
Can be used on |2 v. Price 36/7 ea, P.p. 2/-.
FRACTIONAL
H.P. MOTOR
BRAND
NEW
HAS MANY
USES
12 or 24 volts
19/6 P.P. 2/-

INERT CELLS

Ex. Gov. Brand new. Ideal for
models, door bells, etc. Fill with
water to charge. Lastsfor years.
-5 volts. 26 each. P.P. 9d. ea.
Size 4+Xx2X2in.

HEAVY DUTY SLIDING
RESISTORS

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/-.

AMERICAN 807 VALVES

Brand new. Inoividually boxed. Price §/-
each. P.P. 6d. Special price for quantities.

WHITNEY LAMPS BELLING & LEE

PANEL FUSE
EX UNITS HONBERS
Red, Green or clear EX UNITS
1/3 each. 7 Pin Plugs /6

Quantity and Export Enquirles Invited.
Callers also welcome.

Open Monday to Friday 9.30-5.30. Saturday
9.30-1.

TERMS—CASH WITH ORDER AND C.O.D.
DEPENDABLE—ALWAYS DEPENDABLE

rASSISTANTS (scientific).—The Clvil Service

PUBLIC APPOINTMENTS

Commissioners invite applications for pen-
sionable posts; applications may be accepted up
to December 3lst, 1955, but early application
is advised as an earlier closing date may be
for the competition as a

announced either X
interview

whole or in one or more subjects;
boards will sit at frequent intervals,
AGE 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 26 with specialised experience may be

admitted. 1

CANDIDATES must produce evidence of having
reached a prescribed standard of education,
particularly in a science or mathematical sub-
ject; at least 2 years’ experience in the duties
of the class gained by service in a government
department or other civillan scientific estab-
lishment or in technical branches of the forces
essential in one of the following groups
scientific subjects:—

fi) ENGINEERING and physical sciences.

il) CHEMISTRY, bio-chemistry and metal-

lurgy.

(iii)= BIOLOGICAL sciences.

(iv) General (including geology, meteorology,
general work rangin? over or more groups
(i) to (ili) and highly skilled work in labora-
t,oréLcra(ts such as glass-blowing).
INCLUSIVE salary scale £262 (at 18) to £545
Emen) or £469 (women); starting pay up to
402 (men) or £362 (women) at 25; women's
gag subject to improvement under Equal Pay
cheme; somewhat less in provinces; oppor-
tunities for promotion. .
FURTHER particulars from Civil Service Com-
mission, Scientific Branch, 30, Old Burlington
St., London, W.1. quoting No. S 59/55. (4843

ATOMIC Energy Research Establishment,
Harwell, invites applications for the posé
of analogue computer programme engineer to
assist a section leader in the development
and operation of analogue computers for the
investigation of a variety of problems concern-
ing the overall control and safety of nuclear
power plant; duties will include liaison with
other engineering groups, reactor physics and
electronics divisions; applicants should be at
least 26 years of age and possess minimum
qualifications of Higher National Certificate
in electrical engineering or i 1
Certificate science subjects,
qualifications; a degree in science or electrical
engineering subjects is desirable together with
a knowledge of electronics; experience of
analogue computing techniques, light electro-
mechanical devices, automatlc control or servo-
mechanisms would be an advantage; the suc-
cessful candidate will be appointed with the
grade of experimental officer (£775—-£945 il).a.)
and will be required to join the authority's
contributory superannuation scheme.—Requests
for application form should be sent on a post-
card to the Establishments Officer, U.K. Atomic
Energy Authority, A.E.R.E., Harwell, Didecot,
Berks, quoting 27103/292. (4842

SITUATIONS VACANT
The engagement of persons answering these
edyertisements must be made through the local
office of the Ministry of Labour and National
Service, etc., if the applicant is ¢ man aged

- 18-64 or ¢ woman aged 18-59 inclusive., unless

he or she or the employer is excepted from the
vrovisions of The Notification of Vacancies
Order 1952.

LIAISON Engineers.

JUNIOR Engineers who would like to widen
their experience and feel they have a flair for
selling are offered the opportunity of building a
career with the Plessey Components Division.
Applicants, who should not be over 28 years
age, must possess & sound engineerin
background. pleasing ersonality,
appearance and the ability fo mix easily are
essential qualities. This Division of the Com-
pany sells to the radio, television and elec-
tronic industries and knowledge in these flelds
would be advantageous, The appointments
carry an excellent salary dependent on age and
experience, are permanent and offer unusual
opportunities for advancement in a rapidly ex-
panding organisation, The Company operates a
generous life assurance and pension scheme,
PLEASE reply to:
THE Employment Manager,
THE Plessey Company, Limited, Ilford. Es:‘sgezxg.

VHF radio link engineer required

FOR the maintenance of Multi-Channel Links.
Previous telephone and radio experience
essential.

APPLY, giving full details of experience to
Personnel Manager, Pye Telecommunications,
Ltd., Ditton Works, Cambridge. (4891

ENT EDUCATION COMMITTEE.
NORTH-WEST Kent College of Technology,

Dartford.

DEPARTMENT of Electrical Engineering.
REQUIRED September Assistant Lecturer in
Electrical Engineering. i
APPLICANTS should be %raduates of a British
University or hold equivalent qualifications and
should have industrial experience in Electronics
or Telecommunications. Teaching experience
would be an added qualification. Balary Burn-
ham Technical Scale according to the qualifi-
cations, either Grade A (£450X£18—£725) or
Grade B (£525X£25--£820) plus graduate and
other appropriate allowances.
FURTHER particulars and application forms
obtainable from the Principal, North West Kent
College of Technology, Miskin Rd., Dart,fo[rgéez

IT°S THE

ROLLS-ROYCE

PERFECTION

THAT COUNTS

Dear Sirs,

I am a customer, having
two of your Transformers,
which I believe are the best
in the world. . . .

G. L. A. B,, Washington,

U.S.A.

Savage ““ Massicore ” Trans-
formers are meeting more
exacting electronic needs than
ever before—including those
of Rolls-Royce, makers of
the best car in the world.

(SAVAGE é}%’mmz)

e
NURSTEED ROAD,
DEVIZES d WILTS.

Telephone : DEVIZES 932
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OPPORTUNITIES

IN RADIO |

72 Get this FREE Book!

‘ENGINEERING
OPPORTUNITIES'
reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 144
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.
ILR.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”

1f you're earning less than £15 a week this
enlightening book is for you. Write for your
copy today. It will be sent FREE and
without obligation.

BRITISH INSTITUTE OF

ENGINEERING TECHNOLOGY

388b COLLEGE HOUSE,
£9-31, WRIGHT’S LANE,
LONDON, W.8.

UNTT

ENGINEERING  OPPO)

CHEAPER IN

C A B L E SMALL COILS

All coils 20-49 yda, in length, -unless requested shorter.

All prices per 100 yd. lot, less supplied, add 8%. Ful
200 yd. coile are available add 5% to any price.

8/029 7&'029
TWIN FLAT 1/044 3/029 W/E (23
Rubber or Plastic ...... 50/- 64/6 78/6 135/-
Bingle V.LR. .......... - 28/8 48/8

fi =
EARTH WIRE 7/029 tinned copper 10/- a 100-ft. lot. SBend
for lista of other cables, flexes, wiring accessories and surptus
switch and fuse gear. (We buy surplus electrical itema, send
detajle.) Add part carriage to small orders please.
BRITISH DISTRIBUTINd Co. (Desk W), 591, Green Lanes,
London

| gaged i

WAFER SWITCHES
TO SPECIFICATION

One or more type “H”
switches having any desired
contactarrangement or wafer
spacing made from parts sup-
plied by A.B. Metal Products
Ltd.

Most types despatched within
48 hours.

Send for Price List of 82
« standard '’ arrangements
and switch design chart

Orders and enquiries by post only:
SPECIALIST SWITCHES |
24 CRANBOURN STREET, ‘

LONDON, W.C.2 |

WIRELESS WORLD

SITUATIONS VACANT
SENIOR Draughtsmen.

DUE to expansion of the Electronics Dlvision
of the Plessey Company, Ltd., there are several
vacancies for experienced men in the following

flelds:—
1. DESIGN of a wide range of electronic
equipment, including work to Service require-

ments.

2. MECHANICAL design of precision mechan-
isms for quantity production.

THESE vacancies carry attractive salaries and
long-term prospects in reward for hard work
and offer good stafl conditions, including
superannuation and insurance schemes. Appli-
cations, which will be treated in confidence,
should be addressed to:—
THE LESSEY Co.. Ltd.,
Ilford, Essex.

Vicarage Lane,
4711

| [ENOINEERS & Physicists.

FERRANTI, Ltd.,, in their new Laboratories
are engaged in a programme of electronic de-
velopment of great industrial importance. The
work involves the use of digital computers to

| control machines and industrial processes and

covers a wide and cxpanding field of applica-

tion, oﬂergxtlg long-term interest to those en-
n_it.

DEVELOPMENT activity for these projects is

taking place in the field of electronic circuitry

(including pulse technique), digital computers,

magnetic recording and servomechanisms. en-

gineers and &}xyslcists having experience as well
as interest one or more of these subjects
are frvited to apply.

THE appointments are
1 scope for initiative in an expanding organi-
ticn; a salary commensurate with the qualifi-
tions required will be paid; staff pension
scheme; apmicatlon

auest (quoting Ref./EP/AL) to—The Personnel
Officer, Ferranti, Ltd., Ferry Rd., Edlnb&x'glklé

SUNVIC CONTROLS, Ltd.

TESTERS required for type testing in connec-
tlon with the design and manufacture of a
wide range of electrical control equipment and
instrumentation for the Test Department of a
rapidly expanding company;, applicants must

have had industrial , experience and suitable
technical qualifications, preferably Higher
National Certificate; housing accommodation

can be arranged where necessary.—Write giv-
ing particulars of training. experience, etc.. to
‘Works Manager, Sunvic Controls, Ltd., Eastern
Industrial Estate, Harlow, Essex. (4992

TRI NITY HOUSE, London.

RADIO Maintenance Assistants wanted:—
RADIO Maintenance Assistants are required to
maintain radio and radar equipment in Light-
houses and Light Vessels.

CANDIDATES must possess a knowledge of the
fundamental principles of radio and radar and
must have had practical experience in the
maintenance and use of such equipment.
WHEN not engaged at out-stations successful
candidates will be required to work at_the
Trinity House Depot, Blackwall, London, E.14.
Salary scales £565, rising to £695 (minimum
linked to age 26), or £45 . rising to £610
(minimum linked to age depending on
qualifications and experience.

APPLICATIONS to be made in writing to The
Secretary, Trinity House, E.C.3 not
later than 15th August, 1955, stating age,
present occupation, gqualifications, experience
and enclosing copies of testimonials. [4955

OPPORTUNITIES in Australia

FOR

ELECTRONICS development and design
engineers.

MECHANICAL design engineers,

PRODUCTION methods engineers.
AUSTRALIA’S largest radio and _electrical

organisation requires a number of professionally
qualified development and design engineers at
the laboratories and factory in Sydney, New
South Wales.

SPECIALISED knowledge in almost any fleld
of tele-communications design could be used
to advantage and there are excellent prospects
for men of ability and Initiative in a progres-
sive company situated in a rapidly developing
country,

APPLICANTS should preferably be in the age
group 28-35 years, and commencing salaries
would be from £A1,350-£A1,750, depending on
qualifications and experience.

APPLICATIONS are also invited from engi-
neers outside this age group, who possess
special qualifications or experience.
ASSISTANCE would be given towards sea pas-
sages to Sydney of successful applicants and
their families.

PLEASE write to Amalgamated Wireless (Aus-
tralasia), Limited (App.), 99, Aldwych, Lon-
don, W.C.2. (4972

E.M.I. ENGINEERING DEVELOPMENT, Ltd.

TRANSFORMER Design

A VACANCY has arisen at the Feltham labora-
tories of this active company for an engineer
to work on transformer design and development,
The person we are looking for will have at
least Ordinary National and preferably have
had some experience in the field; but this is
not a pre-requisite for consideration. The post
is pensionable, and prospects are excellent.—
Please send your first reply to Personnel Dept.
(ED/235), E.M.I. Engineering Development,
Lid., Blyth Road, Hayes, Middlesex. {4897

permanent and offer |

form will be sent on re- |
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|ISOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type 38" (Walkie-
Talkie). Complete with 5 valves. In metal carry-
ing case, Readyfor use. Less external attachments.
30/- per set.

ATTACHMENTS for use with '* 38 '’ TRANS-
RECEIVER: HEADPHONES 15/6; THROAT

MICROPHONE with lead and plug, 4/6;
JUNCTION BOX 2/6; AERIAL 2/6;
| SPECIAL OFFER of used ‘'38" TRANS-

RECEIVERS less valves but complete with
ALL COMPONENTS. Excellentfor SPARES.
11/6 per set. P. & P. 2/-.
TRANSRECEIVERS., Type *“ 8" Mark lll.
TWO UNITS (receiver and sender) contained
in metal case. Complete with six valves, micro-

ammeter, etc. LESS EXTERNAL ATTACH-
MENTS. £4/10/-.
RECEIVERS. Type " 109.”” B8 Valve S.W.

| receiver with VIBRATOR PACK for 6 volts.
Built-in speaker, METAL CASE. £5,

| BOMBSIGHT COMPUTERS. Ex R.A.F.
| BRAND NEW. A wealth of components. GYRO
| MOTORS; REV. COUNTERS; GEAR WHEELS:
etc., et;. Ideal for model makers, experimenters,
etc, £3.

| LUFBRA HOLE CUTTERS. Adjustable 3in.
to 34in. For metal, wood, plastic, etc. 6/6.
RESISTANCES. 100 ASSORTED USEFUL
VALUES. Wire ended. 12/6 per 100,
CONDENSERS. 100 ASSORTED. Mica, metal
cubular, etc. 15/- per 100.
PLASTIC CASES. 14 x |0%in.
| ldeal for maps, display, etc. §/6.
STAR IDENTIFIERS. Type | A-N.
both hemispheres. In case. §/6.
CONTACTOR TIME SWITCHES. 'n
sound-proof case. Clockwork movement, 2
[impulses per sec., thermostatic control. 11/6.
?EMOTE CONTACTORS for use with above.

Transparent.

Covers

16.
MORSE TAPPERS. Standard 3/6. Midget 2/9.

Postage or carriage extra. Full list of RADIO
BOOKS 2id.
SOUTHERN RADIO SUPPLY LTD.

Il LITTLE NEWPORT STREET
LONDON, W.C.2 Gerrard 6653

PRECISION SHEET METALWORK—,

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications.

V. W. BEAMISH

Shardeloes Garage, Shardeloes Rd., New Cross,
London, $.E.14.
———Telephone: TIDeway 4795

QUARTZ CRYSTAL UNITS

=

y o

™ "'3[
Qce

R

%

Type |
e ITY

B7 thw

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and
fully evacuated.
Available for the frequency ranges from 100 kc/s.
to 500 ke/s. and from 3 Mc/s. to 16 Mefs. Gold
electrodes applied by _cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.019% Max. adjustment accuracy 0.0039,.
Early delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co. Ltd.
63-71 Kingston Road,
NEW MALDEN, SURREY
Telephone:
MALden 0334

Cables, etc..
QUARTZCO NEWMALDEN
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RELAYS TYPE 3000

BUILT TO YOUR SPEGIFICATION—EARLY
DELIVERY—QUOTATION BY RETURN—
PLEASE STATE RESISTANCE OF COIL
REQUIRED AND CONTACT BUILD UP.

TEST METER FSD IM{A Hcaled 0/100 Resistance
76 okma 2}in. Flush Round. Fitted in metal case
7in. x 5%in. x 2jin. Ideal for making a universal
Teat Meter. 35/-. Post 2/-.

GENALEX EXTRACTION FANS,

230/250 volt, 50

¢y. Induction motor 1,350 rpm 85 watts, 9in.
blules. silent running, £6:15(- age 7/6 .
CELL TESTING VOLTMETERS 3- 0-3 volts. In

leather case with prods. 25/-, Post 2/-.

RATIO ARM UNITS by H. \V Sullunn Brand new.
600 chms +800 ohms. 50/-. t2/-.
WHEATSTONE RESISTANCE BRIDGE
1 to 10,000 ohms. £5.

GALVANOMETER. Mirror tvpe, 5 Microamps F8D.
Table Model in case 8 x 54 x 5iin., scaled 0f5, 0/25,
0/125 microamps. £10.

MICROPHONE. A most attractive professional
crystal mike with beautiful friction sllde, adjustabie
heavy floor stand and 12ft. screened cable, £8/6/-.
Post 2/6.

MICROAMMETERS. 250 FSD 3}in. FLUSH MODEL
837." Specially scaled for test meters. Xnife edge
pointers, magnetic shield. Brand new, 55/-.
BLOWER MOTORS. Dual voltage 12-24 volts. Re-
commended for car cooling or heating, 25/-. Post 2/-.
RECEIVER R1155. BRAND NEW. AERIAL TESTED.
In maker’s original transit case. Now ts the chance
to get one from the best delivery we have had from the
Ministry. Carr. 10/6. £11/196. B8end 8.A.E. for
further details or 1/3 for publication giving circuit
diagrams etc.

45 Mcis PYE IF STRIP. These vision units are brand
new and complete with 8 EF50 valves and EA50.
Our price only 65/-. Post 2/6.

TELEPHONE SETS

FOR PERFECT COMMUNICATION BETWEEN
2 OR MORE POSITIONS

WALL TYPE. One. pair of units, £5. Batteries

5/8. Twin wire 5d. yd. Post 2/6.

DESK TYPE now available, latest modern style.

Two complete units with battery, ready for use,

£8/17/6. 3 core flex required at 5d. per yard.

RACKS P.O. STANDARD for 19in. panels. Steel

channe! sides, correctly drilled. Heavy angle bas:

Helght. 4ft. 10in. or 6ft.

VACUUM PUMPS or Rotary Blowers. Ex-R.A.F.

Brand new, 7 cu. ft. per min. 10lb. per sq. in, at

1,200 r.p.m. Ideal for a brazing torch, etc.  Size

6in. x 4in..shaft2 x }in., 22/6 each. Post 2{-.

SLOW MOTION DIALS. 6in. Scaled 0-100, reduction

200 to 1 or direct. 5/8 each. Post 1/6.

VOLTMETERS. 0/300 for A.C. Mains 50 cy. Clear

5in. dial., 60/-; 015 volts A.C./D.C. 2}in. flush,

15/8.

VOLTMETERS. 0/300 D.C. 2in. flush equare with
external reslstance. 10/8; post 1{-. Easily converted
to read A.C. by using a 5 Milliamp meter rectifier.
at 7/8. Post 8d.

VOLTMETERS. 0-20 M.C.2. Flush 10/8 ea. Post 1/-,
also 0 300 24in. round with 1 M/A movement 30{-.
AMMETERS. 2in. Flush 0/20, 10/6 each. 20-0-20,
12/6 each. 0/30 10/8 each. Moving Coil D.C.
INSTRUMENT RECTIFIERS. Full Wave Bridge.
1m/A..8/@each,5m/A., 7/Bea., 50 m/A., 5/-ea

Manganin.

