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VALVES, TUBES £ CIRCUITS

22. TEN WATT AUDIO AMPLIFIER

In accordance with the Mullard practice of issuing infor-
mation on valve applications, details have recently been
published of a design for a ten watt audio amplifier. The
circuit* is of a simple, well-tried form, and consists basically
of three valve stages, with 26db of negative voltage feed-
back taken from the secondary of the output transformer
to the cathode circuit of the first valve. It has been
designed primarily for home constructors, is easy to build,
and requires only a relatively small outlay on components.
By making good use_of the advantages possessed by the
valves, the circuit performance meets as far as possible the
fundamental requirements of a medium power amplifier
intended for home entertainment.

On account of the high basic sensitivity of the amplifier
circuit, a separate valve pre-amplifier will not be required
with certain types of crystal pick-up giving a comparatively
large output voltage. The first valve is then preceded by a
simple R-C tone control network used to control treble and
bass response. The main difference between 78r.p.m. and
microgroove recordings has to be taken care of by the
appropriate fixed equalisation network placed between the
pick-up and tone-control circuit.

The high gain input stage uses the EF86 low hum, low
microphony pentode. It is directly coupled to the phase
splitter to ensure that the phase shift will remain small at
low frequencies. The load resistor is shunted by a C-R
series network, thus producing an advance in phase which
increases the stability at high frequencies.

The phase splitter employs double triode type ECC83
connected in a cathode coupled circuit which provides for
low distortion and facilitates direct coupling to the first
valve. There is some sacrifice of available gain using this
form of phase splitter, but nevertheless there is sufficient
gain in this stage as the ECC83 has the high amplification
factor of 100.

The output stage is designed round two EL84 output
pentodes operated in self-biased push-pull with separate
cathode resistors: the EL84 is the new output pentode with
a maximum anode dissipation of 12W. The anodes are
supplied directly from the reservoir capacitor, which has
been given a large value (50uF) for this purpese. R-C
smoothing is used throughout the amplifier circuit.

The anode-to-anode loading of the output transformer,
R..., and the value R, of each of the two cathode bias
resistors correspond to either ‘normal’ loading or ‘ low’
loading in the output stage. ‘Low’ loading (R,.,=6000 Q;
R, = 437Q) has been devised to produce less distortion
during the high peaks of power occurring in the reproduc-

—
[Mullard]
N

tion of speech and music; but ‘normal’ loading (R,., =
8000Q; R, = 270Q) is essential if sine wave testing is to
be undertaken up to full output power. Some makes of
output transformer, built to give the performance specified
for satisfactory operation in this circuit, have primary
tappings of 8000Q and 60002.

The recommended rectifier is the octal-based GZ30. The
noval-based EZ80 may be used, provided (i) that the
amplifier is to remain permanently adjusted to low loading
and (ii) that extra current will not be required for a radio
feeder unit. These two provisions also decide to what
extent, as a measure of economy, a lower rating can be
given to the mains transformer.

The brief specification of the circuit is as
follows :—

Power Output

Rated output [OW Max. output 12-13W
Total Harmonic Distortion

The total harmonic distortion is less than 0.4%,
measured for |0W output with normal loading and
sine wave input.
Hum and Noise —73db relative to 10W
Frequency Response 4-0.5db, 10c/s to 20,000¢/s.
Sensitivity

An input of 50mV to the first valve gives I0W
output. This output power is produced by an input
of 600mV to the tone control circuit.
Treble Control

Continuously variable control of treble from
+10db to —10db at 10,000c/s.
Bass Control .

Continuously variable control of bass from
+1idb to —5db at 20c/s.

Power Consumption 60W approx.

* Amplifiers built to this specification were demonstrated with
great success at the Radio Show in a programme which included
‘classical’ and ‘modern’ music, an organ prelude. and the now well-
known recording of **Breaking Glass”. Full details of the design
are given in the booklet * The Mullard Five Valve Ten Wau High
Quality Amphﬁer Circuit™ on sale at radio retailers price 2s. 6d.
It contains: complete description of tone control and amplifier
circuit; specification and winding details for output transformer;
brief specification of mains transformer; performance figures; illus-
trations- showing a suitable layout; equalisation networks; intro-
ductory notes on playback equipment; and valve data.

MULLARD LTD., Technical Service Department, Century House, Shaftesbury Avenue, W.C.2
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[\S our review of the National Radio Exhibition,
published in this issue, will show, there has been a
minor revolution in television receiver design. At
least four basically different methods have been used
to meet the forthcoming need for two-band tuning,
and the tendency towards uniformity that was becom-
ing evident last year has largely disappeared. The
promise of a competitive television service has set a
difficult task for designers, who were forced to evolve
new sets without a full knowledge of the transmit-
ting system with which they will have to work. But,
in spite of all the uncertainty about the future and
the sweeping changes that have been introduced,
there is little if any sign that the new sets were pro-
duced under conditions of uncertainty and stress.
In general, mechanical design has improved, although
there is greater mechanical complexity, brought about
by the addition of tuning for an extra band. Com-
ponents are more accessible for maintenance and sub-
sidiary controls are more sensibly placed for the
convenience of the user.

On the electrical side there are certainly more
refinements, most of which are brought about by the
more stringent requirements of Band III, as com-
pared with Band I. The r.f. circuitry of the typical
receiver has been drastically changed, and the use
of automatic gain control on the vision channel has
become commonplace.

Reverting to the crucial question of channel
selector design, it is as yet quite impossible even to
guess as to which of the competing systems will
ultimately find favour. The majority of makers clearly
favour the 12-channel solution, with either a turret
or fixed coils with switches. However, the proposed
organization of British television is such that the
viewer is not expected to need more than one channel
in Band I and two in Band III; it is therefore possible
that his wants may be adequately and more econo-
mically met by the simpler form of three-channel
selector already provided by some designers.

Though the television set designers have embraced
wholeheartedly the principle of two-band tuning,
makers of aerials have, naturally enough, been rather
more coy, as the solution of this particular problem
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is dependent to a greater extent on the siting and
power of the projected new stations. Enough has
been done, however, to show that, when the Band III
service starts, viewers will have a wide choice of
suitable aerials.

Enthusiasm for the projected v.h.f. sound broad-
casting service did not appear to be so great as for
two-band television. The comparatively few sets
making provision for its reception mostly employed
conventional circuitry. Bearing in mind the pro-
posed three-programme method of distribution, there
seems much in favour of pre-set tuning with switch
selection of programmes. But. this arrangement,
seen only in one unit, calls for fairly extensive pre-
cautions against tuning drift, and might prove too
costly for the general run of receivers.

The I1.T7.\.

HAD the designers of the new season’s television
receivers and aerials had the advantage of knowing
as much as we now know of the Independent Tele-
vision Authority’s plans, their problems would have
been rather more clearly defined—but not very much.

At the time of writing there is still a good deal
of uncertainty. True, the principle of common sites
for ILT.A. and B.B.C. stations has been fully
accepted; going even farther, no basic objection has
been raised against using the B.B.C. masts. The
IL.T.A. 7.5-10kW transmitters, which have already
been ordered, may even be housed in the B.B.C.
station buildings. But, of course, the effective range
of the I.T.A. stations will depend on how the aerials
are mounted, and it has been stated that certain tech-
nical difficulties have yet to be solved. Readers may
remember that Wireless World, discussing the advan-
tages of co-siting the competing stations, suggested
that Band III aerials might be “interlaced ” with the
slot aerials on the B.B.C. topmasts. This sharing
of stations by competitors is mildly Gilbertian; it
would be more rational to commission the B.B.C. to
do all the transmission, leaving the I.T.A. to run its
own programmes.
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Farnborough 1954 : ... . o ssrc s

THE general impression gained from the radio
exhibits at this year’s flying display and exhibition
held at Farnborough by the Society of British Aircraft
Constructors was that, in the main, more attention has
been given to consolidating existing techniques than
seeking new ones. On all sides detailed improvements
could be found; entirely new equipments were limited,
but some had been introduced to replace gear which
had begun to fall behind the requirements of the
present time. Conservation of weight and space in
airborne equipments is still one of the major causes
for replacement of earlier designs.

One new high-power airborne h.f. equipment has
been introduced by Marconi. It is designed primarily
for pilot operation, with the emphasis on radio tele-
phony. Both c.w. and m.c.w. telegraphy can, how-
ever, be employed. Its main feature of interest is that
remote selection from either of two positions in the
aircraft of any one of 200 crystal-controlled channels
is provided. Crystals common to both receiver and
transmitter are employed and in most cases the
selected crystal frequency is that of the receiver’s first
local oscillator (the receiver is a double superhetero-
dyne) and mixing its output with that of a fixed oscil-
lator provides the transmitter drive frequency. The
cquipment is known as the AD307, covers 2 to
24 Mc/s and gives between 100 and 130 W output.

Another example of this type of h.f. airborne equip-
ment is the Standard Telephones STR18C, of which
some details were given in our report last vear. It
provides remote control of 100 channels in the band
2.8 to 18.1 Mc/s and gives 100 W output; again the
emphasis is on radio telephony.

H.F. transmitters for ground-to-air communication
are generally of from 30 to 100 W output, rising on
special occasions to 1 kW. Some of the newest trans-
mitters at the show were all of quite low power; for
example, the Mullard SL18, a single-frequency trans-
mitter working in the 1.5- to 10-Mc/s band, gives from
35 to 40 W output, while the Pye h.f. ground station,
comprising a PTC931 transmitter and PTC9%1
receiver, gives 50 W output.

In the high-power class of ground transmitters
comes one new model made by Redifon, known as the
G143; it allows for remote selection of 10 spot fre-
quencies in the band 2 to 26 Mc/s and gives over 1 kW
r.f. output on telegraphy and 800 W on telephony.

Redifon have also introduced a less ambitious com-
munications set than their R50 series. It covers
250kc/s to 24 Mc/s in six ranges. A gap is left in
the tuning band around 570 kc/s for the i.f.

Another new and not too ambitious communica-
tions set is the Mullard GFR563, with a coverage of
210 to 540 ke/s and 1.45 to 32 Mc/s in six ranges. The
sensitivity is said to be better than 3 «V for 10-db
signal /noise ratio at S0 mW output with a 30 per cent
modulated signal.

An unusual piece of h.f. equipment was shown this
year by Plessey. It is for use in front of a single-
channel receiver and converts it into a five-channel
double-superheterodyns with either switch selection,
or remote sclection by motor, of five pre-tuned
channels in the band 2.7 to 27 Mc/s. Plessey make
a number of “front end ” couplers of which this PV98
is but one, another is the PV14B permitting the use
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of 10 receivers on fixed frequencies from a common
aerial without interaction, or of five dual-diversity
sets. The same technique has now been extended
to enable several v.h.f. receivers to be operated from
a common aerial.

V.H.F. receivers in general have not undergone
much change, a few new models have appeared,
among which is the Burndept BE225 for ground
stations. It has 18 valves, including the mains recti-
fier, with no fewer than 4 i.f. amplifiers (on 4.86 Mc/s).
There are iwo tuned r.f. and three audio stages. It
is a single-channel set with a crystal-controlled local
oscillator.

Marconi’s were showing a new v.h.f. ground station
comprising transmitter, receiver, remote-control line
equipment and aerial system designed to operate as
one efficient electrical, though not physical, unit. This

| e e

Sub-assemblies forming one of the Marconi AD307 equip-
ment’s units.

Console display unit of 5.T.C. three-dimensional * Precision
Approach Radar ',
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Meter-display unit in the
Ferranti 1,000-Mc s DME.
Left: New version of Ultra
©*Sarah'' air-sea rescue
beacon with radio-tele-
phone facilities.

Pye PTC931,941 4-channel h.f. ground transmitter-receiver.

is the AD801/818 equipment with a 50-W transmitter
(AD801) working on any single spot frequency in the
band 100 to 156 Mc/s. Amplitude modulation is used.
The associated receiver is a double superheterodyne
with a single crystal-controlled oscillator supplying,
by means of its harmonics, both the mixer stages.

Very few changes were seen in airborne v.h.f. radio
telephone equipment. One exception, however, is the
Standard Telephones STR20, a new set intended for
Service aircraft and replacing the STR9 series. It
covers 100 to 156 Mc/s and provides 560 channels
of 100-kc/s spacing, or 623 of 90-kc/s, and 20 of
these are instantly available to the pilot.

The announcement that B.O.A.C. hopes to fit search
radar in all forthcoming types of airliners naturally
focused attention on the Ekco Airborne Search Radar.
No basic changes have been made since it was
described in Wireless World of December 1950; it
will be recalled that it operates on about 3cm and
provides a p.p.i. display in the aircraft of dangerous
cloud formations ahead, obstructions in the path of
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the aircraft, and it can be used as a navigational aid.

Other airborne navaids seen at the show included
a 200-Mc/s DME (distance measuring eguipment)
shown by Amalgamated Wireless (Australasia). This
is a double-pulse systeam enabling a wide range of
codes to be employed for triggering and identifying
ground beacons.

Murphy favour the 200-Mc/s band also for their
DME which, when set to the required channel,
searches in ranges up to the maximum of 200 nautical
miles until the correct responses are reccived when
it locks on the beacon.

Some few years ago Ferranti had a 1,000-Mc/s
DME at the S.B.A.C. Show; this yecar a new, and
smaller, version was available. Despite the high fre-
quency a working range of 200 nautical miles also is
obtained. A meter display is used.

The ground part of DME is generally a high-power
beacon in the region of a kilowatt or so, mostly un-
attended and often having some kind of telemetering
system to a nearby control station. Murphy were
showing telemetering equipment of this kind.

Two types of airfield surveillance radar are available
for keeping track of aircraft within the operating
sphere of an airport. One is primary radar and the
other secondary radar, and examples of both were
shown and operated at Farnborough this year. The
Decca Type 424, a primary radar, was described in
Wireless World of November 1953, and no changes
of any consequence have been made since then. Its
range is about 25 miles. Decca were showing this
year a new millimetric radar working on 8.7 mm and
giving exceptionally good definition over ranges of
10 miles or so.

An example of long-range primary surveillance
radar giving an all-round p.p.. display up to about
60 miles is the Cossor Mark VI Airfield Control
Radar. It works in the 10-cm band and uses a 14-ft
diameter paraboloidal plastic reflector fed by a bat-
tery of small horns. A feature of this equipment is
that the permanent echoes which often so clutter
the face of the p.p.. tube that aircraft tracks become
difficult to follow can be removed by an attachment
described as the MTI (moving target indication).
This feature was found also in the Marconi approach
control radar. It operates on 500-600 Mc/s, and is
for long-range searching.

Secondary surveillance radar can generally cover a
larger operational area owing to the fact that the
ground transmitter has only to trip an airborne one.
The Cossor system, for example, is said to have a
range of 150 nautical miles. It does, however, necd
the aid of an airborne unit, whereas primary radar
does not. On the other hand the secondary radar
responses can be coded for self-identification.

Before leaving this subject mention must be made
of the precision approach radar shown by Standard
Telephones which displays three-dimensional infor-
mation on two c.r.t. indicators. One is the azimuth
deviation from a pre-determined approach path and
the other glide angle. The ground controller talks
the aircraft down by v.h.(f. radio telephone. The
Ekco “airfield approach aid,” which is intended for
the smaller aerodromes, is also a talk-down system.

A vear or two ago Burndept and Ulira introduced
lightweight radio beacons with radio-telephone facili-
ties for air crews forced down in the sea. Both these
equipments were shown this year in improved form,
the improvements being mainly in such details as
waterproofing, convenience of operation, and so on.
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Tape Standards
.
Amatear I'V Interference
.

Fleming Valve Jubilee

i SEMI-CONDUCTCR RESEARCH.—Mzasur-
¢« ing the characteristics of an experimental
+ transistor under manipulation in a moisture-
1 free box at the new G.E.C. semi-conductor
:  research laboratories at Wembley. The
+  company, in recognition of the revolutionary
potentialities of solid-state physics for
communications and electrical engineering,
has deployed an unusually large scientific
force on investigations into fundamental
physics of semi-canductor materials.

Tape Sense

DUAL-TRACK iccordings on standard ?-inch
magnetic tape can be made in four ways, depending
on the direction of travel (as seen when the active side
of the tape is away from the observer) and on whether
the recording head is near (he top or bottom edge of
the rape. Basically, there are only two conventions,
since a British Standard recording (left-to-right, top
track) if turned upside down will play properly on a
right-to-left, bottom track machine, and the so-called
Continental standard will be met by either right-to-
left, top track, or left-to-right bottom track.

The new H.M.V. tape records are made to the
British Standard Specification (B.S.1568:1953) and
machines which will play them without alteration
include the British Ferrograph (Wearite), Grundig
Models TK9 and TK819, M.S.S., Reflectograph,
Simon and Truvox Mark III U.

Truvox Mark III mechanisms can be converted to
the equivalent of the British Standard and should be
cent to Truvox, Ltd., Service Dept., 328, Station Road,
Harrow, Middlesex. The charge is £5 Ss, which
includes general reconditioning of the instrument,

The earlier Grundig Models S00L and 700L also
require conversion before the H.M.V. tapes can be
played on them. and Grundig (Gt. Britain), Ltd.,
Kidbrooke Park Road, London, S.E.3, will undertake
the necessary work for £5 5s. Alternatively a conver-
sion kit can be supplied to the user for £3 3s.

Television Interference

SO FAR amateurs have been held responsible for
causing interference with television reception and have
had to close down during television transmitting hours
despite the fact that in many cases the trouble was due
to inadequate selectivity and, to quote the R.S.G.B.,
“other undesirable features in the design” of some
television receivers. As a result of representations by
the R.S.G.B, from October 1st the Post Office will
continue to expect the amateur to suppress all
harmonics outside his authorized bands, but once this
has been done, if the wanted signal “is a good one”
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and the interference is due to the choice of the if. for
the complainant’s receiver, or to the image response of
his receiver, the G.P.O. will allow the amateur to
continue operating after an interval of one month from
the date on which the cause of the trouble is notified
to the complainant by the Post Office.

The Post Office does not feel justified in automatic-
ally applying the same arrangement where the inter-
ference is proved to be due to the close proximity of
the amateur station to the complainant’s receiver.

Jubilee of the Valre

THE jubilee of the invention of the thermionic valve
by Sir Ambrose Fleming on November 16th, 1904, is
being marked by the holding of a conversazione in the
Electrical Engineering Department of University Col-
lege, London, where Sir Ambrose was professor of
electrical engineering.  Exhibits and documents
relating to Fleming’s work and examples of recent
researches will be on view.

Admission to the conversazione, which will extend
over three days (November 16th to 18th), will be by
invitation ticket only. Senior engineers or members
of the radio industry wishing to visit the College
on one of those days should apply to the Assistant
Secretary, University College, Gower Strest, London,
W.C.1.

As mentioned last month the I.E.E. has arranged a
special mezting on November 16th to mark the jubilee.
The proceedings will open at 2.30 and lectures on the
genesis of the valve and the development of the triode
up to 1939 will be given by Prof. G. W. O. Howe and
Sir Edward Appleton, and at 5.30—following the tea
interval—Dr. J. Thomson will lecture on “ Develop-
ments in Thermionic Devices since 1939.” Tickets for
non-members are obtainable from the I.E.E., Savoy
Place, Londan, W.C.2, where the meeting will be held.

37th Edition

AMONG the new features in the Wireless World
Diary, 1955, is a section dealing with television attenu-
arors and solitting circuits, a table for converting centi-
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metre-gramme-second (c.g.s.) units to the rationalized
metre-kilogramme-second (m.k.s.) system of units, and
measurements for aerials for v.h.f. broadcasting and
Band III tclevision. The revised list of valve basc
connections includes some 500 current types.

In addition to the 79-page reference section, which
includes the usual quota of general radio information,
the Diary—now in its 37th year of publication—has
the normal week-at-an-opening diary pages. It costs
5s 10d (morocco leather), or 4s 1d (rexine).

PERSONALITIES

Sir Gordon Radley, C.B.E., Ph.D.(Eng) B.Sc., who has
been engineer-in-chief of the G.P.O. since 1951, has been
appointed deputy director general in consequence of the
relcase of Sir Ben Barmett, K.B.E.,, C.B., from general
administrative duties to enable him to devote all his
attention to broadcasting work. Sir Ben retains the title
of deputy director general. Sir Gordon, who joined the
Post Office Engineering Dept. in 1920, has successively
been controller of research (1944-49), deputy e.-in-c.
(1949-51) and then engineer-in-chief.

Brigadier L. H. Harris, C.B.E.,, M.Sc., who succeeds
Sir Gordon Radley as cngineer-in-chief, has been con-
troller of research for the past five years. He joined
the engincering dept. in 1922, From 1943-45 he was
Chief of Telecommunications, S.H.A.E.F.

G. J. S. Little, CB.E.,, G.M., the new controller of
research at the Post Office, has been assistant engineer-
in-chief since 1947 prior to which he was for two years
staff engincer in the Radio Maintenance Branch. He
joined the Post Office research section in 1922,

Rear-Admiral Sir Philip Clarke, K.B.E., C.B., D.S.0.,
director of the Naval Electrical Department, Admiralty,
since 1951, is to be the new president of the British
Institution of Radio Engineers. He succceds W. E.
Miller, editor of Wireless & Electrical Trader, who has
held the office since 1952. Admiral Clarke, who joined
the Navy in 1914, was Director of Manning before assum-
ing his present position

Dr. J. D. McGes, O.B.E, M.Sc, Ph.D., AM.ILEE,,
the Australian-born television research engincer and
senior scientist of the E.M.I. Research Laboratories.
which he joined in 1932, has been appointed by London
University to the new Chair of Instrument Technology
at the Imperial College of Science and Technology. After
graduating B.Sc. (maths and physics) from Sydney
University, from which he subsequently received his
M.Sc. degree, he was awarded a research scholarship to
Clare College, Cambridge. and worked in the Cavendish
Laboratory under the late Lord Rutherford from 1928
to 1931. Whilst at E.M.I. he has been concerned mainly
with the devclopment o: television camera tubes.

i
\

PUBLICATION DATE '

We regret that owing to a temporary re-
+ arrangement of our printing schedule it will
be necessary to postpone publication of the
: November issue of Wireless World from
! October 25th until November Ist.
1

C. H. Foulkes, M.1.LE.E., the new head of the valve
division of Standard Tclephones and Cables at Dowlish
Ford Mills, Ilminster, Somerset, joined the company in
1936 as a laboratory assistant. The Ilminster division
is responsible for the development and manufacture of
*“special valves™ and is not concerned with broadcast
receiving valves. Throughout the war Mr. Foulkes was
at Ilminster engaged on the development of microwave
tubes, but he has been concerned in recent years with
work on repeater valves (including those for underwater
cables) and high-power transmitting valves. He has
recently returned from a tour of valve factories in the
US.A,

C. E. Tate, who contributes an article on remote con-
trol in this issue, joined Standard Telephones and Cables
in 1936 as a development engincer. After working on
telephone circuitry for some time he was concerned with
airborne receivers and direction finders. From 1946 1o
1949 he was with Central Rediffusion Services, Lid., in
charge of the development of receivers and directional
arrays for radio rclay services. Since 1949 he has been
with Marconi’'s W.T. Company, and is at present in
charge of the Airborne Receiver Development Group.

B. C. Fleming-Williams, B.Sc., has left A. C. Cossor,
Ltd., where he was director of research, and has joined
Sylvania-Thorn Colour I.aboratories, I.td., as general
manager. The company, owned jointly by Sylvania Elec-
tric Products, Inc., of the U.S.A., and Thorn Electrical
Industries, Ltd., manufacturers of lFerguson domestic radio
and television receivers, is engaged on research and
development work .n colour television—including the
design of c.r. tubes, Mr. Fleming-Williams joined Cossors
in 1935 and was responsible for the double-beam c.r.t. and,
more recently, for the airfield control radar system now in
use at London Airport.

H. J. Leak, M.Brit.1.R.E., managing director of the
well-known company of manufacturers of sound repro-
ducing cquipment bearing his name, is visiting the United
States in October and will be at the Audio Fair in New
York (October 14th-17th). The Audio Engincering
Society of America is conferring its Fellowship on Mr.
Lcak.

J. S. Clark, joint managing dircctor of A. C. Cossor,
Ltd., has been clected vice-chairman of the British Radio
Equipment Manufacturers’ Association, of which, as

Brigadier L. H. HARRIS

G.J. S. LITTLE
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already announced, M. M. Macqucen, manager of the
G.E.C. Radio and Television Department, is chairman.

IN BRIEF

Television Licences in the U.K. increased by 45,682
during July bringing the total at the end of the month to
3,456,728. “Sound only™ domestic licences totalled
9,779,056 and those for car radio 241,479; the total
number of receiving licences being 13,477,263.

Television Trade Tests.—An additional hour of test
transmission—from 12 noon to 1 p.m.—daily, except
Sundays, is now being radiated from all B.B.C. television
stations. The transmissions, which consist of Test Card
*“C?” accompanied by recorded music, are at reduced
power so far as the five main stations are concerned, the
standby transmitters being used.

Attendances at the Earls Court Radio Show which
closed on September 4th, totalled 315,970, some 20,000
more than last year’s figure.

Northern Radio Show.—Plans are being made by the
Radio Industry Council to hold an exhibition in Man-
chester next ycar—probably May 3rd 1o 14th.

“ All seats sold” appeared on the notice boards of the
Royal Festival Hall, London, within four days of the
commencement of the sale of tickets for the lecture-
demonstration on sound reproduction to be given by
G. A. Briggs (of Wharfedale) on November 1st. In addi-
tion to the 3,400 scats sold the tickets for the 100 or so
admitted to stand are also sold.

A number of radio and allied firms are among the 450
exhibiting at the British Trade Fair, Baghdad (October
25th-November 8th), and a composite exhibit of domestic
radio and television equipment is being staged by the
British Radio Equipment Manufacturers’ Association.
The 500-page bi-lingual (English and Arabic) cata-
logue has been produced by our publishers for the
organizers—British Overseas Fairs Lid.

The annual Motor Show at Olympia from October 20th
to 30th, at which a number of car-radio manufacturers
will be exhibiting, will be covered by three special issues
of The Autocar—Octo~er 15th, show guide; 22nd, stand-
to-stand report; and 2%th, technical survey of design
trends.

DETECTING PIRATES.—The new G.P.O. television detector
vans, like the earlier type described in Wireless World,
March, 1952. pick up the magnetic induction field set up by

the receiver line-scan coils.  Location is effected by
successively switching the output of the three loops on the
van roof to a sensitive receiver tuned to the 2nd harmonic
(20.25 ke s) of the line-scan frequency. The two loops on
the left-hand side of the van give direction, while comparison
of the output of the rear loops gives ** sense '
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New buildings for the Medway College of Technclogy
at Fort Horsted on the Chatham/Rochester boundary
have been brought into use this session. All the labora-
tories—including some specially equipped for radio and
telecommunications courses—are now on one sitc. The
college has a full-time course in electrical engineer-
ing (communications) for the London B.Sc., and among
the part-time day and evening courses are thosce for
the R.T.E.B. radio and television servicing certificates.

Tape Pals.—For some time there have been two
organizations in America, each with an international mem-
bership, for the purpose of linking correspondents for the
exchange of 1ecorded tapes. One of these—World Tape
Pals, P.O. Box 9211, Dallas, Texas—has a membership
of some 400, about 50 per cent of them in the U.S.A.
and 10 per cent in this country. The other organization
is the Voicespondence Club of 1614 North Mango
Avenue, Chicago 39, Ill. There are no membership fees,
but corrcspondents wanting a “tape pal ™ are asked to
send details such as 1ape speeds, single or double track and
direction of travel, and an international reply coupon.

BUSINESS NOTES

The use of magnetic tape as a medium for data record-
ing, and its application to the control of machines aud
industrial processes, is to be developed by a group of
companies under the control of Gas Purification and
Chemical Co., Lid., Palmerston House, Bishopsgate,
London, E.C.2. Grundig (Great Britain), Ltd., will con-
tribute their knowledge of recording techmqucs and other
firms collaborating arc Smart and Brown (Machire
Tools), Ltd., Johnson British Electric, L.td., and Beeson
and Robinson, Lid. (A general article on mdustrial uses
of tape recording appears on p. 508 of this issue.)

Equipment for the extension of the Automobile Asso-
ciation’s mobile radio scheme to four new areas was pro-
vided by Pye, Ltd. The A.A. now has radio-equipped
patrol vehicles in the London, Birmingham, Leeds,
Glasgow, Guildford, Newcastle, Manchester, Bristol and
Nottingham areas. The last four centres are thosc
recently equipped.

A second contract for the supply of television equip-
ment for the ltalian broadcasting organization, Radio
Audizione Italiana, has been placed with Marconi’s, who
have already supplied sound and vision transmitters and
ancillary gear. The new conatract is for two O.B. units,
studio equipment and monitoring apparatus.

Giannini, Ltd., has been formed in this country as a
subsidiary of G. M. Giannini & Co., Inc., the American
instrument and control manufacturers. The new com-
pany intends to negotiate licences for the manufacture
of equipment—including telzmetering systems and radar
control gear—to Giannini designs for the British
Commonwealth. Enquiries should be addressed to
Christopher Dykes at 31, Pembroke Gardens, I.ondon,
W.8 (Tel.: Western 9493).

Taylor Electrical Instruments, Ltd., the well-known
manufacturesrs of test and measuring cequipment, of
Slough, Bucks, announce the introduction of three hire
purchase schemes which provide tor repayments spread
over 3, 10 or 15 months.

The equipment for the fleet of new G.P.O. television
detector vans, illustrated on this page, was developed from
a Post Office experimental model by G. A. Priechenfried
and Associates, 4, Lammas Park Gardens, London, W.

Gramercy Sound Associates, of 175, Fifth Avenue, New
York 10, U.S.A., have notified us of their wish to receive
details from British manufacturers of tape recorders and
high-fidelity reproducing equipment.

W. Bryan Savage, Ltd., have opened their new London
office and showroom at 17, Stratton Street, W.1 (Tel.:
Grosvenor 1926), to which all sales correspondence
should now be addressed.
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A Market Digest of opportunities for introducing
British high-fidelity sound-reproducing equipment into
the U.S.A. has been prepared by the Commercial
Department of the British Embassy, Washington. It is
available from the Export Services Branch of the Board
of Trade, Lacon House, Theobalds Road, London, W.C.1.
(Refercnce ESB/18548/54.)

Thirty-seven vessels-—making forty-seven in all—
operated by the British Tanker Company arc to be fitted
with Pye v.h.f. radio-telephone equipment by Rees Mace
Marine, Ltd. Shore stations have been set up at the
company’s terminal ports—Sheerness, KKent, and Aden—
and in addition communication can be established with
the refinery at Fawley, Hants, and Falmouth, Cornwall.

Corran Works, Ltd., the Northern Ireland subsidiary
of Pye, Lid., is extending its factory space in Larne,
Co. Antrim. The increased space will enable production
to be doubled, necessitating an increase in staff of 300,

A.B. Metal Products, Ltd., have moved their London
office {rom Berkeley Street, W.1, to larger premises at
17, Stratton Strect, W.l. The telephone number is still
Grosvenor 5206.

CLUB NEWNS

Birmiingham.—The meetings of the Slade Radio Socicty
for the last quarter of the year open on October 1st with
a talk by R. Lightwood (Philips Electrical) on the appli-
cations of electronics in industry. On the 15th J. Hughes,
B.Sc.. of the G.E.C., will deal with the production, testing
and applications of transistors and on the 29th D. W.
Morris’s subject will be * Single Sideband Transmission
and Reccption for the Amateur.” The society's annual
dinner will be held on October 23rd at the Market Hotel.
Mectings are held on alternate Fridays at 7.45 at the
Church House, High Street, Erdington. Sec.: C. N.
Smart, 110, Woolmore Road, Erdington, Birmingham, 23.

Cambridge.—The Cambridge University Wireless
Society’s first meeting of the new academic year will
be held on October 11th at 8.30 in the Cavendish Labora-
tory. A programme of talks is being arranged for the
session. The society possesses a well-equipped workshop
and operates a station with the call G6UW. Scc.:
D. W. H. Ashton, Queen’s College, Cambridge University.

Chester.—While the Army Emergency Reserve (Royal
Signals) is in camp at Blacon, Cheshire, they are being
invited to the Chester and District Amateur Radio Society
(G3GIZ) which meets on Tuesdays at 7.30 at Tarran
Hut, Y.M.C.A. Grounds, Chester. Sec.: N. Richardson,
23, St. Mary’s Road, Dodleston, Nr. Chester.

Hounslow.—The autumn session of the Hounslow and
District Radio Society opened on September 16th with
a meeting at Grove Road Junior School, Hounslow. The
club meets fortnightly on Thursdays, alternate meetings
being devoted to club matters and R.S.G.B. group busi-
ness. The October meetings are on the 14th and 28th.
Sec.: R. J. Parsons, 16, Cypress Avenue, Whitton, Middx.

Kingston-on-Thames.—The Mullard 5/10 amplifier,
described in our August issuc, will be demonstrated by its
designers to members of the Kingston and District
Amatcur Radio Society at their meeting on October 7th
at 7.45 at Penryn House, Penryn Road, Kingston-on-
Thames. The club normally meets on alternate
Wednesdays.  Sec.: R. S, Babbs, 28, Grove lane,
Kingston-on-Thames, Surrey.

Walton-on-Thames.—A. O. Milne (G2MI), president
of the R.S.G.B.. will open the Amateur Radio Exhibition.
at Whalton-on-Thames, being organized by the Q.R.P.
Society. The exhibition, which will be held in St. Mary's
Parish Church Hall, Church Street, on October 30th from
2.30, will include examples of low-power transmitting
and receiving equipment, components and demonstrations
of radio-controlled modcls. Admission to the exhibition,
which is being supported by some local traders, is Is.
Sec.: J. Whitchead, 92, Rydens Avenue, Walton-on-
Thames, Surrey.
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BOOKS RECEIVED

Television and Special Tubes Vade-Mecum. Edited by
Dr. J. A. Gijsen. International data book on cathode-ray
tubes, gas discharge tubes, crystal devices and other
valves not included in the complementary “ Radio Tube
Vade-Mecum.” Pp. 244+ VI; with diagrams of base
connections. P, H. Brans, Antwerp (or from the Modern
Book Company, 19-23 Praed Street, London, W.2, price
22s 6d.).

Telecommunications, by A. T. Starr, M.A, Ph.D,
M.LE.E. Text-book of principles and practice of line and
radio communication systems written to cover the
syllabus for this subject in the London University degree
course. Pp. 454+ 1IX; Figs. 381. Price 35s. Sir Isaac
Pitman and Sons, Parker Street, Kingsway, London,
Ww.C.2.

The Practical Electrician’s Pocket Book, 1955. Edited by
Roy C. Norris. Basic data on domestic and industrial
appliances, installation and wiring. Pp. 550 with
numerous illustrations. Price 5s. Published by Elec-
trical and Radio Trading, 189 High Holborn, London,
Ww.C.2.

Television Simply Explained, by R. W. Hallows, M.A,,
M.LE.E. Revised second edition of a book describing
the working of television for the ordinary viewer. Pp.
196; Figs. 96. Pricc 10s 6d. Chapman and Hall, 37
Essex Street, London, W.C.2.

Electrical Who’s Who, 1954. Brief biographies of leading
members of the professional and industrial branches of
the electrical industry. Compiled by Electrical Review.
Pp. 354. Price 21s. Electrical Review Publications,
Dorset House, Stamford Street, London, S.E.1.

COMMERCIAL LITERATURE

Junction Transistor for hearing-aids, Type XFTI1, in
hermetically sealed flat glass bulb measuring only 15mm x
5.3mm x 3.8mm. Gives output of 1-2.5mW and power gain
of 27-38db, depending on operating conditions. Preliminary
data sheet from Hivac, Stonefield Way, Victoria Road, South
Ruislip, Middlesex.

Aerial Multicoupler for 2-30 Mc/s, allowing up to ten receivers
to be fed from one or two aerials. Input and output imped-
ances are 750 unbalanced. Also a frequency convertor fof
f.s.k. telegraphy reception which takes stronger of two signals
from a diversity pair and converts it to d.c. Leaflets from
The Plessey Company, llford, Essex.

Wide-range Ohmmeter with 12 linear ranges from 30 full
scale to 1MQQ full scale and 5 additional ranges for 1-1,000A1().
Current and voltage ranges covering 0.3.A-300mA and
3-300V. Leaflet from the Clare Instrument Company, Rick-
mansworth, Herts.

D.C. Microvoltmeter with centre-zero scale of 10uV-0-10uV
and ranges of x1, x10, x100 and X 1,000. A novel type
of d.c. galvanometer amplifier is used. This and many other
instruments included in a new illustrated catalogue from W. G.
Pye & Co., Granta Works, Cambridge.

Pallets and Stillages; an illustrated catalogue, giving standard
sizes available, from H. & C. Davis & Co., 59 Old Town,
Clapham, London, S.W.4.

Pre-set Potentiometers for live-chassis receivers; Type QM with
insulated spindle and two-hole fixing and Type QS with live
spindle and two lugs for fixing; both in values from 500!
to 10MQ linear law. Leaflet from Dubilier Condenser Co.,
Victoria Road, North Acton, London, W.3.

Marine Radiotelephone with output of 25 watts and range of
250 miles; transmitter frejuency 1.6-3.7 Mc/s and receiver
185 ke/s-3.7 Mc/s. Operation is simple and the weight is
461b. This and other new marine equipments described
briefly in News Letter No. 11 from Redifon, Broomhill Road,
London, S.W.18.

Time and Motion Study correspondence course. Brief details
on a leaflet from the School of Time and Motion Study, 243
Elgin Avenue, Maida Vale, London, W.9.

Insulating and Protective Tapes of cotton, varnished cambric.,
rubber, vulcanized bitumen and P.V.C. Catalogue giving sizes
and recommended applications from British Insulated
Callender’s Cables, 21 Bloomsbury Street, London, W.C.1.
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,
\‘/ HILE television receivers still vary a great deal
in matters of detail, there is now a strong tendency
towards uniformity in their general form. The vast
majority of sets now have either a 14-in or a 17-in c.r.
tube with magnetic defiection and permanent-magnet
focusing; they have flyback e.h.t. and h.t. boost; they
are either for a.c./d.c. operation or for a.c. only, but
using a.c./d.c. technique; cathode-modulation of the
c.r. tube is employed; and on the signal side the sets
are superhaterodynes.

The general basic trend of development is towards
greater umformity, as it has been for some years, but
it is obscured this year by a new requircment, the
necessity for providing for reception on Band III as
well as on Band I. Designers have thus to cope with
a new set of problems and they have by no means
all found the same answers.

The Band III has dealt the final blow to the straight
t.r.f. television set, for nothing but the use of the
superheterodyne will suffice for frequencies around
200 Mc/s. It has also completely altered the conven-
tional front-end of a television set. It has been usual
for some years to employ a single pentode signal-
frequency amplifier followed by a frequency changer
which has been quitz commonly also a pentode
operating as a mixer-oscillator. This arrangement is
now not a: all favoured, except for purely Band I sets,
where it is still used. The more stringent require-
ments of Band III have caused a general change to
quite a different circuit. It is now the practice to use
a double-triode connected as a cascode stage for the
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Radio Show

This Year's Trend in Vision and Sound

Broadeast Reecivers—and Some Highlights

In the following pages the technical staff of
“ Wireless World *’ reports on tendencies in
design in those branches of radio most fully
represented at the National Radio Exhibition.
As at last year’s Show, technical interest
centred on television. A survey of aviation
radio equipment shown at the Farnborough
Exhibition appears on another page.

signal-frequency amplifier and to use a triode-pentode
as a frequency changer. The triode section acts as
the oscillator and the pentode as the mixer.

A major reason for the adoption of the cascode
stage is the reduction of receiver noise which results.
This occurs because a triode is inherently a quieter
valve than a pentode since it has no partition noise.
On Band I, receiver noise is not often a limiting
factor, for external noise is usually more important
than the noise even of a pentode. On Band III,
however, external noise is likely to be less and signals
may well be weaker.

Whatever the actual form of the circuit, some
method of station selection by a panel control has for
the first time become necessary in British television,
and there are several schools of thought about the
best way of providing it. There are five channels in
Band I and eight in Band III and a set must be
capable of receiving any one of them. It is not,
however, necessary that the user should be able to
select any one of the thirteen at a moment’s notice.
No one will be within range of stations on all
channels.

There is no reason to suppose that anyone will
require to select more than one channel on Band I
and, perhaps, two on Band III, and it may be years
before anyone needs more than one on Band III
This has been taken advantage of by many designers
and quite a few sets have a panel selector arranged
to give an instantaneous choice between two or three
channels only, but those two or three can be pre-set
to be any required ones. Others feel that it is simpler
to provide a selector for the lot, or rather, for twelve
out of the thirteen.

The main alternative arrangements are:—

1. 12-channel switch selection using either a turret
or fixed coils with wafer switches. This gives five
channels on Band I and seven on Band III; a pre-
set control enables the seven to be ecither channels
6-12 or channels 7-13.

2. A basic selector as (1), but provided with coils
for one channel in Band I and two in Band III only,
the remaining switch positions being blanked off. The
arrangement appears to the user to be that of a three-
position switch. The argument in favour of the

WIRELESS WORLD, OCTOBER 1954

www americanradiohistorv com


www.americanradiohistory.com

Review

arrangement is that as no one is expected to be able
to receive more than three alternative channels it
is wasteful to provide coils for 12 or 13. The coils
can easily be changed by the dealer for other channels
and with the full switch mechanism provided, addi-
tional channels can readily be catered for if the need
should arise.

3. Continuous tuning for Bands I and III using
separate control knobs for the two bands and a band-
change switch. This cnables the user to tune to any
channel in cither band and to have an instantaneous
change-over by a switch from any channel in one
band to any in the other. Since there are unlikely
10 be alternative programmes in Band III for some
ume to come, this would scem to meet all require-
ments in the reasonably near future. If alternatives
in Band III do come, however, it would entail a
retuning operation by the user to change the Band III
programme.

4. The final arrangement is a set designed for
Band I only with special provision for the addition of
a converter for Band III. This is intended mainly
for use in districts in which it is unlikely that Band II1
reception will be possible for a long time.

The sets of most makers fall into category 1 and
of these probably most have a turret tuner. In the
true turret there is framework which can be rotated
In steps by a panel control and which carries a clicker
mechanism for locating its position precisely at each
step. The inductors for each channel, singly or in a
group, are mounted on an insulating strip which
carries connecting contacts and which is held in the
_framework by a clip. Usually each aerial circuit coil
1s held on one strip while the intervalve coil and
the oscillator coil, being coupled together, are held on
a second strip.

There are thus two detachable coil strips for each
channel. This is done to enable a screeen to be
interposed between them. A set of fixed contact
springs presses against the contacts of the coils in
use. Rotating the turret framework brings a new set
of coils physically and electrically into the place
occupied by the previous set.

The circuit diagram of a typical turret tuner is

shown in Fig. 1; this is actually based on the Kolster-
Brandes LVTS50, but is a little simplified in that
some of the decoupling has been omitted. A common
aerial feeder and input filter are used for both bands
and the signal passes to the coupling coil L, in the
turret, whence it passes to the input tuned circuit L,
and thence to the first valve V,. Capacitance exists
in the valve from the grid to the anode on the one
hand and the cathode on the other. These two
capacitances form two arms of a bridge connected
from anode to cathode, the other two arms being
provided by C, and C.. The tuned circuit L, is
across the diagonal of the bridge. When C, is pro-
perly adjusted L. is isolated by this bridge connection
from the anode circuit. It is a form of neutralized
circuit and while it may help in obtaining stability
its main function is to minimize oscillator radiation.

The anode of V, is connected to the cathode of V.,
via the coil L,, which is adjusted to resonate around
the upper end of Band III in order to maintain the
gain at the highest frequencies. V, and V, are the
two halves of a double triode and L, and L. are the
two coils of one section of the turret. They are
screened from the three coils L,, L. and L, which
form the second section of the turret and which form
the coupling to the mixer V, and the oscillator V..
The mixer is a conventional pentode with grid-leak
bias and grid injection, the intervalve coupling being
of a quite normal type comprising L, and L.

The oscillator is the modified Colpitts type using
the triode section of the triode-pentode V,, V.. The
first part of the if. coupling, T, is included in the
tuner unit. This tuner is built as a separate unit,
including the turret, and is quite compact. It can be
mounted in any convenient position to bring the
turret control where it is wanted and it need not be
particuiarly near the i.f. amplifier since it is practic-
able to employ a fairly long screened cable for the
i.f. connection.

From the circuit point of view the second group
of sets is no different; the omission of some of the
coils for some of the channels not being a circuit
matter. The third group also differs cnly a little.
If the switch contacts in Fig. 1 are ignored the circuit
is still that of the third group on cither band, but the
coils inductances are adjustable by ganged dust-iron
cores or metal slugs for continuous tuning over the
band. Two seis of coils with their ganged cores
brought out to separate control knobs are provided

Fig. 1. Simplified circuit of turret tuner and front end of
Kolster-Brandes LVT50.
LF.
»-1‘|, l ] ]"1
L, Lz
La
' AGC
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and a set of ganged change-over switches to change
from one to the othcr.

Onc example of this method of tuning is in the
Bush reccivers. Here there are other minor circuit
differences. Secparate aerial feeders are used for the
two bands—an 80-(} coaxial cable for Band I and a
300-) twin-wire feeder for Band III, and the capaci-
tance-bridge neutralizing circuit is not used.

In a few sets, notably the G.E.C. range, the tuning
system is half-way betwecen the sccond and third
groups. A threc-way sclector switch is used and
there arc three sets of coils, one giving continuous
tuning over Band I and two similarly covering Band
III. The cores of the coils are not ganged and can
be pre-set for any Band I and any two Band III
stations.

As an alternative to the turret, fixed coils and rotary
wafer switches can be used. The basic circuit is
unaffected by this and the general arrangement of
Fig. 1 still holds. However, it is not then usual to
change the coils completely from one channel to
another. There is a basic coil for the highest fre- Chassis of English Electric television receiver.
quency and the switch adds incremental inductance
for each step; all the coils are in series and the un-
wanted ones shorted out by the switch. Pye adopt
this method in a neat and compact tuncr'.

One at first sight odd result of the provision for
altcrnative-programme reception is a great increase
in the usec of a.g.c. The nced for this arises because
it is unlikely that the two signals will be of the same
strength, and it is undesirable for the user to have
to make any large adjustment of gain when switching
from onc station to another. It has been a common
practice for years to usc a.g.c. in the sound channel,
but up to now a.g.c. in the vision channel has been
a rarc thing.

The attainment of a.g.c. in the vision channel is
greatly complicated by the fact that the vision signal
does not have a constant mean level. In a sound
signal the mean transmitted carrier level is constant
and the variations of modulation all take place about
this mean level. In the vision signal as transmitted
the only constant thing is the black level and the
mean value varies with the modulation.

Because of this, if a true a.g.c. system is needed it
is necessary to base it upon the black level of the
signal, which is present for some 6 usec after each
line sync pulse and also during the frame flyback
period. By a true a.g.c. system is meant one which
has a performance strictly analogous to that of the
ordinary kind used in sound reccivers. It requires
that the vision signal be gated at line or frame fre-
quency so that the vision signal is passed to the a.g.c.
detector only when the signal is at black level. e

This results in a fairly complex circuit and this
form is adopted by comparatively few sct makers. Pye

Ultra chassis. The tuner is mounted on the near side so
that the controls project through the side of the cabinet.

1 12-Channel Television Tuner,” Wireless World, April 1954,

p. 162.
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Fig. 2. Arrangement of frame- T
pulse gated-a.g.c. system used s
by Ultra. ’
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were one of the first to employ such a gated a.g.c.
system® and retain it in their VT4 model. Gating
pulses are derived from the line time base and operate
on the back porch—the black level after each line
sync pulse.

Ultra use quite a different arrangement. It is a
gated system, but one gated at frame frequency. The
circuit is shown in Fig. 2. Positive-going pulses occur
during the frame flyback on the anode of the frame
output valve and aic fed 10 the diode V, through the
RC shaping network R,C,R.C.. This diode is nor-
mally conductive and is cut off by these pulses during
a part of the frame-flyback period.

The signal from the video detector is applied to the
grid of V, which is coupled by C, to the anode of V,.
This valve V, is biased beyond cut-off. The video
signal is positive-going. Normally it is greatly
attenuated at the grid of V. because the high resist-
ance R, and the resistance of V, form a potential
divider. It then does not operate V..

When a positive pulse cuts off V,, however, nearly
the full video signal appears on V, and since this is
during the frame flyback period the video signal
comprises only pulses changing from zero to black
level. These pulses drive V, into conduction and
produce negative-going pulses at the anode which
make V, conduct to charge C, negatively to earth.
Bias is applied to V,; by a manual control to form the
contrast control.

A minor peculiarity of the circuit is the connection
of R, to the grid of the line-scan output valve! This,
however, is only to obtain a source of negative bias.
The output is driven into grid current and its grid
consequently has a mean negative potential; R, and
C.; filter out the line-frequency components.

In contrast to this frame pulsc gated a.g.c. system,
Murphy use a line-pulse gated type in the V240A—

¢ Vision A.G.C.." Wircless World. April 1953. p. 173.
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Fig. 4. A.g.c. circuit of H.M.V. fringe-area receiver.
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a fringe-area model. The arrangement is sketched in
Fig. 3. Gating pulses at line frequency are applied to
the anode of V, through C,; thev are positive-going,
are derived from the line time base and occur during
the back porch of the signal. V, acts as a detector
of these pulses, anode and cathode functioning as a
diode. The current passed by the valve, however,
depends on the grid potential and hence upon the
magnitude of the vidco signal during the black signal
of the back porch.

The resulting mean anode poiential of V, is com-
municated to the grid of V., through R, and at the same
time the gating pulses, reduced in amplitude by C,,
C, are passed to it. V., conducts to pass current on
the gating pulses 1o an extent which is dependent on
its mean grid potential and, therefore, on the video-
signal amplitude. The output pulses of V., are thus
related to signal strength and are rectified by D, to
produce the a.g.c. voltage.

In view of the complexity of gated a.g.c. it is not
surprising that many designers seck something simn-
pler cven if it is theoretically less perfect. English
Electric adopt the simplest possible arrangement; the
r.f. valve grid return is merely tied to the a.g.c. line
of the sound channel. This is a reasonable arrange-
ment when the main purpose of a.g.c. is to take up the
variations of signal strength between two more-or-
less local stations, because the ratios of the strength
of the sound and vision channels will presumably be
the same. It would be open to criticism, however,
if it were intended to deal with a fadirg signal, for
the sound and vision signals would not necessarily
fade in the same way.

The usual course, however, is 1o adopt a system
which, like the conventional sound-channel arrange-
ment, operates on the mean signal level. In the
H.M.V. Moaodel 1828, the circuit of Fig. 4 is used.

Note the thorough screening of the line

Murphy chassis.
timebase, the deflector-coils and the inter-connecting leads.
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The video signal is applied with positive-going sync
pulses to D, which is biased by the manual contrast
control. As a result a charge accumulates in C,
representative of the mean signal level. This is
applied with the video signal to the a.g.c. line via the
RC filters which remove the video components.

The second diode D, is merely to prevent the a.g.c.
line from becoming positive. As in another set
referred to earlier, the negative voltage for the con-
trast control is obtained from the grid of the line
output valve.

The a.g.c. bias obtained from a system of this type
varies appropriately with any change of signal
strength and it will readily deal with a fading signal.
Its drawback is that it also varies with any changes
of modulation which affect the mean brightness of
the picture. It thus tends to keep the mean bright-
ness constant whether this varies unintentionally with
unwanted changes of signal strength or intentionally
for artistic effect in the transmission.

This system is quite widely used in various forms
and it is generally considered that its drawback is
morec than outweighed by its simplicity. Some may
not, in fact, consider the maintenance of constant
mean brightness a drawback for there seems to be
some difference of opinion about the desirability of
maintaining a fixed black level in the reproduced pic-
ture. The desirability of doing this is no longer taken
as axiomatic.

Bush include this type of a.g.c. in the TV43 and
do it without using any extra valves or metal recti-
fiers. A portion of the mean voltage on the sync
separator grid is filtered in an RC circuit and fed back
to an if. grid. The sync separator grid is acting in
the usual way as a d.c restorer and so has a mean
negative potential dependent on the signal strength
and the modulation. The filters merely remove the
video signal. Ekco adopted a similar arrangement last
year.’

Flywheel sync is an arrangement which has been
gradually creeping into fringe-area sets for several
years but, contrary to some expectations, it has made
little or no headway in other sets. Its use is still
almost entirely confined to fringe-area sets. Murphy
use a well-known form in the V240A; the sync pulses
are applied to a phase-splitter and thence in push-
pull form to a diode phase discriminator to which
pulses are applied in parallel from the line timebase.
A d.c. amplifier is used between the discriminator and
the blocking oscillator and an unusual feature is the
use of a non-linear resistance for the anode load of
the amplifier. Its purpose is to stabilize the circuit
against the effect of mains voltage changes.

A somewhat similar form of circuit is used in the
Bush TV33, but a differentiating-cum-push-pull
transformer is used in place of the valve phase-
splitter.-

Pyc employ basically the same form of circuit, but
it is the sync pulses which are applied in paralle! to the
diodes of the discriminator and the local pulses which
form the push-pull input. A multivibrator type of
saw-tooth generator is used and stabilized by a tuned
circuit.

The flywheel circuit of the H.M.V. 1828 is quite
different in the method of control, although it is of
quite a well-known ‘type. A sine-wave oscillator is
used in the line timebase and controlled by a reactance
valve. The sync pulses and the sine wave are com-

3 “ Radio Show Review,” Wireless World, October 1953, p. 446.

482

SAW-TOOTH
Vi V2
SYNC
PULSES 1
=
§ DC.
ouTPUT
Fig. 5. Kolster-Brandes phase detector for flywaeel sync.
NOISE *
LIMITER
BRIGHTNESS
FROM

VIDEO ANODE > L:"""J
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pared in a balanced phase discriminator, the sine wave
being the push-pull signal. The saw-tooth is subse-
quently derived from the sine wave by limiting and
shaping circuits. This receiver is unusual in having
a very long time constant in the flywheel circuit; it is,
however, intended mainly for the reception of signals
as weak as 25 #V and an unusually high degree of pro-
tection against noise and interference is considered
necessary.

Kolster-Brandes use quite a different form of fly-
wheel sync in the LVT50. It is an unbalanced circuit.
A triode phase-reverser V,, Fig. 5, delivers positive-
going sync pulses to a cathode-follower detector V,
to which is also applied a saw-tooth from the line
timebase. The rectified output depends on the rela-
tive phase of the two signals and is applied to the
blocking-oscillator to control its frequency.

Except in the fringe area sets, the normal method
of direct locking is retained in most sets. Little
change in methods of sync separation seems to have
occurred, nor in timebase technique. Blocking oscil-
lators and multivibrators are both popular for saw-
tooth generators. Flyback e.h.t. and h.t. boost are
universal in the line timebase, except in the case of
projection types, and it is still usual to employ a line-
scan auto-transformer with a core of Ferroxcube or
other low-loss material. The use of a Ferroxcube-
cored inductor partially saturated by a permanent
magnet for securing linearity of scan is growing, but
some firms still retain the older damped resonant cir-
cuit for this purpose.

Representatives of the single-valve line timebase (not
counting the efficiency diode or e.h.t. rectifier) are still
to be found and Stella have adopted it in the ST8317U.
The circuit is a well-known one, the control and screen
grids of the output pentode being coupled by a trans-
former. Cossor, however, use a multivibrative form of
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McMichael receiver chassis with shrouded deflector-coil
assembly supported by guard rails.

timebase in which the output valve forms one of the
multivibrator pair. This, again, is quite a well-known
arrangement.

Although the use of an auto-transformer for
coupling the output valve tc the deflector coils, with
an overwind for e.h.t, is still general, a few makers
are adopting the so-called direct-drive circuit.* In this
the deflector coil is placed directly in the anode circuit
of the valve and the energy dissipated within it during
flyback is replaced by the transference of energy from
a loading coil capacitively coupled to it. The loading
coil is made in the form of a transformer and produces
the e.h.t. Murphy have adopted this arrangement in
all models.

Normal practice with all the usual variations in
matters of detail, is followed in the frame scanning
circuits. One new feature which is tied up with the
frame timebase is flyback suppression, which is now
applied in quite a large number of sets. In fact, if it

‘ Simple Line-scan Circuit,”” by W, T. Cocking, M.I.E.E..
ereless World August 1952, p. 305,
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Pam Band Il convertor chassis.
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has not already become, it is rapidly becommg,

normal part of a television set. It consists in the
application of a blackout pulse to the c.r. tube during
the frame flyback so that the flyback lines do not show.

Until recently this has not been considered neces-
sary because the sync pulses themselves, which are
always applied to the tube with the picture signal, are
supposed to provide the necessary blackout. However,
the desirability of maintaining the full black level at
the tube is a controversial matter and quite a number
of set makers deliberately reduce it and maintain that
by doing so a better picture is secured.

In most sets the video signal is applied to the
cathode of the tube and ﬂyback suppression is effected
by applying a negative-going pulse to the grid,
although a few people feed a positive-going pulse to
the cathode. Alba do this in their TV14 and the
suppression circuit is nothing more than a resistance
and capacitance in series connected between the anode
of the frame-scan output valve and the cathode of
the tube. Pye do much the same, but include an RC
pulse-shaping circuit. Pilot, in the TV84 and TV87,
apply the pulse to the tube gnd and obtain it by in-
serting a resistor in series with the charging capacitor
of the timebase. Kolster-Brandes do this also, but
develop the pulse by differentiating the saw-tooth
across the charging capacitor; Rush do very much the
same.

Noise suppressors are invariably fitted and take
many varied forms. The commonest is probably the
biased diode in shunt with the video output, but Stella
use an even simpler scheme. The limiting action is
obtained merely by applying a suitable negative bias
to the suppressor grid of the video stage. This causes
the anode current to saturate at a value dependent on
the bias and so to limit the signal.

Alba use a method which is basically as simple as
the shunt diode, but which applies the interference to
the grid of the tube in the manner of a black spotter.
This is shown in Fig. 6. The germanium crystal
diode is non-conductive until the signal exceeds the
bias voltage. It then conducts and the signal is applied
to both grid and cathode and the potential difference
between them is kept constant to give a limiting action.

Pye adopt a black-spotter. As shown in Fig. 7 a
triode cathode follower is used for the video output
and feeds the signal to the cathode of the c.r, tube.
It feeds it also to the cathode of a second triode which
is biased to be inoperative until the signal exceeds

Fig. 7. Black spotter used in Pye sets.
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peak white. When it conducts amplified interference
voltages appear at the anode in the same phase and are
applied to the grid of the tube. Because of the ampli-
fication the noise sigual on the grid can exceed that
on the cathode and so black out the spot.

A trend wiich started some years ago towards the
use of higher intermediate frequencies has been
accelerated by the need for Band III reception. Fre-
quencies between 30 and 40 Mc/s are now usual and
are about as high as is possible. The precise figures
vary from one maker to another. Thus Bush use
34.5 Mc/s for vision and 38 Mc/s for sound. Where-
as HM.V. employ 34 and 37.5 Mc/s. Three stages
of amplification in the vision channel and two in the
sound are quite common, although quite a number of
sets have only two vision if. stages. Coupled pairs
of circuits are quite widely used in conjunction with
trap circuits for sound-channel rejection.

Trap circuits make their appearance in the aerial
feeder circuit, too, here mainly to prevent the break-
through of any signal on the intermediate frequency.
The increase of intermediate frequency has made this
risk greater since it is now nearer the signal frequency;
hence the introduction of trap circuits to counter it.

Contrary to some expectations very few Band III
convertors were on view. The technical problems of
making a convertor for use with any receiver are con-
siderable, and mcst of those exhibited were designed
for use with specific sets. Ferguson, for example, had
four different models for use with different Ferguson
sets. One of the few for more or less general use is
the Pam. It is self-contained with its own power
supply and connects to the aerial feeder socket of the
receiver. It is “straight-through” on Band I and a
superheterodyne convertor on Band III. The circuit
is a little different from the usual in that the input
double-triode is not used as a cascode amplifier, but
as a cathode-follower feeding an earthed-grid stage;
also, the frequency-changer is a double-triode.

As already mentioned, 14-in and 17-in tubes, often
rectangular, are now general. The 12-in seems to
be on the way out and the 9-in has gone. Grey-tinted
tube faces, or safety screens, are also general, so much
so that the few white screens look a little odd. The
extremely dark screens of a few years ago are less
common, however, and a rather pale grey, which one
does not always realize to be grey until one sees it
alongside a white tube, is usual. A few people, notably
Murphy, make the so-called light filter an optional
cxtra.

One very welcome tendency is towards fitting the
subsidiary controls at the front instead of at the back
of the set, often covered by a hinged panel. This is

Ferguson Band Il convertor.
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probably a result of the bigger tubes which have made
the adjustment of back controls not merely difficult,
but quite impossible without a mirror. There is, to0,
a definite improvement in the standard of workman-
ship in receivers. Much better mechanical design is
evident and, in the main, accessibility has been greatly
improved.

One result of the widespread use of larger c.r. tubes
has been a decrease in the number of projection sets
of the domestic kind. Ferranti retain the system in
the 20T4D for a picture of 20-in diagonal and use a
push-pull video stage, the signal being applied to both
cathode and grid of the c.r. tube. This tube is, as
usual, a 24-in type operating at 25kV and is used with
a Schmidt optical system.

In the main, however, projection is now used for
pictures of some 5-ft diagonal, and for this size of
picture front projection is general. White-Ibbotson
and Nera both demonstrated receivers in this category.
Electrically these sets differ little from the more
ordinary types. The use of projection does not affect
the signal requirements prior to the video stage. Time-
base circuits, too, are not much different; they are
often basically simpler since less scan power is needed
and flyback e.h.t. is not employed. They are, how-
ever, complicated in another way by the provision of
safety circuits arranged to black out the tube in the
event of a timebase failure. E.h.t. comes from an a.f.
oscillator and voltage-tripler rectifier.

A newcomer in this field is H.M.V. with a 5-ft front
projection picture provided by a 33-in tube operating
at 28kV. A feature is that focusing can be achieved
without accurately placing the equipment relative to
the screen. The screen is aluminium and curved on
its longer dimension.

TELEVISION AERIALS AND

ACCESSORIES

THE impression was given that most aerial makers
have shrewd ideas as to what will be required for
alternative programme reception, but are reluctant
to come out into the open yet awhile. Apart from
one or two firms who had dual-band aerials, most
other makers were content to show various types of
single-band arrays for Bands I, II and III. Band-II
aerials are not included here, but not one single
example was found of a combined television and f.m.
aerial system.

Some useful purpose was served by showing
separate acrials for both television bands, as some
viewers will undoubtedly elect to use a separate aerial
for Band III when the time arrives rather than disturb
the existing one. It was reassuring to those who may
have been in some doubt as to the wisdom of mount-
ing the two aerials on one pole as the much shorter
elements of the Band III types makes for a smaller
and lighter aerial, even if one or more elements are
wanted to give a comparable performance.

In general the 200-Mc/s models shown had more
elements than the average Band I aerial and this is
in keeping with most predictions, which assert that
where a 2-element aerial now suffices for Band I a
3-or even 4-element system will most likely be wanted
for the new service.

Even when separate aerials are used there is no
necessity to run separate feeders to the receiver and
a common feeder for at least the greater part of the
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Impedance matching system used
on J-Beam aerials.

distance can be made to answer the purpose without
appreciable loss of signal strength from either aerial
used alone. It is admitted that the Band-III feeder
will generally have to be of a high grade—which
is only another way of saying lower loss—than
suffices for Band I, apart from the fringe areas. The
Band III fringe area boundary is expected to be
much closer to the station than the Band I, hence
the general need for higher-gain aerials for this band.
Combining two aerials to work into a single feeder
is effected by a small unit introduced by Wolsey, and
described as an aerial cross-over unit. It consists of
two filters assembled back-to-back and terminating
at the common junction in a single coaxial cable outlet
to the receiver. The open ends of each filter join
respectively to the two aerials by coaxial cable. The
unit can be mounted outdoors on the mast support-
ing the two aerials, in the loft when relatively short
runs of cable to each aerial are practicable, or any-
where else that is convenient. No switching is
required at the aerial end of the common feeder, as
the filters automatically separate the aerials electrically
and quite negligible loss is introduced in the process.
For example, the insertion loss is never greater than
1db on Band I and 0.5db on Band III; this is for
a maximum signal rejection of 40 db in both cases.
Some dual aerial systems were, of course, shown.
Telerection had two of the models exhibited last year,
but which lose nothing in interest by their second
appearance, especially as alternative television is now
nearer realization. A rather novel approach to the
problem is the add-on Band-III aerial elements
devised by Antiference. These are short quarter-
wave, or thereabouts, rods with right-angled brackets
and clips for securing to the elements of existing

WIRELESS WORLD, OCTOBER 1954

Add-on Band-lll aerial elements
made by Antiference
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Wolsey aerial com-
bining unit and
circuit.

Antiference “H” and “X” Band I aerials. It is
proposed eventually to embody the novel capacitance
method of coupling used on all Antiference aerials
for these new attachments.

Antiference say that the add-on elements are not
noticeably detrimental to the behaviour of the aerial
on Band I and, curiously enough, actually show a
gain of some 3db over a normal 2-element aerial on
Band III. Apparently the surplus structure of the
larger aerial is reinforcing the signal pick-up on
Band III and an increase in gain such as this is just
what will be required in many cases to give a com-
parable performance on both bands.

A rather novel type of aerial was a skeleton slot
shown by J-Beam Aerials for use on Band III. Little
information is vouchsafed regarding its method of
operation, but it is said that with a single reflector,
at right angles to the orientation of the slot, a gain
of 7db over a conventional dipole is obtained. It
behaves quite differently to a dipole, as was explained
in a recent article in Wireless World, and shows
horizontal polarization characteristics when erected
with the slot vertical and vice versa.

Another unusual type of television aerial is formed
by bending a conventional half-wave dipole into a
square with insulators in the two opposite vertical
sides (for vertical polarization). A low-impedance
feeder is joined across one insulator and the aerial
has a heart-shaped response (in the horizontal plane)
rather like an “H,” “K” or “X.”
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Aerialite semi-air-spaced coaxial cables (enlarged 4-5 times.)
A is the *Super’’ and B the *Standard.” Easy-fix plug
also shown.

Whether or not the promise of Band III television
and Band IT f.m. broadcasting has influenced the
design of coaxial cables is difficult to say, but the fact
remains that Aerialite have evolved a new method
of extruding the polyethylene insulation used in small-
size v.h.f. aerial cables which provides five longitu-
dinal air-channcls and thus reduces the diclectric
loss. The intcresting feature of these new Aeraxial
cables, as they are called, is that the improved charac-
teristics are obtained at no increasc in price. There
are two types available, a Standard Aeraxial of 0.2 in
(approx.) outside diameter and with a flexible centre
conductor of 7/0.0076 in copper wires. Its loss per
100 ft is 2.1 db at 45 Mc/s rising to 4.5 db at 200 Mc/s.
The Super Acraxial measures 0.3 in (approx.) overall,
has a 0.048-in solid copper centre conductor and the
losses are 1.2db at 45 Mc/s and 2.6db only at 200
Mc/s. Both are nominally 70 ohms.

Another new acrial accessory is a coaxial plug with
simplified cable fixing. It has three main parts only,
a body, an insulator and a clamping nut. The centre
conductor of the cable has to be soldered in, but
heat-resisting insulation is used at this point; the main
insulation is polyethylene.

The majority of television aerials-—slots now
excepted—have the feeder joined in the centre of the
main dipole, where the impedance is nominally 70
ohms. Howecver, the addition of parasitic clements
and close spacing causc wide changes in the acrial
impedance at this point and it can be as low as 10 or
12 ohms. Impedance maiching between aerial and
feeder is almost always used in teclevision aerials

Cossor Mode! 1322 dual-band Telecheck.
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Belling-Lee distribution system for 10 television sets.

although this may not be visible, as in the case of
Belling-Lee and some other makes where the match-
ing section is embodied in the cross-arm, or other
convenient part. In other makes it is visible, the
“delta” match of Telerection, for example, and now
in the new Wolsey “ Deltex ” aerial. Here the “delta”
matching unit is neatly tucked away in onc of the
angles of the “X.”

The only known exception to the more general
centre-feed methed of feeder connection is the end-
feed adopted by J-Beam Aerials. It enables the aerial
dipole to be made an extension of the mast by inter-
posing an insulator at the base of the aerial, and the
feeder (70-ohm coaxial) is run up inside the mast and
joins to a quarter-wave matching transformer em-
bodied in the top part. The whole is totally enclosed
and weatherproof. It can be used with both vertical
and horizontal types of aerial.

The distribution of television from a communal
aerial has become quite an important factor to-day.
This has for long formed one of the many activities
of Belling-Lee, who this year have introduced a
new distribution amplifier for feceding up to 10 tele-
vision receivers. It has an overall gain of 20db and,
in conjunction with special feeder outlet boxes sup-
plies each set with an adequate signal and without
interaction between the various sets. It is entirely
self-contained and operates trom the normal a.c.
mains. It is not a mast-head amplifier, although
Belling-L.ce make one of this kind. The drawing
reproduced here shows a typical distribution system
with the types of junction and termination boxes
employed at each recciver point.

The initial adjustment, and subsequent maintenance

of tunable all-band television sets, naturally requires

the right kind of signal generator and so it was not
unexpected to find new models covering the two tele-
vision bands; also adaptors to extend the usefulness
of existing test sets to Band III.
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The extension unit introduced by Cossor, for use
with their Telecheck television alignment and pattern
generator, takes the place of the internal variable
oscillator, and the new unit’s cutput, when mixed with
the fixed oscillator in the Telecheck, gives an r.f.
output in thc range 155 to 225 Mc/s. It can be
permanently attached to the Telecheck and provides
on Band III all the facilities for alignment, bandwidth
and lincarity checking given by the main unit on
Band I. Another new Cossor television test set is the
T'elecheck and Marker Generator. This is an clabora-
tion of the ordinary Telecheck and provides carrier
frequencies over the bands 10 to 70 and 160 to 220
Mc/s with a wobbulator for frequency-modulating
the r.f. from 1 to 10 Mc/s and a marker oscillator
covering 10 to 22 Mc/s with harmonics up to 220
Mc/s. This is for applying marker pips on the dis-
played response curve. A separate oscilloscope is
used with this set. Therc is also a built-in crystal-
controlled oscillator for accurate calibration of the
marker oscillator.

Scveral firms were showing new dual-band tele-
vision pattern gencrators; one, the Radar Model 405,
madc by Waveforms, provides a pattern of either
vertical or horizontal bars, or a combination of both,
and one pattern is stepped and graded. In all, five
diffcrent patterns are provided as well as 30 per cent
sine-wave amplitude modulation for adjusting the
sound receiver and rejectors. The coverage is 40 to
70 and 180 to 210 Mc/s.

Dual-band television test sets providing checkered
patterns arc made also by Telequipment and Channel
Electronic Industrics. The former’s set is an exten-
sion of the single-range model available hitherto. It
covers 40 to 70 and 180 to 210 Mc/s in two ranges,
and in addition to providing a variety of patterns for
linearity adjustment, enables the receiver’s response
to be checked in steps of 1.5, 2, 2.5 and 3.0 Mc/s.
Internal sinc-wave modulation to a depth of 80 per
cent is available for sound receiver and recjector
adjustments.

SOUND RECEIVERS AND
REPRODUCERS

THE announcement of the building programme for
the B.B.C’s new v.hf. (f.m.) transmitters came at a
time when most manufacturers’ plans for the new
season’s sets were well advanced. Consequently the
impact of the “alternative service” on the pattern of
sound broadcasting has not been as disturbing as some
people predicted.  True, there were not many set
manufacturers who were not showing a cabinet with a
dial or switch marked “ F.M.”, but fewer than a dozen
were forthcoming with any information about the in-
terior workings. In general, the structure of the sound
receiver market remains much as it was last year, with
table models at about £20-£25 as the backbone and
self-contained transportables and the moderately priced
radio-gramophones in a numerically strong position.
Problems arising from the addition of a v.h.f. range
and a frequency discriminator to a receiver, designed
to receive also the usual short, medium and long
waves, have been reviewed in last month’s issue.*
Judging by the circuits which have so far passed the

* “Combination F.M./A.M. Reccivers’* by G. H. Russell, Wireless
Worid, September. 1954, pp. 431-436.
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drawing-board stage, the ratio detector seemis tc be the
most favoured type of discriminator. This circuit,
when properly balanced, shows a high inherent rejec-
tion of amplitude modulation, and no scparate limiter
stage is required. At the intermediate frequency (of
the order of 10 Mc/s) used after the v.h.f. mixer, two
stages are necessary, and the heptode section of the
medium- and long-wave mixer is pressed into service
for the additional 1.f. stage. The coupling transformers
are connected in series and in most cases no switching
is provided for the windings not in use. Most firms
are using a double triode as a sclf-oscillating mixer
and r.f. stage. The earthed-grid connection is favoured
for the amplifier, and therc is plenty of variety in
“trick” methods of neutralizing, which are far more
complex than the circuit diagram would imply. Stray
capacitances are important, and to reduce those which
are not wanted, new switch designs are being evolved.
A typical example is the strip switch made by Plessey.
This is cam operated and can be “cut to length” to
bring the contacts close to the relevant parts of the
circuit.

An cxception to the general run of f.m. circuits is
to be found in the Dynatron Type FMI tuner unit.
This has been designed to deliver about half a volt to
the pickup terminals of the firm’s radio-gramophones,
or any high-quality amplifier, and a power pack is
available in cases where the main amplifier cannot
supply the required Lt. and h.t. There is much to be
said for a separate f.m. unit, since the designer is free
to choose the best valves and circuit for the purpose.
Switched pre-tuned circuits for the Home, Light and
Third programmes have been favoured in preference
to continuously variable tuning, which can produce
unpleasant sounds during the tuning process. Particu-
lar attention has been given to frequency stability. In
addition to normal precautions against thermal drift,
a separate reactance valve is provided to give auto-
matic frequency control in conjunction with a Foster-
Seeley detector.

Receivers for normal amplitude-modulated stations
show few deviations from long-established practice, so

Slide switch designed by Plessey for use in a.m. f.m. receivers.
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far as their circuits are concerned. There is a tendency
to fit more internal aerials for high signal-strength
areas, and ferrite rod aerials are more common than
last year. At least one receiver, the Champion Model
822 battery portable, makes use of a “ printed ” circuit
to give compactness and light weight. Most innova-
tions are of an exterior rather than an interior nature,
and the current vogue for clock tuning dials owes its
origin to the combination of a real electric clock with
alarm and switch accessories with a broadcast receiver
as in the Ekco “ Radiotime,” the Philips Model 342A
and the H.M.V. Model 1127,

Original ideas in cabinet design are still forthcom-
ing, and we select for special commendation the glass-
top solution to the problem of scratches and stains in
the Trix “Recital” console record player, and the
McMichael medium- and long-wave sound receiver
(Model TT4) built into a trolley which can be used as
a pedestal for a table-model television receiver.

In the field of sound recording and reproduction the
event which has provoked the widest comment at the
Show is the announcement that H.M.V. are issuing
tape records as well as their long-playing and standard
disc records. The low background noise, constant
linear speed and long duration of these tapes will make
a special appeal to high-quality enthusiasts. The tapes
can be played on any high-grade dual track instrument,
provided it conforms to the British Standard recom-
mendation of tape motion left to right, using the top
track with the coating away from the observer. The
tape speed is 73in/sec and the makers claim that
frequencies up to 15kc/s are recorded at this speed.
A console reproducer (Model 3030) making use of a
modified “ Emicorda” deck has been designed by the
Gramophone Company for their new tapes.

A high-quality tape reproducer (Model TR1) has
bzen added to the “Reflectograph” range of instru-
ments made by Rudman, Darlington. The interesting
feature of this instrument is its variable speed control
(3.75 to 8.5 in/sec) which enables exact musical pitch
to be achieved. A response level within +4db from
50c¢/s to 14kc/s is claimed. The “Reflectograph ” is
used also for scientific and industrial data recording
using pulse modulation methods.

The “ Ferrotutor” introduced at the Show by the
British Ferrograph Recorder Company is designed
primarily for language teaching. Suitably spaced
phrases are recorded by the teacher on one track and
are heard on headphones by the pupil, who replies or
repeats the phrases and records them on the second
track, The second track can be erased and the exer-
cise repeated. Another application of this instrument
is in the preparation of illustrated lectures. A com-

Trix * Recital '’ record player.

McMichael troliey receiver {Model TT4).

Ferrite rod aerials are used in the R.G.D. * One-Ten '’ receiver and the Roberts portable.
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H.M.V. Mode!l 3030
tape reproducer.

Hartley * Tape Riter ** with cassette lcading.
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mentary is recorded on one track, while pulses on the
other track are used to operate an automatic film-strip
projector and display a sequence of pictures at appro-
priate intervals.

Tape threading is not a very difficult operation, but
it can be time-wasting in an office, and in the “Tape
Riter ” dictating machine made by Hartley Electro-
motives it is interesting to find that cassette loading
of both supply and take-up spools has been adopted.
Other notable features of this machine are the finger-
tip controls centralized on the microphone barrel, and
the fact that the microphone itself can be used as a
miniature loudspeaker for low-level playback when
normal reproduction from the built-in loudspeaker
would be obtrusive.

The weight of magnetic recorders shows signs of a
steady downward trend, and some are within reach of
meriting the term portable. The “Playtime ” recorder
made by Tape Recorders (Electronics), Ltd., weighs
only 16lb and measures 12}inx 10inx 4}in. It is
driven by a single motor with belt drive for the capstan
flywheel and take-up spool, the latter through a cork
friction clutch. Fast re-wind is effected by engaging a
friction wheel with the back of the driving belt. All
electrical and mechanical functions are combined in a
single “ gear lever ” control. There is no loudspeaker
and power amplifier, and it is intended that the output
should be fed to the pickup terminals of a receiving
set or gramophone amplifier.

CATHODE.RAY TUBES AND
VALVES

IN our Show report last year we predicted a trend
towards even larger cathode-ray tubes than the popu-
lar 17-in rectangular type and hinted that there would
soon be a number of 21-in tubes on the market. This
has now been borne out by the evidence of this year’s
exhibition, where some half a dozen manufacturers
were showing new tubes of this size. In alphabetical
order they were the Brimar C21HM, the Ediswan
CRM211 and CRM212, the English Electric T909, the
Ferranti TR21/21, a G.E.C. development model and
the Mullard MW33-21. All these are rectangular
glass tubes except the English Electric T909, which is
a circular metal-cone type like an earlier 21-in tube,
the EM.L type 4/13.

The metal-cone types are necessarily circular be-
cause of the method of manufacture, and consequently
they take up more space in the cabinet than the
rectangular types for a given size of picture. On the
other hand they have the advantage of being only
about 60% of the weight of equivalent glass tubes.
Moreover, the construction of the English Electric
metal tubes makes possible the reconditioning service
which this firm has been running for some time.

As a rule the new 21-in tubes have deflection angles
of about 70° and are therefore known as “ wide-angle ”
tubes. It seems, however, that this will soon become
an archaic expression, as “ miniature ” valves is already
becoming, for there is a definite trend towards even
wider deflection angles of about 90°. It was started
last year by G.E.C. with a 12-in tube (again on show)
and was continued this year by two of the new 21-in
tubes, the Ediswan CRM212 and the Ferranti
TR21/21. On these large tubes there is a very great
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English Electric 21-in metal tube
T509.

& j ""”‘

Ferranti 21-in rectangular tube TR21, 21

need for the new *‘wider angle” in order to reduce
their considerable length (normally close on 2ft). The
increase from 70° to 90° actually gives a saving in
length of about 3-4 inches.

The operating characteristics of the 21-in tube are
fairly well typified by the Brimar C21HM. With a final
anode voltage of 16 kV and 300V on the first anode,
the modulating voltage required for beam current
modulation of up to 150 «A is 30 volts peak-to-peak.
The grid voltage limits for beam cut-off are —33 to
~77 volts.

It is clear, however, that manufacturers are not
going to stop at 21-in tubes. Last year Cathodeon were
showing a 27-in tube and now Ediswan have produced
one of this size, the CRM271. It is a rectangular type
with a tinted glass face plate and gives a picture size
of 24in x 18}in. Here again the firm have used the
new 90° deflection angle and the length of the tube is
just over 23 inches. The heater requires 12.6 V, 0.3 A
and the final anode voltage is 16 kV.

With such large tubes as these the picture size
becomes comparable with that of projection television,
Moreover the directly-viewed pictures are generally a
good deal brighter. Perhaps in recognition of this fact,
a new projection tube has made its appearance giving
a much brighter picture than is normally obtainable.
This is the E.ZM.I. Type 3/17 and the greater light
output is obtained by increasing the area of the screen
and raising the e.h.t. voltage to about 28 kV. The screen
diameter is actually 33in, compared with the 24in of
the existing projection tubes. A triode gun is used and
the screen is aluminized. The maximum beam current
is about 300 #A and the heater rating is 4-V, 1 A,

Another interesting development is the use of elec-
trostatic focusing in cathode-ray tubes. It was first
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Mullard QV06-20
beam tetrode.

announced by Brimar last year and now they have
another tube incorporating it, the C17JM. This is a
17-in rectangular tube with 70° (diagonal) deflection
angle and a final anode voltage of 14 kV. The focusing
action is achieved by an extra cylindrical electrode
which is interposed at a gap in the long final anode
cylinder. The control voltage applied to this is norm-
ally at about cathode potential but can be varied any-
where between —64V and +350V to obtain correct
focusing. The first anode voltage is 300 V.

Whether electrostatic focusing will become popular
or not is open to question. Although it avoids the need
for external focusing arrangements it also makes the
tube electrode structure more difficult to align in
manufacture and consequently more expensive. There
are signs, however, that other firms besides Brimar are
actively interested and before long there may be more
tubes of this type on the market.

Since the first spate of valves for Band III television
tuners at the beginning of the year there have been no
new types in this category. Brimar, Ediswan, Mullard
and Osram all have their versions of the well-known
cascode r.f. amplifier and triode-pentode frequency
changer combination.

Most manufacturers, too, are building up ranges of
valves for a.m./f.m. receivers, partly from existing
types and partly by the introduction of new types.
Among the latest of the new types are the Osram X719
triode-heptode frequency changer and the W719
variable-mu r.f. pentode, which has the high slope of
6 mA/V. Both valves are on the B9A base and have
6.3V, 0.3 A heaters. In the Mullard range are the
v.h.f. double triode ECC85, a triple-diode-triode
EABCS80 for use in ratio detectors, a versatile triode
heptode ECHS81 and a variable-mu r.f. pentode EF85.

Among new audio valves is the Osram N709 output
pentode which is used in the output stage of the “912”
high quality amplifier. It has an anode dissipation of
12 W and a maximum output of 17 W is possible from
a push-pull pair. Another new power valve just intro-
duced by this firm is the DA42 triode, which is in-
tended for class B operation and will give an audio
output of 175 W per pair.

A power valve with a very wide range of possible
applications is the Mullard QV06-20 beam tetrode
which has an anode dissipation of 20 watts. It will
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operate at full ratings at any frequency up to 60 Mc/s
and at reduced ratings up to 175 Mc/s. A single
QV06-20 in class C operation will deliver 69 watts at
60 Mc/s, while at audio frequencies a pair in push-
pull, class AB,, will give 120 watts. The slope is
7mA/V.

Sub-miniature and special-quality valves are used
more in military equipment than in domestic
apparatus, but they are, none the less, now on the
market for those who want them. The latest range of
special-quality valves comes from Mullard, who have
equivalent types to their well-known EB91, ECC91,
EC91 and EF95. This firm have also produced a
range of sub-miniatures which includes some rather
interesting developments. The directly-heated triode
DC70, for example, which is capable of operating
efficiently at 500 Mc/s, giving an output of 450mW as
an oscillator. For the lower frequency of 200 Mc/s a
sub-miniature battery pentode, DL73, is available,
having an output of over 1 watt as a class C amplifier.
Indirectly-heated sub-miniatures are also included
with performances at least as good as comparable
miniature types. Type EF72, for instance, has
characteristics similar to the EF95 (6AKS5) low-noise
pentode, but has the lower heater consumption of
6.3V, 0.15 A.

Many of these sub-miniatures are of the 10-mm
diameter round type, the length ranging from about
one to two inches. A group of smaller valves, the flat
sub-miniatures, has also been developed. These are
1.25-V filament types on the BSA base, and are similar
in size to hearing-aid valves. Some of these are pro-
vided with metallized bulbs for screening purposes, the
metallizing being connected to the negative filament
lead. The flat sub-miniatures have bulbs about 8.5mm
wide and 6mm decep, the bulb length being of the
order of 11 in. A typical example is the DF62, an r.f.
amplifying pentode for use in receiver input stages at
frequencies up to 200 Mc/s. Flat versions of some
of the 10-mm receiving valves have also been de-
veloped. They include a straight rf. pentode, a
variable-mu r.f. pentode, and a low power audio output
valve, all with 25-mA filaments.

An even smaller valve, a 5-mm round sub-
miniature on the BSB base, is the EA76 indirectly-
heated diode. With a length of just over an inch, it is
comparable in size with a germanium diode. Other
valves in this sub-miniature range are a high-voltage
rectifier. a tetrode thyratron, a voltage stabilizer, two
low-consumption electrometer valves, and several low-
power u.h.f. amplifier and oscillator valves.

OTHER EXHIBITS
DEVELOPMENTS in test gear are generally a reflec-
tion of what is going on in the rest of the radio world
and this year, of course, the theme was Band II f.m.
and Band III television. A new signal generator which
covered both of these was shown by Avo. It has a fre-
quency range of 5 Mc/s to 225 Mc/s which is divided
into five bands. Four of these give an output which can
be amplitude modulated by a sine wave or square wave
of 1,000 c/s, while the fifth provides signals in the band
80-100 Mc/s which can be frequency-modulated by a
1,000-c/s sine wave. The carrier deviation on the f.m.
band is+40kc/s and the output of the instrument is
100 mV.

The new signal generator shown by Taylor, model
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67A, also covers the Band III television frequencies.
The frequency range is 100kc/s to 120 Mc/s on
fundamentals and this is divided into six bands, while
on the top band the use of second harmonics brings
the coverage up to 240 Mc/s. Modulation of
approximately 30 per cent is provided by a 400-c/s
audio oscillator, and a ladder type attenuator gives a
total attenuation of 120db. It is claimed that careful
r.f. screening has kept the direct radiation down to
the level of minimum output.

Interest in Band III techniques has rather tended
to over-shadow developments in the less spectacular
field of closed-circuit industrial television. Here the
trend has been towards lighter and more compact
equipment. Both Pye and Marconi were showing new
models with miniature cameras measuring only about
Sin x Sin x 11in and weighing only a few pounds. They
both use small photo-conductive pick-up tubes of
about 1-in diameter and the scanning standards can
be either 525 lines or 625 lines. The video signal is
used to modulate an r.f. carrier which can be tuned to
any frequency between about 52 and 84 Mc/s and
gives an output of 0.1V, Pye also have a model
designed for the British 405-line standards with an r.f,
output tunable over the B.B.C. channels. In both
makes of equipment there are three units altogether,
camera, control unit and monitor, the transmitting
circuitry being housed partly in the camera and
partly in the control unit. In the Marconi equipment,

Marconi miniature camera for industrial television.
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for example, the camera contains the video amplifier,
the sync and vision waveform mixer, a sync clipper
and the r.f. oscillator, while the control unit houses
the deflection circuits and sync and blanking pulse
generators.

Another interesting example of miniaturization in
television was an experimental line time-base oscillator
using an OC51 point transistor. It was shown on the
Television Society stand by C. H. Banthorpe and in
size it only occupies a 2-inch cube. The time-base
functions on the negative resistance characteristic of
the point transistor and is intended to be used in a
flywheel sync circuit. Control of frequency is effected
by varying the h.t. supply.

Transistor circuits generally are characterized not
only by their small physical size but by their low
operating voltages. Component manufacturers are
now realizing that the low voltage feature can be
utilized to achieve an even greater degree of miniaturi-
zation in the parts surrounding the transistor. As an
example, T.C.C. were showing some miniature
capacitors for transistor circuits with exceptionally
large capacitances for their size. Measuring only %in
long by #in diameter they gave 2u4F at 8-V working,
44F at 4-V and 6uF at 1.5-V. This firm has recently
branched out into the printed circuit business and
they were showing an experimental three-valve sound
receiver based on this technique. It was interesting to
compare the printed circuit with the wired prototype
which was also on show (see picture).

Printed circuits are, of course, only one of the
modern methods of “ prefabricated ” construction now
being developed. Another method represented at the
Show was the so-called “unit construction” with
standard plug-in sub-assemblies which can easily be
replaced when they go wrong. This was to be seen
in a new v.h.f. pack-set for radiotelephony shown on
the Army stand (see picture). The set has six channels
in which to work and each channel is controlled by
an overtone crystal. The carrier wave is frequency
modulated, and here a saving in valves is achieved by
the use of a “ferric reactor,” a small transformer-like
device with one winding energized by the a.f. output
and the other shunted across part of the r.f. tuned
circuit. Altogether the set weighs only 911b including
batteries.

Miniaturization, it seems, is a process that is not
going to stop at any particular point. It is no
exaggeration to say that microscopes will soon be
needed in large quantities in the radio industry for
looking at components. Magnifying glasses are already
being used. A case in point at the Show was an array
of tiny magnetic cores, each having a diameter of less

Printed circuit by T.C.C. (left) with wired prototype (right).
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than one tenth of an inch. Composed of a new material
called Ferroxcube D1, they formed the basic elements
of a magnetic matrix storage system for electronic
digital computors. It was built by Mullard’s and is
similar in principle to the R.C.A. “Myriabit”
storage matrix which has already been described in
Wireless World.* The device consists of a network of
32 horizontal wires and 32 vertical wires, and at each
intersection the wires pass through one of the minia-
ture cores. There are 1,024 intersections and cores
altogether, so the device is capable of storing that
number of binary digits.

To feed information into any one core, a current
pulse of half the amplitude needed to saturate the
ring is passed into each of the two wires which inter-
sect at that point. At this one core the total current
is sufficient to saturate the Ferroxcube, but any other
core on each wire receives only half the saturation
current and because of the rectangular hysteresis loop
of the material its magnetic state is sensibly un-
changed. In the magnetized core the state of positive
remanence represents the binary digit “1” while the
state of negative remanence signifies the presence of
the digit “0.”

To “read out” the information stored in any one
core a negative current pulse is applied to each of the
wires intersecting at that point. If the core is in a
state of negative remanence, negligible change of state
can occur. If, however, the ring is in a state of posi-
tive remanence (i.e., it carries the digit “1”), the
arrival of two simultaneous negative pulses is suffi-
cient to switch it suddenly from positive remanence
to negative remanence. When this happens a large
and sudden change of flux occurs in the core. This
change of flux is sufficient to induce a voltage pulse in
a third wire which is threaded through all the cores
in the matrix. This is the “read out” wire, and it
plays no other part in the operation of the matrix.

In the Mullard matrix, as distinct from the R.C.A.,
a fourth wire is incorporated. This makes possible
a common addressing system when a number of the
matrices are used as a parallel operated store.

Another interesting computing device using a net-
work of cores and threaded wires—but for a different
purpose—was the noughts-and-crosses machine
shown by the National Physical Laboratory. This

Wireless World, August, 1954
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computor, designed by D. W. Davies, plays a game of
noughts-and-crosses with a human opponent and
never loses. The human player makes a move by
pressing a button corresponding to the chosen square
on a display board and a lighted X appears in this
square.  The machine then automatically makes a
reply move and causes a 0 to appear in another
square.

In order to do this, the machine has to “try” the
situation on the display board against a great number
of possible situations (for which the appropriate reply
moves have already been worked out) and this is done
by the so-called ““coil maze.” For each of the nine
squares on the board there are three Ferroxcube
cores, one for X, another for 0 and the third for Blank.
All the 27 cores have energizing windings which are
fed from a 20-kc/s oscillator, but in each square one
of the three is shorted out, either X or 0 or Blank,
according to the situation there.  Thus there is a
pattern of non-energized cores corresponding to the
pattern of Xs, 0s and Blanks on the board.

To detect this pattern, wires are threaded through
the cores in various different configurations (157 of
them altogether) and their ends are taken to an clec-
tronic null-detector.  Thus, when a particular wire
has no voltage induced in it, clearly it must be
threaded through a pattern of cores which are all
shorted out and non-energized—and this pattern
represents the situation on the display board. All the
other wires, of course, have voltages induced in them.
The null-detector is arranged to work sequentially
through the whole set of wires by means of a uni-
selector, and when it comes to a non-energized wire
it gives an output signal.

The noughts-and-crosses machine was one of the
special Electronic Exhibits arranged at the Show.
Another interesting exhibit in this section, shown by
the International Radio-Controlled Models Society,
was a display of equipment representing the various
methods of radio control. One of the more elaborate
systems worked on the well-known principle of trans-
mitting various audio tones for the different control
functions, but the receiving equipment was somewhat
unusual. Instead of using ordinary filters or tuned
circuits to sort out the received audio frequencies it
had regenerative filters using valve circuits with
positive feedback. Each filter is, in fact, an oscillator
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tuned to the required frequency but not quite in a
state of oscillation. A very sharp response is obtained
when the appropriate frequency is received, and the
system has the advantage that it does not attenuate
the a.f. signal in the same way as a conventional filter.

The complete receiving equipment comprises a
super-regenerative tuned-line receiver working on
465 Mc/s, two stages of audio amplification (one with
negative feedback), a six-channel filter of the type
described and six trigger circuits which are controlled
by the outputs of the filter. The a.f. range covered
by the six filters is roughly 3.8-4.2kc/s.

Radio Laboratory Handbook

“EXPERIMENTING is a good deal less light-hearted
than it used to be,” says M. G. Scroggic, somewhat wist-
fully, in his preface to the sixth edition of this well-known
book. He points out how things have changed since 1938,
when the first edition came out, but hopes that the new
edition which has been almost completely re-written to keep
in step with modern developments, has not become so grave
as to disappoint those readers who liked the original style.

A glance through the pages shows that it has not. The
book has been greatly enlarged and presented in a new
format but still retains its eminent readability, In fact,
it is likely to be useful to workers in other fields besides
radio where electronic techniques are used, for it does not
assume a great knowledge of radio and particular atten-
tion is given to the general principles of experimentation
and interpretation of results,

After describing the layout and furnishing of an up-to-
date laboratory, the book goes on to fundamental principles
of measurement; sources of power and signals; indicating
instruments; standards; bridges; choice and care of
equipment; measuring circuit parameters, signals and
equipment characteri'stics; a chapter on v.hf.; then
“dealing with results.” Finally a large section of 65 pages
is devoted to useful reference material. Altogether there
are 436 pages and 299 illustrations.

“Radio Laboratory Handbook,” sixth edition, by
M. G. Scroggie, B.Sc., M.LE.E., is available from book-
sellers, price 25s, or direct from our Publishers at 26s 3d,
including postage.

Standardizing L.S. Measurements

IT is now generally acknowledged that, in the present
state of the art, objective measurements cannot com-
pletely describe the performance of a loudspeaker, but
that they are useful in identifying the grosser faults and
in determining sensitivity and efficiency.

To ensure that results obtained in different laboratories
can be compared, it is essential that they should be made
under the same conditions, and in British Standard 2498 :
1954 recommendations are made for methods of measuring
performance and expressing the results. For instance, a
standard bafflc 6ft square is recommended, with the
aperture 8-in off centre in one direction and 4-in off centre
in another at right angies. The microphone distance
should be not less than 3ft.

When listening in a small room, the mean spherical
response is more relevant than the response at one point
on the axis, and a formula is given from which the mean
spherical response can be calculated from measurements
taken at specified angles from the axis. In plotting curves
it is recommended that the length of one decade on a
horizontal logarithmic scale of frequency shall cqual the
height of 40db on a linear vertical scale.

Other measurements discussed in this Standard, which
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is obtainable, price 3s from the British Standards Institu-
tion, 2 Park Street, London, W.1, are non-lincarity
distortion, efficiency, power-handling capacity and
transient response.

Carbon-element
Soldering Iron

A NEW type of soldering iron now coming on to the
British market has the unusual feature of a carbon
clement instead of the more conventional wire element.
It is particularly suitable for intermittent soldering
operations at the test bench and for usc on miniaturized
cquipment, where a very localized heat is required to
avoid burning adjacent components. At rest the iron
is switched off. When it is picked up to make a joint,
a switch ring is pushed forward by the thumb and this
causes a high current to pass through the element which
brings the bit to soldering temperature in about 6 seconds.
When the iron is put down again the switch, of course,
is automatically released and the current is turned off.

Because of the rapid heating of the iron from cold
and the smallness of the bit the heat is very localized
at the tip. The shaft does not have time to become
heated. In fact, there is very little storage of heat in
the bit, as in conventional soldering irons, and it mercly
serves to conduct the heat from the clement straight
into the work. Morcover, because the element can be
brought to a very high temperature (white hot if neces-
sary), the iron, small as it 1s, can be used for soldering
on chassis or other large pieces of metal. Even though
the work conducts the heat away very rapidly the trans-
ference of heat from the element to the work is even
more rapid and the required soldering temperature is
soon reached. For the same reason the iron can also
be used for silver soldering, where a temperature of
about 600-700°C is needed.

The iron is normally fed by a 4-Yolt step-down trans-
former from the mains, but it can also be worked directly
from a car battery. It will operate at any voltage be-
tween 2.5V and 6.3 V and the effect of different voltages
on the heating-up time can be seen in the graph. The
current drain at 4V is approximately 30 A.

Made by Scope Laboratories of Melbourne, Australia,
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The iron on a rest fixed to the transformer

the iron is now available from the Industrial Equipment
Division of Enthoven Solders, Ltd., of 89, Upper Thames
Street, London, E.C.4, who are the sole distributors in
Britain. The iron itself costs 39s 6d, while the trans-
former is 31s 6d. Spare carbon elements can be obtained
for 1s and new bits for 10}d.

FURTHER EDUCATION

IN our last issue (p. 438) we tabulated details of the courses
in radio and allied subjects provided at further education estab-
lishments in England. We have now obtained similar details
for Scottish and Welsh establishments and these are tabulated
below. The letters F, P and E indicate full-time, part-time dav,
and evening courses, respectively, in telecommunications (col
A), radio theory, electronics, transmission, radar, and marine
wireless (B), radio servicing (C) and television servicing (D).

[

‘ A 8 (o

SCOTLAND |
Aberdeenshire
Aberdeen Central F.E.C. E
Aberdeen Trades College (Evemn;) F.EC.
Angus
Dundee T.C. E E P [
Dumfriesshire
Dumfries High School F.E.C.
Fifeshire
Cupar, Bell-Baxter F.EC. ... E
Lanarkshire
Burnbank School of Engineering ... E
Coatbridge T.C. - E
Glasgow, Allan Glen's School E
Glasgow, Royal T.C. | FE
Midlothian
Edinburgh Heriot-Watt College . FE E
Leith Technical and Commeraial Institute | € E
Leith Nautical College ... F
Renfrewshire
Greenock Technical School . o E
Greenock. Watt Memorial S(hool | F
Paisley T.C. . &0 . L
Stlrlmgshure
Falkirk High School F.E.C. E
Stirling High School F.E.C.

\WALES ‘

Caernarvonshire
| Caernarvon & Anglesey Senior T.l. .| PE

Cardiganshire }

Aberystwych C.F.E. P

3

m

m

PE ! PE

mm
m

Denbighshire

1 Colwyn Bay Tech. E.l
Wrexham Denbughshure T C

Glamorganshire

| Cardiff, C.T. & Commerce ...| PE
Rhondda T.I. 5

I Swansea T.C.
Treforest, Glamor;an Tco l

Monmouthshire |

| Newport T.C.

m mmm
mmmm

F.E.C. Further Education Cantre; C.T. Coilege of Technology; T.C.
Technical College ; T.l. Technical Institute ; E.l. Evening Institute ; C.F.E.
College of Further Education.
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New Pickup Arm

NOVEL DESIGN  GIVING

TRACKING

GREATLY
ERRORS

THE lateral-cut gramophone record is produced by
a cutter head moving on guides along a radius of the
disc, and ideally a similar mechanism should be used
for the reproducing pickup to avoid distortions aris-
ing from tracking errors. In practice a true radial
mechanism is expensive to produce if it is to have
friction losses sufficiently low to enable microgroove
records to be traced without groove jumping.

A cranked arm, properly designed, is the conven-
tional method of reducing tracking error, but as the
accompanying curve (d) shows, errors of 3 deg to 4 deg
are unavoidablz with arms of reasonablc length (8
inches is the average).

Such errors are very considerably reduced by a
new design of arm, produced by Burne-Jones &
Company, Ltd., 309-317, Borough High Strect, Lon-
don, S.E.1, in which two arms of different length
form a link motion which keeps the head aligned very
closely to the ideal tangential setting, irrespective
of the radius of the groove. The geometry is difficult
to visualize, but the accompanying “ghost” photo-
graph gives some idea what happens as the pickup
traverses the disc.

To check the alignment, we have drawn the
mechanism on a large scale and mcasured the errors,
which amount to less than + one degree on a 12-inch
record. In the course of plotting, two interesting
facts emerged: (1) the distribution of error is
extremely sensitive to the positicning of the tone arm
pedestal; (2) provided that the pedestal is repositioned
to compensate for change of overall length of the
arm, the tracking error is unaffected by changes of
length overhang of the stylus in front of the pickup
socket. One of the first things we discovered was
that the template originally supplied with the arm,
and giving a fixed distance between
record centre and pedestal centre,
could give correct tracking for only
one size of head, and that any
deviation from this size would
introduce errors which obscured

+4[

@
-
]
]
)

\
+3 v
\

\

+

—
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-

T

REDUCED

Composite photo-
graph of the B
arm in three posi-
tions.

the inherent excellence of the arm itself. By using a
modified centring method the curve (a) was produced
and could be repeated for any size of pickup. As an
experiment an error of + 3} millimetres was intro-
duced in the positioning of the pedestal and the effect
on the tracking error is shown by curves (b) and (c).
We understand that a new template is being issued
which will avoid any possibility of error from this
cause.

The mechanical construction and workmanship of
the arm is in keeping with the tracking accuracy
achieved. It has good torsional rigidity and the
hardened steel pivots should stand up to continued
use without need for adjustment. The counterweight
does not move horizontally with the arm and forces
due to “swinger > records are consequently reduced.
The weight obviously must move vertically, so there
is no gain so far as warped discs are concerned.

There can be no doubt that the BJ arm marks a
distinct advance in design, which will make it worth
while to pursue further the reduction of tracing distor-
tion (as distinct from tracking
distortion) by the wuse of
styli of other than spherical
shape.

TRACKING ERROR (DEGREES)

Curves showing angular deviation
of virtual radii, produced by the
pickup head, from true
radii to the point of contact
with the record groove, at differ-
ent distances from the centre
of the record. (a) Optimum
setting of B arm for any pick-
up ; (b) and (c) effect of moving

arm bodily 3.5 mm on either side
of the best position ; (d) error
curve of optimum conventional

[

RADIUS OF GROOVE (INCHES)

WIRELESS WORLD, OCTOBER 1954

bent arm of same length (8 inches);
arm angle 23°, stylus overhang
0.54 inch.
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Remote Control

of Radio Receivers

BY C. E. TATE*
AMLEE.

Servo Tuning Control Operating Over a Single P.O. Line

L‘ RADIO receiver is often required to be operated
from a remote point, either from the point of view of
situating the receiver where the aerial is in an inter-
ference-free area, which may be remote from civiliza-
tion, or it may be that aerials cannot be erected at the
spot where it is desired to operate. In such cases a
remote contro! is neceded and economy in the number
of wires used between the receiver and controller is
essential in order that the cost may be kept down,

The system to be described is capable of operation
over a single pair of wires independent of earth. The
wires may be several miles in length.

The system has been designed for use with standard
Post Office telephone circuits and consequently the
fairly stringent requirements imposed by the G.P.O.
for equipment attached to their circuits had to be met.
The maximum d.c. voltage that can be connected to
a P.O. line is 50 volts, and the direct current passed
down the line must not exceed 15 mA. The maximum
audio-frequency signal transmitted must not exceed
SmW, and tones of frequency below 250c¢/s or above
3,000 c/s cannot be used. The balance of the line to
earth must be maintained. For the purpose of this
control system a “physical pair” is necessary, there-
fore any repeaters have to be bypassed to maintain
the d.c. path.

Other considerations in the design of this equip-
ment were that the tuning of a receiver had to be con-
trolled from a remote point with such facility that a
c.w. signal could be tuned and held when using a
narrow-band note filter. Obviously no interruption of
the receiver signal could be tolerated whilst perform-
ing any function of the remote control equipment. As
other receiving equipment might be used in the same
station as the receiver being remotely controlled, the
- "Marcuni's‘Wilcles:Tcleg_raph C;mpar; -0 -

remote control system must not cause any radio inter-
ference.

It was also required that the signal from the tuned
receiver should pass along the pair of lines used for
control.

In a system of this kind indication must be provided
at the remote end of the position of the receiver tuning
scale, and it was arranged that temporary disconnec-
tion or reversal of the line should not upset the
correctness of this indication or derange the apparatus
in any of its functions. Reversal of the line has no
effect, and the equipment returns to its previous set-
ting immediately after any disconnection. The equip-
ment at the remote end was designed to be as simple
as practicable, so that if necessary an operator could
have several controllers available on his desk.

The upper limit of resistance of the lines over which
the equipment would function was set at 1,000 ©; this
corresponds for underground routes in a city such as
London to a distance of about seven loop-miles assum-
ing some 50 per cent of 10-1b cable and 50 per cent of
20-1b cable. For overhead routes, junction circuits
are usually run in 70-lb cable, which in cadmium
copper would give 30 loop-miles for 1,000 {; ordinary
subscribers’ circuits run in 40-1b cable would give
about 20 loop miles.

Ability to switch the receiver on and off was not
required for the particular application described, but
this facility could easily be incorporated as will be
shown later.

In the course of the development several methods
of tuning the receiver were investigated, such as
systems employing relay switching or two-way d.c.
keying, operated in conjunction with step-by-step
mechanisms or synchronous motors with magnetic
clutches. All of these systems suffer from undesirable

“ bang-bang ” characteristics which

TELE PHONE
LINES 1 R, R,

‘ N

Rs TO TUNING DRIVE
0F RECEIVER

can be mitigated somewhat by pro-
viding two speeds on the motors
and changing to the slower speed
for final tuning, but are not entirely
climinated. Another trouble was
the difficulty of overcoming the
effects of line disconnection or re-
versal, and of making sure that the
remote and main tuning scales re-
mained in step. The method finally
selected was a zero-sceking servo
arrangement.

The basic circuit of the system
adopted is a Wheatstone bridge,
with two arms variable, one of the

Fig. I.
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Basic bridge circuit with remote resistance control.

variable arms being carried to the
remote point along the line. This
system is shown schematically in Fig.
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1. The resetting by the operator of the distant resist-
ance R, causes an error current in the detector arm of
the bridge and the servo motor M readjusts R, to
restore a balance. The limits imposed by the P.O.
regulations determine the resistance chosen for the
arms of the bridge. On the one hand the d.c. voltage
applied to the line must not exceed 50 volts, therefore
the maximum voltage is chosen as this gives the best
sensitivity, also the current taken along the line must
not exceed 15mA and this, of course, fixes the mini-
mum values of the bridge arms R, and R.. The
minimum value is employed in order to obtain
maximum power in the detector arm. A preset fixed
resistance R is incorporated to compensate for the re-
sistance of the line.

As the bridge proportions are varied by the adjust-
ment of the resistances R, and R,, the error current
for a given difference in resistance, which corresponds
to a given angular displacement of the two sliders, is
changed. This condition, if allowed to persist, would
render the design of the servo loop difficult as it would
tend to produce either a sluggish response at the least
sensitive end, or, if the gain were adjusted to give
sufficient setting accuracy at this end, instability and
hunting would occur at the most sensitive end. A
compensating resistance R, was therefore incorporated,
which is controlled by the motor to render the error
current for a given displacement substantially constant
for small angles for any value of R, and R,. This
correction could have been made more simply if the
resistance law of R. and R, could have been made
logarithmic, but since the high resolution required en-
tailed the use of ten-turn helical potentiometers, which
are available only with a linear resistance law, this was
not possible.  Associated with these resistors were
similar gear trains at the main and remote stations, but
that at the main station had an extra train of gears
reducing from a light, low-inertia, high-speed motor,
down to the control resistance R, and then down to a
shaft having a 270° swecp coupled to the receiver
tuning dial. The sensitivity compensating resistor R,
was also coupled to this shaft. At the remote end the
control resistance R, was rotated by hand, but a similar
gear train drove a replica of the receiver scale. In
order to pass the signal along the line this d.c. circuit
was introduced and extracted at the centre point of
balanced line transformers, bypassing the signal with
condensers (Fig. 2).

The problem remaining to be solved to complete
the tuning arrangements was that of interpreting the
error signal and causing it to operate the servo motor.

.
e ;
i 0.C.
g % = CONTROL
50c/s 28 SIGNAL
EXCITATION f

R0

SUPPLY

A

’b.\ﬁ-’ﬁ;ﬁ]

giog0n

—_—y

[ 100¢c/s
QUTPUT
SIGNAL

Fig. 3. Basic circuit of second-harmonic magnetic modulator.

The type of motor chosen was a very small two-
phase induction motor developed for the Admiralty as
a compass repeater. This motor had desirable
characteristics in that it was designed for a low arma-
ture moment of inertia, and had a high-resistance
rotor to give high starting torque. Being an induction
motor it has no brushes and would consequently be
eminently reliable. It would drive the gear train at
full speed with a driving power on the control phase
of about 3 watts, and would creep in on as little as
0.2 watts. Reversal of the phase of the supply to the
control winding relative to the reference phase causes
reversal of the motor armature.

The tuning requirements, which were stringent as a
c.w. signal had to be tuned on a 300-c/s wide note
filter, made it essential that there should be no over-
swing, little backlash and negligible time delay 1n fol-
lowing any tuning adjustment made at the remote end.
There should be no zero drift, as this would cause the
signal to be detuned by the servo on its own accord.
The detector had to be capable of driving the motor
from an error signal of about 10 #A in an impedance of
about 200 (.

A symmetrical valve d.c. amplifier with high zero
stability, followed by a push-pull stage gating an a.c.
voltage did not look inviting. The obvious choice
would be a push-pull magnetic amplifier with a.c. out-
put, except for the drawback of time delay. A
magnetic amplifier of the necessary gain working at
50c¢c/s would have a time constant of some seconds—
far too long for the job. The answer was a blend of

both  techniques—a  second-harmonic  magnetic
modulator and a valve amplifier.
Second-harmonic magnetic modulators have a

centre stability of a very high order and are very sym-
metrical. Providing the d.c. path is
blocked in the output circuits so
that no self-excitation occurs, the
time delay is negligible.

1

SIGNAL |

QUTPUT | T !
|

I ’

| TELEPHONE

LINES
Fig. 2. Method of com-
bining signal and d.c.

control, using balanced
transformers.

dg SIGNAL

The second-harmonic type mag-
netic modulator is a device which
produces a sinusoidal output at
twice the excitation irequency fed
to it, the phase of the output voltage
being dependent on the sign of the
direct current fed to the control
winding. The output voltage is also
+ proportional to the current flowing
in the control winding. The
mechanism of operation has been
described by F. C. Williams.'

"' F. C. Williams and S. W. Noble. ** The
Fundamenta! Limitations of the Second-
harmunic Type of Magnetic Modulator as
- Applied to the Amplification of Small D.C.

INPUT
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Signals *  Proc.l.E.E. Part 11 August, 1950.
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Fig. 5. Automatic gain control characteristic.

One advantage of the device is that it does not
require saturation of the iron in order to function, a
slight non-linearity being sufficient to produce an
output. As a consequence a good output waveform
can be obtained.

The modulator used in this equipment consisted of
a stack of standard Type 496 Mumetal laminations
which carried three windings, a d.c. control winding
on the centre leg, and balanced a.c. windings on the
outer legs. The a.c. windings are phased so that their
fluxes oppose each other in the centre leg, and no
volts are induced into the control winding. The
circuit is shown schematically in Fig. 3, and the
characteristic in Fig. 4

The valve amplifier used was a resistance-coupled
amplifier having three stages, and its output was fed to
the control phase of the servo motor. It was arranged
to have a phase delay such that its output was in
quadrature with the reference phase of the motor.
The reference phase of the motor was excited by the
100-c/s ripple voltage from a full-wave rectifier
supplying the d.c. power to the Wheatstone bridge.

A servo system of this kind, where the error from
the desired position of the controlled element is used
to correct the position of that element, is known as a
closed-loop, position-control servo, and various
specialized techniques are necessary to prevent over-
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shoot or hunting. This hunting is caused by the
inertia of the controlled element and the consequent
storage of energy in it when it is in motion. The
orthodox ways? to stabilize such a system are either
to feed back, negatively, signals derived from the speed
of motion of the controlled element—either plain
“velocity feedback ” or its differential “acceleration
feedback ”—or to insert in the feedback loop “phase
advance” or “integrating” networks which operate
only over a limited range of speeds.

The complication involved in producing such a
refined servo was not really warranted in this case, and
hunting was prevented by the use of a special a.g.c.
system. In order to allow a.g.c. to be used the signal
arriving at the driving motor must be at a maximum
steady value for large errors, but proportional to dis-
placement for small errors. (See Fig. 5.) This is
achieved in this design by arranging that the first stage
in the amplifier chain acts as a limiter. The a.g.c. then
functions in the following manner.

Assume that one control resistance is displaced
90° from the other. The motor will be receiving
full driving power and the amplifier gain will be
clamped down by some 20 volts of a.g.c. As the motor
runs in, the rate of change of signal fed to it is small,
and the a.g.c. line is able to discharge slowly and main-
tain the motor running at substantially full speed.
However, when the motor arrives at a point about
10° from home, the signal becomes proportional to
displacement, and no longer is the a.g.c. system able
to discharge at a sufficient rate to keep the output up
and the motor running at full speed, so the motor
slows to a speed which enables the a.g.c. line to open
up the gain sufficiently fast to feed it. The motor
finally comes to rest with the a.g.c. fully discharged
and the amplifier at full gain giving the motor the
benefit of all the amplification available to obtain the
final accuracy of “run-in.” The time constant of the
a.g.c. system can be matched to the motor inertia by
correct proportioning so that the motor runs in
towards zero with a steady deceleration and no over-
shoot.

The volume control of the receiver was achieved at
the far end of the line by a potentiometer. This was
simple and had the advantage that as the line always
carried full signal, the signal-to-noise value of the line
was maintained at its best value.  Signals below 1
milliwatt along P.O. lines are not recommended,
owing to their susceptibility to interference.

The scale repeat-back was automatically achieved
by the zero-seeking characteristic of the tuning con-
trol system, the only requirement being to compensate
for the line resistance at mid-scale by adjustment of R,
until the reading coincided.

On-off switching of the receiver was not provided
on this equipment, but this could be achieved rela-
tively simply by providing a limit switch at one end
of the tuning scale. If this end were that corre-
sponding to the highest control resistance, this could
be interlocked with a warning system in the following
way. Suppose a receiver was intended to be on ser-
vice, and the line became disconnected through some
fault, the control unit would immediately run to the
end of the scale corresponding to the highest resis-
tance, seeking to balance the bridge, and switch off
the receiver. This would give a warning at the main
station that something was amiss, and appropriate
action could be taken.

2 Chestnut and_Mayer. “ Servo Mechanisms and Regulating
System Design "* (Chapman and Hall).
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LETTERS TO

The Iditor does not necessarily

* Skeleton Slot Aerial ™

I FOUND H. B. Dent's article (your August issue) very
interesting and would iike to add the followmg comments :

One way of overcoming the asymmetry in the polar
dlagram measurement is to bring the feeder in at a null
point and carry it up the side of lhc slot as I have shown
at (a) in my diagram, the braid being in contact with the
acrial surface all the way. This automatically takes care
of the balance-to-unbalance condition and prevents radia-
tion from the outer of the feeder. There would be a
serious impedance mismatch, of course, but this would not
matter if one is only interested in checking the shape of the
polar diagram. Possibly a neater way of doing it would
be to make the slot out of tubing and thread the feeder
-ound inside it.

To obtain a good match, an arrangement similar to that
chown at (b) can now be used. The slot is divided
vertically by a rod which is supported at the ends of the
1>t on stand-off insulators. The spacing, d, must be found
by trial and crror but for a 75-ohm feeder it would be
somewhere between | and 4 of the slot width. The
spacing and length of the rod should be adjusted alter-
nat:ly for best results. Once the correct measurements
have been found a similar aerial can be built for any
frequency by simply scaling all the dimensions up or down
in the ratio of the wavclengths’, though it is always
advisable to leave a small margin for final adjustment.
The theory of this method of feeding slot aerials is
described in detail in a paper by Monteath.*

The use of rod reflectors to modify the radiation pattern

ROD IN PLANE OF SLOT,
BENT OUT AT ENDS FOR
SUPPORT ON INSULATORS

?—< —s
L d
- 4 a
\ﬁ u@ t’_"‘ﬂ

~__COAXIAL

(a) FEEDER (b) (c)

SUPPORT
MAST [

> <

(d) o (e)
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THE EDITOR

endorse the opinions expressed by his correspondents

of a slot aerial is not a new idea and is, incidentally, the
subject of a B.B.C. patent application (No. 19736/51). 1
should imagine that the single reflector illustrated by Mr.
Dent achieves gain in the horizontal plane at the expense
of the vertical polar diagram and that it would be better
0o use two rods, stacked half a wavelength apart and
approximately leve! with the ends of the slot.

Mr. Dent mentions the similarity in polar diagrams
between the slot and two dipoles. This can be explained
by considering the disposition of the various currents:
Diagram (c¢) shows the current paths on a skeleton slot
acrial. Along the edges of the slot the currents are in
opposite phase and the effect is the same as that on a
twin-wire transmission line which does not radiate. It
is the currents passing round the ends of the slot that do
the radiating and these are distributed in space much the
same as they would be on two dipoles spaced half a wave-
length apart and fed in the same phase. In fact, we have
only to grow a pair of arms at each end of the slot (see
(d)) and we have got that very thing—two dipoles fed in
phase by a slight variation of the well-known Y-match!
Since these arms evidently do not contribute much to the
radiation (though they will affect the impedance) it does
not matter very much what we do with them. Let us,
then, stretch them a little and bend to the shape I have
shown at (¢). Now, add a support mast in the ncutral
plane down the centre of the slot and the result bears a
tolerable resemblance to a pair of RCA * Batwing”
clements.

It would seem, therefore, that Mr. Dent’s skeleton slot,
a pair of dipoles and the batwing aerial all work on very
much the same principle.

Banstead, Surrey. T. R. BOYS.

' “ The Use of Scale Models in the Development of Broad-
casting  Acrals,” by T. R. Boys, LEE. Studens’ Quarterly
7ommzl Vol. 23, No. 90, December 1952,

* Wide- Band Folded-Slot Acrials,” by G, D.
IEE Pr. I, Vol. 97, No. 50, December 1950,

“Why Lines?”

WITH my new Lissajous-figure television receiver I get
rather a queer cffect. Whereas in the old days I used to
get a ghost image from a local gasometer -inch to the
right of the main image, the new atomic power station
which has supplanted it gives quite a different cffect on my
Lissajous-scanned sct.

Now, I get two ghost images, one just under {-inch to
the left and another the same distance to the right. They
are greatly expanded in size as compared with the original
(real) image and towards the edges of the picture the
ghost images arc very distorted and I find myself more
intent on watching them than the real picture.

The picture also appears very ““fuzzy,” possibly due
to other minor spurious images which used not to show
up under the old Marconi-E.M.I. system in use back
in '54,

My dealer tells me it's because of the supersonic
vibrations set up by our space travel vehicles. Do you
agree? B.H

Monteath,  Proc.

IT would appear that the great difficulty of the sinusoidal
scanning methods described by F. P. Hughes (your
August 1ssue) would in fact be synchronization, though
he says it would be so easy. Obviously, even slight
relative phase shifts would give a good deal of dis-
tortion. Absolute synchronization would be essential and
no relative phase shifts in the sync or amplifier channels
would be permissible. This is far from being as easy
as it looks; even injection does not often give zero phase
angle. Furthermore, lack of sync would give a ghastly
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LETTERS TO THE EDITOR .

mosaic instead of mere picture shift as at present. And
what about adjustment?
Maidenhead, Berks. F. V. BALE.

Ignition and Television Interference

MAY I add a few lines to the remarks of Arthur Lindon
(your August, 1954, issue) concerning interference both
with and caused by television reccivers? I, too, have
noticed “ Diallist’s ” suggestions for dealing with owners
of unsuppressed car engines, but cannot call to mind that
he has any views on dealing with what from the Post
Office analysis of faults due to interference (published by

- Wireless World some months ago) seems to be a mach

more widespread nuisance; i.e., radiation from television
timebases.

Unlike ignition interference, the latter is continuous.
So far, it would seem that the owner of offending appara-
tus is under no obligation to remedy the trouble. An
acquaintance of mine suffered (as did his neighbours)
from a whistle of such strength that reception on 1500
metres was impossible. The offending set was located
by the G.P.O., who said they could do nothing since
the owner was unwilling to go to any expense. My friend
and his ncighbours, on G.P.O. advice, therefore put in
screencd aerial leads and moved their sets about in their
rooms with the result that, though they can now receive
intelligible signals, reception is still most unsatisfactory.

There is one thing that puzzles me. The G.P.O. say
they have no powers of compulsion over owners of
pﬂ'ending television receivers since the laws governing
interference suppression do not apply. Surely, where a
television set owner refuses to take the nccessary steps,
the licence should be withdrawn, for clearly stated on the
back of it, among the “conditions,” is the clear proviso
that the licensed apparatus shall not be used in such a
manner as to cause interference.

Sheffield, 8. J. PLATTS.

ARTHUR Lindon’s letter in your August issue suggests
the Post Office lacks the authority to stop radiation of
interference from television receivers. But, on reading my
recently renewed broadcast receiving licence, I see that
Condition No. 3 lays down that “ The apparatus shall be
so maintained and used that it does not cause interfer-
ence . . . .” Radiating television receivers presumably
infringe this condition.

Far be it from me to suggest that the G.P.O. should
exercise a little dictatorship, but could not the radiation
nuisance be stopped by the enforcement of the above
clause by the exercise of clause 6, which states that
“The apparatus shall cease to be used at any time on the
demand of a duly authorized officer of the G.P.O.?”
Seriously, though, if Mr. Lindon is troubled by a whistle
on 200 kc/s, I suggest that he invokes the aid of the G.P.O.
whom I have found most helpful in interference suppres-

sion.
Leigh-on-Sea, Essex. G. O. THACKER.

“ Inexpensive 10-Watt Amplifier

IN the brief description of this amplifier appearing on
p. 398 of your August issue there is a statement which
might be misleading if taken at its face value: *“The first
stage is the low-noise EF86, which is direct-coupled to a
Schmitt-type cathode-coupled phase splitter (ECCS83),
thus reducing phase shift at low frequencies.”

The coupling between these two stages is not direct
in the proper meaning of the term, since the 0.1-#F coup-
ling condenser is just as much in series with the 1-MQ
grid leak when placed below the grid leak as it would be
in the normal position, and the input to the phase splitter,
which is taken across the grid leak, falls off to nothing at
zero frequency as usual. If there is reduced phase shift at
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low frequencies, therefore, it is because of the circuit values
chosen and not because of any direct coupling.

While on the subject of push-pull “quality ” amplifiers,
I should like to express my surprise and regret at the
obstinate refusal (almost the world over) to adopt the
tertiary-feedback-winding system (P. J. Baxandall, Wire-
less World, Jan., 1948). Instead of using this elegant and
excellent arrangement, which requires an output trans-
former of quite moderate complexity, designers strain
themselves to get an output transformer of fantastically
low leakage inductance, and even then they have an ampli-
fier which goes unstable if connected to a capacitive load

(e.g., a long speaker lead).
E. F. GOOD.

Malvern, Worcs.

[We have referred the question of coupling to the
designers of the Mullard amplifier, who reply as follows:—

“ At very low frequencies there is some inherent phase
unbalance between the two halves of the Schmitt phase
splitter; this is dependent upon the time constant of the
coupling to the grid of the second triode (R,, C,;).

“ A further phase shift occurs in the coupling network
from the anode of the previous stage to the input grid of
the phase splitter valve. It is this phase shift which is
reduced by means of the d.c. connection, the input to the
phase splitter being taken across R, and C; in series and
not across R, on its own.” Ep.]

Vector Diagram Conventions

IN response to my request for criticisms of my system of
vector diagrams, David Morris cites (in the September
issue) the rigidity of the tic-up between circuit diagram
and vector diagram. While I agree that this feature of the
system does mean that the shape of the diagram for (say)
a series circuit depends on the order in which the com-
ponents are connected, which in theory may not always be
important, I cannot believe that this alone could be an
adequate ground for rejecting the system altogether. For
one thing, the relative potentials of the components do
depend on their positions in the circuit, and a great advan-
tage of my system is that all these potentials are always
clearly shown in the one diagram.

But let us disregard this, and the other advantages of the
system, and consider the example cited by Mr. Morris
against it. In order to illustrate the results of varying
each of three circuit impedances in turn, he prefers to
draw three separate vector diagrams. Yet two of the loci
he desires can at least equally well be developed from my
single diagram, and the third can in practice also be
visualized quite clearly. Not only is there a saving of the
effort of drawing the diagrams, but the whole study is
much clearer if undertaken with a single diagram, 1epre-
senting the single circuit. If the attention is distributed
over three different diagrams, in which the vectors occupy
different positions, this clarity is lost, and it is easy to
become confused. I would certainly not attempt to justify
these diagrams, and therefore the need to redraw my
circuit diagram to match each does not arise.

“CATHODE RAY.”

AMPLIFIER CIRCUITS
Tiwo Corrections

In the circuit of the Mullard 10-watt amplifier (p. 398,
August issue) a 33-kQ resistor should be inserted in the
h.t. line immediately to the left of the 1.2-k{! smoothing
resistor and its junction with the 30-4F capacitor.

Similarly, in the G.E.C. “912” amplifier (p.430,
September issue) a 10-k¢) resistor should be inserted in
the h.t. line immediately to the left of the connection to
the centre tap of the output transformer primary.
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Some

and

Tentative Observations
Suggestions for its Suppression

By I. R. W. STRAFFORD, MiEE*

T HE present trend of sound and vision broadcasting
towards the higher f{requencies raises interesting
problems concerning man-made interference, its effects
upon reception, and the means for abating it.

This transition from medium and long waves to
v.hf. is accompanied by great changes in the
mechanism of interference propagation, and the tech-
niques of suppression, now well established, seem to
be no longer generally applicable.

It is not very difficult to understand why this should
be so. Interference of the type discussed in this
article is mainly the result of an abrupt fluctuation, or
a continuous series of such fluctuations, of an electric
current.

The simple process of switching an electric lamp
on or off is an example of the former, while the super-
imposed rhythmic ripple from a commutator motor
is an example of the latter. A succession of discrete
fluctuations, such as is radiated from a car ignition
system, is generally referred to as impulsive interfer-
ence, while the continuous fluctuations from commu-
tator motors is described as smooth interference.

All abrupt fluctuations of electric current may be
analysed into a spectrum of individual sine-waves
whose amplitude and frequency distribution are deter-
mined by the amplitude/time characteristic of the
originating fluctuation. This is all very well known
and need not be treated in detail, except to remind the
reader that the more abrupt the fluctuation, the
wider its inherent frequency spectrum will be.

There are other sources of interference which
generate a single frequency (monochromatic interfer-
ence). Typically these include harmonic radiation
from c.w. transmitters, oscillator radiation from tele-
vision receivers, and electron oscillations from certain
types of lamps.

Because the frequency distribution of interference is

* Belling and l.ce. Ltd
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Band Il1I
Television
Interference

Interference from * suppressed '’ electric shaver on television

Bands | and Ill is compared in these photographs.
shows test card C on Band | and above on Band Iil.

Top left

determined by the nature of the initiating disturb-
ance, it is reasonable to expect that certain types of
offending appliances at medium and low broadcasting
frequencies will be relatively innocuous in the TV
frequency spectrum. Likewise, the reverse may occur.

This speculation is fully justified when one examines
the interference records compiled by the Radio Branch
of the G.P.O., to whom the author is indebted for
permission to quote.

Table I is 2 part-extract from the latest monthly
Post Office statistics purposely high-lighting the effect
discussed.

From the TV viewpoint the interference from cer-

TABLE 1

Number of complaints
about each source.

l Type of appliance

M.W. and
‘ L.W. Sound TV
Broadcasting Broadcasting |
Fluorescent tubes .. 135 l 25 ]
Filament-type lamps 10 211
Neon signs .. .. 37 124
| Radiation from TV |
| time-basecircuits . . 595 2
Hair dryers .. .. 52 532
Sewing machines .. 159 841
Vacuum cleaners .. 93 237
Ignition systems of [
petrol engines .. 4 114
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tain types of lighting, vehicle ignition, and domestic
appliances using small commutator motors, is seriously
predominant.

The interference from lamps is a form of Bark-
hausen-Kurtz oscillation which was recently described
by “ Cathode Ray.”' Suppression of this form of dis-
turbance does not appear to be an economical possi-
bility; the fault should be removed by the lamp
designers.

The problem of interference from neon signs, which
would also appear to be on the increase, has yet to
be investigated. If the radiation turns out (as the
author would expect) to emanate from the envelope
of the sign, in which the gas discharge takes place,
then it may be necessary to introduce some shielding
by means of a metallic gauze or something which will
not greatly impair the illumination efficiency of the
sign.

It is possible that lamp interference may be less on
Band III, but more work is required to be certain of
this.

On the other hand, ignition interference looks as if
it possesses the qualities of the many-headed Hydra.
Although the radiated intensity falls off somewhat
through Band II (f.m. broadcasting) and Band III,
the decrease is insufficient to warrant the omission of
suppressors and, what is worse, the simple resistor
suppressor recommended for use in the distributor
lead (and of great assistance in protecting Band I TV
from interference) appears to have only a small effect
on Band III. Indeed, it appears that additional
resistors mounted at the sparking-plug terminals
will be essential to bring the average interference
level on Band III down to what was con-
sidered acceptable on Band I. In fact, it is likely that
further resistors at each outlet connection from the
distributor may be essential for stubborn cases, which,
in the case of a four-cylinder engine, involves nine
individual suppressors!

Presumably, this loss of suppression is due to the
by-passing action of the self-capacitance of the resistor,
and some new design approach to the problem is an
urgent requirement.

Domestic appliances using fractional-horsepower
commutator motors are the most serious household
offenders, and yet most amenable to control if owners
would not use them during TV broadcasting hours.
Perhaps this is too much to expect from a race which
dislikes regimentation, so that the fundamental
problem of supression must be solved.

In treating this problem it is desirable to examine,
in closer detail, the mechanism of the propagation of
interference from a small commutator motor. The
irregularities of current, due to the commutating action
of the motor, give rise to a wide r.f. spectrum and the
currents may be circulated in the symmetric or asym-
metric mode, usually both. The division of current
into these modes (Fig. 1) is simply a matter of elec-
trical balance and unbalance.

If perfect balance could be achieved by design the
circulation mode would be confined to the symmetrical
and little or no suppression would be required at TV
frequencies. This point will be discussed in greater
detail later.

Fig. 2 shows, in full line, the circuit of a split-field
series-wound motor, and one commutator winding.
The interfering potentials are generated in series with
the brushes B, B, at the point in the circuit marked
X, X,. The dotted capacitors attempt to give a general,

Wireless World, May 1954.

502

SYMMETRIC

y ya ya
- [4 [4 < MAINS
v . o h Y .
1
(é:
(‘,
L. asymmeTRIC

2

Fig. 1. Symmetric and asymmetric interfering currents.
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Fg. 2. Greatly simplified r.f. circuit of series-wound motor
showing distributed capacities.

but very over-simplified, picture of their distribution.
If C,, C,, C, and C,, that is, all the distributed capa-
cities to earth, or to the motor frame, were zero the
interfering current would be confined to the machine
circuit and would result in the symmetric mode of
propagation. This mode is easily removed from the
mains at broadcast frequencies for it is only necessary
to place a capacitor across the motor terminals to
confine the interfering currents to the motor circuit,
Fig. 3(a).

Of course, this is wishful thinking, but it might be
possible, by design, to construct a machine such that
the distribution of capacitance resulted in zero cur-
rent flowing to frame, or carth, just as one can
introduce circuits into r.f. bridges to achieve similar
effects.

At the present time the suppression engineer must
attempt to limit this flow of current by other means
and this involves raising the circuit impedance over
the r.f. spectrum involved. This can only be achieved
by series-connected inductors Fig. 3(b). In order to
secure maximum attenuation of the asymmetric cur-
rent over a restricted band of frequencies (say TV)
it is desirable to design each inductor so that its self-
capacitance resonates with its inductance, thereby
providing the high parallel impedance resulting from
such a technique. It has been found that production
of dust-cored r.f. self-resonant chckes requires that a
large proportion need adjustment on test to bring
the resondnce at mid (TV band) frequency. If this
is not done considerable suppression efficiency is lost.

Recapitulating, it can be seen that the symmetrical

WireLESs WORLD, OCTOBER 1954
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mode may be confined to the machine by a shunt
capacitance, and the asymmetrical mode limited by
the use of series inductors, preferably self-resonated.

At this stage the mode of propagation of the inter-
ference into the receiver must be discussed because
certain factors, insignificant at the medium- and long-
wave broadcast frequencies, become predominant in
the TV spectrum.

At broadcast frequencies the symmetric interference
is propagated along the mains wiring and is not very
seriously attenuated thereby. The layout of mains
wiring is such that, at r.f., some unbalance will occur
primarily at junction, switching, and fusing points,
and the asymmetric component thus created will
radiate an electric field which will induce interfering
e.m.f.’s into the receiving aerial. All this may be
removed by the simple expedient of shunting a capa-
citor across the motor terminals (Fig. 3a).

An entirely different state of affairs exists at TV
frequencies. The motor is, physically, not negligibly
smaller than the wavelength, and possesses a degree
of radiation resistance previously quite negligible at
the lower broadcast frequencies. Hence, confining
the current to the motor circuit by means of a shunt
capacitance can intensify it and, if one considers the
equivalent circuit of the motor to be in the form of
a loop aerial, considerable radiation will take place
unless the motor is efficiently screened and earthed,
and this latter is most difficult to achieve at TV
frequencies, even in the laboratory.

Also, at TV frequencies a capacitor shunted across

MAINS (<)

Fig. 3. (a) A capacitor shunted across the motor terminals
confines most of the interference to the motor circuit. (b) A
poir of inductors limits the magnitude of asymmetric inter-
fering currents. (c) Interfering currents may by-pass the
capacitor due to mutual inductance between connecting wires.

SUPPRESSOR
MAINS LEAD INDUCTOR

1 1 II II .

Fig. 4. Equivalent circuit of mains lead from the asymmetric
viewpoint.

WIRELESS WORLD, OCTOBER 1954

the motor terminals may not completely confine the
symmetrical current to the motor circuit. The mutual
inductance, M, of the connecting leads positioned
immediately on either side of the capacitor junction
(Fig. 3c) permits current to be generated in the mains
leads. But because of the greater attenuation losses
of the mains wiring at these frequencies the inter-
fering radiations due to unbalance may be quite small
compared with the direct radiation from the motor.

On the other hand, unless steps are taken to remove
the asymmetric component from the mains wiring by
means of series inductors (Fig. 3b) considerable radia-
tion will result.

On Band I, TV interference may be reduced con-
siderably by connecting a pair of self-resonant in-
ductors in the mains connections to the motor. It has
been found that these may be connected several inches
from the brush terminals without impairing seriously
the degree of suppression. This enables the user to
purchase a suppressor and connect it in series with
the mains lead to the appliance without disem-
bowelling it.

Experiments indicate that this procedure cannot be
used on Band III. The radiation resistance of the
vital few inches of flex between motor and suppressor
becomes sufficiently high to permit of a high level
of radiation to occur before the inductors can limit
the asymmetric component.

At first sight this seems difficult to understand,
since the high impedance of the inductor should be
the determining factor wherever it may be connected
along the mains lead. But the distributed properties
of the lead must not be forgotten. Fig. 4 depicts
this, from which it is clear that asymmetric current
can circulate, thereby radiating an interfering field,
before being attenuated by the inductors.

It will be noted that the equivalent circuit depicts
only one lead of the mains pair. This is because
the pair can be regarded as connected in parallel at
all points from the asymmetric viewpoint; that is, the
current is divided equally between each wire and
travels in the same direction with the same phase.

It is concluded thercfore that useful suppression
of interference on Band III requires that high-imped-
ance (self-resonant) inductors be fitted as close to the
motor brushes as possible within the appliance.

The unsuppressed asymmetric level of interference
at the terminals of four typical portable domestic
machines has been measured at a frequency in Bands
I and III and is given in Table 2.

Generally, the terminal e.m.f. is lower on Band I1I
than on Band I—very considerably so in one case
(34 db), but this, unfortunately, does not necessarily
mean a reduction of radiated electric field, for this

TABLE 2
55 Mc's | 180 Mc/s
Machine db above | db above |Difference
1uV | 1uV db [
| Sewing; 3-core .. | 66 | 60 | 6
| Hair drycr, 3-core 92 | 77 | 15
Hair dryer, 2-core 90 ‘ 56 i 34
Small  ac. /dc I
motor; 3-core .. 82 66 , 16 '
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is what ultimately generates the interference at the
receiver input. These radiation fields are propor-
tional to current intensity and radiation resistance, so
that while the generated e.m.f.’s may be smaller in
magnitude the resultant fields may be greater on Band
ITI than on Band I if circuit impedance is lower and/
or radiation resistance is higher.

In addition, it has been pointed out that suppres-
sion becomes physically more difficult as the frequency
is raised, and no doubt limits will be reached, perhaps
on Bands IV and V, where the known suppression
techniques can no longer be applied.

Everything seems to point to the desirability of
reducing interference at the design stage of the motor,
and to do this a greater knowledge of its equivalent
circuit and impedance values is necessary.

During the course of experiment it was found that
a motor with square-section brushes carefully
“bedded in” to the commutator curvature generated
much lower interference than a similar motor with
circular-section brushes. Changing them over imme-
diately proved the importance of using “bedded in”
brushes. Another significant point is that the number
of commutator segments is important, the fewer the
segments the greater the interference. This is pre-

sumably due to the increase in the amplitude of the
superimposed voltage irregularities as the number
of segments is decreased.

Finally, as an example of the failure of Band I
suppression measures on Band III the photographs
in the heading of this article are presented. The
appliance concerned is an electric shaver in which
very compactly designed and carefully disposed sup-
pressor elements were built into it. It was obvious
that carcful consideration had been given to suppres-
sion at the design stage. Nevertheless, while almost
perfect suppression had been achieved on Band I,
as the photograph shows, it was unhappily, only too
obvious how ineffective this has become on Band
III due, presumably, to the increased radiation resist-
ance of the appliance which, incidentally, was not
totally enclosed in a metallic shield. The receiver had
its gain adjusted on each band so that the test card
was reproduced at the same white level. Band III
transmission was obtained by single frequency-conver-
sion of the existing Band I service.

In conclusion it is regretted that this article has a
strong negative outlook. A great deal of work, a lot
of it by motor designers, will be nccessary before a
further contribution on a happier note can be mmade.

OCTOBER

Institution of Electrical Engineers

Radio Section.—Address by C. W. Oatley, M.A., M.Sc.
(chairman), on October 13th.

Discussion on * Whether Compatibility is Necessary
for a Colour Television System in Great Britain ” opened
by E. P. Wethey on October 25th.

Both the above meetings will bc held at 5.30 at Savoy
Place, London, W.C.2.

Cambridge Radio Group.—Address by G. E. Middle-
ton, M.A., (group chairman) at 6.0 on October 12th at
the Cambridgeshire Technical College, Collier Road,
Cambridge.

Mersey and North Wales Centre.—* The Experimental
Synthesis of Speech” by W. Lawrence, B.A., at 6.30 on
October 18th at the Liverpool Royal Institution, Colquitt
Street, Liverpool.

North-Eastern Radio & Measurements Group.—
Address by D. H. Thomas, M.Sc.Tech. (group chairman),
at 6.15 on October 4th at King’s College, Newcastle-upon-
Tyne, 1.

North-Western Radio Group.—“ The Measurement of
the Small Signal Characteristics of Transistors ” by E. H.
Cooke-Yarborough, M.A.;, C. D. Florida and J. H.
Stephen, Ph.D., “A Versatile Transistor Circuit ” by
E. H. Cooke-Yarborough, M.A., and “The Transistor
Regenerative Amplifier as a Computor Element” by
G. B. B. Chaplin, M.Sc., at 6.45 on October 20th at the
Engineers’ Club, Albert Square, Manchester.

Northern Ireland Centre.—* Recent Telecommunica-
tions Developments in Northern Ireland “ by Major P. L.
Barker, B.Sc., (chairman) at 6.30 on October 12th at the
Engineering Departiment, Queen’s University, Belfast.

South Midland Radio Group.—‘ The Birmingham-
Manchester-Holme Moss Television Cable System” by
R. ]J. Halsey, B.Sc.,, and H. Williams at 6.0 on October
25th at the James Watt Memorial Institute, Birmingham.

Southern Centre—* Recent Trends in Loudspeaker
Design ” by Major A. E. Falkus at 6.30 on October 29th
at the South Dorset Technical College, Weymouth.

Reading District,—* The Future of Electronics in In-
dustry ” by E. R. Davies at 7.15 on October 18th at the
George Hotel, King Street, Reading.

British Institution of Radio Engineers

London Section.—Annual general meeting at 6.0 fol-
lowed by address of the president, Rear Admiral Sir
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Philip Clarke, K.B.E., at 7.0 on October 27th at the Lon-
don School of Hygiene and Tropical Medicine, Keppel
Street, Gower Street, London, W.C.1.

South Wales Section—Annual general meeting at 6.30
followed by “The Design of Switching Circuits” by
Professor Emerys Williams, Ph.D., (University College,
Cardiff), on October 6th at the Cardiff College of Tech-
nology, Cathays Park, Cardiff.

Merseyside Section.—*“The Cyclotron ” by M. ]J. Moore
at 7.0 on October 7th at the University, Liverpool.

North Eastern Section.—* Radio Production ” by H. G.
Wood, M.A., B.Sc.,, (British Productivity Council) at
6.0 on October 13th at Neville Hall, Westgate Road,
Newcastle-upon-Tyne.

British Sound Recording Association

Manchester Centre—* Design of a Recording System ”
by H. G. Bennetts at 7.30 on October 11th at the En-
gineers’ Club, Albert Square, Manchester.

South-Western Centre.—* Towards Perfection in Elec-
tro-Acoustic Reproduction” by D. M. Chave (I.owther
Manufacturing) at 7.30 on October 20th at Callard’s Café,
Torquay. (Joint meeting with Institute of Practical Radio
Engineers.)

Television Society

London.—“The ‘Roving Eye’ O.B. Unit” by T.
Worswick, M.Sc., and G. Larkby (B.B.C.) at 7.0 on
October 8th at the Cinematograph Exhibitors’ Association,
164, Shaftesbury Avenue, London, W.C.2.

“An Unconventional Television Wire Distribution
System ” by E. J. Gargini (E.M.1.) at 7.0 on October 28th
at the C.E.A,, 164, Shaftesbury Avenue, London, W.C.2.

Radio Society of Great Britain

London.—* Transistors and Crystal Valves in Radio”
by B. R. Bettridge (G.E.C.) at 6.30 on October 22nd at
the LLE.E., Savoy Place, London, W.C.2.

British Kinematograph Society

Film Production Division—“New Studio Techniques
at Highbury” by T. C. Macnamara, W. D. Kemp, B.Sc.,
A. M. Spooner, Ph.D., B.Sc., B. R. Greenhead and N. Q.
Lawrence, at 7.30 on October 20th at the Gaumont-
British Theatre, Film House, Wardour Street, London,.
W.1.
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S(ylus in Wonderland

An Excursion into the Realms of ** High-Fidelity > Disc Recording

By O. J.

THE Irishism has it that “all improvements are for
the worse,” a sentiment not without philosophical
undertones. Progress in the art of sound recording
has certainly made improvements to recordings, but
these “improvements” may often make matters
worse in other directions. The price of progress often
seems to consist in the creation of fresh problems.

Part of these new problems have been created by
the striving for the utmost in so-called * high-fidelity ”
recordings. While it is easy to equate wide frequency
range with “ high-fidelity,” this is only part of the story.
Transient response appears to be the most important
factor in the recognition of instruments. The charac-
teristic sound of an instrument, it would appear,' is
determined by its “keying characteristic,” that is the
attack or build-up of a note under the impact of a step
impulse from the executant. The exact relative
amplitudes of the various harmonics is obviously less
important in the recognition of instruments. This
would seem to follow from the fact that various
instruments can be identified even when reproduced
on indifferent equipment. Certainly the majority of
popular priced receivers and radio-gramophones make
very limited approaches to the professed ideals of the
high-fidelity purists. In this connection it must also
be acknowledged that there is considerable evidence
for the contention that a genuine binaural or a
stereophonic sound system of limited frequency
response is more pleasing and satisfactory than a single
wide-range monaural system.”

The goal of a wide frequency response has very
definitely been tackled by the record manufacturers.
The pre-war recording limit of some 8,000 c¢/s has
been extended to 15,000 or even 20,000 c/s. The pro-
vision of recording extending into the supersonic
region may assist in the correct rendition of transients.
However, as the atmosopheric absorption at these fre-
quencies may vary by several db depending on climatic
conditions, either an air-conditioned listening room or
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Fig. I. Recording characteristic representative of pre-war
practice. Bass amplitude is restricted to permit of reason-
able groove spacing.
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RUSSELL, B.Sc(Hons), A.lnst.P

a top corrector geared to a barometer seems a neces-
sary part of the reproducing system.

The seeker after “ high ” fidelity, or even “ medium ”
fidelity reproduction is now faced with a bewildering
variety of recording curves. It was always necessary
to monkey with the recording characteristic even in
the earliest days of electrical recording. A constant-
velocity characteristic in the bass region is impractic-
able, as the large excursions in the groove modulation
would necessitate wide groove spacings in order to
prevent grooves cutting into one another. Wide
groove spacing would result in a very short playing
time; a 12-inch, 78-r.p.m. record would have a possible
playing time of less than a minute with an unattenu-
ated bass characteristic. Accordingly, the recording
characteristic of Fig. 1 was all the pre-war “hi-fi”
addict had to worry over. The bass attenuation
could be corrected by a single RC coupling network
based upon the turnover frequency fo.

Such a recording characteristic presented no diffi-
culties at all, especially as high-pressure espionage
methods were not needed to discover the characteristic
actually employed. In fact the E.M.I. group of com-
panies still employs such a recording curve for 78 r.p.m.
discs. Despite this, no serious difficulty in the repro-
duction of frequencies up to 20,000 c/s from EM.L
recordings is evident.’

The “improvers ” have been engaged in a jolly game
of recording characteristics. Originally a mild degree
of top boost had obvious advantages. Thus by boost-
ing the recorded top level, and reproducing with an
equal amount of top cut, the reproduced level would
be flat. In the process, needle scratch would be
reduced by the reproducing top-cut circuit. Result
an improvement in signal-to-noise ratio by an amount
roughly equal to half the total top boost. An idea
probably inspired by the use of top boost in f.m.
broadcasting techniques. The use of a mild degree of
top boost gives an overall recording curve somewhat
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Fig. 2. A moderate degree of top lift in the recording charac-
teristic gives an improvement in the reproduced signal-to-
noise ratio.
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like Fig. 2, which might be termed the Decca “ffrr
type of recording characteristic.

The extremist technical elements in some quarters
were not satisfied with mildness however. First, top
boost was accentuated even more, to “improve”
signal-to-noise ratio still further. Secondly, bass cut
was applied with a much higher cutoff frequency, say
800 c/s instead of 250 c/s, so that bass cutting started
much earlier than in the older recordings. The end
product is the recording curve of Fig. 3, which has
virtually no straightline portion at all. This may be
termed typical U.S.A. and l.p. type of characteristic.
Such a characteristic is essential for long-playing
recordings, as the extreme bass cutting reduces groove
modulation to an extent permitting much closer than
normal spacing of grooves. Also the use of top boost
assists in the reduction of surface noise, despite the
10db lower overall recording level necessary on lp.
recordings as compared with 78 r.p.m. recordings.
Moreover, the standard one-mil (0.001 inch) stylus
radius used for 1.p. reproduction enables the top fre-
quencies to be successfully traced despite the top
boosting.

High-frequency Distortion

Many American firms use virtually the same charac-
teristic for standard 78 r.p.m. records. This with the
object of reducing surface noise, and also for the pur-
pose of recording at a higher overall level. The
extreme degree of bass cutting does permit of either
closer groove spacing, or of a higher overall recording
level. Unfortunately this means that the recorded top
amplitudes may reach excessive values. Tracing with
conventional pickups and styli becomes difficult.
Although ““harmonic distortion ” may be slight, and
in fact harmonic distortion of a 10,000-c/s fundamen-
tal would be unnoticed, difference tones of an unfor-
tunate audibility may easily be produced by a non-
linear pickup reproducing two supersonic frequencies.
To quote an example “. . . no large increase in distor-
tion occurs in reproducing the 16-db pre-emphasised
continuous spectrum . . . yet the addition of a few
prominent tones to this spectrum in the region above
2,000 ¢/s will result in intolerable distortion.”

Accordingly a “double think” has occurred on the
advisability of a full 16 db of boost at 10 kc/s (N.A.B.
recording standard) or even extending to 20 db boost
at 15 ke/s (“ Orthacoustic ” recording standard). Some
American firms have reduced the degree of top boost
to a modest 12db at 10 kc/s (Victor). No one at the
moment in the U.S.A. appears to use less than this
degree of top boost. Accordingly Fig. 4 represents two
possible limits for American recordings, both l.p. and
78 r.p.m. A compromise playback curve is capable of
effectively reproducing most American recordings to
within a couple of db or so. The dotted line in Fig. 4
shows the inverse of this curve, which, together with
the circuit of Fig. 5, was proposed by the Audio
Engineering Society of America.> It will be seen that
this gives a very small error in reproducing either type
of curve.

In the purist world several more switched playback
curves are needed, but in practice the use of a flexible
tone control circuit in the main amplifier enables any
slight differences to be corrected. In fact there is a
tendency to provide three types of 78 r.p.m. character-
istic to cover the E.M.I. curve (Fig. 1), and the
“ffrr” type of curve (Fig. 2), with an American 78 and
and an l.p. position. However, the fashionable equaliz-
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ing pre-amplifiers are even subdividing l.p. characteris-
tics into various categories. There is clearly a limit to
this process, as otherwise the equalizing pre-amplifier
will require a minor reference work to accompany it.