ELECTRO MAGNETIC COUNTERS. Post Office type
11A, counting up to 9,999, 2 to 6 volts D.C. 3 ohm
coll, 12/8 each. Post 1/-. Many other types in stock,
lsts sent with order or send 8.A.E.
HEADPHONES. HIGH RESISTANCE.
CHR. New, 12/6 pair. Post 1/6.
ACFIL PUMPS. These pumps enable you to fiil ail
accumulators on the bench with the carboy at flcor
level. Brand new, only 30/-. Post 2/-.
ROTARY CONVERTERS. Input I2 volts D.C., out-
put 230 volts A.C. 50 cycles, 100 watt, 92/6 each
Also available with 24 volt input, carr. 7/6.
LISTS AVAILABLE. Meters. Potentiometers, Resist-
ances, All types including High 8tability Carbon and
wire wound. BSend large B.A.E.

L. WILKINSON

(CROYDON) LTD. DEPT. W.W.
19, LANSDOWNE ROAD, CROYDON

4,000 ohms.
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SITUATIONS VACANT
FEDERATION of Nigeria.

| VACANCIES exist in the Posts and Telegraphs
Department of the Federation ot Nigeria for
Engineers, Area Engineers, Staff Engineers
and Assistant Staff Engineers.

DUTIES Include the supervision of staff; in-
stallation and maintenance of equipment,
particularly carrier and V.H.F.; planning, con-
struction and maintenance ot telegraph and
telephone systems and overhead and under-
ground lines; general! duties at H.Q., study
of maintenance methods; fault control, etc.
APPOINTMENTS are on contract in the salary
range £1,116-£2,250 per annum gross accord-
ing to the particular post, with a gratuity
of £150 per annum. Engineers may also be
appointed on pensionable terms in the salary
range £910-£1,560 per annum gross. Quarters
are provided. Generous leave. Free first-class

passages.
CANDIDATES for Engineers appointments
should be between 25 and 35 years of dge
and must have passed or be exempt from
Sections A and B of the examination for
AM.LE.E. or be Assistant Engineers in the
British Post Office with experience in modern
telecommunications practice. Experience with
V.H.F. multichannel equipment an advantage:
for Area Engineers, must be Corporate Mem-
bers of the Institution of Electrical Engineers
or have passed the British Post Office examin-
| ation for Executive Engineers and have at
least five years’ experience in a responsible
position in industry or as an Executive Engi-
neer: and for Staff Engineers and Assistant
Staff Engineers, must be either Corporate
Members of the Institution of Electrical Engi-
neers or have passed the British Post Office
examination for Executive Engineers and have
at least seven years’ experience. Post Office
candidates for Staff Engineers should hold
the rank of Senior Executive Engineer.
FURTHER particulars on application in writ-
lnrz to Dlrector of Recruitment, Colonial
S.W.1. quoting the Reference No
] BCD 108/14/05 D26, and post of which parti-
culars are required. All Post Office candidates
should submit applications through their Per-
sonnel Department.
CLOSING date for receipt of initial enquirles
31st August, 1955.
ORTHAMPTON Polytechnic, E.C.1.

DEPARTMENT of Electrical Engineering.

{ REQUIRED Senlor Laboratory Technician,
Post offers experlence in all aspects of electrical
engineering with either light current or elec-
trical power specialisation; facilities available
for higher education. 5 weeks’ paid holiday
annually.

SALARY £401 by annual increments of £25
to £503, plus suvplement for approved educa-
tional qualification. Post superannuable.—
Aopllcatlons to Head of Department, 4831

K. COLE. Ltd. (Malmesbury Division).

THE Malmesbury Division of E. K. Cole is en-
gaged in the development and production of
radar and communication equipment associated
with" high priority defence projects. Vacancies
exist in the Development Department for Pro-
ject Engineers. Engineers and Assistant En-
gineers with training and experience in the
following fields:

PULSE Circuits

PULSE Modulators.

STROBE Systems.

VIDEO Amplifiers.

TIME Base Generators, etc.

H.F. AND V.H.F. Communication—airborne and
ground receivers, transmitters and aerial sys-

tems.
APPLICANTS should have had technieal train-
ing to Degree or Higher National Certificate
standard. and in the case of project engineers
and engineers appropriate technical design ex-
perience is necessary.
COMMENCING salarles will be dependent on
qualifications and experience and will com-
pare favourably with scales prevailing in the
radio industry.” A superannuation scheme is in
operation. Applicants should apply in the first
instance for a technical staff aoplication form
Pecsonnel Manager. Cole, Ltd..
Malmesbury. Wilts 14702
ELECTRICAL/e]ectronlc/radlo engineers.

A NUMBER of vacancies exist in the desi
organisation of Vickers-Armstrongs (Alrcraft),
Ltd.. Hursley Park. nr. Winchester.
THE work will include development, design
and testing of latest specialised lnstallations
in aircraft; applicants with varying qualifica-
tions up o Degree standard are invited to
apply; salary commensurate with experience
and ability; recommendation may be made for
houcing after quahffring period.
APPLY: Personne Department. Vickers-
Armstrongs (Aijrcraft), Ltd., Hursley Park, nr.
Winchester. 4607
.M.I. ENGINEERING DEVELOPMENT, Ltd.

REDEVELOPMENT Authority.

A VACANCY has arisen for a Senlor Flectronics
Engineer who will be prepared to take over, on
behalf of the company full resvonsibility for
a radar or communications system used by
the Services. His main tasks will be to formu-
late plans for redevelopment with special
reference to increasing the :eliability and ex-
tending the use of the equipment. e post
carries an attractive salary and !s pensionable
and holds out great ongortumtv for the right
man.—Reply in the first instance to Personnel
Dept. (ED/240). E.M.I. Engineering Develop-
ment, Ltd.. Blyth Rd., Hayes. dx. (4898

—TUNERS—

AM and FM

Our FM tuners provide excellent reproduc-
tion with absence of background noise and
are tunable between 875 Mc‘:‘s-loo Mc/s
and will receive the proposed WNational
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:
FMB8I illustrated above, £2| tax paid.
FM82 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.

9 Band (6 Electrical band spread) with
R.F. F.C. 2 I.F. Delayed Amplified A.V.C.
Variable Selectivity. Fly Wheel Tuning.
Tropicalised. Suitable ' for use with any
High Quality Amplifier. £44. Tax paid,
A new model similar to the well-known
S6BS but only 3 Wave Bands; 16m-50m.
195m-550m, 800m-2,000m. £30. Tax paid.
As S6 but 4 Wave Bands: 12.5m-37m,
35m-100m, 90m-250m, 190m-550m. £30.
Tax paid.

3 Wave Bands. 16m-2,000m, R.F. pre-
Amplifier, variable selectivity 1.F. Delayed
Amplified AV.C. very low discortion.
£21/6/8. Tax paid.

As.S5 but 12.5m-550m. £21/6/8. Tax paid.

The Standard high-quality Feeder Unit
34 Specification as S5 but without R.F.
amplifier. £16. Tax paid.

A modified version of all models is available
for use with Leak, Acoustical and other High
Quality Amplifiers.

C.T. CHAPMAN (Reproducers) LTD.
RILEY WKS., RILEY ST., CHELSEA, $.W.10
FLAxman 4577/8

S6BS

56
S6E
§5

Export Enquiries Invited
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RADIO/RADIOGRAM CGHASSIS

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/C 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 .

wide _range tone concrol -~ £13.18.3

7 VALVES PUSHPULL chassis, 6 watt output,

separate  bass and trebie £17.17.9

€CONLrols .oovvevveiiaiiiiiiiininns

" Size
? 127 x7"x 73"

Negative feedback applied

from output transformer Available

sGe:ondary'. . AUGUST.
ram switching on wave-

T ey F/M TUNERS

Plug-in connectlons for | T.V_BAND I

pickup, speaker, gram ADAPTORS

motor.

FULL TRADE FACILITIES
DETAILED LIST AND DIMENSIONS.
DIRECT FROM THE MAN UFACTURER

THE DULCI CO. LTD.

97 VILLIERS ROAD, LONDON, N.W.2.
Telephone: WILLESDEN 6678,

CHAFFEY

CABINET COMPANY

63a, CHELTENHAM RD., LONDON, S.E.15
TEL: NEW CROSS 4766

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clockwork
and electric switches

from 35/‘
Send S.A.E. for tllustrated details to:—
DONOHOE (TIMERS) GEORGE STREET
NORTH SHIELDS, NORTHUMBERLAND

SOLDERING?

You
can’t beat a

PRIMAX
balanced grip

SOLDERING GUN
in unbreakable case\
% For the Radio-T.V.-Telephone

mechanic or amateur < Heats
instantly ¢ Permanent alloy tip
Loop for hanging * 110,200/

220, 220/250 v, A.C. only,

.
s. KEMPNER LTD.

29, Paddington St., London, W.I Tel: HUN, 075§

WIRELESS WORLD

AugusTt, 1955

SITUATIONS VACANT
E.M.I. ENGINEERING DEVELOPMENT, Ltd. l

MICRO-WAVE Design Work.

AN engineer is required at the ermpany’s
Feltham laboratories to collaborate on micro-
wave component design and to investigate
problems arising from quantity manufacture of
micro-wave components and aerials. Appli-
cants should have 4-6 years’ experience and
z degree of science or engineering would be a
distinct advantage. attractive salary is
proposed for this pensionable post and pros-
pects in the company, which is steadily expand-
ing, are considerable,—Please reply in the first
instance to Personnel Dept. (ED/245), E.M.I.
Engineering Development, Ltd., Blyth Rd.,
Hayes, Middlesex. (4896

E.M.I. ENGINEERING DEVELOPMENT, Ltd.

INSTRUMENTATION Engineers.
AN attractive vacancy exists for sn electronic
instrumentation engineer (one senior and one
Junior} for the design and development of elec-
tronic instruments and instrumentation systems.
APPLICANTS should have a sound engineering
background (preferably with a degree) and
appropriate experience in the design and de-
velopment of electronic instruments and Sys-
tems, or closely allied equipment, is essential.
In the ca e senior engineer. experience
in the supervlslon of small development teams
is necessary.
THE posts are pensionable and offer excellent
opportunities for englneers with an inventive
and progressive outlook
PLEASE send full detmls of training, quallﬁ-
cations and experlence, in confidence,
jonnel Dept. ED253), E.M.I, Engmeenng
Development, Ltd., Hayes, Middx. 4899
.M.I. ENGINEERING DEVELOPMENT, Ltd.

A VACANCY has arisen for an electrical/radlo
ngineer at the company’s laboratory at
Feltham. This post would be especially suit-
able for a HN.C. man with service experience
as a radar or communications craftsman. The
salary for this pensionable post is good, and
prospects are excellent.—Please reply in

ﬁrst instance to Personnel Dept. (ED/242) s
E.M.I. Engineering Development. Ltd., Biyt
Road, Hayes, Middlese: 8

E.M,I. ENGINEERING DEVELOPMENT, Ltd.

EXPERIENCED Valve Engineer.

AN lmeresnng vacancy has arisen at the com-
pany’s Feltham laboratories for a valve engineer
with 4-6 years’ experience of both valves and
micro-wave generators. Applicants, who should
be qualified. will have some kuowled e of test-
ing both in quantity, and for special purposes,
will be able to design suitable test equipment,
and have some applications experience. The
szlary offered for this penswnable post is
attractive. and the prospects in this active com-
pany are excellent.—Please address your first
repl to Personnet Dept. (ED/252 E.M.I.
Engineering Development, Ltd., Blyth Road,
Hayes, Middlesex. 4894

E.M.I. ENGINEERING DEVELOPMENT, Ltd.

AIRCRAFT Electronic Equipment.
AN extremely interesting. vacancy has arisen
within the company for an engineer to take
responsibility for the solution of problems asso-
ciated with the installation of all types of
electronic equipment in aircraft. The success-
ful applicant must have had wide experience
in this field; he must appreciate both the aero-
nautic and the electronic engineer’s viewpoint.
e post is pensionable, the salary will be
commensuraie with ability and experience, and
the prospects are excellent.—Please replg
the first instance to Personnel Dept. (ED/ 41)
E.M.I. Englneerlng Development, Ltd., yth
Road. Hayes, X 4892

E.Ml. ENGINEERING DEVELOPMENT, Ltd.

ASSISTANT Trials Planner.

AN assistant is re%uxred for trials plannlng ut
the company’s Feltham laboratories.

gineer we are looking for will have HN C or
similar qualifications, and 3-6 years' experi-
ence, preferably In trials actlvxt and should
be wi Im% to travel. A know edge of tele-
metr{l will be a dlstlnct advantage. The salary
for this pensionable post is attractive and pros-
pects in this actlve and steadily expandmr;

pany are excellent.—Please reply in

ﬁrst instance to Personnel Dept. ED/246).
ne Engmeerlng Development, Ltd., Blvth
Road, Hayes, Middlesex. [4893

SENIOR Technician (Aeradio) required by the

EAST Africa High Commission Directorate of
Civil Aviation for permanent and pensionable
employment subject to a probationary period of
two years. Established civil servants could be
appointed on ‘‘ temporary transfer '’ terms.
Salary scale (including inducement pay and
present 10% temporary allowance) £1,320 ris-

ing 1.498 a year. Free passages. Liberal
leave on full salary. Candidates should have
served an engineering apprenticeship and

possess up-to-date knowledge of modern tele-
communications practice with particular refer-
ence to aeronautical radio ground station
equipment including radar and radio aids to
navigation. They should also have a knowledge
of radio workshops servicing methods and prac-
tice. Preference will be given to candidates
with City and Guilds Full Technological Certi-
ficate in Telecommunications Engineering.—
Write to the Crown Agents. 4, Millbank, Lon-
don, S.W.1. State age, name in block letters.
ualifications and experience and gquote
M2C/40898/WF, ?4905

THE MODERN BOOK CO.,

Britain’s Largest Stockists of British and
American Technical Books.

Elements of Servomechanism Theory
by George I, Thaler. 53s. 6d. Postage I/-.

Mathematics for Telecommunications
Vol. | by D.F. Spooner and W.H. Grinsted.
10s. 6d. Postage 6d.

Thermionic Valve Circuits by Emrys

Williams, 20s, 0d. Postage 6d.
Radio and Television Engineers’ Refer-
ence Book edited by E. Molloy. . 70s. 0d.

Postage free.

The Radio Amateur’s Handbook by
A.R.R.L. 30s. 0d. Postage |/-.

Elsevier’s Dictionary of Television and

Radar and Antennas. 120s. 0d. Postage
free.

Radio Engineers’ Servicing Manual by
E. Molloy. 42s. 0d. Postage |/-.

Radio Data Charts by R. T. Beatty. 7s. éd.
Postage 6d.

The Williamson Amplifier reprinted from
** Wireless World.”” 3s. 6d. Postage 3d.

Simple Electronic Musical Instruments.
for the Constructor by Alan Douglas.
5s. 0d. Postage 3d.

Transistors and Crystal Diodes by B. R.
Bettridge. 5s. 0d. Postage 3d.

R.C.A. Receiving Tube Manual compiled
by Radio Corporation of America. 8s.0d.
Postage 6d.

Radio Valve Data compiled by *° Wireless
World.”* 3s, 6d. Postage 3d.

Please write or call for our catalogue.

19-23 PRAED STREET

(Dept. W.6.)

LONDON, W.2
"Phone: PADdington 4185
Open 6 days 9-6 p.m.

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, BRIGHT ON,
SUSSEX. Tel. : BRIGHTON 25806

THE
Cape 25
AUDIO AMPLIFIEB for the acoustics Iaboratory
or wit|
CAPE FOUR STAGE PREAMPLIPIER forming a
high fidelity reproducer which sets a2 new standard
of performance,
AMPLIFIER £25. PREAMPLIFIERS from £10.
Jlustrated leaflets upon request.
CAPE ELECTBOPHONICS LTD.
43-45, Shirley High Street, Southampton.
Talzphnne g Sou!hampll)n 74251,

TEST METER
AC/oC 10,000 afv
21 RANGES
ICOpA to 1000V

COMPLETE IN DIE-CAST
CASE wiTW YEST LE4DB
CLIPS AND PRODS
FULLY GUARANTEED

senT posT Free For £2.108.
deposit & eleven further monthly
—payments of £1, Cash Price £12.7.6.

tt/‘. suom SB927

7RAD|OCRAFT,§U

69:7t CHURCH GATE LEICESTER
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NEW S.T.C. AND ‘ WESTALITE’,
SELENIUM RECTIFIERS, Largest LT
range in Great Britain, Latest Current
Products. NOT Surplus,

CURRENT PRICE LIST

DEDUCT 15% FROM S.T. & C. PRICES.
S.T. & C. E.H.T. K3/15, 4/5; K3/45, 8/2;
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 26/-; 2.5 a., 29/-;
3 a., 30/-; 4:.34/6 Sa,J/G.aII post 6d.
33 v. 0.7 a., 2 /3 , 28/-; 1.5 a., 45/-;
2 a., 51/-; 3

all pose I L 38/6; 1.5 a., 62/-;
23.,69[] a,10/-;5:.93/-;72v,| a., 49/-;
L 1.5 a., 78/=3 2a.8l/- 3:.?1/-;53,l22[-.

IOO v. | a., 70/-; 112/=;

|74é-' all post IE

BRIDG CONNECTED WITH 7iin.

SQUARE COOLING FINS, 17 v. 6 a,

49/6; 10 a., 56/-; post 1/10.

BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED, or 7iin. SQUARE

COOLING FINS. Both types, same price.
17v.12a,,102/-;204a., 118/-330a., l“/-'SOa..

£12/15/-; 33 v. 6:,9!/— 10 a., i04/-;'12 a.,

168/-; 20:.|&/-;S4v.6a ' 120/- ; 10 a.,

142/=;72v.6a., 154/; 10 a,, 178)-; 100 v. 6a.,

£11; i0 a., £|1/I5I-- all post 2/-.

“ WESTALITE"” (BRIDGE), I12-15 v.
D.C., 1.2 a., I5/10; 2.5 a,, 27/8; 5 a., 31/9;
10 a., su 20 a., 99/6 30 a., 144/80; 50 2.,
235153 24 v. 1.2 2., 15/i0; 2.5 a., 27/8; S a.,
5103710 a, 93/83 20 2., 176/25 36 v. 12 2.,
2785 2.5 a., 5l/~; 5 a., 69/10; 10 a., 130/9;

\

100 v. 2.5 2., 104/10; 5 a., 7;
E.H.T. RECTS., 14D, 134, 22/-; 36 E.H.T.60,
31/10, 18RA, 1-1-16-1 II/- All Post extra.