The situation also is not helped by the appearance
of a number of new companies which often specialize
in American and foreign recordings generally. In my
innocence I had assumed that these records were pro-
cessed here from tapes. Apparently this is seldom the
case, and the pressings are generally made from
masters sent from the country concerned. Although in
some cases records of English artists are also made
here and processed from the tapes. Thus one¢ company,
it would seem, may issue recordings with a range of
characteristics depending on circumstances. One
company frankly admitted that it did not know what
characteristic was in use for its U.S.A. pressings,
although British 1ecordings were of the Fig. 2 type of
curve.

In other cases dark rumours circulate the “hi-fi”
bazaars that the actual recording curve is wvastly
different from the published curve. Indeed, one
obtains the impression that sometimes the characteristic
is regarded as a top-secrer commercial possession, and
that publication would be detrimental to the company.

The existence of heavily “top-boosted” recordings
which have also an extreme degree of bass cutting is
hardly an academic issue. Reproduced on average
equipment without equalization the result is most shrill
and unnatural. A considerable number of “playing
desks ” for 3-speed reproduction are available. These
desks are in many cases fitted with pickups capable of
a quite high standard of reproduction, which only
accentuates the lack of bass and the preponderance of
top. One looks in vain for any equalizing control. By
adding approximately 2s 6d worth of R and C to the
output of a popular playing desk, I was able to prove
to the amazed owner that something approaching
“high fidelity ” was possible, and that the irritating
“thinness > of the l.p. discs and U.S.A. type 78 r.p.m.
discs could be transformed into a well-balanced repro-
duction with adequate bass and unobstrusive treble.
Considering that these playing desks are not cheap,
and that L.p. discs cost some 30s or so, the additional
cost of some form of simple equalizing circuit is small.
Certainly the public at large can notice the difference,
even when playing into a cheap broadcast receiver, for

10,000 -

FREQUENCY (efs)

fig. 3. Frequency distortion when carried to extreme limits
introduces some unexpected problems.
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an additional 20 db of unbalance between top and
treble cannot be eradicated even with a very indifferent
reproducer.

It is quite possible that designers feel quite unable
to cater for all the recording characteristics now un-
leashed on the public. However, for the general market
some attempt at equalizing seems desirable, if only to
produce a noise that can be listened to in reasonable
comfort. The “hi-fi” addict is in a less happy position.
It seems that in many cases he can not be certain
which characteristic is employed even by a single
company. Moreover, even where a single characteris-
tic is nominally in use, it now appears that this is not
an infallible guide. Electronic designers in their in-
nocence may label the equalizer switch position for
a specific recording. This may in fact be an undue
confidence in the stability of a recording curve. It
would appear in many cases that the recording
engineer has a considerable latitude in this respect.
Thus the exact bass turnover frequency may be
adjusted ““to suit the music,” which 1 gather means
that when playing time and groove modulation con-
flict, the bass turnover is adjusted to suit. Morcover
the question of amplitude limiting and volume com-
pression is a singularly difficult one to track down. We
are assured that this is standard practice in recording,
but the only definite evidence I have is a statement
from one company that in their case limiting or com-
pression is never used.

Tape * Masters >

The universal use of tape recording methods has
raised many new objections. This mainly from high-
brow reviewers who object to classical recordings
being bisected at precisely the worst possible point . . .
artistically speaking. It would also appear that record-
ing level, noise level and even recording characteristics
may abruptly change due to a “tape join.” The
spotting of “tape joins” is an essential accomplish-
ment of the first-class record reviewer. In this connec-
tion also, a peculiar situation has arisen in connection
with Lp. records which contain dubbings from early
78 r.p.m. records. Almost always the reviewer is at
pains to emphasize the superior quality of the l.p. dub-
bing as compared with the 78-r.p.m. originals. While
this is certainly a possibility in cases where both
records were made from an original tape master, it is
difficult to see how this can happen in the cases where
a 78 r.p.m. pressing was used to make the l.p. version.

All this progress, therefore, has brought us to the
stage where top boost is employed to improve record
signal-to-noise ratio. This, however, at the risk of
tracing difficulties, and unpleasant distortion effects,
which may be avoided by refraining from excessive
boost. Despite this English recordings (including the
E.M.I. group with no top boost) are quoted as having
some 5 db lower noise level than U.S.A. recordings,
when reproduced with a flat frequency response.® The
purchaser of a record, even if aware that equalizing is
necessary, cannot be certain in many cases what
equalizing is needed. To complicate the issue, more
than one time constant may be needed in both bass
and treble to correct for the actual characteristic used.
Also, a record player made by one firm may give
balanced reproduction of its rivals records, while
giving a screechy, unbalanced reproduction of its
manufacturer’s own records.

While the need for some regularization of this situa-
tion has been long apparent, agreement over recording
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FREQUENCY (cfs)

Fig. 4. The two full-line curves represent the variation found
in current American practice. Good compensation within
these limits is given by the circuit of Fig. 5. The compen-
sation would be exact for the dotted characteristic.

220l G2kf)
Fig. 5. Correction circuit

(see reference 5) that will

cope with most American 10k

recordings both 78 r.p.m.

and 1.p. Tooows

ot I

standards seems as elusive as international political
agreement. Recent American attempts to define a
single standard American recording specification have
only been able to reduce recording characteristics to
a total of four. Including, say, EM.I. and Decca
“ffrr” characteristics, it seems that a minimum of six
equalizing curves, and possible eight to cater for l.p.
idiosyncrasies, should be available at the control board
of a modern “hi-fi” radiogram. Armed also with
flexible bass and treble tone controls together with
rumble attenuators, dynamic scratch filters, steep-cut-
ting surface noise eliminators, and fast-gating “ pop”
noise slicers, the musically inclined listener has every
chance of extracting entertainment from a record.
That is if he can stop worrying about stylus wear and
whether the makers have automatically corrected for
the inner groove tracing loss, or whether the servo-
tracking top booster should be cut in. Recent press
comments to the effect that “ the record is nearly over
before concert room balance is achieved” have more
than a trace of truth.® Moreover, critics’ comments
on orchestral balance, “ thinness” of string reproduc-
tion and such-like matters, have been in some cases
merely due to the use of incorrect equalizing. While
the august pages of The Gramophone seem free from
this error, it 1s difficult to see how it can be avoided
when several characteristics may be employed on dif-
fering records from the same maker.

It seems evident that prejudice in British circles
against U.S.A. recordings is largely due to the need
for more extreme equalizing on U.S.A. recordings.
Conversely, much favourable American comment on
British recordings in the immediate post-war period
is explained. The ordinary listener was unable to
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keep abreast of the complexity of recording charac-
teristics. Thus, reproduced with little or no equaliz-
ing, British recordings would sound full and balanced,
compared with the U.S.A. records on which top boost-
ing had been applied with enthusiasm. This compares
with the situation here, where some record players
make little or no provision for equalizing, so that
those records employing a Fig. 3 characteristic sound
thin and devoid of real bass.

Despite the fact that the public are unlikely to
demand equalizing networks on their record players,
there can be little doubt that they will strongly prefer
correct equalizing. They can hardly be expected to
demand something they do not know exists. The first
disc player manufacturer who backs up the provision
of equalizing with adequate press publicity will no
doubt reap some adequate return for his enterprise.

Some of these facts are somewhat surprising, and,
indeed, alarming, to those simple souls who require
to reproduce a gramophone record with reasonable
fidelity. Some half-dozen equalizer networks is the
minimum requirement, assuming that minor dis-
crepancies may be accommodated by use of a wide-
range tone control unit. However, some measure of
standardization to reduce the many varied recording
characteristics now in use seems long overdue. Per-

haps when this is finally achieved, the gramophone
industry could consider a few more “improvements.”
One suggested improvement is the issue of standard
78-r.p.m. pressings optionally in noiseless plastic. A
further suggestion is the issue of “ extended play ” 45-
r.p.m. records, pressed on 10-inch discs. This would
obviate the very real risk of high intermodulation com-
ponents on the inner grooves of the present 7-inch
45-r.p.m. “extended play” records. It would seem
too much to ask, of course, that the recording charac-
teristic be indicated on the record label itself.
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The Observer.

Magnetic Recording

For Purposes Other Than Entertainment

By H. . M.

SPRATT, BSe., MILEE.

THE main advantages of magnetic recording are suffi-
ciently well known to require no mors than enumera-
tion: (1) wide frequency band, (2) high dynamic range,
(3) low noise level and (4) capability of re-use after
erasure. These good qualities were early appreciated and
exploited for the purposes of entertainment. There are,
however, a number of other less obvious advantages
which can be classed together under the heading
“mechanical adaptability,” and these have extended
the use of magnetic recording into fields which other
recording processes cannot readily enter. Because the
significance of these secondary features is not im-
mediately obvious, a brief survey of them would seem
a logical introduction to a study of the various applica-
tions they have made possible.

In the first place, it is quite easy to effect multiple-
track recording on standard }in-wide tape and the
width can, if desired, be extended up to several inches.
It is easy to provide reels of tape in lengths up to
5,000ft—longer if the machine is designed to take them
—and it is easy to run lengths of 1,200ft or more con-
tinuously as closed loops. As an alternative, the re-
cording material can be supplied and used in the form
of rectangular sheets instead of tape. Furthermore, if
the standard base is insufficiently robust, a thicker
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material such as 0.005in cellulose tri-actetate can be
substituted. This is standard cine-film base which
can be slit to 16mm or 35mm, with or without the
normal perforations added, and either fully or stripe
coated. Finally, if all these varieties of base fail to
satisfy, the magnetic coating can be applied to solid
metal in the form of a drum or disc, by dipping or
spraying. This last technique ensures full dimensional
stability at the highest practicable running speeds, and
this in turn permits the use of non-contact heads since
a constant separation between head and coating sur-
face is guaranteed while the high speed ensures a
reasonable playback voltage. The use of rotating
drums or discs also facilitates synchronizing.

Turning to consider some of the applications, we will
start with the more obvious, and those least removed
from conventional operation. Under this heading
comes the “ talking book for the blind,”" an equipment
using a few hundred feet of }in-wide tape on which
24 tracks are recorded. A cassette houses the loaded
and unloaded spools and when this is placed in posi-
tion in the machine, the tape is wound from one spool
to the other. At the end of each run the cassette is
turned over and the head shifted to register with the
next track. Thus one reel of tape, running at a speed
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which starts at 3jin/sec and finishes at 74in/sec along
any one track, can provide some twelve hours of play-
ing time with clear-quality speech.

Another long-playing application of considerable
importance is airport monitoring. For some time now
it has been considered essential to preserve a con-
tinuous record of the conversation and instructions
passing between control tower and aircraft in anticipa-
tion of possible mishaps and subsequent courts of
enquiry, and this requirement is easily met by long-
playing magnetic cecorders. The tape speed is about
34in/sec and multi-track operation is employed, one
track logging the time. By using reels of about 4,000ft,
four hours of unbroken recording is obtained. The
recorders operate in pairs and the stand-by unit is
automatically switched into operation just before the
tape on the working unit has run out.

The office dictating machine, when constructed
along conventional lines, is likewise not far removed
from the domestic recorder. It usually employs 600ft
or smaller reels of tape and runs at a slow speed. Easy
control of run-back is important and a common
feature is a foot-switch for “inching.”  Dictating
machines are, however, not all of a pattern and one
equipment (* Dictorel ”’) employs a rectangular sheet of
magnetically coated material provided with registering
eyelets, and this sheet is wound round a rotating drum
so that a helical track is recorded as the head traverses
from one edge to the other.

One valuable time-saving device, known to be prac-
ticable, does not appear to have been incorporated in
dictating machines so far, probably owing to cost. This
i1s the use of a rotating multiple playback head com-
bined with fast recording and slow reproducing
speeds. With normal equipment a message recorded
at a fast dictation speed may naturally enough prove
impossible on playback to take down without frequent
stops. If, in an attempt to ease matters, the playback
speed is halved, the reproduction may be well nigh
unintelligible owing to the drop in pitch. A method
of overcoming this difficulty is to provide three or four
playback heads mounted symmetrically round a rotat-
ing turret and connected to a commutator so that each
is switched in and out of circuit in turn. The playback
speed is halved but the turret rotates in opposition to
the tape movement so that the relative speed of tape
and heads is the same as the original recording speed
and the pitch remains unchanged. With careful design
no particularly disturbing effects appear to arise
through the commutation.

Sound Reinforcement

A further step away from the conventional is the
employment of magnetic recording for special
acoustical purposes®. For a start it goes without say-
ing that, with its facilities for multi-track operation,
magnetic recording is ideally suitable for stereophony®
and binaural working. Successful trials have been
carried out of both these techniques and no more
remains to be said. Another variant of multi-track
operation, however, is aimed at improving sound dis-
tribution in large buildings, and has been successfully
applied in the case of St. Paul’s cathedral'. With a
normal type of public-address system in buildings of
this size, the time delay between the sound arriving
direct from the source and that from the local reinforc-
ing loudspeakers is sufficiently long to mar intelligi-
bility seriously and to obscure the true direction of
the source. This trouble has been overcome by intro-
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during specific amounts of delay into the individual
loudspeaker lines, the maximum being applied 1o
those farthest from the pulpit. The equipment used
(Pamphonic) employs a rotating disc around the edge
of which an annulus of magnetic material is laid down.
Around the periphery, also are located a recording
head, a number of pickup heads appropriately spaced,
and finally an erase head. The recording head is fed
from the microphone at the source, the playback heads
are located so as to introduce in each case the requisite
amount of delay for the particular bank of loud-
speakers served, and the erase head clears the tape
just before it reaches the recording head again.

A rather similar principle is involved in the genera-
tion of artificial reverberation® to meet the needs of
broadcast and recording studios. The building of
special reverberation rooms is obviously expensive
while the provision of movable damping panels and
the like is cumbersome and not particularly cheap.
If, however, a magnetic recording is made in a
reasonably damped room and then played back
through two or more reproducing heads mounted one
behind the other and feeding into a common amplifier,
any reverberation effect can be simulated. The “rever-
beration time ” is controlled by the distances between
the heads and the reverberation frequency characteris-
tic by attenuators and filters in the pick-up output
circuits.

Data Recording

In laboratory experiments, data recording, tele-
metering and the like, magnetic recording can assist
in a variety of ways. One simple but powerful aid in
the laboratory is the facility for making a verbal re-
cording on tape during the course of an experiment,
calling out meter readings and the time at which they
are taken, adding a running commentary and, inci-
dentally, leaving the hands free all the time. On the
other hand, when recording of data is required, a
departure from conventional technique is often found
necessary.® The normal amplitude modulation of the
tape is seldom satisfactory owing to the small but ever-
present variation of sensitivity, and the complete loss
of any d.c. component. These difficulties can be over-
come by employing a frequency-modulated carrier,
provided the transport system has been designed to
give outstandingly good speed constancy. As alterna-
tives, most of the pulse-modulation systems are
equally applicable.

There are at least three systems which rely upon
special designs of head to meet the requirements of
data recording. In the first method’ a mixture of
transverse and perpendicular recording is employed
to ensure accurate reproduction of square waves and
d.c. components. The pick-up head is provided with
two additional windings, one of which is fed with h.f.
current saturating part of the iron circuit every half-
cycle and causing the reluctance to vary cyclically while
the other is fed with a constant d.c. polarizing current.

The second method is called * boundary-displace-
ment recording.”® Here, in the absence of signals. the
whole width of the tape is magnetized to saturation
except for a straight narrow strip running down the
centre, on opposite sides of which the magnetization
is of opposite polarity. When signals are applied, the
strip moves towards one side or the other in accord-
ance with the signal waveform. The effect is pro-
duced by means of a special composite recording head
which incorporates a permanent magnet and a soft-

509

www americanradiohistorv com


www.americanradiohistory.com

iron circuit on which the signal coil is wound. The
pick-up head is conventional. Good amplitude linearity
and high sensitivity are claimed for this system, but not
d.c. working.

In the third method, the recording head is conven-
tional while the playback head has a miniature cathode-
ray tube inserted in its iron circuit.® This tube has a
split target, and deflection of the beam due to flux
variation alters the potentials of the two halves
differentially. This potential difference constitutes the
input voltage to the playback amplifier. It is generally
higher than the average head output, but a more
important feature is the fact that it is proportional to
flux and not rate of change of flux. Hence the d.c.
component is preserved and ‘the low-frequency res-
ponse is flat; the h.f. response is, however, less than
with a conventional magnetic head.

Whatever the system employed, it should always be
borne in mind that, when analysing very low-frequency
waveforms, it is usually advantageous to record them
at a low speed and play them back into the analysing
instrument at a much higher tone. Provided the increase
in speed is sufficiently great, this procedure will shift
the frequencies into a range where they can be handled
by normal analysers. Mention of analysers calls to
mind noise measurement, for which magnetic record-
ing is naturally suitable. This is particularly the case
where subjective effects are of importance, as in road
vehicles,'® and binaural recording can be introduced
with advantage.

Medical Applications

In medicine use has been found for magnetic
recording by psychiatrists in both diagnosis and treat-
ment. In diagnosis, the advantages of possessing com-
plete records of consultations for subsequent study at
leisure are fairly obvious. As regards treatment, the
same equipment can be used to repeat conditioning
messages to a patient during sleep by means of a
receiver placed under the pillow.

The uses and potential uses of magnetic recording
in education are far reaching. They can, however, be
covered in a few sentences since standard equipment
is generally employed. Voice training, speech improve-
ment and speech therapy can all derive appreciable
benefits. Educational films can be dubbed with run-
ning commentaries in any language if magnetic stripes
have been provided, while if the film has a composite
half-photo, half-magnetic stripe two languages can be
recorded. Finally, a technique has been developed for
language teaching (Magnegraph). A twin-track equip-
ment is employed and on one track a “master ” record
in the particular language is laid down while the other
is used by the student for practising. The equipment
is so designed that he can erase his own track but not
the master.

In the field of advertising the long endless loop
comes into its own since it can be employed to pro-
vide a sound commentary for unattended displays. In
much the same way tape recording can be used with
film-strip projection (Magnegraph). When the sound
commentary on a particular frame being displayed is
completed, a warning signal from the tape instructs the
operator to change to the next frame. It is, of course,
possible to arrange for the warning signals to operate
relays which shift the film strip automatically and this
has been successfully tried out.

While the endless loop has a number of uses in
communications, one only need be mentioned here,
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namely its application to speech secrecy. A simple
method of achieving some degree of secrecy is to
record the message on tape, transmit it at a greatly
increased speed and finally reconvert it to normal
speed after reception, again by means of magnetic
recording. A more elaborate and effective procedure
is to record the message on a loop, pick it up on
several playback heads spaced at intervals behind the
recording head and pass the outputs through different
band-pass filters to a common amplifier. A reverse
process at the receiving end enables the message to be
reconstituted. Such a message is virtually impossible
to decode without knowledge of the number of pick-
up heads, their order and relative “delays,” the pass
bands of the filters and the particular head with which
each is associated.

Whilst on the subject of communications, an equip-
ment designed to answer the telephone in the sub-
scriber’s absence should be mentioned. On the arrival
of a call, the equipment switches itself on, indicates
that the called subscriber is away and invites the
caller to leave a message. Any such message is
recorded on tape and at the end of a predetermined
period of silence the machine switches itself off.

An entirely different technique which can reason-
ably be associated with communications is “Ferro-
graphy” or magnetic printing.'" A photographic
negative of the information to be copied is scanned
by a photocell in a normal facsimile equipment
which is provided with a second drum to accommo-
date a sheet of magnetic material. Signals from the
photocell are passed to a recording®head which is
simultaneously scanning the magnetic sheet. If this
sheet is subsequently dipped in a suspension of ferro-
magnetic particles, the attractive forces will cause a
visible image to be built up which can then be trans-
ferred by contact pressure to a blank sheet of paper.

In the field of clectronic computing the magnetic-
ally-coated drum seems to be firmly established as an
information store of intermediate access time.'* !’
So far, electrolytic nickel appears to be favoured for
the drum coating, but the normal iron oxide used for
tape should be equally satisfactory if properly applied.
Such a drum, 11iin in diameter, will accommodate 64
tracks in an axial length of 2in and 2,880 pulse inter-
vals per track, although it is believed that this latter
number could be doubled. Furthermore, one track
can be utilized for maintaining synchronous running
of the drum. This track has a number of equidistant
pulses recorded around it which on playback are
compared in a discriminator with the output from a
crystal oscillator of appropriate frequency. Uncon-
trolled, the drum would run too fast, but the discrim-
inator supplies a varying d.c. to braking coils mounted
round one end face and so maintains synchronous
running. In the particular equipment described non-
contact heads, separated 0.00lin from the coating
surface, are employed.

Machine Control

The last application to be described which comes
strictly within the scope of this article is the recording
and copying of irregular shapes, an industrial process
of importance in the manufacture of certain cams
and the mass production of shoe soles, etc.'* Because
of the inconstancy of tape sensitivity, amplitude
modulation is rejected in favour of a form of pulse
modulation. The master shape is rotated and a feeler
following the profile drives a differential capacitor
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which controls the pulse-width/space ratio of a multi-
vibrator. The pulses are recorded on tape at satura-
tion level and on replay they appear as spikes which
are used to drive another multivibrator. This second
multivibrator controls a servomotor which drives the
re%oducing mechanism.

p to this point it is felt that the exclusion of the
entertainment field, as expressed in the title, has been
strictly observed. However, because of the wider
prospects envisaged for the future, it would be remiss
to conclude without brief reference to a new develop-
ment which so far comes under the heading of enter-
tainment, namely, recording of colour-television
signals. The system in question uses in-wide tape
running at 30ft/sec and five channels are recorded,
three for video, one for the sound sub-carrier, and
the fifth for synchronizing. As the response cxtends
up to 30 Mc/s it would now appear possible to record
and reproduce wavelengths as short as 1/10,000in on
magnetic tape. This is an outstanding advance in
the “state of the art” and is likely to extend the
already wide fields of magnetic recording.

REFERENCES
' “Long-Playing Magnetic Tape,”
January, 1954, p. 32.

* Hémardinquer, P.:

Wireless World,

“Les Multiples Applications de

I'Enregistrement Magnetique,” Radio Frangaise, June,
1950, No. 6, p. 8.

* Aisberg, E.: * Improved Stereophony,” Wireless World,
September, 1950, p. 327.

A BICYCLE radio set in the shape of a headlamp measur-
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available in this country. It is of German origin.
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in a small plastic satchel, which can be strapped either to
the bicycle crossbar or saddle, whichever is the more con-
venient. Current consumption is reasonable and if the

» WIRELESS WORLD, OCTOBER 1954

The Faras bicycle receiver
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isin front of the loudspeaker.
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No space

set is used with discretion the h.t. battery should give
several months’ service, but the Lt. (two U2 size in parallel)
will need replacing more frequently.

A removable telescopic aerial, measuring 7} in closed and
30in fully extended, suffices to give satisfactory reception
almost anywhere; some eight to ten stations were received
at adequate loudspeaker strength in the heart of London,
so in the quieter lanes of the countryside, and especially
on high ground, even more may be expected in daylight
and considerably more after dark.

The set is single waveband only, with the choice of short
or medium waves. It is easily detached from the bicycle
and can be used as a portable either in the house or on
picnics. It is obtainable from G. I. Developments, 48,
Moorgate, London, E.C.1, and costs £11 plus £4 25 6d
U.K. purchase tax. The weight is 3} 1b complete.
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HM.V. TAPE RECORDY

Some Details of Recording Materials and Methods

»

1
IHE decision to issue tape recordings of famous
artists and orchestras under contract to the Gramo-
phone Company has finally disposed of dark
prophecies that the vested interest in discs would
prove an insurmountable obstacle to the exploitation
of what is inherently a superior technical method of
sound reproduction. Readers of this journal do not
need to be reminded of the fact that reduced linear
groove speed near the centre of a record, often com-
bined with an orchestral climax, causes an increase
in tracing distortion; that stylus wear must be watched
—unless one can afford a diamond—and that recent
improvements in surface noise have served to empha-
size the irregular and to some people more irritating
“plops ” arising from dust attracted by the electro-
static charges to which the new record materials are
prone.

Tape, on the other hand, is not without its draw-
backs, and the delay in issuing tape recordings has
been caused primarily by the search for a really stable,
non-curling base material which is not affected by
moisture and can be relied upon to have a shelf life
comparable with that of the disc record. It is con-
sidered that the unplasticized p.v.c. base now used by
E.M.I. will meet this requirement. In addition, it is
treated to minimize the electrostatic charges which
attract dust, and great care is taken to ensure com-
pletely uniform dispersion of the oxide particles in
the coating. The tapes which will be sold to the
public are in fact of exactly the same grade as those
used for the master recordings in the studio.

The equipment used for duplicating the tapes is
also of the same quality as that used for making
masters—the Type BTR2 professional recorder. Bat-
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Fig. 2. Recommended ploybock characteristic for use with
H.M.V. tape recordings.

512

teries of these machines, running at the adopted speed
of 74in/sec, are fed from the master tape which is
run at either 30 or 15in/sec. There is no appreciable
loss of quality in transcription and the frequencies
recorded on the 74 in/sec tape go up to 15 kc/s.

Recordings are of the twin-track type and are made
to be played from left to right on the upper track when
the active side of the tape is away from the observer.
Tape leaders are printed so that when the reel is
turned so that the title can be read, it is ready for
placing on the machine. A white leader tape indicates
the beginning of the first half-track and a red of the
second. Dimensions of the recorded tracks are given
in Fig. 1. It is recommended that the width of the
playback head should be less than that of the track,
to avoid noise arising from possible blemishes on the
edge of the tape. The reels are supplied on spools
conforming to B.S. 2478:1954 and are self-supporting
with 45 mils clearance from the inside faces of the
flanges on each side. To ensure tight spooling a
tension of 80 to 90 grams is recommended.

Playback Characteristic

Tapes are recorded on the assumption that they will
be played back on equipment conforming to the
C.C.I.R. reproducing characteristic specified for pro-
gramme interchange in broadcasting organizations.
This states that with an “ideal” head (one having
a short gap, long arc of tape contact and negligible
losses) the associated amplifier should have a response
curve equivalent to that of a series combination of
resistance and capacitance with a time constant of
100 usec. The response is shown in Fig. 2, and any
deficiencies in the playback head or amplifier should
be compensated to fit this curve.

The tape coating is of the high-coercivity type and
should not show any sign of print-through between
turns when stored at normal room temperatures. It
is not likely to be accidentally erased by stray fields
of lesser magnitude than those experienced, say, within
a few inches of a loudspeaker magnet.

We have had an opportunity of hearing some of the
first recordings and can endorse the claims for high
quality and unobtrusive background noise. Good
equipment is necessary to realize the full potentialities
of these tapes and this is more costly than that
required for reproduction from discs. Both systems
are likely to enjoy peaceful co-existence for many
years to come, and the choice for the individual is a
matter for his own sense of values.

“ Combination F.M./A.M. Receivers ”’
A CORRECTION

In the circuit of Fig. 5 on page 435 in our September
(1954) issue the markings of the switch joined to the grid
of the triode section in the ECH81 were unfortunately
transposed. The upper fixed contact should be marked
B and the lower one V.

WIRFLESS WORLD, OCTORER 1954
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RECTIFICATION

By “CATHODE RAY”

Interpreting leter Readings in a Simple Circuit

AS I have remarked before, it is astonishing how
much a rectifier complicates the simplest circuit. It
does this even if the rectifier is theoretically ideal—
without any ‘‘ bottom bend ** or curved characteristic.
One would hardly think that such a perfect rectifier,
consisting of zero resistance to current in one direc-
tion and infinite resistance to current in the other
direction (a simple on-off switch, in fact) would
inevitably make the action of everything connected

The subject of this article—
the simplest possible rectifier

R [
: E circuit.

with it much more involved. Without the rectifier,
Fig. 1 is as simple as the village idiot; but plus rectifier
it possesses unsuspected complexities of character.
However, I don’t propose to go into any subtleties
or finer points just now; this is going to be for anyone
just starting on rectifiers, and especially the measuring
and reckoning of currents and voltages in connection
therewith.

When measuring d.c. one uses a d.c. meter, or a
universal meter switched to “D.C.” And corres-
pondingly for a.c. A rectifier is usually introduced to
the novice as a thing for converting a.c. to d.c. So he
might very well suppose that all he had to do was to
use a.c. meters at the input side and d.c. meters at the
output. But there is a good deal more to it than that!

Fig. 1, of course, is absolutely the simplest possible
rectifier circuit, classified officially as a single-phase
half-wave rectifier with resistance load and no smooth-
ing. Just to reduce even this to its simplest terms,
let us assume that the rectifier is of the perfect on-off
theoretical type just mentioned, and the a.c. generator
has a pure sine waveform. Fig. 2(a) is a picture of one
of its cycles. One is enough, because the others are
all the same. “ E . ” is the usual symbol for the peak
e.m.f.

The ordinary moving-coil meter, as used for d.c.,
moves one way for positive and the opposite way for
negative. If the current through it is changing very
rapidly, the inertia of the coil and pointer prevents it
from following those changes. If you connect it to a
50-c/s a.c. supply, the most you are likely to see is a
slight vibration of the pointer. At higher frequencies
even this wouldn’t be noticeable; the pointer would
stay practically motionless at zero. This kind of meter,
thanks to the inertia of its moving parts, settles down
at average or mean value of the current. And the mean
value of any whole cycle of a.c. is always zero; the
negative half-cycle just counterbalances the positive
half.

The action of the rectifier in Fig. 1 is very simple
indeed (we think!) because it just lets all the positive
half-cycles through unaffected and stops the negative
halves completely. The waveform across R, corres-
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ponding to the cycle we have been looking at in Fig.
2(a), is therefore as at (b). Supposing we connect a
moving-coil voltmeter across R,, what do we expect
it to read? When it was connected direct across the
generator it read nothing, because for every push it
got one way it almost immediately got an exactly
equal push the other way. Now it gets a push one way
during half the cycle, which tends to make it read
that way, and during the next half-cycle it gets no
push at all, which tends to make it read nothing.
Evidently it will read the average between the push and
the no-push, which (since they occupy equal periods
of time) will be half the reading that would be given by
a continuous succession of pushes, such as would be
obtained from a full-wave rectifier (of which more
anon). Moreover, each push itself is not all the same
amount of push, but begins gradually, works up to a
maximum, and then tails off gradually. So we do not
expect the voltmeter to read even half E,,,, but only
half the average or mean voltage during the positive
half cycle.

Now if Fig. 2(b) were a section across a wail of
sand, and we wanted to find the average height of the
wall, we would probably re-shape the sand until it was
level from back to front, as in Fig. 3, and reckon its
new constant height as the average of the old varying
height. If we did the thing carefully we would find
it to be just under 64% of the previous peak. The
same thing can be done less messily by drawing a

)

0 1

Fig. 2. The voltage waveform (a) delivered by the generator,
and (b) appearing across the load resistance, Ry. (b) is just
the first half-cycle of (a), followed by no voltage for the
next half-cycle.

Fig. 3. The mean or

average of the half-

wave (dotted) is the

same as that of the

flat-topped half-wave

having the same area
- under it.
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sine wave on paper and then measuring the area en-
closed by the half cycle. The height of a rectangle of
equal area and width is the average height of the half-
cycle. But in much less time than it takes to draw
the curve accurately and measure the area under it,
anyone with a little knowledge of the integral calculus
can show that the mean value of half a sine wave is
2’ or 0.6366 times its peak value (in this case E,, ).
The average of half a cycle over the time of a whole
cycle is of course half this, 1/#, or 0.3183 E,,,,,.

Next, what does an a.c. voltmeter read across the
generator? If we actually try it, using a number of
voltmeters of different types but all of guaranteed
accuracy, they will all read the same. But that simple
and satisfactory result conceals a complication that
may mislead us badly in certain circumstances.
However, before getting on to that, we will be quite
right in expecting that they will not read E,,,,, seeing
that except instantaneously twice per cycle the actual
voltage is less. We might, if we were new to this,
expect the voltmeters to read the mean voltage (reckon-
ing negative the same as positive), that is to say
0.637 E,.,. There we would be wrong. Why?

The most likely sort of a.c. voltmeter would be the
type incorporated in universal multi-range meters.
These are really moving-coil meters adapted for a.c.
with the aid of rectifiers. Above about 20 or 30 volts
these rectifiers are very nearly as good as perfect.
They are full-wave rectifiers, so the second half-cycle
is not blank as in Fig. 2(b) but is the same as the first.
So the pointer is deflected to the same place on the
scale as it would be if the same instrument without the
rectifier were connected to a direct voltage equal to
0.637 E,,,,. Why, then, does it not read 0.637 E,,,,?

The reason is that when, say, a d.c. voltmeter on its
250-volt range is switched over to the 250 volts a.c.
range, the switch does more than just bring in a full-
wave rectifier. It actually alters the meter so as to make
it read about 117, higher when a given voltage is
applied. In other words, the instrument no longer reads
the correct mean value of the half-cycles. Again, why?

Harmless Deception ?

Well, obviously, if the real value of an alternating
current was its mean value, then it would have no value
at all. As we have seen, the mean of a whole cycle is
nil. Negative cancels positive. We know that it is not
necessary to use a rectifier in order to make our a.c.
supply yield light, heat or power. So clearly the effec-
tive value of a.c. is something different from its mean
value. Even before we come on to a.c. at all we learn
that the heat or power given by electricity is propor-
tional to the square of the current. Watts are equal
to amps times volts, and more amps need more volts,
s0 watts are proportional to amps-squared or volts-
squared. Now the square of a negative number is the
same as the square of the same number positive, so the
effective value of the negative half-cycle is the same
as the positive half. To find the power of a whole cycle
we must first square all the instantaneous voltages in
Fig. 2(a). That gives the curve shown in Fig. 4. We
know the peak value straight off; it is E2,,,, of course.
It turns out that the shape of the wave is exactly
the same as that of a sine wave of twice the frequency,
but raised so as to be all above the zero line.*
And because a sine wave is symmetrical above and
below its horizontal base (shown dotted), the mean

*Trigonometricians will know this, because sin'x='(1— cos 2¢-
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Fig. 4. When instantaneous volitages in Fig. 2(a) are squared,
this is the result.

17 . Fig. 5. In a square
0 wave, all three values
I —** peak,”’ mean and

r.m.s.—are the same.

Fig. 6.

When the d.c. component has been taken from Fig.
2(b), this is what is left.

height of this curve is half the peaks, namely half
E®,.... And because power is proportional to voltage-
squared, voltagz is proportional to the square root of
power. So our effective voltage is +/(E2,,,./2), or
E,.../\ 2, or 0.707 E,,,,. For reasons that the above
process makes obvious, another (and commoner)
name for effective value is root-mean-square (r.m.s.)
value. For sine waveforms, at least, jt is 0.707/0.637,
or 1.11 times, or 119; more than the half-cycle mean
value. That is why the rectifier type of a.c. meter,
which if exactly the same as a d.c. meter with the
addition of a rectifier would read low, has to be in-
ternally altered to compensate for this.

Since the r.m.s. value is the one that indicates how
much heat or power we are getting, it is the one
normally used. So it is denoted by a plain capital
letter, E, V, or I, as distinct from E,,,, and E,,, the
peak and mean values. When our 230-volt d.c. supply
is changed over to a.c., its voltage is made so that
its r.m.s. value is 230, because that raises our heaters,
etc., to the same temperature as the d.c., notwith-
standing that the peak value delivered is /2 - 230 -=
325V.

Our rectifier meter, then, by means of internal
jiggery-pokery, is made to read something that is
contrary to its true nature, namely r.m.s. values.
This deception is quite harmless so long as the in-
strument is being used to measure voltages or currents
of sine waveform, for which the r.m.s./mean ratio is
1.11. But if the waveform is different, this ratio is in
general different, and then there is a discrepancy
between what the meter has been made to look as if
it were doing and what it really is doing. What it is
doing is reading 1.11 E,, of the full-wave-rectified
voltage. To take an obvious example, suppose the
meter were used on a square-wave supply, Fig. 5.
Here E,.» E, and E,, are all equal. So the meter
would read 119 high, and that is quite a serious error.
But nothing like as bad as it would be on some wave-
forms, as we shall see.

How about other types of a.c. voltmeter?> Valve
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voltmeters are rectifier voltmeters, but their rectifica-
tion is not so simple, so we shall leave them till later.
Electrostatic voltmeters are true voltmeters (for they
are deflected by voltage, not by current passed through
a | igh resistance by a voltage) and they are square-law
instruments—the deflection is proportional to the
square of the voltage, so they need no rectification and
they naturally read r.m.s. values on any waveform.
So would voltmeters depending on heating action,
but although thermojunction meters are sometimes
used for measuring current they are rarely used for
voltage, because they are relatively insensitive, and
casily burn out.

Just to complete this first stage of the inquiry, what
wculd these various a.c. voltmeters make of the
rectified output, Fig. 2(b)? Any true r.m.s. voltmeter
would of course read the r.m.s. value of that wave-
form. Now it was obvious (wasn’t it?) that the mean
value of that waveform is half the mean value of two
working half-cycles. So perhaps you have alreidy
jumped to the conclusion that its r.m.s. value is half
the r.m.s. value of two half-cycles, so that the volt-
meter will read E 2, or 0.353 E,,,,. If so, better go
through the whole process. As Fig. 4 shows, the
mean voltage-squared for the first half-cycle is E*,,/2;
for the second, nil; and for the whole cycle it must be
the average of these two, namely, E,,.'4. Now take
the square root of this to find the voltage—E,,,, '\ 4
E,.20r05E,, ., orE/ /2, = 0.707E. Not 0.500E.
Is that a surprise?

More Surprises

Well, here perhaps is another. Fig 2(b) is not a
proper alternating voltage; it doesn’t alternate. It
is really a mixture of a.v. of awkward waveform and a
direct voltage. An a.c. voltmeter would be quite
within its rights if it had a transformer or capacitor
coupling, which (whether incorporated in the in-
strument or inserted between it and R, in Fig. 1)
would block the d.c., and what the meter would get
would be as in Fig. 6. This is purely alternating,
which means that the shaded area below the zero line
is equal to that above the line. 1t looks rather a tricky
job on paper to set the line so as to make this so. The
d.c.-blocking device does it automatically, of course.
But it is quite easy to calculate. We know that the
mean value of the rectified voltage (Fig. 2(b)) is
E,..m 0.318E,,,,. That is to say, as a direct
voltage it is equivalent to a steady voltage equal to
0.318E,,.,, throughout the cycle. So if we subtract
this d.v. from Fig. 2(b) we get Fig. 6 in which the
whole waveform has been ‘ pushed down *’ so that it
begins 0.318 E,,,, below the horizontal base line.
The fact that this downward shift represents the mean
value of Fig. 2(b) means that the area under the
half-wave in Fig. 2(b) is equal to the area of the
rectangle in Fig. 6, 0.318E,,,, high and one whole
cycle wide. If we subtract the white part of this
rectangle from both, we are left with the fact that the
shaded area above the line is equal to the shaded areas
beslow the line, which agrees with our requirement
that Fig. 6 must represent a purely alternating voltage.
Its r.m.s. value can be calculated, for we have just
found the r.m.s. value of Fig. 2(b)—the a.v. plus the
dv. 1tis E . 2. And the r.m.s. value of pure d.v.
is of course the same thing as the only value it can have,
in this case E,, /7. To get the r.m.s. value of the a.v.
alone we cannot just subtract; we must first square them,
then subtract, then take the square root of the result.
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Filling in the values, we have as the required r.m.s.

value of the a.v. alone (Fig. 6) \"(E,,,..2)*—(E,,.../ n)*
0.385 E,, ., or 0.545E. So that is another voltage
reading we can get from our simple Fig. 1!

But it isn’t all. Our rectifier voltmeter, being scaled
to read 1.11 times mean values, would, if connected
in place of the true r.m.s. voltmeter straight across or
instead of R, read 1.11 :- 0.318E,,,, = 0.354E,,,.
E/2. If connected via the blocking capacitor it would
read 1.11 times twice the mean value either half-
cycle in Fig. 6. This is a little more difficult to cal-
culate; I make it 1.11 ~ 0.496E = 0.551E. So in-
serting the capacitor in series actually increases the
reading on this type of instrument, though it con-
siderably reduces it on the square-law type!

We shall be losing count of all this if we don’t collect
the results together. The table shows the readings
in terms of E (the r.m.s. value of the generator e.m.f.),
assuming the rectifier is perfect, the generator has a
sine waveform and no resistance, the blocking capa-
citor has negligible impedance, and the rectifier meter
reads 1.11 times mean values.

Directly  Across R,

across | via block-
Type of voltmeter Across E R, ing capa-
citor
D.C. 0 0.450E 0
Rectifier a.v. E 0.500E (.551E
Square-law a.v. I V707E 0.545E

Even though this list lacks the still different readings
given by most valve voltmeters, it has quite a variety!
It should make one a little careful about voltmeter
readings in even the simplest rectifier circuit. And if
the waveform of E were not sine, most of them would
be different; the only reading that could be relied
upon to remain correct (apart from the two zeros)
would be the square-law voltmeter across E. That is
one of the only two readings that are important for
most purposes. The other is the one taken with the
d.c. voltmeter across R, and, since we normally want
the mean value, the fact that with impure waveforms it
18 unlikely to be exactly 0.450E is of little account.
If the same instrument is used with rectifier for a.c.,
then the ratio 0.450 should hold good for all wave-
forms, though the indicated E would not always be the
true E.

Rectifier Ratings

So far we have considered the voltage across the
generator and across the load, but not the voltage
across the rectifier. During the first half-cycle the
resistance of the perfect rectifier is nil, so there can be
no voltage across it; during the second it is infinity so
the full generator voltage comes across it. The wave-
form is therefore the same as Fig. 2(b)—though of
course shifted along half-a-cycle~—and there is no new
information to add to the table. The one important
thing about the voltage across the rectifier is its peak
value, which is referred to in rectifier data sheets as
the peak inverse wvoltage, and which must not be
allowed to exceed the maximum specified. If a sine
waveform can be safely assumed, it is 1.414E, but if
the waveform is liable to be peaky it is advisable to
measure it, using a peak voltmeter or cathode-ray tube.
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In doing so, make sure that what is measured is the
full peak voltage from zero, not the peak from the
a.v.-only base-line in Fig. 6.

So much for voltages. How about current readings?
Well, at least there can be only one current at a time
in a series circuit like Fig. 1, so it makes no difference
where it is measured, and the only complication that
can arise is the kind of meter used and which values
count. The current has the same waveform as the
voltage across Ry, namely Fig. 2(b). As regards the
load side, we are chiefly interested in how much d.c.
this current makes. In other words, its mean value.
That is what is read, simply and conveniently, by a
d.c. moving-coil ammeter or milliammeter. Whether
it is the raw Fig. 2(b) or has been more or less smoothed
out makes no difference. (But we shall see later that
this last statement must in practice be qualified.)

An OId Trap

On the generator side, if we stick rigidly to our
Fig. 1, with its theoretical resistanceless generator, the
current question will be of no interest at all. But if we
become a little more practical we must admit that
between a nearly resistanceless generator (the mains)
and our rectifier and load there is likely to be a trans-
former, and that even if its resistance is not large
enough to have a significant effect on all the preceding
calculations we must take account of the current in
designing or choosing the transformer. The mean
value has only an incidental interest, as a possible
complicating factor in the design of the transformer
owing to its polarizing effect on the core. The chief
questions are the amount of power to design the
transformer to give, and the gauge of wire needed to
avoid overheating of its windings.

The heating is proportional to current-squared, so
unless we have a true r.m.s. current meter (which is
unlikely) we ought to know how to calculate it from
the mean value we have read on the d.c. meter. In
this simple case it is very easy. Since the current is
proportional to the voltage across R;, the middle
column of the voltage table supplies the needed ratio.
It shows that the ratio of r.m.s. to mean value is
0.707/0.450, = 1.57. The heating effect is therefore
1.572, or nearly 23}, times as great as it would have
appeared if we had fallen into an old trap and used the
d.c. reading. For example, if the resistance of the
transformer secondary were 50 and the d.c. reading
were 0.2A, the heating power in that winding would
not be 0.2¢ X 50 = 2 watts, but (1.57 X 0.2)® X 50 =
nearly 5 watts.

The disadvantage of getting at it indirectly like this
from the d.c. reading is that it can only be relied upon
if the supply has a sine waveform. We shall see (if we

Fig. 7. Instantaneous voltage and current waveforms in the
primary winding of a transformer feeding the Fig. | circuit.
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get that far) that with some common types of rectifier
circuit a pure supply waveform does not prevent the
r.m.s./mean ratio rising far above 1.57. Burt sufficient
unto the day is the evil thereof.

If we assume that the same basis of calculation will
do for the primary winding too, we shall err on the
safe side, but we shall err. For, as we observed
before, the Fig. 2(b) waveform is not alternating, and
a transformer cannot transform d.c. So the current
waveform in the primary necessarily lacks the d.c.
component, and its waveform is therefore as in Fig. 6.
The r.m.s. value of this, as shown by the table, is
0.545/0.707 = 0.77 times that of the same current
in the secondary, so the heating effect is only 0.77* =
about 0.6 times as much. It looks as if it would
be a waste of copper to use the gauge that would be
needed for the same current plus d.c.

I don’t know what you are thinking, but might you
be getting a little worried by this? I confess I was for
a while, at the thought that there is more power in
the secondary than the primary. Where does the d.c
power come from, if the primary winding supplies
only the a.c. power? Try answering that one before
reading on! Well, of course it would be impossible
to get more power out of the secondary than is being
put into the primary. Yet the r.m.s. current-squared
in the secondary, assuming an ideal 1:1 transfor-
mer, is nearly 70°, greater than in the primary!

The Balance of Power

But spare yourself dreams of perpetual motion and
the downfall of the Law of Conservation of Energy.
The root of the fallacy is that one is so used to power
being reckoned as proportional to current-squared.
The power dissipated in a resistance R undoubtedly
is I*R, but we have perhaps been forgetting about R.
The power is proportional to I* only when R is constant
and in this circuit it conspicuously isn’t. It wvaries
between R, and infinity in every cycle. So the only
sound basis is to reckon power as the mean value
of current X voltage over a whole cycle. In the
secondary circuit this is quite easy, because during
the current-passing half-cycle the conditions are the
same as if the rectifier were not there, and during
the remaining half-cycle there is no current so no
power. So the mean power is half of what it
would be if the rectifier were shorted; namely,
half of I*R;. Or, using the table, the r.m.s. voltage
over the whole cycle is 0.707E and the r.m.s. current
is 0.707E/R,, so the power (since both have the same
waveform and are in phase) is 0.707°E*/R;, = 3E?/R,,
which is the same result. In the primary it is not
nearly so easy, because the voltage and current wave-
forms are as shown in Fig. 7, and it looks a tricky
job multiplying these together at every point and taking
the average of the result. I have not even attempted
it, but if you do and find that the answer does not
equal half EI be sure to let me know!

By assuming an ideal transformer, we have left out
of account the magnetizing current, which, although
nearly 90° out of phase, does in practice somewhat
increase the primary current.

It is possible that you spotted an apparent anomaly
in the balance of power even before we got on to
transformers. It was when I had mentioned that the
mean values of the output (current and voltage) are
the same whether they come as delivered, in the rough,
or after having been smoothed out by a filter. But the
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power depends on r.m.s. values, and is less after it
has been smoothed. To be precise, it is (0.45/0.707)%2=
about 0.4 times as much—less than half. Assuming
for the sake of argument that the low-pass filter is
free from resistance, so cannot itself get rid of any
power, where does the missing 60°, go? It cannot be
used up in the rectifier, because that too is perfect.
The answer is rather complicated, because it depends
on the type of filter, and especially on whether capaci-
tance or inductance comes first, starting at the rectifier
end. Suffice to say that whatever type is used it
knocks our simple assumptions for six; the waveforms
are completely different and all our calculations fall
down. If you like, you can think of the alternating
power as being returned to depdét by the filter.
Although the load impedance to the d.c. is still R, as
before, the impedance to the a.c. is either very much
lower or higher. In practice, then, a filter radically
alters the type of rectifier circuit, and the foregoing
results don’t apply.

The Current Passing

There remains to be considered the current
passing through the rectifier. Here we must not
neglect the peak value, because that is one of the
limiting factors in any rectifier. We have already
discovered that the mean value of the Fig. 2(b) wave-
form is 1/» times the peak value, so, as the current
waveform is the same, its peak value is = times the
reading of the d.c. meter. And that is quite a lot
bigger. Again, a sine input is assumed; with other
waveforms the ratio might be higher still. The other
current figure usually quoted for rectifiers is the mean
value. That, 1 think, is chiefly a matter of con-
venience—the fact that it is what commonly-available
meters read, and is the significant figure for the output.
But it is the r.m.s. value that the rectificr itself is more
likely to be conscious of. Presumably the fact that it is
greater than the mean value is allowed for by the
rectifier manufacturers in their catalogues. The fact
that the amount greater depends on the supply
waveform is difficult to allow for. Presumably they
either allow for the worst probable waveform, or
hope that sine waves will prevail.

For the sake of completeness I suppose we ought to
go into what happens when we try to measure the
r.m.s. current with a rectifier type of a.c. meter. Our
voltage table shows that, given a sinc-wave supply,
its reading on the primary side of the transformer
(third-column figures) is, neglecting magnetizing
current, reasonably correct; theoretically, 1°; high.
On the secondary side it is badly out—nearly 309,
low. It would be silly to try to do it this way; much
better to measure the mean value with the d.c. meter
and multiply by 1.57—or a bit more to allow for odd
supply wave-forms.

We have come to the end, and have had time for
only the really trivial Fig. 1—and not even all about
that! When I look at the serried ranks of other and
much more difficult rectifier circuits waiting in the
queue, an endless vista of continuations of this article
opens up before me. Appalled by this sight, I con-
clude that on the somewhat extensive foundations
that have just been laid it will be possible (by another
sudden change of metaphor) to quicken our pace.
If the principles of this simple circuit can be assumed
to be understood, then the difficulties of the others
may be more apparent than real. [ hope so, anyway.
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Better Technical Writing

WHEN the Radio Industry Council’s plan for making
monetary awards to technical authors was formally
inaugurated two years ago, Sir Ernest Gowers, author of
“Plain Words,” expressed the hope that, out of “this
stimulating and interesting enterprise ” would come, not
only an increased spread of knowledge, but development
of the capacity among scientific and technical workers 10
express themselves in terms which the reader can readily
understand.

Writng recently about the awards to heads of firms
and research establishments, Vice-Admiral Dorling,
Director of the R.I.C., said “ The last two years indicate
that the scheme is, to a heartening extent, attaining its
objective ” [of encouraging the writing of articles reporting
technical radio-electronic progress in Great Britain].

A leaflet setting out the details of the awards scheme
is now available from the R.I.C. (59, Russell Square,
London, W.C.1). It is in the form of a small poster suit-
able for display on staff notice boards; the aim is that the
scheme may be publicized as widely as possible among
those doing work providing material and inspiration for
writing technical articles.

Up to six premiums of 25 guineas each are awarded each
year to the authors of articles printed in the public Press.
Awards for 1954 will be made at the end of the year, and
the R.I.C. invite entries from editors and authors before

December 31.

Short-wave Conditions
Predictions for October

THE full-line curves given here indicate the highest
frequencies likely to be usable at any time of the day or
night for reliable communications over four long-distaace
paths from this country during October. )
Broken-line curves give the highest frequencies that will
sustain a partial service throughout the same period.
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FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS
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TRANSISTOR H.T.
GENERATOR

Replacement Unit for Hearing Aid H.T.

Batteries

By D. L. JOINSTON*

JUNCTION transistors are very suitable for h.t.
generators of the oscillator-rectifier typs. Because of
their low impedance they can be employed to generate
low and medium h.t. voltages from a single dry cell
supply, and the conversion efficiency can be as high
as 60 per cent, which is unattainable at low powers
with small valves or vibrators. For miniature port-
able equipment this is important, as single cells are a
more compact and cheaper source of power than h.t.
batteries, and have a longer shelf life.

At present the only transistors available in this
country have a low rating of power dissipation (about
5 milliwatts), but this has proved adequate for circuits
to replace the high-tension supply in hearing aids' and
other * pocketable” instruments such as radiation
monitors and test instruments. Work on these lines
has proceeded independently in the U.S.A. and details
of this have just been published.* Readers will also
remember the design for a transistorized megohm-
meter in the March, 1954, issue of Wireless World.

Transistors rated at over one watt are now available,
at a rather high price, in the U.S.A,, and with these
larger and higher-voltage h.t. supplies will be possible.
A television set or a transmitter with h.t. derived from
one or two flash-lamp batteries will be quite
practicable.

It may puzzle rcaders why transistors should be
used to generate h.t. voltages for valve circuits instead
of using transistors throughout. The explanation is
that transistors are low-impedance devices and some-
what noisier than valves, and are not necessarily better
than valves in all applications. For example, a pocket
valve-voltmeter using miniature valves will have a
much higher impedance than one with transistors,
although a transistor h.t. generator can readily be em-
ployed to enable the instrument to work from a dry
cell.

An interesting form of the transistor h.t. generator
has been designed for the conversion of existing hear-
ing aids to eliminate the h.t. battery. The whole
generator circuit is contained in a case measuring 13in
x 17in x 4in and interchangeable with the h.t. battery
it replaces.

The transistor oscillator functions in the earthed
emitter mode and feedback is obtained by tapping
the inductance which also constitutes the primary of
the step-up transformer. Two germanium diode recti-

*» Fortiphone, Ltd. N

' Patents applied for, Fortiphone, Ltd. .

2 Pearlman, A. R., * Transistor Power Supply for Geiger Counters.”
Electronics, August, 1954, p. 144,
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Open view of transistor h.t. generator — the interior is
normally filled with potting resin.
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Circuit of h.t. generator to replace battery in a hearing aid.

fiers are arranged in a voltage-doubler circuit, giving
an output of 0.1 mA at 30V.

This particular unit provides over 30 volts at 100
microamps from either a 1.5- or 3-volt supply, at an
efficiency of up to 60 per cent. The circuit described
by Pearlman employs a voltage quadrupler and a 50:1
transformer, and provides 700 volts at 6 #A, with an
efficiency of 42 per cent.

SUB-MINIATURIZATION TECHNIQUES

A RECEIVER unit for the 190 to 550-kc/s band, using
12 valves, with a front panel 13in x53in and a total
volume of only 55 cubic inches, is described in an
American National Burcau of Standards publication,
recently issued. The set is designed to plug into a recess
in an aircraft instrument panel, and to operate with 26V
h.t. from the main aircraft d.c. supply.

Special components, such as silvered glass capacitors,
a gain control with step contacts ctched on a }in diameter
glass cylinder }in long, have been developed and are
illustrated and described. One of the most interesting
features 1s the method of tuning the r.f. coils to follow a
linear frequency law by means of ferrite cores actuated by
screw threads with non-uniform pitch. Methods of cut-
ting these threads on a production basis are described in
detail. Exact tracking of the oscillator is cffected by
adjustable cam plates, and a method of temperature com-
pensation by mounting the cam adjusting screws in
bimetallic strips is proposed.

Copies of the report, NBS Circular 545, are obtainable
from the Government Printing Office, Washington, D.C,,
the price being 50 cents (plus one-third to cover postage).
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Flywheel Synchronizing

1.—Basic Principles

NOISE and interference can affect a television pic-
ture not only by producing a visible pattern upon it
but also by upsetting the synchronizing. The usual
British practice is to synchronize the line time-base
directly from the line sync pulses in the received
signal. With this direct-locking system, each scan-
ning line is supposed to be controlled directly by a
sync pulse, but there is the possibility that noise or
interference may produce spurious pulses which may
trip the time-base incorrectly.

It is found in practice that noise has the effect of
producing slightly irregular synchronizing. The effect
is as if the timing of the sync pulses varied in a random
manner and the scanning lines move sideways rela-
tive to one another in a random fashion. The amount
of the displacement is usually quite small, but it makes
the vertical edges in the picture ragged and the sides of
the raster itself also become ragged.

The effect of interference is usually somewhat dif-
ferent. The commonest kind is ignition interference,
and it is often of much greater intensity than noise
and it occurs less frequently. The usual visible effect
is, therefore, of perhaps one line only, or perhaps a
few adjacent lines of one frame, being displaced side-
ways relatively to the others. The displacement may
be much more than is usual with noise. The effect
is commonly known as line tearing.

Line jitter, due to noise, and line tearing, due to
ignition interference, can be almost completely over-
come by the use of flywheel synchronizing. This
derives its name from the fact that it imparts a kind
of flywheel effect to the time-base which enables it
to run correctly for a short time even in the absence
of sync pulses. Synchronizing is effected, not line by
line directly from the sync pulses, but on an average
basis by the cumulative effect of many sync pulses.

This sounds an ideal system which it would be
advantageous to adopt forthwith in all television
receivers, and it is a fact that its use is now universal
in the U.S.A. The American television system has
different characteristics from ours, however, i1nd what
is suitable, desirable, or even necessary for it may not
be for ours. Flywheel sync is, in fact, a good deal
more complex than the ordinary method of direct
locking. It may involve the use of several more valves,
it complicates the circuitry considerably and it usually
entails the use of a more stable saw-tooth generator.

Fig. 1. Envelope of
typical television ]"
in its r.f. or i.f. con- |
dition.  The signal
ceases during  the
sync pulses.
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By W. T. COCKING, M.IEE.

This not only results in a more expensive receiver but
it also increases the possibility of defects arising and
may make maintenance more difficult.

It is, therefore, undesirable to adopt flywheel syn-
chronizing unless it affords a worth-while improve-
ment. It has obviously been found worth while in
the U.S.A,, but that does not mean that it is neces-
sarily so here under our different conditions. It is
advisable, therefore, to examine the whole question
of line synchronizing in some detail.

It is first of all necessary to be clear about the way
in which noise and interference can affect matters.
Noise and interference produce voltages in the r.f. and
i.f. circuits of the receiver which can exist only with
frequencies within the pass-band of the receiver. The
rate of change of amplitude of any such voltage is
limited by the bandwidth of the receiver and at the
output it cannot possibly be any greater than is per-
mitted by that bandwidth.

Effect of Noise and Interference

The receiver bandwidth is never greater than is
necessary to handle the television signal and so it
follows that the rate of change of amplitude of the
receiver output on noise or interference cannot exceed
the maximum rate of change of the television signal
itself. This is quite different from the conditions in
the sound channel, where the bandwidth is often ten
times that needed by the signal. One is there accus-
tomed to regarding interference as producing large
spikes on a relatively slowly changing signal. This
condition only exists in the vision channel when the
interference happens to occur while the vision signal
is changing only slowly. As far as synchronizing is
concerned, it is the leading cdges of the pulses which
are important and on these the signal is changing at
its maximum rate and interference or noise cannot
produce an output changing any faster.

In the British television system, positive modulation
is used, which means that the r.f. envelope has the
form shown in Fig. 1 and the sync pulses correspond
to a cessation of the signal. Any noise or interference
which occurs during a sync pulse comes through the
receiver unaltered to produce an output where there
should be no output. It is possible, therefore, for a
sync pulse to be obliterated by noise or interference.

Anything which occurs elsewhere has an effect
which depends on its phase relative to that of the
signal. It is possible for noise and interference to
produce spurious pulses in the sync range of ampli-
tudes at any time but it is not very probable that they
will do so. They can be produced only by the noise
or interference cancelling the signal which exists at
that time; to do this, it must have the same amplitude
and be in antiphase. The chances of this are rather
remote.

However, if the two are of nearly the same ampli-
tude and nearly of opposite phase, the cancellation,
although not complete, may bring the output into the
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sync range of amplitudes and so may provide a
spurious sync pulse.

In general, however, interference and noise will
much more often add to the vision signal to increase
the total amplitude than it will cancel it. This
reasoning is borne out by visual examination of a pic-
ture which is suffering from interference. It is visible
far more often as white spots than as black, and the
cancellation effect would produce black spots.

One may ex-
pect, therefore,
that the major
effect of noise and
interference
on synchroniz-
ing will occur
through that part
of it which co-
incides with the
sync pulses, and
that any occurring
away from these
pulses will be
relatively trivial.

Conditions are just the opposite with the negative
modulation of the U.S.A. and some continental
countries. The sync pulses then correspond to 100
per cent modulation and will be comparatively rarely
cancelled by noisc or interference, but noise or inter-
ference occurring at any other time can readily pro-
duce spurious pulses in the sync region. The
probability of noisc and intcrference affecting the
synchronizing is thus much greater with negative
modulation than with positive.

_After detection and subsequent amplification, the
video signal is applied to the sync separator. This
is normally adjusted to act as a double limiter or
slicer. The waveform is as shown in Fig. 2 in which
the bounds of the slicer are indicated by dotted lines.
Only signal levels between these lines are passed.

Fig. 2. A typical video waveform

is shown here. The sync separator
acts as a slicer to pass only ampli-
tudes which pass between the
slicing limits indicated by dotted
lines.

Effect of Noise on Direct Locking

Where noise or other interference is of small
amplitude it cannot affect the output of the slicer
during the sync pulse, for it is not great enough to
bring it above the lower limit. Neither can it affect
the output between the pulses for, even if it is by
chance 1n anti-phase with the signal, it is not strong
cnough to bring the combined signal level below the
upper slicing limit. .

The only times when such noise or interference
can affect the output of the slicer are at the begin-
ning and end of the sync pulse. If it is in the right
phase, anything occurring immediately before the
sync pulse reaches the upper limit of the slicer at the
start of the pulse, or immediately after it has passed
the upper limit at the end of the pulse, can cause a
premature crossing of the slicing region on the one
hand or a delayed crossing on the other.

Noise or interference occurring during the crossing
of the slicing region, or immediately after it at the
start of the pulse, or immediately before it at the end,
can delay the crossing on the one hand or make it
premature on the other.

With the normal direct system of locking, the sync
pulses are differentiated before being applied to the
time-base and it is only the leading edges that are
used. When interference or noise is small, therefore,
it is only that occurring in the immediate vicinity of
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the leading edge that can have any effect at all upon
the synchronizing. The total time of transition of
the leading edge of the pulse applied to the separator
is of the order of 0.25 npsec. It is only noise or inter-
ference which exists over a particular period of about
0.25-psec duration in each 100 usec that can affect the
synchronizing. The result is that when noise and
interference are small the effect on synchronizing is
very small indeed.

This is the normal condition of reception within
the service area. Noise is usually quite unimportant.
Ignition interference depends very much upon the
precise location of the receiver and is sometimes
serious and sometimes negligible. Probably, on the
average, it causes a small amount of line tearing, but
not to a degree which viewers find troublesome.

As the signal weakens, the effects of noise and
interference increase. Eventually, they may at any
time break into the slicing region to cause spurious
pulses which may affect the synchronizing. As
already explained, anything which occurs between
sync pulses demands a rather special phase and
amplitude relation to the signal to be able to produce
such a spurious pulse. Such a pulse can, thercfore,
only occur rather rarely and, even if it does, it will
not necessarily affect the time-base. The amplitude
cannot excced that of a normal sync pulse and thc
normal time-base is inherently insensitive to such
pulses unless they occur within, roughly, the last third
of the scan.

The sensitivity of a time-base to a triggering pulse
normally depends on the instantaneous amplitude of
the saw-tooth at the moment when it is applied.
There is a certain threshold level below which it has
no effect at all. In normal operation, this threshold
level is adjusted to occur at about two-thirds of the
scan so that the time-base is not triggered by thc
half-line pulses which occur during the frame flyback.
If this is not done, the line time-base is tripped by
these pulses at half-line intervals and the extreme
top of the picture is displaced sideways by a small
amount.

With normal direct locking, therefore, therc is a
great deal of inherent protection against noise and
interference. Anything occurring during the remain-
ing third can affect the synchronizing only under
certain special phase and amplitude relationships with
the signal, so that its effect is unlikely to be very
serious. The only time when the apparatus is wide
open to interference and noise is during and immedi-
ately after the leading edge of the sync pulse.

The time for which this possibility exists is a small
fraction of the line time and it is because of this that
ignition interference does not usually have a great
effect upon the synchronizing. Noise has a much
greater effect, because it is more continuously distri-
buted in time.

In spite of the inherent protection against a great
deal of noise and interference, as the signal gets
weaker the protection gets insufficient and there is
no doubt that in fringe areas something more is
wanted. The inherent protection which exists is due,
in essence, to a form of time selection which amounts
to a crude system of gating. It would be possible
to improve this quite a bit, but hardly to an extent
which would justify the complication.

An alternative to time selection is frequency selec-
tion and this is at the basis of all forms of flywheel
sync. The line sync pulses have a duration of 10 usec
and are repetitive at a frequency of 10.125 kc/s.
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The waveform can, therefore, be built up from a
series of harmonic sine waves of 10.125 kc/s funda-
mental frequency having particular amplitude and
phase relations. The phase of the fundamental bears
a specific relation to the timing of the sync pulses and
therefore contains all the information necessary to
effect synchronizing.

If the sync pulses are passed through a very sharply
tuned circuit resonant at their recurrence frequency,
this circuit will select the fundamental sine-wave com-
ponent to the exclusion of the harmonics. It will
produce a sine-wave output which, for a given circuit,
will bear a fixed phase relation to the input pulses.
Only the components of noise and interference lying
within the bandwidth of this filter circuit will be
passed and, as the sync signal has become a pure
sine-wave of no bandwidth, there is no limit to the
selectivity that can be used. Hence, noise and inter-
ference can be reduced as much as we want by
making the selectivity high enough.

In order to control the time-base, some particular
feature of the sine wave is selected as a reference
point and new sync pulses are generated to coincide
with it. The instants at which the sine wave passes
through zero are convenient ones, for instance, for
the wave can be squared and differentiated to pro-
duce new pulses.

This arrangement takes the form shown in Fig. 3.
The pulses from the sync separator are applied to
the frequency-selective filter to produce a substan-
tially pure sine-wave output. This is passed through
a phase-shifter to produce about 90° change of phase,
then to the squarer and thence to the differentiator.
The waveforms are sketched in Fig. 4.

The phase shifter is necessary because the output
pulses must coincide with the sync pulses if the
picture is to be properly placed on the raster, but
the peak of the sine wave corresponds to the sync
pulse and the output pulses are derived from the
zero points on the sine wave.

The arrangement of Fig. 3 does not demand a
great deal of apparatus. A single high-Q tuned
circuit driven by a pentode valve can be used for
the filter and another pentodec can act as a squarer.
The rest of the apparatus is built up mainly of simple
RC networks.

Looked at from another point of view, the tuned
circuit is shock excited by a sync pulse and rings
at its natural frequency. This, perhaps, makes the
flywheel action more evident.

Practical Difficulties

Certain difficulties arise in practice, some of which
demand a high-Q circuit to overcome them and others
a low-Q circuit! The half-line pulses which occur
during the frame-pulse period form a disturbance
which seriously affects the operation unless the Q
is fairly high. It has beer shown that the Q should
be greater than 30 for this disturbance to be small.*
The effect is to produce a iine displacement at the
top of the picture and is not unlike that obtained
with direct locking when the sync-pulse amplitude
is too great. The effect is not of major importance
for, at the expense of some complication, it is possible
to remove the half-line pulses from the wave applied
to the tuned circuit.

* “ Flywheel Synchronization of Saw-Tooth Generators,” by P, A
Neeteson (Cleaver Hume).
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.. Fig. 3.

A more serious difficulty arises from the fact that
the 10.125-kc/s frequency of the sync pulses is only
a nominal figure and the actual frequency may vary
over a range of about 4 This is because the
frequency is tied to that of the supply mains. If
the frequency changes, the tuned circuit is no longer
in resonance and there is a phase shift between the
output sine wave and the input sync pulses. The
local pulses produced from the sine wave, which
control the time-base, then do not occur at the same
times as the sync pulses. The picture remains in
synchronism but becomes displaced on the raster.
Flyback may start before the sync pulse so that the
right-hand side is cut off, or it may start after the
sync pulse so that a black edge appears on the right
and the left-hand side may be cut off.

This effect requires the use of a low-Q circuit
to minimize it, but it seems hardly practicable to
avoid fitting a panel tuning control for the tuned
circuit so that it can always be brought to resonance
by bringing the picture to its proper position.

This effect of the picture moving on the raster
with variations in frequency or circuit *constants”
is characteristic of all kinds of flvwheel sync systems,
although to quite a small degree in some.

There is another effect which is common to all
and this is a distortion of the shape of the picture
if the selectivity is made too great. Normally, in
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Block diagram of one form of flywheel sync system.
The waveforms are shown in Fig. 4.

Fig. 4.

Waveforms in the circuit of Fig. 3. The input sync
pulses are shown at (a) and the output of the filter at (b).

The phase-shifter and the squarer produce the changes
indicated at (c) and (d) and the final differentiation produces
the new sync pulses (e).
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television, the direct-locking system is used both for
the time-bases in the transmitting cameras and for
the time-bases of the receivers. If the sync pulses
do not recur quite regularly, therefore, there is no
very dreadful effect; both are controlled line by line
by the same pulses.

When flywheel sync is used at the receiver, how-
ever, conditions are very different, for the receiver
circuit will be constrained by the flywheel system to
run more regularly than the transmitting circuit. The
result is that although the edges of the raster will be
quite uniform the picture will be irregularly displaced
upon it.

Flywheel sync, therefore, demands a much higher
standard of perfection in the transmitted sync pulses
than will suffice for direct locking. To avoid this
form of distortion, it is necessary to make the sclec-
tive circuit of low-enough Q for it to follow any
variations of the pulses. In other words, if the sync
pulses do not occur quite regularly, they have a phase
modulation on them and the selective circuit must
have a bandwidth large enough to pass this
modulation.

Exactly the same kind of effect occurs with all
kinds of flywheel-sync circuit even if, because of
differences of circuit, the language used to describe
it is different. A distorted picture results if the
bandwidth is too small to pass any variations in the

transmitted pulses (flywheel effect too great) and this
limits the amount of noise and interference reduction
that is obtainable. There must be a compromise
between picture distortion on the one hand and line
jitter and tearing on the other.

The use of too narrow a band-width results in the
sides of the picture being somewhat bowed which
suggests that the sync pulses have a slight phase modu-
lation at frame frequency. This is especially the case
when the transmission is an outside broadcast. The
bowing is not too large and, for fringe-area reception,
is probably greatly preferable to line jitter and tearing,
especially as it will disappear with improvements at
the transmitting end. For local reception, however,
where jitter is absent and tearing rare, it makes the
use of flywheel sync disadvantageous.

Because of this effect, many practical flywheel
circuits embody a compromise bandwidth which does
not give the full noise reduction possible but which
gives a picture free from bowing.

It should be made clear at this stage that the form
of flywheel circuit referred to here and illustrated
in Fig. 3 is hardly ever used in practice. Practical
circuits are invariably of the negative-feedback type
and are virtually servo systems. They do, however,
still depend upon frequency selectivity, although this
is obtained in a different way.

(To be continued)

AMATEUR

TELEVISION

TRANSMISSIONS
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Picture received from amateur station at a

distance of 3! miles.
distortion is present.
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Some frame height

EAVESDROPPING on the amateurs has always been a pleasant
diversion for those who tire of the more official broadcast programmes.
The scope of this pastime has now been greatly increased by the possi-
bility of “looking-in,” as well as “listening-in,” as more and more
amateur television stations come on the air—though, of course, it
requires a convertor in addition to the ordinary television set. Some of
the pictures being transmitted are exceptionally good, and on the left
is an example of what might be picked up. This image (from a “live ”
programme) was transmitied on 436 Mc/s by G2W]/T of Dunmow,
Essex, using an image iconoscope camera. The standards were 200
lines, 50 pictures per second, with sequential scanning. It was received
at Abbots Langley, Herts, at a distance of 31 miles, by G3GDR, using
a 70-cm convertor and an ordinary 10-in commercial television receiver,
and this photograph was taken from the screen of the set. Similar
pictures can be received anywhere within 35 miles of Dunmow.

For those who have the necessary equipment for viewing but are not
sure whether there is a transmitter in their district, we give below a list
of amateur stations in current operation.

Vision |Vision| Sound
Location | Call Sign |[frequency| power [frequency| Standards

(Mc's) (W) (Mc's) (lines)
Dunmow.. | G2W]/T 436 20 145.2 200 sequential
S. London | G3CTS/T 427 — 4235 405 interlaced
Upminster | G3FNL'T 445 25 —_ 405 interlaced
Plymouth GSZTIT 427 3 — 200 sequential
Sunderland | G3BLV,T — 20 — 405 interlaced
Baldock G2DUS/T 427 3 — 200 sequential
Beifast GI3FWF T 437.75 40 1.8 band | 405 interlaced
St. Albans | G3]VO, T 445.5 10 o 200 sequential
Leicester.. | G3BAY/|T — — — —

Under construction :

Blyth .. | G3ACK 426 50 4225 405 interlaced
Cheimsford | G3CVO 438.2 6 145.1 405 interlaced

Operating times are not known except that G2WJ/T is normally on the air at
6.30 p.m. on Saturdays. The figures given are likely to change without notice.
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European Television

Lessons Learnt from the

International Relavs

By J. TREEBY DICKINSON*

Aerial installations on the summit
of the Chasseral, in Switzerland,
which provided the international
links to Hornisgrinde (Germany)
and to Milan, via Jungfraujoch and
Monte-Generoso, the vision and
supervisory speech links from the
various programme  sources in
Switzerland and the main link with
the two Swiss transmitters.

lT is now possible to look back vn the series of
international television relays which took place during
June and July with sufficient detachment to justify an
appraisal of their value. Mocreover, as it has now
been possible to make a preliminary, but necessarily
rather superficial examination of the large quantity
of technical data gathered during the six weeks that
the tests and programme exchanges lasted, we can
enumerate some of the lessons we have learnt as a
result of the operation.

Perhaps, however, we should first recall that eight
countries—Belgium, Denmark, France, the German
Fedcral Republic, Italy, the Netherlands, Switzer-
land and the United Kingdom—participated in this
experiment and that programmes originated by one
country were simultaneously broadcast in all the
countries. In order to make this possible, the
individual national television nectworks were tem-
porarily linked together by various means—usually
by transportable microwave-relay equipment of the
kind used for relaying television outside-broadcast
signals from the point of origin to some convenient
point on the permanent network. In many cases the
equipment actually used for the international links
was in fact material temporarily diverted from outside
broadcasting for this purpose.

It will be recalled also that three standards are used
by the participating countries—405, 625 and 819 lines.
The consequent necessity of converting the signals
from one system to another at two points in every
relay, with an inevitable loss of quality, was com-
monly supposed to be one of the most important
potential causes of failure. Indeed, the network was
originally planned so that two standards-convertors
would never have to be connected in tandem, that is
to say, the original signal would be delivered to the
input of each of the two convertors—it was never
to be converted first to one standard and the con-
"+ Furopean Broadcasting Union.
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verted signal passed on for further conversion to the

third standard. It was the engineers’ anxiety on this
account and equally because of the lack of reserve
equipment over most of the temporary links that
caused them to insist on the experimental nature of
the operation. Incidentally, the results of the pre-
liminary tests did little to dispel that anxiety.

Apart from the test period, however, when con-
tinuous difficulty was experienced due to the last-
minute installation of essential equipment, the
standards-convertors behaved very well indeed.
Except for momentary periods of maladjustment, no
serious deterioration of the quality of the pictures
can be attributed to the convertors. In this respect,
at any rate, the plurality of television standards in
Europe is little more than an inconvenience, and is
not the menace it was once considered. In point of
fact, the reliability of the links proved to be the
greatest source of worry. Whenever the links
worked the technical quality was usually acceptable,
but, before the coming series of programmes of a
similar nature can be undertaken, considerable atten-
tion is having to be given to the reliability of the
interconnections.

What, then, we may ask, was the reason for the
unreliability of the temporary links? To some extent
it was certainly due to the temporary nature of some
installations. Far more often than one would have
expected, failures were provoked by excessive fluctua-
tions of the mains supply voltage or even by complete
supply failure. Often this was:due to the inaccessible
sites of the relay stations, involving cither long tem-
porary supply cables or continual operation from
petrol-electric generating scts which were not intended
for use over long periods. The weather was also very
unfavourable and there were several failures
attributed to rain, wind and lightning. On the other
hand, at least one breakdown was caused by the
overheating of a relay installation through the sun
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shining on the metal enclosure in which it was
housed. Not only were the mains responsible for
complete failures, there was a lack of consistency of
performance due largely to the mains fuctuations.

In a preliminary note concerning these programme
exchanges* we described the test signals which had
been standardized for use immediately before each
transmission. They were a long square pulse of one
line length, varying in amplitude from picture black
to white level (Test Signal A), one or more narrow
pulses (Test Signal B) and a “saw-tooth ” rising from
picture black to white level during the period of a
line (Test Signal C). The third was, however, found
to be the most informative but the original testing
schedule was not ideal, because when a long network
was set up, adjustments made to improve the per-
formance of an early link had repercussions all the
way along the line. For this reason the schedule of
tests just prior to transmission was lengthened and
the period allotted to each test-signal was divided into
two, adjustments being made during the first half and
measurements during the second. It may be men-
tioned here that at a meeting in Paris immediately
after the exchanges it was agreed to modify the test-
schedule for future relays and increase the time of the
pre-transmission test-period to 2} hours. A standard-
ized resolution and gradation pattern is to be devised
by the Europcan Broadcasting Union and a special
test film incorporating patterns and scenes designed
to indicate the commoner shortcomings of transmis-
sion, will be prepared.

The agreed tolerances on the transmission charac-
teristics were found in practice to be very suitable.
In particular, it was noted that good resolution was
obtained when the rise-time for a square wavefront
was 0.3usec or less. When this figure was exceeded,
impaired definition was observed and the Paris meet-
ing agreed that, in future large-scale relays, a rise-
time of O.lusec over each individual section of the
network—a section being from one national control
centre to the next—should be aimed at, so that the
overall figure for the whole network might be
expected to be less than 0.3usec.

Permanent European TV Centre ?

This brings us to the question of the general
supervision of the whole network which was the
responsibility of the International Co-ordination
Centre at Lille set up by the Radiodiffusion-T¢lé-
vision Francaise, who accepted responsibility for a
very large percentage of its staffing and running costs.
At Lille there were two independent units, one con-
cerned with the presentation of the programmes and
the other—the Technical Co-ordination Centre—with
the technical supervision of the network. It quickly
became apparent to the author and Stéphane Mallein
of R.T.F., who shared the responsibility for the oper-
ation of the Technical Co-ordination Centre, that jts
functions would be rather different and more compre-
hensive than had been originally supposed. In fact,
its tasks fell into two' separate categories. First, the
operational control of the network as a whole, involv-
ing decisions relating to routing, test schedules,
switching procedure and the like, and secondly, the
actual checking of the technical quality of transmis-
sion over the network at any given instant. The first-
mentioned responsibility was, of course, the intended
task of the Technical Centre and it was carried out
* Wireless World, July, 1954, p. 319 et seq.
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effectively. For the second, however, the technical
equipment at the centre was inadequate and the
geographical position of Lille made it impossible to
monitor effectively many of the programmes. Where
the programme originated at a distant point in the
network the magnitude of the accumulated distortion
was apparent at Lille. The centre was able to
measure the transmission characteristics and, if any
parameter was out of tolerance, ask for measurements
to be made at each national centre in turn back
towards the origin until the defective section was
identified. This could not, of course, be done when
the programme originated in France or a country near
Lille.

When 1his problem was discussed at the Paris
“post mortem” meeting, it was decided that, for
future relays involving a large number of countries,
it may be desirable to dissociate the two functions.
The actual co-ordination of programmes would be
done from any reasonably central place having good
telephone and teleprinter communications with all
the national centres, whercas the responsibility of
monitoring the technical quality of transmission will
have to be delegated to onc or more of the national
centres for cach particular relay. The Paris mecting
decided to invite the Administrative Council of the
E.B.U. to consider the establishment of a permanent
European Television Co-ordination Centre.

Future Plans

Although in the foregoing we have inevitably
stressed the difficultics encountered and the short-
comings of the network, it must nevertheless be said
that from the point of view of the ordinary viewer
the continental exchanges were very successful.
However, viewers were doubtless prepared to accept,
or even expected, a certain amount of distortion dur-
ing the Junc-July period, as it was widely known that
the operation was a “first attempt ” and indeed some
surprise was expressed that there was only one major
breakdown in vision. Something better technically—
and perhaps it is not out of place to add: something
better from the programme point of view—will have
to be offered next time. The Programme Committee
of the E.B.U. has already planned a season of shared
programmes continuing from now until New Year’s
Day, but there is little time to set up new relay
routes with more permanent installations. Moreover
several of the relay stations used during the June-
July exchanges were sited in high and exposed
positions which would be quite impracticable under
winter conditions.

Another difficulty encountered by the engineers
operating the network was in describing to one
another over the supervisory telephone circuits the
technical quality of the pictures and the character-
istics of oscilloscope displays. It is clear that even
in countrics nominally speaking the same language
there are important differences in the technical ter-
minology, especially regarding television waveforms
and picture faults. In an attempt to make it easier
for the supervisory engincers to describe quickly
their observations, the E.B.U. is at present considering
how best to standardize the terminology, in French
and English, the two official languages of the Union,
and the feasibility of introducing a numerical code to
indicate the severity of certain effects. Final decisions
on all these matters will have to be taken at the
E.B.U. meetings which are now being held in London.
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Midget Television Set |

“1S it a model of a television set or just a very small television set? ”
This was the subtle problem which seemed to worry the authorities at
the Model Engineer exhibition this year when they considered L. G.
White’s latest essay in miniaturization. One felt they would have been
more sure of themselves had it not been actually a working receiver. Be
that as it may, the significant thing to a radio technician was thar,
although the set as a whole was scaled down, its components were the
same size as those in ordinary television receivers. The avoidance of
spurious feed-back and instability in such a closely packed chassis must
have been a reil headache to the designer.

The actual dimensions of the set are 7inx 6in x 4in, excluding the
rear projecting portion of the cathode-ray tube. A picture of approxi-
mately 13inx 13in is displayed on an ECR30 instrument c.r. tube, and
in addition to the television sound the Home, Light and Third pro-
grammes on medium waves can be received. The receiver is a “ straight ”
t.r.f. type and it uses 13 miniature valves and two germanium diodes.
There are four stages of r.f. amplification for the vision signal (the first
two being common to sound) and the germanium crystal detector is
followed by one stage of video amplification and then the c.r. tube. The
overall bandwidth to the tube is 1.5 Mc/s. In the sound channel the
crystal detector is followed by two a.f. amplifying valves, and the first
of these can be switched into a regenerative detector circuit to give
reception on medium waves.

Sync separation is provided by a thermionic diode. The time-base
generators, line and frame, each consist of a double-triode multivibrator
and a double-triode paraphase output stage. Multivibrators are used in
preference to blocking oscillators because they only require one double
valve whereas the blocking oscillator needs a valve plus a transformer
and therefore takes up more space.

For the power supply, a.c./d.c. technique is used. The valve heaters
are all in series and are fed from the mains through a resistance line cord.
High tension is obtained from a valve rectifier and several RC smoothing
stages, while e.h.t. for the c.r. tube (1.5kV) is produced in the same
unit by a series of voltage doublers. A small shielded transformer
supplies the heater voltage for the tube.

A special demonstration of the set was arranged for Wireless World
and, in spite of severe interference in the building, very good pictures
were obtained. The aerial used was nothing more than two pieces of
flex arranged as a half-wave dipole and suspended from a window
curtain-rail,

o bt v

[T

swsingiiarn e -

R v

Chassis of the receiver (approx. quarter size), showing how the power unit (right)
can be detached to give access to the rest of the circuit.
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RANDOM RADIATIONS

By “DIALLIST”

Not So Hot

PREVIEW day at the Radio Show is
intended primarily for V.I.P.s and
overseas visitors, a large proportion
of whom are potential buyers of our
products. Some manufacturers must
have forgotten this, or they’d have
taken more trouble about the adjust-
ment of their receivers displayed on
August 24th in “ Television Avenue ";
or was it the fault of the signal being
piped round the show? Considering
how good our 405-line pictures can
be, it was not a little galling to hear
foreign visitors telling one another
how much better things are with 625
or 819 lines. Among the more glar-
ing of the faults that I noticed were
these: bad ringing; sound-on-vision;
poor linearity; r.f. interference (due,
presumably, to the *“alternative™
signal); too much contrast—there was
more than one negative picture;
brightness so far advanced that the
frame flyback lines were showing;
frame jitter; line tearing; incorrect
focusing . . . and quite a few others.
Set after set was giving a travesty of
the performance of which it was
capable. I hope things were better
from the opening day onwards.* 1
don’t know, for I hadn’t the heart to
visit “Television Avenue” again.
The fashionable TV receiver this
year is unquestionably that with a
17-inch cr.t. I shall probably call
down a storm of criticism on my
devoted head when I say that in my
considered opinion a tube of that size
is too big for 405 lines, unless you
have spot-wobble, or spot-astig-
matism. Well, I’ll risk it, for that’s
what I hold quite firmly.

What's the Ilurry?

THOSE whose job it was to answer
enquiries and give explanations at the
stands of receiver and aerial manu-
facturers at the Radio Show must
have grown a little tired of the end-
less stream of questions about recep-
tion of the alternative television
programme. The man in the street
(cven if the said street is that of a
back-of-beyond  village) is pos-
sessed of the idea that wonderful
alternative programmes, receivable
everywhere, are just around the
corner: if he doesn’t take immediate

* Better. h\u still room for improvement.
—En.
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steps to acquire a 13-channel receiver
and the appropriate aerial outfit, he’ll
find himself badly left. It is difficult
to persuade him that it’s likely to be
a long time before the first of these
transmissions becomes available, and
cven then only in three areas. To
meet this insistent demand manu-
facturers have been more or less
forced to produce 13-channel re-
ceivers. But I was glad to sce that
many of them have also S-channel
receivers at lower prices. These take
the line—and I’'m sure it’s the right
one—that there’s no sense in paying
for facilities to receive the other eight
unless and until you know that you
can get one of them. When the
alternative programme comes your
way a neat and inexpensive adaptor
is at once available.

A.G.C. and the Local
Station
THE  local-station  medium-wave

receiver that I've installed in the
lower comparunent of my console
television set has evoked quite a few
criticisms.  J. L. Osbourne, the
designer, in his letter published in
the September issue stoutly main-
tains that I erred in eliminating a.g.c.,
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on the grounds that even if the local
stations don’t fade (they don't) it is
unlikely that all will put a signal of
the same amplitude into my aerial.

Actually, there is a considerable
difference in the three signal-
strengths: the Home is the biggest,

the Third rather smaller and the
Light the smallest. But as the signal
level doesn’t vary, except when one
or other of them is transmitting with
reduced power, I can’t see that the
inclusion of a.g.c. is warranted.
What I have done is to gang up the
3-position potential divided (used as
volume control) with the 3-position
station-selector switch. This may
be all wrong in the eyes of the
purists: but, believe me, it works,

Ah Me!

My great regret is that I made up
the local-station receiver for use with
the a.f. output stages of the television
set before the announcement was
made that all three programmes
would shortly be available on v.h.f.
with frequency modulation. Though
not a few people spend time and
money on trying to obtain high-
fidelity reproduction from medium-
wave transmissions, there isn’t much
point in so doing, for no set can (or
at any rate should) reproduce what
isn’t there. I'll admit, though, that
you can make the m.w. broadcasts
sound a whole lot better than they
do when reproduced by the ordinary
domestic receiver. 1 suppose that
I’ll now have to start thinking out

PUBLICATIONS

Net By
Price Pos!

25/ 26/3

3/6 3/10
T. W.

3/6 39

London, S.E.l1.
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(unless once of W.W.s brainy con-
tributors saves me the trouble) a 3-
station frequency-modulation receiver
to replace the present medium-wave
outfit in the lower compartment of
the TV set.

Pigeon Flutter

A FRIEND of mine has a peculiar
television problem. A near neigh-
bour of his has a large flock of
pigeons, which decide everv now and
then to rise in a body and 1o conduct
a series of acrobatics. He finds that
they cause very much the same kind
of picture flutter as that normally
associated with the passing of an
acroplane. I don't see any reason to
doubt him: birds, particularly when
flying in tight formation (as pigeons
do), can be almost as effective reflec-
tors of metre-waye radio transmis-
sions as aeroplancs, This  was
brought out in the early days of the
war when the first tentative proximity
fuzes for A.A. shells were under trial
on the south-east coast. Many pre-
mature bursts occurred and it was
some time before it was realized that
these were due to wave-reflections
from seagulls! s one justified in
reporting to the overworked anti-
interference department of the
G.P.O. the spoiling of TV pictures
by pigeon flutter?

CITY & GUILDS
EXAMINATIONS

THE examiners of the City & Guilds of
London Institute have. from time to
time, drawn attention to the weakness
in mathematics displayed by many of
the candidates sitting for the telecom-
munication engineering examinations,
especially those unable 10 attend courses
of instruction at a technical college. The
institute has, therefore, adopted a re-
commendation that there should be a
pass in both Mathematics [ (introduced
this vear) and II for the award of the
intermediate certificate in telecommuni-
cation engineering.

In the City & Guilds regulations and
syllabuses covering telecommunications
and electrical subjects for 1954-55 it is
pointed out that the M.K.S. system of
units will eventually be used exclusively
in the question papers but during the
transition questions will be framed in
both AMK.S. and C.g.s.  units and
answers using cither svstem  will be
admissible.

Next vear's exam‘nations in telecom-
munications principles will be held from
May 4th tw 10th, in mathematics for
telecommunications from May 17th ©
19th, and in radio from May 9th to I6th.
The written examinations for the
R.T.E.B. certificate for radio servicin
will be held on May 3rd and Sth ang
the practical test on May 14th. Those
for the television servicing certificate will
be on May 9th and 11th (written) and
18th (practical). The Radio Amateurs’
Examination s fixed for May 6th.
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On-the-Record Intervieiwcs

IT 1S reported by a correspondent in
World's Press News that during an
off-the-record interview with a V.L.P.
an enterprising journalist had a tiny
tape recorder concealed in his pocket,
so that the interview became very
much an on-the-record one. I
should very much like to have details
of this vest-pocket tape recorder as
the smallest one I could find at this
year's Radio Show weighed 141 1b
and was of considerable bulk as one
would expect. There is, I am told,
one weighing only 12 lb, but it is far
from pocketable.

1 use a very different method when
I wish to put an off-the-record inter-
view on the record, and my apparatus
really is of pocket size. What 1 do
is to leave the recording apparatus,
which is coupled to a microwave
receiver in my car, parked outside or
very near to the building where I am
to interview my victim. Since the
required radio range between the car
and myself will be but a few yards
1 have only to use a fly-weight and
fly-power transmitter.

1 do not descend to the subterfuge
of concealing my transmitter in my
pocket. It is disguised as a hearing
aid and the wire running up to my
ear is the aerial.
motor before leaving the car but I am
hoping in future to start and stop it
as necessary by a simple radio-
telearchic method which has been
suggested to me by the Sarah sea-
rescue apparatus which was demon-
strated at this year’s show. Sarah
seemed to combine speech and pulse
technique very successfully and with
its 16 watt power has a range of very
many miles.

Doll’s House T.V.

VERY FEW of the reports on the
Radio Show made more than a pass-
ing reference to what I regarded as
one of the most interesting items in
the exhibition—a working model of
a doll’s house television receiver.
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1 start the tape ’

UNBIASED

Now I am not suggesting that
there is likely to be any great demand
for doll’s house television sets per se,
but immediately 1 saw the set I
realized that it was the exact thing I
wanted to fasten on the arm of my
easy chair to give me personal view-
ing. In a couple of years’ time these
small personal television receivers
will be a necessity in every home in
order to avoid family dissension as
to whether the B.B.C. or L.T.A. pro-
gramme should be viewed.

It would, however, be necessary, to
provide a connection for headphones
if two members of a family wished to
stay in the same room while receiving
different programmes. Incidentally,
1 deplore the lack of a headphone
connection in today’s sound-only
personal portables.

The Electronic Typist

IN A RECENT science review pub-
lished by The Times there was an
announcement by a well-known firm
of electronic engineers of an impend-
ing development which, in my
opinion, is fraught with very grave
social consequences. From this firm’s
very guarded statement, I gather that
its “electronologists—le mot juste, 1
think—have in the laboratory stage
an automatic typewriter which will
one day sweep out of our offices what
1 once heard a misogynist call
“female typing facilities.”

Now I don’t know exactly what
sort of a machine this firm's engineers
are striving to create but it is prob-
ably similar to one which I have often
thought of introducing myself;
namely, a machine to convert the
spoken word into typescript without
the necessity of any time-wasting and
tea-consuming females. The reason
why I have held my hand is solely
that 1 realize the serious social con-
sequences which such a machine
would introduce into office life.

Maybe the directors of the firm
responsible for this device are all
rather young and have no recollection
of the crude barbarities and coarse
profanities which were commonplace
in offices before the coming of the
typewriter and the civilizing influence
of its female operators.

1 can only say that I, for one, shall
not be prepared to install an
“ electronic typist” until it can fulfil
all the functions, humanizing as well
as utilitarian, which our existing flesh
and blood ones and their pre-
decessors have fulfilled since their
introduction in the latter days of
Queen Victoria when, as my grand-
father has told me, they had a sober-
ing effect on all male members of
his staff.

www americanradiohistorv com
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Panhellenic Plurals

1 WAS interested in the letter of D.
J. Bataimis of Athens in the Septem-
ber issue. His plea that we should
use the correct stem “iont-” when
forming ionogenic (or more correctly
jontogenic) words means uprooting
many precedents. Faraday who very
aptly coined the word ion in 1839,
gave us ions for the plural, while in
the issue of Nature for October Sth,
1890, a writer used the adjective
ionic; maybe some of you know of a
still earlier reference.

But we must not forget that when
we threw overboard the expressions
« condensers,” “ resistances,” etc., we
created a good precedent for jettison-
ing precedents. Let us, therefore, go
further than the suggestion of Mr,
Bataimis and speak of ionta instead
of ions and let us use “-tra” for the
plural of the great and growing
“_tron™ family. A hybrid Latin-
Greek word like positron requires
more radical treatment but can easily
be turned into “theton™ or “theta-
tron.” But surely this job of
standardizing words is onc for some
body like the International QOrganiza-
tion for Standardization?

Talking of hybrid- words reminds
me of television. 1 wonder if Mr.
Bataimis can suggest a satisfactory
substitute for this euphonious and
universally accepted bit of jungle
jargon? What, [ wonder, is the
word used in Athens today? Could
it be TyAeBurn?  Perish the thought!

Mitres and Scalpels

IT IS very gratifying when sugges-
tions appearing in these columns are
promptly taken up by those in high
places. I am glad to see that the
Archbishop of Canterbury agrees
with some of my views in the July
issue when 1 pleaded for a similar
degree of aid to be given to the deaf
as 1s given to the blind to help them
enjoy the B.B.C. programmes.

The Archbishop wants special TV
programmes for the deaf, but 1 can-
not help feeling that a better idea for
those too afflicted to use headphones
would be for explanatory captions
to be shown on a small c.r.t. at the
side of the main one. This would
need extra ether space but not a very
wide band, and, of course, the cap-
tions to Band 1 programmes nzed
not be radiated in that band.

Those charged with the cure of
our bodies, as well as those ordained
and consecrated to the cure of souls,
are also thinking along the same lines
as myself. I see that a hospital in
Bristol has adopted the closed-cir-
cuit home-grown programme system
which I advocated last February.

WIRELESS WozrLDp, OCTO3ER 1954
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A weighty
problem here ...

The portable had everything—except sufficient room to take the battery. Brute force was
no solution. Only specially designed batteries could save the set.

Designers of battery radio sets should note this dilemma. Time, effort (and money) are wasted
If you prepare a design and then find you haven’t left room for the battery. Naturally, Ever
Ready can make up special units but it’s so much simpler to call us in early so that your set is

designed, if possible, to take one of our many standard batteries.
&&%‘\M

VERREADY| DRY BATTERIES FOR RADIOS

i\\ '>K‘ If you have a design problem involving dry batteries, get in touch with us at
N Hercules Place, Holloway, London, N.7. Telephone: ARChway 3030.
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Thyratrons
for Industrial
Electronics

MOTOR CONTROL ' D.C. INVERSION - RELAY OPERATION
RESISTANCE WELDING - REGULATED D.C. SUPPLIES

More and more applications in industrial electronics are
being based upon the thyratron. This type of valve—long
established as superior to a vast number of mechanical devices
—is being applied to new industrial tasks almost daily.

Mullard, manufacturers of the United Kingdom’s most com-
prehensive range of thyratrons, are making a major contribution
to progress with low cost valves of tested sturdiness and long
life characteristics.

These thyratrons range from subminiature types less than
one-and-a-half inches in length to large valves with mean anode
currents of over six amperes—in fact, the range includes
thyratrons for almost every known application in industrial
electronics. Designers of new devices and users of existing
equipment are invited to write to the address below for further
information and assistance.

INERT-GAS-FILLED

—may be operated over a wide range of ambient
temperature

—short heating-up time

—any mounting position

—suitable for both fixed and mobile equipments

MERCURY-VAPOUR

—low initial cost
—extremely long life

Mullard American cv Max. Mean

Type No. Type No. Type No. L)

ANI —_ Cvii28 0.3
EN32 —_ CV2253 0.3
EN70 5643 CV474 0.02
ENSI 2021 Cv797 0.1
XR(-3200 5544 cv2210 32
XR1-6400 5545 cv2215 6.4

XG1-2500 *57/5559 — 25
XG5-500 *|7/5557 — 0.5
XGQ2-6400 *{05 — 6.4

*Type No. usually prefqced
by manufacturer’s initials

MULLARD LIMITED, COMMUNICATIONS & INDUSTRIAL VALVE DEPARTMENT,
CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, WASE . 28

MVTI164



7’/ X 4//
Elliptical

| 7
3?

PM. 3G

WIRELESS WORLD OCTOBER, 1934

FLAC c/osed field...

... LOUDSPEAKERS

These loudspeakers have been designed to provide minimum magnetic
interference together with high acoustic efficiency. ELAC Elliptical and
round loudspeakers are used in most of the leading Television and

Radio receivers.
PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER.

{

” l
Flux 6,500 64 1 Flux 6,500
Gauss 19/19 | PM. 6G i Gauss 19/10
— { -
|
Flux 6,500 i Flux 7,500
Gauss |7/2 | PM. 8D | Gauss 26/5
i
|
Flux 6,500 10" Flux 7,500
8/6. ! :
| Gauss 18/6 PM. 10D Gauss 3l/8'

ELECTRO ACOUSTIC INDUSTRIES LTD.

Stamford Works, Broad Lane, Tottenham,_ N.15
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131 SLOANE

STREET

WIRELESS WORLD

| VIBRATORS - VIBRAPOWER UNITS

LONDON * SWI

e G Y o e

i

ILF. AF. & MAINS TRANSFORMERS
COILS & CERAMIC SWITCHES

GHT & WEAIRE LTD

Telephone: SLOane 2214/5
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% Marconi

R.F. Test Set

Type TF 8904

A Gombined Signal
Generator, Frequency
Meter, Power Meter
and Spectrum Analyser
for Microwave
Measurements

This new Marconi Test Set is for
use in the frequency range 9000 to
9680 Mc/s. Output from the
signal generator section can be
c.w., or either pulse or sawtooth
frequency modulated, and its level can be varied from 46 to —115 dB relative to 1 mW. The
measurement range of the power meter is from +47 to —10 dB relative to 1 mW. The sensitivity
of the spectrum analyser section is sufficient to allow its use with transmitter mean powers as
low as 1 watt. The waveguide coupling components supplied with the Test Set include a
switched two-way directional coupler for measuring v.s.w.r.

MARCONI insTRUMENTS

SIGNAL GENERATORS - BRIDGES - VALVE VOLTMETERS - Q METERS - WAVEMETERS

FREQUENCY STANDARDS +« WAVE ANALYSERS - BEAT FREQUENCY OSCILLATORS
MARCONI INSTRUMENTS LIMITED . ST, ALBANS . HERTS . Telephone: St. Albans 6160/9
Midland Office: !9 The Parade, Leamington Spa Northern Office: 30 Albion Street, Kingstor;-upon-Hull

Export Office: Marconi House, Strand, London, W.C.2

TCS53
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PROFIT..,

BY EXPERIENGE

Type numbers in the Mullard system of valve type nomenclature
are a form of shorthand giving brief technical details of each valve
type. For instance, the Mullard EFg1 is a miniature R.F. pentode
with a heater rating of 6.3V. This, of course, is vital information,
which indicates the sort of function the valve will perform. It is
primarily intended for use as a R.F. amplifier or mixer valve in
television receivers.

But just as vital as knowing what a valve will do, is knowing how
long it will do it efficiently. The name Mullard before the type
number means that the valve is the result of Mullard advanced
quantity production techniques and extremely stringent quality
control — the secrets behind the remarkable dependability of
Mullard MASTER Valves.

Mere /s orer 30 years’ experience
betnnd The Mullard EF I/

R T &7 e Ex pERIERNCE
OF THIS SERVICE ENGINEER

Mr. J. Haskell of the Radio & Television Department of Messrs. Jordan’s
Garage, Lid., Godalming, says :(—

It is not by mere chance that we use Mullard replacements. It is because our
long experience in radio has proved that Mullard valves are consistently
reliable and efficient—saving us time and trouble and ensuring the continued
. I satisfaction of our customers.” i

Mullard ,

BLACKBURN MITCHAM LYTHAM-ST.ANNES WHYTELEAFE
FLEETWOOD GILLINGHAM HOVE WADDON RAWTENSTALL
—

IZE!I']'EIJ MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE. LONDON, W.C.2

MVYM 2858
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4/1/ /VUW —a range of
~— ‘CERAMICAPS’ for your

=3 Storage Unit!

L¥A

OCTOBER, 1954

The LAB Continuous Storage Unit is widely acknowledged
as the most efficient and convenient method of storing and selecting
resistors.

with the introduction of LAB pak’d ¢ Ceramicaps’.

Now its usefulness is still further extended

With the LAB Unit, research and experimental

laboratories and small production groups
have to hand immediately, a complete range
of resistors and ‘Ceramicaps’, easily selected
with card index simplicity from some 700
sorted and carded components. Empty cards
are merely replaced with full ones

e from stock.

(]
ua0 B

The 1LAB unit is supplied

- L

oN FREE with initial purchase
: Oﬂe;{o“s to your specification.
_ o Standard assortments
. L ) available. Each LAB Unit
] v w{.ﬂw f)".:’
| ey e can be used to store one type
1 A i of component exclusively, or

i'\s&w;&im

£

.

'.,*;\il'

\

RESISTORS

Ref, Type Loading | Max. Range Dimensions
I Yolts
T $ watt § watt 250 10 ohms P xh”
to 10
R § watt 1 watt 500 megohms ¥'xi
a8 Tolerance available + 20%, 10%, 5%
HIGH STABILITY RESISTORS
HS3 + watt § wate | 750 { | ohm
to 500 10" x0.1°
megohms
Tolerance available +5%, 2%, 1%
WIREWOURND RESISTORS
5 ohms to 100K ohms — 5-10 watts
‘CERAMICAPS '
Tubulars 3- 470 pf Tolerances +2%, 10%
500 - 5000 pf Hi-K

The Lab Continuous Storage Units are available from your normal source
of supply, but more detalled information can be obtalned from

g

quantities of the complete
range of resistors and
‘Ceramicaps’. Full details and
illustrated list will be sent on
application.

|

THE 2
CONTINUOUS

STORAGE UNIT

% Continuous Storage for
Resistors and ‘Ceramicaps’

% Values separately carded

% Finger-tip Selection

THE RADIO RESISTOR COMPANY LTD

50 ABBEY GARDENS LONDON

N.wW.8 Telephone: Malda Vale 5522
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Track Assembly

Photo courtesy
of Ultra
Electric
Limited

Moulded with

“Araldite’

This selector unit (part of the Ultra Jet Pipe
Temperature Control System) controls the
temperature of the exhaust gases of a turbo-jet
aero-engine.

The resistance elements and track segments are
moulded in ‘Araldite’ Casting Resin B, simplify-
ing assembly and sealing the -elements against
climatic changes and ensuring mechanical
stability.

This is another example of the versatility of
‘Araldite’ epoxy casting resins which combine
exceptionally low shrinkage on setting with
resistance to high temperatures, humidity and
corrosive agents. ‘Araldite’ epoxies are facilitat-
ing production in many industries—most
notably in the potting and sealing of components
for radio, electronics and electrical engineering
generally.

THESE ARE THE NEW EPOXIES!

‘Araldite’ (regd.) epoxy resins are obtainable in the following forms :—

@ Hot and cold setting adhesives for metals and most other materials in common use

@ Casting resins for the electrical, mechanical and chemical engineering industries
@ Surface coating resins for the paint industry and for the protection of metal surfaces

Full details will be sent gladly on request.

‘Araldite’

epoxy casting resins

Aero Research Limited

DUXFQORD, CAMBRIDGE. Telephone : Sawston 187 A Ciba Gompuny

® 264-75 A
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B.B.C. ,WENVOE
TELE'VISIOriv'TRAN,SMlTTER

]

At Wenvoe (as alsopat Kirk o’ Shotts) Gresham
Transformers were specified for both the sound and
vision transmitters to meet the demand for utmost
reliability and efficiency. The Gresham Transformer
unit supplying power to the sound transmitter consists
of 25 transformers and chokes compactly assembled
in one tank to give EH.T., Filament, Peak Wave,
Grid Control ;nd Smoothing. !

Gresham Transformers Ltd. are Specialist Desi‘gners and Manufacturers who have progressively established and
sustained a reputation for producing the most reliable transformers in Britain. Ranging in size from miniature
electronic types to power distribution transformers up to 1500 kVA, 33000V their products are in constant demand
in the fields of Radio, Electronics, Industry and Powsr Supply.

To Every Transformer Problem'There is a GRESHAM Answer

ya Val
GRESHAMY -
TRANSFORMERS ﬁ =

HANTORTH

TWICKENHAM ROAD, HANWORTH, MIDDLESEX. FELtham 2271-4
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ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone: LARkswood 4366/7/8

Modern in conception, design and performance,

the E.2., with its exceptionally wide range,
not only fulfils to-day’s needs of radio

and television, but anticipates the requirements

of tomorrow. More than ordinary care

has been used in screening and filtering. Asa ”m
result, stray field is less than 3. V. at 100 Mc/s.

@ Frequency accuracy of 4 1%, extends S i na I
over the whole range. @ Output voltage 1. V. to g |
100mv. and approx. 1v. at full R.F. Socket. g enera t or

@ Internal modulation; external modulation to 80%,

@ A.F. Output variable 0-50v. at 400c/s.

@ Size 13" X 101" X 8. @ Weight 17} Ibs.

100 Ke/s =100 Mc/s ON

ADVANCE TYPE E2
FUNDAMENTALS

LIST PRICE £28.0.0
IN U.K.

..............................................

e

@,

Full Technical Details available in
Folder W/14

ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17 Telephone:; LARkswood 4366/7/8
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REAL HlGH FIDELITY at modest cost . . .

® Manufacturer-to-Consumer policy saves you 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,
sm :11 Halls, Schools and Gramophone Societies
and single items for replacing in existing equip-
meats and radiograms.

Our Chief Engineer, who is operating a Technical

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

No. | “SYMPHONY " AMPLIFIER is a 3-channel
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. lt is thus possible to arrange
the frequency-response of the amplifier to a curve equal
and opposite to the resultant curve of the other items in
the chain so that what finally registers in the brain is as
per original. This flexibility of control is far more impor-
tant than mere nominal linear response of the amplifier,
as the pick-up, speaker, etc., are not linear. Independent
Scratch-Cut is also fitted and special negative-feedback,
circuit employed, The Amplifier can accommodate a wide
variety of records from old 78's to new L.P.’s. Input is for
all types of pick-up of 0.2v. output or more and there
is full provision (and power) for Radio Tuner. It is available.
to match 2/3 or |15 ohms speakers, Price: 10 gns. (carriage
5/-). Fitted in Portable Steel Cabinets, 35/- extra.

No.2"“SYMPHONY ' AMPLIFIER as No. | but with
J0-watt Push-pull triode output and triodes throughout.
Woden mains and output transformers and choke. Full
provision and power for Tuner. Output tapped 3, 7.5
and |5 ohms. Competes with the most expensive ampli-
fiers on the market yet costs only |5 gns. (carriage 5/-).
Fiteed in portable Steel Cabinet 2 gns. extra.

"

ceece

“*SYMPHONY ' AMPLIFIERS with REMOTE
CONTROL. Both the above model Amplifiers are avail-
able with all controls on a separate Control Panel with
up to 4 feet flexible cable which simply plugsinto the ampli-
fier. Enables the Amplifier proper to be sat in the bottom
of a cabinet whilst the controls are mounted conveniently
higher up. Extra cost 2 gns.

" STUDIO SYMPHONY * AMPLIFIERS, Models |
and 2, new models specially designed to get the maximum
out of the revolutionary new Collaro Studio pick-ups and
heads type ‘‘'P.’" Specification. as per our Standard
Symphony models but with high-gain, low-noise, built-in
Pre-amplifier stage with separate switched correctors for
Std. and L.P. Third position on switch provides input
matching for Acos and similar output pick-ups. These
remarkable new models thus provide allthe facilities and
matching of our Standard Symphony Amplifiers PLUS
the specialised Collaro matchings. Send for copy of
““The Gramophone'® review of these instruments.
Price: No. ¢, 12 gns.; No. 2, 1T gns. Carriage 5/-.

CURRENT GARRARD PRODUCTS AVAILABLE FOR
IMMEDIATE DELIVERY FROM STOCK AT PRESENT.
3-SPEED GRAM UNIT MODEL * T " with new type
turnover pickup head, £10/12/8, post 2/6.

MODEL TA as above, but with plug-in turnover head,
£10/16/-, or with two separate high fidelity Acos HGP35
heads, £12/15/6. Unitless heads, £8/11/-, post 2/6. Heads,
42/3 each, post |/-.

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

Heads to fit this unit: Decca XMS, 55/-, Decca Crystal,
35/-, Garrard Standard Magnetic, 25/-, miniature magnetic
low impedance, 25/-, miniature magnetic high impedance,
35/-. Post on heads |/-. Unit can be supplied with any
combination of above heads and is carefully adjusted for
stylus pressure on despatch.

RC110 NEW MODEL AUTO-CHANGER with new
type turnover head, £13/19/6, carriage 5/-.

MODEL RC75M, less heads, €15/4/6, with new turnover
head, £17/9/6, with two separate Acos HGP3S heads,
£19(9/-, carriage 5/-.

RC80M, less heads, £17/1/7, with new turnover head,
£19/6/7T, with two XMS heads, £22/11/6, with Garrard
head for miniature fibres for Standard, and Decca crystal
for LP, £20/12/-, carriage 5/-.

COLLARO latest model AC3/544 3-SPEED GRAM
UNIT, with new "’ STUDIO ** Pickup type “O " or
P £10/6/1, post 2/6.

COLLARO latest model3RC53| AUTO-CHANGER.
We are pleased to say that after most careful and rigorous
trial, we can highly recommend these latest improved
Auto-Changers by Collaro. The standard of engineering
is of the highest and in addition to being very easy and
quick and foolproof in operation, they are fitted with the
revolutionary high-fidelity plug-in ** STUDIO ' Pickup
heads of which the Type ‘“ O is matched to radio sets
and medium-gain amplifiers and the Type *' P "* is designed
for high-gain amplifiers. The Type '*P ' is exactly
matched to our new model Studioc Symphony Amplifiers.
The price complete with either type pickup head is
£15/3/-. The 3REC532 as above, but mixes 10-inch and
12-inch records, costs £17/10/-, carriage 5/-. Delivery
from stock, lllustrated leaflet 24d.

TRANSCRIPTION MOTORS IN STOCK.

COLLARO MODEL 2000, less pickup, £13/9/6.
COLLARO 2010 with pickup complete on unit plate,
£18/4/9.

CONNOISSEUR, £21/17/3.

'l GOODMANS CORNER CAEBI-
" NETS (left) for the AXIOM 1[50
Mark 2 manufactured by us to Messrs,
Goodmans’ measurements. Height,
44in. Price: complete kit in plain
board with felt, 8 gns. Price ready
built, 10 gns. Finished in figured
walnut, 16 gns, Other veneers to
order, Carriage extra according to
area.
‘“SYMPHONY " BASS REFLEX
CABINET KITS. 30in. high, consist
of fully-cut #in. thick, heavy, inert,
| non-resonant patent acoustic board,
i deflector plate, felt, all screws, ete.,
and full instructions. 8in., speaker
? model, 85/-; |0in. speaker model,
. 97/6; 12in. speaker model, £5/7/6.
The design is the final result of extensive research in
our own laboratory and is your safeguard of optimum
acoustic results. Carriage 7/6. Ready built, 10/6 extra.

HIRE PURCHA SE FACILITIES

NOW AVAILABLE on orders of £I5 or over.

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

NORTHERN RADIO SERVICES

11 & 16 KINGS COLLEGE RD., ADELAIDE RD.,
LONDON, N.W.3. Phone: PRimrose 8314
Tubes: Swiss Cottage and Chalk Farm.

Buses: 2, 13, 31, 113, 187.

REGD. DESIGN

“SYMPHONY BASS
REFLEX CABINETS, fully
finished in figured walnut, oak
or mahogany to our own
design and to match our
Console  Amplifier Cabinet,
enabling the housing of a whole
equipment in a two piece suite,

cost: {2in. speaker model,
E11410/-;  10in., £11; 8in,
£10/10/-,  Carriage according

to area, The [0in, model is
ideal for the WB HF 1012 (see
““The Gramophone'' review
March).

CONSOLE AMPLIFIER
CABINETS (above), 33in.
high, lift-up_lid with piano
hinge, take Tape Deck, Gram
Unit or Auto-changer, Ampli-
fier, Pre-amplifier, and Radio
feeder Unit, finished medium

walnut  veneer. De Luxe
version, 10 gns. carriage
according to area. Other

veneers |0/- extra,
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Now—far ahead of its time—Great new
|0KW Short Wave Transmitter!

32 new, special features that won’t be matched for years —
now available in new RCA BHF-10A Broadcast Transmiiter!

Puts the INVESTOR far ahead!

Years-ahead engineering makes
the new RCA 10KW transmitter
an exceptionally sound investment.
Installation costs are low, for this
self-contained transmitter can be
installed in existing buildings with-
out alteration. Maintenance has
been simplified—and routine oper-
ation can be handled by non-tech-
nical personnel!

e
Front view of BHF-10A transmitter reveals handsome, functional design.

Requires only 33 sq. ft. of floor space.

Puts the BROADCASTER far ahead!

The new BHF-10A has sufficient power to cover large
service areas; quick frequency change, to increase use-
fulness; unsurpassed reliability, for unbroken service.
The opportunities for commercial stations to increase
revenue are built in!

Puts the ENGINEER far ahead!

Here are just a few advantages for the engineer: easy
maintenance, through use of a limited number of
high-gain tubes. Air cooling. Simplest tuning. Elec-
tronically protected circuits —and full power for
zonal broadeasting in 90, 75 and 60 metre bands, and
international broadcasting over a frequency range of
3.2 — 26.1 mc.

These are just a few of 32 special features of this
RCA transmitter that ushers in a new era of radio —
proud achievement of RCA’s 30 years of broadcast
pioneering. Write today for booklet giving complete
specifications!

Rear view, power output section showing
PA tuning and output coupling unit.

RCA INTERNATIONAL DIVISION

{92\ RADIO CORPORATION of AMERICA

w RCA BUILDING |
30 ROCKEFELLER PLAZA, NEW YORK, N.Y., U.S.A. ks, ®
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BRITISH TAPE RECORDER'S SUCCESS

20th CENTURY-FOX FILM

Zulus listen attentively whilst Mr. D. H. Geerdts plays back African
music recorded on the Celsonic Tape Recorder.

Only Celsonic Recorders give these

admnmgef at the same price!

1. Studio quality performance at prices the amateur can aiord.

2. At one session it will record 3,280 ft. of tape full track or
6,560 ft. half track.

3. Longer play-back times: 85 minutes uninterrupted for music
or 170 minutes for speech only. These times are doubled on
half track.

4. Superimposing device incorporated and synchronising unit
can be supplied to link up tape to film.

Write for details :—

EXCEL SOUND SERVICES LTD

CELSONIC WORKS, GARFIELD AVENUE, BRADFORD 8, YORKSHIRE. re: : racfora 4s027.

OCTORBER, 1954

I N

RECORDINGS OF
ZULULAND

Celsonic equipment was used
exclusively to record African
music and sound effects for the

20th CENTURY-FOX

Cinemascope Production

"UNTAMED"

The Studios report :—
““The Sound was excellent at both
7% inches and 15 inches per second.”

/CELSONIC\
S 7
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A NEW-PRINCIPLE
A-G AUTOMATIC
VOLTAGE STABILISER

We have now had released to us by a Government Department the
design of our ““A.C. Mains Regulator, Automatic, Step, Mark II"’, and
are therefore manufacturing this unit for general sale. It ideally fills the
need for a cheap, small and light Stabiliser. Although it measures only
8%in. x 4}in. x 5in., weighs as little as 11 1bs., and costs only £24 net,
it has a performance fully equal to any similarly rated Automatic
Stabiliser of the resonated, saturated core type, without any of the
disadvantages.

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

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

all types of American tubes,

tiometers, etc.

The NEW ““ASR-1150"’
costs only £24 net

Complete information is obtainable from:

CGLAUDE LYONS LTD., sTABILISER DIVISION,
QUEEN'S HQUSE, 180-182 TOTTENHAM COURT ROAD, LONDON, W.1
{Telephone MUSeum 3025-6 Ext. |3)

MEMO: If you are interested in infinitely-variable Transformers, do not forget the almost indispensable
“ VARIAC" (Reg'd. Trademark). Models are available from 170VA to 21kVA. Our Catalogue V-549
(3rd Edition) tells the whole story, and will giadly be mailed free gnd post free, on request,
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PRICE REDUCTION
12E1 BEAM TETRODE

NOW £2 LIST

Increased demand for the¥ldiswan Mazda 12E1 Beam
Tetrode has enabled us to stepiup production and thereby
offer a reduced list price.

The 12E1 has the unusua]ly;g' high maximum cathode
current rating of 300mA with (a screen voltage of 150V.
Mutual conductance is 14mA/Violt. It is, therefore, very

5 suitable as a series or shuncivalve in stabilised power

packs. It also finds applicationdin electronic control and

: - other circuits.

RATPING
Heater Voltage (volts) Vh 6.3
Heater Current (amps) in 1.6
¥aximum Anode Voltage (volts) Va(max) 800
Maximum Screen Voltage (volts) Vg2 (max) 300
Max imum Control Grid Voltage Vgl (max) 100
Maximum Voltage betwsen
gl and &2 (volts) Vgl-g2 400
Mutual Conductance (ma/V) Zm * 14
Inner u 21,82 ® 5,3
Maximum Anode Dissipation (watts) a 25
Maximum Screen Dissipation-(watts) Pga 5.0
Maximum Cathode Current (mA) Tk(max) 30!
Maximum Potential Heater/Cathode
e (volts DC) Vh-k(max)t# 300
Reduced prices also ® Taken at Val= Vg2 = 150vIa = 200 mA.
for # Provided the\cathode 1s"positive
19H4 to £5 .0 .0 A1l maximum ratings are) Absolute{values not Desten Centres.

I9HS5 to £8 . 0. 0

Full technical information
available on request

) EDISWAN
e MAZDA

RADIO DIVISION - THE EDISON SWAN ELECTRIC COMPANY LIMITED
155 Charing Cross Road, London, W.C.2. Telephane: Gerrard 8660. Telegra:ns: Ediswan, Westcent, London
Member of the A.E.I. Group of Companies. o
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the

new Ser[es e

TAYLOR T.V. OSCILLATOR
MODEL 924

This robust Sweep Oscillator is designed
for rapid alignment of T.V. Receivers.
Frequency Range 0-250 mc/s

Frequency Deviation -+ 1.5—4 15 mc/s

Output 100 mv—50uV

Price £27.0.0 Retail

TAYLOR R.C. OSCILLATOR
MODEL 191A

This R.C. Oscillator of wide range and
good stabillty-and accuracy is intended
for general service and laboratory work

Frequency 10 ¢/s—100 Kc/s
Frequency Accuracy + 29,
Output Sine or square wave
Attenuator 80 db
Impedance 600 ohms

Price £30.0.0 Retail

TAYLOR ELECTRICAL INSTRUMENTS LTD.

Write for catalogue illustrating full

MONTROSE AVENUE, SLOUGH, ENGLAND
range of Taylor Test Gear

Telephone: SLOUGH 21381/3 Cables: Taylins Slough

17
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OUTSTANDING FEATURES

Built to proved mechanical and electrical
engineering standards and suitable for continuous
use even under tropical conditions.

Frequency range substantially flat over entire
audible range of 20-20,000 cycles per second, up to
12 watts output.

Excellent oscillatory transient response because of
balanced response characteristic from 2 cycles
per second to 160,000 cycles per second.

Low noise level.
High damping factor.

Very low harmonic and intermodulation distortion.

The PF g1 amplifier, with the PF g1A remote

OcCTOBER, 1954

control unit, is a versatile and practical

E LI M I TED O

F

combination for those who demand

»
i

realism in sound reproduction
from record players, tape
recorders, microphones

u or radio tuners.

MODEL PF9I
28 Gns

MODEL PF9IA
12 6ns

4ft. extension cable available free of charge

C A MBRI DGE
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The new approach
to Microwave Testing

Integrated Microwave Test
Bench Frequency Range
9,000/10,000 Mcfs.

The Ferranti Integrated Microwave Test Bench
is designed for use in the 3 cm. band and is
used for Laboratory and Production Testing.
It incorporates the ‘MILLED. BLOCK’
technique of waveguide manufacture which
confers the following outstanding advantages :

Improved Electrical Characteristics
Ease of Operation

Increased Robustness

Lower Cost

The wide range of standard tests which can be
carried out with the equipment includes

: Impedance Measurement
—_— ' Voltage Standing Wave Ratio Measurement
Attenuation Measurement
Insertion Loss Measurement

FERRANTI LTD - CREWE TOLL - FERRY ROAD - EDINBURGH 5

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

ES/T7
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out of sight ’ out of mind

L__.._.._...___.__ui

but right
in the picture - - .

The Antiference U4V multi-channel TV loft aerial for vertical polarisation
is pre-assembled tuneable and THE MOST POWERFUL OBTAINABLE
TODAY ! Telescopic * tuneable ** rods permit a tuning adjustment to
counter the effects of surrounding buildings, pipes, etc. Peak performance is
assured with this outstanding aerial under almost any set of conditions.
MODEL U4V for vertically polarised channels. Complete with insulator,
rods, mounting brackets and fixing screws—LIST PRICE 22/6

OF=

Above and below are alter-
native arrays designed to
suit local conditions, while
MODEL U4H—List Price
25/- 1s designed for hori-
zontally polarised trans-
mission.

\\

ANTIER:ENCE iy

LIMITED

BICESTER ROAD, AYLESBURY, BUCKS

. -

Telephone :  Aylesbury 1461/8

DHBJAJL
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| The

B\ FERRANTI
Ribbon
Pick-up

- ..an important contribution
to better sound...

Ferranti Ltd. take pleasure in announcing that'their Ribbon
Pick-up is now in production, and that all distribution and
marketing arrangements in the United Kingdom and overseas
(excluding the U.S.A.) have been placed in the hands of The
Acoustical Manufacturing Company, Ltd.

All enquiries should be sent to :—

The Acoustical Miyg. Co., Ltd.
Huntingdon. Tel 361

United States enquiries to :—
Ferranti Electric Inc., 30, Rockefeller Plaza,
New York.
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Now avoulable...

OCTOBER, 1954

TRANSISTORS

Pioneers in semi-conductor development
and manufacture Standard Telephones
and Cables Limited were also. first to
produce transistors in Europe.

Two types of germanium point contact
transistors are now available for
immediate delivery,

Code 3X/100N—for con- ® Code 3X/101N—for use as

trol and switching circuits. ¢ an amplifier or oscillator.

Enquiries are also invited for
Standard Junction type transistors.

@ Standard Telephones and Cables Limired

“d - (Registered Office : Connaught House, Aldwych, London, W.C.2.)
RADIO DIVISION, OAKLEIGH ROAD, NEW SOUTHGATE, N.II

i

|

Actual size
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‘MAGNETIC MATERIALS Extensive research and
manufacturing facilities have established Mullard as the- leading
producers of magnetic materials. They were the first, for example; to
introduce Ferroxcube, the world’s most efficient magnetic ferrite;
¢ Ticonal ’ anisotropic permanent magnets, renowned for their high
stability and high energy output; and Magnadur, an entirely new
type of permanent magnet with the insulating properties of a ceramic.

The wealth of experience gained from these developments is
available to all users of magnetic materials through the Mullard
advisory service. An enquiry to the address below. will put a team
of specialised engineers at your disposal.

Mullard

¢ TICONAL?® PERMANENT MAGNETS . MAGNADUR (Formerly Ferroxdure)
PERMANENT MAGNETS . FERROXCUBE MAGNETIC CORE MATERIAL
MULLARD LTD., COMPONENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2. Mmadur permanent
magnets ffeady for firing.
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V.H.F Pack Set
type 46

V.H.F Mobile type 68

B.C.C. COMMUNICATIONS EQUIP-
i MENT COMBINES OUTSTANDING
S PERFORMANCE AND RELIABILITY

B.C.C. SETS THE STANDARD. WITH EASE OF MAINTENANCE

AND SIMPLICITY OF OPERATION.

ANYWHERE : ANY CLIMATE 3 ALL CONDITIONS

BRITISH COMMUNICATIONS
CORPORATION LIMITED

Second Way, Exhlbltlén Grounds, Wembley, Middlesex.  Telephone : Wembley 1212
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- ;When it's a question of
~MINIMUM SIZES ...
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TYPE W99
MIDGET
MOLDSEAL

Look to HUNTS!

For maximum reliability. Hunts capacitors for radio
and electronic equipment include many types designed
to meet the need of designers for decreased dimensions.

Type W99 listed above is just one example taken from
Hunts unparalleled range of capacitors for every
purpose.

Years of specialisation in nothing but capacitor de-
sign and manufacture has enabled us to achieve
and maintain that long-lasting reliability, and out-
standing performance which
characterises every Hunt
product.

Please write for leaflet
giving full details of types
for all applications.

REGISTERED TRADE MARK

TYPE W97
MIDGET
THERMETIC
—100°C to +120°C

CAPACITORS

THE TRADE MARK Or RELIABILITY
Established 190)

A. H. HUNT (Capacitors) LTD, WANDSWORTH, LONDON, S.w.i8 .BATtersea 1083-7
and in Canada - HUNT CAPACITORS (Canada) LIMITED, AJAX, ONTARIO

25
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< PRINTED

' Patents

Technograph — inventors and pioneers
of the
etched foil printed circuit technique

The wide and continuously expanding use of Technograph
printed circuits has now attained to proportions that remove this
technique from the sphere of merely academic interest and,
possessing as it does positive economic and technical advantages,
place it in the field of practical commercial use. An outstanding
example is the joint development of the Saunders-Roe/Techno-
graph foil strain gauge now in use throughout the world.
Examination of the leading international technical journals pro-
vides the clearest possible evidence of the phenomenal growth of
printed circuitry based on the Technograph techniques.

The process of etched foil circuits controlled by Technograph
Printed Circuits Ltd. is now in use for such diverse purposes as

Guided Missiles Coils

TV Recervers Capacitors
Azrcraft de-icing Switches

Radio Recervers Resistors

Strain Gauges Computers
Resistance Thermometers Hearting Elements

TECHINOGRAPH

32 SHAFTESBURY AVENUE, LONDON, W.I

Telephone
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Protection

Technograph patents throughout the world now cover various
alternative processes including the basic technique of making
electrically conductive patterns by either the etching of metal
foil previously laminated to any of the various types of insulating
base, or the etching of foil patterns from metal insulated on one
side by means other than laminating and bonding. These patents,
together with numerous applications still pending, cover many
fundamental aspects of the new technology.

Technograph offer to all makers of electrical apparatus the many
techniques they have developed for the production of electrical
circuits and their unrivalled and unique experience in this field,
either by the execution of orders or—where manufacturers prefer
to tﬁroducvz their own circuits—by the grant of licences together
with any necessary assistance in establishing manufacture.
Among Technograph Licensees and users in Engiand and America
the tollowing well-known names now appear and their number is
growing rapidly

Baldwin-Lima-Hamiltort Corporation Hallicrafters Corporation
Bristol Aeroplane Co. Ltd. National Vulcanized Fibre Company
Circuit Corporation of America Phena-tron Circuitry
Cornell-Dubilier Electric Corporation Photocircuits Corporation
De Havilland Propellers Ltd. Polytron Corporation
Dunlop Rubber Co. Ltd. Saunders-Roe Limited

_ Etched Products Corporation Telegraph Condenser Co. Ltd.

*The Formica Company Truvox Ltd.

PRINTED CIRCUINS LD

AND AT SYLVAN GROVE, LONDON, S.E.I5

GERrard 4532

CIRCUITS i ¢
Al
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(oF STEVENAGE)

—the first
name for
precision

BRAENINVAWES

Comprehensive
technical data of our
extensive range of
standard relays

will be forwarded
on request

Most types now available for
PROMPT DELIVERY

Moving-Coil Type Time-Delay Type

Also manufacturers of:- Cartridge Thermostats,
Adjustable Contact Thermometers,
Magnetic Amplifiers,

Low-Inertia Integrating Motors.

ELECTRO METHODS LTD. (Division WR), CAXTON WAY, STEVENAGE, HERTS
PHONE : STEVENAGE 780
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INEW 7.tz - P pose Oscilloscope

TYPE 531

You just plug in the proper vertical preamplifier to have at your
service a wide-band dc oscilloscope, a wide-band high-gain oscillo-
scope, a wide-band dual-trace oscilloscope, or a differential-input
high-gain dc oscilloscope. The Type 53-Series Plug-ln Units are
small, weigh less than 6 |bs. each, and you can change them in a

few seconds.

This new instrument is designed to make your oscilloscope dollar
go farther. Development of additional plug-in units already in prog-

ress will increase the versatility of the Type 531,

and assure its

modernity well into the future. But your greatest gain is the many

hours of valuable engineering time you save through its use.

OSCILLOSCOPE CHARACTERISTICS

24 Callbrated Sweeps
0.1 usec/em to 5 sec/em. Accurate 5-x
magnifier permits calibrated sweep times
to 0.02 usec/em. Sweep continuously vari-
able from 0.02 pusec/cm to 12 sec/cm.
Sweep colibration accurate within 3%.

New Cothode-Ray Tube
Tektronix T51P metallized CRT has helical
post - accelerating anode; deflection - plate
leads are brought out at the neck.

DC-Coupled Vertical Output Amplifier
Designed for use with any of the Type
53-Series Plug-In Units.

Balanced Delay Network
Provides 0.25-usec vertical signal delay.

Horizontol Input Amplifier
Sensitivity 0.2 v/em to 20 v/cm,
ously variable,

cantinu-

Internol or Externol Triggering
Amplitude level seslection or automatic
triggering.

Amplitude Callbrator *
Square wave, 0.2 mv to 100 v in 18 steps,
accurote within 3%,

DC-Coupled Unblanking
CRT Beam Position Indicators

Electronically Regulated Power Supplles

Price s995 plus price of desired plug-in units
Now in Quantity Production

For complete specifications and shipping schedules call your
Tektronix Field Engineer or Representative or write to:

Tektronix, Inc.

P. 0. Box 831D, Portland 7, Oregon « Phone: CYpress 2-2611 — Cable: TEKTRONIX

@ Plug-in Vertical Preamplifiers
® 10-KV Accelerating Potential
® 600,000,000 to 1 Sweep Range

® Direct-Reading in Time and
Amplitude

® Versatile Triggering Circuitry

PLUG-IN UNIT CHARACTERISTICS

9

-
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o
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Type 53B Wide-Band
High-Gain Plug-In Pre-
amplifier—same as the
Type 53A with the oddition
of an oc-coupled input stage
providing three additional
calibrated sensitivity steps,
5 mv/cm, 10 mv/cm and 20
mv/cm. Passband 5 cycles
to 9 me, 0.04-usec risetime.
Two input connectors with
80-db isolation. Price $125.

Type 53D Differential
High-Gain DC Plug-In
Preamplifier—sensitivity 1
mv/cm at dc to 250 ke—
with passband increasing to
750 ke at 50 mv/cm ond
lower. Sensitivity in cali-
brated steps—1 mv/cm to
50 v/em, or continuously
voriable—1 mv/cm to 125
v/cm. Differential input.
Price $145.

Type 53A Wide-Band DC
Plug-In Preamplifier —dc
to 10-m¢ possband, 0.035-
isec risetime. Sensitivity
0.05 v/em to 50 v/ecm, ac
or d¢, continuously variable,
with nine caolibrated steps
from 0.05 v/em 1o 20 v /em.
Two input cannectors with
80-db isolation. Price $85.

Type 53C Dual-Trace
Plug-In Preamplifier—two
identical amplifier channels,
each with dc to 8.5-mc pass-
bond, 0.04-usec risetime,
sensitivity 0.05 v/cm to 50
v/cm continvously variable
with 9 colibrated steps fram
0.05 v/ecm to 20 v/cm.
Electronic switching trig-
gered by oscilloscope sweep,
or free running at about 100
ke. Polarity reversal switches.
Price $275.

—
W

i;'.
@

‘DS

ALL PRICES F.O.B.
PORTLAND (BEAVERTON), OREGON
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Built by Craftsmen....... Pye Precision Vernier Potentiometer

ACCURACY WITHIN YOUR GRASP

Designed for measurements of a very high order of accuracy, this
VERNIER potentiometer is being used extensively for the accurate
measurement of resistance, as a standard for calibrating potentio-
meters, meters and other electrical measuring instruments, for
measuring thermo-couple voltages and for many applications of a
similar nature. Through every stage of its manufacture the most
careful precautions are taken to eliminate possible sources of error.

Please write for details of our range of precision potentiometers which
also includes a SLIDE-WIRE type reading to 1 microvolt with an
accuracy of .02% as well as a PORTABLE type which is completely
self-contained, compact, robust and always ready for immediate use.
Our new catalogue giving details of our comprehensive range of Galvanometers,

Shunts, Standard Cells and other precision measuring instruments is available
on request. May we please send you a copy ?

STANDARD EQUIPMENT IN MANY LEADING LABORATORIES

*
SCIENTIFIC{)) [2INSTRUMENTS

W. G. PYE & CO. LTD., GRANTA WORKS, CAMBRIDGE, ENGLAND
WG.s6
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" cadivy DESIGNERS & USERS

SPECIFY

on

apacitors

and
INDUCTANCE
/Q TUNERS

PREC/ISION, STABIITY, (ONG L/FE

@ :Cyldon” Capacitors have
a world-wide reputation for
efficiency and dependability.
We welcome enquiries for
types not covered by our
standard range. Our re-
sources and experience are
at your service.

Equipment Manufacturers and Wholesalers are
invited to write for literature covering Cyldon
*Teletuners ”” (Ref. T.V. 1953) and Cyldon
Trimmers (Ref. T. 1951), together with details

of our complete range of Variable Capacitors
and list of Agents for Home ond Overseas.

NOIIABRN LV Contractors to Ministry of Supply, Post\
-Of Tice, and other HM Government De,oz‘g}

CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX.  [eiehone: Enfeid 20702, .

31



WIRELESS WORLD OCTOBER, 1954

anew ' ImIbDMNVML S

The T.D.M.S. 5 & 6 are portable sets

designed to measure distortion at any point in

3

a radio teleprinter or line telegraph
circuit without interfering with

normal transmission.

The equipment consists of two units
each 12" x 8” x 7" both mains
driven and electronically controlled;

either may be used independently

for certain tests or both may be

used in combination to T.D.M.S. 5

cover a comprehensive range of Sends an automatic test message

or characters or reversals at any

testing operations.

desired speed and/or percentage
of distortion. The CRO has a
circular time base for distortion
measurements or relay adjust-
ment.

7.D.I.S. 6

For distortion measurements on
working circuits without inter-
rupting service. Each element of
a start-stop signal appears separ-

ately on the spiral time base

display. Adjustable speeds from
20-160 bauds.

You are invited to apply for a
copy of a descriptive leafiet which describes the equipment in detail

Automatic Telephone & Electric Go. Ltd. 6["’)

Radio and Transmission Division, Strowger House,
Arundel Street, London, W.C.2.  Telephone: TEMple Bar 9262. Cablegrams : Strowgerex London,

"'cdrm[ wit

AT 14501—BX 107
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RONETTE MINIWEIGHT Pick=up

The RONETTE MINIWEIGHT Pick-up is a masterpiece of
artistic styling and scientific achievement incorporating a light,
well-balanced plastic arm, ivory finished with matching pillar
rest, ensuring absolute minimum record wear.

The 1}in. diameter mounting plinth revolves on ball bearings
and is attached below the arm by a chrome plate. A concealed
screened lead terminates in an ingenious contact plate in the
off-set head shell. This shell forms a drop-in slot for the car-
tridges, which are located by a neat screw ensuring full electrical
contact and easy release for cartridge changinz.

The TOTAL length of the Arm is 94in, and the length from the
sapphire stylus tip to mounting centre is 8in., the level height
from motor board being 13}in. Needle pressure only 74 grammes.

Crystal Cartridges Nos. N50/3 (Std.) and L50/3 (L.P.) are for 7,000 cps-

Crystal Cartridges Nos. N20/4 (Std.) and L50/4 (L.P.) are for 14,000 cps.

and the following Table shows Lheir voltage averages:

As Sole Concessionaires we are making it possible for you to

obtain this wonderful * Ronette ” Pick-up at the SPECIAL Load Resistance N50/3 L50/3 N50/4  LZ0/4
PRICES of:— 250,000 ohms .. R 0'0 0.18 0.8 0.17
100,000 ,, ae a0 0.6 0.13 0.5 0.1 volts
) 50,000 ,, 00 0o 0.3 0.08 0.25 0.07 (r.in.s.)
£ 3 : 9 0 6 g{ﬁf'{f;ﬁ’s‘fo PRSIy L and (peaks occur to more then twice thesc averages)
£ 3 | 'I 6 d 3 for the 14,000 cps Model with L.P. and YOU WILL BE DELIGHTED WITH ITS FINE
g ° S APPEARANCE AND SUPERB REPRODUCTION FROM
Supplied with fitting template and instructions in neat box. YOUR RECORDS.
[ ] . ] ] . . [ . ® . . [ . . [ [ ] . L] . L L4 . . L4 L] L] . L]

RONETTE Coronation
MICROPHONE
52/-

(Post & packing 2/-) The famous CORONATION microphone is the

ideal * mike” for tape recording and * ham”

% CRYSTAL UNIT Vacuum sealed work. It can be used as a hand microphone or,
% Effective output level at 1000 c/s if fitted with a base, o & desk nflcrophone.
with DX 12 inset 1.3 mV/ubar in 5 It is non-directional and is fitted with a long
| length of scrcened cable and anealed aluminium
% Frequency response 30-13,000 c/s diaphragm. Now available with either black or
% OUTPUT IMPEDANCE =2200 ;.f cream urea housing.
A FULL RANGE of RONETTE MICROPHONES ALWAYS in STOCK = e
L] L L] L] L] L] L] L] L] L] L] L] L] L] L] L L] L] L] L] L] L] L L L] L] L] ]
.4 .4
Build it gourself!
A 3 Valve. Amplifier that you can build for use
A' 4 -watt A C with Gramophone, Microphone or Radio Receiver,

using 6V6, 6Q7 and 5Z4 Valves. For A.C. Mains

AMPLIFIER KIT 200250 V. Unusual feature of this kit is the in-

clusion of a pre-assembled. and wired group

f or O NL Y 7 5 /- board with the * heart ™ of the Amplifier. Com-

plete down to the last nut and bolt and compre-

FULLY GUARANfEED 20 page Manuat (Iincluding fault tracing . . . oo & 4 J
12 MONTHS data), usually 3/6, FREE to Readers of this hensive point to point wiring details in illustrated
magazine upon receipt of large S.A.E. manual.

... MAIL ORDER SUPPLY CO.

33, Tottenham Court Road . London . W1 . Tel. MUS 6667
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TWO-SPEED

TAPE RECORDER

4 5 GNS.

(Carr. & packing 15/-)

SUITCASE
TAPE RECORDER

SPECIFICATION:—Tape speeds 74in. and 3%in,per second.
Twin track heads 9 Three specially designed recording motors
provide fast forward run and 50 sec. rewind without unlacing
tape ¥ INDEPENDENT BASS AND TREBLE CONTROLS
FOR RECORDING AND PLAY-BACK 4 Negligible wow and
flutter Y 1,200ft. tape will provide TWO hours’ playlng time
Y Amplifier may be used independently for high quality record
reproduction % High fidelity Recording head ¥ Provision for
external speaker y 4 watts output ¥ Positive servo braking
on all {unctions ¥ Compact size for ease of handling only
16%in. x 12in. x 5in. (with lid 7in.) ¥ 200-250 v. A.C. Mains %
Radio/Gram and Microphone Inputs Y Automatic Erasure %

Eeuey m g 5 EASY H.P.
omplete with desk microphone and 1,200ft. spool Burgoyne
tape. FACILITIES

The new two-speed Editor will be the record-
ing sensation of the season. It scores heavily
in appearance, performance and price. It is
compact, simple to use and fully automatic.

Send only 10% deposit with order,
balance over any period up to
24 months.

The

Tape Recorder
with

Single Knob Control

Scientifically developed and precision engineered, this new
Tape Recorder is the smallest portable, compact, and light-
weight unit giving a FULL HOUR’S PLAYING TIME.
At 26 gns. it represents unbeatable value. Completely self-
contained for recording and only needs connecting to pick up
terminals of any radio or input of any amplifier for play-back.

26 CNS.

(Carr. & packing 12/6)

The Playtime can be supplied complete ready for use
with high fidelity matched crystal microphone and ONE
hour spool of laboratory matched tape for £31/4/6.
Microphone only 52/-. ONE hour spool tape 26/6.

Y Separate variable control ensures

SPECIFICATION

% Self contained for recording. For

EASY H.P.
FACILITIES

*

Send only 10%
deposit, balance over
any period up to
24 months,

*

Y ‘'PLAYTIME'® gives you ONE
HOUR'S PLAYING T!ME.

Y. The ONLY Recorder with single
knob control for RECORD,
PLAY-BACK, REWIND and FAST
FORWARD  without unlacing
tape.

% ‘PLAYTIME’ records and plays
back with equal ease in any
position, even upside down or on
its side.

Y Because it isscientifically
developed and precision
engineered, there is absolute
minimum wow and flutter,

correct volume for all types of
recording and playing back.

Y Built-in 3-stage specially matched
pre-amplifier with  miniature
MULLARD valves.

Y Uniform frequency
between 60/6,000 cfs.

Y% Instantaneous and positive brak-

responss

ing.

Y Automatic erasure of unwanted
recordings.

Y Powered by specially designed
motor.

Y High fidelity twin track recording
heads completely enclosed in
handsome dress cover, affording
complete protection against stray
magnetic and electrostatic fields.

play-back plug into any radio or
amplifier.

% Miniature self contained equip-
ment VERY portable and compact,
finished in attractive 2 tone
leather cloth suitcase of ultra
modern design with handsome
gilt fittings; detachable lid for
ease of handling.

% Overall size 124in. x 10in. x 4{in.
Weight 16lb.

Y Storage space for spare spools of
tape,

% Size of tape table only 1i}in. x
9-%in,

Y For use on AC mains 230/250 v,

See them and hear them at

=

E. & G.

Telephone: MUSeum 6667.

the BRADIO CENTRE

MAIL ORDER

THE RADIO CENTRE
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BURGOYNE TVQ:SPEED
£13.19.6

(Carr. and packing 7/6)

Here is the heart of your Tape Recorder. If you
are building or modernising your own equipment
you MUST have the latest BURGOYNE Tape
Deck giving 2 speeds, designed for building into-
complete recorders.

ACCESSORIES  1,200ft. spool Burgoyne Tape (high coercivity)... 35/

6001ft. spool Burgoyne Tape (high coercivity)... 21/—
Take-up SPOO! L.uiiuiiiiiiiiiiiiiiiriiiiieirieiaeianes 4/3

TECHNICAL DATA
¥ 2 HOURS PLAYING TIME.
% Operating at 3}in. and 74in./sec.

% Fully automatic mechanical speed change (no
tinkering with pulleys and belts).

v Instantaneous and positive braking.

% Powered by 3 high-grade motors.

¥ Fast forward run and high speed rewind without
unlacing tape.

% Permits automatic high frequency erasure:

% Twin track high impedance heads totally enclosed

) in cover affording complete protection from stray

% Precision engineered, giving minimum wow or magnetic and electrostatic fields. No matching
flutter, transformers required.

% Frequency range 50/10,000 cfs. at 7{in./sec. with ¢ Drop-in Tape loading.
suitable amplifier. % Deck will take all standard plastic and paper tapes

Y Overall size 1 14in. x 1 4}in. up to 1,200ft. capaclty.

% For use on A.C. mains 200-250 v. % Woashable top panel of very durable finish.

EASY H.P. FACILITIES
Send only 10% deposit, balance over any
period up to 24 months.

The BURGOYNE TAPE DECK
is made EXCLUSIVELY for
MAIL ORDER SUPPLY and is:
UNOBTAINABLE ELSEWHERE.

[ ] L] [ [ ] [ ] [ ] [ ] [ ] [ ] [ ] ® [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ 2 [ ] [ ] [ ] o [ ] [ [ ] -] [ ] [ ] [ ]
THE B l ]R YN 8 VALVE SUPERHET EASY H.P. FACILITIES
. Radiogram Chassis Send only 10% deposit, balance

You will want to possess this super chassis which will provide R D i plto2months)

years of service and satisfaction. High sensitivity enables
distant stations to be received clear as a bell. Easy flywheel
tuning with flexible control of bass and treble to suit individual
taste. Power and concert-hall quality to satisfy the most
critical connoisseur.

22 ons

(Carr. & Packing 7/6)

Every feature you have always wanted!

SPECIFICATION % OUTPUT. 8 ‘watts un- % AUDIO AMPLIFIER, In-
% FREQUENCY COVERAGE. distorted push-pull. corporates negative feed-
3 wave bands 165/385, 9% TUNING. Precision fly- back, with push-pull beam
545/1,500, 6,000;I8.750 Kes., wheel tuning with slide rule tetrodes providing 8 watts
800/1,800, 200/550, 16/50 accuracy. undistorted output, glving
metres, MAGIC EYE INDICATOR. realistic reproduction from
% POWER SUPPLY. 200/250 Providing accurate visual any good quality 3 or

Volts ‘50 cycles A.C. mains.

% VALVES. Mazda 6C9-
6F15-6L.D20-6L1-2 x 6P25- %
UU7-6M1.

% SIZE. Height, 94in. ;
width, 13in. ; breadth, 8in.;
chassis depth, 2}in.

WEIGHT. 16 1b, nett,

% FULL VISION DIAL. Multi- ¥
coloured, fully illuminated,
114in. by 6%in.

tuning, mounted on dial for
easy reference.

CHASSIS. Heavy gauge
steel, anti-corrosion treated,
finished in grey enamel.
Size 12in. by 74in. by 24in.,
with cabinet mounting
brackets.

MAINS TRANSFORMER.
Special design to minimise
hum,

TWO-
YEARS”
GUARANTEE

15 ohm loudspeaker. Built-
in output transformer and
extension speaker socket.

SPEECH COIL IMPEDANCE-
3 and {5 ohm provided.

BASS AND TREBLE CON-
TROLS. fndependently
variable controls to cut or
lift bass and treble.

Our faith in this chassis is such that we offer
with every chassis sold a 2 years’ guarantee.

[ 4 ® [ ] L] ® [ ® L] [ ] ® L] L] L] L] L] L] ® L] ® ® [ ] L] L] © L L] ® L ] © [

M.O.S. PERSONAL CREDIT PLAN
The deposit may be any amount convenient to the purchaser,
but must be at least one-tenth' of the total of Cash Prices for
any item or items (which may .be grouped).
The balance remaining when"the deposit is subtracted from
the total cash price may be spread over 6, 12, 18 or 24 months,
and for these.periods.the charges are on a sliding scale.
For 6 months add %/g in the £ to the Balance.

1

First and Foremost . . .

For a number of years we have been the first in presenting to the general
public many different methods and schemes to enable all to obtain their
requirements by means of easier and easier methods of repayment.

We have also offered many items previously obtained elsewhere only » 12 » 346 » » »
for hard cash. Because of our initiative other companies have attempted » ég » s - » »
2 » -

to follow our lead. Therefore there exists a wonderful service to all
with healthy competition and a large range of products available on
easy terms. We have much satisfaction in knowing that this has been
brought about largely by our efforts in originating the facilities offered

» »,
Minimum rates are necessary because administration costs are
fixed for every transaction, no matter how small, and are as

follows:— r
20/- where the balance is £5 or under.
30/ 10

» s » »

40/: ”» » ” £15 o

SEND OR BRING US YOUR ORDER TODAY
WITH SECURING DEPOSIT. OUR RANGE
OF MERCHANDISE IS UNSURPASSED.
Please add sufficient to

allow for carriage and
packing.

today.

Witliy the advent of the lifting of hire purchase restrictions, it is possible
for us once again to lead in offering our customers whatever they require on
extremely low deposit and easy repayment terms. We detail on the right
our PERSONAL CREDIT PLAN revised to meet the situation existing
today: Whatever you want, whether it is advertised in this periodical
or not, is available under this scheme, and our reduced charges ensure
you will get the best value from Mail Order Supply.

SUPPLY COMPANY

33 Tottenham Court Rd., London, W.l  Telephone : MUSeum 6667
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MAXI-~ i-oF.M. COMPONENTS

RATIO DISCRIMINATOR TRANSFORMER 10.7
“EGD- Mec/s. Ref. RDT. |

A 10.7 Mcfs. transformer for use in radio discrimlnator type
circuits. Can size 12in. square x 24in. high. Secondary winding of
bifilar construction. Iron dust core tuning, polystyrene former
and silver mica condensers. Price 12/6 each.

PHASE DISCRIMINATOR TRANSFORMER 10.7
Me/s. Ref. PDT. |

A miniature 10.7 Mc/s. transformer for use in frequency modula-
tion detector circuits where the limiter/Foster-Seeley type of
circuit is employed. Designed for carrier deviation of 4-75 kefs.
Qk.—I.5 Wound on black bakelite former, complete with iron
dust slugs and two 6 B.A. threaded fixing holes on .532in.
centres. Screening can: [Zin. x |3/I6in. square, Price 9/- each,

I.LF. TRANSFORMER IFT.11/10.7 ILF. TRANSFORMER IFT.11/10.7/L

A miniature LF. Transformer of nominal frequency 10.7  As I.E.T. I1/10.7 but with secondary tap for limiter input
Mc/s. The transformer is primarily intended for the I.F.  circuits. Price 6/- each.

stages of frequency modulation receivers and convertors.  Full constructional details for building an F.M. Feeder
The Q of each winding is 90 and the coupling critical.  unit are given in our TECHNICAL BULLETIN (DTB.8).
Construction and dimensions as PDT.l. Price 6/- each. Price 1/6 each.