Wholesale and Retail.
Special Price for Export and Quantity

T. W. PEARCE

66 GREAT PERCY STREET, LONDON, W.C.1
Of Pentonville B4, Between King’s Cross and Angel

sl
'ECHNICIANS (Aeradio)

EAST Africa High Commission Directorate of
Civil Aviation for permanent and pensionable
employmen{ subject to a probationary period
of two years, Established civll servants
could be appointed on temporaxg trans-
fer ' terms. Salary scale (including in-
ducement pay and present 10 per cent tem-
porary allowance) £772 rising to £1.122 a
year.  Frec passages, liberal leave on full sal-
ary. Candidates should preterabg have served
an engineering apprent iceship and should have
experience in the repair and maintenance of
modern aeronautical telecommunications equip-
ment including radio and radar aids to navi-
gation. They should also possess an up-to-date

knowxedge of workshops practice. Preference
will be to candidates with a City and
Guilds Oertlﬂcate in Radio Servicing or equiva-
lent qualification.—Write to the Crown Agents,
4, Millbank, London, SWl State age, name
in block_ letters, full qualifications and experi-
ence and quote M2C/40902, 4903

RELESS operator mechanics required by

FALKLAND Islands Dependencles Survey for
service at isolated British Bases In the Ant-
arctic. Must be able to transmit and receive
morse at 20 words a minute (plain language or

required for the

code) and be capable of elementary mainten-
ance of wireless transmitting and recelving
equipment. Salary according to age in scale

£330 rising to £420 a year with all found, in-
cluding clothing and canteen stores. Candi-
dates should be keen young men. between 20
and 30 dyears, preferably single ood educa-
tion and high physical sta.ndar& wlt a2 genuine
interest in polar research and travel and will-
18 or 30 months under condmons

Crown Agents, 4,
on, State age, name in block
letters, full qualifications and experience and
uote M2C/41024/WF.

LEADING manufacturers require radio and

television

SERVICE En; gmeers for their Service Depart-
ment situated close to Central London, Per-
manent staff positions offering opportunities of
pro ress to suitable applicants. Five-day week.

rite, giving details of training and_ past
experience, to Bo: 37, c/0 Central News,
Lt 3. London Wa 953

1i,
SEI;IhOR radio superlnt,endents required for

EAST Africa High Commission Directorate of
Civil Aviation for permanent and pensionable
employment subject %0 a probationary period
of two years. Established civil servants
could be appointed on °‘ temporary trans-
fer * terms. Salary scale (including in-
ducement pay and present 10 per cent tem-
porary allowance; £1,320 rising to £1,498 a
year. Free passages. Liberal leave on full
salary. Candidates, prefernbly between 30 and
40, must have had ten years in civil aviation
with considersnle experience of flying or aero-
nautical gmund station operating. They should
have had extens.ve experience in Installation
and maintenance work ahd the organization of
communication and maintenance systems., Pre-
ference will be given to candidates with a City
lds Full Technicologlcal Certlﬂcate—-
Crown Agents. lbank, Lon-
State age, name 1n block letters,
quahﬂcauons and experience and quote
M20/40895/ 4502
LECOMMUNICATIONS Ltd., Ditton
Works. Cambridge, offer:

EXCELLENT opportunmes 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 gossessmg B.Sc
Higher National or Ordinary National Certifi-
cates especially welc
GOOD facilities available, however. keen
young men wishing to train and stu&y in these

PLEASANT working conditlons in modern fac-
t,og single accommodation available.

ITE, giving fullest details to ‘Personnel
Manager 462
ULLARD RESEARCH LABORATORIES re-

quire experienced

WIREMEN for interesting work on electronic
equipment; applicants must be able to work
from theoret cal wiring diagrams: high fre-
quency wiring experience with knowledze of
comoonents assembly preferred: staff conditions
of employment; salary accoding to age and ex-
perience‘ 5-day week: pension scheme.—Apply

. Taylor. Mullard Research Labora-
torles. ‘Cross Oak Lane. Salfords, Near Redhill,

Sur. 14906
CIENTIFIC Assistant (Ionospheric) required

by
FALKLAND Islands Dependencies Survey for
service in the Antarctic for 1 or 2
seasons involving absence from the U.K. of
approximately 19 or 30 months under conditions
which are a test of charactcr and resource.
Commencing snla? according to age in scale
£400 rising to £540 a year with all found in-
cluding clothing and_ canteen stores, Candi-
dates, preferably single and aged 21-28 years,
must be of dgocod education and high physical
standard an have a real enthusiasm for hard
work under trying conditions, They should
have a sound knowledge of physics and of radio
maintenance. Possession of a physics degree an
advantage. The selected candidate will be re-
quired to undergo three months’ training in the
U.K. before departure.—Write the Crown
Agents, 4, Millbank, London, State age,

omed.

TUATIONS YACANT |

conscious humanity is to be found.

W.1.
name in block letters, full qualifications and ex-
perience and quote M3B/35263/WF, {4904

One of the less-pleasing aspects of
high summer in these civilised days is
the widespread private broadcasting
of radio and records at high sound
levels through windows—open to the
air and from loudspeakers; gramo-
phones and portables placed in
gardens, fields, boats, on beaches and
in cars—in fact, wherever our sound

I all this medley bore only a reason-
ably close resemblance to nature it
would be infinitely more tolerable.
Natural sound of music or voice, even
if the subject matter is not to one’s
taste, can be absorbed without too
much discomfort, but this Is a rarity.
How much happler we should all be
if these broadcasters all used Duode
Natural Sound Units!

Whether you want open-air
sound or not, our units do encourage
listening at lower levels because they
give such clear detail, well defined
transients, smooth high frequencies.
Loudness is not essential to natural-
ness, nor to the great pleasure and
abiding joy of those who own Duode
Units.

WRITE NOW

for full technical details of our
unique dual drive and hand-made
cones, which give these results.

DUODE

NATURAL
REPRODUGERS

3 Newman Yard, London, W.1
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ODDIE FASTENERS

Pat. 507249

THIS FASTENER WITH ENDLESS
APPLICATIONS—SIMPLE—POSITIVE
SELF-LOCKING. MADE IN A
VARIETY OF TYPES AND SIZES.
SPECIAL FASTENERS TO SUIT
CUSTOMERS' REQUIREMENTS.
WIDELY USED IN THE RADIO
INDUSTRY.

Hustrated brochure and other informatlon
will be gladly sent on request.

DEPT "W.W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tei,: 55883 Cables: Fasteners, Southampton

BRASS, COPPER, DURAL,
ALUMINIUM, BRONZE
ROD. BAR, SHEET, TUBE, STRIP, WIRE
3,000 STANDARD STOCK SIZES
No Quantity too Small List on application
H. ROLLET & Co., Ltd.

6 Chesham Place, S.W.1.  SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM.
MANCHESTER. LEEDS

BASS REFLEX CABINETS

Walout, Mahogany or Oak, veneered, 30-in. high.
For 8-in. Speakers, 10-in, Speakers, 12-in. Speakers,
£9-0-0d. £9-10-0d. £10-0-0d. carriage paid.
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 cobinet 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,

Whatever yvour or experlence, you smust read
“ENGINEERING %;POBTUNITIES ? Full details of
the easiest way to pass A M.I.Mech.E,, AM.IC.E.
€. & @. (Electrlcal, etc.), Gen;‘ral cert. ete,, On

144 PAGES v wnd doaits of
ee’
CCo

Courses in all branches
of Engineering—
Mechanical, Electrical,
Civil, Auto, Aero.,
Radio, eto., Building,
ete. It you're earning
lessthan £15a week, tell
us what interests you
and write for your copy
of “ ENGINEERING
- OPPORTUNITIES
! today—FREE

B.LET,

387 College House, 29-
31, anht’l Lane,

SITUATIONS VACANT |
SUPERVISING Techniclans (Aeradlo) required |

he
EAST Africa High Commission Directorate of
Civil Aviation for permanent and pensionable
employment subject to a probationary period of
two years; established civil servants ,could be
appointed on * temporary transfer ' terms;
salary scale (including inducement pay and
present 10% temporary allowance) £1.161 ris-
ing to £1,280 a vear; free passages: liberalleave
on full salary: candidates should preferably
have served an engineering apmentlceshm and
should have had at least five vears’ experience
In the installation and servicing of aeronautical
telecommunications equipment including radio
and radar aids to navigation: ¢hey should have
an up-to-date knowledge of workshop practice
with experience in servicing diesel generators:
preference will be given to candidates who
possess a_City and Guilds Intermediate Certifi-
cate in Radio Communications or equivalent
qughﬁcatmn —Write to the Crown Agents. 4,
Millbank, London, S.W.l. State age, name in
block letters, full quallﬂcatlons and experience
and quote M2C/40899/W. 14909
X-NAVAL R.E.As, RE.s or R.A.F. alr or
ground radar fitters.
APPLICATIONS are invited for employment on
development and prototype testing of radar and
guided weapon equipments; there is plenty of
scope for enthusiastic men with initiative and
ability;, the work is interesting and working
conditions are good; the positions offered are
permanent and are covered by a contributory
pension scheme; salary according to age and
experience.
APPLICATIONS should be made to the Per-
sonnel Manager, The General Electric Co., Ltd..
Brown’s Lane, Allesley, Coventry. Ref. R(%FO
ENIOR TV engineers required; must drive;
salary from £650 pa—Apply E. Coyne.'
120, Ladbroke Grove, W.10. Bay. 1947.
RADIO Engineer, able to drive, extremely
attractive salary for speedy work., South
West London area.—Apply Box 4961.

[4949

TOMIC ENERGY RESEARCH ESTABLISH-
MENT, Harwell, nr. Didcot, Berks, has
vacancies for
SENIOR experimental officers and experimental
officers in its geological {instrument group.
Duties are concerned with the design, develop-
ment and servicing of electronic radiation
measuring equipment for use in geological pros-
pecting for radioactive minerals. The successful
candidates will be based either in London or
at A.E.R.E., Harwell, but will be expected to
undertake riods of field service overseas.
These periods will normally be of a few weeks’
duration, but may, in some cases, extend to
several months. Applicants should be at least
26 years of age and possess minimum qualifi-
catlons of Higher School Certificate in science
subjects or equlvalent qualifications. They
shbo! have received training in radio, elec-
tronies or physics and preferably have had
several years’ experience in the design and
development of electronic equipment. Experi-
ence with radiation measuring equxpmem is not
essential but would be an advanta e Appoint-
ments will be made either in t grade of
sentor experimental officer (£1, 090 £1 285 p.a.)
or experimental officer (£775-£945 p.a.) accord-
ing to age, experience and qualifications, and
selected officers will required to join the
Authortty’s contributory superannuation scheme.
—Request for application form should be sent
on g post card Estabhshmem Officer, U.K.
Atomic Energy Authorlty. R.E., Harwell,
Didcot, Berks, quoting 2/103/333. 14886
TECH‘NICAL writer (radar) required by manu-
facturer in the London area to compile
literature on rada- equipment.
A general educational and engineerlng
background is mecessary, with H.N (includ-

ing electron.lcs) as the mlnlmum " technlcal
standard,
THE principal requirement, however, Is the

ablhty to asslmlhe {nformation supplled by
laboratory technicians and to prepare this in
a clea}r‘ loj calksequence suitable for publication
as a han

SALARY will be commensurate with experi-
ence and ability, but a minimum of £750 per
annum is offered and, for a qualified raciar en-
gineer who is able to meet the requirements
described above, there is scope beyond the
position mow vacant

WRITE, in confidence, giving full zarticulars
of past experience. qualifications, age and
salary required, to Box 4624, [4882

TOP grade radio service engineers required
for expanding company: excellent salary
and prospects.—Apply to Telefonic Radio, Ltd..
3a, Church St., Slough. Bucks. 1473 39

ALESMAN wanted for radio and television |
component suppliers. Good prospects. Per-
nélanent positivn. Some techmcal knowledge an
advan
LASKYS RADIO. 42, Tottenham Court Rd..
London, W.1. Museum 9315, [490: 901

LEADING firm of radio and television |

manufacturers invites applications from
qualiged and experlenced fleld service engineers
for the pos!
MOBILL Technlcal Liaison Officer for the Mid-
lands area. The appointment is progressive, |
permanent and pensionable and affords unusual
opportunities for a man with thorough theo-
retical and practical knowledge of mudem|
vision and sound receivers, including high
fidelity reproducing equipment,—Write with full
details of past career to Box A.235, ¢/o Central
News, Ltd., 43, London Wall, 'E.C.2. [a952

—
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COPPER WIRE

ENAMELLED TINNED
G oz. 4 oz. 2 oz. 4 oz.
16 1/6 2/3 1/6 2/3
18 116 2/5 1/6 2/
20 17 2(7 17 27
22 1/8 2/9 1/8 2/9
24 1/9 2011 1/9 2/11
26 1/10 3/1 /10 31
28 111 3/3 /1) 3/3
30 2/~ 3/5 2/1 3/8
32 2/1 3/7 2/3 311
34 2/2 3/9 2!5 4/3
36 2/3 311 2/8 4/8
38 2/5 4/3 2/11 5/2
40 2/7 4/7 3/2 5/9

Wires to 48 SWG available,
COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.
RESISTANCE WIRES
All gauges available,

B.A. SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets,
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.

Vitavox Public Address Multicellular Horns
S{hand complete with new 15 Ohm Pressure
Unic, £12. 10.0. Secondhand 8” Speakers in
Cabinet 5 Ohm, 21/-. New Fluorescent Quick
Start Ballast Units to operate 2 40w, Tubes,
state vcltage, 19/6 each. 100 yd. coils, Twin
Plastic Cable, 35/- coil.
Please add postage,

HAROLD MORRIS LTD.

423 Green Lanes, London, N.4. MOU. 5241/2

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 1954-5 Component Catalogue at 1/-

JLIVE

Leads the world in
TAPE RECORDING

of the world’s most
and Tape

For details
advanced Tape Units
Recorders contact

VERDIK SALES LT
8,RUPERT COURT, WARDOUR ST.,LONDON, W.{
Gerrard 8266
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AUTOMATIC TELEPHONE &
ELECTRIC COMPANY LTD.
LIVERPOOL, 7.

COMMUNICATION ENGINEERS
AND DRAUGHSTMEN

Transmission Department

applications in senior,
and junior, categories for
LINE TRANSMISSION
LABORATORY ENGINEERS,
and APPARATUS DESIGN
ENGINEERS, and also
DRAUGHTSMEN with experi-
ence in telecommunication and
light current engineering. Ex-
panding programmes offer
progressive  opportunities in
interesting.work.

Specialist experience in any branch
of line transmission engineering is
desirable for some of the posts.

The positions offered are on the
Company staff, with contributory
Pension Fund, and usual staff
conditions.  Assistance in estab-
lishment in the Liverpool area
will be given in approved cases.

Applicants should write to the
Personnel Manager, Automatic
Telephone & Electric Co., Ltd.,
Strowger Works, Edge Lane,
Liverpool, 7, giving full details of
age, experience and qualifications.

The
invite

THE

INSTRUMENT
MODEL

Specially designed for
soldering operations in
the compact assemblies

used n present day
radio,television
and electronic
industries.

/

Weight3loz. .nieresting
excluding features
flexible. I Bit %" dia-
Length 9in. meter, (simple
25 Warttes. to replace.

Yoltage range
12 - 50

2, Steel cased ele-
ment, also replace-
:ble.

3. Detachable hook

100 - 240 for suspending iron
wlien not in use.

22/- 4. Moulded two part

handle, remains cool in use.
Six ft. Henley Flexible

W.T.HENLEY'S TELEGRAPH WORKS 0. LTD.

51)53, Hatton Garden. London, E.C.1

[

SITUATIONS VAGANT
COMPETENT TV and radio engineer, able to
drive: excellent salary and prospects: S.W.3
district.—Box 3140. ~ [4588
R. B. PULLIN & Co., Ltd., invite applica-
tions for the rollowing vacancies in their
recently formed and expanding Electronic
Development Division:—
(A) SENIOR Development Engineer: applicants
should possexs an Honours Degree or equivalent
qualifications, and- should have had several
years experience of the development of elec-
tronic circuits, preferably including work on
electrical servos and magnetic am plifiers.
(B) JUNIOR Development Engineer: qualifica-
tions to ON.C, or H.N.C. standard together
gith some previous experience of valve circuit
esign.
THE positions are of a permanent nature; they
offer excellent prospects and the opporlumty
to work in a newly equipped laboratory on a
variety of projects requiring considerable indi-
vidual technical responsibility and initiative.
A COMMENSURATE salary will be paid; con-
trlbutor%/ pension scheme, canteen and recrea-
tional facilities; applications will he treated
as confidential, and should be made tc the
Superintendent, Electronic Development Divi.
. Pullin 0.. Ltd., Pheenix Works,
Great West Rd., Brentford, Middlesex. {0200
PPLICATIONS are invited for the following
vacancies in the radio receiver designs
department of the Ever Ready Co. (GB). Ltd.,
Radio Section, Park Lane, Wolverhampton.
IO Development Engineer for the design
and development of domestic radio receivers
for both A.M. and F.M. and for specialized
work on transistors. printed circuits, ete.
Applicants should possess qualifications to at
least Grad. Brit. I.R.E. standard or C. & G.
Full Tech. Cert. in Telecomm. Engineerin
and have had practical experience in at leas
one of these fields.
LABORATORY Assistant. to assist in the
design and construction of domestic receiver

rototypes im connection with the work out-
ined above. Applicants-should possess ur&i-
e

fications to the third year standard o
C. & G. in Telecomm. Engineering.
THESE are staff ap{)olm.ments and good
salaries will be paid to suitable applicants,
who will also be eligible for the Company’s
vegy comprehensive non-contributory pension
scheme.

WRITE giving all relevant information to the
Chief Engineer at the above address. (4873
RADIO and television engineers required.—

Please apply to Imhof's Service Centre,

9a, Mildmay Grove, Islington, N.1, or Tel.
Canonbury 1281. 4881
HE MULLARD RADIO VALVE Co.. Ltd

has a number of vacancles for Technical
Asistants in the following Divisions at its
Mitcham factory:—

CATHODE Ray Tube Division.
VALVE Making Division.

BEMI-CONDUCTOR Division.

VALVE Applications & Measurements Division.
gAS Discharge Valve

PHOTO Electric Cell Division.

IN each field of work vacancies exist in the
Production Development and Technical Depart-
ments. Applications are invited from persons
holding the General Certificate of Education at
Ordinary level in science subjects and at
Advanced level, and others who DOssess either
the Ordinary or Higher National Certificate in
Electrical Engineering.

HE posts give an opportunity for further train-
ing in the electronic field and there are facili-
ties for further study leading to higher qualifi-
cations. There are. In addition, considerable
opportunities for promotion in varying and
expandin}g fields of electronic work,
COMMENCING salaries will be according to
age, experlence and qualifications and can be
considered as progressive. There is a ComPany
Pension Scheme and Long Service Holiday

Plan. -
APPLICATIONS in writing. which will be
treated with the strictest confidence, should be
addressed to The Personnel Officer. The Mullard
?Bdig' Valge Co.. Ltd.. New Road, Mitcham
unction. Surrey.
QUQOTING reference JFG/TECH/GEN. (4866
ERVICE engineer required for dutles in
Singapore. A young single man would be
preferred, but good experience with radar and
echo sounding equipment is essential.
AN initial two-year term of duty would be re-
newable by arrangement. There are generous
leave and salary provisions for competent
engineers and a training (Ferlod covering the
company’s products woul be given before
takine up duties abroad,
WRITE, giving full particulars of age, experi-
ence and salary required, to Box 4800. [4919
ADIO mechanics required for -workshops
and flight dutles.—Apply, Chief Engineer,
Eagle Aircraft Services, Ltd., Blackbushe Afr.
port. Camberley, Surrey. Tel. Yateley 23741534

RADIO and/or televislon engineer required
for bench and outside repairs, driver; ref-
erences, age, experience. salary expected.—
Field's Radio, Ltd., 52. Hall Gate, Doncast‘r&rz.

[3
LECTRICAL SERVICE (EDGWARE), Ltd.,
require good service engineer, bench and
outside; clean licence; top salary; permanent;
congenial.—93, Edgware Rd., W.2. Pad. 2342,

DRAUGHTSMAN required for detall work on
Radio Components. _Apply writing to
Personnel Manager, A. H. Hunt (Capacitors).
Ltd.. Bendon Valley. Garratt Lane. 8%3589

—TELE-RADIO

4in, x 4in.x 4in.
5in. X 5in. x 8in..
6in. x6in.x12in. ..

12in.x 8in.x 2}in.  9/6
14in. x8in. x 2}in.  O/8
14in. x 10in. X 2§in. 10/3

FULLY DRILLED CHASSIS
WILLIAMSON AMPLIFIER ...

G.E.C. OSRAM 912
DRILLED CHASSIS ..

SUNDRIES
0-15 v. A.C. Meter
0-30 M.A, Meter ...

(I valve EF42 or equivalent.)
813 Valve Bases (new)
280 v. 80 mA. Half-wave

5-pin P/S. Belling Lee, 6 for .

STEEL METER CASES WITH ALUMINIUM
PANEL, SLOPING FRONT

SMALL STEEL TEST METER CASES
WITH ALUMINIUM PANEL

4in. x 4in. x 2}in. . 6/~
8in. X 4in. X 3in. '8/~
8in. x 6in. X 3in.. 10/~
10in.x 6in. x 2}in.. 12/-

STANDARD STEEL CASES WITH

ALUMINIUM PANEL

10in. x 7in. % 7in.. . 22/6 16in. X 8in. X 8in... 45/-
12in. x 7in. X 7in.. . 28/~ 16in.x 1lin. x 8in. 51/6
14in. % 7in. x 7in.. . 32/6 19in. x 11in. x 10in. 58/-
14ip. x 9in. X 8in...41/6

18 S.W.G. ALUMINIUM CHASSIS
8in. x 6in. x24in.  7/6 14in. x 5in. x2}in.  9/8
10in. x6in. x2}in.  8/3 14in. x 8in. x2}in. 10/6
12in. x 8in. x 2}in. 8/6 14in. x 10in. x 2§in. 11/

17in. x 10in. X 2}in.
18 S.W.G. STEEL CHASSIS

17in. x 10in. X 2in.
17in. x 10in. x 3in.

AMPLIFIER
G.E.C. OSRAM 912 FRONT PANEL

“PANL** CRACKLE PAINT, BLACK,
GREEN OR BROWN, 3/- per tin.

London Channel T.V. Pre-amplifier

40 H. 50 mA. Woden Chokes ...

1943y __
LTD

12/
18
12/6

FOR
27/8

24/~
148

(1943) LTD
189 EDGWARE

Shop hours:

7-pin PfS. Belling Lee, 6 for . . bo/-
E.M.l. Variable Selectivity 1.F.T.s., pair  6/6
4K  Colvern Preset Wirc-wound
Potentiometers, 6 for ... . 9=
Colvern Preset Wi
Potentiometers, & for .................. 9-
2K Colvern [5-watt Precision Potentio-
T LGS oo O o slojm /e s mp it ol 8/6
E.M.I. 100-1 Microphone Transformer,
heavy, screen’ ..c.ccoeooeotiieeroonnre oty 7/6
OZ4, Govt. surplus, New and boxed 3/~
PEN46, New and boxed . .. 86
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 Primary ......... 14/6
ELLISON TRANSFORMERS
ALL UPRIGHT MOUNTING
P20. 200/250v. Pri. Sec.250 v.20 m/a.,
6935Vl i5av. [5ia. ooTCCh. b AN -
P21. 200/250v. Pri. Sec.250v. 30 m/a.,
GA3)VEaMSIv. 2% ..l e AR 4/9
MT162. 200/250 v. Pri. Sec. 250-0-
250 v. 60 m/a., 6.3 v.3a.,5v.2a..... 25/4
MTI137. 200/250 v. Pri. Sec. 250-0-
250 v. 120 m/a.,6.3v. 7 a.,5v.3 a.... 40/é
MTI23. 200/250 v. Pri. Sec. 300-0-
300 v. 110 m/fa., 6.3 v. 2 a. C.T,,
0-5-63v.2a. ... 43/-
MT190. 200/250 v. Pri. Sec. 350-0-
350 v. 120 mfa,, 6.3 v. 5 a. C.T,,
S 3T o, | 43/9
MTI78. 200/250 v. Pri. Sec. 350-0-
350 v. 150 mfa., 6.3 v. 5 a. CT.,
L) % 5 Ao comooootreoncagoonootBiige -oairoon vee 53=

FULL RANGE OF TELETRON COILS
Postage & Packing extra. C.W.O. or C.O.D.

TELE-RADIO

LONDON, W.

Phone : PAD. 4455/6.

Mon.-Sat. 9 a.m.-6 p.m. Thursday 3a.m.-l p.m.

ROAD,
2.
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Can now supply a full range of 4-sided Blank
Chassis of 16 gauge half-hard aluminium,

Size (inches) Price Size (inches) Price

x4 x2 .. 4/6 0x 8x3 .. 8/6
7 x5 x2 .. §/- 13x 8x2f .. 89
8f x54x2 ... 5/6 12 x 9 x2f .. 8fiI
0 x4 x2f.. 6/- 14x 7x3 .. 9-
9 x7 x2 .. 6/6 13 x 10 x2F ... 9/9
12 x4 x2f .. 6/6 14 x 10 x 24 ... 10/
9 x8 x2f.. 73 .12x10x3 ..10/3
10 x8 x2f .. 7/6 15 x 10 x 24 ... 10/6
12 x5 x3 ... 79 17 x 10 x 2§ ... 113
12 x7 x24 ... 711 17x 9x3 119
1l x8 x2{.. 8~ 17x10x3 12/6

Other sizes pro rata plus 2/6
Keep this List for reference.

Panels cut to any size 4/— per sq. ft. and pro rata.
Special discount for quantities of the above,
Prices include postage and packing.

H L SMITH & CO. LTD.
287/289 EDGWARE ROAD, LONDON, W.2
Telephone: Paddington 5891

Hours 9 till 6 (Thursday, 1 o°clock)
Near Edgware Road Stations, Metropolitan & Bakerloo

“DE LUXE® OUTPUT TRANSFORMERS £2/15/-.
Fully shrouded potted construction, all windinga fully
impregnated, main primary and secondary connection by
flexible Jeads. Selection of required primary and secondary
loads effected by inserting plugs in shock-proof adjusting
panel. Dimensions; W. 3¢in., H. %4in., D. 3}in., FC. 8kin, x
2fin. WT: 4 lbs. 6 ozs. Bupplied in individual bozxes,
complete with data sheet.

Primary; To sult single or push-pull PX4, 616 or §V@ valves,
O.T. (Optimum loads from 4KQ to 10K Q) rated 90 mA.
D.C. each half. Becondary: Rated 50 watts. To match
20,40, 80, or 150 Speech Coils. ThisTmns(onuerprovidcs
11 aiternative ratlos trom 153:11078:

'ROYDON TRANSFORMERS

C
2 PAWSONS RD., WEST CROYDON. THO. 1865.

FIRE FIEND
v. NU-SWIFT

All Fire Extinguishers |
look alike. Please tell us why |
NU-SWIFT are so much better— |

BEFORE IT IS TOO LATE!

Name ......c...coiveiiviinciiieiienesnen,

Address

Post NOW to Nu-Swift Ltd. 25 Piccadilly W.1
—AHEAD OF THE FIRE FIEND'S VISIT'

In Every Ship of the Royal Navy

'3-VALVE QUALITY AMPLIFIERS

34 we. 16 S.W.G. al. chass.; neg. fdbk.;
vol. and tone controls; A.C, 200-250 v.;
voltage panel; 2-4Q) spkr. socket; new comp.
and PLAYING TESTED; B7g 64 x § x 4tin.,

£412/6.

INT. OCT. 9 x 6 x 44in., £3/19/6.

Carr. 2/6 either model and state type P,U.

E.K.E., 47, Arksey Lane, Bentley,
Doncaster.

SITUATIONS VACANT

TECHNIOAL writers retimred by large preci- I

sl%ré;nstrument manutacturers in the follow-
ing fie
BOILER house and process control gear. Avia-
tion instruments. Radar and other electronic
navigation equipment.
AN engineering background is desirable but not
essential, and applicants shou!d he familiar
with at least one of the fields mentioned above.
zta-nd be able to write techmical service litera-
ure.
SALARIES are in -accordance with experience
and qualificaifons but are based on a generous
scale. The positlons are permanent ard favour-
pensxon and paf'ment during illness
arrangements, etc., are in operation.
APPLICATIONS, which ‘can be made in the
strictest confidence, should be addressed to The
Personnel Manger, Kelvin & Hughes, Ltd., New
North Rd., Barkingside, Essex. {4883

LOUDSPEAKER Development Engineer. An
extremely interesting vacancy exists for a
Loudspeaker Development Engineer having the
following qualifications:—
(1) THOROUGH knowledge of the acoustic,
electrical, magnetic and applied mech: a
theor underl Ing loudspeaker practice.
(2) 8 ENT draughting ability to secure
the dlrect assistance of workshop facilities.
(3) THE capacity to pursue a suggested basic
fdea to a logical detailed conclusion by reason-
ing and supporting experiment.
(4)tA mind free from prejudice and precon-
ception.
(5) ability to evolve designs compatible
with the production facilities of the company.
APPLIC TIONS, initially in writing, should in-
clude details of all training and ]prim experi-
ence and an indication of the salary required
and should be addressed to The Managing
Director, Reproducers and Amplifiers. Ltd.,
Frederick Street, Wolverhampton, Staffs. {4859

RELAY compact setters required, preferably
experienced with G.P.O.-type relays. Good
wages and overtime. Excellent
advancement.—Please apply Keyswitch Co.,
Kensal Rd., W.10.

'ELEVISION/RADIO service engineer re-
quired, permanent position for reliable man

rospects for
126,
4839

with mgresswe dealer. ood pa accordmg to
xperience.—H, eld, High _St.,
Abbots Langley, Herts [4932

ERRANTI, Ltd., Moston, Manchester, have
a number of vacancies in their Computer
Department arising out of the continuing pro-
gress of this new and important part of the

Ferranti organization. They are as follows:—
31) ELECTRICAL Engineers and Physicists for
esign groups concerned with all aspects of
electronic computing systems including ecir-
storage systems, visual dlsglays etc.,

d for basic research on new tec

NEW BOOKS

ON RADIO & TELEVISION
Practical T.V. Aerial Manual for Bands

tandlll, by E. Laidlaw................ouee 49
Radio Control of Model Ships and

Aircraft by F, C. Judd .................. 9/~
Radio Amateurs Handbook A.R.

19S5 oo s inamasinemsnn s - e s NN, 3l/-
An Introduction to Colour Television,

by G. G. Gouriet, 72 pages, |2 dia-

BFAMS, BLC, ..ovvviuininneronansoasmonseanss 9/6
World Radi

Johansen 10/-
Practical F.M. circuits for the home

construction, By R. Deschepper ...... S[3
Radio Engineers Handbook, by Terman 54/—
Valve and T.V. Tube Equivalents, by

Babani British, U.S.A., European

and Service Types ....................... 5/4
Oscilloscope by G. Zwick, Gernsback

library series .........ccoceiiiiiiiiiniennns 18/6
Simple Electronic Musical Instruments

for the constructor by Alan Douglas  5/3
New Brimar Valve and Teletube

Manual No. 6 ....oooviviiniiiiniiniinnns 5/3
Fundamentals of Radar by S. A. Knight 15/6

ALL POST FREE. Write for New List of
ENGLISH AND AMERICAN BOOKS AND

PERIODICALS
UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,

LONDON, W.C.2 (Adjoining Lisle St.)

MALVYN ENGINEERING WORKS

Precision Engineers

Manufacturers of : Chassis, Small

Pressings, Machined Components,

Wiring and Mechanical Assemblies,
to specification.

Single and Production Quantities. Engquiries Invited,

100 PARK ROAD, WARE, HERTS.

Telephone : Ware 465

(2) MECHANICAL Engineer to be concerned
with design problems arising from the high-
speed rotation of discs and cylinders and
possessing a sound knowledge of the problems
arising in_ such structures due to heating and
centrifugal effects and with high-precision work
involved in overcoming bearing and balancing
problems. A knowledge of small motor design
would be an asset.
{(3) MAGNETIC Recording Engineer for in-
vestigations mto sDeclal recording heads and
magnetu: coatin,
(4 CTRICAL Engineer for investigations
in speclal power supplles and. methods of
speed control for magnetic drums and for the
design of synchronising ecircuits in co-opera-
tion with Computer Circuit Engineers. Per-
manent staff  appointments with pension
benefits.—Application forms from G 5
Lunt, Staff Manager, Ferranti, Ltd., Hoilin-
wlzvoozd Lancs Please quote reference CD[ (Lf‘l')’
PROCESS Englneer required bg Pye, Ltd., of
Cambridge, to be responsible ~for main-
taining the quality and efficiency of all pro-
cesses connected with the manufacture of

printed circuit assemblies.
A SUITABLE candidate would be aged 23-28
years of age. and would have education in
sclentific subjects to G.C.E. advanced level or
Inter B.Sc. standard, some industrial experi-
ence and plenty of drive and intelligence.
PLEASE apply in wrlting to Chief Engineer,
. Ltd., St.” Andrew’s Rd., Cambridge. [4930
ECHNICIAN required for electronic equip-
ment development and testing —Write,
stating previous experience and sala.
Andrews (Electro-Mech), Ltd., Wrart-on Works,
Hartfleld Crescent, S.W. 19 [4916
ADIO service mechanics required by Smiths
(Radiomobile), Ltd.. for many paris of the
etails of experience and quali-
fications to Personnel Officer, Goodwood Works,
North Cireular Rd., London, N.W.2. {0342
HYSICIST required for development on
electronic temperature and humidity con-
trol in relation to process control; prospects of
becoming personal assistant to Development
Engineer; Guildford. Surrey, district.—Box 4837.

7492

ELECTRONIC engineer of graduate or H.N.C.
standard required for original design work

of electronic circuits in an interesting new
field. Commencing salary £800 p.a. Expandlng
company in North London area.—Box 4799 o
8

DYNATRON RADIO require radio and tele-
vision service engineer; first-class experi-

ence, pleasing personalit;

essentlal sa]ary in accordance with experience.
E % Service Mnmger. The Firs, Castle Hill,
enhead. Tel. 3811: 14936

and a good driver

METER
) REPAIR
SERVICE

ALL TYPES and MAKES
Single and Multi-Range

METERS SUPPLIED FROM STOCK OR
CONVERTED] TO ANY RANGE

o000

Phone for immediate service

THE ELECTRICAL INSTRUMENT
REPAIR SERVICE

329 Kilburn Lane, London, W.8

Tel.: LADbrokg 4168

EL TN IIII.IllI'IllI’IHIll|IIIllllll[ll.ﬂlll'l'"!lIIIIIIIIIIIIINIHIIII1III»IIII‘ILL
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, ffrr plug-in
heads, sapphire styll, Rexine cass. List price
£12/18/5, Our price £6/19/8. Packing, carriage
lasurance, ete., 10/6.

Send stamp for bargain list of record players.

RONALD WILSON & Co.
12, BRIDGE ST, WORCESTER

T O A A
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MAJOR
10 YALVE

RADIOGRAM
CHASSIS £32/8/4

idelia
) HAND BUILT
QUALITY

During August we are often quite busy demon-
strating our equipment to high quality enthusiasts
holidaying on the South Coast. Callers are always
welcome but if you can make an appointment It s
appreciated.

Fidelis F.M. Tuner ............... £13 10 0
Fidelia Standard 7-valve model . £2112 O
Fidelia de Luxe 9-valve model with 7

watt triode push-pull output £25 5 0
Fidelia 10 watt amplifier . £2710 0

Are you ready to recelve the V.H.F. Frequency
Modulated transmissions. Helpful detalls about
these and particulars of suitable equipment in-
cluding a fringe area tuner on request.

2 AMHURST ROAD
TELSCOMBE  CLIFFS
Nr. Brighton,
SUSSEX

Tel: Peacehaven 3156

DESIGNERS and DRAUGHTSMEN
are invited to apply for a number of
interesting vacancies with
THE ENGLISH ELECTRIC CO.’s
GUIDED WEAPONS DIVISION
at LUTON, BEDS.,
and STEVENAGE, HERTS,,
as follows:—

DESIGNER DRAUGHTSMAN—for, lay-
out of Radar and Electronic equipment
to be used in ground or airborne
installation. Experience of miniaturisa-
tion or potting tcchniques a useful
asset. Ref. 2813.

DESIGNER DRAUGHTSMAN—for lay-
out of Electronic Equipment employed
in Laboratory Measurements and
Monitoring. Previous experience of
R.C.S. 1000 very desirable. Ref. 2814.

DRAUGHTSMAN—for preparation of
Circuit or Wiring Diagrams relating to
construction or installation of Elec-
tronic or Electro-Mechanical Equip-
ment. Ref. 2915.

DRAUGHTSMAN /| CHECKERS — with
approximately five years workshop
experience and at least five years
Drawing Office service, together with
specialist knowledge in Electronic,
Instrument or Electrical Engineering.
Ref. 2802.

These posts are permanent and offer
attractive commencing salaries and good
promotion ' prospects to the right men.
Housing assistance can be given in many
cases, especially to successtul candidates
from the Greater London Area.

Please apply to Dept. C.P.S., 336/7 Strand
W.C.2, quoting appropriate Ref. No. an
also Ref. 1119T.