Send |/- in stamps for General Catalogue, Obtainable from your nearest stockist or in case of difficulty direct from:

DENCO (CLACTON) L'TD. 3579 0id Road, élacton-on-Sea, Essex
||||||||||l||”l””ll|l|||||||”l|||ll||”|“lll|||llH”ll”]””ll”l””l””“”l”l””lll”””””1“”””””||”|HH”””””””l”[l”l”[”l”l”l””

Industy 1s Solving Valve Testing Problems
WITH THE /\
Mullard wuicH sreéd vawve TesTer

T T T T RV RN
:TIIIIIIIIIII<IIIIIIIIIIIIlI|IIlIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIII|IllIIIIIIHIHIIIIIIIIHIII

ndustries which deal extemsively with radioc and other

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

Mullard

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

MVYMZ066A
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pair...

¥ excellent
\, connections

q

‘we make a perfect

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.l.D & A.R.B — APPROVED

I TED

EXNING RD., NEWMARKET

POWER CONTROLS

PHONE: NEW 3181/%3
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T2 TRUVOX
from the

A NEW
HIGH FIDELITY
CORNER
The range of Aerialite Television Aerials has now DIFFUSION UNIT

been increased by the introduction of two special
fringe area models both moderately priced, yet
high in efficiency. In addition, aerials for fre-
fl_——/“ quency modulation are now available in single
M
i

dipole, ‘“H ** type three element models.

/| | MODEL 88

Designed for speedy fitting and high electrical
performance, the Aerfringe Model 88 is £10.0.0d
retail, complete with double lashing chimney
brackets and 2in. o.d. x 10 feet alloy mast. The
elements are factory assembled and are quickly
tightened into the working positions. The forward gain is 7.5dB and
broad bandwith and sharp directivity are achievea.

MODEL 89 1

The Model 89 isafour element (2 directors,
| reflector and folded dipole) T/V Aerial
with 9.5dB forward gain. Like the Model
88, it is quickly assembled and of light
yet extremely robust construction. The
insulator employed ensures a positive,
permanent and fullywaterproof connection
for 75 ohm twin or coaxial downlead.
Price retail is £11.17.6d complete with
double lashing, 10feet x 2in mast, etc.

ACCESSORIES

Two new aerial accessories are
added to the Aerialite range—the
Part No. 166 Coaxial Plug which fits
all coaxial cables (and yet is only
three piece construction) and the

Part No. 169 in line attenuator. The Z
in line attenuator has the feature of \@

Designed for small and medium sized halls andfor use in homes
where quality is a vital factor.

The lower registers are reproduced with exceptional smooth-
ness assisted by the bass reflex action of the corner cabinet.
The high notes are brought out with brilliant carity from the
specially designed acoustic system.

The overall effect of this construction is to give life and extra-
ordinary depth to the sound which thereby approaches a
three dimensional quality and truly justifies the term ** high
fidelity.”® The . technica! excellence of this instrument is
matched by its artistic conception as a piece of stylish furniture
finished in walrut veneers.

providing a quick means of inserting
attenuation 6, 12, 18, 24, or 36 dBs
in the aerial lead without disturbing the wiring. Prices 166 plug /4 retail.

Attenuator 4/9.
THE AERAXIAL

{
I Maximum handling capacnty veo 12 wares
CABLE ! Speaker flux density . |1l 10.0000ines
Impedance ... 20 ... 15 ohms’
Thanks to a special method of manufacture :i;fi':um wi'dléh . g}::::::
the new Aeraxial semi-airspaced cable is the M e peh e TeGRenes
same price as ordinary solid insulation coaxial e ahe P - 54 1b
cables. Aeraxial has a unique air cell construc- ENCT3 &5
tion which results in a very low attenuation— PRICE :
2.1dB/100 feet at 45 mcf/s and 4.5dB at 200 i .
mcfs. Super Aeraxial has even lower losses 1.2dB/100 feet at 45mc/s. and CABINET Only (Pats, applied for) ... £26 8 6 .
2.6dB at 200 me/s. SPECIAL SPEAKER TO MATCH ... €3 0 ©
Retail price: Aeraxial 8fd per yard. PlusiPasciiaseRT a8 nISpeaker: . a0 6 A

Super Aeraxial |/8 per yard.

You are invited to send for our new comprehensive catalogue and in-
teresting leaflets on Aerials and Accessories. l T R U V o x L I M I T E D !
AERIALITE LTD., CASTLE WORKS, STALYBRIDGE CHESHIRE HARROW 0 MIDDLESEX
Sales Office : 15 Lyon Road, Harrow, Middlesex.

4
Telephone : Harrow 9282. P
o l Technical & Service Depts.: 328 The Broadway, \ HODUGT
e’,ﬂ S ‘ ftation Road, Harrow, Middiesex. J
Telephane Harrow 4455, s
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(phl;rograph by courtesy of E.S.A. Lud., Stevenage)

This is a typical application of R.F. Heating as used in the Woodworking Industry,
showing how shapes are manufactured with veneers. The jig is of laminated wood, in
the form of the final shape, and is lined with aluminium sheets which are connected to
the terminals of the R.F. Heater.

The pressure, which should be about 50 lbs. per square inch, is applied on the centre
ram by means of a hydraulic pump. With this method the R.F. is fed to the two plates
which cause the wood mass to become hot and the resin to cure in a few minutes.

Thus only one jig is required to give a large daily output and the cost of the job is thereby
reduced. Less floor space is required than for any other method.

The main advantage of R.F. Heating over other methods, however, is that heating .can
be localised and heat will only be applied where it is needed.

Agent for London & Southern England
Messrs. H. F. Industrial Services Ltd., Fairfax Road, London, N.8. Telephone: Fitzroy 0045

Agent for Scotland

Messrs. Pye Scottish Telecommunications Ltd., 74 York Street, Glasgow.
Telephone: Glasgow Central 7637.

g
MESSRS. LIMITED

R. F. HEATING DIVISION * RADIO WORKS ¢« CAMBRIDGE + ENGLAND
Telephone : Cambridge 57590
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INSULATING
HEATPROOF
WATERPROOF

D u R o F I NON-GORROSIVE

the only adhesive with § = MINUTE
all these qualities? ppyING

A clean, free-flowing liquid, Durofix is the perfect adhesive for such STIG K s ; I t
work as securing coil windings and terminations, binding laminations, a m os
locking trimmer condensers and cores, fixing diaphragms to moving- [ ] I
coils of speakers, knot fixing on Nylon, and for fixing felt to wood or a ”y m a te” ' a

B metal. Durofix more than meets the
=  most exacting requirements of radio 0 Ts T A N D I N 6
= and T.V. manufacture, and is ideal
Approx. 10,000 Ibfsq.in. = .« . N
Resistivity (50% Relacive Humidity) - =  1OF servicing and home construction.

ot 1010 ohmsjem. cube. = Yged by Famous Radio & T.V. Manufacturers AD”ESI VE
Dielectric Strength = .

600/1200 vohesimit. = Durofix is a Rawlplug product—famous . -

L T TGV TTVE
DUROFIX SPECIFICATION

i

Tensile Strength

Sl ivi 5

= ARl Cop LS vV Jsq.cmfoClem throughout the world for finest quality and

= Te rat, Stabilit ili =

S Satisfoctory from minus40°C toplus 120°C ct?mplete depex?dablhty. F(?r furthz?r Tech s TR E N 6 T”

S Water Resistance nical Information and Prices write to—

= Yery good up to boiling point.

Smnonimnensmnonunannnuniny THE RAWLPLUG €O, LTD., CROMWELL RD., LONDON, SW7T  FRObisher 8111 (10 lines) Grams: Rawiplug Southers London

MUREX SINTERED PERMANENT MAGNETS
are used in this Tri-ang ELECTRIC MODEL TRAIN

A typical example of the use of Murex Sintered Permanent
Magnets where a stable source of energy is required.

Where the need for high magnetic stability and efficiency is
essential Murex Sintered Permanent Magnets continue to give
\ accurate and reliable service.

Actual size of magnet.

MUREX LIMITED
(Powder Metallurgy Division)

RAINHAM * ESSEX Rainham, Essex 3322
London Sales Office; CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.l. EUSton 8265

{llustration
by courtesy of
Rovex Scale Models Ltd.
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]
An Outst all dln Justly acclaimed as Britain’s finest
g. post-war communication receiver
A the BRT 400 D is in widespread use
l by Military, Post and Telegraph and
g 6 n er a) p urp O Se Broadcasting authorities throughout

the world.

) . t. Combining first-class performance

C()mmlllllc a) ]_On with a wide range of facilities, the

BRT 400 D is equally suitable for

e ,‘ both narrow-band telegraphy and

I‘ecelvel wide-band telephony reception—

with 'a very high standard " of
reliability.

It is available in either cabinet or
rack mounting form, with a 500 ke/s
crystal calibration unit as an op-
tional extra. Normal operation is
from an A.C. mains supply: an
auxiliary power unit is available for
I2 volt battery operation.

BRT 400D

iélIIIHIIlII]lllI!I[IIIIIIIIIlIIlIII[[IIIIIlIIIIIIIlIIllIIlIIlIII[lIIIlIIﬂHIIIIIIIII[IIIIIIII[III]IIIIIIIIIIIiIIIIIII"IIIIIIIIIIIIIIIHIIIII|Ill||l![[IIIIIIIIIIIIIIIIIIllIIIHIIHIIIIIIIII[IIIIIIIIIIIIIIIIIII|IIIIHIII]IIIlIIlIIlIlIIIII]IIlII]HlllllllllllllllllllllllIllIIllIIIIIIlIIIIIIIIIII|IHIIIIIIIIlIIIlIIIllllllllllllllllIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIllIllU;I_E‘
SHORT SPECIFICATION %
BAND COVERAGE OVERALL FIDELITY g
0.150—0.385 Mc/s | . Less than 2 db down at 50 ¢/s
o;5§o—3o:‘¥oS Mc/s ] in 6 bands Les: than 6 db down at 5,500 c/s
SENSITIVITY A.G.C. CHARACTERISTICS
Better than 1.0 pV for 1.5 watts output, over the whole

P Qutput constant within 3 db for 100 db change in
E signal input.

SIGNAL/NOISE RATIO

Standard input for 20 db:— OuTPuUT CIRCUITS

1.3—300Mcfs ... ... .. < 704V At 2.5 or 15 ohms e e 2.5 watls
e o TR e ooy . . o o os wam
SELECTIVITY
Six switched bandwidths :— POWER SUPPLY
0.5 kc/s 1.0 kefs 2.0 kefs 95—130 and 195—250 volts, 40/80 cfs. Also from
5.5 kefs 9.0 ke/fs 13.0 ke/s 12 volt battery, using BRT 401 auxillary power unit.

O

O

For the full specification please send for a copy of publication BC2084.
T A

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2

il
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MAINS

AT 4?‘13,

TRANSFORMERS

FULLY INTERLEAVED
SCREENED AND IMPREGNATED. ALL GUARANTEED
! ALL PRIMARIES ARE 200/250 v. Half Shrouded.

These

qualities are

HSMé3 (Mndget) Qutput 250-0-250 v, 60 m/a., 6.3 v. at 3 amps.,
‘, 5 v, AL 2 AMPS. oooveorrnsserossonssssessesesssons it eeese s esreenenes 163
L |~ L ] HS63. Output '250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 5 v. at
% - " RAMDSH L .o.. o lnsieanessnseo NN oo o T e ciasoes . SUUNUNNRNY, 16/6
i - HS40. Windingsasabove. 4v.at4amps.,4v.at2amps. ... 16/
B f Output
% HS2. 7250 0250 v. 80 mfa. .o S 19/
HS3. 350-0-350 v. 80 m/a., 19/-. HS30. 300-0-300 v. 80 m/a. 19/~
g to a gOOd HS2X. 2500250 v. 106 mja, 20jn HSTS. 2750075 v
100 M/Ru eeooiiiteiiieeeasariassestareessateasaaaesnssarseseisasssaseaneses /-
HS30X. 300-0-300 v. 100 m/a., HS3X. 350-0-350 v.
TOO0 M. oeiiiiiiiiie e e e e eieva e itenase et iaa s eiesaasae e e anaaaane 21/-
RECORDING TAPE {‘2 Fully Shrouded
e FSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps.,
§ S VL2 AMPS. o e e st aa e e b e e aaaae 16/9
Output
FS2., 250-0-250 v. 80 M/a. .ieuiuiiiiiiniiiiinienesneriesniaasnniaaraanes 21/=
FS30. 300-0-300 v. 80 mja., 21/-. FS3.  350.0-350 v. 80 mja. 21/
FS2X. 250 0250 v. 100 m/a., 23/-. FS75, 275-0-275 v.
. B i crmretiyre B | ] 100 MAL it e v e e st ene s 23/~
* A fine, evenly distributed grain structure FSI0XC. 300.0-300 v. 100 mia. 23/ FEIXK. T 350:0.350 v, )
J e g FOO M3, eeiit et it it e et s aetsaie s e s e e aaaran e aanasraas 3/
* ‘Tensile strength and the ablhty to withstand All the above ha\ae 6. 3; -0 v. at 4 amps., 5-4-0 v. at 2 amps.
FS43. Output 425-0-425 v. 200 m/a., 63v 4 amps., C.T.63 v,
I'Ollgh usage ) . 4 amps., C.T. 5v. 3amps. Fully shrouded 47/6
* First-class mechanical handling qualities FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 am
34 amps., C.T.; v.3 amps.z'FuH)} shro}udesd 67/6
* ONse F35X. Output 350-0-350v. 250 m/a., 6.3 v. 6 amps., 4 v. o
Good frequency resP_ . ; ] 4 v.3amps., 0-2-6.3 v. 2amps. Fully shrouded 65/-
* Constancy, both in dimensions and magnetic FS160X. Output 350-0-350 v. 160 m/a., 6.3 v. 6 amps., 6.3 v.
ot > 3 amps.,5 v. 3 amps. Fully shrouded ..............covuneiiennnnn. 44/-
properties | FS43XC. Outpt;t 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 6.3 v.
2 . 6 amps., 5 v. 3 amps. Fully shrouded ............................. 63/6
* Good stacking properties— HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps -
3 amps. For receiver RI1355. Half shrouded .................. 26/6
HS150. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., C.T.5 v.
. . . 3amps. Halfshrouded ... 27/9
BASF Magnetic Recording Tape has F36. Outpuc 250.0.250 v. 00 mia. Sy
. . amps. Y S N T A R o TV SMEVRN=YeT= a4 o AFSTRVEFEFa o 4TSTGTa o o alala
ALL these qualities and MORE ... FSI20. Oucput 350:0-350 v. 120 mia., €3 v. 2 amps., €163 . !
. . 2amps.,, C.T.5 v. 3 amps. ully shrouded ........................ 29/9
makl“g it not only the best taPe FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 5 v. at
M 1 1 | 3 amps. Fully shrouded 28/6
available LT this e PRIJL " Oucput 230 v. 2t 30 mia. 6.3 v, at TSR ampe 107 e
but the finest in the world! FS150. 350-0-350v. IS0 m/a., 6.3 v. 4 amps., 5 v. 3 amps. ...... 3176
FS150X. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps
C.T.63v.at2amps., C.T. 5 v. at 3 amps. Fully shrouded... 31/6
m K ¢ d The above have inputs of 200/250 v.
i i es recorder
Suitable for use wn.:h all mal 0 s OUTEUT TRANGEG FMERS
for home or professional use. BASF record- MIDGET o3 P, 5,0000 €030 ....uoiiiiiitesiiiee et eeene e 39
) . . B,00000 60382 oooovviueuiairseesseiroseeeeesseseesessnee s oo 39
ing tape, based on PVC, brings a new high MOPI. Rglgs 22 ey 50 m/a. max. current,
. C.T. for P. Class etc econdary ohms. Top panel,
standard of efficiency to the field of sound and clamped, each ............ S / ........................... 5/6
R . Q) OPI10. 10/15 watts output. ratios on Full and Half Primar 17/9
recording. It is unaffected by humidity, OP30. 30 watts output, 20 ratios on Full and Half Primary... 259
. . c Williamson’s O.P. Transformer to Author’s specification... £4 4 =
practically non-inflammable and resists tem- | | Chokes for Williamson's Amplifier, 30 H. at 20 m/a.......... 16/6
5 10 H. at 150 m/a. e 32j=
peratures up to 120°F. lts exceptional | ! f
. 3 g FILAMENT TRANSFORMERS
magnetic properties enable it to be used over Al 200250 v. Input.
and over again—with a constant high level of F3. 6.3 v.@@2 3 L oy B b v
R . 4w, amps., 7/6. . 6.3 v. amps. .... 3 6
sound reproduction and assured ELIMINA- F6X. 8.; v. 5@% g.: ag;;.s., 5/6. I;/lzxﬁnlzlvz‘ @ | amp. ... z/;/-
. FUé6. 0-2-4-5-6.3 v. amps., 10/-, 6v. tapped63v
TION of ¢Background Noise.” BASF @ 3 amps 16/6
F24. 24 v. tapped 12v. @ 3 amp 23/6

Recording Tape is naturally a little more F29. 0.2.4-5.63 v.(@ #amps.. 189, FUIL 0.4.63v. @zamps' 17/6

) . FU24. 0-12-24 V. @ | 3MP. wovorenieiereriusiinisssanasssneranensn, 17/6
expensive than other makes . . . but this F5. 6.3v.@ |Oamps. or 5y @ 10amps., or 12.6 v. @ 5 amps.,
or 10 V. @ 5amps. ....cooiiiiiiiiiiiiiii v e eaae e 34/~

initial cost is more than offset by its out-
standing performance and extra long-life.

l Ag F Magnetic Recording Tape

F. A. HUGHES & CO., LTD. Soie Concessionaires
Trade only supplied

Devonshire House * Piccadilly * London © W.I.
Telephone : Mayfair 8867

Fé/4. Four wmdmgs at 6.3 v. tapped 5 v, @ 5 amps. each, giving
by syitable series and parallel connections up to 63 v. @
7Lk I TINRR  B 500000000000000000000 . 0G0A000G 4111 HROEEREEOBOONGR 51/6
Quotations, etc.—stamped addressed envelope, please.
C.W.O. (add /6 in £ for carriage).
Export enquiries invited.

H. ASHWORTH (Dept. W.W),

676, Gt. Horton Road, Bradford 7, Yorks.
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Qﬂﬁ} OSCILLOSCOPE e 13

AND

OSCILLOSCOPE CAMERA vt 755

THE OSCILLOSCOPE TYPE 723 is a general purpose instrument
with a flat frequency response from D.C. to 5 Mc/s. Special
features include an Automatic Brilliance Control, adjustable
E.H.T. voltages, Time Base speeds up to 10 cms per microsecond,
automatic synchronisation limiting, instantaneous shifts, and a
versatile Auxiliary Amplifier.

The instrument utilises a vertical cathode ray tube with a 4in.
flat screen, viewed through a surface-aluminised mirror. For
recording purposes the Oscilloscope Camera Type 758 is mounted
permanently above the Oscilloscope, and photographs are taken
by withdrawing the viewing hood and photographing directly
downwards through an aperture thus exposed in the top o
the instrument,

Y Plate Amplifier:

Input: Balanced, Unbalanced or Differentia..
Frequency Response: 42 db from D.C. to 5 Mcfs.
Overload: Over 5 c¢cms at 4 kY. E.H.T. voltage.
Time Base:
Range: 0.5 second to | microsecond. FOPRARE,
Operation: Repetitive or Triggered.
E.H.T. Voltages: I, 2 or 4 kV.
Dimensions: 19in. wide, 2lin. high and
8Lin. deep. THE OSCILLOSCOPE CAMERA TYPE 758 is de-
Price: £160. signed specifically for use with Airmec Oscilloscopes.
It may be used for single shot photography or
continuous recording, and a motor with variable

speed gearing is included for the latter purpose.
The cassettes will accommodate 100 feet of 35 mm. film
or paper and a footage indicator shows the amount of
film used.

Films¢ Standard 35 mm film or paper.
Film Speed: 0.5, 1.5 and 4.5 f per second.
Lens: ‘The camera employs an f[3.5 ‘ens.
Dimensions: 19in. wide, 7in. high and 8%in. deep.

Writing Speed: Using a fast film and an E.H.T. voltage
of 4kV on the Oscilloscope Type 723,
the maximum writing speed is approxi-
mately 20 kilometres per second.

Power Supply: The camera operates from 200-230 volt,
50 ¢/s mains.

Price: £100.

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

AIBMEC HIGH WYCOMBE - BUCKINGHAMSHIRE

1 T E D Telephone : High Wycombe 2060 Cables : Airmec, High Wycombe
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YOU ARE CORDIALLY
INVITED TO VISIT
THIS INTERESTING
DISPLAY OF PROD-
UCTS AND PROCESS-
ES OF THEENGINEER-
ING INDUSTRY.

ENTRY IS FREE by Trade
Card or ticket from the
London RegionalSecretary

ENGINEERING
INDUSTRIES

ASSOCIATION
9SEYMOURST.,LONDON, W.I
Telephone: Welbeck 2241

SEND FOR
CATALOGUE
(Price 1/4d. post free.)

" LAMPS

For Low Voltage or Mains

lllustrated 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.L90 illustrated here is a typical
Arcolectric low voltage signal
lampholder. It is designed to accept
popular M.ES. bulbs. The bulb is
accessible from front or rear of panel.
The domed plastic lens surrounded by a
polished chrome bezel gives a most
attractive panel appearance. - This holder
can be fixed in a single 3" hole.

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

Write for Catalogue No. 128

ARCOLECTRIC

S WITCHES ' LTD

SL8é6

S.L.82
CENTRAL AVENUE, WEST MOLESEY, SURREY . TELEPHONE: MOLESEY 4336 (3 LINES)

SL1.92
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FACT versus ASSUMPTION

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

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

GOODMANS

VIBRATION GENERATORS

Th L T
GOODMANS INDUSTRIES LIMITED, Eoeloping aforce ik S e

Axiom Works, Wembley, Middx. Tel.: WEMbley 1200 (8 lines) with a force of + 21b.
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THE

RD JUNIOR
CORNER HORN

““ The ideal reproducer
for domestic use”’

Designed to house a limited number of carefully selected 8in. or 1Qin.
loudspeakers, this reproducer provides a standard of performance
far superior to that suggested by its modest price,

Horn loading ensures excellent bass response down to approximately
35 cps., whilst virtually perfect diffusion of the extreme treble gives
that illusion of perspective so necessary for the realistic reproduction
of orchestral music.

We invite you to send for a copy of the new illustrated leaflet which
deals with this cabinet in detail and also covers our ** RD UNIFLEX **
a universal bass reflex cabinet for housing either 10in. or 12in. units

RD JUNIOR CORNER HORN, less speaker
' £18.17.6d.

and louvred side panels

Trade enquiries invited

Rocers DeveLoPMENTS Co.

Manufacturers of Precision Built Sound Equipment.
4 RODEVCO HOUSE,”
116, Blackheath Road, Greenwich, London, S.E.10
Telephone : TiDeway 1723.

DEMONSTRATION TIMES : Mon.—Fri. 9,30—5.30.
Sat.—9.30.—12.30.

OCTOBER, 1954

SOLDERING
INSTRUMENTS

AND ALLIED EQUIPMENT
for factory, maintenance
and instrument makers

wMINIATURE
JOINTING
becomes a
wMINIATURE
problem with
ADCOLA
EQUIPMENT

INSTRUMENT

FACTORY BENCH
LINE MODEL

27 Bit
List No. 64

(Centre)

PROTECTIVE
SHIELD

List No. 68

MODEL
With Collet held
3 Bit
List No. 70

OTHER
MODELS
AVAILABLE

Standard Volt ranges stocked :
6/7 12/13 2224 50/55
1007110 200,220 2307250

Write for complete catalogue

5 TTTALSNICTS L8
{Regd. Trade Mork)

PRODUCTS LIMITED

Cranmer Court - Clapham High Street

London, S.W.4 Phone : MACaulay 4272
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By Appointinent o the Ropessional Enginee:

-

PAINTON WINKLER SWITCH

PAINTON & CO. LTD. have entered into
an exclusive arrangement with Eduard
Winkler ~ Apparatebau’ of  Nuremberg,
Germany, to manufacture and market the
well-known Winkler Precision Multi-Way

Switches.

Switching up to 30 positions per bank.
Adjustable stop to set number of positions.

Single, Double, Three-Pole or Four-Pole designs.

1 to 6 Banks operated from common shaft.

Distinctive design Knob, with adjustable skirt.

INT?N
oiclhamplon Ongland

47
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SOMERFORD "‘f"smmﬁ: ANDCHOKES

Arange of 360 standard types avail-
able for ““ off the shelf”’ delivery in
several different mounting styles
including both open and hermeti-
cally sealed «“ C** cores.

Fully descriptive Catalogue upon

(SARDNERS RADIOY

SOMERFORD CHRISTCHURCH HANTS 72/ /02#/5

FOR WIDE RANGE FREQUENCY AND VOLTAGE

AUDIO FREQUENCY SIGNAL GENERATOR
Model LO63

Accuracy to + 134% or 0.5 cycle

® Completely Self-contained
@ Operates from A.C. Mains— Stabilised Voltages

Here is a standard calibrated audio frequency voltage
generator designed to cover a wide range. The use of

:ngUENCY RANGE: 50 cycles to 55,000 high value capacity components in the bridge circuit
BASIC RANGE: 50-550 cycles direct reading alhe@ to the. two valve phasc-§h1ft oscxlla;ot which is
on a 6” diameter scale over an arc of 300. equipped with fully automatic electronic feed-back
MULTIPLIER: 1, x 10, x 100, control, results in a circuit of cxceptionally high
TOTAL SCALE LENGTH: 48°. stability.
Alternatively 30 - 33.000 cycles 8 . 2

or 10-11,000 cycles. Please write for full specification.

ZH e,
BRITISH PHYSIQ:‘?*" LABORATORIES

3 i
Tel.: RADLETT 5674-5-6 &7 Radiett HerTs

' —= —= S = — dmBP14
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In more than fifty countries Pye V.H.F. Radio-
Telephones are providing an economical and reliable means of
instantaneous communication between fixed poiuts, between
mobile units, and between fixed points and mobile unizs. Over
two-thirds of the equipment in use in Great Britain alone has
been produced by Pye. The Pye Systems Department will be
pleased to advise you on your communications schemes whilst
Pye agents and representatives overseas will demonstrate,

install and maintain the equipment.

Telecommunications

(]
0000000000000000000000000°

V/

Pye (New Zealand), Ltd., | Pye Canada, Ltd., Pye-Electronic Pty., Ltd., | Pye Ireland, Ltd.,
Auckland C.l., New Zealand. | Ajax, Canada. ’ Melbourne, Australia. Dublin, Eire.
PyeRadic % Television (Pty.)Ltd., Pye Limited, Pye Limited, [ Pye Limited,

sohannesburg, Ptaza de Necaxa 7, Tucuman 829, Sth Ave. Building

South Africa. | Mexico 5. | Buenos Alres. | 200 S5th Ave., New Y’ork
PYE LIMITED . . CAMBRIDGE « e ENGLAND
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RADIO TUBES
EXPORT

1,000 types

of Receiving and - HALL ELECIRIC LTD
Haltron House, 49-55 Lisson Grove,
: London, N.W.L

Tel.: Ambassador 1041 (5 lines)  Cables: Hallectric, London

Transmitting Radio
Tubes available ex stock.

Valves are a sensitive lot. Their delicate
constitutions are easily shocked by unsympathetic
vibrations transmitted through the chassis. That’s
why they need to be protected by MeMurdo
Antimicrophonic Valveholders.

These holders have special resilient
mountings which absorb unpleasant
shocks and knocks. The B9A and B7G
holders are bothscreened and unscreened
while B8A is unscreened. All are avail-
able in P.V.C. or Silicone rubber
mountings. Use P.V.C. when operation
temperature does not éxceed 50° C and
Silicone rubber up to 120° C. For full
details write for information to-day.

THE -McMURDO - INSTRUMENT * GO - ETD  victoria works, ashcas, surey

Telephone: ASHSTEAD 3401




OCTOBER, 1954 WIRELESS WORLD

No Second Chance ... ?

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

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

Mgg DIRECT RECORDING DISKS

M.S.5. RECORDING COMPANY LTD, POYLE CLOSE, COLNBROOK, BUCKS, ENGLAND. COLNBROOK 284,

MANUFACTURERS OF SOUND RECORDING EQUIPMENT

51
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%él% LABORATORY .+« PRODUCTION LINE

ELE RICAL INSTRUMENTS

In addition to our well-known standard
ranges of 2in. to 4}in. square and round
panel-mounting instruments, the follow-
ing are a few examples of special types
which we have developed to meet
industrial requirements:—

® Moving coil rectifier type to suit
various frequencies, for laboratory use.

® 6:in. and 8in. Portables. Sub-standard
or B.S. 1st Grade.

® Pyrometer indicators.

® Thermo-couples for  temperature
measurement.

® Audible Braille Multi-range mA.

® Contact Voltmeters.

® D.C. Shunts up to 2,000 amperes.

SIFAM Electrical Instruments fully meet
thé high standards of accuracy and re-

o - trial
Write for illustrated catalogue mﬂii;yug:.";::ﬁgt&: 332:&? 12:)%':-:::5
detailing the wide SIFAM range. testing, etc.

SIFAM ELECTRICAL INSTRUMENT CO. LTD. Leigh Court, Torquay. Telephone : TORQUAY 4547-8

High quality material and
dimensional “precision are
attributes of Bullers die-
pressed products.

Prompt delivery at com-
petitive prices.

Bullers ceramics

FOR INDUSTRY

We specialise in the manufacture of —PORCELAIN FREQUELEX

for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX

for high-temperature insulation for capacitors sLI2C

_— - e — R—— —
Porcelain Works: Sales Office: Iron Works:
MILTON, 6, LAURENCE POUNTNEY HILL, TIPTON,
STOKE-ON-TRENT LONDON, E.C.4 STAFFORDSHIRE

Stoke-on-Trent 2234) MANsion House 9971 Tipton 1691
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666661

T NCREMENTAL STl o
INDUCTANCE  BRIDEE
P e

INCREMENTAL s
INDUCTANCE '
BRIDGE ......Q.O....

Designed for the measurement of iron-cored
inductors (of Q value not less than 2)

with d.c.” flowing

Range
Superimposed d.c.
a.c. Excitation
Frequency

Accuracy

0.01 to 1000 H.

Variable from 0 to 1 amp.
1, 2,5, 10 or 20 Volts rm.s.
50 or 60 cfs.

Better than + 5%.

Full technical information available on request.

GINEMA-TELEVISION LIMITED

00000000000000000000000000

A Company within the J. Arthur Rank Organisation

WORSLEY BRIDGE ROAD LONDON - SE26

Telephone HITher Green 4600

Hawnt & Co. Ltd., ‘Atkins, Robertson & Whiteford Ltd,

P. C. Robinson & Partners Ltd.,
69 Moor St. Birmingham, 4 100 Torrisdale Street, Glasgow, 5.3

SALES AND
SERVICING AGENTS 287 Deansgate, Manchester, 3
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/ AIR-DAMPED ~s

* ANTI-VIBRATION MOUNTS _

I
]
I‘
= 2
\ of exceptional performance: {
S |
\~~ FOR THE PROTECTION OF AIRBORNE EQUIPMENT
&~
~ N
~ ws
= -y - - * -
-----—-—.--—--—-_ ¥
Superior -
vibration isolation.
o Improved Air-damped BARRYMOUNTS have been specially developed to
shock absorption. provide assured protection for sensitive equipment against shock
° :-:t"a:;"g;'f‘:"' and vibration, An outstanding feature is their fer.narkably uniform Air-damped BARRY-
) performance over the full range of rated load variation. MOUNTS are supplied in
@ Operation over Over 1,000,000 BARRYMOUNTS go into use every year for the

wide temperature range. a wnde range of sizes for

protection of every type of air-borne equipment, from the lightest R L
® Minimum side sway. and most delicate instruments and electronic devices to apparatus atea’. Loags, gff fiom 0.1
) . : to 35 Ibs.
° Wide load range with up to 140 lbs. weight.
uniform performance. There are also BARRYMOUNTS available for specialised vehicle- MINIATURIZED BARRYMOUNTS ARE
borne and ship-borne equipment applications. USED N THE BRISTOL *'BRITANNIA"

Write for technical bulletins

European Licensees »
CEMENTATION ({MUFFELITE) LTD.,
39 VICTORIA ST., LONDON, S.W.1 (ABBey 5726)

A.1.0 APPROVED

WII.I.ESDEN”TRANSFORMERS
ELECTRONIC & TELECOMMUNICATION REQUIREMENTS

WILLESOEN TRANSFORMER C0.LTD,, 2a.FRITHVILLE GARDENS,SHEPHERDS BUSH,LONDON,W.12. Telephone: SHE 5819,2714.
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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 three gauges of Remote Control flexible shafts in these outfits cover the range of torque load-
ings required for e volume controls e all types of wave change switches o condensers
o all controis likely to be met in electronic, radio and television equipment.

These outfits are reasonably priced and comprise :
No. 117 (117 in. dia. remote control shafting and accessories). £6.10.0

No. 130 (130 in. dia. remote control shafting and accessories). £7. 0.0
No. 150 (.150 in. dia. remote control shafting and accessories). £7.10.0

The S. S. White Company will INDUSTRIAL DIVISION

be pleased to advise which
Outfit is most suitable for specific
applications.

=
T

) = | . BRITANNIA WORKS, 25-31 ST. PANCRAS WAY,
Agemiisfhwrmiigyg svoi e LONDON. N.w.1. Telephone : EUSton 5393

upon request.
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EDDY.STONE

RADIO ENGINEERING
OF SURPASSING EXCELLENCE

MODEL ‘680X’
COMMUNICATION RECEIVER |
30 Mc/g to 480 kc/s

USED PROFESSIONALLY IN ALL PARTS OF THE WORLD

Compare critically the Eddystone * 680X " against world- of light erigineering; lts perfection can only be judged by practical
wide production of similar equipment and you will find experience,
nothing to equal either the performance or the construction The ** 680X ** has a first-class electrical specificati fif

g £ : 3 - pecification. Fifteen valves
of this receiver at anywhere near its price level. are used; two RF and two IF stages, separate oscillator and push-
The solid diecast chassis ensures robust mechanical strength and pull output. Figures for sensitivity, noise, selectivity and image
rigidity and adds to the electrical screening. The large open dial ratio are excellent. Frequency drift is negligible on all ranges.
is accurately calibrated and permits precise tuning and re-setting. The ** 680X *' receiver is handsomely finished in polychromatic grey
The flywheel-controlled, geared tuning mechanism is a masterpiece and has an all-round performance of the highest order.

LIST PRICE £106-0-0 EX WORKS

Please write for full specification to the manufacturers :

STRATTON & CO. LTD., EDDYSTONE WORKS, BIRMINGHAM 31

GECALLOY CORES

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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There are those who consider that there is little to choose in the range of power amplifiers
now available—perhaps because the power amplifier is usually considered the ¢ easy > part
in the search for audio perfection. Why is it then that leading engineers are so enthusiastic
about the QUAD IT design?

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

Good engineering for the best per-
formance* also results in greater
efficiency. Compare the size of the
QUAD with any other amplifier of
approaching specification. Note the
size of the output transformer which
results from optimum choice of flux
and core material to suit design
requirements.

is <till well within their acceptance figures).
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Linearity and overload of the QUAD Il amplifier

The QUAD II power amplifier is
primarily designed as part of the
complete QUAD II amplifier. The
power amplifier is ‘also supplied
separately as a quality standard when
with a suitable input - transformer it
can be fed direct from a 600 ohm line.

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

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

Venezuela,

Australia, Malaya, Singapore, Japan, Hong

Kong, Burma, India, Ceylon, Pakistan, South Africa,
Portugal, Italy, France, Switzerland, Belgium. Norway and

Sweden.

~,

ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND
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We Sto Ck the G.E.C. Metal Cone Loudspeaker

and all components for making the ‘“Osram Nine-one-two”
amplifier as described in the publication giving constructional
details available from us, price 3/6d. We can also supply the
loudspeaker cabinet manufactured to the design published
by the G.E.C.

{ BSC 1851 Metal Cone
Loudspeaker £8:15-0
tax paid.

il Postage and packing

2/6 extra.

This new range of equipment will appeal to all Home Constructors
who require the very best quality at a reasonable cost. The
combination will achieve an exceptionally clean and realistic
reproduction of speech and music with a balance of performance
which will be appreciated by all music connolisseurs.

DEMONSTRATIONS DAILY

TELE-RADIO .. v

189, EDGWARE ROAD, LONDON, W.2. Phone: PAD 4455/6.

A rrnge oxcra, SHOP HOURS : MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9 a.m. to | p.m.

m mnssonm 0. m

INDHSTRIAL ELECTRONICS

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

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

WODEN TRANSFORMER CO. LTD.

T smiW. 2097 as ' . "~ MOXLEY RD., BILSTON, STAFFS.

Telephone:
Bilston 41959
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177 [odic procucts ltd.

CROYDON, SURREY. Telephone Croydon 5148/9

These really powerful units in compact form give quality and performance right out of proportion to their midget size and
modesg cost. Osmor *“Q’’ Coilpacks have everything that only the highest degrce of technical skill can ensure—extra
sel_ec;lwty, super sensitivity, adaptability. Size only 13 x 3§ x 2{ with variable iron-dus: cores and Polystyrene formers.
Built-in trimmers. Tropicalised. Prealigned. Receiver-testcd and guaranteed. Only 5 connections to make. All types for
Mains and Battery superhets. and T.R.F. receivers. Ideal for the reliable construction of new sets, alio for conversion of the
21 Receiver, TR.1196, Type 18, Wartime Utility and others. Send to-day for particulars!

1
SEPARATE | 0SMOR staTion SEPARATOR ' CHASSIS CUTTER
COI LS | The Separator may easily be tuned to eliminate
4/_ ‘ any one station within the ranges stated and Type Hole Sizes
( i fitting takes only a few seconds. Sharp tuning i .
A full range is avaifable i S " 1 lin. x l}in.
for all popular wave- is effected by adjusting the brass screw provided. 2 £ x Iin
bands and purposes. 3 - p-=r
Fully descriptive leaflets Aerial TYPE METRES l in: x an-
and connection data avail- plugs 4 1%in. x 2in.
. able.  (Optional) new’ in here I 141-250
simple fixing 2d. extra. Just note these 3 P 2 208-283 lust. price list on
““5 Star "’ Features. ¢ Only tin. high. 3 267-34{ request
* Packed in damp-proof containers. * Vari- into 4 319-405 s
able iron-dust cores. * Fitted tags for easy = receiver 5 395.492 |
Eonnecﬂow * Low loss Polystyrene formers. o 455' 567 |—I R _46T k/_ —-P-—— -—b-_lj-— ——d— “_h
i ‘W. T.R.F. - c. ermeability-tune it
QRolrI-IZ 49.T R.F. REACTION COIL TYPE 7’6 7 1450-1550 I g;.i"‘ I;ads. Standhardossriqxe ‘I'Q{n.ux Iii:\v. x
A rapge of coils for F.M. Receivers short! in. For use wit OR coilpacks and
available. ece v 8 410-550 k/e. | others, 14/6 pair. Midget 1|.F.s. 465 k/c.

A special design of coils now available for COMPLETE #in. x }in. x 23in., 21/- pair. PREALIGNED,
reflex circuits. | 1/6 extra, both types.

—— — —_ —_— o ————

Send 5d. (stamps) for fully de:criptive literature DIALS—~VARIOUS DIALS CALIBRATED TO COILS
including ‘' The really efficien: 5-valve Superhet | Metal dials, overall size 5}in. square, Cream background, 3-colour
Circuit and practical Drawings,” 6é-valve ditto, l Type MI, L.M.S. waves. M2, L. & M. waves. M3, M. and 2 S. waves.
3.valve {(plus rectifier) T.R.F. circuit, Battery Price 3/6 each.
. portable superhet circuit, Coil and Coilpack Pointer 1/6; Drum, Drive, Spring and Cord, 3/2.
leaflets, Chassis Cutter leaflet, and full radio and component lists, and Type A glass dial assembly, measuring 7in. x 7in. (94 x 94 overall). Mounts
interesting miniature circuits, e-c. | in any position. Choice of «wo 3-colour scales, 24/6. P. & P. I/6.

OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING
TO CIRCUITS IN WHICH OSMOR ‘COILS OR COIL PACKS ARE USED OR ARE INTENDED TO BE USED-

WE ENDEAVOUR TO KEEP ABREAST OF THE TIMES BY BUILDING THE VARIOUS CIRCUITS PUBLISHED IN
«“WIRELESS WORLD," “PRACTICAL WIRELESS,” “RADIO CONSTRUCTOR’ ETC. WE KEEP STOCKS OF THE COMPONENTS
SPECIFIED.

‘“ PRACTICAL WIRELESS " | ‘" WIRELESS WORLD” "“RADIO CONSTRUCTOR"
Coronet Four; Beginners’ Superhet; “No Compromise” TRF Tuner. Converting the TRI196 receiver to a
Modern High Power Amplifier 2; Astache " Midget Mains Receiver.”  Sensitive general purpose s’het receiver simple

Case Portable; RII55 Converter; A.C. 2-valve Receiver. Television Converter o) CIGER o [l ey vz
Economy 8 W.P.P. Amplifier. Circuit

Band-Pass 3; Modern |-Valver; 3-speed | (special coils in cans available), Midget ‘ and detalls available for adding push-pull

Autogram, modern reflex, etc. sensitive T.R.F., etc. | to the 5/6 valve Osmor superhet.

A LIST OF FIXED CAPACITIES AS REQUIRED FOR SWITCH TUNING AVAILABLE ON APPLICATION.

NP PPN, P N
Single variable condensers 9/~  Smoothing choke 7 om A 6/6 Mains Trans. 250-0-250 . 29/6
2 Gang variable condensers 12/6  Output Trans. for 6v6/25A6.. . H6 350-0-350 .......oceiennn. 35/-
3 Gang variable condensers .. 17/6  Fil. crans., 6.3 v, 5 v. output...... 8/6 & 15/6  Push-pull Trans. heavy duty ... . 40/-
Reaction variable condensers 3/10 Chassis for various circuits from... S/—

Potentiometers less swit.
Potentiometers with swit.
Switches 4 P. 3 way

C itors to .L mFd., 10d. 25uF x 25 v., 3/6, 50 x 25,
G TSI S SPECIAL COILS

32/32, 5/3.
for SPECIAL CIRCUITS

Switches 4 P, 2 way 3/6 v —— e — e — e o —
Trimmers l N
Single bank ALL RESISTORS (Such us Midget Sensitive T.R.F,
Two bank .... iw ‘ SPECIAL XVV:IN) A modern reflex receiver
Three bank REDUCTION W
’ | 6d. each . ] \
— - in sets for :

I (On marked cards) | PUBLISHED CIRCUITS ]

| el i it
DESIGNERS ARE ASSURED OF FULL CO-OPERATION
PLEASE LET US KNOW YOUR REQUIREMENTS

NEWCOMERS TO RADIO. WE HAVE A NEW DEPARTMENT READY AND
WILLING TO HELP

SEND US YOUR PROBLEMS
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HUDSON

RADIO-TELEPHONES

“Model AM/250’M in conjunction with
Model AM’2507F are particularly suited
for use by Radio Dealers to control
their outside service vehicles.”

MODELS ‘
AM/250/M 5 watt Vehicle Station (60 to 100 Mc/s). S / IRt :
'AM/250/M MK2 a5 above but with P.A. MOde'_ dAM 1,3\0; [6(F: Cfn /be ':ad;qu
AM/150/M 5 watt Vehicle Station 100 to 185 Mc/s.

e b e SRRt G cgnver'e ffo odel FM.101'6C i the
AM/I50/F 5 watt Fixed Station 100 to 185 Mc/s. HH i HP
AM/ISO;IOCY:-ChaI::eI Al: Ir::rimaRoaclioTelq;ihone. a dlhorl‘ or minor Componenis. T IS 15
HED.102 Walkie-Talkie, 60 to 132 Mc/s. 1 i

FM. 101 IO-\:atteFr: Fliied Stoation 6; :o 185 Mc/s. of vita |mp.ortan$:e to Marme users
FM.101/10C 10-Channel FM Marine Radio Telephone. Where there IS no |n|ernahonal Sfandard
Fr:élfz/-ltg ::-rratt 4-Channel FM Vehicle Station d bI h . h f l

(. Cfs.
HED.113 50-watt Fixed Station AM or FM 60 to and possible changes in the tuture o

185 Mc/s.
Supplied to the G.P.O. and the Home Office

HUDSON ELECTRONIC DEVICES LTD.

APPACH  ROAD, LONDON, §S.W.2 TEL. TULSE HILL 486!

systems of modulation may occur”

The SUPER LIGHTWEIGHT PICK-UP

can now be supplied to order—

with an armature system fitted with diamond stylus.
Price complete with one head (either Standard 78 r.p.m.,
or Microgroove, 33% and 45 r.p.m.) fitted with diamond
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each
additional head £5.12.9d. plus Purchase Tax £1.16.2d.
Replacement armature system fitted with diamond
stylus £3.13.0d. plus Purchase Tax £1.3.5d. 3 HEAD PICK-UP

Existing model with sapphire
system still available.

3 SPEED MOTOR

New Price:
Retail Price .. £17 15 0

Purchase tax. . _5 13 11
Total Price .. £23 8 11

3 SPEED MOTOR

A. R. SUGDEN & CO. ENGINEERS) LTD.

Facsimile in Sound WELL, GREEN LANE, BRIGHOUSE, YORKSHIRE, Tel : HALIFAX 69169
Telegrams : * Connoiseur, Brighouse®

OVERSEAS AGENTS: S. Afrlca : W. L. Procter (Pty.) Ltd, 63 Strand Street, Cape Town. Australia : J. H. Magrath & Co. Pty. Ltd. 208 Little
Lonsdale Street, Melbourne. Canada: The Astral Electric Co, Ltd., 44 Danforth Road, Toronto 13, Ontario. New Zealand : Turnbull & Jones
Ltd., Head Oﬂice, 12/14 Courtcnay Place, Wellington. Hong Kong : “The Radio People Ltd., 31, Natﬁan Road, Hong Kong. Malayi : (Main Dis-
tnbutors) Eastland Trading Co., 1 Prince Street, Singapore, U.S.A. (Main Dnsmbutors) Danby Radio Corporation, 2042 Chestnut Street,
Philadelphia. 3. Pa., Audio Supply Laboratories, Nickels Arcade Buildings, Ann Arbor. Michigan.

—
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from every
point of view

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

STEATITE & PORCELAIN PRODUCTS LTD.

Head Office: Stourport-on-Severn, Worcestershire. Telephone: Stourport I11. Telegrams: Steatain, Stourport

$.P.66




Does not curl—lies flat on the transducer
head, giving better frequency response,
and smooth tracking.

Has the lowest possible surface friction—
reducing wear on transducer heads, and
guide pillars.

Has the best possible dispersion of oxide
particles, free from coagulation, ~and
flocculation ensuring low noise level.

Is correctly heat-drfed to preclude
‘“blocking '* and sticking, layer-to-layer,
under storage conditions.

R0

reaso

WIRELESS WORLD
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ns Why those concerned

with recorded sound choose

FERROVOICE

MAGNETIC

Gives the highest possible signal-to-
noise ratio—excelling in high-frequeney
response.

Has a superlative dimensional stability—
negligible stretch, and the highest possible
tensile strength.

Discourages static collection during fas:
forward, and fast re-wind operations.

The Kraft Paper base has been selected
after careful development with the paper
manufacturers—flexibility, and super-
calendering being prime considerations.
The Lacquers are pigmented with the
highest grade powder. The individua:

RECORDING TAPE

The pigment is dispersed and milled, with
the highest degree of control, thus
ensuring a uniform dispersion of the
oxide particles within the binder.

The spools were designed to incorporate
the “ universal ' hub, perfect balance,
and negligible rotation noise.

** FERROVOICE "’ products are subject
to continuous development by our
technical staff.

* FERROVOICE " has a Coercivity of
270 oersteds (BHC) remanence =
730 gauss, when subjected initially to a
magnetising force of H = 2,000 oersteds.

particle size is less than one micron
{0.000039 inch).

22/6
MAGNETIC COATINGS LIMITED

38 GROSVENOR GARDENS LONDON SWI Telephone : SLOANE 9129

WORKS & LABORATORY: 25 DASHWOOD TRADING ESTATE
LARCH ROAD - NDON - SWI2 BALHAM 5579

RN

The Lacquer s formulated to attain the
maximum adhesion to the base material.
Suitable for Single or Double Track Recording. Length 1,200ft.

on Tin. Diameter Spool—Frequency response 50 C.P.S. to 10
kefs. at 7.5 in. per sec. Breaking strain exceeds 4lb.

RETAIL
PRICE

TYPE 71
EN g

TYPE 81

Unbeatable from every point of view, well able to withstand
hard workshop treatment and ideal for continuous use. Features
include rapid-constant localised heat—solid sturdy construction—low
current consumption—perfect balance—absolute dependability. A
type and bit for every purpose from fine instrument to heavy
industrial work. Each tool includes § feet tough rubber 3-core cable.

" TRIGGER FEED
SOLDERGUN

Type No.51 is @signed specially
for all assembly operations.
Solder is fed automatically with
trigger-action and two reels are
supplied—one 15 ft. acld-cored /'
and one |5 ft. resin-cored. /

Obtainable from all leading tool merchants and factors.  Fully descriptive Brochure free on request

WOLF ELECTRIC TOOLS LTD ‘- PIONEER WORKS - HANGER LANE : LONDON - W.5
Tel: PERIVALE 5631-4  Branches: BIRMINGHAM * MANCHESTER - LEEDS * BRISTOL * NEWCASTLE - GLASGOW
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.. . they came in their
THOUSANDS...

to hear the ~ew
GOODMANS

ORLIN 111

LOUDSPEAKER

Goodmans new ORLIN III Loudspeaker was enthusiastically

ORLIN 11l received by an appreciative audience when demonstrated for

FUNDAMENTAL RESONANCE .......cccocoveaiienunn 55 cis the first time at this year’s Radio Show.

FREQUENCY COVERAGE .................. 40—13.000 cfs

g::xﬁ DD’:;,:;TER o ;2.';;/' ':i"' ((|37' 63 ‘ms; Versatile and designed to enhance the Goodmans reputation for
.......... . in. .6 cms X 5 i .

VOICE COIL IMPEDANCE .............. 15 ohms at 400 ¢/s high quality, the ORLIN III reproduces a widc variety of

MAX. POWER HANDLING CAPACITY ... 12 Watts A.C. inputs, from old but valued recordings to the latest wide range

FLUX DENSITY .ooiiiiinenniioiinciiennns 15,000 gauss High Fidelity discs.

NETT WEIGHT .......cccoivviiiiiiniiiiiiiae 12 1b 13 oz

FINISH ooeveieiiiie i ccicciiiaenens Grey Hammer

Price: £9 : 15 : 0 Retail (inc. Tax)

Over 5,000 members of the Public again attended the
JReNLr demonstrations of Goodmans range of High Fidelity
o~ G Loudspeakers at Earls Court this year. High Fidelity

G

GOODMANS

GOODMANS INDUSTRIES LTD.,, AXIOM WORKS, WEMBLEY, MIDDX. WEMbley 1200

[RL7P
JINY

at its best, as demonstrated to these large audiences, is
the result of @ constant programme of Research and

Devel, t in Goodmans Laboratories—probably ihe

o

best equipped in the country.




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.

WIRELESS WORLD

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 wiw
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 p.F.
nominal capacity, matched
and standardised to close
limits, Cadmium plated
steel frame.  Aluminium
Vanes. Low loss non-
hygroscopic insulation.
Length excluding spindle:
1 ;ziang—lﬁin. to 3 gang
Price 1 gang, 9/3.

2 gang, 14/-, 3 gang, 18/3

OCTOBER, 1954

Write for full details of the complete range of precision-
built components for Radio and Television industry.

JACKSON BROS. (London) LTD., KkINGSWAY - WADDON - SURREY

Telephone : CROydon 2754-5.  Telegrams : WALFILCO, SOUPHONE, LONDON.

TWO HOURS RECORDING
and TEN WATTS OUTPUT. ..

With standard 1200ft. spools, the SIMON Portable Tape
Recorder affords two hours recording and brilliant play-
back—at 10 watts output if required. Twin tracks, two
speeds. Frequency response is wide: 50-12,000 c/s

at 74in./sec. and 50-7,000 c/s at 3%in./sec. Bass
and treble are independently variable.

Designed for the discriminating user, the SIMON
Portable opens up new fields of activity in
tape recording.

on standard 1200 ft. spool

* TO THE TRADE:
Ask for details of
special Dealer
facilities and Infor-
mation Sheet T1/6

® ®©6 ¢ © o & o © O o o©o o & o© o

SIZE ... 18 in. x 15 in. x 10 in,
LOUDSPEAKER 64 in. built-in monitor
POWER SUPPLY ... 2007250 v. 50 Cycles A.C.

INPUT CHANNELS High impedance for microphone
low or high impedance for radio

POWER CONSUMPTION oo 100 watts approx.

O —

Or’fab/e TAPE RECORDER vws ===

Ask for Y% Monomaster “Finger- +% Fast rewind and wind- SIMON for
“THE GENTLE ART OF TAPESMANSHIP" tip*" Control on Sound Recording
and Information Sheet T1/é % Separate capstans Y Provision for Remote ata

Control and indepen-

S I M O N S O U N D S E R V l C E LTD. (Dept. W) v Three motor drive Hent uso-of ol r

48-50 GEORGE ST,,LONDON, W.i. Phone: WELbeck 2371 (5 lines) % Drop-in loading for PA., etc.

Sensible Price
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with the brilliant MEW

Superspecd
SOLDERING IRON

MANUFACTURED 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.

Y When not in use, current is automatically switched
off—thus greatly reducing wear of copper bit.
Electricity consumption is correspondingly reduced.

% It is 10” long, weighs 34 ozs., can be used on 2-5 to
6-3-volt supply. 4-volt transformer normally supplied.

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

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

% Can be used from a car battery.

% ltis 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

f = industries, particularly for all SERVICE work. For general purpose
=i i | work the Superspeed Iron is the ideal stand-by soldering tool.
| f \

is available WOW

. . . . LIST PRICES
Write for full particulars, including guarantee terms PRt W —

and free trial facilities, to the sole concessionaires in ,
this country — Superspeed 3976

.‘E)Idel_'in_g lrﬂ )
ENTHOVEN SOLDERS LIMITED |tmormer (opsions) 3176

. F o Replacement Element 1/
(Industrial Equipment Division), 89 Upper Thames St., !
London, E.C.4. Telephone: MANsion House 4533 i e e

C
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This 4 the PYE PF 31 asplifior with tr PFOIA cowtedl winik

People who happen to possess a
critical eye in addition to a sensi-
tive and discerning ear will
welcome Imhofs new high-fidelity
range, for the greatest possible
attention has been paid to presen-
tation and appearance. This range
of cabinets has been designed with
the PYE PF9l amplifier in mind
because we feel that its unique
positive feed-back circuit and its
zero output impedance provides
a higher standard of transient
response than any other amplifier
available. The Layton Trolleygram
shown here, is designed to house
the - PF91 and its control unit
PF91A together with record player
and radio feeder if desired.

Of compact, contemporary design,
gliding easily on special rollers, the
Trolleygrams are extremely versa-
tile. Used as remote control units
they allow for the speaker to be
installed in the acoustically best
position whilst controls and player
are within easy reach. With
speaker incorporated they can be
moved from room to room, (ideal
for clubs, schools, etc.). Write or
phone for details of Imhofs High
Fidelity Service, or visit us at our
showrooms in New Oxford Street.

Tel: Museurn 7878 (20 lines)

the Layton Trolleygram is available only from Alfred Imhof Ltd., 112-116 New Oxford St., London, WCI.

- |

Tis v the L@Tm Tv«l\vjﬁvw Jt&:ﬁ\w\ To hawse The PFSI w,sf'{/-_wi aind W agsouated “W"’(’W

OCTOBER, 1954
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THE TANNOY

Adbyath

PRE-AMPLIFIER

This extraordinarily versatile Pre-amplifier has
been designed for use with the new TANNOY
High Fidelity Power Amplifier. Recording
characteristic correction is provided not only for

TECHNICAL SPECIFICATION

CONTROLS INPUT. SELECTOR SENSITIVITY  IMPEDANCE

at | Ke (unchanged by
correction switching)

MICROPHONE LEVEL RESPONSE 5 mV 0.5 megohms
RADIO - N 0s5VY 0.25 megohms

the more modern long playing records, but also
for the older 78 r.p.m. types, for it is on these
discs that is enshrined the music of some of the
greatest artists who have ever lived — artists

BRIT | (EMI)
RIT 2 (DECCA 78 r.p.m.
whose work was recorded by early and imperfect prre (Ve T

COLUMBIA (US.A.)

techniques. The availability of the correct record- PHONO R.C.A. (OLD) 78, 45 &334 r.p.m. | 5 mV 0.5 megohms
- ¥ . COLUMBIA

ing characteristic, together with the sharp cut-off NARTB/RIAA Lp

treble filter, enables you to enjoy all music with AES

the minimum of undesirable background noise. :::E EBRGE osiv ol anlien

The treble and bass controls are completely
isolated from each other, there being no inter-
action at the crossover point, and their range
provides ample compensation for varying listen-
ing levels as well as deficiencies inherent in other
elements of the reproducing system. The built-in

YOLUME Continuously variable

BASS 3 steps each cut and lift. As shown below
TREBLE 3 steps each cut and lift. As shown below
TREBLE FILTER SELECTOR 9Kc 7Ke 5Kc 4 Ke
FILTER SLOPE CONTROL/MAINS "ON/OFF

6 dB per octave to 30 dB per octave, infinitely variable

INPUT CONNECTIONS Radio, Tape/TY. Mic. Phono.

OUTPUT 2 V into 0.5 megohms
rumble filter not only removes the unpleasant low POWER REQUIREMENTS Filament 63 V. 0.9 amp. Plate (B+) 350 V. 5mA
: : : RUMBLE FILTER 30 dB per octave below 20 cps. (fixed)
pitched sound resulting either from faulty record- S BUTLET 3 swisedEIERAEE L &
ing, or re-play motors, but also serves to prevent TUBE LINE-UP 2 ECC 83 or 12AX7
the intermodulation pI"OdUCtS caused by this. FINISH Coin bronze and hammer bronze, freestanding ends, hand
polished mahogany
Here then is a Pre-amplifier designed to extract DIMENSIONS Panel Mounting 133" x 7° x 31"  Freestanding 16” x 7}” x 4"

the maximum enjoyment not only from modern
records but also from the treasured recordings

of days gone by.

RELATIVE d B

-

The “Autograph” Pre-amplifier and
the Tannoy High Fidelity Power
Amplifier together form the heart of
the TANNOY DOMESTIC SOUND
SYSTEM which has been the subject
of much favourable comment since
it was announced earlier in the year.

L o1

FREQUENCY

RELATIVE d B

- = TS R e e e e e e Sm R ED ED A P e Y R e e e R TR e e e A b b

v 6o

FREQUENCY'

\\TANNOY/ PRODUCTS LIMITED

Sound Practitioners

WEST NORWOQD - LONDON - S.E.27 - TEL: GIPSY HILL r31r
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° ° . ° ° ‘® . . © O
° TYPE T/W/100 Tape Pre-amplifier (below) °
Containing oscillator, equalised record and
play-back amplifier. Separate monitoring
L 'facilities. Response £+ 2db, 60-11,000 Demonstrations of all these °

cycles, For use with PFA pre-amplifier
and Wearite Deck only. Pricc £40 with

e A . - i A
PFA unit. (This unit is only supplied with
Deck at current price.) ek, Cadgnt
e
L]
° e

GOODSELL LTD. .

40 Gardner Street .  Brighton | .

units at 8. K. Partners Ltd.,
229 Regent St., London, W. |
and Classic Electric Co. °

TYPE PFA Pre-amplifier (above)

The latest PFA unit is built especially for

use with our range of Williamson Ampli-

fiers, Separate bass and treble control in e
equaliser section. Low noise—high gain.
5mv. input, 6 valves. Price £20.

Williamson Ameplifiers ]
With separate built-in auxiliary power
supply. With standard output £33.15.0.
With “ C** Core output £37.15.0.

Ultra Linear connection £1 extra.

(Available with “C* Core output only.)

Sussex .«  Tel.: Brighton 2673>

B K

REGENT ST. SHOWROOM

FOR A

DEMONSTRATION

of the latest precision built

CHAPMAN

and

GOODSELL

FM TUNER UNITS

cordially invite all
High Fidelity enthusiasts
TO VISIT THEIR

GOODSELL FMTi401

® Also demonstrated

are the Iatest versions of
quality equipment by ACOUS-
TICAL, GOODSELIL, LEAK
and ROGERS, as well as the
NEW HIGH FIDELITY
AMPLIFIER by ARM-.
STRONG.

These Equipments can be
heard with a wide range of
high gquality loudspeaker
systems and associated
equipment.

CHAPMAN FM8!

These and other high fidelity equip-
ments ag d[emog:;rated at nu;oxhow-
rooms: Daily 10.30 a.»m,—5. pom
* H.P. TERMS AVAILABLE  Sorurday 10.30 a.m.—12.30 p.m.

B. K. PARTNERS LTD.

229 Regen: St.. London, W.l. (Entrance Hanover St.) ‘Phone : REG 7363

/. i .
ol ok 88

Photograph by courtesy of
British Thomson-Houston Co. Ltd.

This power station control desk was
supplied by us to British Thomson-
Houston Co. Ltd.

We are makers of

FINE WOOD CABINETS
to the RADIO, ELECTRONIC AND
ALLIED INDUSTRIES, and invite

Trade Enquiries.

H. ASEIDOWN

CABINET MAKER

98 HERTFORD ROAD, EDMONTON, N.9

Phone : EDM. 2621 '
Works: 784/792, High Road, Tottenham, N.17. Phone: TOT. 9947
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Loud-speaker Manufacturers to the radio industry since 1930

We dont presumne

... to know all the set manufacturer’s problems, and still less
how they should be solved. Our job is looking after that final,
critical link in the chain of reproduction—the loud-speaker.
And there we do know what we are talking about.

We do, for instance, supply hundreds of thousands of
loud-speakers every year to many of the best-known radio and
television manufacturers in the world. Among them are firms
with “household names” in North America, where competition
is as keen and vigorous as it can be. What we can do for

some, we can pretty certainly do for others.

REPRODUCERS AND AMPLIFIERS LIMITED

WOLVERHAMPTON ENGLAND
Telephone : Wolverhampton 22241 (5 lines)
Telegrams :  Audio, Wolverhampton




WITH ANY

9 Band (6 Electrical band spread) with R.F,
F.C., 2.1.F., Delayed Amplified A.V.C., Variable
Selectivity, 5KC, 7KC, 10KC. Fly Whee! Tuning,
Tropicalised. £44. Tax paid.

S6E Similar in specification to S6BS but only 4 wave bands.
12.5 m.—37 m., 35 m.—100 m., 90 m.—250 m., 190 m.—
550 m. £30. Tax paid.

S6 As S6E but 3 wave bands, 16 m.—50 m., 195 m.—550 m.,
800 m.—2,000 m. £30. Tax paid.

SSE 4 wave bands, 12.5 m.—550 m. R.F. pre-amplifier, variable
selectivity I.F., Delayed Amplified A.V.C. £21/6/8. Tax paid.

S5 As SSE but 3 wave bands, 16 m.—2,000 m. £21/6/8. Tax paid.

S4 Standard High Quality Feeder Unit. Specification as S5
but without R.F. amplifier. £16. Tax paid.

C. T. CHAPMAN

RILEY WORKS,

WIRELESS WORLD

TUNERS

WE SPECIALISE IN
HIGH QUALITY
TUNERS FOR USE

WELL-KNOWN
AMPLIFIERS

(Reproducers)
RILEY STREET, CHELSEA,

OCTOBER, 1954

FM

OF THE

For use on the new V.H.F. Frequency Modula-

tion Broadcasts, Will provide amazing degree
of realism with complete absence of back-

ground noise. £20. Tax paid.

v THE NEW FMB82. Self Powered 200/250v.
Three V.H.F. Stations on a switch.
Separate trimmer for each position.
Range of each position 87mcs—]00mcs.

Output 2 volts approx.

LTD.

S.WwW.lo. FLAxman 45778.

Export Enquiries Invited

COIL WINDING MACHINERY

We invite your enquiries for the Type Al/1 auto-
matic machine, as illustrated. Also for the
Type H/1 hand coil winder and Type AW/l
Armature Winding Head.

Kolecrric [0

73 UXBRIDGE ROAD, EALING, LONDON, W.5
Ealing 8322

SEE THE NEW RANGE OF PRODUCTS BY

“TELEMAX’

AND THE EVER-POPULAR

PROJECTION TELEVISION
for your Own-Styled Cabinet

(TO PROJECT 4'x3 PICTURE)

% 23-valve
Superhet circult.
" J¢ Sensitivity
better than
microvolts.

v Full bandwidth.
5-channel facility.

% Complete with
valves, c.r.t. and
optical unit

% Chassis size
approx. 19” x 17%
x 15°.

50

Y Please write for detailed
Specifications from
Manufacturers

TELEMECHANICS LTD.

3, NEWMAN YARD, NEWMAN ST., LONDON W.1!
W LANgham 7965
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New Portable Wave Analyser

THE WAYNE KERR MODEL A.321

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

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

Specification

FREQUENCY COVERAGE: 50—20.000c¢/sintwo
ranges

FREQUENCY STABILITY: Better than £1%

INPUT LEVEL: Between —20 and +20 db relative to ImV into
600 ohms adjusted I‘Ji% ‘a 5-step attenuator and
fine control of 0—10
FREQUENCY Flat to within +1 db over the whole working
RESPONSE: range.
LEVEL STABILITY: +1dbifmainssupplyvoltageremainswithin +5%
ACCURACY OF Harmonics below fundamental
HARMONIC to —55 db £5%
MEASUREMENTS: to —75db +10%
or x1 db whichever is the greater.
INPUT 100,000 ohm unbalanced (greater than 25,000 ohm,
IMPEDANCE: balanced, can be supplied to order)
SELECTIVITY: Constant over the frequency range. 2 stage crystal

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

HUM LEVEL: —55db
POWER SUPPLY: 1101115 and 200{250 volts 40/60 c/s
POWER

CONSUMPTION:  Approz. 60 watts
DIMENSIONS: In case 20" x 9" x 8%
WEIGHT: 31 lbs. approz.

THE WAYNE KERR LABORATORIES LIMITED - NEW MALDEN - SURREY * MALDEN 2202
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bring YOUR set up to date
with this really modern range of

ENGRAVED control knobs

16 special GOLD FILLED inscriptions that will meet the demand
of every radio, T/V, tape recorder or amplifier enthusiast—beauti-
fully made and designed to enhance the appearance of every com-
mercial or amateur constructed set.

engrave to special order.

Sizes: Type ““ A '’ I3in. dia.

are Zin. deep.

AN ENGRAVING FOR EVERY PURPOSE—

* On-Off,"

RADIO: *“ Volume,”

* Tuning,"’

‘ Wavechange,"

Gram,,”" ** Radio-Gram.,”” *‘ Tone,”” '* Yol./On-Off.”"

TELEVISION : “‘ Focus,"’

“* Brilliance/On-Off."

‘* Contrast,”’

WIRELESS WORLD

We are always prepared to

Type ** B 1lins dia.

* Brilliance,""

AMPLIFIER :  ‘“Bass,” * Treble " (plus any of above).

TAPE RECORDER:

o kecord-PIay ** (plus any of above).-

AVAILABLE IN WALNUT OR IYORY.

PRICES :  Type “* A" 1/6 each; Type

“B," 1/2 each.

Plain knobs con also be supplied at 1/~ and 10d., respectively.

UNCLES, BLISS & Co., LTD., (Dept. W.W.), 139, Cherry Orchard Road, East Croydoh, Surrey.

Both types

“SM.L.-

‘“ Brightness,""

38 STOCK TYPES
for your
STANDARD or SPEGIAL
APPLIGATIONS

TRANS

RADIO

‘ULTRA LOW

capacitance & attenuation

[TYPE|uu Fft{IMPED.2| O.D.
cl (73] 150 |.36].
€N [ 63 | 173 .36
€2 (63 | 171 | .44
€22 55 | 184 | .44
€3 | 5.4 | 197 | .64
€33( 4.8 | 220 | .64
€4 | 4.6 | 229 .03
C44| 41 | 252 [1.03]

U.G. CONNECTORS-R.G. CABLES
TRANSRAD:O LTD. 138 Cromwell Rd, London SW7. eeféizs

YOU CAN OBTAIN THEM NOW AT
YOURLOCAL COMPONENT STOCKIST

If in difficulty please write to us—

F.M. FEEDER UNIT
£19.19.o INCLUSIVE

FOR USE NOW ON
TRANSMISSIONS FROM WROTHAM

‘ 4

6 Stage high sensitivity F.M. feeder unit with built-in
A.C. power supply. Complete band II coverage.
Grounded grid triode low noise R.F. stage. High
stability frequency changer. 2 stages of high gain I.F.
amplification. Latest type ratio discriminator using
balanced diodes. Pre-set control for minimum A.M.
noise. Special de-emphasis circuit. One stage of high
fidelity L.F. amplification.  Specially designed for
F.M. reception and ease of operation.

Place your orders NOW for early delivery.

CONCERTO RECORDERS

54 Lansdowne Place, Hove, Sussex. Hove 70776 |

OCTOBER, . 1954

Telephones : Croydon 3379/6390
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OPera tIHg in the decimetre wave region,

this Signal Generator has been
designed to meet the increasing requirements of the
development laboratory at Ultra High Frequencies.
Besides a wide frequency range and reliable
attenuator system, provision is made in.the L.1 for
both internal and external sinewave and pulse modu-

lation. Full technical details are available on request.

Write for Folder W.z5.

Advance

U.H.F. SIGNAL GENERATOR
Nett price in UK. £375

ADVANCE COMPONENTS L1:D., MARLOWE; ROAD, WALTHAMSTOW, LONDON, E.i7
Telephone : LARkswood 4366/7/8
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MAY WE SEND
Type O-120 YOU PARTICULARS? Type O-100

Portable, High-Sensitivity Audio ’Scope. 4mVjcm. Sensitive General Purpose 'Scope. Direct-coupled ‘X
r.m.s.;—3 ¢/s to 25 Kc/s. and ‘Y’ Amplifiers Triggered Time-Base,. Time and
Volitage Calibration ;—Zero to 4 Mc/s.

SHENLEY ROAD -+ BOREHAM WOOD -+ HERTS. Cables ;: FURZLAB, LONDON. Tel.: ELStree 3940

F. EE Terman

| Professor of Electrical Engineering
Dean of the School of Engineering
I Stanford University
| Past President Institute of Radio Engineers

- CASTORS

THE WORLD’S BEST Terman and Petit
‘ CONTRACT'NG ELECTRONIC MEASUREMENTS
o | 9x6 707 pages 72s 6d
SRl par. TUBE ** This book is well written and carefully indexed... It is
confidently anticipated that this will be in constant demand
ADAPTOR ! both by the radio engineering student and the practising

| engineer.” The Electrical Review.
For 27, 17, 14", 14" tubes, g

Quickgrip Adaptors are fitted

by hand as no tools are required. F. E. Terman
2", 2%”’ 3”’ and 4” wheels RADIO ENGINEERS’ HANDBOOK

may be used. 9x6 1019 pages 52s 6d
F. E. Terman

Ask for Brochure RADIO ENGINEERING. Third Edition

and pages 8, 25, 57. 9x6 8I3 pages 50s
Numerous other types of . .
head fittings  available Available from your Bookseller
Engineers, Patentees and Sole Manufacturers Published by
AUTOSET (PRODUCTION) LTD.
DEPT. “ H,"” sro{m STREET, BIRMI'ZIGHAM, 18 ‘ McGRAW-HILL LONDON
EDG. 1143 (3 lines). Estd. over 30 years,

Please mention * Wireless World "
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Qsram 912

A modern high quality
amplifier & reproducer
for the home constructor

BUILD THIS
HIGH QUALITY AMPLIFIER

@ Every part specified and readily obtainable from your Radio dealer.

® Every stage in construction clearly explained with step-by-step wiring, in
instruction book.

® Rack-like stability in performance —no hum, no microphony, wide frequency
response (9 octaves), low harmonic distortion at full power (12 watts) and
ensured reliability, with Osram valves specified. i

Full control on frequency characteristic to introduce ‘art’ into listening.

Unparalled clarity of both speech and music when used in conjunction with
G.E.C. Metal Cone Loudspeaker in octagonal loaded-port cabinet.

) 1
o I 1
. ! I . l l
ds MR |_'— [ 4
80 -—‘-—
% | AT =S A —
o 1 i —,I L -
5 [ | 1_| | | | IH_I | | 1 J)
o % o [ =Y
S S S P
S 2] B

FREQUENCY IN, CYCLES PER SECOND

Overall frequency response of the complete equipment, comprising L.P. record, specified pick-up,
Osram 912 amplifier and G.E.C. Metal Cone Loudspeakers in octagonal loaded port-cabinet.

How to build the Osram 912

A book giving full constructional details is obtainable from your dealer,
or by post (3d. extra) from the Osram VYalve and Electronics Dept.

THE GENERAL ELECTRIC CO.

PRICE 3’6"

LTD., KINGSWAY,

MAGNET HOUSE, LONDON, W.C.2.

75
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FIDELITY wiw ECONOMY

Is that possible? YES! The answer is to be
found in the now complete range of
‘“ BAKERS Quality Speakers '’ comprising
some |4 models covering the requirements
of both the ** Quality ”’ enthusiast and the
more general purpose Public Address.
Further information an the above, includ-
ing constructional details of suitable enclos-
ures, will be gladly forwarded on request.

THE 12" 15W. DE LUXE
MK. | & MK. |I

ALL EXPORT enquiries to :—
JOHN LIONNET & COMPANY,
62-63, Queen Street, London, E.C.4.

PROMPT QUOTATIONS WILL BE SUBMITTED ON REQUEST.

® T/V TECHNOLOGY

® RADIO ENGINEERING
® ELECTRCONICS

® RADIO SERVICING

There's a big future in T/V and Radlo. Act now! In-
crease your knowledge. Back up experience with a
sound. theoretical background.” 1.C.S. offer courses of
instruction in—
T/V TECHNOLOGY @ ADVANCED SHORT-WAVE
RADIO @ RADIO ENGINEERING @ RADIO SERVICE
ENGINEERING @ RADAR @ BASIC ELECTRONICS
@ FREQUENCY MODULATION,
I.C.S. will also coach you for the following examinations:—
B.ILR.E.: P.M.G. Certificate for Wireless Operators;
Radio Servicing Certificate (R.T.E.B.); C. & G. Tele-
communications, etc., etc.
DON'TDELAY—SEND COUPON TODAY forfree descrip~
tive booklet, stating which subject or examination interests you.

Fees include all books needed. Examination students coached
until successful,

Reduced terms for H.M. Forces.
Dept. 223D, I.C.S., 7] Kingsway, W.C2

Please write for full details to:

24 DINGWALL ROAD, CROYDON, SURREY.

Sole Distributors for Eire : BRIAN CURRAN, 283, Harold Cross Road, TERENURE, DUBLIN
T e R e — — W

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Dept. 223D, International Buildings, Kingsway, London,
W.C.2.

Please send Booklet on subject .

(Block letters, please)

Address

Croydon 2271/2

ELECTRO-
MAGNETIC
COUNTER

MAJOR TYPE 6 X I x I} ins.
3 ohms operates on 3/6 Vo. D.C.
500 ohms operates on 18/24 Vo. D.C.
1000 ohms, operates on 100/110 Vo. D.C.
2,300 ohms, operates on 200/230 Vo. D.C.
17/6 Post & Pkg. 9d.

MAGNETIC RELAYS
UNISELECTORS
KEY SWITCHES

L L L LN N LN LN

JACK DAVIS (RetaYs) LTD.