SITUATIONS VACANT
RADIO and TV testers and fault finders,
Pye, Ltd., Cambridge, have vacancies in
London and Cambridge for men with factory
production experience, attractive rates of pay
and prospects of promotion.—Reply to Ref. 124,
Pye, Ltd., Personngl Dept., Cambridge. [4968
DEVELOPMEN’I‘ draughtsmen required for
interesting and varied work on alircraft
components, associated with lighting equip-
ment. Experience of moulding techniques and
roduction methods essential. Progressive posi-
ions for applicants with initiative and ve,
CONTRIBUTORY life assurance and pension
fund. Canteen and welfare facilities.
APPLY: Personnel Manager in writing (quote
B.3845), Ferguson Radio Corporation, Ltd., Gt.
Cambridge Rd., Enfield. fas14
EXPERIENCED radio testers and inspectors
required for production of communication
and radio apparatus, also instrument makers,
wirers and assemblers, for factory test appara-
tus.—Apply Personnel Manager, E. . Cole,
Ltd., Ekco Works, Malmesbury, Wilts. [0238
MchCHAEL RADIO. Ltd., Slough, Bucks,
have vacancies from time to time for
electronic engineers to be engaged on Govern-
ment projects; those wishing to be considered
are invitd to write fully to the Chief Engineer,
Equipment Division. (o198
RADIO Development Engineer (Senlor) re-
quired, fully experienced and able to work
on own initiative. Excellent prospects with
permanency. Penslon  scheme.—Masteradio,
Ltd., Fitzroy Place, London, N.W.1. Tel. Eus.
2628. (4954
SENIOR Transformer Deslginer required to
take charge of design office dealing with
small transformers. power, audio, pulse, etc.
Excellent prospects for an engineer with prac-
tical experlience as well as academic knowledge.
Londen area.—Box 3026 [4528
ENGINEER required, able to repair apparatus
fitted with cathode ray tubes: to work in
repair department; also service engineer, pre-
pared to travel: the situations offered are at
staff level, with pension scheme, summer holi-
days arranged.—Box 4892. 14935
SENIOR and junior design engineers required
for high ﬁdelit{1 sound reproduction pro-
jects.—Applicants should give full details of
qualiﬂcaﬁons and experience by letter to Chief
Engineer, td., St. Andrew’s Rd.. Cam-
bridge. {4917
DRAUGHTSMAN for modern toolroom, some
knowled%e press tool design preferred but
not essential; write full detai
age, salary required, etc., or telephone for
appointment.—Goodmans Industries, Ltd.,
Lancelot Rd., Wembley. Tel, Wembley 1204%58

METHODS engineer required for interesting
progressive post in capacitor firm in S.W.
London; grevlous capacitor _experience not
necessary but training to O.N.C. standard Is
desirable.—Please write giving detalls of ex-

erience, age and salary required to Box 4843
p g ¥y {0061

Pye, L

of experience,

ALES.—Electrical Relay Manufacturers, mem-
bers of large industrial group, wish to
engage a really competent man to handle top
level sales activitles.—Write in first instance,
stating full qualifications, to Managing Direc-
tor, Besson & Robinson, Ltd., Harlow, E[sassegrz
LECTRONIC Laboratory Assistant required
for experimental work and electrical
measurements; superannuation scheme; write,
stating age, qualifications and/or experience
and salary required to—Personnel Manager, The
The Telegraph Condenser Co., orth
Acton, W.3.
LECTRONICS: technical author for instruc-
tion books on electronics and radar sub-
sound rractical and theoretical know-
edge, and ability to write good English essen-
tial; author exgerlence preferred, but engi-
neers with suitable literary ability considered;
London area.—Box 4589. [4867
A. H. HUNT (Capacitors), Ltd., require
Draughtsmen. preferably with mechanical
and electrical experience. for work on special
purpose machines. Write giving age and pxl'g-

vious experience to Personnel Manager, A. H,
Hunt Capacitors), Ltd., Bendon Valley.
Garratt Lone., Wandsworth, S.W.18. {0057

ECHNICAL Publications.—Electronic Deve-
lopment Engineers, Senior and Junfor,
with a leaning towards Technical Writing to
undertake the preparation of Instruction
Manuals for Radar and like projects. A work-
ing knowledge of Pulse Circuitry and Micro-
wave Techniques essential.
SENIOR Rlustrator required. with experience
of preparation of circuits, block diagrams,
erspective ana exploded views.—Apply. giving
ull details of experience, age, etc., to the
Personnel Manager. The General Electric Co.,
td., Brown’s Lane. Allesley, Coventry.
TRANSFORMER Designer required for de-
development projects involving audio-fre-
quency power transformers, pulse transformers,
oil-filled units, etc.—Apply, stating age, quali-
ficatlons and experience, to The Personnel
Manager (Ref. R.G.), The General Electric Co.,
Ltd., Brown’s Lane, Allesley. Coventry. [0260
YE, Ltd. Radio Works, Cambridge, invites
appHcations for positions as technical
authors and illustrators for the compilance of
maintenance handbooks dealing with radio
equipment: applicants must possess command
of English and some technical knowledge.—
A%)licatlons in writing to Assistant Personnel
Officer. [47

|

GILSON
TRANSFORMERS

No FlighiV
of Fancy e

The foremost vibration test
laboratories use Gilson Trans-
formers for aircraft fatigue

testing, on account of
their completely reliable
performance  under
arduous service
conditions. We
can fact
claim to have
helped

To Make Flying Safer

in

Gilson Transformers are made

for all electronic uses and include

Service Approved tropical types
as well as types for small power
engineering and amateurs.

List Prices for the

MULLARD 5-10 AMPLIFIER
Mains Transformer Ref, WO741A £3.0.0

Output Transformer Ref. 696A/8K
and 696B/éK ........... each £2.7.6

OSRAM 9/12 AMPLIFIER
Mains Transformer Ref. WO714B £3.0.0
Output Transformer Ref. WO710 £2.12.6
Choke 10Hy. [50mA. £1.15.0

Please write for descriptive leaflet.

R. F. GILSON LTD.

11a ST. GEORGE’S RD., WIMBLEDON, S.W.19
Phone: WiMbledon 5695.
MAKER8S OF NEON SIGN TRANSFORMERS

Specialists in the design and manufacture of small
transformers for power and audio frequencies.

Contractors to Admiralty, etc., A.1.D. Approved
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CONVERTOR TYPE 26.
from channel 3 to channel |,
self-contained power supply unit and totally
enclosed in a handsome, well finished steel
Price complete, £1 III7/-

Also available in chassis form less HT supply
but including mains operated heater stpply

For conversion
complete with

case,

for inclusion in receivers. Price complete, £8.

CONVERTOR TYPE AC/4. For weak

signal areas. Price complete, £15/15/-.
{Leaflets on request.)

SPENCER - WEST,

Quay Works, Gt Yarmouth.
Telephone: 3009.
‘Grams: Spencer-West, Gt. Yarmouth.

INTER COM & |
SOUND davssoss

BRIGHTON TERRACE.LONDON.S.Wo
Phone BRIxton 496)
lines)

EASCO ELECTRICAL
(HOLDINGS) LTD.

““HI FI”* ENTHUSIASTS
PLEASE KOTE!

The new Tannoy Loudspeaker known
as the “G. R. F. Enclosure”

demonstration at
WEBB’S RADIO
14, SOHO STREET, LONDON, W.1

Its superb reproduction (and appearance)
Sully justifies the price of £95

is on

Approved

] TRANSFORMERS
of all types up to 25 KVA for Single or Three
Phase operation, Phase Conversion, etc.
MAINS
Qutput, and Special Purpose Transformers for
Radio Equipment; Chokes, etc.
COILS
for Contactors, E.M. Brakes, Air Valves, etc., and
Coil WINDINGS for all purposes.

SOLENOIDS

for A.C. and D.C. Operation,

W. F. PARSONAGE & Co., Ltd.

INDUCTA WORKS ‘- Park Rd - Bloxwich - Walsall
Telephone: BLOX 66464

| e

SITUATIONS VACANT
IR MINISTRY.—Technical Class (Grade
. The Civil Service Commissioners in-
vite applications for a pensionasie post at No.
248 Maintenance Unit, R.A.F., Chessington,
Surrey. Duties include repair, calibration and
modification of electronic apparatus used in
R.A.F. hospitals, .
AGE at le_st 25 on 1st July, 1955. Candidates
must have served an apprenticeship, or have
had industrial experience or Service training,
in the electronic fleld; they must also have
Intermediate Certificate of the City and Guilds
Institute in Telecommunications Engineering or
equivalent, or groduce evidence of equivalent
standard of technical education.

TARTING salary £530 (women £501) at age
25 to £590 (women £564) at age 28 or over;
maximum £680 (women £611). Women's scales
being improved under equal pay scheme.
Promotion prospects.

PARTICULARS and application torms from
Secretary, Clvil Service Commission, Sclentlﬂc
Branch, 30, Old Burlington St., London,
guotlng S 4484/55. Completed anpllcahon

orms must be returned by llth August, 1953 =

DESIGNER draughtsman required for radio

factory in Southern Rhodesia, must be ex-
perienced in surface lay-out and mechanical
design for commercial receivers, single man
preferred free air passage, salary £850 or in
accordance with ability and experience.—Please

reply to Box 4926. 14934

ECHNICAL authors, senior and junior, re-

gulred for the preparation of maintenance
handbooks and technical sales literature for
television transmlttmg and receiving equip-
d have sound electronic background
and. be able to write in clear, concise English,
accurate descriptions of com%lex equipment.
TELEVISION englneers wi an interest in
writing may also be considered for tralning in
this work, salary commensurate with qualifica-
tions and experience, 5-day week, pension
scheme in operation, canteen and sports facili-
ties.—Apply Chief Engineer, Pye, St.
Andrew's Road,’ Cambridge. "T4940
ASSISI‘ANT engineers required for radio com-

munication development work, good Dros-

pects for men with or equivalent,

commenclni sa]ar{y accordixig to age and ex-
erience.—Apply in writing, stating age, ex-
perience, etc., to Siemens Brothers & Co

Ltd.. Ref. 744/20, Woolwich, S.E.18. [4945
INSPECrOR required to start new department
for test and inspection of electronic equip-
ment; adequate technical knov.ledfe and ability
to work with minimum supervision; excellent
prospects for advancement in expanding com-
pany.—Rivlin Instruments. Ltd.. 7a. Malt\and
Park Villas, London, N.W.3. Gul. 2960, [497
MECHANICAL development engineer, w1th
qualifications to at least ONC (Mech.)
standard, required for work on radio and tele-
vision receiver details; previous experience in
hi t mechanical engineering desirable. —Ap}g}’y.
ief Engineer. Pye. Ltd.. &t. Andrew’s ..
Cambridge. fa967

NGINEERS required for new and expanding
research laboratory in the Surrey/Hamp-
shire area, the work consistes of um amenta’'
studies in a variety of branches of ~'ectronics:

the posts offer scope for initiative, considerable
freedom of action and o portunitles for
advancement Vacancies exist tor the frllowing

posts:—
(1) One senio: engineer tc take charge of a
roup studying Initially problems of microwaves.
) One senior engineer to take charge of a
group engaged init all in a mathematical and
experlmentnl s udg modulation.
APPLICANTS o should be rraduates or
equivalent. should have had several years’ ex-
perience in research or development work.
although not necessaﬂ]f' in the fleld irdicated
above. Commencing salary. according to quali-
ﬂcaéz)%ns and experience. in the range £800 to

{3) Four engineers to work in the above groups.
APPLICANTS should preferably possess a degree
.C. and have had some experience in
electronlc development Commencing salary
according to qualificatlons and experience, in
the range £700 to £900.
(4)]Four draughtsmen to work on tke above
proje:
(5) Three instrumznt makers to work on the
above projects
THESE posltions are permanent and factlities
are available for company insurance and super-
annuation. Please reply. in confideunce, giving
full details of qualifications and experience. to
Box 4625. (4884

SENIOR and junior electrical and mechanical
draughtsmen required for the electronics
drawing office of the British Thomson-Houston
Company, Blackbird Road, Lelcester. Please
apply in writing to Manager, Drawing Offices.
British Thomson-Houston Company, Ltd.,
Rugby, giving details of age. experience, etc.

4889

IRCRAFT radio aerials.—Gloster Atfreraft
Co., Ltd., Gloucester. have a vacancy for

an electronic’ engineer (H.N.C. or equivalent)
to work on the development of suppressed
aerials for aircraft: the work involves theoreti-
cal and pmctlcal knowledge of measurements
from " H.F.”” to ““ X' bands and of the pro-
perties of different types of suppressed aerials.
SMALL laboratory Is being established for
the work: an elementary knowledge of aircraft
design and construction would be an advantage.
—Applications, stating age, pravious employers

‘experience, etc.. should be addressed to
1t Officer. {4533

AucusTt, 1955

This UNIQUE BENDER

Quickly and Accurately Forms
Angles, Channels, Sections, Boxes, Lids,
Trays, Tanks, Chassis Brackets, Clamps,
Clips, Shrouds. .
Chemical, Electronic and Electro Medieal
apparatus. Used by leading Radio Manufac-
turers. Invaluable to Servicing Engineers,
Hospitais,Universities and Research Workers.

For 6 page Folder write to:—

A .A. TOOLS ™
197a Whiteacre Rd.. Ashton-u-Lyne
Every genuine A.A. tool bears this mark.

THE

“Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENT APPLIED FOR
CECIL E. WATTS

an {Sound and Re

Oaklelgh Grange, High Cross, nr. U:kﬁeld, Sussex-
Or your local dealer,

——— Price 18/6, plus 6/2 purchase tax.=———

From

SERVICE ENGINEER’S
FIRST CHOIGE

YOUR METER DAMAGED?

Leading
Electrical

Instrument
Repairers
10 the
Industry

ontractors to the Minisiry of Supply and General Post Office
Bcpnu‘ by ukllled cmltsmen of all makes and type; of

M et
meters, Electrlml Thcrmomet,em Recording Instruments,
etc. Quick deli speedy imate send defective
mstruments by registered post to:—

L. GLASERE& CO.LTD.

Electrical Instrument Repairers
$6-100 ALDERSGATE STREET, E.C.|
(Tel. : MONarch 6822)
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FERRANTILTD.

LONDON COMPUTER LABORATORY

The Company invites applications
for important positions in a new
and rapidly expanding DEVELOP-
MENT ESTABLISHMENT IN
THE LONDON AREA from

ENGINEERING DESIGN
DRAUGHTSMEN

(Mechanical and Electrical)

(age 25-40 for work on commercial
and Government projects. The
positions offer ample scope for
initiative and eventual advancement

to
ENGINEER STATUS

in the Engineering Design Group.

The work is in the following fields:—

1. Process and Manufacturing Auto-

matic Control Equipment, in-
volving servo-mechanisms, gear
systems, chutches, etc.

2. Experimental and Production
Machines for automatic and
semi-automatic circuit assembly.

. Analogue and Digital Compu-

ters.

. Computer Constructional tech-

nigues.

Magnetic Recording Equipment.

. Digital Conversion Mechanisms.

. Circuit Design and Layout En-
gineering.

Information Mech-

anisms.

® NoWU & W

Storage

Desirable qualifications are posses-
sion of Higher or Ordinary National
Certificate, orequivalent, some practi-
cal workshop experience and experi-
ence or interest in one or more of the
above fields.

-A staff Pension Scheme is in opera-
tion. -

Salaries will depend on age,
qualifications and experience but
will in general be based on excellent
scales.

Application forms from Mr. T. J.
Lunt, Staff Manager, Ferranti, Ltd.,
Hollinwood, Lancs. Please quote
reference WSE/10/3.

MORSE CODE Training

COURSES for BEGINNERS
and OPERATORS, also a
SPECIAL COURSE for passing
the G.P.0. Morse Test for
securing an AMATEUR’S
TRANSMITTING LICENGE.

Send for the Candler
BOOK OF FACTS.

it gives details of all Courses.

Fees are reasonable

Terms ; Cash or Monthly Payments.
THE CANDLER SYSTEM CO.
(55W) 52b ABINGDON ROAD. LONDON, W.8

Candler System Co.,, Denver, Colorado, US.A.

SITUATIONS VACANT
DRAUGHTSMEN required for development of
clectronic equipment for M.0.S. and similar
contract work. Applicants must have experi-
ence in this field. Permanent and progressive
positions offered to enthusiastic men. Salary
commensurate with qualifications demanded.
Contributory life assurance and pension fund.
Conteen and welfare facilitles.
APPLY in writing to: Personnel Manager
£quote B.3846), Ferguson Radio Corporation,
td.. Gt. Cambridge Rd., Enfield. [4913
DRAUGHTSMA.N (junior) required for power
capacitor work at New Addington, Surrey;
permanent position and good prospects for
suitable man; -pension scheme.—Apply in
writing stating age, experience an salary
required to Personnel Officer, A. H. Hunt
(Capacitors), Ltd., Bendon Valley, Garratt
Lane, Wandsworth, S.W.18. f0060
SALES engineer required by electrical com-
ponents manufacturer; these .components
are being used by leading radio and television
manufacturers, and.experience in this fleld Is
desirable; H.N.C. or equivalent an advantage:
the successful applicant will be based on
London West End office. current driving licence
necessary.—Apply Box 4838. 4923
ELECTRONIC engineer required for strain
gauge department to assist in maintenance
and development of equipment for the measure-
ment of vibration and stress in helicopters and
fixed-wing aircraft; applicants should be of
standard write to
Personnel Manager, The Fairey Aviation Co.,
Ltd., Hayes, Middlesex. under reference R.D.T.

HE MULLARD RADIO VALVE CO., Ltd.,
has a number of vacancies for electrical
engineers or physlcists to undertake applled
research work in the applications of transistors
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
IT is Intended that the posts will eventually
carry considerable technical responsibility in an
expanding organisation. For this reason, appli-
cants should possess a good Honours degree and
some previous experience or, alternatively. a
real interest in electronics would be an advan-

tage.
COMMENCING salary will be according to
individual qualifications and experience and
will provide progressive remuneration for In-
creased responsibilities. Applications in writing.
which will be treated in confidence, should be
addressed to Mr. J. F. Gogarty, Personnel
Officer, The Mullard Radio Valve Co., Ltd., New
Rd., Mitcham Junction, Surrey, quoting refer-
ence [4844
SENIO'R Electronic Engineer required for the
development of a new project ancillary to
the commercial use of large-scaie electronic
computers in the LEO pro{ect of J. Lyons &
Co,, Ltd. The starting salary will be in the
range of £800 to £1,000 according to qualifica-
tion and experience.—Write, giving full details,
to Control Office, Cadby Hall, London, W, 14?8'47
YOUNG men required for assembly, wiring
and testing of electronic aparatus, some
experience with scientific instruments an advan-
tage. technical school education, must have
completed National Service: pension scheme
5-day week, canteen; Camden Town district;
salary according to age and experience.—Please
apply. stating age and experience, to Box |’343(§295

DEVELOPMENT engineers; a leading manu-
facturer of domestic radio and television
equipment invites applications from qualified
men with experience this field for respon-
sible positions in the laboratories.—Those
interested should write. giving brief details of
qualifications and experience, to the Personnel
Manager (Ref. D.E.), Box 4594. [a872
TECHNICAL Sales Assistant with experience.
preferably gained in the wholesale trade or as
manufacturers’ representative, of marketing
radios, televisions. cinema equipment and allied
items, is required by an old-established British
company in Bangkok: good education and ap-
Fearance, age 23-27.—Write, with full particu-
ars of previous experience, to Box JN/132. c/o
95, Bishopsgate, London, E.C.2. [4933
LECTRONIC /electrical engineer required by
London manufacturers of radio components

to take charge of measurements laboratory
and test gear design. experience of measure-
ments either capacitors, inductors or telecom-
munication cables an advantage; salary range
£750 to £900; company rapidly expanding.—
Write details of experience. qualifications. age
and present salary Box 4568 [4861
AINTENANCE technician required by the
Nationa! Film Board of Canada for duty

in sound recording studios in Ottawa and Mon-
treal. Applicant must have had several years
experience in either Film Broadcasting or Re-
cording studlos and should be familiar with
transmission testing of audio equlFment. Salary
$5,500 by yearly contract with air transporta-
tion paid.—Box 4998. [4978

AVO.—The manufacturers of Avo electrical’
an

d electronic instruments Invite applica-~
tions from young men having completed
National Service, for a post of Assistant Tech-
nical Sales Engineer. Applicants must have
Ordinary National Certificate, City and Guilds
Radio II, or similar qualification, and will, in
addition to other duties. be expected to take a
specizl interest in data relating to E1:'ece1v1ng

valves,—Applications to r. R. . Hill,
Acweeco, Ltd., Westminster.. London, S.W.1.
or Tel. Victoria 3404 fag9s1

D

621 ROMFORD ROA
CWO or COD 0

. LONDON._ E.12
TEL: GRA 6671

TRANSFORMER SALE

MAINS POWER. 325-0-325, 500 m.a.
6v. heater @ 5 amp., 4 v. @ 5 amp., 4v.
5 amp. icolated. Extra isolated winding for
2v. or 4v. tubes. 29/6 plus 2/6 post.