36 PERCY STREET LONDON W.I|
MUSEUM 7960 LANGHAM 4821

NN NN L <O
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OUR NEW EXTENSION

Q& IS ALMOST COMPLETE
“* S

This new production unit will assist us to meet the increasing demand for

SUFLEX POLYSTYRENE CAPACITORS

SUFLEX POLYSTYRENE CAPACITORS, of small dimensions and
having low dielectric loss, are admirably suited for L.F. transformers and
padding circuits. Uniquely high insulation resistance and low dielectric
absorption make them indispensable in computors, nucleonic and medical
equipment.

CAPACITIES : 5pf to 0.5 mfd.

TOLERANCE: 20 per cent. to 1 per cent.

VOLTAGES: 250 v.-750 v. D.C.

HS Type for general use.

HSA Type, with additional sealing for
use in exceptional humidity conditions.

SUFLEX

LONDON

For further;information kindly write to:

35, BAKER STREET, LONDON, W.1.  Telephone: WELbeck 0791
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'SCOTCH BOY'

MAGNETIC RECORDING TAPE

MINNESOTA MINING & MANUFACTURING CO. LTD
Arden Rd, Adderley Park, Birmingham 8 167 Strand, London WC2
90 Mitchell St, Glasgow C1 16 Mosley St, Manchester 2

OCTOBER, 1954

We are glad to announce

the immediate availability of “Scotch
Boy” Magnetic Recording Tape on
a new clear plastic 7" reel—more
solid, perfectly balanced, with a
large centre hub and simplified

V slot threading.

Each new reel has its own sturdy handsome
hinged box, in our familiar black and
plaid, with ample writing space on the
underside.

As for the tape, it will “speak for itself:””
On all types of recorders it will give true,
brilliant quality. It is an all-British
product of which we are proud.

Daily, professional and home recordists
alike are changing to “Scotch Boy.”

EDDYSTONE COMMUNICATION RECEIVERS

Now Available on attractive Hire Purchase Terms.
Model Deposit Monthly
740 £ 11 0 £3 2 I8
840 ... - £ 0 0 £3 6

750 .. . £1312 © €5 0 0
680 £2] 4 0 £7 15 6

Instalments are for 12 months.

The model illustrated is the 740. All are for AC only operation |
except the 840 which is AC/DC 110/250 v. making it especially |
suitable for universal use. Descriptive literature on request. f
The relaxation of H.P. restrictions enables us to offer the above
attractive terms.

Latest Eddystone component catalogue /- {

The
Eddystone

Specialists

SERVICES LTD., | |

55 COUNTY ROAD, LIVERPOOL, 4
. Telephone: AINTREE 1445 ESTAB. 1935

Ready by October!

UNIVERSAL MINIATURE RECORDER
A.C.E. CONSORT

Operates from Internal Batteries
and External AC/DC  Madins
Feeder. (Feeder ready shortly.)

ALL MAINS FEATURES INCLUDE :
2 TRACKS @ 3 SPEEDS ® POWER
REWIND ® AUTOMATIC ERASE
® MONITOR- .
ING clrRcuIT 77
® BUILT-IN 5" &
SPEAKER.

a

FULL TRADE AND
EXPORT TERMS

SIZE ONLY
127 x 7" x 63"

£52

WITH BATTERIES
& MICROPHONE

NOILISOd ANV NI S3LVHIdO
Send for leaflet giving advance information

ASSOCIATED CINE EQUIPMENTS LTD

353 BEXLEY ROAD, ERITH, KENT. Phone : ERITH 2543

s ——— T - ———
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READY-TO-ASSEMBLE

BASS REFLEX
CONSOLE CABINET

for use with Stentorian
10" or 12" Hi-Fi Units

Ever since we introduced our now world-famous range of Cambric
Cone Units, we have been receiving requests for a suitable cabinet. SIZE 32° x 22 x 16°
Now we can offer an easily assembled polished walnut veneer
cabinet, specially designed to give maximum reproduction quality £ I 0 J I 0 R 0
from either the ro-inch or 12-inch unit. It is supplied packed
flat, complete with screws, ready for instant assembly.
This cabinet was first demonstrated at the Radio Show, and was most enthusiastically
received. The combination of speaker and cabinet provides a standard of repro-
duction hitherto unobtainable except at many times the price.. Descriptive leaflets
are available on request, ask your dealer to demonstrate, or hear them at our
London Office, 109 Kingsway, any Saturday between 9 a.m. and noon.

* new extended range of

J fZ”/t/ZI’l'a?li HI-F1

mme ==/ CAMBRIC CONE UNITS
acclaimed at Radio Show by experts & public

MODEL HF510. 5 unit, incorporating
10,000 gauss magnet. Handling capacity,
2 watts. Frequency response, 100-7,000 c.p.s.
Bass resonance, 160 c.p.s. Stee! chassis £1.17.6

Die cost chassis £1.19.6 (Tax Paid)

* MODEL HF912. 9" unit, incorporating

12,000 gauss magnet. Handling capacity,

7 watts, Frequency response, 40-13,000 c.p.s.
Bass resonance, 45 c.p.s.

Die cast chassis £3.9.6

(Tax Paid)

MODEL HF610. 6° unit, incorporating.

10,000 gauss magnet. Handling capacity,
3 watts, Frequengy response, 60-12,000 c.p.s.
Bass resonance, 70 c.p.s. Steel chassis £2.10.6

Die cast chassis £2.12.6 (Tax Paid)

* MODEL HFI0l2, [0” unit, incorporating
12,000 gauss magnet. Handling capacity,
10 watts, Frequency response, 30-14,000 c.p.s.
Bass resonance, 35 c.p.s.
S Die cast chassis £3.17.6

(Tax Paid)

MODEL HF810. 8" unit, incorporating
10,000 gauss magnet. Handling capacity,
5 watts, Frequency response, 50-12,000 c.p.s.
Bass resonance, 65 c.p.s. Steel chassis £3.0.6

(Tox Paid)
* MODEL HF812. Die cast chassis (12,000
Gauss) £3.5.6
(Tax Paid)

MODEL HFI214. 12" unit, incorporating

14,000 gauss magnet. Handling capacity,

IS watts. Frequency response, 25-14,000 c.p.s.
Bass resonance, 39 c.p.s.

Die cast chassis £9.15.6

§ (Tax Free)

* NOW—uwith universal-impedance speech coil at 3 ohms, 7-5 ohms and 15 ohms,

WHITELEY

ELECTRICAL

RADIO CO. LTD MANSFIELD

NOTTS
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(DIWESTALITE]®

REPLACEMENT RECTIFIERS
for

COMMERCIAL RADIO AND
TELEVISION RECEIVERS

This handy wallchart now
available will enable whole-
salers, retailers and service
engineers alike to tell at a
glance the type of Westing-
house rectifier incorporated
in commercial television and
radio receivers. The manu-
facturers are listed, In the
adjoining column the type

g

numbers of the sets marketed and the next column contains the type
number of the rectifiers incorporated in the receivers. A photo-
graph of rectifiers with type numbers also aids identification.

Dept. W.W.10

OCTOBER, 1954

WALLCHARTS LISTING MANU-
FACTURER, TYPE OF SET AND
WESTALITE RECTIFIER INCOR-
PORATED, CAN BE OBTAINED
FROM ADDRESS BELOW,

WESTINGHOUSE BRAKE & SIGNAL CO,, LTD,, 82 York Way, Kings Cross, London, N.I,

Three-Range PROBE
MILLIVOLTMETER

Model VM6451

SELF-CONTAINED
STABILISED
POWER PACK

ACCURACY TO 4 5% OF
FULL SCALE DEFLECTION

AUTOMATIC OVERLOAD
PROTECTION

Designed to provide direct readings for A.C,
voltages from 10 millivolts to 2 volts. Three ranges
are provided and readings ate accurate within 1db
from 50 cycles to 150 megacycles. The double
triode measuring valve is detachable from the
cabinet. This instrument can also be used for
modulation carrier detection with the use of head-
phones. Write for full specification.

P

i LABORATORIES

Tel: RADLETT 5674-5-6

BRITISH PHYSI¢

Radlett HERTS

e

dm EPIS

S.6.Brown

LIGHTWEIGHT
HEADPHONES

FOR LADIES
Specially designed for

use with dictation and
recording machines.

These Headphones are extremely
light in weight—only 3% ounces.
Headphones and as.  1hey can be worn for long periods
sociated equipment ~ Without the slightest discomfort.
for all known pur-  They do not disarrange the hair and
PO et ochure  are " deslgned to ensure long and
quest, reliable service.

S. G. Brown provide

Lt

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone : Watford 7241

2)
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~RELAYN

TWO GENERAL PURPOSE TYPES

SERIES 100

A.C. OPERATED

SERIES 105

D.C. OPERATED

An extremely sturdy general purpose relay,
which is available in a range of contact
combinations from 1 pole normally open
to 4 pole changeover, and 6 pole normally
open, with a maximum contact rating of
10 amps 250v A.C. Normal power con-
sumption is 3 watts, which can be reduced
for the smaller contact assemblies if re-
quired. Vacuum impregnated coils can be
supplied for tropical or humid conditions.

SERIES600

A.C. OPERATED

SERIES 605

D.C. OPERATED

This relay is similar to the Series 100/105
and has been specifically designed for light
duty applications. Featuring sturdy and
extremely compact blade assemblies from
1 pole normally open to 4 pole changeover,
and 6 pole normally open. The contacts
will carry 5§ amps at 250v A.C. Following
the usual practice all contact connections
are conveniently grouped at one end, and
coils can be wound for either current or
voltage operation to requirement. Vacuum
impregnated coils if specified.

TELEGRAMS: MAGNETIC NEWMARKET.

MAGNETIC DEVICES LTD

NEWMARKET
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A PORTABLE Tape Recorder

40 c.p.s. to 14,000 c.p.s.

With two tape speeds of 3%in./sec. and 7in./sec. respectively, the Grundig TK 819 records with

@ with a frequency range of

NAY
true balance the smallest details of vocal, musical or mechanical sounds and reproduces them with
absolute fidelity. The wider your experience of sound recording the more you will appreciate the technical achieve-

ment of this compact, superbly designed instrument . . .
But make your own assessment!

i .
ASK FOR A DEMONSTRATION. Most Radio and Photographic Dealers stock : _ D
Grundig. Or write for folder to Grundig (Great Britain) Ltd., Kidbrooke Park Road, ‘\\~ —
London, S.E.3. ‘

Terms Available.

Features Include: Simple push-
button controls; Magic Eye tuning
device for recording and play-back;
two tape speeds giving one hour of
‘hi-fi' music recording or two hours
perfect speech recording; built-in clock

TAPE RECORDER TK 819 | v

PRICE 95 Gns. (less microphone).
0 ° Wide-range Grundig Ribbon Micro-
AttfaCtlve Hl.fe PU.fChase phone 12 gns. or unique Moving Coil.

Microphone 6 gns.

DESIGNED FOR THE CONNOISSEUR OF SOUND

G152

BROOKES (% sials

mean DEPENDABLE
frequency control

a.re”hzlzsut;augjp‘:bow Al Brookes Crystals are made to exacting

Crystal units from a standards and close tolerances. They are

range covering 100  available with a variety of bases and in a

kcls to 500 kels and  wide range of frequencies. There is a

3 Mc/s to 20 Mc/s. Brookes Crystal to suit your purpose—let
us have your enquiry now.

. Brookes Crystals Ltd.,
r"] Suppliers to Ministry of Supply, Home Office, B.B.C., etc.
EARLSWOOD STREET, GREENWICH,

BROOKES LONDON, S.E.I0 Phone : GREenwich 1828
Grams : Xtals Green, London.  Cables : Xt'as London

@O©=AX PRECISION CONNECTORS
Belley; on alf COUNTS

S Py

design
machining
performance
price
delivery

The most comprehensive range of

U.S. CONNECTORS outside the U.S.A.

GO©-AX GConnectors
G©-AX Cables R.G. Cables
Microdual drives

TRANSRADIO LTD. 138A Cromwell Rd. London SW7. eacizs
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RECEIVER

« » s developed to British Post Office
Specification

THIS new Independent Sideband Receiver type
GFR 552 is designed for operation on long-distance,
point-to-point; short-wave radio links forming part of the
international trunk network. On independent sideband
working, the GFR 552 provides facilities for the reception
of two single sideband signals, each 6 kc/s wide, one
above and one below the frequency of a reduced-level
pilot carrier. Each sideband will accommodate either
two 3 kc/s wide telephony channels, or several voice
frequency telegraph channels. The GFR 552 may also
be used for reception of single sideband or double
sideband transmission. In the case of the second
application this receiver offers two advantages: firstly, the
absence of non-linear distortion which occurs in normal
d.s.b. receivers when signals are subjected to selective
fading conditions; and, secondly, the ability to select
upper or lower sideband for demodulation, dependent
upon which is freer from adjacent channel interference.
The circuit and chassis layout of the GFR 552 closely
follows that of the Mullard Receiver GFR 551, which was
based on a British Post Office design (Receiver, Radio
No. 22).
Special features of the GFR 552 include a high order of
oscillator stability and freedom from cross-modulation
through which cross-talk between channels or inter-
modulation between wanted and unwanted signals
might occur. A brief technical summary is given below.

I

I

l

I

I

I

I

I

I

I

I

I

I

I
I
I
|
“ More detailed information supplied on request.
I
I
I
I
I
I
I
I
|
I
|
|
|
|
.

FREQUENCY RANGE—4-30 Mc/s..

NOISE FACTOR—berter than 7 dB over the band.

SIGNAL TO NOISE RATIO—25 dB for 4 microvolts peak sideband
input over the band.

SELECTIVITY—The response is flat within 2 dB for sideband
Jrequencies between 100 cfs and 6000 cs. At 10 kc[s from the
carrier frequency the response 1s —60 dB relative to the pass band.
AF.C.—The a.fc. system operates effectively with a pilot
carrier level of —26 dB relative to 1 microvolt (which corresponds
to a peak sideband level of 1 microvolt and a signal to noise ratio

of 15 dBE).
NON-LINEAR DISTORTION—T/ird order intermodulation products

which might result in cross talk between sidebands do not exceed
—50 dB relative to the sideband levels.

OUTPUT—V ariable up 1o+ 14 dB relative to 1 mW into 600 ohms.

Mullard @J

- SPECIALISED ELECTRONIC EQUIPMENT

MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AYENUE, LONDON, W.C.2
7



84

GM 5660 HIGH SPEED OSCILLOSCOPE FOR

PULSE, RADAR AND T.V. APPLICATIONS
Features :

I Vertical sensitivity zoomVrms/cm. 5 Built in pulse

2 Vertical amplifier 15 c/s—10 Mc/s

3 Amplifier gain go X. in 5 ranges.
4 Vertical input 1 M.ohm and

generator 220-2,500C/S.
(-3dB). 6 Time base 2-50,000/u sec.

WIRELESS WORLD OCTOBER, 1954

b

[T

Made in Holland.

7 Built in post acceleration voltage.

40 pF (Max.) 8 Screen 10 cms. diameter.

PHILIPS ELECTRICAL LIMITED

INDUSTRIAL PRODUCTS DEPARTMENT, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2.

“THE OSCILLOSCOPE AND ITS APPLICATIONS™

As a result of the great demand for the original book we have now
reprinted the above publication. The new edition has been brought up to date and contains new data on the design of Oscilloscopes for
pulse work and television. All the original information is still included, together with one hundred illustrated samples of the use of modern
Oscilloscopes and associated equipment. The * Oscilloscope and its Applications > can be obrained from us post free, at 5s. od. per copy.

——M. R. SUPPLIES Ltd.—

(Established 1935)

Trustworthy offers of brand new material. Our selective buying is your. guarantee
of satisfaction. All prices nett.

ELECTRIC FAN UNITS (200/280 v. A.C.). By Woods (G.E.C.), fitted fine induction
motor and 7jin. impelier. Motor body has four radial pillars tapped at ends (with
screws) ready for mounting either as extractor or cooling fan of high efficiency.
New, in maker‘s cartons. A very few at only 57/6 each (despatch 2/-). Early appii-
cation easential.

ADJUSTABLE COUNTERPOISE LAMPS (by well-known makers). Extended arm
length 2ft., with two friction joints and spring counterpoise, to bold at any angle.
Wired and fitted 8BC holder and tilting shade. Lightweight and very handy in
drawing office, machine shop, laboratory, etc. Under balf usual price, 35/- {(des. 2/6).
TUBULAR HEATERS. Fine tax:free bargain! 200/240 v., 300 watts. Length 5
feet. Cheap, efficient black heating, 20/8 (des. England only 3/6—2/- more eisewhere
mainland). Also STRIP BEATERS, black heat, 230 volts, 230 watts. 13in. long
by 1}in. wide. Suftable for smali space heating, processing, drying cupboards, frost
protection, etc., 4/@ each (des. 1/-) or 12 for 48/~ (des. 2/6). Also LOW VOLTAGE
HEATER PADS, 24 volts 75 watts, 4in. X 2}in., with terminal block, 2/ (des. 6d.),
or 29/6 dozen.

AIR THERMOSTATS (Brand mew product of first-class mapufacturer). Range
85/75 deg. F. (differentiai only 2 deg.). Capacity 18 amps. A.C. In neat housing
4in. X 2in. x 2in. and unbeatable value at 35/- (des. 9d.).

SYNCHRONOUS TIME SWITCHES (Sangamo). 200/250 v., 50 ¢. Up to 3 en-o
operations each 24 hours, capacity 20 amps. Fitted day itting device (use optional)
8ize 4in. dia. by 3}in. deep. Easily installed and utterly reliable, £5/8/8 (des. 2/-).
SYNCHRONOUS ELECTRIC CLOCK MOVEMENTS, 200/250 v. 50 ¢. With spindles
for hours, minutes, and seconds hands, in plastie dust cover 3}in. dia., by 2in. deep,
with flex, ready for use, 27/8 (des. 1/). Bet of three hands, in good style, for 5/7in,

al, Bf-,
MAINS VOLTMETERS (E.A.C). Proj. sawitchboard type with 4in. dial, scaled
0/300 volts calibrated at 80 c. Fine accurate instruments, 47/8 (des. 2-).
LONDEX RELAYS (type LF). 230 v. A.C. coil, with 8-pole 6 amp. ** make * switching,
silent in operation, 32/@ (des. 9d.).
PORTABLE VOLTAGE CHANGING TRANSFORMERS. 100/110 v. to 200/220/240
v. (and vice versa), cont. rated up to 1,000 watts. In portable steel case 8in. X
6in. x Bin. with carrying handle. The ideal unit for cine projectors. Brand mew,
at keenest " factory ‘* price, £8/10/- (des. 5/-).
PHILIPS VARIABLE TRAKSFORMERS (All the new models from stockl). Input
nominal 220 v, Qutput continuouslty variable 0/260 v. Examples:—260 va. (panel
mount), £7/5/-, (bench) £7/12/6, (des. either 2/6). 520 va., panel or bench, £8/15/~
(des. 2/6). 1040 wva., panel, £12/17/6 (des. 5/~). And other ratings. Considerable
expense 18 saved by using these fine units.
DUAL ELECTROMAGNETIC COUNTERS. Operation 20/24 v. D.C. (or 50 v. A.C)
and fitted with manual re-set. Each ins two | ised
each counting up to 9999 (speed up to 1,000 per minute). In cylindrical
housing 3}in. dia. by bin. deep, suitable for panel mount. Brand new, in moisture-
proof pack, 37/8 (des. 1/6).
MICROAYMETZR3 (Arat-clasa makers.) 0/50 Microamps, lst gde m/coil in pro-
jection housing, 3hin. dia. by Bin. proj, 52/8 (des. 1/6).

‘We are stockists of 8tuart Turner Electric Pumps, B.P.L. Measuring Instruments—
details on request.

M. R. SUPPLIES, Ltd., 68 New Oxford St., London, W.C.1.
Telebhone : MUSeum 2958

O T T T e~

NEW/ AMAZING “SELF-BUILD”
7 e o FYRNITURE

NO SKILL NEEDED!
NO SPECIAL TOOLS!
Anyone can easily
assemble one of
soeosy a child these kits and

could makeit! | SAVE POUNDS !

Think of it | Quality furniture—mainly in SOLID Oak,
Walnut or Mahoganyso cleverly designed that you can
easily put it together yourself and save pounds. Positively
no skill needed. Everything tongued, grooved, dove-
tailed and satin-finished, ready for instant assembly. It’s
easy, it’s fascinating, and you get
superh quality furniture at really
astonishing prices.

THIS BOOK WILL TELL YOU
Find out about this exeiting new idea by
sending for illustrated book, " I Made It
Myself 1" Full specifications of the
timber used and details of 30 Kits, in-
cluding ideal gifts iike Occasional Tables,
Bookcases, Cots, Child's Desk and Chadr,
Tea Trolleys, Nest of Tables, Bathroom
Furniture, Neediework Cabinets (every
woman wants one 1), kitchen cabinets, ete.,
real photos, dimensions, and 100 per cent.
8atisfaction or No Charge Guarantee
8end for this intrigulng book now—
FREE and without obligation.

T e ki
e

YES . . . please send me Free Book
and details of Easy Payments,

Write if you prefer not t2 cut page,

FURNI-KIT (Dept. W.S.3)

29/31, WRIGHT'S LANE, LONDON, W.8
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MANUFACTURERS OF

B985

|

EQUIPMENT, and
DEVELOPMENT GROUPS

are invited to send

[{{HLE

today for this NEW

complete catalogue of Ediswan Clix

i

Radio, Television and Electronic

R

——— Components. Just write “Components

|

Catalogue please” on your

business letterhead and

we will send you a copy.

—ERIX

7

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

RADIO

LABORATORY

HANDBOOK

M. G. Scroggie, B.Sc., M.LE.E.
6th Edition
now ready

25s. net BY POST 26s. 3d.

This well-known practical work describing
laboratory equipment and methods of
operation has now been entirely re-written
and greatly enlarged. Among the subjects
considered are layout and furnishing of
premises, methods of measurement, sources
of power and signals, indicators and other

instruments and circuit and signal measure-

ments.

ences section, and the text is supplemented

by many photographs, diagrams, graphs

and tables.

83in. X 5%in. 460 pp.

Available from booksellers or direct from :—

Iliffe & Sons Limited, Dorset

House,

Stamford Street

reference boolk

There is a comprehensive refer-

OCTOBER, 1954

London S.E.1

AsK ARTHURS FIRST

Send your enquiries for all Radio and Electrical

* NEW VALVES goods, especially those in short supply.
We have probably the largest variety of valves in
the country. Let us know your requirements.
AVO METERS IN STOCK

AvoModel 7 ...ccooiiiiiiiiiiiiiieiiiiens £19 10 0
Avo'Model 8 . ..oiceiiiieiiiiiiieee, £23 10 0
Signal Generator, Mains and Battery

Models! ... et iRl S 00
Electronic Test Meter ........... 0
Valve Characteristics Meter 0

Also full ranée TAYLOR METERS. List onrequest

Leak TL/10 Amplifier and

VALVE MANUALSD 4 Point/One "’l)’reampli-
Mullard 5 fier complete ............ £28 7 0
0 Chapman Tuning Units £17 6 8
Osram = 0 Leak Tuning Unlt......... £35 6 3
E:m:’ar P:-'tl 20 Gr:ndig Tape Re- & ol

azda, Part & ..o corder ......cocceeeeees
Mullard Valve Grundig Microphone ... £6 6 0

Replacement -
Guide .coeeeroee m
nd Science
é;tmad RepFroduc-
tion by b 5 h
Blriuain, D.EH.... 2
e 6d. each extra.

Recording Tapes:
All makes in stock.

Terms C.0.D. or Cash with order.
Goods offered subject to being unsold

and to price alteration.
Postag

£ST,
1919
prOPS. ARTHUR GRAY. LTD.

GRAY HOUSE, 150-152 OHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 5833/4 and 4765. . Cables: TELEGRAY, LONDON

LIST PRICE

£7:10:0

Each Amplifier is
supplied with 12
months’ guarantee.

AUDIO AMPLIFIER

MODEL AC/34

A small three valve, three stage, audio
amplifier for operation on 200/250 v. A.C.
50 cycles (100/125 v. to special order).

INPUT. Voltage 30 mV.
megohm,

OUTPUT 4 watts impedance 2-4 ohms.

RADIO. Power for afeeder unit is available.

MICROPHONE.
mended.

PICK-UP. High-fidelity crystal types need
no special matching.
High-fidelity magnetic pick-ups can also be
used.
CONTROLS. Volume, Tone and on-off.
VALVES. 65L7, 6V6, 5Y3.
CHASSIS DIMENSIONS.
by 2in.—overall height 55in.

Impedance 0.5

Crystal pattern recom-

7in, by S5in.

LEE PRODUCTS (GReAT BRITAIN) LTD.

Elpico House, Great Eastern Street, London, E.C.2.
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We will gladly send you our
catalogue and full informetion
on request j

VITAVOX LIMITED, Westmoreland Road,
London, N. W. 9. Telephone: COLindale 8671

@ B.J. Tracking Arm ............... £2 6 0
@ G.E.C. Metal Cone, 8in. loud-

S DERRET I . BRI, -« o o000 £8 15 0
@ TRANSISTORS, Mullard

Point, 30/ ; lunction type......... £2 0 O
@ LEAK TL/10 Amplifier and

Point One pre-amp.....ccoviveeiieeas £28 7 O

@ LEAK Dynamic Pick-up with
plug-in heads fitted diamond
Styli (L.P. or Std.), with one head £11 9 &
(Extra heads £7/15/3 each.)

@® LOWTHER F.M. Unit Var,
Tuning 85-100 Mc/s. FM.orAM. £22 0 0

@ SOUND SALES F.M. Unit
86-100 Mc/s. Variable Tuning F.M.
or A.M. (with aeral) ..........cceet

@ QUAD Il Amplifier with con-
trol unit (record equalising and

pick-up matching) £42 0 0

“Q-MAX '’ CHASSIS CUTTERS
STILL the easiest and quickest way of cutting
holes in SHEET METAL.

each|

$7or ¥ ... 116
CL S 12/6
1", 13 or 147149 %

a3
$ 6"
H

small,
medium,
1/3 ; large, 1/9.~—

Patent No. 619178

8-VALVE ARMSTRONG SUPERHET
8 watts push-pull
output, Negative
feedback, Bass and
Treble controls
2 Short,
%, medium
and long
wave-
bands,

Provision
for F.M.
Adaptor.

Or £8 down and |2

N

£23/18-.
monthly paymeats of 29/3.

Also 10 valve Superhet
Chassis (Model RF41) €31 19 8

B

25 HIGH HOLBORN, LONDON,

B E i | “ Q-MAX
- MODEL G.D.O.L.A
e GRID DIP
OSCILLATOR
isan idealinstrument
for the determina-
tion of tuned circuit
resonant frequency,
tuning transmitters
without application
- of power, for the
determination of coil
mutual and  stray
inductances and both
, fixed and _ stray
capacitances, Covers

L' 1.5 to 300 Mgc/s. in

eight ranges. PRICE: 12 Gns. Complete. (Or

§| H
o ™
i
1

GRAMOPHONE UNITS

‘“ COLLARO ” Studio

3-sp.
CRIPTION DESK. Heavy duty non-ferrous

TRANS-

balanced turntable.
rotor assembly,
speed change,

100% dynamically balanced
Off position between each
Rumble, wow and flutter free.

PRICE, less pick-up and arm ......... 9?6
(With Studio Pick-up £4/15/3 extra.)
COLLARO

3/544 3-sp. with Studio Pick-up ...... £10 6
3/RC/531, do., aULO. ...ceceeerrrannnne.es £15 310
GARRARD

TA/AC or TB 3-sp. (less heads) ...... £8 1o 11

TA/AC T/O Crys. head, £2/5/1.
£2/8)-.

HGP 35/1 Std. or L.P. (for TAJAC), each £2
DECCA XMS (for TB) £2

CONNOISSEUR

3-speed Transcription Desk ......... £23 8 11
Pick-up* with one head (extra heads 66/3),
£5/19/3. Head with Diam. Styli, £7/8/11.

T/O Mag. head,

/11
4 8

4 Gns. Dep. and 12 monthly payments of 15/5.)

ERRY

SHORT WAVE) LTD.

TEL: HOLBORN 6231

b/ THE “WILLIAMSON

AMPLIFIER

This is a world-wide known HIGH
QUALITY AMPLIFIER, BUT high
.quality can ONLY be obtained if
precision quality products as speci-
fied by the designer are used.

WE can supply ALL COMPO-
NENTS, including precislon con-
densers and resistors, potted trans-
formers and chokes. EXACTLY
AS SPECIFIED, not substitutes.,
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§ This new radiogramophone version offers world- §
§ wide performance, eight wavebands, all coll §
\ ranges, six electrically bandspread. Garrard §
record changer. Record storage compartments §
for 200 records. 10” speaker. £79.10.0. in Gt. §
\ Britain., Export prices on application. §
[ J I} ] \
§ Quality minded people \%
§ the world over §
. are choosing the §
. Ambassador VISCOUNT .
\ \
\ .
.
N QR it L
| SEE its AMBASSADOR §
§§ AMBASSADOR RADIO & TELEVISION, PRINCESS WORKS, BRIGHOUSE, YORKSHIRE §
e T \\\\§
—e TAPE RECORDERS .
GIVE YOUR WINDINGS e R R Ll T O TR R
A GCOOD LIFE L*:":,:"r Former e Terms. Frompt Mail Grder Sorvger o
IMPREGNATE WITH A BLICKVAC [ || PLAYTIME st imob comeo.
v HIGH YACUUM IMPREGNATOR st Haying time. ’ﬁZEr‘.’”’W?i";ﬁé .
(525, cocnononf Py oeonoaaton 300 dEoeaaatanats ns. £5/10 7/3
i:leld:agfge of models available to meet the E?]‘I?y’f;w;h ;[:ze:d; o cue
v The large-scale Producer. ggﬂe't: SI;:K;TE:; pKI;i:;- G
ke e E’:',"’;'igo ::SE: ?;Ele ta:p “r':i' e 60 Gns. €12/12 163
ST v TR B T e
MOST STRINGENT SPECIF!- \Pl:/aeyiignlftt;g?bls.* hoursAllpushbutton 65 Gns. £13/13  17/6
cATIONS. e e
Outstanding features: Egﬁ%ﬁ;@&g’iﬁm ...... 4;“‘: 95 Gris. £19/19  25/9
eocaves. & Bt ity frangs & Fally demountsbi T o
to facilitate cleaning. [ 32757 SOB o O  Cme 13Gns. £2/15  5/6
UNEQUALLED FLEXIBILITY AND PERFORMANCE: ALSO Tapes, recording accessories, record players and amplifiers.
Units avalilable for: —.TELERECORDINGRA DIOGRAMOTAPE®—
VARNISH BITUMEN Have you the * chaotic ' problem of parking all the units? We
If your \zoAb)I(em is Coll ImPregnatloF:!OTTlNG — ;:'at;:: I/‘t;;ger?ggzs?l;::ft%?j% :l::l:'::op:?:t ’LTI:;F: :E,' r:’::'oj
CONSULT BL'CKVAC ! walnut 10 Gns. Ask for illustration and details.
5 LA€eRco:
HAMILTON ROAD WORKS, HAMILTON ROAD, S.E.27 | |
Assotiated with Blick Time Recorders Ltd., Biick En~ineer'ng Ltd. | ADDLESTONE - WEYBRIDGE - SURREY
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OUTSTANDING FEATURES INCLUDE :(—

*8 Valves including 2 double
Triodes, *8 watts output from
push-pull tetrodes. Heavy negative
feed back is used resulting in
negligible distortion and i

damping factor. *Provision for
using F.M. adaptor to receive the
present high quality transmissions
from Wrotham and the new
B.B.C. V.H.F. stations. *An
accessible socket at rear provides
the power supply for is unit,
THE F.M. UNIT WILL BE

AVAILABLE SHORTLY. *In-
dependent controls give BASS and
TREBLE lift and cut with unique
Thermometer  visual indicator.
*Magic eye tuning Indicator. *4
wave - bands. Coverage—
16-51, 50-120, 190-550. 1,000-
2,000 metres. *Components by
T.C.C., Woden and Morganite,
etc. *Large four-colour illumin-
ated dial.

PRICE £23/18/- (including P.T.)

OTHER MODELS :—

R.F.41. Ten valves, four wave-
bands, ten watts of audio. R.F.
stage and 2 LF. stages. PRICE
£31/19/8 (inc. P. Tax).

EXP. 125/C. 14 valves, 5 wave-

bands, 15 watts of high quality
audio output. Provision for F.M.
adaptor as provided on the F.C.48.

PRICE £49/10/- (inc. P. Tax),

EXPORT MODELS :(—

EXP. 119. 10 valves, medium and
two short wavebands plus six
bandspread channels, 10 watts out-
put. PRICE £55/19/4 (inc. P.
Fax).

PLEASE WRITE FOR FULL

BS.125. A 15-valve chassis giving
15 watts of audio. edium and
two short wavebands plus six band-
spread channels.

PRICE £70/12/6 (inc. P. Tax).

DESCRIPTIVE LITERATURE

89

Announcing the NEW

—t

ARMSTRONG WIRELESS & TELEVISION CO., LTD., WARLTERS ROAD, HOLLOWAY, N.7. Tel.: NORth 3213

T T ] e 0 ) 1]
EEEEEESEEE S BRI OE e
1 |f===]
— 5 6 © o6 © o = o °° .
§ @ RECEIVER
ADAPTYOR
=0 P i =L @ °
4 T/R switch
e I
| :_4.1
(l l [ ] Il TRANSMITTER
. —— ] '
TELE”;iINJ;ER1I
IR L

AERADIO HOUSE
LONDON, W.I,

Zwy/wa/ and é';z/ovmm/ ﬁ/”
INTERNATIONAL AERADIO LTD.

40, PARK STREET,

HYDE PARK 5024

: 7%7@%@%7’
THE 1-A-L SHORT RANGE

RADIO TELEPRINTER
TERMINAL

The International Aeradio VHF short range
radio teleprinter terminal is designed to combine
the highest engineering standard with low initial
cost. This equipment is especially valuable where
landline facilities are unreliable or not available,
as may happen between a town and its airport.
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MODERN ELECTRICS LTD.
> -
164 Charing Cross Road, London, W.C.2. Tel.: TEMple Bar 7587.
Cables: Modcharex, London.
Export enquiries welcomed. Immediate delivery from stock. Prompt attention to post orders.
TAPE RECORDERS RECORD REPRODUCING TEST EQUIPMENT [ MICROPHONES
GRUNDIG 8I9......... £99 15 0 EQUIPMENT AVO ACOS
GRUNDIG TK9 £68 5 0| COLLARO TRANSCRIPTION Model 8 ....cc..coovie 0| Mic22 (Crystal) 4 0
BAIRD Mk. Il .. £61 19 0 Model 2000 . £13 9 Model 7 (latest) 0 Mic inserts for al 0o 0
BAIRD Soundm ... £68 5 0 Model 2010 . Uniminor Mk. It . 0 Mic 16 (Crystal) 12 0
FERROGRAPH 2A ... £79 16 0 Electronic Meter 0 0| Mic35-I (Crystal) ... €1 5 ©
VORTEXION 2A .....£84 0 0| SARRARD UNITS Wide Band Sig/Gen. £30 0 0
EDITOR 5 o |RC75M, RC75 A.C./D.C., RCBOM, | viive Charssteristic LUSTRAPHONE
""""""" TA/AC, TA/B for Decca heads. £60 0 O M/C with T/F CSI £5 15 6
ELIZABENITAN ¥ Table base for above £1 | 0
WEARITE TAPE | CONNOISSEUR £5 5 0
DECK €35 0 0 “3.p9 ... €23 811 I{m’el g‘ultlpl e €3 5 o RESLO M/C (Lowlmp) 2 C g
fojsmmem ... URA Ribbon P
RECORDING TAPES Carrying Cases for RVA Rllbbon €9 0 o
GRUNDIG SPEAKERS Aggfh&a and 40... £3 0 0} Myumeral Transiormer £1 15 ©
Ly ey &% o TRUVOX H.I (Sig/Gen) 0 0| MICROPHONE STANDS
""""""""""" 12in. 300.... E.2 (Sig/Gen) 0 0| Floor, 3 extensions... €3 12 6
FE|R2%8:VOICE 2 &| W.B. STENTORIAN Pl New Model g' Table Stand ............ £l 1 o0
,200ft. ... E el0 .. R e TR,
Spare Spools 4 6 g = OSSOR LEAK AMPLIFIERS
E.M.I. 1,200ft. - 15 0 :;'g:g' Oscilloscope 1035 ...£120 0 0 TL.I0complete ..... €8 7 0
ESMEIC608ft. .7 samaties oie I i HF. 1012 Oscilloscope 1052 ...£104 0 0 Point {, TL.12 ; 0
GEVAERT : Volt: Calibrator 1433 £18 5 0 Point 2, TL.25 0
1,200ft,  ..oeiieinne £1 15 0| GOODMANS I TAYLOR ] Varl-SIope pre- amp £12 12 o
SCOTCH BOY Axiom 160 Mk. Il...... €10 5 6| All new Taylor Test Gear in| Type VS RF Tuner a
1.200fc £ 15 0' Axiom 102 ... £9 18 2 stock, NI ettt .o oo e £35 |
6001t _ erpuiSfoliL S axiomil ) 6y | SOLON. New Instru-
Spare Spox d 4 6 WHARFEDALE PICK-UPS ment Iron 200-250 v, )
Spare Spools 600fe. .. 3 WIS CS..ovvnrrrnnnacans 0| ACOS 5 We vueeeereeeneenneennne 19 8
FERROGRAPH Super 12 CS/AL g Dé—légAzo ............... €3 8 4
,200f. £2 5 0| WI2CS............ i
1,750fc. 8 3 0| Goldeniocss € & 7| XM.S. Magnetic €6 9 5 ALL GARRARD, CONNOIS
8tin. Spools 9 6| SuperSand8 CS/AL €6 13 3| CONNOISSEUR SEUR, DECCA and COLLARO
FA Bronze éOm 2; I} ; guper 'l_.‘/wsight ...... §9 5 ; HEADS. SAPPHIRE and DIAMOND
1,200ft. £1 17 6 Bronze 8in 5 pare Heads .........
600f¢, . €1 2 6| W.B. Crossover Unit... €1 6 &| COLLARO STUDIO ISTYL' for the above HEADS NOW
Lead on tape 150ft. 8 0| W.B. Tweeter Unit .... £3 15 6 Type OorP ........ 314 4 AVAILABLE.
H.P. Terms available on all items over £10 . 0. 0

(riso)

Heat, shock and moisture proof.
Diameters from 0.5 mm. to 30 mm.
in 36” tengths. It is manufactured
in all colours and bi-colours.

SPICERS LIMITED |

19 New Bridge St., London,’ E.C.4. Tel.: CENtral 4211

DC-DC CONVERTERS

for changing low voltage DC to a higher voltage DC—
providing anode supply to amplifiers, radio trans-
mitters, etc. Prices from £7.6.0,

DC-AC CONVERTERS

for use with
ELECTRIC GRAMOPHONES * RADIOS

accepted

as the RADIOGRAMS - AUTOCHANGE

RADIOGRAMS * TELEVISION

standard TAPE RECORDERS * TV from

WD | Loczd Wi country_l-louse _Lighting Plants (price
fac'm,.m’ ey Wk according to instrument).

and the aircraft industry. Prices : From £8.16.0—for small
mators—or from £11.16,6— for radio-
grams (including 3-speed types).

Inputs: 6, 12, 24, 32, 50,
200/250v. D.C.

110 or

Outputs s [10v. or 230v. 50 or 60 ¢fs.
30w. to 300w.

Units cemplete & ready for use,

Valnadio

Write for descriptive folder W.W.

Specialists in Converters since 1937

NEW CHAPEL RD., HIGH ST., FELTHAM, MIDDX. Tel: FELTHAM 4242
Servite Dept: 57 Far(ess Raad London, N W.5. GULIlver 5165 & 7202

Overseas enquirles to nearest £.M.4. Organisation Depot. g
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Great Britain’s Valve Mail-Ovder House :
One Year’s Guarantee 2‘000) FROM | DEMOBBED / VALVES
IRS  18/5 | 12A77 2211 SAI.E T,‘,?.‘Es VAI-VES I |« I&:Invogl »
185 16/5 | 12407 2271 2 S| = u
IT4 14/6 | 12AX7 22/1 (014 2/~ | 6F32 6/- Giving  equivalents  of
384 14/8 | 128AGT 20/2 | 1B4 3/- | 4TSP 5/- Britisk and American Ser-
3V4 14/8 | 128K7GT 1H6 3/- | 138PA 5/- vice and Cross Reference of Q Chassis
01A 714 16/5 | 1LN5 9/- | 4MTL  3/- BRITISH, Commercial Types with an Cutters
1A4 13/3 12SQ7GT15/1 | 246 2/- | 714 2/-  JAMERICAN Alppcndix (;)fclz.\’.A.lF uiv-l | with
1B4 13, A7 3/~ | 2028TH 8/~ y alents an mprehensive
IF4 1053 251‘?‘“ 18/5 | am7 2;— 220PT 45- BATTERY, Price List. Wephave'still BI-ABK&DEBKER MAX Keys
1E5G 12/~ ggf;g’; igg 6F7 6/- | ACHLDDDS/- A.C. some Valves left ag/ very old 2 I R
IF5G¢  11/4 837 5/- | EF8 17/8 ond Budget Rates {334 %) which —
1566 12|10 12/~ | 9po 7/- | KTZ83  5/- | UNIVERSAL are actually sold atothe old E,ANDY UTH‘IT_Y The easiest and quickest way
5Y3GT 13/3 | 22 18/3 | )24 2/- | MBP4 5/ price. (1951 rate). 1" Portable Electric| of cutting holes in sheet metal,
oA+ 151 |% 13/ 1a8rs @ | MSPem B | VOO PIECO LRE P e
6ALs  11/4 | 1 18/11 | o1 2/- | MBPenB  §/- . 9 Allen’ screw. The operation is
6AQ5 11/5|7IA 81034 3/ | P2 8- All-in-oneg Deposit £2 quite simple. Prices incl. key:
6ATs 151 [112A 12| 5516 8/- | P215 2/ Radtai CASH PRICE | il 12/4; ¥in. 12/4; bin. 13/4;
6AUS  22/] | JATGT 18/11 | 45 a- | Paizm g/ A.C./D.C ‘ lin., 1}in., and 13in., 16/- each;
6BAG 1675 | 1G0T 14/ | 5ov¢ s | PM24A 78 'tl'cl:ls@s every- | £5/19/6 ﬂﬁ. mig/gl-!mé' ,3,11:.8,- 3?735
6X4 IHGGT 14/8 | 54 - | 8P13 4/= ing in | 2%in.. A = A
66 a0 |INeT 14/8 | 11776 %f. VRO 7L Radio. Com- orgeasy payments.| ey S0/07 18- sauare 2413
GBA7GT 3A4  18/11 | 4TSA 6/- Post 9d. e
68K7GT %gjg 3A5 31/8 TAY I]R est prods 10/6 Ro Antennss. 1ft. sections
6xs¢  13/3] RADIO STETHOSCOPE MET Rs 29/6. monthly. interlocking and ex-
88Q7GT 15/1
8VEGT 18/5 | 1961(1W4) A novel device aptly on Post 1/8 tending, copper plated steel
7E7 14/8 | prao ;g;g called 2 Radio Steth-| EASY |TYANA TRIPLE THREE ABSAIN S 210 dozen,
AZL  13/3 | prooo o oscope is described| TERMS |SmallSolderinglron Latest B.T.H. GERMANIUM CRYSTAL
AZ31 13/3 in a recent edition of | ask for | acvelopment.  Complete DIODE. Complete with Blueprint
AZ50(DW3) | EL33  16/5 the * Radio Con- with ~ detachable bench and operating instructious. 2/-
oo L) Eigg ggl structor.”  with it | catalogue |stand, 19/6. Post 1/-. -
CL4  20/2 | EL&1 16/ in most districts a Deposit 10/ 7/6 EEUED T/6
CYl 13/3 | EM1 8/ receiver  can  be | gniMonthly - 1 1/- .
EB#1  11/4 | EM4 6/ checked from the AC ELEOTRIQ Pre-heated  Electric Soldering
EB91{6AL5) EM34 8/, grid of the first valve ER = = Irons. 24 v. 36 Watts. Press
11/4 | GZ34(GZ32) 3 PAINT SPRAY = Ly button switch fitted. Corrosion-
EBC33 15/ ) right through to the | ;. Liug tn and spray. © N3 =1 6 el free Bit. Specially designed for
EBLl 22,1 | EY61 5/ output. It is a com- | gagier than a ! fine work., Limited quantity.
EBF80 18/1 | EZ40 3/ plete fault-finder. brush and twiee g;"‘ BYL AUTOMATIC
ECC40 22/ | EZdl 3/ The only parts| as fast. Post /i f |1 BLOWLAMP
ggggs g%’ ;}(g 1 511 need(lad to make the 2/~ Ceiling Adaptor Free. |Burns methylated
4 . simple circuit tracer le spirit. Completely
‘ESE,;‘(? ggf l;{gf '6; are a pair of crocodile clips, a B ctﬂgrﬁi I'EST Sb'll;l‘sIPanER Automatic. Ab-
F9 19/6 | PL82 6/5 | sermanium crystal, and a paper It's a unique toolpmgi solutely safe. Suit-
EF37A 22/1 | UBC41 15/1 [tubular condenser, and we will electrie tool. Easier and |able for all kinds of
EF39 16/ lUBIm 0/2 | supply whole outfit for 6/6, post Faster. Clean and safe. |tinman’s and silver
mEdD %26,; | Uchz g; free, and with each outfit wewill | | - Old paint goes like |soldering,  glass T T
EF50 22/1 | UL41 8/ give reprint of th?, artu%le as it Post37 6 :‘;ﬂo' AC";!DCi cOF;;r bending ete. 2,000 The one you require enclosed
EF80 22/]1 | UY4l 3/3|appeared in the ‘““Radio Con-| 13 / plete. Guaranteed. deg.  Fahrenheit| jf available in & dozen assorted
EF91 22/ Post 9d. structor.”’ (Uaually39/6) flame. Post 9d. of our best choice. 10/6.

%C@%L WWI& ”

what is said about this

crophone ever made we do not exaggerate.
A patented filter cartridge, obtainable in a
variety of voltage/frequency response curves,
built into a sturdy die-cast housing of beautiful

either brown or gray.

HM type microphones. have a screened cable attached and
can be mounted to all standard types microphone stands.

Ronetle type HM

crystal handmicrophone

When we claim our HM the finest handmi-

contour and finished in fine hammered laquer;

FAMOUS
11CROPHONES

Sole Importers to -Great Britain ¢

TRIANON ELECTRIC LTD. LONDON NW10
Telephone: Willesden 2116

95, Cobbold Rd., Willesden
Sole Distributars for the wholesale and retail trades only :

E. & G. DISTRIBUTING CORPORATION LTD.

33 Tottenham Court Road, London, WI Telephone : Museum 6667
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Will a miniature moulded
component solve YOUR
problem of space and weight? |
Amplivox Ltd., specialise in the
manufacture of a variety of miniature

plastic plugs (moulded on extruded
p.v.c.insulated tinsel cords) sockets, l

“Y’ junctions, etc. in urea, p.v.c, |

[ ]
’I n
or any of 2 wide range of injection

[ ]
Vl ew ., moulding materials.
[}

All Amplivox cordage is I
™

No

nylon strengthened copper
!l or silver tinsel and is ideal wherever
constant flexing is of primary
importance. Quantity supplied to
order in various colours and sections,
screened, or unscreened. I
Manufacturers’ Enquiries
Invited.

2, Bentinck Street,
London, W.l. WELbeck 2591

PROGRESS . . . :
of Splendid Effort!

WIRELESS WORLD

OCTOBER, 1954

MANUFACTURERS

of
MAGNETIC RELAYS
POST OFFICE TYPE

3,000 and 600
Contractors to:

H.M. GOVERNMENT AND
LEADING MANUFACTURERS

COILS up to 80,000Q.
CONTACTS up to 8 amps.

Specialists in Tropicalisation and
Inter Services Jungle  Finish.

to A.LD.
standards.

Conforming and

C.LE.M.E.

PROTOTYPE Relays
specification.

POST OFFICE TYPE KEYS
supplied to specification.

made to

Speedy deliveries
Engquiries invited

The Result
pvc AND ritish enterprise, energy and ingenuit
pOLYTHENE :r'oduhced th: Jet Engi:: e .d. l”l'iere ;:
SLEEV'NGS no limit to British achievements . . .
INSULATED Therle is alsano ehnd :'o the insulating
WIRES AND | s o e i for o
FLEXIBLES e !

A.l.D. Approved !

PLASTICABLE LIMITED
HAWLEY LANE, FARNBOROUGH, HANTS
Phone: Farnborough, Hants 85 |

SN TR TS

THE WORLD’S GREATEST BOOKSHOP

l" * FOR BOOKS % »

All new Books available on day of publication.
Secondhand and rare Books on every subject.
Stock of over three million polumes.
Subscriptions taken for magagines.
Foyles have depts. for Gramophone Records,
Handicraft Materials, Stationery, Music.
119-125 CHARING CROSS ROAD, LONDON, W.C.2
Gerrard 5660 (16 lines) ¢ Open 9-6 (Thurs. 9-7)
Nearest Station: Tottenham Court Road

SRR nnrnennmananeaenine

HNT RS nnnmunin

SRR iR

aul

A.D.S.RELAYS LTD. pept.w.w.
12, STORE STREET, LONDON,W.C.I.
Tel. :MUScum 2453

Continuous 2.3/8 1b. at 1”
Instantaneous to 16 1b.

100% PRODUCTION
INSPECTION

Smaller Sizes Available.
Also Transformers to
6 KVA 3 Phase

R. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL: PHONE 74065

Group of
Magnifiers
. \ by
£ GOWLLANDS
,% ). Marland Road
% Croydon
7 S
Obtainable from all Scientific Instrument & Small Tool Dealers
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PREMIER RADIO CO.

B. H. MORISS & CO. (RADIO) LTD. EST. 40 YRS.

(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271

The NEW
PREMIER TELEVISOR

USING THE ENGLISH ELECTRIC
CATHODE RAY TUBE T90l

Brief Technical Details are as follows:

20 valves (plus tube) Superhet Recelver, tunable from 40-68 Mc/s
without coil or core changing. Wide Angle scanning Flyback EHT
giving 14 kV, Duomag Focaliser, permanent magnet focussing with
simple picture centring adjustments, suitable for any wide angle
Tube, may also be used with a 12in. Tube with very minor modifications.

VISION CIRCUIT. Common RF Amplifier, single valve frequency
changer, two IF stages, Video Detector and Noise Limiter followed by
special type of Video Output Valve. ALL COILS PRE-TUNED
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND-
WIDTH.

SOUND CIRCUIT. Coupling from anode of frequency changer,
two IF stages, Double Diode Triode detector and first LF Amplifier,
Diode Noise Limiter and Beam type Output Valve, feeding a [0Qin.
Speaker. ALL COILS PRE-TUNED.

TIME BASES. 2 valve sync. Separator, giving very firm lock and
excellent interlace.

LINE TIME BASE. Blocking Oscillator using a pentode driving a
high efficiency output stage comprising Ferroxcube Cored Output
Transformer with Booster Diode.

FRAME TIME BASE. Blocking Oscillator driving a Beam Output
Valve coupled through a Transformer to the high efficiency FERROX-
CUBE Cored Scanning Coils,

POWER PACK. Double wound Mains Transformer supplying all
L.T. and H.T. using two full-wave Rectifiers.

The Televisor may be constructed in 5 easy stages:
(1) Vision, (2) Time Base, (3) Sound, (4) Power

THE COMPLETE TELEVISOR IS SAFE TO HANDLE, sBeiNng  Pack, (5) Final Assembly. Each stage is fully covered
COMJhE)TaLAYIrLSsoTLATED FROM THE MAINS BY A DOUBLE In the Instruction Book, which includes layout, circuit
wo RANSFORMER. ALL PRESET CONTROLS iagr int-to-point wiring instructions.

ﬁ?h{/eﬂ:yAsl?,JﬂlstED FROM THE FRONT, MAKING SETTING diagrams and point-to-p o i

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.

PREMIER TELEVISOR

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 glves 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 38%in. W.idth [9in.
Depth Top 19in. Depth Bottom 2lin.

TUBE ESCUTCHEONS

17in, White Moulded ... ... iiiiiiraiiaiiaiiinanan . 21/~ (pkg. & post 1/6)
17in. Bronze Moulded, complete with Protective Glass, .... 48/~ (pkg. & post 2/8)

14in. Black Moulded ... .........cccuviiriniainicaineanans . 716 {pkg. & post 1/-)
Park Screen Filter suitable for 14in. Tube ...... . ciov. 21/- (pkg. & post 1/6)
Dark 8creen Filter sujtable for 16in. and 17in. Tubes . . 25/- (pkg. & post 1/8)
Polystyrene Mask for E.ET,901 ........ 3 45/4 (pkg. & post 2/6)
Rubber Ring (anti-Corona) for E.E.T.801 .. g;g

Polystyrene 8hroud for E.ET.901 .. .......... .
H.P. TERMS: DEPOSIT £4.10.0 &
PRICE 1 - - PLUS 21/- PKG. & CAR. 12MONTHLY PAYMENTSOF 16/11

TERMS OF BUSINESS s Cash with order or C.O.D. over £1. Please

add 1/-for Post Orders under 10]-, 1l6 under 40]-, unless otherwise stated.
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WILLIAMSON AMPLIFIER KIT

pluz 7/6 p.&p.
H.P.Terms Dep. £ 5.5.0 & 12 m’thly p’ym’ts of 19/9
This Kit is ahsolutely complete and all components are
guaranteed exactly to author’'s specification.

WILLIAMSON OUTPUT TRANSFORMER

Author's Speclfication 3.6 ohms secondaries £4.4.0

MAINS TRANSFORMER 8P425A
(Completely shrouded)

This Transformer has an additional 6.3v, 3A and is cap-
able of supplying am extra 5S0mA for Pre-amp or

Feeder Unit £2.12.6
WILLIAMSON CHOKES

12H 150mA Fully shrouded 19/6

30H 20mA - 11/9

SPECIAL OFFER
For Personal Shoppers only

5-VALVE SUPERHET RADIO
RECEIVER =

£10.19.6

In highly
polished walnut
cabinet. Built to high stan-
dards ensuring quality reception.
tions :

VALVE LINE-UP: 787, 7B7, 7C6, 7C5,
7Y4, 3 WAVEBANDS, Long, Medium and
Short. CONTROLS : Tuning, wave change,
volume tone control on/off Gram Position on
Switch. Pick-up and Extension Speaker
Sockets incorporated. For use on 200/250 v.
A.C. malns. DIMENSIONS : Width,
16}in., Height 13}in, Depth 8}in.

H.P. Terms: £2.14.11 deposit,
monthly payments of 15/6.

Specifica-

and 12

DUAL SPEED RECORD PLAYER
Includes crystal pick-up with sapphire stylus and a
light-weight plastic spring
balanced arm  Heavy gauge
pressed steel case with
brown enamel finish in

good quality for
operation® on A.C.

mains  200/230 .
50 ¢.p.s. Supplied
complete with single
head (either stan-
dard or long play-

be supplied.
pkg. and carr. 3/«

ANOTHER SENSATIONAL BUY {

A Three-Speed Automatic Record Changer made by
World famous mnaufacturer, The

Unit designed to play 12in.,
10in. and 7in. Records at
33}, 45 or 78 r.p.m. Capacity
10 records.

New reversible dual stylil
crystal Pick-up has extended
frequency range to 10,000¢.p.s.
8elf-compensated for the L.P.
lower frequencies with the
Turnover frequency at the
cotrect point.

An essential feature is the
simplleity of design. For use on 100/123£200/250 volts

£10.10.0

LiMITED QUANTITY ONLY
Plus packing and carriage 5/-.

BRAND NEW, guaranteed and in
manufacturer’s orig. carton.

15 gns., |

i
|

WIRELESS ‘WORLD

METERS
External
Dimensions
in.

Full Scale Movement

Deflection

H.T. ELIMINATOR AND
TRICKLE CHARGER KiT
All parts to construct an eliminator to give an out-
put of 120 voits at 29mA., and 2 volts to chargs an
accumuiator. Uses metal rectifier, 37/6.

O O 0 O i

PREMIER RADIO COMPANY

OCTOBER, 1954

POWER SUPPLY
UNIT

Incorporating output
stage. Bupplies an out-
put of 250 volts at 80 mA.
which is ample Iorm:.::
R1155 with the output h
Jones plugs for comnecting the Power Pack .to the
Receiver are included. The 6V6 output stage com-
plete with Output Transformer and 8jin. speaker is
bulit Into the unit. Price £5/5/-, plus 5/- packing and
carriage.

CORRECT ASPECT WHITE
Rubber Mask—Round or Flat

22/8

T.V. PRE-AMPLIFIER
Amplifier Unit Type 208A using 2-VR91 valves suitable

for operatlon on London frequency. Brand 19/6
New. Plus 1/8 pkg. and carr.

BUILD THESE NEW PREMIER DESIGNS

TRF RECEIVER

MAY BE BUILT
FOR

The circuit is the latest type TRF using 3 valves and

£5.15.0

Metal Rectifiers for operation on 200/250
mains.

Plus 2/6 Pkg,
& Carr.

AC.
Wave band coverage Is 180/550 metres on
medium wave and 800/2,000 metres on long wave.
The dial is illuminated and the Valve line-up is
6K7 H.F. Pentode 6J7 Detector and 6V6—Output.
The attractive Cabinets to house the Receiver size
12in. long, 64in. high, 54in. deep, can be supplied
in either WALNUT or IVORY BAKELITE or WOOD

INSTRUCTION BOOK /- (post free) which
includes Assembly and wiring diagrams, also
a detailed Stock List of priced components.

4-WATT AMPLIFIER

2
MAY BE £4 Plus 2/6 Pk.
BUILT FOR [ 1 0.0 & Carr.

Valve line-up 6SL7, 8V8 and x5, FOR A.C.
MAINS 200/250 VOLTS. The twin triode 6BL7
Is used for preamplification and alse for a com-
prehensive tone control circult, which includes
two very wide range and continuously variable
tone controls for bass and treble, The output
Valve is of the beam type and feeds 4 watts into
a specially designed output T mer which In
suitable for elther 3 ohm or 15 ohm Bpeakers.
Negative feed-back is applied from the secondary
of the output Transformer over the whole
Amplifier to the input stage giving an excellent
frequency response. Due to the high gain and
wide range tone controls any type of pick-up
m.y be used. Overall size 9 x 7 x Sin. Price of
Amplifier complete, tested and ready for use,
£5/85/-. plus 3/6 pkg. and carr,

. INSTRUCTION BOOK, ]/-. (Post Free) which
includes Assembdly and wiring dlagram, also a
detailed Stock List of priced components.

lIIIIllIII]IIlllllmllllllll!llIllmllllllllllIIIIII]HI[lIIllllll]I]!|IIIII1|HIH|H1HUIIlIIIIllllllllﬂlliIIIIIIIII!l[II]IllllII!IIIIIIIIl!IIlIIIIIHIIllIll]l]HHIH!IHIIIIIIIHII]lllllIIHHIIII]IIIllllllllIllllll[lll[lﬂllll

MINIATURE TUNING CONDENSERS
2-gang .0005 mid. with trimmers,........000nu.. 8/9

ACCUMULATORS
2 voit 10 amp. (by famous maker)
2 volt 18 amp.

L oBAl

PREMIER VARIABLE IMPEDANCE
“ MATCHMAKER "’ M.O.I15 OUTPUT
TRANSFORMER

Designed to meet the demand for an efficient variable
ratio Output Transformer 11 ratios from 13:1 to 80:1
all centre tapped and can be used to match any output
valves either single or push-pull Class “ A™ * AB1"™
“AB2" or “ B" to any low lmpedance speech eoil or
combination thereof. Primary inductance 50 henries
15 watts audio 100 mA. Price 45'-,

LOUDSPEAKERS

MOVING COIL METER
A super quallty Moving Coil Meter basic movement 2 mA.
and 4 mA. Bcale dimension 2}ln., Overall dimensions
2¢in. dia. 1}in. deep. Bakelite Case projecting type. At
pre-enf. scaled 1 amp. R.F. By removing thermo couple,
reversing scale and recalibrating the meter, a high grade
test instrument with any range above fhe basic F.8.D.
may be huilt up. Price 2 mA., 5/9 4mA., 4/9

T MICROPHONES
NE: Moving Coil; High Imped
Stand Type: £5/15/6—Hand Mike £6/g)-
RONETTE——Cryatal Mike Incorp. the Filter Cell Insert;
High Impd. Ball Type, £3/19/8.

CRYSTAL MICROPHONE—Rothermel 2ADS56.

ELAC—2}in, dia., Moving Colil, 15 obm lmp, .... 15/- ally recommended. £2/19/6. Table stands for Eflpi::
PLESSEY—3in. dia., Moving Coil, 3 ohmsimp... .. 9/11 | above 10/6 and 17/8. )
ELAC—3}in. dia., Moving Coii, 3 obmsimp. ...... 15/- ACBOSSI' High Crystal Microphone, type 35-1,
GOODMANS—Mn.dia... Moving Coil, 3 obmsimp... 15/8 ACOS. High d Crystal Microphone, type 33-1,
ELAC—S8in. dia., Moving Coll, 3 ohmsimp. ...... 19/8 =
PLESSEY—8in. dia., Malns Energised, 3 ohms ACOS, * MIC 30 * impedance Crystal Microphone £9/10/-.
Imp. (600 ohms field) with Pentode Transformer 22/8 (This Microphone can be used as elther Hand or Desk type.)
PLESSEY—8in. dia., Mains Energised, 3 ohms
imp. (600 ohms fleld) .................c.... w6 [ ]CFYlSTé:L M,,!,‘,:RPP l:b?fo
h ¢ entirely insulated crystal microphbne which can be
PLESSEY—10in. din. Moving Coil, 3 obms tmp. 23/8 | cafely used on A.C/D.C. amplifiers. High impedance
GOODMANS—I12in. dia.. Moving Coil, 15 ohms No background noise, really natural tone. The ideal
Plus 5/ packing and carriage ................ £8/8 Mike for tape, wire and sound projectors, price 22/8,
VITAVOX—K12/20 12in. dla., Moving Coll, 15 — i
ohma. ImpP. ..ovuvviinaann r £11/11 MAINS NOISE ELIMINATOR KIT
Plus 5/- packing and carriage. Two specially designed chokes with three smoothing
d with circuit diagrams. Cuts out all mains
noise. Can be assembled inside existing roceiver, ¢/11.
CRYSTAL MICROPHONE INSERTS plus 6d. pkg. and carr. .
Ideal for tape Tt No Matchi Ger: Crystal Diodes. G.E.C. wire endel, 2/g.

ing and
transformer required. 8/8 post free.

24/- doz.
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PREMIER RADIO COMPANY

Limited supplies of C.R. TUBES

VCRSITC

6¢in. plcture.
replacement for the VOR97 and
Guarantced full size

VCR517.
pleture.

Price 35/-. Plus 2/8 pkg., carr., ins

VCRS16

9in. blue picture.
ode 4 Kv.
original carton.

*

This_tube is a

Heater volts 4
In manufacturer's

£3/18/6. Plus 5/- pkg., carr,

ALL BRAND
NEW

ins.

Plus 1/6 Pkg. and Carr.

CABINETS—PORTABLE
Model PC/I

Brown Rexine covered

Overall dimensions 15in. x 13jin. x 5in.
Clearance under lid when closed 2jin.

Model PC/2

Grey Lizard Rexine covered

Overall dimensions 15in. x 13in, x 6in.
Clearance under lid when closed 2jin.

Model PC/3
Rexine type covering in various cols.
Overall dimensions 16}in. x 14}in. x 10fin.
Clearance under lid when closed 6}in.
All the above Cabinets are supplied with Panel, Carrylng
Handle and Clips.
Packing and Postage 2/6.

QUALITY CRYSTAL PICK-UP
ROTHERMEL TYPE U48 26/-

PREMIER MAINS TRANSFORMERS
All primaries arc tapped for 200-230-250 v. malns 40-100
cycles. All primaries are screened.

SP175B 175-0-175, 50 mA., 4 v.
2-3

@1a.,

SPMI.-)OOOM)O 150 mA., 4 v. @233.4V @

v. @
SPbOlA 500 0-500, 150 mA.
@2-3a.,63v. @
SP425A, 425-0425 200mA. 63v. @2

(Including Reel of Scotch Boy Tape and Microphone)

or Complete Kit including All Parts, Valves, Speaker

Cabinet, Tape Unit, Reel of Scotch Boy Tape, Rewind

£37 4 0 plus pkg. & carr. 15/-.
a L]

Spool and
Microphone at

2.0a.,4v. @ 3 -5

3-5a., b6 2- ..
250-0-250, 80mA 6.3v.@4a,6v.- @2a.
350-030080mA.63v @4a,5v. @2a
200-230-250 output 3 v.-30 v. @ 2 a.

8.,6.3 v.

WireLEss WORLD

RECTIFIERS
TypeRas Bty dma o RADIOGRAM CHASSIS
., K3/40 3.2 kV. | 5 Valve 3-waveband Buperhet Receiver covering short,
» XK3/45 3.8 kV. @ | medium and long waves. Using the latest miniature ali
. K350 4KV, _glaaa valves, overall chassis size 13}in. x 7in. high x
. NB8/160 12 kV. 6in. deep, dial aperture 10in. x 4}in. BRAND
H.T. Ty NEW READY FOR USE AND £10 5 o
Type RM1 125 v. GUARANTEED. LA
»» RM2 125 v | Packing and postage 10/-.
» RBM3 128 v. Or on Hire Purchase Terms, deposit £2/11/3 and 12
»» RBM4 I‘250 v. monthly payments of 14/5.

T. Type Full les

BATTERY CHARGERS
200-250 v. A.C. Will charge 2 v., 6 v. and 12 v. Car
Battery at 1 amp. Housed in strong metal casing. '

8ize: 6in.

Finished in Green hammered enamel.
long, 3tin. wide, 3}in. high.
Guaranteed 12 mths. The
above unit is manufactured
by PREMIER and does not
contain Ex-Govt. com-
ponents. Plus 2/6 39 /6 iy
post and pkg.

BATTERY CHARGER KITS

All incorporate metal rectifiers. Transformers are saitable
for 200/250 v. A.C. cycle mains.
Cat. No.
2002 Charge 6 volt accumulator at 1 amp.
1 Resistance, supplied to charge 2 v.

Accumul \,or 18/6
2004 Charges 2, 6 and 12 v. accumulators at 1 nmp 22/8

ALUMINIUM CHASSIS 18 s.w.g.
Substantially made from Bright Aluminium, with four

sides:
Tx5)x2n....... 4f- 10X 9 x 3in.
Tx3)x2n....... 3/9 12 %10 x 3in, .
9)x4px2n. .... 43 14X 10X 3in. .

10% 8 x 2¢in. 5/8 16x10x3in, .... Al Aerial Tr
12x 9 x2}in. 7l- 16 x8x2in, ....
14x9x2}in. .... 7/8

ALUMINIUM PANELS I8 swg bolt, 4BA nut.

7% 6in. 13 7 x 4in. Receiver Transtormer.
9} x 6in. 1/8 9% X 4in.
10 x 9in. 2/2 10x 7in
12x 9in, 2/8 12X 7in
e o MR
16 X 9in. X
20 9la. 48 20 7in RAJERE pnd cart.
22 x 9in. 5/2 22 x 7in

The New

“PREMIER PORTABLE”

TAPE RECORDER

USING THE NEW LANE 2 SPEED TAPE UNIT MARK 6

COMPLETE 3 9GNS CASH

Packing & Carriage 1 gn.

PER SECOND.

ED RECORDING

VIDING PLAYIN

TAPE.

% 1.200%. TAPE REELS PRO- ¥

1 HR. AND 2 HRS.
% DROP IN TAPE LOADING.

% EASY FORWARD OR RE-
WIND WITHOUT REMOVING

% ONE ENOB DECK OPERA-
TION.

SPECIFICATION

| high, 14t. 5 inchea deep. £15/15,

| Rubber sucker, }in. X #in. brass screw, 4AB x {in. brasy

SEPARATE UNITS CAN BE SUPPLIED ASLISTED BELOW :—
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CGABINET available for above Chassis In figured walnut,
lined with white sycamore, size 3ft. wide, 2it. 8 inches

/15/-.
Or on Hire Purchase '.erms. deposit £3/18/9 and 12
monthly paymcnu of £1/2
acking and Cnrrlage extra.

Famous Manufacturer’s Surplus of

ANTI - INTERFERENCE AERIALS

offered at a fraction of original cost

The aerial is designed for of long,

and short waves, with any ordinary of communications
receiver, having an input impedance greater than 1,000
ohms long/medium waves and 150 ohms short waves.
The installation discriminates against locally generated
electrical finterference, especially on the short wave.
bands. The equipment enables the installation of an
8.3 Mc/s flatly-tuned dipole which operates as a " T
aerial on medium and long waves. The nenal and e
ceiver transformers are d

with a 70 ohmsa co-axial cable.

COMPONENT PARTS

1 Assembly. Comprising
one each: Aluminium transformer, Transformer clip

Complcte with Xnsulators, clips,
ete.; Porcelain insulators, 2 each, 60ft. Insulated Aerial
Wire, 60ft. 8creened Co-Axial Down lead.
Installation instruction leafiet included.

LE3S CO-AXIAL CABLE & AERIAL WIRE, 15/-. plus

COMPLETE 35/-, plus 1/6 pkg. and carr.

H.P. TERMS

Deposit  £10.4.9 and 12
monthly payments of £2.17.7

£14/15/-, plus

% TWO SPEEDS 7}in, AND 3iin. % 7 VALVE HIGH QUALITY

IFIER.

MOTORS.

G TIMES OF
* A

% COMP

ROPHONE
MANUFAC

% INDEPENDENT TREBLE AND |
% THREE SPECIALLY DESIGN- % INDEPENDENT Tl
MAGIC EYE RECORD LEVEL
INDICATOR.

AMPLIFIER MAY BE USED
FOR RECORD REPRODUC-
TION OF HIGH QUALITY.
ARTMENT FOR HOUS- |
ING MICROPHONE.
SPECIALLY DESIGNED MIC-

BY A LEADING
TURER.

‘ Amoplifier (built, wired and tested with Speaker). -
{)eposu £3/13/9 and 12 monthly payments

postage and carriage
Hire purchase terms,
of £1/0/9.
Amplifier Kit (including speaker).
carriage 5/-.

of 1
' carriage 7/6.
of £
| Microphone, £2/19

Reel Scotch Boy
and carriage 1/~.

9/6, plus
ape M

£11/-/- plus packing and
Hire purchase terms, Deposit £2/15/- and 12 monthly payments
New nge 2 speed Tape Unit Mark 6, £18/10/-, plus packing and
Hire purchase terms, Deposit £4/12/6 and 12 monthly payments
Portablé /Cabinet (Rexine covered), £4/19/6, plus postage and

ostage and carriage 1/-.
CE 111 (1,200ft.), £l/15/- plus packing

Instruction Booklet, 2/6. Post free.
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500,000 CHANGES
WITHOUT A FAULT

A radiogram manufacturer reports that the Monarch mechanism,
using a special test disc, performed 500,000 changes without develop-
ing a fault.

This amounts to something like a lifetime of normal use.

Because the Monarch Automatic Record Changer is a scientifically
designed precision built instrument, leading radiogram and record
player manufacturers install it ‘as standard equipment. The excellent
high fidelity performance makes this compact and streamlined unit
famous for every modern gramophone use throughout the world.

The world's finest and most
wanted auto-changer.

b
uti;
Mmodery, Y Styled sm,
i . fin lines; Ooth,
Write for complete details: sh. faulge:

BIRMINGHAM SOUND REPRODUCERS LIMITED, OLD HILL,

Magidicr. »
4 elecrsd'-;il;
in, dl'scg &

STAFFS.
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VALVES, TUBES £ CIRCUITS

22. TEN WATT AUDIO AMPLIFIER

In accordance with the Mullard practice of issuing infor-
mation on valve applications, details have recently been
published of a design for a ten watt audio amplifier. The
circuit* is of a simple, well-tried form, and consists basically
of three valve stages, with 26db of negative voltage feed-
back taken from the secondary of the output transformer
to the cathode circuit of the first valve. It has been
designed primarily for home constructors, is easy to build,
and requires only a relatively small outlay on components.
By making good use_of the advantages possessed by the
valves, the circuit performance meets as far as possible the
fundamental requirements of a medium power amplifier
intended for home entertainment.

On account of the high basic sensitivity of the amplifier
circuit, a separate valve pre-amplifier will not be required
with certain types of crystal pick-up giving a comparatively
large output voltage. The first valve is then preceded by a
simple R-C tone control network used to control treble and
bass response. The main difference between 78r.p.m. and
microgroove recordings has to be taken care of by the
appropriate fixed equalisation network placed between the
pick-up and tone-control circuit.

The high gain input stage uses the EF86 low hum, low
microphony pentode. It is directly coupled to the phase
splitter to ensure that the phase shift will remain small at
low frequencies. The load resistor is shunted by a C-R
series network, thus producing an advance in phase which
increases the stability at high frequencies.

The phase splitter employs double triode type ECC83
connected in a cathode coupled circuit which provides for
low distortion and facilitates direct coupling to the first
valve. There is some sacrifice of available gain using this
form of phase splitter, but nevertheless there is sufficient
gain in this stage as the ECC83 has the high amplification
factor of 100.

The output stage is designed round two EL84 output
pentodes operated in self-biased push-pull with separate
cathode resistors: the EL84 is the new output pentode with
a maximum anode dissipation of 12W. The anodes are
supplied directly from the reservoir capacitor, which has
been given a large value (50uF) for this purpese. R-C
smoothing is used throughout the amplifier circuit.

The anode-to-anode loading of the output transformer,
R..., and the value R, of each of the two cathode bias
resistors correspond to either ‘normal’ loading or ‘ low’
loading in the output stage. ‘Low’ loading (R,.,=6000 Q;
R, = 437Q) has been devised to produce less distortion
during the high peaks of power occurring in the reproduc-

—
[Mullard]
N

tion of speech and music; but ‘normal’ loading (R,., =
8000Q; R, = 2701Q) is essential if sine wave testing is to
be undertaken up to full output power. Some makes of
output transformer, built to give the performance specified
for satisfactory operation in this circuit, have primary
tappings of 8000Q and 600012.

The recommended rectifier is the octal-based GZ30. The
noval-based EZ80 may be used, provided (i) that the
amplifier is to remain permanently adjusted to low loading
and (ii) that extra current will not be required for a radio
feeder unit. These two provisions also decide to what
extent, as a measure of economy, a lower rating can be
given to the mains transformer.

The brief specification of the circuit is as
follows :—

Power Output

Rated output [OW Max. output 12-13W
Total Harmonic Distortion

The total harmonic distortion is less than 0.4%,
measured for |0W output with normal loading and
sine wave input.
Hum and Noise —73db relative to 10W
Frequency Response 4-0.5db, 10c/s to 20,000¢/s.
Sensitivity

An input of 50mV to the first valve gives I0W
output. This output power is produced by an input
of 600mV to the tone control circuit.
Treble Control

Continuously variable control of treble from
+10db to —10db at 10,000c/s.
Bass Control )

Continuously variable control of bass from
+1idb to —5db at 20c/s.

Power Consumption 60W approx.

* Amplifiers built to this specification were demonstrated with
great success at the Radio Show in a programme which included
‘classical’ and ‘modern’ music, an organ prelude. and the now well-
known recording of **Breaking Glass”. Full details of the design
are given in the booklet *“ The Mullard Five Valve Ten Wau High
Quality Amphﬁer Circuit™ on sale at radio retailers price 2s. 6d.
It contains: complete description of tone control and amplifier
circuit; specification and winding details for output transformer;
brief specification of mains transformer; performance figures; illus-
trations- showing a suitable layout; equalisation networks; intro-
ductory notes on playback equipment; and valve data.

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

MVM 305
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RIMAR

VALVES _ M 0%

are more reliable t:han EVE!

S ;
now Is the time

to ”/”AP/“ [/ equipment, computors, navigational
aids and test equipment.
v 1
1

Rigid control of production processes, a
ready acceptance of improved manufacturing tech-
niques, and continual vigilance in the analysis and
selection of raw materials ensure that every
BRIMAR valve will do its job more efficiently . . .
more reliably.

Modern manufacturing methods backed by an inten-
sive research and development organisation enable
BRIMAR to anticipate and meet the changing demands
of the radlo and electronic industries. There is
bound to be a BRIMAR valve to exactly meet YOUR

specification. 1
]
1

MARCONI | COSSOR |
OSRAM | EMITRON |

Srandord Telephones and Cables Limired

FOOTSCRAY, KENT. FOOtscray 3333

[}

i

[ ]

[ ]

i

1

! i
ECC8l | BI52 & B309 12AT7 l:
i

[ |

[ |

1

1

[ ]

The 12AT7 is a very reliable frequency
changer and is widely used in modern
TV receivers, YHF and UHF com-
munications equipment. It is also
frequently employed in industrial

12AT1

99

Use the BRIMAR

with improved performance

at
NO EXTRA COST
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recording,

P.A.

and
amateur
radio.

A general purpose hand microphone of
robust construction with substantially
flat response from so to 5,000 cfs.
Suitable for recording apparatus.
Public Address equipment etc.
RETAIL PRICE £1 -5 - od.

WiIRELESS WORLD OCTOBER, 1954

quality crystal
microphones

at reasonable prices

A crystal hand ordesk omni- 1
directional microphone for S WWWWW /
the high quality public I
address and tape recording
field, incorporating a
specially designed acoustic
filter giving a response flat
from 30 to 7,000 cfs.

RETAIL PRICE: f2-10-od.

' A handsome omni - directional
instrument of high sensitivity and a
substantially flat response from 3o
to 7,000 ¢fs. 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,

ACOS devices are protected by patents,
o o al ways we ll a he ad patent applications and registered designs

in Great Britain and abroad.

w GOSMOGORD LIMITED - ENFIELD * MIDDLESEX
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“BELLING-LEE”
NOTES

More about Band III

There are one or two misconcep-
tions in connection with band III
that can be cleared up now. Band II1
is a higher frequency than band I;
therefore technical readers might be
forgiven for doing some quick think-
ing and arriving at the conclusion
that *‘ line of sight > reception would
be better and easier than on band I.
Whilst the propagation of band III
signals under these conditions is in
fact more efficient, the wave is more
adversely affected than band I by
objects in its path, and this will tend
to reduce the signal at the receiving
end. Readers may perhaps also
overlook the fact that a domestic
television receiver is not built like
a communication receiver.

Further, an aerial is a tuned device
offering a surface to energy in space,
the lower the frequency the bigger
the aerial, and vice versa. A band
IIT ““H” is a very small collector
compared with a band I “H,” and
to receive a comparable proportion
of energy, one has to add several
elements as directors and/or reflect-
ors, and that is why band III aerials
may have three, six or nine elements,
sometimes stacked or in broadside,
for fringe reception.

Do bear in mind that the mech-
anical design of ‘¢ Belling-Lee”
aerials is such that they are stronger
than those of many of our competi-
tors and strong enough for all the
winds that blow, but they may not
have been designed to withstand the
additional windage that would be
applied if band III aerials are added
without thought. Where this is
practicable we will let you know, and
having said * yes *’ to such a suggest-
ion the 3 years guarantee and insur-
ance cover would stand. But to look
at any T.V. skylines there are not
many that would stand up for long
with attachments.

In a large majority of cases where
an indoor aerial is being used for
band I reception, an out-door array
will be required for band III.

will those 1n coastal towns,
fishing ports, yachting centres,
ete.,bear 1nmind that we special
1se in suppression on board ship.

work of this nature has been
carried out by us on ships of all
sizes from the "Queen" class to
trawlers, drifters and yachts.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx.
Written 24th August 1954,
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CRIMP THA
FEEDER/

= i
4 y A 3
MY

of B-L ;
Co-axial Socket
enables crimping - .

over feeder ’

VERY common fault in domestic television
installation is the careless manner in which
feeders are attached to co-axial plugs and sockets.
Often the feeder is merely pushed through the co-
axial pin without soldering, leaving a loose, dry joint.

To facilitate a good connection in the minimum
time we have incorporated a feature in our Co-axial
Free Socket L.734/] to enmable plug and socket to
be crimped over the feeder. One grip of the pliers
—and the job is dome simply, effectively, securely.
This is good practice ; it is easy to do and it elimin-

ates a possible source of trouble.

RECESS FOR CONNECTION
CENTRE OPTIONAL HOLE
CONTACT SOLDERING

COLLET

=
SHOULDER ’
‘CRIMPING SURFACE

BELLING ¢ LEE LTD

GREAT CAMBRIDGE RD., ENFIELD, MIDDX., ENGLAND
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INTRODUCING THE NEW E.M.I. MAGNETIC RECORDING TAPE

EMITAPE 1ver ‘77’ awp ‘88’

E.M.l. withasmallselect team of scientists and research
chemists pioneered the manufacture of Magnetic
Recording Tape in this country, and due to the ever
increasing demands for this tape by the famous studics
of His Master’s Voice, Columbia and Parlophone, etc.,
the British Broadcasting Corporation and leading
Broadcasting Studios at home and abroad; the E.M.I.
plant today is the largest and most up-to-date
production unit in this country.

Unremitting research with this new development in
electronics has produced: The magnetic recording tape
by which all other tapes are judged.

EMITAPE is the universal tape, suitable for all types of
Tape Recorders, whether they are single or twin track
recording. The tape is readily joined and edited with
the E.M.I. jointing accessories.

'EMITAPE ‘88" SPECIAL FEATURES
e High Sensitivity
® Anti-static-P.V.C. Base
e High Tension Strength
® Freedom from Curl
e Editing leader and trailer Strip
® Metallic Contact Strip on 5” spools for auto-stop
® New domestic plastic spool

EMITAPE is available wound on a range of five spools
covering all professional and domestic hub machines.
Spare empty reels are available in all sizes.

EMITAPE ‘77’
“Pen Tested’’ for Special Applications

fD'DUUUUUUUUDUUUUUUUUUDUDD

JTTRTIT] I I
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Although manufactured under the same conditions as
Type ‘88’ and having ali the special features, Type ‘77’
undergoes an individual ‘‘ Pen Test >’ examination for
accuracy of sensitivity., Each reel is ‘“ Pen Tested
throughout its entire length to ensure a level of
sensitivity not exceeding 43} dB, and an overall
variation from reel to reel not greater than 41 dB.

A typical example of a ‘‘Pen Tested’ chart is
given above.

llfustration of range of tape available in Type*77’and ‘88°

EMITAPE SPECIFICATION

Magnetic Properties:—
Coercive Force 270 Oersteds
Remanence 0.6 flux lines per }” width
Sensitivity Uniformity for Type ‘77’
I Kc at optimum bias at 15”sec.
(a) Slow variation within one reel not greater than
+ 4 dB on mean sensitivity
(b) overall variation from reel to reel not greater
than £ I dB on mean sensitivity
(c) Instantaneous variation in sensitivity not greater
than § dB
Sensitivity :—
The sensitlvity for a given recording current is 8 dB
above H50 tape.
Sensitivity of tape at 15”[sec.
I Kc£1 dB
10 Kc = 2 dB on sensitivity at | Kc.
15 Kc & 3 dB on sensitivity at | Kc.
Bias Ratio:—

Print:—
At least 60 dB below test signal after close contact for
5 minutes at 70°F.
Modulation Noise:—
At least 50 dB below peak mod. (2%, total harmonics)
Basic Unweighted Noise:—
At least 65 dB below peak recording level
Tensile Strength:—
7% Ibs. per 1" width
Elastic Elongation:—
At | Ib. load — less than 0.59, (15 secs. application)
Yield Point:—
4} Ibs. per }” width
Recommended Operational Tension:—
3 ozs.
Longitudinal Temp. Coeff:—
4 x 10 per degree F.
Humidity Expansion:—

Optimum bias is 809, of that required for H50 tape Negligible
' | REEL }LENGTH[ TYPE 88 TYPE 77
PRICE 5° | DOUBLE SIDED PLASTIC SPOOL ... | oot [ &6 | 1.1.0 7706 | 1.10.0
LIST [ "7+ | DOUBLE SIDED PLASTIC SPOOL ... .. ) | 200 | esn2 l lis.o | 72 | a2
10i” | NAB DOUBLE SIDED ALUMINIUM SPOOL o . | 2400fc. | 8824N | 4.3.0 | TIMN | s
11° | EUROPEAN SINGLE SIDED ALUMINIUM SPOOL . | 24001 | 884 | 3.13.6 | 77n4E s.
[1° | EUROPEAN SINGLE SIDED ALUMINIUM SPOOL .| aas0r. e | 4n0 | 7w | elo

Send for illustrated brochure of Emitape Tape Accessories & Magnetic Tape Recording equipment to;—
E.M.l, SALES & SERYICE LTD., RECORDING EQUIPMENT DIVISION, HAYES, MIDDLESEX. Telephone: SOUTHALL 2468

ESS5
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'lnterference and the Controlled Heat Iron

- | e

This illustration shows the pronounced pip and crater formed After 200,000 operations at 230 volts,-15 amps. A.C., the
on the contacts of a slow make and break switch after only contacts of a short break snap-action switch were still free
7,000 operations at 230 volts, 3 amps. A.C. Jfrom pronounced pips and craters.

One of the problems associated with the design of would form a hot spot on one contact and the condenser
thermostatically controlled smoothing irons is the sup- would be unable to quench the arc.
pression of interference on television and radio frequencies If the gap between contacts is less than .000025°, elec-
caused by the action of the thermostat switch. trons from the cathode will liberate ions from the anode

Contact erosion of the switch is one of the chief sources and form a crater. This accounts for the complementary
of trouble, which was particularly prevalent on earlier pips and craters which become visible on slow break
types of irons employing slow-break switches. Short- switches after a few thousand operations on A.C. If, how-
break snap action thermostats largely eliminate contact ever, the contacts break quickly, the gap is limited to say
erosion and consequently keep interference well below .005” and the bounce on making is minimised; cathode
acceptable limits. This type of thermostat switch is used erosion which js caused by ion bombardment will mask
in the new H.M.V. ‘ Milady’s’ Iron Model 1.C. 10. the effect of a reduced anode erosion. Furthermore, since

The first thermostatically controlled irons appeared on with short break snap action switches the arc.is usually
the British market a few years beforc World War II. The extinguished within 1/100 of a second on 50 cycles, very
thermostats were fitted with a slow break switch which little total erosion will occur. Tests show that after
consisted of two cantilever spring arms made from a heat 200,000 operations on 15 amps A.C. (5 times the normal
resisting alloy, with fine silver contacts riveted to the free current taken by an iron) the contacts become pitted but
ends. These contacts were parted slowly by the action of a the depth of deformation is insufficient to cause a mechan-
cantilever bimetal clamped to the sole plate. ‘ ical lock.

When the contacts were about to make or break, the With 3 amps D.C. at mains voltage a snap action switch
force holding them together would be reduced very will sometimes fail to extinguish an arc with a .05 mfd
graduall} to zero and so when an arc was drawn or struck condenser if a pip has formed on one contact. If, however,
the resulting slight explosion would cause the cantilever the capacity of the condenser is increased to .1 mfd the
strips to vibrate and further intermittent arcing would arc will always become extinguished within 1/100 of a
continue for several seconds. This frequent arcing causes second provided the contact gap is limited to .005".
much contact erosion and also some of the prolonged Switches of this type have completed over 60,000 thermal
crackles which are only too familiar to radio listeners. operations on 3 amps D.C. 230 volts without failure.
The fine silver contacts showed a very pronounced pip The introduction of a short break snap action switch
and crater side by side on each contact after several hun- will therefore not only increase the life of the contacts
dred hours of ironing, and the pip on each contact fitted many times, but will also reduce the energy liberated at
almost exactly into the corresponding crater on the each switching operation to such a low value that the
opposing contact. Overheating would then sometimes thermostat will comply with the exacting requirement of
occur when the two contacts locked together mechanically. B.S.800: 1954 on television frequencies, and on radio

Slow break switches were also used on D.C. with the broadcast frequencies the energy liberated will be of such
‘addition of a 0.02 mfd condenser, but eventually a pip a short duration that it will often pass unnoticed.

HOUSEHOLD APPLIANCES

H.M.V. HOUSEHOLD APPLIANCES DIVISION - THE GRAMOPHONE CO. LTD. - HAYES - MIDDLESEX
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ALUMINIZED

USEFUL
LIGHT

AN Ediswan Mazda aluminized pic-
: ture tube gives a picture 609, WITHOUT ALUMINIZING
P brighter and more contrasty than is Without aluminizing, tubes waste half
possible with an ordinary tube. their light (see diagram above). To
) . . T— counteract this the brilliance must be
In addltlon’ Ediswan alumlmzmg increased and the tube life is shortened.

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

SCREEN X

60% MORE

Ediswan production methods, which LIGHT

include the special in-line vacuumiz- ORNEACKING

ing system, ensure a higher, more

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

thus thrown forwards giving brighter,
clearer pictures and extra life.

EDISWAN - ’
NATION WIDE SERVICE "

MAZDA 6 fully equipped cathode ray tube service
depots provide better, quicker tube testing
ALUMINIZED CATHODE RAY TUBES should the need arise. Stocks of tubes are

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.I. Group of Companies. the Trade.

aluminized picture tubes.
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The new Mk. Ill Gamera
with 4:"or 3"

image orthicon
tube...

The use of the new Marconi camera BD 687
with 44” or 3” image orthicon tube and the
employment of better circuit techniques in
the camera channels have reduced to a
negligible degree such faults as black halos,
edge effects and electronic ghosts; whilst
resolution, grey scale and signal-to-noise
ratios are greatly improved. Ingenious design
has led to simplicity of control and provided
for fully remotely controlled applications.

Besides the camera the channels BD 808/809
comprise a Camera Control and Preview
Monitor, Regulated Power Supply Unit and
Focus Supply Unit.

MARCONI

Complete Broadcasting
and Television Systems

Marconi equipment has been installed in every one

of the BBC Television transmitter stations

and in the USA, South America, Canada, Italy
and Thailand.

MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX ‘
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LEARN THE PRACTICAL WAY
— COURSES WITH EQUIPMENT

With many courses we supply actual equip-
ment thus combining theory and practice
in the correct educational sequence.
The equipment, specially prepared and
designed, remains your property. Courses
Include: Radio, Television, Electronics,
Draughtsmanship, Carpentry, Photography
and Commercial Art,

Amateur S.W, Radio,
Electricity, Languages,
Mechanics, etc.

Equipment supplied upon enrolment and
remains your property.

INSTITUTES

THE ONLY POSTAL COLLEGE WHICH
IS PART OF A WORLD-WIDE
INDUSTRIAL ORGANISATION

WiIRELESS WORLD

*

*
*

THE ADVANTAGES OF E.M.I.
Y The teaching methods are planned to meet

OCTOBER, 1954

POST THE COUPON TODAY
FOR OUR BROCHURE ON THE
LATEST METHODS OF HOME

TRAINING FOR OVER

150 CAREERS AND HOBBIES

TRAINING

modern industrial requirements.

We offer training in all subjects which provide
lucrative jobs or interesting hobbies.

% The student is taken carefully and thoroughly

through his chosen subject.

A tutor is personally allotted by name to ensure
private and individual tuition.

Free advice covering all aspects of training is given
to students before and after enrolment with us.

PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME

Accountancy
Advertising
Aeronautical
Engineering
Automobile
Engineering
Banking
Book-keeping
Building
Business
Management
Carpentry
Chemlstry
Clvil Service
Civil Engineering
Commercial Subjects
Commercial Art &
Drawing

Customs & M.C.A. Licences Secretaryship
Excise Officer ~ Mechanical Shorthand &
Draughtsmanship Engineering Typing

Dressmaking Motor Engineering Sound Recording
Economics Photography Strugtural
Electrical P.M.G. Licences Engineering
e Engineering ;ollce ! e
ectronics roduction
Fashlon Drawing Engineering Telec\?llsT;:)n: fFatlins
Heating & Public Speaking
Ventilating Radar Time & Motion

Engineering  Radio & Televislon Study

Industrial Serviging  Jracing
Administration  Radio Engineering Welding

Journalism Refrigeration Writing
Languages Retail Shop Workshop Practice
Marine Management  Works

Engineering  Salesmanship Management
Mathematics Sanitation and many others.

Also courses for University Degrees, General Certificate of Education, B.Sc.Eng., A.M.1.Mech.E.,

L.I.0.B., A.C.C.A, A

Certificates, etc.

C.1.S., AM.Brit.l.R.E, A.M.LLA,, City & Guilds Examinations, R.S.A

Courses from 15/- per month

POST THIS COUPON TODAY

ADDRESS

SUBJECT(S) OF INTEREST = )
(We shall not worty you with personal visits ) 454 xcgsil

]
]
]
!
l
|
: NAME
I
|
l
!
|
I
]
1

Please send without obligation your FREE book.

E.M.I. INSTITUTES Dept. 127k,
Grove Park Road, London, W.4.

—— e o ——— — —— —



OCTOBER, 1954 WIRELESS WORLD 107

COSSOR presents Model 1052
double beam oscillograph

Two similar amplifier channels with an
approximate gain of 2000 and an upper
frequency response of § megacycles
(—6DB) are features of this new
Cossor Double Beam general purpose
oscillograph. The repetitive or
triggered time base has a sweep
duration from 200 milliseconds to

5 microseconds.
The instrument will operate from
power supplies of any of the various
frequencies and voltages en-
countered in the Armed Services
or from standard civil supply mains,

and Model 1433
voltage calibrator

Primarily designed to be used with the Model 1052
oscillograph the Cossor Voltage Calibrator Model 1433
provides an accurate means of calibration of input voltages
to the plates or amplifiers of any oscillograph. Calibrating
voltages are read directly from a wide scale meter without

any computation being necessary. Measurements can be made

to an accuracy of &+ 59, and the instrument can be used in any
application where a source of accurately-known voltage is required.

C 0 S S 0 R ELECTRONIC INSTRUMENTS
s Watch out for the

NEW
TELE-CHECK AND
A. C. COSSOR LTD., INSTRUMENT DIVISION, DEPT. 1, HIGHBURY GROVE, N.5 CRYSTAL CONTROL
MARKER GENERATOR
Telephone : CANonbury 1234 (33 lines). Telegrams: Cossor, Norphone, London. Cables ;: Cossor, London for Bands ! and M.

C.1.56

Write for illustrated leaflets about both of these instruments
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MARCONI HR 2i

Independent Sideband
HF Receiver for
point-to-point services

This receiver is designed for independent sideband
reception of telephony and covers the frequency range
3-27.5 Mc/s. It.provides: selection of one of 6 crystal
controlled spot frequencies or continuous tuning over
the whole range, motor driven automatic frequency
correction, reducing errors of up to 3 Kc/s to sub-
stantially zero mistune. Reconditioned or local carrier
may be used for demodulation, full metering and
monitoring facilities.

20 O ® ©

-3

Particular
attention has

been given to ease
of servicing and all
units are easily withdrawn.

MARCONI

COMPLETE COMMUNICATION SYSTEMS
Surveyed, planned, installed, maintained

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD + ESSEX

3
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RADIO & TV, OUTFITS

LEARN THE

PRACTICAL

WAY

Specially prepared sets of radio parts with
which we teach you, in your own home,
the working of fundamental electronic
circuits and bring you easily to the point
when you can construct and service radio
sets. Whether you are a student for an
examination; starting a new hobby; intent
upon a career in industry; or running your
own business—these Practical Courses are
intended for YOU—and may be yours at
very moderate cost.

EASY TERMS FROM 15/- A MONTH

With these outfits, which you receive upon
enrolment, you are instructed how to build RADIO Elementa ry—For

basic Electronic Circuits (Amplifiers, Carrying out basic practical work ALL EQUIPMENT SUPPLIED
Oscillators, Power Units, etc.) leading to  in Radio and Electronics, from first IMMEDIATELY AND REMAINS
complete Radio and Television Receiver principles and leading to the design YOUR PROPERTY

Testing and Servicing. and building of simple Receivers.

RA DI O Advanced—With this equipment,
you are instructed in the design, construction,
testing and servicing of a complete modern
Superhet Radio Receiver.

TELEVISION oOutfic No. 3
—With this equipment you are instructed
in the design, construction, servicing and
testing of a modern high-quality 157
Television Receiver.

4110#5 f
OTHER COURSES WITH EQUIPMENT INCLUDE: 0

MECHANICS - ELEGTRICITY | Eiid=rimsstas™
CHEMISTRY - PHOTOGRAPHY
GARPENTRY

Other subjects

To: E.M.l. INSTITUTES, Depe. 127x, 43, Grove Park Road.
Chiswick, London, W.4.

NAME
ALSO DRAUGHTSMANSHIP . COMMERCIAL ART | =
AMATEUR S.W. RADIO - LANGUAGES - ETC. i,

E . M » I » I N STIT Il T E S The enly Postal College which Is part of a world-wide Industrial Organisation
(o7
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#JorCel HL rectifiers

from 125V 30mA
o 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.

Se

FEATURES
Instant starting — no warming- .
O up period 4 & @ Withstand overloads such as
-, charging current of de-formed
® Unlimited instantaneousoverload electrolytic capacitors
@® No limit to size of reservoir ® Low heat dissipation

capacitor
[ Praqtically indestructible in

® Simple mounting—no valve holder e

® Simple wiring—two connectors
only
® Small size . . . low weight

Low cost

SELENIUM

RECTIFIERS

Srandard Telephones and € ables Limited

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

RECTIFIER DIVISION : Warwick Road, Boreham Wood, Hertfordshire. Telephone: Elstree 2401
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v 0 B T E x l 0 N TAPE RECORDER

% The noise level is extremely low and
audibly the hum level and Johnson noise
of the amplifier and deck are approximately
equal. Only 259, of this small amount of
hum is given by the.amplifier alone.

% Extremely low distortion and back-
ground noise, with a frequency response
of 50 c/s.—10 Kc/s., plus or minus 1.5 db.
A meter is fitted for the measurement of
signal level and bias level.

% Sufficient power is available for recording
on disc, either direct or from the tape,
without additional amplifiers.

% 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.

Y The .5 megohm input is fully loaded by
18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.

Y A power plug is provided for a radio
feeder unit, etc. Variable bass and treble
controls are fitted for control of the play
back signal.

% The power output is 3.5 watts heavily
damped by negative feedback and an oval internal speaker
is built in for monitoring purposes.

% Facilities are provided for using the amplifier alone
and using power output or headphones while recording or
. to drive additional amplifiers.

PRICE, complete with WEARITE TAPE Y The unit may be left running on record or play back
DS cohnaa0000008000090000600500008800000 100 £84 0 0 even with [,750 ft. reels with the lid closed.

The amplifier, speaker and case, with detachable lid,
measures 8fin. x 224in. x 153in. and weighs 30 Ib.

POWER SUPPLY UNIT to work from [2 volt Battery with an output of 230 v., 120 watts,

50 cycles within [9%,. Suppressed for use with Tape Recorder. PRICE £18 0 0.

FOUR CHANNEL ELECTRONIC MIXER

is almost essential for the professional or semi-
professional where a number of different items have
to be mixed on one tape recording.

it is recommended by a number of tape recorder
manufacturers for this purpose.

Any normal input impedance can be supplied to
order, balanced or unbalanced, the standard being
15-30 ohms balanced.

The normal output is 0.5 volt on 20,000 chms 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 Brondway, Wimbledon, London, S.W.19

Telephones: LIBerty 2814 and 6242-3 Telegrams: “Vortexion. Wimble, London.”
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Delonco

REGO.

ELECTRICAL INSULATING MATERIALS

There is a ** Delanco ” material for every
application and our tool-roomand machine-
shop can deal with the manufacture of the
most intricately shaped components.

Vulcanized Fibre in sheet,
rod, tube, strip and coil.
Presspahn and Leatheroid
in sheet and coil.

Bakelite sheet, rod and
tube.

Varnished Cotton and ‘Silk
Sleeving.

Machined, Stamped, Pressed
parts in all materials.

Enquiries on every aspect of this
trade are welcome.

ANGLO-AMERICAN VULCANIZED FIBRE CO. LTD.

CAYTON WORKS . BATH STREET . LONDON, E.C.I
Phone: CLErkenwell 3271

SOUND SALES LEADS WITH THE

DX FOUR—F.M.

RADIOGRAM

@ This is a distinctly Hi-Fi Plus instrument combining F.M., Standard Broadcast
Bands, AM/VHF, plus the ability to reproduce superbly your favourite long-
playing or standard 78 records.

Achieved by the “ A-Z *—F.M. Unit the ¢ A-Z >’ Radio Unit and the phase
invertor speaker. (Praised by Mr. P. Wilson of * The Gramophone® 1in his
technical report) together with “A-Z*" Junior Amplifier and the Collaro 3-speed
motor.

All combined in one instrument £67/10/-, plus £23/11/- P.T.

M A | L
SOUND SALES LIMITED e WEST STREET e¢ FARNHAM e SURREY

Telephone : Farnham 6461-2-3. Telegrams : Sounsense, Farnham.
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THE | L IE A IK
DYNAMIC PICKUP

This pickup will very probably earn recognition as the best in

the world. It is a definite advance on the pickup introduced

five years ago, which is used in many recording studios for

dubbing and playback.

. : & \ § L
a ] . 3 A

' - B N . — — = . =

PRICES

The arm: £2/15/-, plus 19/3 Purchase Tax.

L.P. hand with diamond stylus:
£5/15/-, plus f£2/of/3 Purchase Tax.

78 head with diamond stylus:
£5/15/-’ plus /2/o/3 Purchase Tax. the simplicity of mount-

Mumetal-cased transformer: £1/15/-. ‘no.

Y% The motor-board has
been cut away to show

SPECIFICATION

% THE ARM 4 . % FREQUENCY RESPONSE
This is of advanced design having very low inertia. Friction is kept to a o 9 S
minimum by using a single pivot bearing. The arm is counter-weighted and &tﬁfﬁ‘:r’tﬁf’}oﬂ db 20,000 c/s to 40 c¢/s with the L.P. head,
has provision for plug-in interchangeable heads. An arm rest is provided. Low ‘regu ncs sgr' o
oW (requency resonance.

sEmreEEEEEEressCEECCRaRr .

% GENERATING SYSTEM ; 20 cfs +5 cfs, with our very fightweight arm.
Dynamic (moving-coil). Coil impedance approximately 8 ohms, 1,000 cfs. High frequency resonance:
No magnetic material is embodied in the moving parts, and the pickup is 0.001in. radius Vynil, 21,000 ¢/s 42,000 c/s
free from the inherent distortion of moving iron (magnetic variable reluctance) 0.0025in. radius on sl'1ella’c above 27' 000 c/s'
types. These distortions are also inherent in those dynamic pickups in N b . d' d the - i 3
which the moving coil is wound on a magnetic core. de%fr&aigrg;erfatbuz is used, and the frequency response is Indepen-
% STYLUS !
Material: Diamond only. )
Stylus sizes: 0.001in. radius + nothing —0.0001in. % DIMENSIONS :
0.0025in. radius +0.0001in. From the centre of the fixing stem to th: front of the pickup head, 1
% PLAYING WEIGHTS 6}in. From the centre of the fixing stem to the rear of the arm 2in.
g::xg: H gg g s ffg; ;SF The heilght of the pickup is adjustable and it can be used with any
Automatically adjusted by the weight of the head. vzt (it
% RECORD AND STYLUS WEAR .
These are lower than on any pickup of which we have cognisance. % MOUNTING :
% OUTPUT The distance.from the centre o the ﬁxing. ho.le to the centre of the
The shielded step-up transformer delivers an output of 11 mV for each cm/sec. turntable spindle is 83}in. The fixing ho'e is fin. and the stem
r.m.s. recorded velocity. This means that an amplifier with a sensitivity contains a miniature socket which aocepts.the. plug leading to the
of 40 mV at 1,000 c/s will be easily loaded by the pickup from commercia h’fansformer,d’ll‘)he tmz:table may be magnetic, in which case a spacer
records. of }in. should be use

.
2
.
T T L L LT L R L L L e e e e T P

* Write for illustrated leaflet ‘W',

yales Concessionnaires .

AUDIO TRANSDUCERS LTD., PICCADILLY HOUSE, 33-37 REGENT STREET, LONDON, S.W.I
[elephone: REGent 5659 Telegrams: HIFl, PHONE, LONDON Cables: HIFI, LONDON
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INSTANT HEAT
CONVECTOR

The heater with the lowest
ossible thermal capacity, 4ft.
ong; made from heavy gauge
sheet steel (galvanised) 1 kw.,
suitable A.C. or D.C. Price only
£2 or with thermostat £3/15/-.
Note: The thermostat mounts

separately and will control up to
three heaters.

EX-ROYAL NAVY SOUND
POWERED TELEPHONE
These require no batteries, and
will go for long periods without
attention. Complete with genera-
tor and sounder which gives a high
pitched note, easily heard above
any other noise. Also fitted with
an indicator lamp which in quiet
situations can be used instead
of the sounder, or where several
h’phones are used together will
indicate which one is being called.
Size 7§in. x 9in. x 7%in., wall
mounting, designed for ships’
use, but equally suitable for home,
office, warehouse, factory, garage,
etc. Price 57/6 each, plus 4/6

carriage.

MULTIMETER KIT

All the essen-
tial parts,
including 2in.
moving: - coil
meter, selec-
ted resistors,
wire for
shunts, 8-
point range selector, calibrated
scale, stick-on range indicator and
full instructions for making are
available as a kit, price 15/-, plus
9d. post and packing.

SENT FOR £1 ONLY
BLACK AND DECKER
ELECTRIC TOOLS

jin, drill, £5/19/6 or £1 deposit—
Bench stand for drill £3/7/6—
Lathe stand for drill, £5/5/- or £1
deposit. The three items supplied
for £14/12/- or 30/- deposit.

CONSTRUCTOR’S PARCEL
Contains cabinet as Wolsey 54, drilled
= metal chassis—dial—point3r, ete, 29/6. All
‘i other components available total cost £5.
= Data 1/ (free with components).
]

WIRELESS WORLD

THE INFRAY LAMP

Means real comfort in bed or in work-

room or other place where air tempera-

ture is low as it emits Infra-Red Rays

which not only warm you but relieve

pain, if you have any, and keep you >

healthy.

@ Economical because its rays warm / '
you and not the room. /4‘ )

@® Costs only 3d. per hour to run
(electricity at 1d. per unit),

@ Works off lightin 3 circuit  (full \\\ l /
instructions supplied).

@ Absolutely safe for continuous
burning, no health or fire risk.

@ Ideal for many other uses;—over pet’s basket-—rearing pup, chicks
—over desk—work bench, etc.

@ Completely and unconditionally guaranteed for five years.

@ All complete and ready to work. Price 36/-, post and pkg. 2/-.
Money refunded in full if after seven days’ trial you are not com-
pletely satisfied.

SUPERHET RADIO BY BEETHOVEN
NOW AYAILABLE FOR LONG, MEDIUM and SHORT WAYES
Extrernely well built on chassis
size approx. 9% x 74 x 8} using only
first-class components, fully aligned
and tested, 110-240 volt A.C. mains
operation. Large clear edge-lit
dial. Three wave bands covering
Long, Mediumn and Short waves.
Complete with five Mullard valves,

frequency changer, double diode
triode, pentode output and
wave rectifier. Complete  with

Rola loudspeaker ready to operate.
Special cash-with-order price this
month, £8/17/6, carriage and in-
surance 7/6. Hire purchase terms £3
deposit, balance over 12 months.

Really beautiful walnut ven-
eered and polished cabinet
for only 39/6 if purchased
at the same time as the
Beethoven 5 valve super-
het  chassis  (illustrated
above). Bought separately
the price of the cabinet
is 49/6. H.P. deposit on
cabinet and chassis is 32/-
only.

THE WOLSEY 54

A really fine ready built modern
Superhet at the remarkable price
of £8/19/6 or £3 deposit, balance
over twelve months.

The -Wolsez is an A.C.
mains superhet employing latest
circuitry covering long and med-
ium wave bands in an ultra
modern case with illuminated
dial—overall size approximately 111 x 7 x 8—complete ready to werk
—twelve months’ guarantee.

" ORGANTONE "' &

The Cleveland ““ORGANTONE”
is a 5-valve, 3-wave band super-
het covering long wave (1,020-
1,875 metres) medium wave
(197 5-545.5 metres) and short
wave {16-50 metres). Built to
a very stringent specification, it
attains a high level of performance
both with regard to sensitivity
and ﬁdehtly

Osram all-glass miniature valves
are employed throughout and low
loss iron cored coils in both aerial
and oscillatorsections together with
permeability tuned I.F.s account
for an excellent signal to noise ratio. Full A.V.C. is applied to both
frequency changer and LF. stages, and particular care has been taken
to ensure freedom from frequency drift.

The output stage utilises variable negative feedback for tone control,
and, but for standard pentode correcnon, no cut in the ordinary sense
is applied. A gram position is provided on the wave change switch
and reproduction of records is  particularly good. Anamply proportioned
power transformer with a primary (appeg for 110-280 volts gives com-
plete 1solat|on from the mains. Chassxs size is 12in. X 7in. x_7in—
scale size is 104in. X 44in. This receiver has been tested in particularly
difficult areas and its stability and noisc, rejection have produced excep-
tional results. It is an instrument which could fairly be described as
a customn-built chassis. Price £11/10/-. 35/- deposit, Carriage, etc., 7/6.
A circuit diagram and photograph available, price 2/-, post free.

OCTOBER, 1954
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VARIABLE POWER
RESISTORS
Mounted on substantial frame-
work, overall dimensions approx-
imately 11X 34 x6in. high, 25
amps. .4 ohms. Quite suitable
for rewinding for other values,
power raung exceeds 250 watts.
Adjustment is by twisting pro-

g knob which is the only
part that needs to show in front
of panel. Price 17/6, carriage
and packing, 2/- extra.

HEAVY DUTY. MAINS
TRANSFORMERS
400-0-400 at 200 m/a. with two
4-volt L.T. windings, both ra(ed
at 6 amps. A really massive
job made for services equipment—

limited quantity 19/6 each.

TRANSFORMER

LAMINATIONS
Ideal for making up experimental
and special purpose jobs. Price
1/6 per Ib. or 6d. per dozen pairs
(approximately 48 required for
lin. stack), size 2} x 2}in. (approx.)
Sunab'e for output transformers,
etc., price 6d, per dozen pairs.

BREAKDOWN UNIT
Unit for breaking down, offered
at little over the price of the
din. Aladdin Coil Formers.
Note: all parts can easily be
removed as they nut and bolt
together. The unit contains:—
6 Aladdin 2in. coil formers with
dust cores.

6 metal cans
formers.

1 4-position 12-pole switch.

6 miniature R.F. chokes.

2 25 mfd. 25 v. electrolitic.

30 paper tubular condensers
.002 to .1 mostly for 450 v.

56 carbon resistors value from
}-watt to 2-watt.

2 medium size R.F. chokes.

7 moulded octal valve holders.
1 moulded diode valve holder.
20 mica condensers (moulded
silver and ceramic).

7 insulated top caps for valves
4 components strips (1 40-way.
1 11-way, 1 5-way, and 1 3-way).
1 very useful chassis size 18 X 5 X
3%in. Plus dozens of nuts, bolts,
screws, washers and other useful
items such as }in. spindle exten-
der,-etc,, etc.

Price 7/6, post and packing 2/6.

MAKING HQ CONVECTOR

for above coil

250-watt elements |dcal for use
with home built convectors,
towel rails, airers, etc. Price
only 2/6 each, post and pkg. 6d.

METERS FOR BATTERY
CHARGERS
2in. square Bakelite cased meter

reading 0-5 amps. Price 9/6.
post and packing 9d.

CHANGER
TRANSFORMERS
0-9 15 v, secondaries, tapped
primary, suitable for 6 v. and
12 v. batteries. Charging rate
up to 6 amps. Amply rated,
price 21/6, post and packing 2/6.

UNIVERSAL METER
2-milliamps moving coil move-
ment. Complete with sheet
of printed scales, covering most
ranges of volts, milliamps, amps.
Price 9/6 post and packing 9d.

VALVES FOR V.HF,
Type CV. 64 and C.V. 186

dgneu'ons unused and guaran-
tee Price £2/10/-, post and
insurance 10/-.

HEAVY DUTY CHOKE
300 milliamps, 7 henrys, 50 ohms.
D.C. Size approximately 44 x
44 x 3in, New, not Government
surplus, price 10/~ plus 2/-

post and packing.
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7-WAVE BAND ASSEMBLY

5-wave coil pack for up to 11
mtrs., wit_h R.F. stage, three-

gang tuning condenser, slow
motion drive, L.F. transformers
and numerous other parts, make
a really fine receiver. Price £6,
plus 10/- post and insurance,
Note: The above are new, but
removed from chassis.

ELECTRICAL BARGAINS

In addition to our large range of
radio accessories we also carry a
good stock of electrical wiring
accessories; details of a few of
these can be found below:—

T.R.S. CABLES. 250 v. CLAgSS

1/.044 Twin flat ........ d.
3/.029 Twin flat ........ 1/-
3/.029 Twin with earth .. 1/3
3/.020 3 Core flat ...... 1/6
3/.036 Twin flat ........ 1/4
3/.036 Twin with earth .. 17
3/.036 3 Core flat 2/
7/.029 Twin flat ...... 1/6
7/.029 Twin with earth 1/11
7/.036 Twin flat ........ 2/9
7/.036 Twin with earth .. 3/3
7/.064 Twin flat ........ 4/9

LEAD-COVERED CABLES

250 v. CLASS
3/.029 3 Core
3/.036 3 Core
7/.044 Twin
3/.036 Twin . ..
7/.029 Twin ...
7/.064 Twin

MadetoB.S.S.
specification,
shuttered in

moulded
Bakelite case,
8/6 each.

SOCKETS
HICRAFT

Flush
skirting,
3-pin shuttered,
1/3  each; dito
with switch, 2/3
each.

type
5 amp.

LAMP HOLDERS
Bakelite, 1/- each or 10/6 doz.
Bakelite skirted Batten holder,
1/6 or 15/- doz.

Bakelite type threaded, for gin.
with HO. skirt, 1/6.

S AMP,
SURFACE
SWITCHES
—HICRAFT
OblongBrown
Plastic 1-way
1/3 each.
Oblong White
Plastic 1-way,
1/3 each.

Oblong Brown 2-way.. 1/6 each
Oblong White 2-way .. 1/6 ,,
Round Brown 1-way .. 1/3 ,
Round White 1-way .. 1/3 ,
Round Brown 2-way .. 1/6 ,,
Round White 2-way .. 1/6 ,,

5.15 per cent. discount if boughtE
vin dozens.

WIRELESS WORLD

EMPRESS CONSOLE

ALSO AVAILABLE AS
BUREAU TYPE
This cabinet is undoubtedly

a beautiful piece of furniture.
It is elegantly veneered ex-
ternally in !%gured 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 14 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
1ft. 4}in. deep.

Speclal price
this month 14
gns—also available
by H.P., deposit being 5 gns.

DULCI RADIO¥
CHASSIS

Complete range of these famous
receivers now available at all our
branches—cash or Hire Purchase
—demonstrations gladly given.

3-wave (L. M. & 8.) S-valve
£12 12 0 Ref B3
Pushpull 6-valve 3-wave ......
£15 15 0 Ref. B3PP
Pushpull with R.F. stage 3-wave 7-valve ....
6-wave L.M. and 4 short waves (band spread) . .
6-wave with pushpull
6-wave with pushpulland R.F. stage. . .. ......

18 18
15 15
1

23 2
All available on H.P.—deposit 15 per cent, balance over 12 months.

MULLARD AMPLIFIER

A High Quality Amplifier designed by Mullard engineers.

Robust,
high fidelity, with a power output exceeding 10 watts and a harmonic
distortion less than .4% at 10 watts. Its frequency response is extremely
wide and level being almost flat from 10 to 20,000 C.P.S.—three controls
are provided and the whole unit is very suitable for use with the Collaro
Studio and most other good pickups. The total cost of the amplifier
is around £10. For 30/- extra a unit completely made up and tested
can be sugpl ied. Carriage in either case is 10/- extra, Data will be pro-
vided with all orders for components. Send for the ‘“ Mullard Amplifier
Shopping List.”

THIS MONTH'S SNIP

7-valve pushpull radio chassis with approximately 7 watts out-
put—designed for high quality gramophone reproduction
but equally good on radio—covers long, medium and short
wave bands—uses latest midget B.V.A. valves and most up-to-
date circuitry—price only £12/15/- or in fine walnut veneered
cabinet £14/l4/~—carriage and insurance 10/- extra.

GRAMOPHONE AUTO GHANGER
COLLARO 3/521

£9.19.6 wwise 7o

H.P. DEPOSIT 30/-,

‘The latest three-speed type with the
famous “* Studio ** turn-over pick-

up.
THE ELPREQ ‘ SELECTIVE

AMPLIFIER

The amplifier is fitted with
independent bass and treble
control, both connected through
different feed-back loops so that
no ‘“ cut ” at all in the ordinary
sense is applied. The variation
which can be achieved, by
applying various degrees of
negative feed back in the higher
and lower ranges of the sound
strata will accommodate all
individual tastes.

We strongly recommend a
12in. speaker ‘m order to make
the fullest use of the instrument’s potentialities.
components available at once at £3/19/6, post, etc., 2/6. Booklet separate
1/6. 12in. speaker to suit £3, post free if bought with amplifier.

FEED-BACK

ELECTRONIC PRECISION EQUIPMENT LTD.

249, Kilburn High Road,
Kilburn.

152-153, Fleet Street, E.C.4.
Phone: CENTRAL 2833
Half-day Saturday.

42-46 Windmill Hill, Ruislip,
Middlesex.
Phone: RUISLIP 5780
Half-day Wednesday.

Booklet and set of @

LIGHT WEIGHT
REFLECTORS
Ideally suitable
for all purposes
where the intensi-
fication of elec-
tric illamipation
or infra rted is
required. The
material used is
light-weight alu-
miniom, highly
polished. All are
pierced for Stan-
dard Lampholder,
STAR
74° diameter by
87 deep. Price 7/6
ea. Postete.1/8.
SENIOR
113" diameter by
4" deep. Price
'13/8 each, Post
ete. 1/9.
JUNIOR
64" diameter by
34" deep. Price

40/60 watt lamps.
Price @/@ each.
Post etc. 1/3.
BELL

51" diameter by
5° dee

1 MICROMETER
Exceptional purchase
enables us to offer a
lin. precision micro-
meter: at the very low
price of 10/-. A micro-
meter is an essential part of
an engineer’s equipment.
You will have found the need
for one on many occasions
in the past for measuring
wire gauge, etc. If you act
quickly you can now acquire this

precision  instrument at the

remarkably low price of 10/-

post free.

12" TELE-

CABINET

196

Carr. 3/6

Veneered &

polished —

less glass,

makes ideal extension speaker

cabinet for 12in

SOMWEAVE
- This really

lovely loud-
speaker fab
ric we offer
at approxi-
mately o
third of to-
day’s  cost.
It is 42in,
wide and
our price
is 12ﬂ per
vard or
panels 12ii.

x 12in., 1/9 each. This is also

very suitable for covering plain
wooden cases, for portable radio
amplifiers, etc.
CLEVELAND CAR
BATTERY CHARGER

gives 1}-amp.
charge—uses
eveirlasting metal

&

& rectifier and ro-
AW bust double
% W2 wound mains

1] transformer—in
Q@ 4P/ metal carrying
case with leads and croc. clips.
Price, 6 volt 29/6. 6 to 12 volts,
39/6, post 2/6.

29, Stroud Green Road, Finsbury
Park, N.4

ar| 4.
Phone: ARCHWAY 1049
Half-day Thursday.

Post orders should be marked “Dept. 2" and addressed to our Ruislip dept.

1 0 10 00O O 0 1 .1 0 1 0
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A fair question

From General Radio Co. Cambridge, Mass.,U.S.A.
SUPER 5: Enclosed is a pressure curve
of this unit, which performs
excellently. Itis used as a tweeter
in a 3-way system. The low
frequency horn (40-300) is driven
by one 10 watt amplifier, and

the high frequency unit (Super
8/CS/AL and Super 5/CS/AL)

is driven by a second 10 watt .
amplifier. The crossover
frequency is 4kc for the high
frequency unit. I have repeatedly
seen the 10 watt overload
indicator flash during intervals y
during which cymbals were used %
in orchestration. It is my belief
that the frequency distribution
of these sounds could centre 7
above dkc. If this is so,itis FREqQ
possible that the Super 5 gets
considerably more than 3 watts
for brief intervals. Could this
damage the unit?> R. W. Frank, Engineer.

OCTOBER, 1954

A straight answer

The Super 5 unit should with-
stand transient peaks up to 5. or 6
watts at high frequencies without

distress. The risk of damage to this
unit occurs at frequencies below 500
cycles, because the centring device
is made of very thin bakelite fabric
which is easily distorted by excessive
cone movement. The efficiency of the
speaker at 10kc upwards depends partly
on the delicacy of the centring device.

Wharfedale

WIRELESS WORKS LTD.
IDLE - BRADFORD - YORKS

A highly efficient treble unit for use at fre-
quencies above 3,000 c/cs. Flux density
13,000 lines. lin. centre pole. Aluminium
voice coil. 3, 6 or 10 ohms. Baffle opening
34in. diameter. Price 100/-. Plus 33/3 Tax.

TELEPHONE : IDLE 1235/6

The Miniature Oscilloscope

with the GIANT Specification!

- e e ey TYPE 2300

(Industrial Electronics)

Y Direct-coupled
X and Y ampli-
fiers.

%D.C. to 3Mc/s.
frequency res-
ponse.

¥ 7c/s to 50Kc/s
time-base with
a trace expan-
sion control
from zero to
15in.

Y Compact
portable.

wWeight: 6}1b.
YwSize: 74in. X
4}in. X 7}in.

“23}in. effective
screen diameter.

-
T

—

and

SEND NOW FOR FULL DETAILS
to Sole Distributor —

G. A. STANLEY PALMER aR.aes.,
MAXWELLHOUSE,ARUNDELST.,STRAND, LONDON,W.C.2
TELEPHONE : TEMPLE BAR 1610 7]

E BRADMATL -
(REGD TRADE MARK)

PRECISION HI-FIDELITY
MAGNETIC SOUND HEADS

HALF TRACK HEADS AVAILABLE:

Model 5RP Record/Play Head........................... £3 5 0
Model 6RP Super Fidelity Record/Play Heads...... £3 15 0
Model 5R Record Head

(Used in conjunction with 6RP head)............... £30 5D
Model SE Erase Head.......................oo £3 5 0

Commercial ** friction ** type mounting stems ... 4/- extra
Standard Heads—High Impedance, Low Impedance

Heads and Special Heads made to order.
SCREENING CANS:
All Mumetal ... 8/6 each.
Composite (Steel/Mumetal) ... 4/6 each.

We specialise—that is why deck manufacturers standardise
our heads.

Model 5 range of desks to take 7in., 93in. or 104in. Reels.
Push-button control-three heads-two speeds-three motors.

Write for details. Trade supplied.

BRADMATIC LIMITED
Station Road, Aston, Birmingham 6.

Telephone: East 2881 -2. Telegrams: Bradmatic, Birmingham.
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SELENIUM EASY TERMS
RECTIFIERS

consult L E A K Egdl/lﬁllh/g/;’yr

The amazing New

“TL/10” AMPLIFIER and
HETHER the need is for a single “POINT ONE” PRE-AMPLIFIER

unit or a supply running into
thousands . . . if it’s a Selenium Rectifier
that must fulfil critical requirements and
maintain its characteristics over long
periods . . . the answer is to be found
with Electrix.

T T —

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

@ Manufacturers, Traders and Elec-
tronic Engineers, send us your specific
requirements.

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

@ ““To specification’ models can be
quickly prepared.

@ Quotations by return. .. and deliveries

a matter of days only. This 10-watt amplifier maintains, in S FOB
every respect, the world-renowned ,
@ We welcome export enquiries. LEAK reputation for precision engin- —
eering, fine appearance, and fastidious
- " ~ wiring. The Pre-amplifier will operate Y@
Here are some typical *“standard’ full-wave t)'peeasCh from iny RN Ti=tio. whethsr BT
" crystal, moving iron or moving coil.
Output 12/15 Volts D.C. | Ampere. List Price 9/ Provision is made for Tape Recorder
Output 12/15 Volts D.C. 2.5 Ampere. " 13/6 and Play back 'and, as an exclusive feature, readily accessible
Output 12/15 Volts D.C. 4 Ampere. . 22/6 jacks are provided on the front panel for instantaneous use.
Output 12/15 Volts D.C. 6 Ampere. . 35/- The total Cash Price for these Two Units is £28.7.0. Our

NEW EASY TERMS are £3 Deposit with order and 14 monthly

instalments of 40/- (carriage and crate free).

© Heavy duty rectifiers with say 1 yhou require FINEST Ql::LlTL REPRODUCTION together
3 with WORKMANSHIP of the HIGHEST ORDER your choi
230/250 volts A.C. input and 220 st your choice

volts D.C. output a speciality. '

@® We use only freshly manufactured * IL IE A IK *

selenium plates and components, |
no ex-W.D. materials whatsoever.

Trade Supplied

| {}mownomoomn
-The very latest

HOUSEHOLD ELECTRIX LTD LEAK DYNAMIC PICK-UP

| with detachable heads is now available from stock.
47-49 HIGH T?T; K”;S‘STOTS;?N-THAMES See maker’s advt. p.113 for full technical specification.
elephone: gston

e o ol ol ol ol ol o o o oY

————————————— R (TN} SUPPLY COMPANY LTD.
e " = :

| BALCOMBE anhsis SUSSEX

¥,
C o o o o gbx 4

aba,

>
N

(23
3
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Outstanding new developments Smlth’s fo,-

in HI-FI, Technical @.)'

Including new range of Books e

Audio Furniture

Books on the theory and practice of

electronics, new developments, eirenit

design, and other specialized subjects

can be quickly supplied through your
loeal Smith’s shop or bookstall.

Your copies of WIRELESS WORLD can bhe

bound into aliractive vblumes; and all your

stationery and printed matter supplied through

our local branch.

W. H. Smith & Son
for SPECIALIZED BOOKS

HEAD OFFICE: STRAND HOUSE, LONDON W.C.2

Models illustrated: ** Perry ’ Console, 29 Gns.

“Court’’ Corner Cabinet, 14 Gns. SPECIALISED LOUDSPEAKER ENCLOSURES

Now demonstrating : large range of Equip- No. 6 CLR 8
ment by:— SMORCHCRORT Mo 000 fo olLo FOWTOROREENE PSS 5 o

LOWTHER, LEAK, ACOUSTICAL,

DECCA, ROGERS, SOUND SALES PAM-

PHONIC, TANNOY, WHARFEDALE,

EKCO GOODMANS, GOODMANS
BARKER, CHAPMAN

A handsome new cabinet
in contemporary style, ,
specifically designed for

use with high fidelity =
loudspeaker units.

Recommended particu-
larly for use with the
AXIOM 101, AXIOM 102.
SUPER 5 CS and SUPER |
8 CS /AL, this cabinet has
specially modified lag-
ging resulting in im-
proved clarity rarely

ALSO IN STOCK

G.E.C, ' Metal Cone '’ loudspeaker 0 r .
Wharfedale * R.J."” Cabinet ........ 0 associated with this type ,
Chapman F.M. Tuner, Model FM8I 0 of enclosure.
Sound Sales F.M. Tuner. Tax extra. 0 | o
Collaro Transcription motor ** 2000." 6
Garrard ';l;acslcjription Motor ** 301 . 6 | W= ‘; CRUD RO C s ORN = SO C L RN S B C I
New B.J. Plck-Up Arm ......ccoooovnennn 0 For use with
Leak ' Varislope '* Mk. [l Pre-amp . l é’ £
Leak Moving Coil Pick-up ............. L. ... o 6 HIGH FIDELITY LOUDSPEAKER UNITS
Armstrong Model 48 Chassis ........ccooiiiriiiiriniiiiinninreiinnnns £23 0

INDIVIDUALLY MADE, with bronze
Gn:n&)bgc;\:;zsrlgt\-fdellty tape recorder, Model TK 819 (40- - I:VPA , [igl:l: e\};agd(;d ulu;;)mlunll gl"li] this hmg"?nﬂl](_

........................................................... o polished case 18 available i a variety of oa

walnut or mahogany finishes.

HOLLEY’S RADIO * SIZE: 244" high < 26"wlde £10 10 . 0

This _and other high (Medellosolavailabl=yinrglo8 £13.13.0

i fidelity equipment is loudspeakers . .
285' (AMBERWELL ROAD' LONDON' SES demonstrated At our it our showrooms to hear the C.L.R.8,

Tel: RODney 4988. | showrooms daily  ang other modern B. K. Housings for 8in..

10-30 a.m—8-30 p.m. 1Gin., 12in. and 15in. units-~and a_wido
Hours: 9.30 to 6 p.m. including Saturdays, | p.m. Thursday. _"I‘z"jgyp‘m Y (4:n o oifuhghdlﬂdﬂity eqntipgent which our
N = S w on! X
Hire Purchase Terms Arranged, Technical Advice and 8 L e s

AFTER SALES SERVICE - B. K. PARTNERS LTD.

| 229 Regent St., London, W. 1. (Entrance Hanover St.) *Phone: REG 7363
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PANORAMIC waveForm ANALYSE

T SR ¢
FOR THE ANALYSIS OF VIBRATION, e 1

NOISE, DISTORTION AND OTHER 3
COMPLEX WAVEFORMS THE ANALYSER
SHOWN HERE IS UNIQUE.

It provides a continuous presentation of the A.F.
spectrum simultaneously showing frequencies
and amplitudes of the individual components.
Frequency components differing from each other
by -only 10 cps. may be distinguished and
harmonics, etc. as low as 0.1% of the fundamental
shown. .Permanent records may be obtained
by photographing the display.

FOR FULL TECHNICAL DETAILS OF

THIS AND OTHER INSTRUMENTS,
PLEASE COMMUNICATE WITH . .

INDUSTRIAL ELECTRONICS

DERBY ROAD, EAST SHEEN, LONDON, S.W.14 MODEL 1950/2
Telephone : PROspect 8211/2 A.F. PANORAMIC WAVE ANALYSER

Compelling reasons for choosing the

-;4$Tr ohic ' HIGH FIDELITY AMPLIFIER

*
[ ]
*
*
izl : A1280 Tone _
Al254 Corrector Unit —
£26.5.0 . oo &
.
*
*
[ ]
*
= IINTERMODULATION SERE & NSE SENSITIVITY: MICROPHONE, 20 mv, | megohm.
OUTPUT| HARMONI PICK-UP AES, 10 mv (100,000 ohms or less
=L e e depending on setting of attenuator).
60 cfs :I,OOO:IS 400-4,000 cls: 60-7,000 cfs _ PHONO ff.r.r. |20 mv.
= | RADIO (Tuner) 200 mv, { megohm.
IW .. | 0229 |003% | 0.022% 0.056% | & 5db20c/sWke's | ToEni e CONTROL, b 10 db at 10 kejs with

1w | 043% '0.02% 036% | 0.42% |+ .5db20c/s-Wkels | | ot sero,
e BASS CONTROL, 410 db at 100 c.p.s. with
* In each case lower frequency modulated by higher frequency : L kefs zero.
12 db down. Noise level 63 db below full output. . Boshblcontrols independently and continuously
e variable.

N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1

Telephone : EUSton 7515. Cables: MIERSCO.
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A few lines we stock gyou might have difficulty

FEW ONLY

in obtaining.

GARRARD RC75M Immediate Delivery £17-9-6.

SPECIAL MINIATURE MAINS TRANSFORMERS.

30.mfa, + wave, 250 volts, 6.3 volts at 2 amps and 5 volts at 2 amps, fully

shrouded, 22/6. 20 m/a type, } wave, 250 volts, 6.3 volts at | amp and 5 volts at |4 amp, 21/-. 40 m/a type, 150 volts and 6.3 at | amp, 21/-.
All above transformers, standard tapped primary 200/250 volts.

HIGH STABILITY 2% + w. RESISTORS.
Range 100~ to 2 meg (these check better than
1%). Price 1/6 each.

MORGANITE TYPE “ T " { w. MIDGET

RESISTORS. 6d. | watt 8d. 10Q to 10
meg.
WIREWOUND SMALL COATED

RESISTORS. 25, 33, 40, 50, 68, 109, 125,
150, 200, 250, 330, 400, 450, 500, 600, 680,
800, 1K, 1.5K, 2K, 2.5K, 3.3K, 4K, 45K,
5K, 6K, 6.8K, 8.2K, I0K. 7 watt max 2/3.
10 watt max 2/9 each.

LINEAR POTENTIOMETERS. Up to
100K, §/- each {Morganite), } meg, 1 meg,
| meg, 6/6 (Dubilier).

TAPPED POTENTIOMETERS. | meg,

| DIPOLE

|
|
|

{

SWITCHED POTENTIO-
METERS. 0K to 2 meg, 5 9. Midget { meg,
% meg, | meg., 6/6.

CELESTION [12in. HIGH FIDELITY
SPEAKERS. Type P44, 3Q £4/5/-; 15Q
£4(T/6; W.B 1012, 3Q or 150, £3/13/6.

YAXLEY SWITCHES. All 2 bank, with
2in. spindles. New 7/6 each. 8p 2 way, ép
3 way, 5p 4 way, 2p || way. Midget BT type
single wafer, 3/6 each. 1p 12 way, 2p 6 way,
3p 4 way, 4p 3 way. Personal portable lid
switches, 3/- each.

EHT R.F. COIL. Wound on Polystyrene
former (complete with circuits). Type 'E°
6 to 9 KV, I5/~. Type 'F' 6-18 KV, 25/-.

@ MAX CHASSIS PUNCHES. %in. and
#in. 12/4; lin. and lin. 16/-; 1}in. and }in.
16/-; lin. square 24/-. All include tha keys.

TRIMMERS. Postage stamp 4-70 pf 9d.;
40-100 pf 9d.; chassis mounted type 20-250 pf
I/=3 100-550 pf 1.3; 150-70D pf 2/3; twin 50 pf
9d.; Philips Bee Hive type 1:6,

SOLDERING IRONS. Adcola pencil bit
25/6; Detachable bit 33/6; available 200/220 v.,
230/250 v., 6 v., 12 v. Henley Solon new small
pencil bit iron {230/250 v. only) 19/8 each.
Large pencil bit 23/8. Oval bit 23/8. 200/220 v.
230 250 v. Tyana pencil bit, 14/1 1.

’

PLUGS/SOCKETS. Octal top entry 2/3;

fD"‘;.EI: ')"‘egv 2 meg, with centre tap, 76 | Ayo INSTRUMENTS IN STOCK. | Side entry 2/3; Belling-Lee § pin plug 4/%6:
ubltiCi Model 7 £19/10/-. Model 40 £19/10/-, Model 8 Socket 1/6; 7 way §/6; Socket 2/9; 10 way
0003 mfd. 3 GANG CONDENSERS £23/10,-. Universal Avominor £10/19/-. 7/=; Socket 3/ ; Insulated single sockets Clix
NEW JB 183. D.C. Avominor £5/5-. 6d.; Plugs 4d.
Write now for
CATALOGUE NO. 12 PRICE I/-
® 70 PAGES ® 250 ILLUSTRATIONS
RADIO SERVICING CO.
e 82 SOUTH EALING ROAD, LONDON, W.5. Nexs to Sch. Eaing

NEW!

The Manning-Carr

LEEVERS RICH
HEAVY DUTY

MAGNETIC TAPE RECORDER

for Industrial and Professional Use

Miniature

Frequency Range (42db.),
30-18,000 c/fs.

Volume Range 50 db.
Flutter <0.1%

Polarised Relay

DATA—ASensitivity 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 wuseful facility where pulse operation is required.
Speed of operation is also high and the Relay will follow
A.C. frequency of 50 c.p.s. Resistance up to 8,000 ohms,
which is acceptable for Anode circuits. Alternatives to
specification if required. Sole Concessionaires.

POST OFFICE TYPES 3,000 AND
600 RELAYS

to specification. Tropicalising, impregnating and
Services jungle finish if required. Delivery 3-4 weeks.

MODEL C5
For spools up to 9ins.
dia., 12-volt battery
operation

MODEL D2A

For all types of Spool up to
I 14ins. dia. A.C. operation

MODEL D1B
For all types of Spool up to }l3ins. dia., 12-volt battery operation
All of these models may also be supplied with

SYNCROPULSE (3:") INTERLOCK SYSTEM

LEEVERS-RICH EQUIPMENT Ltd. |

Please note new address:

78, Hampstead Rd., London, N.W.1. EUSton 1481 | |

Manufecturers to H.M. Gout. Depts. and leading contractors

L. E. SIMMONDS LTD.

5, BYRON ROAD, HARROW, MIDDX.

Telephone  Harrow 2524— 0315.
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@@@S@ﬂ@ THE MAIL ORDER SPECIALISTS

—CREDIT SALE AND HIRE PURCHASE TERMS TAPED!

HI-FI EQUIPMENT
LOUD SPEAKER UNITS

Credit Sale

Now that the restrictions have been lifted from Hire Purchase
transactions, Classic can offer you the finest selection of the
very best Tape Recording apparatus at lower deposits than ever.

Terms £1 HIRE PURCHASE TERMS
Deposit & 18

Cash Price 8 P’mts ol Deposit P’mts. P’mts,
W.B.HF610 ................ £210 6 - m =
W.B. HF.810 £3 0" 6 -
W.B. HF.912 £3 0
W.B. HF.1012 ..... £313 68 — - - 7
.W.B. Duo Concentric £2210 0 54/9 £410 0 34/6 24/-
Goodmans Axjom 22 . £1414 0 349 £214 0 23/~ 16/-
Goodmans Axiom 101 £612 1 13/ £1 12 1 10/ 6/8
Goodmans Axiom 102 ........ £918 2 22/5 £1 18 2 15/4 10/8
Goodmans Axiom 150 Mk, II £10 5 6 23/7 £2 6 168 111
Goodmans Axiom 80 ... 22 0 0 538 £4 8 0 33/77 234
Goodmans Audiom 60 . £812 6 19/3 £112 6 13/7 94
Tannoy 12in. Dual Concentric .. £27 10 0 87/6 £5 10 0 42/2 29/4
Tannoy 15in. Dual Concentric .. £33 10 0 82/10 £6 10 0 51/9 38/-
Wharfdale Loudspeaker Super 5 £613 3 14/3 £113 3 10- 6/8
Wharifdale Buper 8/C8/AL £613 3 143 £113 3 10- 68
Wharidale Golden 10in. £8 6 8 18/7 £1 g8 13/5 9/4.
Wharfdale W.10.C8B £12 6 6 28/10 £ 6 6 20/~ 13/4
Wharfdale W.12.C8 £915 0 221 £1156 0 154 108
Wharfdale W.15.C8 .. £1710 0 - £3 10 0 27/~ 18/8
Wharfdale Super 12 CB/AL .. £1710 0 /= £3 10 0 27- 188
Lowther PM.2 .............. 35 0 86/10 £7 0 0 53/8 374
AMPLIFIERS AND PRE-AMPLIFIERS
Leak TLAO  ................ £1717 0O 2 £311 6 295 19-
Leak T.LAZ . ............... £28 7 0 66/7 £513 5 4318 30/3
Leak Vari-SBlope Pre-amplifier .. £1212 0 29/6 £212 0 192 134
Leak Point-One Pre-amplifier .. £10 10 0 22/- £2 0 176 11/8
Quad Mk. II Amplifier ... £22 0 53/9 £4 0 338 23/5
Quad Mk. 11 pre-amplifier . 0 48/1 £4 0 30/7 21/3
Goodsell GW18 Wﬂlimnson . 0 81/9 £6 12 0 50/6 351
Goodsell G.W.18 "E”

Williamson 0 946 £712 0 58/3 4018
Goodsell GW12 Williamson .. .. 0 67/6 £510 0 422 204
Goodsell CR500 ** C** Care.. .. .. 0 71 £3 18 0 22/3 208
Goodsell F{TC Pre-amplifier .. .. 1010 0 22- £2 0 17/4 1117
Goodsell FU/TC Pre-amplifier .. £14 14 0 34/9 £2 14 0 23- 186/
Goodsell P/F/A Pre-amplifier £18 18 0 45/6 £3 18 0 29- 20-
Rogers Mk. IT Minor . 1217 6 16/6 £217 6 20- 13/4
Rogers Mk. II Baby- de Luxe

Pre-amplifier ... £14 0 0 333 £216 0 215 14/10
Rogers Mk. 11 Junior £8 0 205 £116 0 154 103
Pye P.F.81 £29 0 72/5 £518 0 354 /7
Pye P.F. 914 £1212 0 295 £212 0 192 13/4
Pamphonic 25 £45 0 O 112/5 £9 0 0 69/- 4611
Mlﬁlfﬂl ____________ }Det.ails on application.

MOTORS AND PICKUPS
Connoisseur 3-speed motor . £23 811 572 £ 811 36/5 254
Connoisseur 3-speed motor " with

pickup and 2 heads £32 14 5 80/10 £6 14 5 49/10 34/8

Thorens 3-speed motor 32 0 0 792 £610 0 48/9 33/11
Garrard Model R.C.80 £19 6 7 46/9 £3 6 7 3018 21/4
Garrard R.C.90 £22 9 0 548 £4 9 0 346 24/-
g::::; gg}ﬂ) }Pnces not announced.
Garrard T .. £10 12 8 24/5 22 2 8 16/2 11/3
Garrard T/A . £1016 0 25/- £2 2 8 162 11/3
Collaro Transcr! £13 9 0 38 £2 9 0 21/1 14/8
Collaro Transcription mowr 2000

with studio pickup 2010 .. .. .. £1810 0 44/7 £310 O 29- 20/
Collaro autochanger . . . . = = == — =
Monarch autochanger . £1610 0 3%5 £3 6 0 253 17
TUNER AND F.M. UNITS

0 86/5 £619 0 53/8 374
Goodsell 8.P.1 £917 6 22/5 £117 6 184 108
Goodsell FM. Unit ...... £18 10 0 44/7 £3 10 0 29/- 0/~
Rogers ....... 2416 0 584 £416 0 38/4 /8
Chapman ........ £1616 0 40/1 £3 6 0 2510 17/10
Chapman FM. Unit £1810 0 447 £310 0 29/- -
Chapman £21 8 511 £4 6 8 32/7 228
Chapman £44 0 O 109/10 £9 0 O 671 46/8
Lowther L £23 2 0 586 £4 2 0 36/5 25/4
Lowther D.T.4 £33 0 0 /8 £612 0 506 351
Lowther D.T.5 . .. £45 0 0 112/5 £9 0 0 69~ 46/11
Lowther FM. Unit £22 0 0 /8 0 33/7 23/4
CHASSIS ot
Armstrong RF.38 £23 2 66/5 £4 2 0 36/5 254
Armstrons B¥.41 £3119 8 78/0 £610 8 48/8 33/10

COMPLETE RECCRDERS

Credit Sale
Terms 20/-
Deposit & 12 18
Cash Price 8 P'mts. of Deposit mths. mths.
Fe"OKI‘&Ph 2A (as available) £79 16 0 201/ £16 16 0 120/9 82/8
£1 0 0 204/ £17 0 122/6 85/4
0 0 211/ £17 0 0 116/9 81/4
0 0 251/ £20 0 0 151/5 105/4
15 0 252/ £20 15 0 151/5. 105/4
10 0 338/ £26 10 0 197/6 137/4
0 0 316/10 £25 0 191/8 133/4
g £84 10 0 8/9 £18 10 0 145/8 101/4
E.M.L Reporter £94 0 0 2378 £18 0 0 145/8 101/4
Wirek Reporter .......... £55 0 0 138/- £11 0 0 8 58/2
Wirek rter De Luxe £589 0 0 148/ £12 0 0 90/ 62/8
Grundig TK.0 . £68 5 0 160/ £14 5 0 103/ 7%/
Grundig TK.819 ... ... £99 15 0 252/ £20 15 0 153/1 105/4
Kenton Courier £63 0 O 168/5 £13 0 0 95/10 66/8
AMPLIFIERS
Bmdmnuc Cl............ £62 0 0 155/10 £12 8 0 94/7 63/1
AP, record/repld.y for .
Lnne Deck .. ... &1 0 0 35/ £3 0 0 23/ 30/8
For Truvox . £15 0 0 359 £3 0 0 23/~ 30/8
Vortexion for Wearil £40 0 0 98 £8 0 0 61/4 41/-
Goodsell TR. pre-amp £18 18 0 45/ £313 0 29/2 20/
Elpico AC/54 ... ....... £16 16 0 40/ 3 5 0 26/8 17/9
Lane Kit ....... £1313 0 32/ £213 0 2171 1458
TAPE DECKS
Wearite 24 . 0 86/10 £7 0 0 53/8 3811
Wearite 2B .. 0 9/8 £8 0 O 6l1/4 42/8
Bradmatic § 0 104/9 £8 8 0 65/11 45/10
Bradmatic 5C (9% spools) 0 113/7 £910 0 69~ 486/-
Bradmatic 5D (lOHn N.A.B.
spools) ............ B 0 125/2 £10 0 0O 76/8 53/4
Reﬂecwmph 0 98/2 £810 0 59/5 1/4
Truvox ..,............. 0 56/5 £4 12 0 35/6 24/8
New. Lane Mark VI | 0 44/6 £310 0 28/9 20/-
CABINETS
For Truvox Deck ........ £6 0 0 12/9 £1 4 0 114 U7
For Boundmaster ........ 26 0 0 12/9 £1 4 0 114 717
For Wearite ........... £ 0 0 1%10 £112 0 14/- 94
Classic Console ...... £27 0 0 678 £ 8 0 42/11 29/11

Bpecial orders executed.

SOUNDMASTER TAPE RECORDER

Complete Kit .. £62 0 10 115/11 £13 010 93/11 65/4
Soundmaster Booklet 6/6.

All components and parts available from stock.

Technical information and every assistance given. Write for Lists.

MICROPHONES

from our ive stock, which can be tested in our new Recordingl

Btudio for actual workmg pertorumnce.

Reslo VMC-M/C £6 0 0 12/9 £1 4 0 11/4 77
Reslo VR Ribbon £9 0 0 20/ £116 0 154 1033
Reslo UR Ribbon .. £7 5 0 1510 £1 9 0 13/- 8/8
Goodmans M/Coil .. .. £7 7 0 161 £1 9 0 13/2 810
Cosmocord 22-1 Crystal £4 4 0 — 18 0 _8/10 511
Lustraphone C.51.Z. ... £515 0 — £1 3 0 11/- 714
Lustraphone LX.55. . £2 0 = i Ty —
Lustraphone Ribbon .. £1212 0 28/5 £2 10 0 20/2 13/5
8.T.C. (Bal) ............ £17 17 0 42i- £317 0 26/10 18/8

RECORDING TAPES

All principal types stocked, supphcd in any quanuty
Scotch Boy .
Agfa
Ferrograph ..
Gevaert .
EMI ......
Ferrovoice

SOrOoCROCO

G.
Spare spools for above in all sizes from 3§in. to 11}in. diameter.

RECORDING STUDIO
now available to our customers for live demonstrations of
equipment advertised. Send for latest T.R. Lists and
dubbing service charges.

FOR THE WIDEST SELECTION AND THE MOST FAVOURABLE H.P. TERMS COME TO
GRLASSIC ELEGITRIGAL GO LTD

352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2
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CITY SALE & EXCHANGE LTD 5,7 21750

OFFER THE FOLLOWING SECONDHAND GUARANTEED EQUIPMENT :

Truvox Tape Deck (shopsoiled) ... £17 17 © Connoisseur two speed motor...... £12 12 0 Hartley-Turner 9in. speaker......... £7 7 o
Lane Tape Deck (shopsoiled) ...... €15 15 0 Garrard TA three speed unit, less Wharfedale W15/CS 2-3 ohms...... £12 0 0
Line a Tone Tape Deck ............... £ 8 0 bead i . e < €10 0 \wharfedale WI2/CS IS ohms...... €7 0 0
Eddystone 5640 Communications Co‘nnoisieur ) G T Eremes oo Wharfedale Super 8/CS/AL speaker £4 10 0
. OFMEr . viiiiiiiiivanarisasaisiananses
Receiver - £25 00 GP20 P.U - A Wharfedale Golden 10in. speaker €3 5 0
Acoustical QUAD |, control unit... £5 0 0 Acos - ONERIEA0: ... Acoustical QUAD amplifier. and
Leak 78 r.p.m. Diamond P.U. £71 10 0
Leak RC/PA/U Control Unit ... £510 0 ) . TRE Tuner ....ocoovvviiiiieninienns £17 10 0
Leak L/P Ruby Pick Up .... £6 0 O ol e § 50 0
.B.am erin R LT
Ar‘m“ro"g, EXRIRS RN ik Transformerfor above ............... £1 10 0 ?” “a
1954 Radio Chassls ............... £7 10 0 ) N Wharfedale 10in. baffle .............. £2 10 0
Voight Pressure Unit with power
B.S.R. Three Speed Gram Motors... £4 10 0 PACK teiiieete i iie et £15 0 0 Webbs type of crossover . £1 10 0
Garrard RC75A with 2 Decca heads £15 0 0 W.B. HF 1012 Hi-fi unit............... £3 ¢ 0 Phase in tweeter .. ................... £3 3 0
NEW EQUIPMENT by LEAK, ROGERS, ACOUSTICAL, DECCA,
LOWTHER, PYE, COLLARO, GARRARD, Etc., Etc., always in stock.
WHY NOT PART EXCHANGE HIRE PURCHASE
your existing equipment for the latest type? arranged on all NEW apparatus. Details on
Write giving details for an approximate offer. application. Mail Orders dealt with promptly.-

90-94 FLEET STREET, LONDON,

E.C.4 Phone: CENtral 9391/2

OCTOBER, 1954

TWO SPEED—SIMPLE PUSH BUTTON
CONTROL

THE NEW K6 UNIT
List Price19GNS.

SEE AND HEAR
YOUR

IT AT
LOCAL DEALER

MODERN TECHNIQUES

138-144 Petherton Road, London, N.5
Tel. : Canonbury 5896

MARINE & BROADCAST
RADIO RECEIVE

Designed specifically to g
meet the demand for an
efficient, sensitive battery
operated receiver for use
on small craft.

FEATURES:

Long, medium and
short wave reception.

Marine, trawler and
aircraft band.

*
*
% Console and Marine
*
*

s

e L -

MCS 21 RECEIVER”

Beacon DF. Price £24 Complete

600 metre shipping.

Excellent loud speaker

% Provision for Loop
output.

operation.
This unpretentious little instrument is available from stock
in quantity for 6, 12 or 24 volt input. Price complete—£24.

SHIP TO SHORE RADIOTELEPHONE

Immediate delivery of Model McA.10 (5 watt) Radiotele-
phone. 12 or 24 volt input. Continuously tuned Receiver
covering Marine and Broadcast frequencies.

G.P.O. Type approved for coastal craft.
Price complete—£355.
McA.25 (25 watt) Radiotelephone for export only—&£85.