MAINS E.H.T. 5Kv. and 2v. heaters,
200-250v. primary. 29/6 plus 2/6 post.

MAINS. 350-0-350v. 6v, and 5v. heaters
80 m.a. 200-250 Primary. /9 plus 2/3
post.

MAINS. 350-0-350v. 4v. and 4v. heaters
80 m.a. 200-250v. Primary. 3/9 plus 2/3
post.

MAINS.. 350-0-350v. 12v. and 4v. heaters
80 m.a. 100-250 Primary. ldeal auto trans.
5/9 plus 2{3 post.

HEATER TRANS. 200-250v. primary
either 4v. or 6v, 12/9 plus /9 post.

O.P. TRANS. 421 ratio, 2-5 ohms
salvage guaranteed. 2/~ plus 9d. post.

O.P. Salvage standard 2-5 ohms matching.
1/9 plus 9d. post.

CHOKES. 250 m,a. 5 Henrys salvage
guaranteed. 10/9 plus /9, .
CHOKES. 250 m.a, salvage guaranteed.
10/9 plus 1/9 post.

CHOKES 80 m.a. salvage guaranteed.
6/9 plus 1/2 post.

CHOKES. 60 m.a. salvage guaranteed.
4/9 plus 1f9 post.

COIL PACKS. 9/9. 3 band, including
I.F.’s. Post 1/3.

T.V. TUBES. 14" Wide Angle £8/10/-
6 months® guarantee. |

T.V. TUBES. 177 Wide Angle £12/10/-,

6 months’ guarantee.

T.V. TUBES. 12" Round £5. Well-known
make, 6 months’ guarantee, other makes
3 months’ guarantee  All tubes are plus
15/6 ins. carr.

1124 VHF RECEIVER 17/6 complete
with 6 valves. Ex W.D. good condition,
6 channel switching. Receives T.V. sound,
police, fire and amateurs. 30.5 to 40 mc/s.
LF. 7 mefs. Post 2/6. Drawing and con-
version data free with each set.

1125 VHF RECE!VER. 7/9 complete
with 2 valves, New and boxed. This
receiver requires a little modification to
put it into service.

R.F. UNIT 24. 12/6.
Tuning 20-30 mc/s.

New and packed
fncluding 3 valves

Post 2/-.

SPEAKERS. 10/9. &, 64, 5° or 34"
unrepeatable offer, Std. P.M. 2-5 ohms
+1/9 post with O.P. 13/9.

SPEAKERS. 2/9. 8 ME. Field IK,
2K. and 5K ohms or with O.P. Trans.
4/9 plus 1/9 post.

RADIO-GRAM CHASSIS. 29/9 in-
cluding L. Speaker. 5 valve sfhet, 3 w/
band, A.C. mains complete, less valves.
All used, tested, guaranteed. FREE draw-

ings with orders. Post 4/6. Knobs (set of

four) 1/6 extra.

RADIO CHASSIS. 7/9. AC. or uni
versaj, s/het receivers, less valves, dial
and electrolitics. Otherwise believed to be
in working order, NOTE: Our 8 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
three band coil packs. 465 i.F.s. All
used bargains. P. & P. 3/6.

24d. stamp only for complete catalogue.




166

WIRELESS WORLD

AvucgusTt, 1955

ELECTRONIC ENGINEERS

The British Tabulating Machine
Co., Ltd,, Letchworth, Herts, manu-
facturers of *“ HOLLERITH > high-
speed punched card accounting and
statistical machinery, offer excellent
prospects to men wishing to find
employment on the application of
Electronics to CALCULATING and
COMPUTING MACHINES.

This is an expanding and progressive
organisation, employing over 5,000
personnel under congenial working
conditions.

Qualifications required include a
University Degree in Electrical En-
gineering, Physics or Mathematics,
Higher  National Certificate  or
equivalent.

Salaries will be commensurate with
experience and qualifications. Housing
assistance may be given. Pension Fund.
Write giving personal history to the
Personnel Superintendent, quoting Ref.
WW/19

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY

Lowland Rd., Harrow, Middlesex. Byron 3704

RADIO & TELEVISION COMPONENTS

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE
“VIEW MASTER’'&“TELE-KING'’ specialists
Easy terms available. Stamp (only) for lists
JAMES H. MARTIN & CO.,

FINSTHWAITE NEWBY BRIDGE,
ULVERSTON, LANCS.

S

SERVICE
SHEETS
One you re-
quire in dozen
assorted.

VALVES

Physicists and Electronic Engineers
are required for the Chemical & Metallur-
gical Division of the Plessey Co. Ltd-
Attractive posts are available for junior and
senior grades in new, well equipped and
expanding Physics and Electronics Labora-
tories.

Applicants should be interested in the de-
velopment and application of semiconduc-
tors, electrical ceramics, magnetic materials
or electrolytic capacitors.

Positions offered are permanent and pension-
able and offer considerable scope for
creative work. Salaries will be generous and
commensurate with qualifications and
experience. Write in confidence to the
Technical Manager, The Plessey Co. Ltd,,
Towcester, Northants.

SITUATIONS VACANT

ENGINF.ERS required for climatic testing of
components and complete equipments.
Work involves electrical testing measurement.
Commercial or Services experience of electrical
or telecommunications equipments desirable.
Possession of H.N.C. ot O.N.C. an advantage.
—Reply, in writing, stating age, qualifications
and experience. to e General Electric Co.,
Ltd., Brown’s Lane, Allesley, Coventry. [4878

SENIOR mechanical designer is required

by a_ Midlands manufacturer engaged in
the complete engineering and production of a
variety of electronic Sroduct.s.— irst-class men
with experience of design work in the light
engineering field are invited to write, giving
brief details of career and ?uallﬂcations, to
the Personnel Manager (Ref. S.M.D.), 4%%

595.
ELEC’I‘RONIC Engireer wlth good knowledge
of H.F. measurements uand interference
suppression required for work in connection
with measurement of radio and television ip-
terference; superannuation scheme; write giv-
ing full details of age, qualifications, experience
and salary -required to—Personnei Manager,
The Telegraph Condenser Co., Ltd., North
Acton, W.3. 4722
ECHNICAL Representative required for the
Northern Counties by Advance Components,
Ltd., Marlowe Rd., Walthamstow, London, E.17.
AFplicants_must have comprehensive knowledge
of electronic test equipment, previous commer-
cial and selling experiences and be willing to
reside on the ferritory (car provided).—Apply,
in strict confidence, giving full personal history,
to Mr. J. H. Head. General Manager. 46
RAUGHTSMAN for interesting work in ex-
panding new division of the company where
knowledge of mechanlcal engineering and work-
shop experience will be an asset. Some design
?ua ifications preferred but not essential. Write
ull details of experience, age, salary required,
etc,, or telephone for appointment.——Goodmans
Industries, Ltd., Lancelot Rd.,, Wembley. Tel.
Wembley 1200. {4857
X-SERVICE radar and radio technielans are
invited to apply for posts as test engineers
for work on radar and other electronic pro-
ducts of a large Midland manufacturing organ-
i ; further training will be given where
vs week; excellent prospects.—
Apply, giving details of experience to date, to
glslez Personnel Manager (Ref. E.8.R.), Box

92, .
'HERE is a great future for qualmed radio,
television and electronic engineers; this is
YOUR opportunity to train for_a well-paid
career; E.M.I. Institutes offer a 3-year course
in telecommunications engineering commencing
September 14th; on successful completion em-
ployment is assured.—Full details from E.M.IL
Institutes, Dept. WW38, 10, Pembridge Square,
London, W.2. 4971
NIOR Electronic Engineers/Radio Mech~
anles wanted for installation, maintenance
and operation small radio transmitting stations
in U.K. and abroad; candidates must have good
basic training in radio and some industrial
experience; must be single and medically fit
and prepared to travel abroad; excellent pros-
pects; U.K. salary up to £500 after training
and very much more abroad —Write Box 4017.
ANGKOK.—Eastern merchants require sales-
man for well-known makes of radio, also
electrical equipment. Good technical back-
ground essential, knowledge stock-keeping an
advantage. Age about 25; bachelor; annual in-
crements; cost-of-living allowance; provident
fund; pension scheme; free accommodation and
passage.—Write Box 1428, ¢/o0 Abbotts, East-
c¢heap, London, E.0.3. [4948

TV and radio chief of test: prograssive posi-
tion offered in a North London factory
for 3 man with experience of production testing
TV and radio sets; qualifications to_ include
C. & G, Telecom. III or equivalent, substantial
practical experience and established ability to
control stafl; experience of test equipment de-
gign or maintenance desirable; substantial
salary and prospects of promotion.

REPLY to Ref. 246 Pye, Ltd., Personnel Dept.,
Cambridge. [4969

RADIO techniclans required by International
Aeradio, Ltd., for overseas service; perma-
nent and pensionable positions, inclusive salary
from £894 per annum to £1,373 per annum,
tax free, according to marital status, free
accommodation; kit allowance; free air fares;
generous U.K. leave.—Qualified candidates to
whom replies only will be sent please write
quoting RT to Personnel Officer, 40, Park St.,
W.1. [0262

STEWAR’I‘S AND LLOYDS, Ltd., have vacan-
cies in their iron and steel works at Corby,
Northamptonshire. for maintenance instrument
mechanics, where the town, with modern hous-
ing. is rapidly expanding and_ prospects of
obtaining a house are good; full instrument
apprenticeship or five years’ experience main-
tenance electrical or mechanical Instruments
essential.—Apply to Labour Service Officer.
Stewarts and Lloyds, Ltd., Corby. 4835
ADAR and Telecomms,—Service engineers
required by British firm in Aden. Appli-
cants should have at least 5 years' experience
in marine radio and radar servicing and prefer-
ably some V.H.F. experience. Ex-technical
officers and senlor N.C.O.s from H.M. Forces
ave particularly invited to apply. Free accom-
modation, medical attention "and first-class
passages for wife and family. Commencing
salary is dependent upon qualifications and
experience but would not bhe less than £1,000
per annum. Pension scheme.—Apply in writing,
‘| stating nationality, personal detalls, education
and experience, to Box [4841

SENIOR ENGINEERS
are required by
THE ENGLISH ELECTRIC

CO., LTD,,

at LUTON,
to devise equipment and/or
direct activities to investigate

the effects of vibration and
other environmental conditions
on Guided Weapons.

Experience in this field is un-
necessary but applicants should
possess a Degree or H.N.C.
and preferably have had some
experience in the Electronic
Industry. Housing assistance
can be given if required.

Please write stating age,
qualifications and experience to
Dept. C.P.S., 336/7. Strand,
W.C.2,

Quoting Ref. 1000G.

“ The Chemical & Metallurgical Divi-
sion ** of the Plessey Co. Ltd. is engaged in
the development of interesting new pro-
ducts for the electronics, radio and
T.V. industries, .

Physicists and Electronic Engineers are
required for development, applications and
instrumentation work on semiconductors,
electrical ceramics, magnetic materials or
electrolytic capacitors.

Attractive posts are available for ,'unior and
senior 5rades in new, well equipped and
expanding Physics and Electronics Labora-
tories.

Positions offered are permanent and pen-
sionable and offer considerable scope for
advancement. Salaries will be generous and

commensurate with qualifications and
experience.
Write in confidence to the Technical

Manager, The Plessey Co. Ltd., Towcester,
Northants.

The Plessey Company Ltd.

Vacancies exist in new, well equipped and
expanding laboratories of the C%\emical
& Metallurgical Dlvision for junior and
senior Physicists and Electronic Engineers
with progressive ideas. Experience in any
of the following fields an advantage.

Magnetic measurements

Acoustics

Piezoelectricity

Design of electronic apparatus

Radio interference suppression

Design of electromagnetic devices.
Positions offered are permanent and pen-
sionable and offer considerable scope for
advancement. Salaries will be generous and

commensurate with qualifications and
experience.
Write in confidence to the Technical

Manager, The Plessey Co. Ltd., Towcester,
Northants.
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ELECTRONIC ENGINEERS
are required by
THE ENGLISH ELECTRIC CO., LTD,,
to fill vacancies in the Company’s
Laboratories at
LUTON and STEVENAGE

cants must be familiar with existing
telemetry systems and measuring tech-
niques, suitable to a man with trials
experience.

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 the above posts are permanent and
progressive and pensionable after qualifying
period, attractive salaries are offered to the
successful applicants. Applications to
Dept. C.P.S., 336/7, Strand, W.C.2.

Quoting Ref. 1260E.

SITUATIONS VACANT

| IGH-DEFINITION FILMS invite applica-
tions by television development engineers of
degree standard for a number of posts in the
| interesting new fleld of electronic film making:
{ applicants, who must have had television ex-
| perience, will be paid a salary in the ranee
£500-£1,200 according to qualifications and ex-
perience—Apply Chief Development Enzineer,
High-Definition Films, Ltd.. 98, Highbury New
Park, London, N.5. [4907
. T. & E. (BRIDGNORTH), Ltd.. Bridg-
north, Shropshire (subsidiary of Automatic
Telephone & Electric Co., Ltd.) engaged in the
development and manufacture of radio com-
munications equipment require a qualified
en%ineer to specialise in transistor applications.
Salary according to experience and qualifica-
tions.” Company superannuation scheme; 5-day

TELETRON SUPER INDUCTOR COILS

)

area.—Applications, which will be treated in

FERRITE ROD AERIALS conﬁdencg should give full details of experi-

Wound on. high permeability Ferroxcube rod. %nce 4%%2 salary required and be addresse[%gto
i 0x 5.

Meaiutn waygigis. Du-?-l w:veHl:/)z' Selective AIR MINISTRY _requires scientific officer

K i- 8 Y P! il diod N i (male) at R.A F. Station near Maidenhead.

L crystal diode coill for tape | parks. for operational research dutles, theo-

and .Quah(y _amphﬁers‘ retical studies and development work in the

@ High Q © Litz wound | fleld of communications and reneral electronics.

Dust cored. 3/- ea. | Qualifications: First or Second Class Honours

HAX.L (LW), 3/6 ea.|degree in physics or electrical engineering, or

Dual e TliF coils equivalent. Salarz': Within range, £467 10s. to

q + SOV'Se | £845.  Post unestablished with possibilities of

matched pairs (as illus- | establishment through the Clvil Service Com- |

trated) 7/- pr. Transistor | mission for successful candidate whilst remain-

coils—I.F.T's, etc., etc. |ing under age 31. Opportunities for promotion

to higher grade posts on staff of Scientific

Available from leaaing stockists.
Stamp for complete data and circuits.
THE TELETRON CO. LTD.
266, Nightingale Road, London, N.9. HOW 2527

1. SE\NI%R MIEmWAVE ENGINEER geel_n—ADptlyB ,vglth :ﬁull detalls to fggg
— cant sho o ngineer at Bridgnorth.
ﬁcalppback d hav; Byl disow ENIOR checker required for drawing office
B _grounf dto' egree s}andgrd staff of approximately 20, Dutles to include
axf\ experience ol design or engineering checking of commercial and M.o.S. contract
of microwave equipment. The work drawings of electronic equipment. Excellent
includes investigation of new methoas opportunity for the older man, Contributory
of construction with a view to miniaturi- gfe tassurancg and l}:ensim} !lixlnt(}. 5-gayl weeil;.
i i i anteen and welfare {facilities.—App
sation and weight reduction. l g;iting: r;frﬁ‘?“"%lo Man?‘ger {,gf‘egfgg‘”"
rguson Radio rporation, o . Cam-
. smo‘; o mdga Pii*gigle: R el OMSON-HOTSTON -Go-
group of engineers in the development N 23
aciali q Ltd., has a vacancy in its research labora-
of specialised electronic test gear. tory at Rugby for a qualified electrical engineer
| or physicist for work on radio interference
3. SENIOR ENGINEER—for work on prob}ie%s; the work oov;xt's 1m&est1ggxt,¥;& 1%; t}(x)?
ircui : mechanism_ measurement and su
?::;;ﬁ;{glmtkgevellogmemf wi[h sound I radio interference over a wide and interesting
and the ability to apply it. || The Director ai Riseareh, Bteh Thomson
. e Director o esearc is omson-
Houston Cod.. Lt,dt.l. givi)?g tf}elr age gxi)g qulgzll(i;gi
cations. and quoting the reference 0
& ‘S;%VIIE%RR INSTRUMENTATION EN- ENIOR and junior design draughtsmen reqd.
S—with a degree or H.N.C. for interesting work in connection with elec-
and experience of the design of equip- tronic equipment, commercial radio and tele-
ment for use in the instrumentation vision f;u’n'{l{)m'-d light elecgﬁo-mecﬁgmcal englz
neering; ndon area; e positions vacan
R offer ample scope and opportunity for future
5. SENIOR RA m:llvancen‘xlelx'x%7 to mertx otfh gooi'l :bémy; dl:dhtlegh
5 DAR AND ELEC- salary will be paid to the selected candidates:
TRONIC ENGINEERS—for develop- all Trecognized staff privileges available.—
n}entd:;\d ﬁgld and ili)ight experiments | fole%s:x regly,_ giving full details of experlf‘{:’;:’le.
of ra equipment. egree or H.N.C. AINS RADIO have vacancles in their
standard preferred but applicants with- development department for men with
PP A
out these qualifications i good knowledge of radio and television circuits
i ' A but ‘y“h g and their practical application; the work will
wide experience of this work considered. ‘lnc]ude the design and construction of radio
6. SENIOR ENGINEER— R e e A I B
. ER—for missile YEIBIRINLETES) i
q g : . flalr for experimentation; good salary, progres-
telemetry installation planning. Appli- || sive staff positions.—Please apply to the Per-

sonnel Manager, Mains Radlo Gramophones.,
Ltd., 359, Manchester Rd., Bradford, 5. [4925

ADIO and television service manager re-
quired, 10 miles from Manchester, main
agencies; applicant must have had stmilar pre-
vious experience and be able to take complete
control, engaging his own staff when neces-
sary; permanent post with prospect of direc-
torship in private company; salary £800 per
annum rising to £1,000. No accommodation
provided; suceessful applicant will be expected
to purchase own house In district.—Apply. in
confidence, to Box No. 4985. 4962
HILIPS HAMILTON WORKS, Ltd., h
vacancles for electrical laboratory technicians
of at least ordinary National Certificate or equl-
valent City & Guild (telecommunications)
standard; the work consists of the construction,
calibration and maintenance of electronic test
gear as used in the field of light current en-
neering.—Applications stating age, qualifica-
fons and experience to the Personnel Manager,
Philips Hamilton Works, Ltd.. Wellhall Road.
Hamilton, Lanarkshire. 4943
ALES correspondent required by The ‘Tele-
raph Condenser Co., Ltd., North Acton,
W.3. Applicants must be experienced in con-
ducting semi-technical correspondence, submit-
ting quotations and generally dealing with
customers. Knowledge of = electrical/radio
industry an advantage but not essential.
Superannuation scheme uP to 55 years of age.
—Write, giving full detalls of experience, age
and salary required, to Personnel Manager.
h Acton, W {4887

T.C.C.. .. No. n 3t
PPLICATIONS are invited from senior pro-
}J;ect engineers with a specialised knowledge

of the manufacture of electrical and mechanical

products; applicants should ave a good
practical engineering background and a sound
technical experience of tool design and plan-
ning and be capable of putting new projects
on a sound production basis; these vacancies
offer excellent opportunities to men seeking
| permanent and progressive positions; London

have

o

Adviser to "Alr Ministry. Application forms,
quoting A113/5A, from .L.N.S.. Technical
and Scientific Register (K), 26. King St., Lon-
don, S.W.1. (48

l SUPPLY COMPANY

40 |

Jl
|

[BakGains fiom

@SHERMAN'S

Money-Back Guarantee!
BOMB SIGHT COMPUTOR

A model
mAker:Mb par;xdise.
over . of magnifi-
cently made gears, driving Each. P.& P. free
shafts, bearings, miniature motor, repeater motor, gyro-
scopes, etc. All supplied in a strong wooden transit case
24in. X 22in. X 11in. high, which itself {s jdeal a3 a tool box.

ROLLING RULE

_—_} All metal, three pairs of-

——— built-ln rubber 2 9
rollers. Ideal for draughtsmen, book-keepers, etc. /
UNIQUE 10in. SLIDE RULE P. & P 7 9
Universal model, brand new, Ex-R.A.F. Jree /

AIR POSITION INDICATOR
o4 2

Containing a wealth of gears, drives and shafts, 3 infinitely

variable gears, lampholders, rapeater motors. Veeder
counters. Used by many Universities as a baaia £2 7 6
of a calculating machine. P. & P. free L

CHART BOARD
Ideal as a drawing board. 17in. sq. Complete with pan-
tograph arm, protractor bead and Perspex acale. 30
Postage and Packing free. Each / =
PRECISION DRILL CHUCK
Complete
At third list price. 10/__

tin. capacity, self-centring by H. D. Murray.
FRANKLYN

with }in. parallel shank.
SPRAY GUN

Postage and Packing 1f-.
Works direst from vacuum
cleaner or any air supply. Will
spray Cellulose, Paint, Dis-
temper, Insecticide, ete. Pre-
cision bullt and fully guaran-
teed. P.& P.2-. 33/_

IMPELLER PUMP

Approx. 30in. long by 2in. dia., 2 amp.

{ . at 24 v. D.C. Wil work on 12 v. at
I et 4 amps. D.C. Ideal for bilge pumps or

for transterring fuel or water to header
tanks. Pump ia self-cooled by liquid
passing through it. Brand 39 6
new, boxed. P. & P.free. Bach /

MODEL MAKER’S
MAINS TRANSFORMER

All purpose—low voltage. Input 210/
250 v. Qutput 3, 4, 5, 6, 8, 8. 10, 12, 15,
18, 20, 24, 30 v. Rating 2 amps. Sualtable
forabove pump. Brand new, fully 24 L
guaranteed. P. & P. feee /

) NEW CATALOGUE

) Send 1/-torlatestedition pack-
) ed with Bargains. Refunded
on first purchase.

TERMS—CASH WITH ORDER. C.O.D. 1/-
EXTRA. Phone Orders Accepted. (Dept. W17)

859, KILBURN HIGH ROAD, N.W.6.
479, BARROW_ROAD, LONDON, W.10.

ELGar 5857
HIGH STREET, HARLESDEN, N.W.10.

SHERMAN'S
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Good Investments
PRECISION TEMPERATURE CONTROL
OVENS. 230 volts 50 cycles for Quartz
Crystals. Will give stability with suitable
crystals of better than two parts in one-million.
Fitted precision thermostat and thermometer.
Temperature adjustable 40/60 degrees cent.
£9/10/-, cx}. 54-.
R.C.A. WAVEMETER type T.E.149. New
surplus, 200 kc/s to 30 Mc's, accuracy guaran-
tecg 0.005%. In original case with spares,
instruction book, crystal and charts.

FREQUENCY METER. B.C.221, as new.
accuracy guaranteed 0.005%,. Battery Model with
charts and crystal; range 120 kcfs to 20 Mc/s.
NIFE BATTERIES. Long life alkaline cells
12 volts 45 a.h. in wood crate, £12/10/-,

crg. 10/-. Single 1.2 volt 45 a.h. cells 30/-,
post 2/-. Write for particulars.
RESISTANCES. Double slate  formers

wound graded resistance wire, in vent, metal
case, geared movement and hand wheel, F.O.B.
mounting 72 ohms 1.5 to 4 amps. 85/-, crg. 3/6.
160 ohms 0.6 to 10 amps, £8/10/-, crg. 15/-.
POWER REGULATORS, 56 ohms 5 amps.
protected type, double slate sliders on channel
irons with I/C switchfusec and Ammeter 0-10
amps. fitted, £5/10/-, crg. 15/-. Write for
special list.

Leslie Dixon & Co.

WIRELESS WORLD

SITUATIONS VACANT

URPHY RADIO have a vacancy for
radar mechanic for laison work with

the Services in connection with navigational
aids; applicants should have experience in
maintenance and testing of both ground and
afrborne equipment of this Livpe; the work will
be based on Welwyn, but will involve travellin,
to sites where equipment is to be installe
and used.—Appily in writing to Personnel
Department (RM), Murphy Radio, Ltd., Wel-
wyn Garden City, Herts. . [4877
APPLICATIONS are invited for position of
post design seérvices officer; the work in-
cludes the supervision of drawing and other
information on airborne radio and radar
equipment, also technical liaison with the
Services and aircraft manufacturers; a retir-
ing R.A.F. signals officer would be suitable.—
Applicants should write giving details of
career to date and salary expected to Per-
sonnel Department (PDS), Murphy Radio,
Ltd,, Welwyn Garden City, Herts. 4876
CIENTIFIC Information. A research labora-
tory on the outskirts of London is setting

up a section for the collection of information
on a wide varfety of subjects. Applications are
required from Graduates in Science (physics
and mathematics for this post, which offers
great scope for the man or woman in charge of
the work.) Housln% accommodation could be
made available to the successful applicant.—
Write Box W.U2099, A.K Advg., 212a, Shaftes-
bury Ave., London, W.C.2, 4852
RA_DAR, television and radio testers; prac-
tical men with a sound basic knowledge

of electronics and preferably some experience
n one of the above categories are reguired
by the test department of a leading Midlands
manufacturer; the work is of considerable

3

Dept. A, 214 Queenstown Road, London, s'w.3| interest and offers scope for technical advance-

Telephone : MACaulay 2159

VACANCIES IN GOVERNMENT SERVICE
AT CHELTENHAM

1. Instrument Makers with fitting
and machine shop experience in
light engineering.

. Radio and Electronic Mechanics
and Assembler Testers with ex-
perience of telecommunications
equipment.

BASIC PAY

£7/18/10 plus merit pay up to £2/10/-,

assessed at interview, based on ability

and experience.

Opportunities for permanent and pen-

sionable posts. -

Apply to: Personnel Officer, G.C.H.Q,

(Foreign Office), 53, Clarence Street,

Cheltenham.

VACANCIES FOR SKILLED
CRAFTSMEN IN GOVERNMENT
DEPARTMENT AT CHELTENHAM

Applicants required with experience

of:—

(a) Maintenance and Installation of
Teleprinters, Auto-transmitters,
Perforators, Re-perforators

or experienced in

(b) Cabling, Wiring, Distribution

frames, Jack fields
or a knowledge of

(c) Long distance radio communica-
tion systems, Line telegraph
systems (e.g. V.F.) Multiplex and
five-unit telegraph code.

BASIC PAY: £7/18/10 plus merit
pay up to £2/10/-, assessed at inter-
1 view, based on ability and experience.
Opportunities for permanent and
pensionable posts.

S-day week—good working conditions—single
accommodation available,

Apply to: Personnel Officer, G.C.H.Q. (Foreign
Office), 53 Clarence Street, Cheltenham.

la permanent post with

ment; ex-Service technicians are particularly
su;table.—App}xcants should write, giving de-
tails o% gI)‘(%enence. to ;{Ie Personnel Manager

(Ref ), Box ) 4869
DESIGNER (25-55 years) required by old-
established firm of electrical component
manufacturers in N.W. London. Applicants
must possess sound knowledge of radio fre-
quency eircuits. pulse forming networks and
experience in the electronic, radio and/or tele-
vision industry would be an advantage. Super-
annuation scheme.  Write. stating age. experi-
required, to Personnel
Box 3M S4590. A.K. Advg., 2l2a.
Shaftesbury Ave., W.C.2, [4665
SSISTANT chief engineer required by the
Electronics Division of a well-known radio
company in the Home Counties; excellent pros-
pects exist for a first-class man with an up-
to-date knowledge of electronic equipment de-
sign, in particular radio communication and
radar systems, and the ability to plan and
organise research and development work in
these fields.—Applications, which should give
full details of experience, qualifications, age
and salary expected, are to Bo;
6. Aldford St.. London. W.1. 6
ADIO engineer/administrator (age 49) in
racio and electronics for the whole of his
working life. seeks executive appointment with
a company of standing where experience is im-
portant. A wide radio engineering experience
including design and development organization
and administraiion, rrcduction methods, gov-
ernment and inspection procedures and close
llaison with Ministry departments is offered for
a salary I{n the region
of £1.000 per annum.—Please write Box ?:‘33(?0

ESIGNER draughtsman required for in-
teresting development work on the design
of small electro-mechanical mechanisms for
use in switches. thermostats and similar
devices: salary up to £825 per annum accord-
ing to experience and qualifications; contribu-
tory pension scheme. canteen, holiday arrange-
ments honoured with pay.—Write, call or tele-
phone for an appointment to Chief Draughts-
‘‘ Diamond _H '  Switches, Ltd.,

Ave., W.4. Chiswick 6444.

4874

ECHNICAL Lialson Officers. A legdlng
electronics company has vacancies in Lon-
don for senfor and junior staff to partieipate
in the development and marketing of radar
equipment, computing devices and industrial
electronic apparatus. Salary range £600-£1.000
per annum. Appiicants should have technical
qualifications, preferably to degree standard.
and should have experience in dealing with
Government establishments or senior staff in
industry. The comvany is exoanding rapidly
in the electronics fleld and offers progressive
careers and excellent staff conditions to capa-
ble men.—Aovlications, in writing. stating age,
exverience and salarv desired, should be ad-
dressed to Box No. 4541, [4850

ABORATORY tectiniclans  required for
1 development work in connection with an
interesting rangz of electronic equipment, in-
cluding communications, computors, transistors.
and measuring and test apparatus. Applicants
should Lave, as a minimum, the Ordinary
National Certificate or appropriate C. and G.
Certificates. and in addition, several years ex-
perience in the manner of operation construc-
tion and testing of electronic or other light
current equip'nent. Applicants with shorter ex-
perience but in possession of Higher National
Certificates In radlo or other llght current sub-
jects will be considered; these posts carry
attractive salaries and conditions of employ-
ment including Pension and Life Assurance
Scheme. 5-day week.—Apply, Mr. G. A. Taylor,
Personnel Officer, Mulla. Research Lahora-
tories. Cross Oak Lane, Salfords. near Redhtll.
Surrey. [4733

man,
Gunnersbury

AugusT, 1955

COUNTY BOROUGH OF BOLTON
EDUCATION COMNITTEE
~ BOLTON TECHNICAL COLLEGE

Full-time Course in Electronic
Engineering

A _three-year, fuil-time course in Elec-
tronic Engineering is now available. Candi-
dates should be in the age range of 16 to 18,
and have taken, or be taking, General Certi-
ficate courses at the Ordinary level in
Mathematics or Physics, or equivalent
courses in technical institutions.

This rapidly developing industry offers
new and attractive openings to qualified men.

The next course commences Sep_(cmbgr,
1955. Early application for entry is desir-
able. Further particulars from the Principal,
Technical College, Manchester Rd., Bolton.

Education Offices,
Nelson Square,
Bolton.

W. T. SELLEY,
Chief Education Officer

FERRANTI! LTD.
LONDON COMPUTER
LABORATORY
RADIO MECHANICS AND
WIREMEN
are urgently required for interesting
work on the development and assem-
bly of prototype Electronic Com-

puters and Allied Equipment.

Good rates of pay and excellent
working conditions. Lunch voucher
scheme. Write for application form
to 21, Portland Place, London,
W.1.

THE POLYTECHNIC

309 REGENT S5TREET, W.1
ELECTRICAL ENGINEERING DEPARTMENT
Head ‘of Department: D. O. Bishop, Ph.D., M.I.E.E.

FULL-TIME DAY COURBES are provided in
Electrical and Telecommunications Engincering. The
courses, which extend over a period of three to four
years, prepare for the Higher National Diploma and
professional examinations and for the B.Sc. (Eng.)
Degree of the University of London.

Besslon 1955-1956 begins on September, 20th, 1955.

EVENING COURSES in the above subjects and
also In Radio and Television Bervice Work commence
on Monday, 2fith September. The courses prepare
for the Ordinary and Higher National Certificates
and for the City and Guiids of London Institute
examinations. New students will be enrolled on 21st
September, 5-8 p.m.

Prospectuses may be obtained on application to the
undersigned.

J. C. JONES.

Director of Educaiion.

HOUSING
AVAILABLE

Assistant Sales Manager for
progressive  manufacturer of
Scientific  Instruments and

Electro-mechanical Equipment
required in the Hertfordshire
area. Sales experience essential.
Technical qualifications H.N.C.
Pension scheme. Send details of
age and past experience to Box
No. 4545.
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MARCONTI’S WIRELESS
TELEGRAPH CO. LIMITED,
invite applications from MECH-
ANICAL DESIGNERS and
DRAUGHTSMEN with ex-
perience in the Electronics field.

Permanent, pensionable and
progressive careers are available
to suitable applicants both at
Chelmsford and London.

Social and Athletic Club,
Modern Canteen,

Write, stating age, experience,
qualifications and salary re-
quired, to Dept. C.P.S., 336/7,
Strand, W.C.2.,, quoting Ref.
142M.

MARINE Radar and Communica-
tion equipment. Marconi’s Wire-
less Telegraph Company Limited,
Chelmsford, have vacancies in their
Development laboratories for both
Junior and Senior Engineers and
Physicists for interesting work in
the above field. The appointments
are permanent and pensionable
and offer excellent prospects for
promotion in this world famous
organisation. Please apply, quoting
ref. no. 2140A, o Dept. C.P.S,,
336/7 Strand, W.C.2.

ELECTRONIC ENGINEERS
Marconi’s Wireless Telegraph
Company Limited,
Chelmsford

are expanding their activities
in the field of black, white and
colour television.

There are openings for both
Junior and Senior Engineers and
Physicists for work in connec-
tion with the development of
cameras, transmitters, telecine
and associated equipment.

These appointments offer excel-
lent opportunities for promotion
to suitable applicants. Please
apply, quoting Ref. 2220B to
Dept. C.P.S., 336/7, Strand,
W.C.2.

SITUATIONS VACANT

'HE General Post Office has vacancles for

radio operators at its coast radio stations
and applications are Invited from men between
21 and 35 years of age who hold the Post-
master-General’s First Class Certificate of
Proficiency in Radiotelegraphy; selected candi-
dates will be considered later for rmanent
pensionable posts.—Application should be made
to The Inspector of Wireless Telegraphy. Radio
and Accommodation Department. Wireless
Telegraph Section. Union House, St. Martins
le_Grand, London, E.C.1.

ONOURS graduate in Physics or Electrical

Engineering is required to work in a labora-
tory engaged in research and development on
frequency control problems relating to com-
munication systems. The position, which is in
the South of England, is open to men and
women and affords excellent opportunities for
detailed study of the theoretical and practical
aspects of the subjects. Living accommoda-
tion, for single or married persons, could be
made available.—Write Box W.U2141, A.K.
Advg.. 212a, Shaftesbury Ave., London. W.C.2.

4853

PHYSICISTS and Electrical Engineers[ are
required for advanced work in a research
laboratory on the outskirts of London dealing
with ultrasonic vibrations in elastic media.
Men or women applying for the posts must have
an Henours Degree, and prelem%ly should have
studied mathematics 1o a post-graduate stage.
The work involved is of great interest. and
ready promotion is available to the person hav-
g the necessary ability. Housing accommo-
dation could be made available to the success-
ful applicant.—Write Box W.D02113, A.K. A ..
212a, Shaftesbury Ave., London. W.C.2. 4851
ONOURS graduates in Physics or Electrical

4 Engineering are required for advanced work
in a Quartz Crystal Laboratory situated in the
South of England. The positions offered afford
excellent opportunities for men and women to
speclalize in the study of piezoelectric materials
from both the theoretical and practical view-
points. An interest in mathematics and elec-
tronics would be an advantage for this work.
ving accommodation, for single or married
persons. could be made available.—Write Box
.U2127, A.K. Advg.. 212a, Shaftesbury Ave..
London., W.C.2. 4854
STANDARD TELEPHONES & CABLES, Ltd.,
North Woolwich, London, E.16, require
engineer to work on the development of a wide
variety of high frequency and audio testing
equipment in a telecommunications laboratory
associated with the design of telephome and
television cables, The laboratory is small but
very well e?uipped with ready access to all the
facilities of a large organisation. Applicants
should be of University Degree standard and
some electronic experience is desirable.—Write,
stating age, qualifications and salary required,
to Personnel Manager. [4837
ECTURER required at School of Electronies
(Ministry of Supply), Malvern, Wores, to
teach electronlcs and mathematics to Higher
National Certificate standard. Candidates
should hold a University degree or equivalent
qualification and preferably have had some
teaching and industrial experience. Salary
payable in accordance with Burnham Scale—
£965X £25—£1,065. The appointment is sub-
ject to the Teachers’ Superannuation Acts.
—Details and forms from Principal. to whom
completed forms must be returned by 8th
August. 1955. 4965
-B.C. invites applications for post in Record-
in¢ Section of Engineering Designs Depart-
ment; University degree or equivalent in elec-

-f trical engineering essential, experience in audlo

frequency electronics and design of lizht mechan-
isms desirable; work is largely on own initiative
in carrying out investizations and development
work in connection with various methods of
eound recording: salary, according to qualifica-
tions and experience. within range £725 to
£1,280.—Requests for application forms to Engi-
neering Establishment Officer. Broadcasting
Hozuse. London. quoting re(efgggg

E.210./W. W,

ERRANTI, Ltd., Edinburgh, have a vacancy

for an Electronic Engineer in the capacity
of a Technical Author to prepare technical.
operational and maintenance publications; appli-
cants should have oualifications to desree stan-
dard; technical authors join the design engin-
eers, participate in fleld trials and assist with
service introduction in order that they may have
a full understanding of the design and oper-
ational use of the system on which they are
preparing a publication, irrespective of whether
this system is ground. airborne, or seaborne.
Authors are responsible for the entire publica-
tion. ensuring that the appropriate illustrations.
artists’ impressions and line drawings are pre-

pared,
APPLICATIONS, auotlng Ref. 59/TA/TID.
should be addressed to the Personnel Officer,
Ferranti. Ltd.. Ferry Rd., Edinburgh, 5.
.S.I.R. require assistant experimental officer
at Radio Research Station. Datchett
Berks, for abstracting scientific and technical
articles on radio Tesearch and development,
quals. in Physics or Electrical Fng.. Min.:
G.C.E. (Advanced Level) in two scientific sub-
ects, or equiv, Candidates over 22 expected
{o have pass degree, H.N.C. or equiv. Some
knowledge and experience radlo research and
development necessary, ability to read technical
French and German an advantage; 45-hour
week; men £297 (age 18)-£659; women, £297

. (age 18)-£570 p.a.. subject to improvement
under equal pay scheme.—Application fornis
from LN.E.. Technical and Scientific

Register (K). 26. King St., London. S.W.1

quoting A 114/5A. Ta964

WIDE BAND CHAIN AMPLIFIER

MARK 11

40-220 mc/s
Gain 20 db 4+ 2 db over Bands | and3 or %
0.5 db over any single T/V channel. 75 ochm un-
balansced in and out. Output up to I.l volt
M.S.

Also

WIDE BAND LINE REPEATERS

Type 2
40—70 mc/s (Band 1)

Gain 33 db 4 0.5 db 75 ohm in and out. Input
circuit specially designed to maintain load
characteristic through band. Indoor and outdoor
models available.

TURRET TYPE TUNERS

12 CHANNEL, T/V
(in quantity production)

STD I.LF. OR MODELS FOR conversion of
receivers with 13 to 19 mc/s I.F.

H.F. INDICATOR METER TYPE 2

20 miv=2.5 v. in 3 ranges. 3 to 300 mc s. §v_nall
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.

CO-AXIAL CABLE TEE-ING UNITS,
EQUALISERS, ETC.

Telefusion (Engineering) Ltd.
Teleng Works, Church Road,
Harold Wood, Romford, Essex.

Ingrebourne 2901
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SITUATIONS VACANT
LECI‘RICAL/electronlc draughtsman for
London, W.1, with current experience pre-
paring cu'cuit and wiring dlagrams for elec-
tronics equipments; able produce finished
work suitable for handbook 1llustrat.lons from
rough circuit layouts.—Box 4590 [4868

ADIO & ALLIED INDUSTRIES, Ltd., have
an immediate vacancy for a senior. develop-
ment engineer; excellent prospects and oppor-
tunity for advancement—« he Personnel Man-
ager, Radio & Allied Industries, Ltd., waun
Industrial Estate, Aberdare, Glam {4875

ELECTRONIC engineers are wanted in large
Midland engineering plam, the positions
are progressive and interesting requiring
qualified and experienced electronic engineers,
sentor and junior for rapidly expanding labo
tory engaged upon measurement and oont
problems.—State age, qualifications and ex-
perience fully, in confidence to Box 3686. [4678

C‘IVILIAN Instructors (male), Grade III. in
the trades of alr radio fitter, air and
ground radar fitter, air and groumd wireless
fitter, and instrument fltter, required by Air
Ministry in provinces. Appointments tempor-
ary but good prospects of becoming pensionable.
Trade training. practical experience and abxlity
to teach are essential. Pay £535 at 26 nsm
pﬁ ly to Air Ministry, SS(g).
Comwall ouse, Waterloo R Lon:

EE GENERAL ELECTRIQ Co,, Ltd,, Brown's

Lane, Allesley, Coventry, requireés mech-
anical development engineers desig
draughtsmen and draughtsmen, preferably wm:
experience of radar-type equipments for work
on guided weapons and like projects; also re-
quired, senior and junior elecironic develop-

ment engineers, particularly in the fleld of
microwave and p applications; salary ac-
cording to age, qualifications and experience.—

Apply by letter, stating age and experience, to
t.l?e Personnel Manager, Ref, R.G. [0259

B requires men (British, minlmum age
20) in engmeerlng operations and mainten-
ance department at transmit studios and
television centres throughout U.K; must have
completed National Service; dexgee in electrical
engineering or physxcs in electrical
engineering, C G. me.l Certificate in tele-
communications, or success in examination for
Graduateshlp for I.EE or Graduateship with
maths, of Brit. L.R.E. . Experience in
radio or telecommunicatxons desh'able promotion
prospects; starting salary £620 p. by
5 annual increments to £830; appoi.ntments per-
manent and pensionable subject to 2 years’
probation; requests for application forms to—
Engineering Establishment Officer, Broadeasting
Ho¥e, London, W.1, quoting reference Eﬁlészs

AERONAUTICAL
OPPORTUNITIES

A well-known firm in the aircraft
industry is starting a new project in a
London Office. It is anxious to recruit
staff to form an Assessment Group.
Vacancies with unusual opportunities
for rapid promotion exist to meet the
following approximate requirements:—

Assessment Group

GROUP LEADER — Age 30/37,
or Science Engineering degree
standard, experienced in aircraft, or
G.W., project or assessment groups,
with knowledge of performance and
servo-mechanism problems and
analysis of flight and laboratory
tests. Personality is important.

SECTION LEADERS — Ages 27/35,
Science or Engineering degree
standard, general experience as for
Group Leader but to a lesser extent.

Staff to fill these sections, with various
capabilities from Com Euting to Honours
degree in Science or Engineering.
The age groups specified are given for
guidance only and need not deter
candidates outside these limits.

Monthly staff appointments carry
compulsory Pension Scheme and Weekly
staff a voluntary Superannuation scheme
Werite in confidence, giving full details
of age, previous experience, qualifica-
tions held, etc., to: Box No. A.C. 08412,
Samson Clarks, 57/61, Mortimer St.,
London, W.1.

SETUATIONS VACANT

SENIOR methods engineer required by a large

and progressive engineering company situ-
ated in the London area; applications are in-
vited from men with good engineering qualifi-
cations and experience in the manufacture of
radio, television and services equipment; the
accepted candidate will have extensive experi-
ence o class of work and will be
acquainted with the most up-to-date produc-
tion methods. including work study and stan-
dard costs; for a man with the required
knowledge, itiative and drive this vacancy
provides excel ent prospects; salary range from
£800 per annum.—Please reply, in
con_ﬂdence, giving _tull det,alls of previous ex-
perience to Box 4333. [4928

MINISTRY OF SUPPLY requires Engineer in
London to help plan production and pro-
gress wide ra ge Army radar, signals equip-
ment, assoclated liajson work. Qualifications:
British of British parents. Recognized
engineering apprenticeship or equivalent in
electronics, and A.M.I.C.E. or Mech.E. or E.E.
or exempting qualifications. Sound knowiedge
electronic equipment and experience modern
production methods essential. Experience radar
equipment, servo-mechanisms or any centx-
metric wavelength work advantageous Salar;

Within £675 (age 25)—£1,03 Not establmhed
but opportunities to compe te for establishment

may arise.—Application rorms from M.L.N.S.,
Technical and Scientific Register (K_,) 26,
King St., London, S.W.1. quoting D /5[A .

MINISTRY OF SUPPLY requires Engineers
at an R.A.F. station in Buckinghamshire
for investigation of problems connected with
pulse type radio navigational ald systems (ref.
D 268, or installation design of radio
telegraph telephone terminal offices and/or
major receiving and transmxttmg stations in
world-wide system (ref, D 269/5A Qualifica-
tions: British of British parent,s Rec gnized
engineering apprenticeship and A.M.I.O.E, or
Mech.E, or or exempting qualifications.
Sound knowledge and experience pulse tech-
niques used in radio nav. aids, or of modern
telegraph telephone techniques used in radio
circuits and/or of modern long-distance radjo
equipment including aerials. Salary: Within
£645 (age 25)—£995, Not established but
op ortunities to compete for establishment may
se.—Application forms from M.L.N.S. Tech-
nlcal and Sclentific Register (K), 26, King
t.. London, S.W.l, quoting appropriate refer-
ences. [4856
SITUATIONS WANTED
MANS seeks post teaching radio at evening
classes (London).—Box 4435. {4830
MAN seeks post as assistant to dol
radio receiver designer.—Box 6020.
ESEARCH eer, long and wide experi-
in radio and radar flelds, shortl
avanable for work in South London or Sout
Coast area.—Box 4588. (4863

estic
4879

XPERIENCED electronic and electro-medi--

TECHNICAL TRAINING

LEARN it as you do it—we provide practical
equipment combined with _inst ructlon in

radio, television, electricity, mechanics,
try. ghotogra phy, etc.—Write for full detalls to
Insututes. Dept. WW.47, London, W.4.
CITY and Guilds (Electrical, etc.) on ‘* No
Pass—No Fee ** terms; over 95% successes,
—For_ tull details of modern courses in ali
branches of Electrical
our 144-page
B.I.LE.T,
London,

TUITION
COVENTRY TECHNICAL COLLEGE.

SESSION 1955-56.
ELECTRONIC engmeenng
APPLICATION; vited for entry to next
three-year full -time  course commencing
September, 1955, from those requiring com-
prehensive training to an advanced level in
electronic engineering, qualitying for technical
posts in radio, telecommunications, television
and industrial electronics. Syllabus will cover
requlrements of City and Guilds, Brit.I.R.E.,
nd I.E.E. examinations. Entry age 16 or over.
APPLICATIOF‘ forms and further information
from Principal, Coventry Technical College.
OTHING succeeds like success! What we
have done a thousand times wr: can do again
for you—see the B.".R.S. advt. puge 150. [01
WIRELESS operating; attendance and postal
courses.—Stamp for reply to Manager, The
Wireless School, Manor Gdns.. Londonm, N.7.
ULL-TIME courses for P.M.G., Certs.,
C.G.L.I. Telecommunications, Radar Main-
tenance Cert, and B.Sc.(Eng.); prospectus free.
—Technical College, Hull. [o111

The "BANDIT”

IS the Answer
to BAND Il

Send for Lists
TELECRAFT LTD.
Quadrant Works, Wortley Rd, West Croydon, Surrey
THOrnton Heath 1191-2-3

Technology send for
handbook free and EOS'; free.
388A), 29, Wrigh

TUITION
IRELESS. See the world as a radio officer
in the Merchant Navy; short training

period: low fees:- scholarships, etc., available:
boardmg and day students; stamp ior prospec-
tus.—Wireless College, Cofwyn
.M.I.Mech.E. A.M.Brit.I.R.E. City and
‘Guilds, etc., on ‘“No Pass—No Fee’
terms; over 95% successes.—or detalls of

Exams and courses in all branches of Engmeer-
ing, Building, etc., write for 144-page Hand
book—Free; B.LE.T. (Dept 3878) 29, erghts
Lane, London. W.8. [0118
/V & Radio—AMBrlthE City &
Gullds5 R.T.E.B, Cert., etc., on * No Pass
—No Fee’ terms; over 95% successes.—De-
tails of Exams., and Home Tralnlng Courses
in all branches of Radio and T/V write for
144-page  Handbook—Free, B.I 1p
387A), 29, Wright's Lane, London, W8, (0116
THE Institute of Practical Radio Engineers
have available home study courses in every
phase of radio and television engineering,
specialising in the practical training of appren-
tices in the retail trade, enrolments limited, fees
moderate.—The Syllabus of Instructional Text
may be obtained post free from the Secretary,
I.P.R.E., Fairfleld House. 20, Fairfleld Rd.,
Crouch End, London, N.8. [0088
REE!-—Brochure giving details, of Home
Study Training in Radlo, Television, and
all branches of electronics, courses for the
hobby enthusiast, or for those aiming at the
AM.Brit.I.R.E.,, City and Guilds, X
and other pxofessional examinations; train with
the College operated by Britain’s largest elec-
tronics organisation; moderate fees.—Write to
E.M.I. Institutes, Dept. WW28, Londdn, W.4.

WIRELESS telegraphy.—Merchant  Navy
offers to youths 16 upwards a!ter quall-
fication, lucrative positions as radio officers.—
Apply British School of Telegmphy, 179, Clag
Rd., 8.W.9. (Est. 1906). Recognised by
Mmlstry "of Education, moderate fees, modern
equipment, day and evening tuition; aiso postal
courses in theory of wireless telegraphy for
P.M.G. Certs. and Amateur Transmitting
Licence. [0124
00KS. INSTRUCTIONS, ETC.
PRE technical publications, 5,500 Align-
‘ment Peaks for Superheterodynes. 5/9, post
free, data for construct m TV aerial strength
meter, 7/6, sample copﬁ The Practical Radio
Engineer,” quarterly publication of the Insm.ute
2/-; membership and examination data, 1/-.—
Sec., 1L.LP.R.E,, 20, Fairfield Rd London, N.8.
BOOKS WANTE

WANTED ‘“ Wireless World d
‘“ Wireless Engineer,”’ March, 1954.—Price
to Head of Electrical Dept,, Rutherford Col-
lege of ’I‘echnology. Newcn.st:le-upon-'l‘yne.mg24

Feb 1943;

A. V. ROE & CO., LTD.

have the following vacancies in their

WEAPONS RESEARCH DIVISION
at

WOODFORD

TECHNICIANS

For design and development work
in a guided ,weapon project. At
least 3 years’ experience in elec-
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.

1 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.
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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

hydraulic mechanisms.

Interviews in London or Belfast.

quoting S.A.60.

involving electronic or magnetic amplifiers coupled to electric or

Qualifications: University Degree.
ability to undertake theoretical analysis of feedback systems and en-
gineering 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.

Applications to Staff Appointments Officer, P.O. Box 24|, Belfast,

Development experience and

PRE-SET CONTROL LOCK | DEVELOPMENT ENGINEER

ENTHUSIASTIC TECHNICAL

ASSISTANT with experience or

Designed to jock the splndles of pre-
set potentiometers or trimmers with.
out rotational or lateral displacement
of shaft.

Will accept wide
range of panel
thicknesses.

We have a vacancy for experienced electrical
engineer on our development of Hearing Aids
and electrical and acoustical parts, Send
decails of qualifications to :—

AMERICAN DANISH OTICON CORP.
14 Sturlasgade, Copenhagen S, Denmark

interest in microwave techniques
required for mew microwave re-
search projects.

Excellent opportunities for further
education and advancement. Ideal
working conditions in country man-

TYPE C (right)

TYPE P (eft)

Very attractive

g appesrance for

panel mounting.
Send for leaflet 12

SUTTON COLDFIELD ELECTRICAL ENGINEERS

Clifton St., Sutton Coldfield, phone 5666

1, "TANNOY~

[ SOUND EQUIPMENT

Tells you what's going on cleorly

WEST NORWOOD - 5.E.27
Tetephone : GIPsy Hilt 1131 (7 lines)

= sion with convenient transport to
Reading.

Reply in writing giving full details
of qualifications and experience. to
the Personnel Officer,

Research Laboratory,
ASSOCIATED ELECTRICAL
INDUSTRIES LIMITED, Alder-
maston Court, Aldermaston, Berks.

LYONS RADIO LTD.

POWER UNITS TYPE 18, Contain rotary converter with separately wound field
Input 24 v. D.C. Output; 300 v. D.C. at 260 mA., 150 v. at 16 mA. and 14.5 v. at
49 A. Fitted with input and output filters, carbon pile voltage regulator, starter
relay, ete. Can be operated from 12 v. D.C. applied to 14.5 v. section with field
winding connected. Output then a little lower than ratings. Housed in metal cases
12x8x5in. Externally may be soiled, in good condition internally. PRICE ONLY
12/8, carriage 6/-.

24 v, ACCUMULATORS, American made, as new and unused. 11 amp.-hour
capacity. Size 10:x10x5}in. PRICE 25/-, carriage 7/6.
HEADPHONE/MICROPHONE SETS. Made by T.M.C. type A.12500, in brand-new
condition. Microphone hangs on chegt or can be mounted on wall or bench. Double
headph rubber cushioned with headband. On/off ewitch to mike, Fitted with
9ft. connecting cord, Very strongly made. For direct use, just link together with
flex as required (see below), no t ies or quired ] inter-
communication up to } mile, PRICE 19/8 per ect or 37/6 per pair, Postage 2/6.
TWIN FLEX. Conductor 14/36 tinned copper, P.V.C. insulated, flat. Suitable for
mains voltage, electrical and radio work, beils, teleph extension V' etc.
PRIOE 25 yards, 8/6. 50 yards, 11/9. 100 yards, 21/~ Post pald.
VIBRATORS. Standard 4-pin non sync. types, For 12 v, operation, 8/6. For
24 v. operation, §/-, Post 8d.

3 GOLDHAWK ROAD (Dept. M.W.)

SHEPHERD'S BUSH, LONDON, W.I2
Telephone: Shepherd’s Bush 1729

LONDON COUNTY COUNCIL

Norwood Technical College, Research Assistant, com-
mence September 1955. Must hold suitable degree or
equivalent qualification. Telecommunications Engineer-
ing and Physics—for participation in a programme which
includes (i) Self resonance of small capacitors. (ii)
Development of low frequency sine wave oscillators not
embodying tuned circuits.  (iii) Design of electron
optical systems to illustrate distortion. (iv) Controls
methods employing gas filled triodes. Successful candi-
dates will be required to undertake a small amount of
demonstration, and the appointment will be for two or in
exceptional cases three years. The post carries an
allowance not exceeding £350 per annum. Application
forms from Principal at College, Knights Hill, S.E.27,
returnable as soon as possible. (897).
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O5CHLATOR
TRIMMER

T.C.C. — intimately associated with every major
Radio development since the earliest days of Broad-
casting — were among the first to grasp the far-reaching
potentialities of Printed Circuitry.

For months past, in fact, a team of T.C.C.
Research Engineers has been actively engaged in the
development of Printed Circuits for such diverse
applications as radio, television, radar, instrumenta-
tion and national defence.

This technical service, incorporating the advan-
tages of Condensers specially developed for the
purpose, is now made freely available to all manufac-
turers. Printed Circuits reduce production costs and
ensure greater uniformity and accuracy on such items
as aerial filters, T/V tuners, I.F. transformers, aerial
cross-over networks for Bands I and III, and F.M.
tuners. Why not take advantage of our experience
in these developments ?

Those interested i1 various applications of Printed
Crrcuits in the electronic industry are invited to register
their names to recerve our Technical Bulletins as issued.
Manufacturers should apply to our Special Products
Division for details of service available.

THE TELEGRAPH CONDENSER CO. LTD

SPECIAL PRODUCTS DIVISION - North Acton - London W3 - Tel: ACOrn 006/
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j demonstrates
:soldering with
'ERSIN MULTICORE

On the Multicore stand (number 63, in the main

hall) at this year’s Radio Show, operatives will
solder and assemble R.G.D. Mains/Battery Port-
able Radio Receivers. They will be using Ersin
Multicore 5-core Solder because, like other leading
manufacturers of radio and T/V equipment,

R.G.D. rely on Ersin Multicore to preserve the

high standard of their sets.

.
-

HOME CONSTRUGTORS!

S= & 5-core solder on a reel

Here’s a new pack introduced especially for home

constructors. It contains just the right amount of
just the right solder (20 ft. of 18 s.w.g. high tin
content T/V and radio alloy). Ask
for the Muiticore Home Construct- I
ors Pack at vour local electrical or
wireless shop.

RETAIL

B’b WIRE STRIPPER AND CUTTER
"b. REELS ‘Available in 6 alloys and This handy tool strips insulation without nicking
9 gauges. Prices on application. the wire, cuts wire clt:‘dnly glnd splits plastic
. extruded twin flex. Adjustable to most wire
SIZE 1 CARTON 5/- (Subject) thicknesses. 3/6 each (subject)
L Catal All
el Ref No. | TinLead | SW.G. B2 el
: g;—_—c_ Teore | = Mo e il ! *‘N Bib Rrecoroing TaPE
1 i 18 CC fa - "\é’
%%30:8_ = _i_g{gg __J:g i ?%;::: . # = SPLICER Enables recording
. 14016 20160 16 R i tape to be jointed quickly and
accurately. 18/6 each (subject)

MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)