MARINE RADIO COMMUNICATIONS CO.,
46, Greyhound Road, London, W.6.
Cables: Hallicraft, London. Phone: Fulham (1389
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PROOPS of KINGSTON

' PROOPS BROS L' **
[N e :

HARTLEY-TURNER

Sound Egquipment

It is sometimes said that craftsmanship is dead.
In these days of fierce competition that statement
may often seem to be true. For that very reason =
it is stimulating in the extreme to be able just
once in a while to show that we in Britain can

AiLWAYS AVAILABLE
make the really superb. The illustration shown

here is the proof of what can be done. A larye and gvaried stock of

RADIO VALVES. COMPONENTS
RECEIVERS., TRANSMITTERS
TEST EQUIPMENT. E:e.

The only ** waik-around »’ radio shop in Surrey

at competitive prices.

%
)
22
» 2
!
2
£
g

This photograph shows the exhibit that the H. A. Hartley
Company Ltu., has prepared for demonstration at the
Baghdad Trade Fair. uite out of the common rut, it in-
cludes all that we consider the very best in High Fidelity
Radio Gramophone Reproduction.

Specification includes ! Superb hand-built Cabinet of solid
teak, manufactured and finished in our own workshops. |

Equipment includes our standard 20-watt Amplifier ® The
Hartley Super Control Preamplifier ® A special pre-set

tuned T.R.F. Unit ® Deep Record File for sixty 12in.
Records @ Collaro Record Changer ® Twin Hartley-Turmner
215 Speakers ® Separate Hartley-Turner Box Baffles.

Apart from the cabinet and record file, all the above items ‘
are available in this country, usually from stock, Why not
write for full particulars to : |

H.A.HARTLEY C0.LTD. | PROOPS BROS. LTD.

' 52 Tottenham Court Road, London, W.1

Pay aus a

visit without
any obligation

152, HAMMERSMITH ROAD | Tel. : Cables:
LONDON, W.6 LANGHAM 0141 PROOPSLIM, LONDON
Telephone : RiVerside 7387 OPEN ALL DAY SATURDAY

e S O O O O O
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TV TRANSFORMER TROUBLES ? GRAMPIAN

With Direct TV Replacements you need never be at a loss for a
TV Transformer—no matter for what set it is needed. Order
direct from us. We despatch by return. When out of stock we
rewind faulty components. (Time Base transformers in 48
hours. Mains tvpes 10 days.) This unique service means the
end of replacement worries.

Lefe: LITES line output—with E.H.T.

Winding to give 7 KV using EY5{—fitted

with width control. EXACT replacement

for over 40 models. Supplied with list

of models and diagram, 65/6.

Right: L1065 BUSH TYPE line output

. transformer. Replacement for TVII,

k5, TVI2 and TUGI2, 35/-.

THE MOST COMPLETE TV SERVICE IN GT. BRITAIN

Left: WI065 E.H.T. coil for the above
models, Polystyrene impregnated and
- supplied with silicon-rubber covered
leads. If the old core and container is
sent to us, we will fit free of charge, 14/-.

Right: LI196E TRONIC HV203 and TV
KITS improved line output transformer.
Redesigned and improved by our re-
search department, 45/-.

2tV

To facilitate speedy handling of your order, terms of
business are C.W.0., C.0.D. or Pro Forma. Please
add postage and packmg (1/6 up to 10/-; 2/- up to £1;
2/6 up to £2).

Send trade heading and 9d. for trade manual.

S
REPLACEMENTS

134-136 LEWISHAM WAY - NEW CROSS - S.E.14
TiDeway 3696-2330

YOUR TIME IS | 1 can't Fino what's

WRONG — GUESS I'VE

VALUABLE— | ¥AsTeo my TiME

AND MONEY

DON'T WASTE (20 a)
I \ffu
. .:~;f~ s N

The famous Practical
Wireless '' Coronet "
series of AC, AC/DC
and Battery pre-aligned
superhets, designed by
the emine':t ;adilo
authority r. -] ) 7

Camm, ~ were builé WS
around our famous S VALVE SUPERNET.
R.L.30 Tuning Unit. . -7 GREAT.
So if you want FIRST-

TIME SUCCESS in
home superhet con-
struction without test
gear be guided by this
lead. Send NOW for
latest

RODING'S 2'6 =gy —HERES rnswm'
“HOME CONSTRUCTOR'S HANDBOOK " *

of Blueprint circuits, parts lists, etc. of these guaran-
teed outfits: 3V. 3 Band FEEDER 4 4V. 3 Band
FEEDER (Norm/HiFi/Gram) ¥ 5V. 3 Band SUPERHET
A.C. % 5V. 3 Band SUPER. AC/DC ¥ 6V. 3 Band
SUPERHET A.C. % 6V. 3 Band SUPER. AC/DC
SIGNAL TRACER + FEEDER AMP./POWER
PACK v MAGIC EYE UNIT. 4 4V. 3 Band SUPER-
HET A.C. (“CORONET”) % 5 W. Quality AMP,
AC. % 10 W. p/p quality AMPLIFIER v SIGNAL
GENERATOR v 3V. 2 Band *‘ local '’ HiFi FEEDER,
with bass/treble boost, etc. FREE Full Size A.B.C.
" construction sheets available (see HANDBOOK).

* Alsoobtainablefrom leading Booksellersand component stockists

RODING LABORATORIES

Dept. WW10) BOURNEMOUTH AIRPORT, CHRISTCHURCH

SeEESascesssanaEsERsEasamsnaEm

A range of
100 WATT high power
amplifiers of advanced
design and infinite

J B 3
adaptability

With the Grampian ‘531 ' range of multiple-working
amplifiers, installations may be built up to any power
output to great economic advantage by avoidance of
high anode voltages, costly output and rectifier valves.
Advance developments in technique combine with
first class constructional skill for dependability under all
conditions.

The range includes rack mounting and portable types;
models with and without pre-amplifying stages.

Full

GRAMPIAN 207 el

regue;t

;-J;MPIAN REPRODUCERS LTD., FELTHAM, MIDDX. Tel: Feltham 2657

mSEEamssEEmsAssmsAsAsssEAseEsEeRsSRAPETR

HANNEY of BATH offers:

ALL COMPONENTS for:- OSRAM 912 AMPLIFIER and
MULLARD 5 VALVE 10 WATT HIGH QUALITY AMPLIFIER.
Send for priced parts list.

WILLIAMSON AMPLIFIER. Woden potted components. Output trans. ‘VO'I' 25
(3.70), 130/-; PIM. 14 a. mains trans., 87/6; PCF.12 150 mA. choke, 44/-; PCF.22
30H 20 mA. choke, 30/-; PIM. 23 (mnlnu trans. for pre amp.), 47/6. Resistor (RK
and Condenser kits {CK) available, RK, main ampl] . 28/6; RX, figs 13 and 27,
12/6; RK. fig. 15, 28/9; RK fig. 19, 36/~; RK fig. "9 29/3.CK tig. 13, 15/-; CK fig.
15, 47/-; CK fig. 19 54/8; CK fig. 27, 19/-; CK ﬂg 29, 54/6. 12 l‘}., silver micas
(Ag. 19, 15/-; 7 5%, J/-. Elstone output trans., 90/-; mains trans., 57/6; 1 OH
150 mA. choke, 20/-; 30H, 20 mA. choke, 10/-.

FREQUENCY MODULATION. For Wrotham high fidelity transmissions. DENCO
technical bulletin giving circuit and point to point wiring diagram for building an
F.M. Feeder unit, 1/6. We have all components available. Priced parts list on
application.

W.B.STENTORIAN. High Fidellty 8peakers. HF610, 50/6; HF810, 60/6; HF912
87/-; HF1012 (3 or 150), 73/6.

ACOS Hi-g. Pick-ups. HGP 20-1 std., or LP, 68/8. Heads only, std. or LP, 42/3.
COILPACKS. DENCO CP 4/L and CP 4/M, 33/4; CP 3/370 pf. and CP 3/500 pf..

42/8. OSMOR" Q™" HO 48/-; LM, 40/-; Batt., 50/-; TRF, 40/-; HF stage ior HO
pack, 20/-; ETA 4-station pack, 43 /8, We awck COILS h) Weymouth, Osmor,
‘Wearite, Denco, Teletron and R.E.P.

VIEWMASTER. WIDE ANGLE VIEWHASTER CONVERSION. Complete set of
parts for converting existing Viewmaster to W.A leu valves, tube and mask,
£14/18/6. W.A. Conversion Instructions, 3/6; 113, 48/6; WBI14, 23/0,
WBI115, 42/-; WB116 and WBI17, 7/@ each; WBllS 22/6; WB1I9, 26/9; \Vﬂl’l
3/8: WB].M 10/8; Westinghouse 36/EHT/30, 17/-. Plus ‘condensers and resistors
a8 per our geneml list.

MULLARD * UNIVERSAL " LARGE SCREEN A.C./D.C. TELEVISOR. Denco
drilled chassis with all mechanlcal pm.s 53/6; FD12/4, duomag focaliser, 37/6t
144/342 i 3712; 6 ppers DK37/6, 8/8; DK35/6, 7/6. VAl008
varite res., 4/@. Other Denco parts, please see below.

WIDE ANGLE COMPONENTS. ALLEN. Teleking Chassis, 50/-; Collscts (TK and
Buper-Visor), 44/8; LO.308, 40/-; F0.305, 21/-; DC.300c., 39/6; FC302, 31/~
GL.16 and 18, 7/6 -each; 8C.312, 2]1/-; AT.310, 30/-; OP. 117 B/-;
DENCO Chmls Magnaview, 37[6.Chnssm Super-Vlsor, 51/8; Cotlseu Magnaview,
41/2; WA[DCAL, 43/-; WA/FCALI, 31/-; WA/LCI and WC1, 7/6 each; WA/FMAL,
21/-; WA/LOT1, 42/-; WA/FBTI1, 18/-.

Bend §d. stamps for our General List of components for Viewmaster, Soundmaster,
Willlamson Amplifier, Teleking, Magnaview (Brimar and English Electric Iarge screen
TV), Buper-visor, Mullard Universal, Close tolerance Bliver Micas, etc., etc. Please
add 1/- postage to orders under £2.

L. F. HANNEY
77 LOWER BRISTOL ROAD, BATH

Tel.: 3811

T R T R P TR T T T T T TR P R RN T
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WE PAY TOP PRICES

AMERICAN SURPLUS
ELECTRONIC EQUIPMENT

LOOK AT THESE EXAMPLES

For equipment in good condition

Receiver, R54/APR4, complete..................... £200
Transmitter, ET4336... ... E110
TestSet, TSI3 ... £100

. Frequency Meter, TS175/U .. £80
Frequency Meter, BC221..... £28
Receiver, BC348R .............. .. £25
Receiver, R89/ARNS ........cccooiviimiieereniennnnns £25
We pay similar remarkable prices for—
RECEIVERS. RII1/APR5, RS/ARN7, AR88D,

BC348,

TRANSCEIVERS. ARCI, TCS, BC800, RTI/APN2.
TRANSMITTERS. TII/APN3, ARTI3.

INDICATORS. IDI7/APN3, BCII5l, BCII52.
TEST SETS. Any unit with prefix “TS" also
IE19, 1-208, [-100.

MODULATORS. BCI091, BCli42.

SYNCHRONISER. BCI148.

POWER UNITS. RA34, RA42, RA62, RAS8S,
RA90, MG 149, PEI58, DM28.

TUNING UNITS. TNI7, TNI3, TNI9, TN54,
TUS7, TU58, TUS9.

CONTROL GEAR. BCII150, BCI.I145, JB9I, JB9S,
1B98, JB102, C45-ARCI.

And almost every American made unit even if not
mentioned above.

Phone us immediately, transfer charge.

TO HAMS WHO PURCHASED BC348,
BC342, BC312, etc. Post to us all the bits
and pieces which you removed, i.e., plugs,
sockets, dynamotors, etc. We will pay you
several pounds for this junk. You need not
write; just send it.

TO OVERSEAS BUYERS

We have the largest stock in Europe of American
Government surplus electronic equipment and we
would be pleased to quote by return of post against
your enquiries. The following are a few examples
only of the equipment which we can supply from
stock.

ET4336 Transmitter

SCR720C  Search Radar, complete
BC348 Receiver

ARTI3 Transmitter

Deal with the firm that has been established' for
twenty-five years.

ALTHAM RADIO CO.

JERSEY HOUSE, JERSEY STREET
MANCHESTER 4

Telephone: Central 7834/5/6
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MRV Y
TRUVOX

N
TAPE RECORDING {\dMPL|F| ER

| APPLICATIONS

Expressly designed to correctly operate the TRUVOX
] Tape Deck Mk. lil—for Recording and Playback through a
3 ohm speaker, also supplying power for erasure and biassing.
Additional facilities are as (a) a pre-amplifier to feed a power
amplifier for the playlng of recordings at greater than normal
volume (for auditorium purposes etc.); (b) a pick-up amplifier
to operate a loudspeaker direct from a gramophone pick-up;
{c) a two-station radio receiver for direct listening or re-
cording with a TRUVOX Radio Jack.

TECHNICAL SPECIFICATION

(2) Inputs: At Jack No. | (i) during recording 1-2 mV
(crystal microphone) at | megohm Impedance. (ii) for use as
microphone amplifier 1-2 mV at | megohm. At Jack No 2
(i) during recording 0.5 v. at impedance of  megohm suitable
for pick-ups and radio connection. (i1) for replay 0.5 v. at §
megohm. AtJack No 3for replay 0.5 v. suitable for pick-up
‘ connection at + megohm.

(b) Output: 4 watts output at impedance of 3 ohms suitable
for direct connection to moving coil speaker.
! (c) Oscillator : Brought into circuit on record  Fixed
frequency at approximately 45 Kcs. at high impedance to
suit Truvox Tape Deck. Erase voltage at least 150 v. Bias
80 v. approx.
(d) Level indication by Magic Eye Indicator: Taken out
\of circuit during replay.
() Hum level: 50 db down at 4 watts. -
(f) Frequency Response : Fixed recording characteristic.
Variable reply characteristics :n accordance with setting of
tone control. Fixed .evel response as pre-amplifier when
switch in neutra! position. Combined with characteristics
of the Truvox heads and modern tapes, this gives a sub-
stantially level response from 70-10,000 cps.
) Valves: | EF.86 or Z.729, | ECC.83,
‘ | EL.84, | SY3GT, | EM.34, HT | ne voltage A

not in excess of 300 v.

The amplifier is designed to operate from
AC supply mains 110-250 v. List price 16 gns. TR

TRUVOX LIMITED

HARROW MIDDLESEX

Sates Office: |5 Lyon Road, Harrow, Middlesex. Telephone : Harrow 9282
‘ Technical & Service Depts. : 328 The Broadway, Station Road, Harrow,

PHODUCT

Middlesex. Telephone : Harrow 4455
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for Precision
Instruments

INSIST ON HIFI plus

PA 28W GIVING 25 WATTS
OUTPUT
PA 75W GIVING 75 WATTS
OUTPUT
2 Microphone Faders
- 2 Gramophone Faders
- Bass and Treble Controls
- High output and low
distortion factor
- Standard Low and High
Output Impedances

REGD TRADE

Look for the Registered Trade Mark.

#‘F‘M DERRY ST., BRIERLEY HILL,
L4,

STAFFS. Telephone: Brierley Hilt 7604

METERS

LARGE AND VARIED
STOCKS AVAILABLE
FOR IMMEDIATE
DELIVERY

EXAMPLES FROM OUR RANGE OF 24"
FLUSH PATTERN MOVING COIL INSTRU-
MENTS (as illustrated)

AMPERES D.C. 0-1, 2, 3, 5, 10, 15, 20,

25, 30, 50.

MILLIAMPS. 0-1, 1-0-1, 0-5, 10, I5,

20, 25, 30, 50, 100, 250, 500."

MICROAMPS. 0-50, 100, 200, 250, 400,

500, 750, 50-0-50, 100-0-100, 250-0-250,

500-0-500.

MILLIVOLTS. 0-10, 25, 50, 75, 100, 500.

VYOLTS 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.

91, HAMPSTEAD ROAD, LONDON, N.W.I.
Telephone :: EUSton 1639
Suppliers to Government Departments, B.B.C,,
Leading Manufacturers & Research Laboratories

[STL)
TRANSFORMERS

for POWER SUPPLIES
and AUDIO FREQUENCY
Chokes for A.C. and D.C.

Suitable for use in
all electrical and
electronic equip-
ment, to Ministry,
B.S.S. or commer-
cial standards.

Tropical or stan-
dard finish.

Enquiries from manufacturers and the trade only.
Quotations sent upon receipt ot specifications or drawing.

STEWART TRANSFORMERS Ltd.
75 KILBURN LANE, LONDON, W.I0

Tel.: LADbroke 22987

.

AN IMPORTANT BOOK

TELEVISION
RECEIVING
EOUIPMENT

By W. COCKING, M.I.E.E.

r——— ee—e————

Now in ‘its third edition, TELEVISION RECEIVING
EQUIPMENT has become known to television
engineers throughout the world as an authoritative
guide to British practice.

The volume starts with an explanation of funda-
mental theory and then describes each stage of the 1
normal receiver. There are also notes on speclal
circuits, and attention is given to practical details
of receiver design. Other chapters are devoted to
faults and their remedies, servicing of modern sets
and the problems of obtaining selectivity.

Mathematical data of particular value to the de-
signer have been collated and appear in appendices. i

18s. net. By post 18s. 8d.
l Ll F F E Obtaina bie from booksellers or from :

recrauicat 8ooks | ILIFFE & SONS LTD., DORSET HOUSE,

el STAMFORD STREET, LONDON, S.E.| II

ASSOCIATED
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LAMINATIONS
IN BULK PROMPTLY LA

LJ
s 100
We suppl); all types of Lamination in
bulk promptly. All metals and specifications in most cases im- °

mediately available, including High, Medium and Low Silicon Iron,

and also in Nickel Iron Alloys. All Nickel Iron Alloy Lamination heat treatment is guaranteed. We also
supply prototypes for all new designs in the shortest possible time that size, type and circumstances permit.
Send us a sample or sketch of your requirements, together with the specification, which will receive im-
mediate attention.

ELECTRONIC ELT © LAMINATIONS

==

Telephone : Slough 25171 LIMITED Telegrams : Lamination, Slough

OXFORD AVENUE, SLOUGH, BUCKINGHAMSHIRE

Announcing an Entirely New

TAPE UNIT

THE
a7
2 SPEED MARK Vi
v Three high grade motors.
v Single knob control electrically and mechan-
ically interlocked.
£18-10°0 Y Drop-in tape loading.
Attractive discounts to quantity buyers. % Automatic brakes.
L 2"
Beautifully finished and engineered, this * 2speed. 7y/sec. 33/sec.
new model offers unequalled value. % Automatic speed change.

Write for full details to

VERDIK SALES LIMITED

8, RUPERT COURT - WARDOUR STREET - LONDON, W.l. GERrard 8266




128

WIRELESS

EAP 3 TAPE RECORDER AMPLIFIER
For use with the TRUYOX Mk. Il Tape Deck

TECHNICAL SPECIFICATION :
Frequency range 90-9,000
c/s. 3 watts output on
Playback. Separate High and
Low Gain inputs with Mixer
Control. ‘* Magic Eye”
Record Level Indicator. Vari-
able tone control. Amplifier
can be used for high-fidelity
.reproduction from gramo-
phone or Radio Feeder Unit.
Separate Power Pack, sup-
plylng instantaneous braking
voltage. Miniature Valves.
Size (main chassis): [0Lin. x

5%4in. x 2in.; (power pack):
54in. x 34in. x 2%in. PRICE
£1S.

Model EAP 2, with similar
_specification, is available for

use with the MOTEK and
LANE Tape Units.

Streamlined two-tone port-
able cabinet, with concealed
microphone compartment,
specially designed to house
the EAP 3 and TRUVOX
Tape Deck. PRICE £4/10/-.
High-flux Elliptical Speaker

| to suit £1/5/1 (inc. P.T.).

All items sent CARRIAGE FREE
Write for full details to:

(Tape

Recorders) LIMITED

548 KINGSLAND KOAD, LONDON, E.8, Tel: CLISSOLD 7588

with the sensational

TRIGGER CONTROL.

definitely under normal use.

kit, weighs only 23 ounces.

Sole Distributors :—

—SOLDERING—

SAFE—SIMPLE—SPEEDY

v BALANCED GRIP SOLDERING GUN

Specially designed for easy soldering on hard-to-reach jobs
* EXCLUSIVE ALLOY TIP—never needs re-tinning, last in-

J¢ INSTANT HEATING—Ready for soldering in 6 seconds.
COMPACT LIGHTWEIGHT—slips into your pocket or tool-

The PRIMAX-SOLDERER is the ideal tool for any RADIO-
TV-TELEPHONE mechanic or amateur.
service calls and small jobs on the bench.
Solderer works on a different principle from that of commonly
known soldering irons. A current of high amperage produced
‘n the transformer will heat the soldering tip within é seconds.
Available 110, 2007220, 220/250v. 50 cycles, 60w,

ONE YEAR’S GUARANTEE

S. KEMPNER, 19 Ebury Street, London, S.W.1
Tel.: SLOANE 3586 * Through wholesalers & retailers

70/-

Post free
(less trade
discounts)

Just the tool for
The Primax-

———

t

[
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REDUCE YOUR PRESS T0OL COSTS

THE HUNTON_ UNIVERSAL BOLSTER OUTRIT
FOR SHEET METAL PIERCING AND
BLANKING ON FLY PRESSES

Two Punch Holders
with detachable
positive-action
Strippers take the
complete range of
Punches {in. to 3}in.
diameter.

Bolster Frame with
2 adjustable gauges
and insertable steel
Holders for Dies
4in. to 3iin. bore

diameter. .

A

Equip your Press with

the Hunton Outfit and use
inexpensive standardised Punches and

Dies jin. to 33}in. diameter, obtainable from stock—in 4in. sizes
—when required.

Standardised Tools also available at short notice for Square, Oblong and
other shapes, Louvre Forming {(up to 8in. long), Corner Notching, Corner
Radiusing, Angle lron Notching and Piercing, ete.

Get the Outfit now—Buy Punches, Dies and Tools as you need them

Descriptive brochure and prices on request.

HUNTON LIMITED

Phoenix Works, 114-116, Euston Road, London,
Telephone: EUSton 1477-8-9

N.W.1

Telegrams: Untonexh, London

start a
new life in
New Zealand

The Royal New Zealand Air Force
“has a limited number of vacancies for
skilled radio mechanics and other
good craftsmen. Free passages to
New Zealand and excellent condi-
tions of service.

Write for full information to Depart-
ment WW, Royal New Zealand Air
Force Headquarters, Adelphi Build-
ing, John Adam Street, London,

W.C.2 or telephone TRAfalgar 8030.
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AUDIO OSCILLATOR UNIT

This compact, pre-calibrated unit is eminently suitable for in-
corporation in any equipment requiring an accurate source of
frequency covering the range 20 ~ to 20 kcs. Its power require-
ments are small and it is supplied complete with drilling template
and all accessories required for fitting. When fitted to a high-
fidelity amplifier it enables rapid checks of performance to be
carried out. At a small additional cost it can be supplied with
frequency coverage up to 200 kcs. Send for full details of this
and other instruments, which include:
SIGNAL GENERATOR TYPE 10, price £7/10/- (postage,
etc., 3/6).
PATTERN GENERATOR TYPE 4, price £8 (postage, etc., 3/6).
LOW FREQUENCY OSCILLATOR, price £15/15/-. (postage,
etc., 5/-).
CHECKTEST, price £1/17/6 (postage, etc., 2/-).
CALIBRATED VARIABLE CONDENSER, price £3/3/-
(postage, etc., 2/-).

Easy Payments Terms Available

TRADE AND EXPORT ENQUIRIES INVITED.
HOMELAB INSTRUMENTS LIMITED,

Phone : LEY 5651

©  Price: £6-0-0

(Postage & packing 3/6)
615-617, High Road, London, E.10

Type T.P.| £96 as illustrated.

ACCLAIMED. ..

Finished walnut

or light oak. Ex works.

BRITAIN'S FINEST
AUDIO REPRODUCER

Have YOU heard the Lowther Corner
Reproducer?—a truly memorable expcricncc.'

v Built as a musical instrument, sounds
like a musical instrument.

v Entirely new development in electrical-
mechanical-acoustical system.

v The most efficient reproducer of audio
frequencies in the world with a single drive
unit/compound horn housing.

v Indispensable for studio monitoring, or
where definition and quality of reproduction
is required.

COME with LOWTHER'S -lowards perfection-

THE LOWTHER MANUFACTURING COMPANY, LOWTHER HOUSE, ST. MARKS RD., BROMLEY, KENT, ENGLAND

Tel.: RAVensbourne 5226
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YOU'RE SURE TO GET IT AT STERN’S
). Constructors everywhere are amazed / \

AT THE EXCELLENCE OF

™ “TELE-VIEWER™

5 CHANNEL TELEVISOR
DESIGN OF A COMPLETE 12" SUPERHET T.V. RECEIVER

iy PERFECT PICTURE QUALITY u,;ﬂ,m,, FRINGE AREA RECEPTION 4
SIMPLE DIAGRAMS MAKE 3 rree R RECEPTION A ;3*;4‘ e
N

CONSTRUCTION EASY MMERCIAL C

Here are some of the features which combine to make this such a fine receiver.
@ The Superhet circuit easily tuned to any of the five channels, i.e., LONDON, .
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS. @ Alipra-setcon-

(The extreme ease of tuning is accomplished by the provision of pre-aligned  trols are mounted PhistCoupior = MIELES

VISOR, including all Valves, can

I.LF.T.s.) on side of chassis,
@ Alifelike, almost stereoscopic, picture quality made possible by the following  enabling all adjustments be(.l;w‘;,l,l,t:;: ;),nly
factors : to be carried out whilst
a. Excellent band width of I.F. circuits. facing the C.R. Tube.
b. A really efficient video amplifier. A
¢. C.R.T. Grid modulated from low impedance source. s no hire purchase terms are available the receiver can be bought

d. High E.H.T. voltage (approx. 10 kV.). in five separate stages (practical diagrams and circuits are provided

The picture brilliance is also much above the average and enables for ;a;h st_'a_ge) thus enabling hire purchase interest rates to be
comfortable viewing with normal room lighting or daylight. :z;lla;le p:e“cos'/“plu;h:“m": ASSEMBLYI'dNSTRU"Cﬂ?NSI ';

@ FIRM picture ** HOLD ** circuits {(Frame-Line) ensure a steady picture, i 3 structions include really detaile
free from bpunc':: or flicker even under the most adverse conditions met :EQ:CETILICSQ'L L:I:(LO(L:JS?WP\S’LREI:?S RQEAAVAATLCABEEO?CP)QTNEBI
:‘Iﬁ:el;l eﬂLr(:s]gf areas and excellent ' interlace '’ ensures the absence of VIDUAL PURCHASE. H

@ Negative feedback is used in the audio frequency circuits which provide

2/3 wats of High Quality Sound. . . ! i No_w _ A_VAILABLE

@ Entire receiver built on two chassis units each measuring l44in. x 6fin.

STERN'S

x in. -
@ Rigid C.R.T. mounting enables entire receiver to be safely handled with
tube in position.

The "WIDE ANGLE" TELE- VIEWER

® A design that retains all the distinctive features of the 12in. ’I‘elunor but with 1nl.l‘ﬁ!l!ed Time Bas~
efficiency, producing 15 to 16 kV. E.H.T., with ample scanniug power for C.R. Tubes up to 17in.

® Tt can be compietely built in- £33 {plus cost of C.R.T.) and is as simpie
cluding supply of all valves for to construct as tbhe 12in. model.

® Thisis the most efficient '* WIDE ANGLE *° large acreen design yet offered to ennstructors ,and ye:
it can be builtfor almost half the cost of similar deslgne.
& Complete assembly imstiuctions, diagram, etc., aAvailable for 5fe,

e DENCO M.T.O.l.
Modujated Test
Ostillator £3/15/-
(Plus 2/- carr. and Ins.y
Has Frequency range COR-
{ tinuously  variable from
170-475 Kefs. and 530
1,600 Kc/s. Battery oper-
ated and thereby com-
| pletely self-contained.

SELENIUM RECTIFIERS
6 or 12 volt 1 amp. rating 7/6
6 or 12 It 2§ amp.
rating 12/

6 or 12 volt 4 amp. rating 17/6 |
8 for 12 volt 6 amp.

rating £1/2/9 | BRAND NEW C.R.T. MASKS

A COMPLETE KIT OF PARTS TO BUILD A 3-4 WATT ™
H'GH GA'N AMPL'F'ER for operation on

A.C. or D.C. Mains, 200-250 volts.
This amplifier will give 3 watts output for the small luput
voltage of only 75 millivolts, and is therefore suitable for
use with any type of pick-up from the crystal type to the
miniature H/F Magnetic type.

A tone control is incorporated and the yuality pro-
duced is excellent. The overall size of chassls is 9in.
% Bin. X 7in. and valve line-up 25Y5-6sR7-256L6.

Price of complete kit, including drilled chassis

or 8ln. P.M., 18/9
Price of fullv assembled chassis ready for use,
£5/5/- {plus cost of speaker).
Copy of assembly instructions and components
price list available for 1/3.

NEW C.R.T.s.

Unusei 12in. C.R.T.s by ome of the leading manufac-
turers. 6.3 volt heater, 7-9 kV standard size. Bupplied

in makers bca(llfldusa;?/‘:n& 't & ns) £l 2/1 9/6

y AN mte“a;pect ratio for 12in. “ Round * tubes, 12/6
vory (plus 1/- postage)
" WE HAVE IN STOCK . .. THE DENCO F.M. FEEDER UNIT
Consisting of a 4 valve Buperhet design incorporatiug R. F (OAMG) and FJ/C (12AHS) Stages followed by Two
" I.Fs. (6BA8's) and Ratio Descriminator. the coverige provid / /( D by £ 13 6 SPEAKER BARGA' Ns
§ THE COMPLETE KIT Including VALVES and BRILLED GHASSIS 1o avaitable for 6/13/ SEEASER. ADnSs shoy ioall £1/5/0
[ It is suitable for use with any type of High Fidellty Amplifier. ROLA, 12in. 3 oh o “,n /col £2/9/6
iptive manual, 1 ing circuit and Ci Layout etc., is available for 1/6. R call £3/19/6
) 2 1 BAKERS. 12in. 15 obm V/coil £4/15/0
-
t ex
THE NEW DENCO ULTRA MIDGET | BATTERY CHARGER KITS ——rrrio—
SUPERHET COIL PACKS I All kits are for A.C. Malns 200-250 volts. They com- | THE NEW W.B. ‘“ STENTORIAN
A 4~ «“ v vidi prise a Metal Rectifler and Transformer, tapped for =
:anDsEL CP‘/L on = istntlon Pn_‘-s;:t;]d ::é"sf:‘;";hx { 6 or 12 volt charging, and a tapped Reuslstor, witk HI F1 SPEAKERS ARE IN STOCK
long wave, price £1/13/ Selector 8witch, to enable the charging rate to be Model H.F. 6-inch £2110/6
MODELCP4/M, A4. muon Pre-set"” unit which provides varied. A M/coll meter 5 amp. max., 13/6 extra. Model H.F. 9-inch . - /710
any 4 on . Price £1/13/4. | For 6 or12 volt batteries at max. } amp... £1/17/6 Modei H.F. 8-inch .. £3/0/6
The ubove are suppilediully wired leaving only four connec- For 8 or 12 volt batteries at max. 2} atup. £2/6/3 | Model H.F. 10-inch £3/13/8
tlons to be made. For 8 or 12 volt batteriss at max. 4 amp. £3/2/16 These speakers are of the very latest design and provide
‘MODEL CP:!/MOPF and CP3/500PF. Completely wired An easlly followed Wiring Dlagram hl |ncluded with quallty reproduction tor the lower-price range. 3 or 13 ohin
3 waveband Coll Packs for use with either 350PF or 500PF EaChigiis - models are available.
condensers. Coverages 190-350 metres, 800-2000 and E cA SUPP Y EX TOOK
16-50 metres. Price £2/2/8. w N L -8 . =
An attractive Dial and Drive Assembly is available for 25/-. {a) The Editor Tape Recordercomplete. . £47/5/0 ke i SRiahige ypimze tnchido) poglaceRondpackigg.
Overall size of each unit 3}in. x 2}in. X lin. deep. (b) The Truvox Tape Deck............ £23/2/0
o) (c) The Gnmd|g Model TK9 Tape Re-
corder,complete ................ £68/5/0
FILAMENT TRANSFORMER @ The Granaig Model 7061 Tape Ro
G811 ) (ol AR T s PP L 5/9 corder, complete .............. £84/0/0
4v.1}a. T U T 5/9 Each is avallable on Hire Purchase and descriptive
: | leaflets are available—send 8.A.E.
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bands.

blue rexine.

A.V.C. and p! lective Audlo Feedback. The Set is let.

6‘0N$_TRU£'TORS ssa y

A Midget 4 - valve

Superhet
covering medium and long wave-
Designed to operate on
A.C. malns 200/240 volts or by an
“ Alldry * battery. The set is designed so that the
main section can be supplied as s separate unit, and can
be added at any time. Theset supplied asan** Alldry "
battery Superhet can be accommodated in the attache
case llustrated (size 9}in. X 4}in. X 7in.).
attractively flnished In lizard, maroon, dark green or
As A combined Mains/Battery BSuperhet
Portable a polished cabinet is available to accommodate
both Matins Unit and Batteries. Circuit fncorporates delayed

separately, 37/6.
“PERSONAL SET’’ BATTERY ELIMINATOR

A complete Kit of parte to build a Midget
* Alldry '’ Battery Eliminator, giving
approx. 69 volts and 1.4-volts.

Thls eliminator is for uee on A.C.
mains and 1s suitable for any
4-valve Buperhet Receiver
requirlng H.T. and
voltage as above,
approx. to 68 volts.
The Kit is quite easily and
quickly assembled and is
housed in a light-aluminium case size 4#in. x 1]in. x 3§in. Price of complete Kit with
easy-to-follow assembly Instructions, 42/@.

In addition we can offer s similar COMPLETE KIT to provide approx. 80 volts and i
1.4 volts. Bize of assembled unit 7in. X 2|in. x 1§in. Price 47/8.

A COMPLETE

‘“ CAR RADIO”

FOR THE HOME

CONSTRUCTOR

11}in. x 43in. X 3}in,
A design of a complete 5-VALVE
SUPERHET RECEIVER em-
ploying an R.F. Btage, and
incorporating a separate VIBRATOR PACK size 4§ x2}
X B}in. for use on 8 or 12 volt D.C. supplies. '
We can supply all components to build this complete Recelver and Vibrator Pack
including a Metal Case, Valves, Drilled Chassis and 5in. P.M. 8peaker for £12/19/8.
(Carr. and Ins. 5/6 extra.) Or the Receiver Components for £9/19/6 and the Vibrator
Components for £3.
This is NOT an EX-GOVT. Receiver, It is a new design employing new Components.
Bend 2/8 for the complete set of ASSEMBLY INSTRUCTIONS, CIRCUITS and
PRACTICAL LAYOUTS, including a lete individual C Price List.

or

FOR HOME CONSTRUCTORS

o £10'10'-

|

A 5 VALVE 3 WAVEBAND
SUPERHET RECEIVER

For use on A.C. Mains 200 to 250 volts.
The following are outstanding features:
® A superhet circnit designed for
high efticiency on all three
wavebands. N

A 3}in. P. M. speaker accurately
matched for good quality
reproduction.

The latest range of new @-voit
B.V.A. minlature valves.
Built-in frame gerial with
provision for external aerial
tor distant stations.

A white plastic cabinet of very
attractive appearance, overall
size 7§in. X 5}in. x 53ln.
Send 2/6 for the fully descriptive stage
by stage bly and wiring di:

with which ~omplete price details are
given.

“MINI-TWIN " 1-VALVE BATTERY SET

A deslgn of a simple 1-valve 2-atage Battery Receiver,
giving excelient resuits on medium and long wavebands
and having exceptionally low battery consumption.
Drilled chassis and practical diagrams make it the idcal
set for the beginner to bulld.

The complete chassis, including valve, can be built for
37/8, plus 8/11 P/Tax, the attructive plastic case is 9/6.
and suitable headphones, 14/9.
Th: plet instr: layouts and a com-
ponent price list are available for 1/6.

This Receiver also performs excellently, without
modification, as a tuning unit, and, in addltion, with
simple modifications for which a complete diagrmm
is provided, makes a first-class pre-amplifier for pick-
ap or microphone.

109 =« 115 FLEET ST.

LONDON, E.C.4  Phone: CENTRAL 5812-3-4

in every detail and
includes ready-wound frame aerials, fully aligned L.F. transf. and drilled chassis

etc. Overall size of assembled chassis 8in. X 4in. X 2§in. This receiver aa il d,
can be completely bullt for £8/18/3 (plus Mains Unit if required). Send 1/3 for the fully descriptive Assenbly
Book which Includes Practical Layouts and complete Price list of Components. Attache case available

" without the use of an external aerlal

BATTERY PORTABLE

THE “MINI TWO-THREE"

An " Alldry * Battery Portable of
midget size, 8jin. Xx4jin. x 33in.
designed to cover medium wave-
band 190-339 metres, with use of
short trailer aerial.
The simple design of this Receiver
is 80 arranged that either a 3-valve
set or a 2-valve (afterwards easily
converted to the 3-valve) can be
made.
Consists of a T.R.F. circult using
o regenerative detector with H.F.
stage and a high gain output
pentode. Valve line up 1T4—
1T4—DLY4.
The 2-valve set can'be completely
buflt for £4/3/6 (less case) and
the 3-valve for £5/3/- (less case).
Each price includes valves, speaker
and drilled chassis.
8end 2/~ for the assembiy instructions: they include simple and
) t layouts and diagrams which enable
the most inexperienced constructor to successfully build either set.
All components are available for separate sale, a price llst being
| supplied with assembly Instructions.

I"'CONSTRUCTORS!!!
A NEW SUPERHET
TRANSPORTABLE

THE “SUPER THREE"

Designed for local station reception

Portable

This is

This design provides for a 3 valve
{plus Metal Rectifier) Buperhet
Receiver incorporating a Frame Aerial
for ‘* room to room " use, provision
is also made for a short externai
aerial, if required, for the reception
of Continental 8tations.
Briefly the features are as follows:—
® For use on A.C. Mains 200-250 volits.
@ This set includes a Mains Transtormer and Chassis ia NOT live to mains {(as many
other sets of this type are) und consequently the Receiver can safely be used n the
Kitcher, etc.
Valve line up 6K8—6J7—KT61, plus Metal Rectifier.
The L.F. Transformer is suppli ** pre-aligned ** and thereby ensures extreme
aimplicity of Tuning—in fact, more simple than most T.R.F. Recelvers,
Compact and easy to build simple ** point to polut ' practical diagrams are supplied
. with a compleu}y drilled chmis.b' Pt "
€ c er Chassis can uilt to cover the

omplete Recelv: £6 . 6 . 6

£6 .16 .3

Medium Waveband only for
Or to cover both Long and Medium Waves for
If the Recelveris first built to cover the Medium Waveband, Long Waves can be added
at any time, separate diagrams are provided for this purpose.
£1. 1.0

The attractive Polished Wood Cabinet 11§ inches wide,
84 inches high and 6 inches deep illustrated above is

The CONBTRUCTOR 'S MANUAL I8 available for 1/-, this shows the component prices,
which are all a for 1 h

DUAL-CHANNELPRE-AMPLIFIER and TONECONTROL UNIT

This comprehcnasive PRE-AMPLI-
FIER and TONE CONTROL
UNIT provides a full con-
trol of base and treble in
conjunction with a main
Volume/Mixer Controi.

It can be used with any
amplifier and with any
pick-up, the range of
frequency control provided
by the unit affording ample
compensation for all types
of pick-up and all natures
of recordings, i.e,, English, American
and long-playlng, without recourse

plok-up correction. The extreme tlexibility of the bass and treble controi is such that
the level of bass and treble can be set to snit any conditions irrespective of the volume
output of the ampiifier, Besponse characteristics are glven in 12.watt amplifier advt.
The unit measures only 7in. X 4in. X 2in., including self-contained power supply and
can be accommodated either on or away from the main amplifier, i.e., on the front panel
of a cabinet or any other position. Price including drilled chassls, valves (B8N7 and
6J5), £3/16/9. Complete assernbly data are available tor C letely

1=

| assembled and ready for use, £5/5/-.

AN AMAZING OFFER!
A COMPLETELY ASSEMBLED
4 VALVE T.R.F. CHASSIS

Including a 5in. P.M. SPEAKER and VALVES FOR ONLY

£6'9'6
‘This recelver is of the verv '
Iatest design and I for use (Pius /6 carr,

1t

on A.C. or DC. Malns.
covers both Long and Medium
Wavebands, and includes the
modern BV A minlature valves
The line up being 12 BAG—

1ZAT6—12A6—35W4. It

incorporates Permeabijity

Tuned Cells, thus ensuring -

excellent selectlvity and sensltlvity.

The overall size of the complete chassis

including speaker is 10§in. x 4}in. x 6}in.

An attmctive Bakelite Ivory-finished Cabinet

size 11}in. x 5§in. x 6§in. is available for 16/6 (plus
2/6 carriage and insurance).
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sz} Hi-Fi” EQUIPMENT and  KITS

L TO SUIT ANY BUDGET !
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TWO COMPLETE “‘Hi-Fi”” AMPLIFIER KITS
A HIGH QUALITY
810 WATT AMPLIFIER |
THE IDEAL AMPLIFIER

)
\
INLNINA NN
NINAASNIN LN

S

PNONSN NN ONS NP\

A 12 Watt “HIGH FIDELITY"’
Push-Pull AMPLIFIER

Comprising a Main Amplifier Chassisau t

| a BRemote Control Pre-Amplifier-Tone
GG ETEEAL) GO Control Unit. The remote control
USE AND FOR SMALL unit measures only 7in. x 4in. X
2in.. and contains four controla,
HALLS' ETC. | being: Bass-Treble-Volume and a
Radio, Gram, Microphone Bwitch
control. [t incorporates its own
feedback circuit on the Bass
Channel. Loop negative feedback
is employed on the Main Amplifier
which has a valve line up of 6J5-
6N7-504 with two PX25's in
push-pull and 6J5 and 68N7
are used in the remote control unit.
THE COMPLETE KIT I8

AVAILABLE FoR £14/0/0
{Carr. & [ns. 3/. extra).

Price of COMPLETE KIT
including Vaives and Drilled

Chassis, etc. 57/10/0

&
‘'@ @
0 {Plus 2/6 Carr. & Ins.).

We will supply it Completely Built for
£9 / 0/0 (Plus 3 Carr. & Ins).
Designed for high quality reproduction up to an output level of 10 watts. having 6V6s

in Push-Pull and incorporating negative feedback. [t is suitable for use with ull types ot
Pick-ups and most types of microphones and the output transformer provides for use

of 3 aud 15 ohm speakers.

BRIEF FEATURES
Vaive line up 6J5, 68N7, 524, with 6V6s in push-pull.

volts.

control.

being obtained.
® Power supplies (HT and LT) are avallable for a Tuning Unkt.
® For operation on A.C. Mains 200-250 volta 50 cycles.

NS NI NS N ONT NI NI NN NI NN N NG N NSNS NI NS NSNS NN

ponent Price List.

~

27 ons.

12 months at £2.

output of 10
fastidious wiring.

the Pre-amp.
iron and moving coll

H.T.
Unit.  An ioput attenuator is fitted. 8.

A BULK PURCHASE ENABLES THIS

SPECIAL PRICE REDUCTION

OF THE FAMOUB

SHAFTESBURY PORTABLE AMPLIFIER

Suitable for home use and small Halls,
Has matched inputs for both Record
Players and Microphone. Also provides
for the * mixing” and **fading™ of
both Gram. and speech as requested.

COMPRISING

{a) A 4 Valve High Gain Amplifier for
use on A.C. or D.C. mains 200-250
volts with 5 watts output. Incorporating independent Velume Con-
trols for Mike and Gram, either of whioh can be faded at will, a variable
Tone Control and independent Input sockets for Mike and Gram.

(b} A Transverse Carbon microphone which obtains its polarizing current
from the amplifier--no batteriea are neccssary.

{c) An 8in. Goodmans P.M. Speaker with the ** Ticonal ** magnet for first-
class reproduction.

THE COMPLETE EQUIPMENT is all contained in the
PORTABLE CARRYING ¢ASE  §'1 8’0 ’0

Having been reduced from £30/9/-. HIRE PURCHASE TERMB:
DEPOSIT £4/10/0 and 13 monthly payments of £1/5/4.
@ Light in weight @ Easy to CARRY @ GENUINELY PORTABLE.
An illustrated leaflet containing free data is avaiiable on receipt of 8.A.E. |

The undistorted output level of up to 10 wattsis produced from an input of ‘25

Pirst class reproduction of Radio (where a Tuning Unit is used) and Record Playing.
Separate Bass Boost and Trebie Controls provide an excellent range of frequency

Very satisfactory resulta are obtained with an average type of high impedance |
Moving Coll or Crystal Microphone, a clear speech level of approx. 5 watts output

THE ASSEMBLY MANUAL is availabie for 1/- and includes detaiied iayouts and com-

I'§
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The NEW «“LEAK”

TL/I0 AMPLIFIER and
«POINT ONE " PRE-AMPLIFIER

COMPLETE
H.P. Terms £7/2/- Deposit and

This Amplifier hasa maximum
watts aod
maintains in every respect
the world renowned LEAK |
reputation for precision en- I
gineering: fine appearance and
The Pre-
Amplifier will operate from
any make or type of pick-up.
A continuously variable in- |
put attenuator at the rear of
permits the
Instantaneous use of crystal, moving
plok-ups.
and L.T. supplies are available for 2 Radio Tuning
8.A.E. for descriptive leaflet

[£7 719768 (Plus 6/- Carr. and tnsur.) Normal Price £12/17/6

THE COMPLETE UNIT ASSEMBLED

AND READY FOR USE £17 /0 /0 (Carr. & tus. 5/- extrar.

H.P. Terms £4/5/~ Deposit, 12 Montha at £1/3/1]1.

The measured frequency range of the amplifier with this unit shows an excellent res-
ponse from 14,000 cycles down to 20 cycles, the bass and treble controls allowing
independent control of gain at both ends of the frequency range trom zero to a gain of 50,
It can be seen, therefore, that ample correction is provided to suit any type of pick-up
with any type of recording. Input voltage for maximum output is 70 mV. 6.3 volts at
2 ampe, and 30 mA. H.T. Is provided for tunlog unit, etc. This Amplifier compares
well with the Williamson and similar designs at a fraction of their cost. The complete
set of assembly insiructlons are available for 2/-. ]

AP NP NSNS NSNS NSNS NTNIN INININPNPNLNININI NI\ PSS\ PN N

A 4-VALVE QUALITY
“PUSH-PULL” 6-8 watt
AMPLIFIER

Pl aTaNa Ve W W N Y W W N o aTaTalalaVa Ve Wl

LWVl

for use on A.C. mains. Incorporat.
ng Negative Feedback. FilterInput
ircuit and employing
6V6s in Push-Pull. A
slmple arrangement is
provided to enable either
a magnetic. crystal or
lightweight pick-up to
be used, and is suitable
for use with Standard or
long-playing records. A
tone control 1s incor-
porated, and the 10-watt output
transformer ia designed to match
2 to 15 obm speakers. The overall size
of the assembled chassis is 10in. x 8in. x
7}iu. high, and tull practical diagrams are Rup-
plied. Price, including drilled chassis and valives,
ol complete kit, £6/17/6. Price of assembled chassls,
supplied ready for use, £3/12/6. Plus 5/- Carr. & Ins. Fuil descriptive leaflets are
available separately for 1/-.

| L =
WE HAVE IN STOCK THE NEW COLLARO
‘“ TRANSCRIPTION * RECORD PLAYERS

Model 2000 comprises the Transcription Motor and Turntable complete with 3- peed
— Gear :npd Bwitch mounted on a banjo type unit plate. Price £13/9/pe. BP. w:m-—

Deposit £3/7/- and 12 monthly payments of 19/-.
Model 2010 has the rame specification as the Model 2000 except that it is mounted
;r;g&mw%x}:gmtp‘l;wnnldlueq\llpped withthe STUDIO* P* HIGH FIDELITY

b ZAD. mprising & ial 1 i
I Pﬁri;e_?lB/ND].)c I 4]p g & special low resonance arm and special bearings.
-P. Terms—Deposit £4/14/9 and 12 moathl,

leaflet is avallable on receipt of 8.A.E. R A Een el £1/5/4 AT itstrated!

RODGERS—RD BABY de Luxe Mk ||
AMPLIFIER .ich RO JUNIOR MK 11

PRE-AMPLIFIER COMPLETE FOR
£2 3/0/0 (Plus 7/6 Carr. & Ins.)

H.P. Terms: £5/15/~ Deposit and 12
months at £1/12/4.

A_ medlum-priced 8-10-watt push-pull de
Luxe Amplifier of very attractive appearance
and embodying a high standard of workman-
ship. Cs lete per data is avaifabi
Please send B.A.E.

THE COLLARO MODEL 3/514 J-Spe-ed Norn-Auto Change Unit

® Complete with High Fidelity Crystal * TURNOVER ** Head which
incorporates u separate stylus for L.P. and Btandard Records.

® Wili play 7 inch, 10 inch and 12 inch Records.

® Brand New and Compl with ing instr

When submitling orders, please include postage and packing.

STERN RADIO
LTD
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RECEIVER
CHASSIS

STERN’S DESIGN FOR HOME CONSTRUCTORS
The "SUPER-SIX"” I

A compact and highly efficient superhet Radio-Radiogram chassls ot out-
standing quality. -

YOU CAN BUILD IT FOR

£|0/7/6 Including  the OCTAL

VALVE LINE-UP.
(£12/7/6 with the miniature valves)
We will supply it assembled and
READY FOR USE for

£13/13/0 (Plus 7/6 Carr. & Ine)

H.P, Term= £3.10.6. deposit and 12 months

at 19/-. ﬁ g;q A,égu

Incorporating the new B.V,A. Miniature Valve Line-up.
This recelver is designed to the very latest speclfication
and provision is made to incorporate either the standard Octa)
Valve Line-up or the new B.V. A. range of miniature valves. Great
attention has been paid to the quality of the reproduction of both Radio reception and Record
playings, and excelient clarity of speech and music is obtalned.

A few brief details:

Covers 3 wavebands 18-50 metres, 190-550, and 800-2,000 metres,

Employs 6 valves having PUSH-PULL for 5-6 watts output,

Incorporates delayed A.V.C. on all wavebands and pre-gelective feedback.

A 4-position Tone Control operates on both Radio and Gram.

Has independent mains supply socket for a Record Player.

8ize of Assembled Chassis 12in, X 8in. x 8in. Dial aperture 8}in. x 4}in.

@ For operation on A.C, mains 200-250 volts 50 cy‘.lea

THE INSTRUCTION and ABBEMBLY MANUAL is available for 2/-, it contains very detailed
practical drawings and circuit diagrams and a complete Component Price List.

THREE COMPLETELY ASSEMBLED
ALL-WAVE SUPERHET CHASSIS

@ Mode! B.3. A 5-valve 3-waveband Receiver.
@ Model B3.PP. A 6-valve 3-waveband Receiver with PUSH-PULL OUT-

PUT.
@ Model B3.P.P/RF. A 7-valve 3-waveband Receiver
R.F. stage with PUSH-PULL OUTPUT.
The three Receivers are for operation on A.C. mains 100/110 volts and 200/250 volts, and
employ the very latest miniature vaives. They are designed to the most modern specification,

incorporating an

”Ioa/erm;e your

Racogram
COMPLETE RADIOGRAM EQUIPMENT-QUALITY AT LOW COST

RECORD
PLAYERS

This AUTOCHANGE UNIT by a famous Manufacturer

is offered for 211’ IO’ O ‘P 78 carr. and Iney

Hire Purchase TYerms £2/17/6 Dep. and 12 Months at 16/4.

(Normal price is £16/10/-).

® There upits will
on all three speeds,
and 12in.

® They play MIXED
10in. and 12in. records.
@ They have separate sapphires
for L.P. and 78 r.p.m., which are
moved into position by a simple
switch.

® Minimum baseboard size re-
quired I4in. % 12}in., with height
above 5}in. and height below
baseboard 24in. A bulk purchase
enables us to offer these BRAND
NEW UNITS at this exceptional
price.

autochange
7in., 10in.

Tin.

The COLLARO 3RC/521 3-SPEED AUTO CHANGE UNIT

H.P. Terms £2/10/0 Deposit
£9II 9’6 (Plus 7/6 Carr. and Ins.) and 11 months at 15/9.
Normal price £18/10/-.

® Complete which High Fidelity Crystal * Turnover
Head which incorporates separate stylus for L.P. and 78
r.p.m. Records.

® Will autochange on T7in..
10in. and 12in. records not inter-
mixed.

@ Minimum Baseplate size
15in. x 12iin., with he\ght above
4%in. and below baseplate 3in.

[ ] and new m Maker s Cartons,
with ting instruc-

great attention having been given to the quality of reproduction which gives 11 clarity
of speech and music on both gmm and radio, muking them the ideal replacement chassis
for that " old Radiogram,”

Briet specifications: Model B 3.—Valve lme-up, 6BEG, 6BAG, 6ATH, 6BWSE, 8X4—wave-
band coverage short 16-50, medium
187-550, long 900-2,000 metres. Con-
trols: (1) voiume with onjoft; (2) tuning
{fiywheel type); (3) wavechange and
gram;, (4) Tone Control (operative
on gram. and radio), Negative
feedback is empioyed over the emtire
audio stages. Chassis size: 11 X 71 X
8in. high. Dial size 8} X 4}in. Price
complete and READY FOR USE.
excluding speaker £12/12/- (carr.
and ins. 7/6 extra).

H.P. Terms:. £3/4/-
months at 17/8.

Model B.3.P.P. This model is the
B.3 Receiver but incorporates two
6BW8 VALVES in PUBH-PULL, resulting
J in really excellent quaiity reproduction up to approximately
8 watts. I’ncc £16/15/- (plus 7/6 carr. and ius.) or £3/19/- deposit, 12 months at £1/2/9.
Model B.3. P./R.F. This model is similar in appearance and has same waveband coverage
as the Mode| B. 3, but in addition it incorporates an R.F. BTAGE together with PUSH-PULL

deposit. 12

OUTPUT, employing a total of 7 valves with two type BW8 in Push-Puli. This makes for a
really sensitive receiver with genuine quality reproduction. Price £18/ 18/~ (plus 7/6 carr. and
ins.) or £4[13[- deposit, 12 months a.t £1/6/9

A BULK PURCHASE ENABLES US)
" TO OFFER THIS «PUSH-PULL*
7 VALVE SUPERHET RECEIVER

For only £I 2/1 9/6 (Carr. and Ins.

7/6 extra).
H.P. Terms £3/4/6 Dep. 12 months ac 18/4.
These receivers Model AW3-7 are wade by a well-
known set manufacturer and incorporate the latest
Osram Valve Line-up of X79—W77—DH77—HT77
—U?8 and two N78’s in Push-Pull for approx. 1)
watts output.

‘They cover 3 wavebands 18-30 metres, 180-550 und)
800-2,000 metres, and are (or upemﬂon on A.C. mains 200-250 volts.

They make an Chassis having a P.U,
connection on the chassis. Extension spedker conmnection is also provided.

NSNS NS

INININANANN

2 d ;
Overall size of chassis: 12in. long x 73in. % 6}in. high, dial aperture ) (a.) With Modej B3 chassls 23252 {g"o 2%’”;" 0 12 :f!ml"l 14 10
8jin. X 44in. (Dial Escutcheon available for 4/9 B3P £28 0 0 £7 0 0 120t €119 5
THESE RECEIVERS ARE BRAND NEW AND FULLY GUARAN- ) (c) - G BM,P/M, 9 Ha0 Bun H
TEED. Yy @ 0O £ 9 0 120f £116 2
(&) 0 £510 0 120f £112 4
y Loy Tk - 0 £ 7 0 120 £115 5

1 0 9 a nd 1 1 5 F L E ET sT ) THE COLLARO AUTOCBANGEB MODEL 3RC/521 WITH A SPEAKER AND:—
uy (a) With Model B3 chassia ....... £23 6 0 £516 0O 120f £1 12 10
3. DI o e 9 £611 0 120t £117 4
S ol gapl’/ﬂ emh. chassls only) 252 29 38 s

. 5 er six {aseembh. chassis onl o

G 4 ‘Phone: CENtral ; o | A A“\{‘S-b "% 0 £ 8 0 12of £1 910
onaon, 5812/3/4 o £314 0 56 0 0 12of F113 ©

A
An ldd(tlonnl charge of 10/- is made in each case to cover Carriage and Insuranee.
B N Y Y et ataalala’a’a’alala Ve o va e Varalilalala o ey

tions.

A Repiacement
RADIO-RADIOGRAM
CHASSIS

@ MODEL AW3-5. A 5-Valve
Buperhet Receiver covering the

standard 3 wavebands, 16-50, 5 f&

190-550, 900-2,000 metres. PRICE g

COMPLETELY ABBEMBLED 7 7
ano meany  rox —use £1071070

H P, Terms £2/12/6 Deposit and 12 Months at 15/-. This receiver is for operation on

A.C. Mains 200-250 volts. 1t contains the laiest MULLARD VALVE LINE.UP,
belng ECHA42 (Freq. Ch.), EF41 (L.F.}, EBC41 (Det. 1st Audio), EL41 (Qutput) and
EZAl (Rect). 1t incorporates Negative Feedback and delayed A.V.C., the four
controls being (1) Tuning. (2) Wavechange and Gram. 8witch. (3) TONE. )
VOLUME-OFF. It provides really good reproduction on both Gram. and Radio
and gives an exceptiopally good range of station selection. Overail size 13}in.
7in. bigh x 6in. deep. Dial aperture 10in. x 4}in.

SPECIAL REDUCTIONS
FOR COMPLETE EQUIPMENT

SUMMARY

Select a RECORD PLAYER and CHASSIS and we will
supply it TOGETHER WITH AN 8-inch or 10-inch P.M.
SPEAKER as follows :—

THE £11.10.0 AUTOCHANGER WITH A SPEAKER AND:—

CH NP NP NI NI TNPNININININININSNINS NN SN SN
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Special Purpose
VALVES

cvae ... 78 cvl 1/=
VR34 . 18 VRIS7 .. 5=
7Q7 VRS B R
6G8G 8 ATP4 /9
9004 /3 VUlll .. 3i8
VR136 I= 9001 . 63
VR66 9 VU39 /8
VU120A /6 VRA5A .. 3/8
mgj. . ;g 956 . 56

. 5 . 8i9
VR91 . - 3‘))(02 ... 58
807 . /- VRE3 /9
5Z3 . 16 6887 . /-
083 ...... 4- 1A56T .. 7I8
TT1l .... @/6 220V8G .. 68
VRII6 .. 4/~ 247 ... =
VRa6 .. im 6A3 .. -
954 - . 4/9

Flex Mains Type. Twin

14/0076, P.V.C. covered 3d. per yd.
8creened Cables
Bingle Type ........ 6d. per vd.
Twin Core .. coe. 740 per vl
Three Core ...... 9d. per yd.
TRIMMERS
200/200 Pl-‘ 2 Bapk Midget
Ceraraic 10d. each

150{150 PF 9 Bank Cernmlc 104. each
50 PF Ceramic . 8d. each
2 Bank Trimmer 50 PF elch
« 1/~ each
Phlllps 0[10 PF Concentric
104. eacn
Phlllpn 0[30 Pl-‘ Concemrlc
1/= each
12115 PP Pn Set Type 5d. each
Cyldon Trimmer Pre 'Set
Type 2,500 PF Nom. cap. 1/8 each
ENGRAVED KNOBS
* Control Xnobs, clearly #ngrued in gold
fize A" dmmeter 1§in, ‘B’
diameter 1jln. Both ln two eolouru

Walnut or Cream. Inscriptions
avallable:
RADIO: “ Volume,” * Vol./On/OR.”

** Wavechange,” * On/0f,” * Tuning."
‘¢ SML Gram.,” “Radiogram,” *“Tone™
TELEVISION: * Contrast,” ¢ Brilli-
ance,” ¢ Brilllance On/Of,” ¢ Focus,”
*¢ Brightness.”

AMPLIFIER: * Treble,” * Bass *’ (Plus

any above.)
TAPE RECORDER: * Record Play.”
Prices: 8ize "A.” 1/6; "B, 1/2.

Piain knobs can be supplled in either
size, 1/- each and 8d. each respectively.
CONDENSERS SILVER MICA

SIZES Available

1 18 47 500
3 20 5 200 ., 610
3 25 88 245 680
" 27 68 300 750
75 30 100 350 1,000
8 33 120 360 1,200
9 35 10 370 1,600
10 :m 175 3 10,000

13 180 470
All by well known makers, 3jd. each.

ARMOQUR PLATED GLASS
8ize: 13in. x 10fin., rounded cornerx.
4j- ewch. Fit a piece in front of your
tube to avoid accidents.

WIRE WOUND RESISTORS
Available In the following values:—
Ho, 300, 1000, 1500, 2000, 2500,
-350(] 000, 1 0009 1,60002, 2000(1

2,5000, 3,5000Q, 3000%, 6,800%
10 00002
Tolerance +=10%
Ratings 5 watt 1/- ea.
15 watt 1/9 ea.

POCKET TEST METER
Ex. Govt. robust construction, two
range 0-15 voits and 0-230 v. D.C. scale,

L 10 watt 1/3 ea.

19/8
Vibrator clips, 4d. ea.

CATALOGUE

HUNDREDS OF
BARGAINS FOR
EVERY CONSTRUCTOR
SEND 6d, IN STAMPS
FOR YOURS

NOWwW

WIRELESS WORLD

BUILD THIS 4 VALVE
PORTABLE FOR 6} GNS.

Cabinet available in the following colours:
@ LIZARD GREY @ BLUE
@® MAROON @® BROWN

complete with facia board and removable
insertin lid for frame aerial {(can be separately
purchased).

PRICE 36,6 ONLY

Detailed list of components
diagram 2/~ ea.

and  circuit

.00035 MFD. 2-GANG CONDENSER, complete with trimmers and dust cover
8/3 ea.

DIAL BULBS.

. 64d. ea Sd. ea.

.. 84d. ea. Sd. ea.
30 AMP. ROTARY SWITCH 4 position, complete with knob, 4/- ea.
TRUVOX MODEL BXIIl. Lightweight type 12in. Loudspeaker, 49/6 ea.

HAND MICROPHONE by *‘ REGENT,’* complete with screened lead and plug.
Crystal insert, nickel chrome plated head. Listed at 2 gns. Our price 21/- ea.
SOLDERING IRONS. 964 Solon oval bit type, 19/- each, 968 Solon pencil bit
type, 28/~ ea.

ATTRACTIVE LOUDSPEAKER
CABINETS

Available for 64in. and 8in. speaker units.
Polished walnut finish. A very attractive

cabinet at quarter of today’s prices. Price,
64in. Type Cabinet, 15/6 each. Price, 8in.
Type Cabinet, 19/6 ea.

HEADPHONES. Type CLR Low Resistance
Headphones, 120 ohms, 7/6 pair. Type CHR High

Resistance Headphones, 4,000 ohms, 11/ pair.
Type DHRA. Super Quality Headphones, 13/9 pair. Headbands, Wide type, 1/ ea.

MAINS TRANSFORMERS.
MTI. Primary 0-20-230-250 v. Secondary 275-0-275 v. 80 M/A. 6.3 v. 4 amps.
5 v. 2 amps., with taps at 4 v. on Filament Winding. Price 17/6 ca.
MT2. Primary 0-210-230-250. Secondary 350-0-350 v. 8C M/A.
5 v.2 amps. Both filament windings tapped 4 v. 17/6 ea.

3-Way Mounting Type

6.3 v. 4 amps.

FILAMENT TRANSFORMERS. All 220 to 240 v. Input.

2 volts § amp. 5 volts 2 amps. . 10/-
2 volts 3 amps. 6.3 volts 1§ amps. é/-
4 volts 1§ amps. 6.3 volts § amp. 5/~
4 volts 3 amps. 6.3 volts 3 amps... 9/-
BULLDOG CHARGER CLIPS. 3in. long, 6d. e

THE IDEAL CABINET FOR BUILDING

T.R.F. OR SUPERHET

Complete with drilled chassis, dial, back

plate, pointer, dial drive and drum, etc

Price 27/6, post 2/-.

SET OF VALVES. Ten VR9l (EF50) valves. Ex-Brand new unit., é/- ea.,

45/- set.
% SPECIAL OFFER. CO-AXIAL CABLE. Best quality Grade “A ™
Cable: Solid 1/022 70 ohms, 74d. yd. Stranded 7/0076, 84d. yd. Air spaced

1/036, 1/- yd. |

GRAMOPHONE MOTORS, etc. Collaro AC37 Gramophone motor suitable
for 100/120 v. 200/250 v. A.C. variable speed, complete with |0in. ELM. type
turntable felt covered. Price, 46/- ea., plus 2/- post.

GOLDRING PICK-UP HEADS. Pick-up head type No.
complete with lead. Price 20/- ea.

112 (2,000 ohms.)

THE ALPHA AMPLIFIER—3 valves (6B8G, 6V6GT, 6X5GT)

A.C. mains fully Isolated, neg. feed back (voltage and current)
controlled volume and tone, dual input network, for modern
crystal or HiI-Fi mega. Leas than 1 per cent. total 2nd and 3rd
harmonic distortion at 3 watts output from 1,000 C.P.8. Com-
plete, ready for use, 79/8. Post extra.

¢« 4

L

5/6

'ALPHRE RADIO SUPPLY CO.

VICTORIA SQUARE I.EEDS 1.

vmc:s/ CHAMBERS/

OCTOBER, 1954

CONDENSERS
The following is & selection from, our
stocks of manulacturers’ surplus

condensers, all by well-known makers.
types.

Aluminium Can Clip fixing.

%8 mfd. 450 v.

%18 mfd. 450 v.
8 %24 mid. 350 0. .
832 mfd. 475 v.
12x 4 mfd. 450 v.
16 mfd. 450 v.
16 x 8 mid. 360 v.
16 x 18 mfd. 350 v.
20 % 20 mid. 500 v.
24 mid. 450 v, .
25 %16 mfd. 350 v. 00000
32x8 mfd. 350 v. ...

82x 16 mfd. 350 v. . IR
32 %32 mid. 450 v. ... 8l
32x32x8mA, 330 v. 5/8
32x 32 mtd. 350 v. 25 mA. 23 v. 5/9
64 mfd. 350 v. . 2/~
BR Range

Bn.sso Smfd. 300 v.........ea. 29
BR.1650 16 mfd.............ea. 3/3
BR.2050 20 mid. 500 v. ea. 3/8
8x8 mfd. 500 v.............ea 4=
BR.501 50 m{d. 11 ea. 1/9
Midget Metal Types

2mid. 350 V... ...l 18

16x8 mfd. 450 v. 4/-
16x16 mfd. 450 4/8
16 x 24 mfd, 350 v. 49
24 mid. 350 v... . ... 29
32 mfd. 350 v.. Too 1/9
323%32 mfd. 350 v............. 4/9
250 mfd. 12 v..... 1/9

Wire ended Types

8 mfd. 450 v. Cardboard covered 1/11

30mfd.450v................. 3/9

Bias Condensers

Tag ended metal types
50 v

1/-

13

. 1/-

50 mid. 50 v.. 2/6

100 mfd. 12 v..............00 18

100 mfd. 25 v........... 1/9

Wire ended Types. Cnrdboard covered

25 mid. 25 v... .. 1/9

50 mfd. 12 v. 1/9

S0mid. S0 V... ... 2/3
PENCIL RECTIFIERS

K3/25, 5/8; K3/40, 7/8; K3/45, 8/2:

K3/50, 8/8; K3/60, '9/8; K3/100, 14/8.
SENTERCEL RECTIFIERS
RM1, 3/10 ea.; RM2, 4/2 ea; RM3.

5/ ea.; RM4, 15/-. ea.
METAL RECTIFIERS

12 v. § amp., 1/8 ea; 12 v. 1 amp.
'30\

A 613 ea; 230 v, 75 mA-,
300 v. 60 mA., 7/ en.

FULL WAVE TYPES
12 v. 1 amp., 4/9 ea.: 12 v, 2 amp.

8/~ ea.; 12 v. '£ amp., 13/- ea; 12 v.
5 amp., 18/-

Wire Wound Volnme Conlrol;

5Q; 200Q; 1,0000; 2,0000 5KQ;
10K 0 20K 0; 25K 0; 50K Q; all 2/4 ea.

LOUDSPEAKERS

Plessey 3in. Round type.... 12/ ea.
Goodmans 8} unit . . 15/11 ea.
Plessey 5in. . p ... 13/6 ea.
Elac 8jin. 14/6 ea.
Elac Sin. 17i8 ea
Ra&ASBn............ 16/6 ea
Truvox Bx1l. 49/8 ea.

Goodinans 10in. Bpeakw with
outpnt transformer...... 28/8 ea.
Less output transforiner.. 25/~ ea.

FILAMENT TRANSFORMER

Primary 200/250 v. Becondary 6.3 v,
1.5 amps., tapped at 4 v. and 2 v,

7/8 ea.
Mallory .1 mfd. 600 v, condensers,

/- ea.
Pentode Output Transformer, 2/9 ea.

MAINS DROPPERS
Dubilier type HY 71228 135QQ with
5 taps, 2/8 ea.

9430 Dropper with 8 taps, 2/@ ea.

TERMS: Cash with order or
C.0.D. Postage and Packing
charges extra, as follows: Orders
value 10/~ add 9d; 20/~ add
1/-; 40/- add 1/6; g5 add 2)-
unless_otherwise stated.  Mini-
mum C.0.D, fee and postage 2/3,

MAIL ORDER ONLY

WHEN
ORDERING
PLEASE QUOTE
" DEPT. W.W.”
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MAGNETIC RECORDING
R.1155RECEIVERS TReE " Sl CORIR
Plastic. 600 feet reels. 6/11.
BRAND NEW AERIAL TESTED Paper Base. 1,200 feet reels.
BEFORE DESPATCH 17/3. Postage 1/6. per reel extra. /
These well-known Ex-Air Ministry TANNOY_ PRESSURE
Receivers need mo further introduc- UNITS |
tion. Supplied complete with 10 10 watts. 7.5 ohms impedance. !
}r‘a/l‘vse;( éng lx;ull circuit data, Last few 1'3"1{105 '
RICE 59/6
gRAl:}? l:F“é i £1 1 /1 9/6 AERIAL ROD SECTIONS ’
Se::on danG pecially £9/1 9/6 Steel, heavily copper plated.} \
electes rade 1 12in. long, }in. diameter. Any \
Secondhand. Grade 2 £7/ 19/6 ASSEMBLED POWER '[‘,‘k“l“éig — A e 3
Carriage 17/6 per receiver extra. PACK/OUTPUT STAGE FOR |pREE o TR:MMERS
including 10/- returnable on case. R.1155 RECEIVER Paxolin. Up to 100p°
HEARING AIDS For use on 200-250 v. A.C. mains. |300 PF. FEED THROUGH{ 6d. each, 5/- per doz.
O L In { Complete with 2 valves. In metal CONDENSERS Ceramic. Up to 100pf
y  wel nown manufacturer. case size: 12X 7 X 5}in. Ceramlc. 6d. each. 4/6 per 9d - F B
metal case 2} x 44 x lin. = Complete | | ASKY’S PRICE, 79/6. Carr. 5/-. |dozen. (cachy 7% peri{doz.
with batteries and 3 subminiature | Power Pack as above. Fitted with
valves. 3 Fmedwaéh mdtemall é:ryslal 64in. p.m. speaker. 20 P%R%%‘SKQCED
microphone sed and soiled con- » b
divon. "LASKV'S "PRICE  36. "ASKY(,?,!’ RICE £ ohiG™ 5/~ |9d._cach. ™ 7/6 per dozen.
ost
Earpiece and Cord. For use with . RADIO CABINETS
hearing aid. LASKY'S PRICE 17/6. WE NOW HAVE PLEASURE Size: 12in. wide, 6}in deep
IN OFFERING YOU HIRE 8in. high. Finished .

TELESCOPIC
PORTABLE
AERIAL
MASTS !

Lightweight but
cxtre rlrll ely
strong  alloy.

Extends to 15
feet. Guyed at
top and centre
complete with all
guys. / ,

\
LASKY’S | i \ \
PRICE
25)-. \

Carriage 2/6 !
extra.

/1

GANGED TUNING CONDENSERS
0005 MFD.
Standard 2-gang. Size: 2] x 1} x 24in.
gm Spindle. 5/-.

tandard 3-gang. Size: 2§ x 17 x 3}in.
}in. spindle. 7/6.
Midget 2-gang with trimmers.
1§ X 1} x24in. }in. Spindle. 7/6.
Midget 3-gang with trimmers and
Perspex cover. Size 1} x 1§ x2%in.
}in. Spindle. 12/6.

Size:

PURCHASE TERMS ON

CERTAIN ITEMS
A FEW EXAMPLES.

List Deposit
L. AND M. DUAL
Baker’s £5.10.0d. £1.10.0d. SUPERHET COILS " ©| THE UNIVERSAL
Selhurst £6.10.0d. £2.3.6d. Aerial and Oscillator.  §/11 pair. A.C./D.C.
Speakers:  £8.10.0d. £2.17.0d. L. AND M. WAVE T.R.F. COILS TELEV!SOR AND
De Lusxe, 12 & 16in. With circuit 4/6 pair. )
cabinets:  £8.10.0d. £2.17.0d. | INTERCOM. UNITS g ﬁo-p?rgselgggl;lﬂ giving
i -station  operation. AR (i WS
R.1155. Receiver: A.C./D.C pma\ingn 200€g;0us\$ol(t’sl? building a large 17 inch
Grade 1  £9.19.6d. £4.0.0d. | Complete, with 3 valves. ' Fitted in ssieey }V- geecivey
attracti t i and a 3-speed auto-
Balance plus charges may be spread UNI"'[-'VE;/?;/: Cabégﬁ:’ h;f_‘sg;&:‘ change gram. as an
over any period to suit yourself up | Extension Units. Price 21/- each | €xXtra.
to 12 mon complete. Carriage 2/- each extra. | * A.C./D C  Mains.

brated L,

medium walnut veneer, \Mlh
high polish. Complete with
back, chassis, and dial, cah-

M.
LASKY’S PRlCE
Carriage 2/6 extra. _

and
16/11

Special Clearance Lines.

TAPE RECORD AMPLI-
FIERS. Fully wired but un-
tested. With 6 valves: 2-6]7,
2-6V6, -1 each 5Z4 and 6]5.

PRICE £4/19/6.

DINGHY AERIALS. WIRE
MESH. 3/11.

Callers Only.
TABLE MICRO-
PHONE STANDS. 2
Section Chrome. Heavy
base. 12/6.

J/RA/3 AMPLIFIERS]
As previously adver-|
tised, complete with

MICROPHONE FLOOR
STANDS. 2 Section Chrome.
Heavy Base. 35/-.

valves, but less output
transformer. LASKY'’S
PRICE £7/10/-.

Table T.V.

*
CAR RADIO :P.M. Focusing.

« THE HARROW " Baffle Radio Cabinet

Build a second set to be
proud
design cabinet, with
drilled
drive and back. Finished

in

veneer.
l7hn wnde, 11}in. high,

dee,
LASKY S
PRICE
Carriage 2/-.
Receiver
2-6K7, 6V6 and 5Z4.
Total cost to build is
less than £5/10/-.
Circuit for receiver 1/6.

All with

of. Pleasing | 34in., 14/6.

chassis, dial,

P.M. LOUDSPEAKERS

4in,, 12/6. 6}in., 15/-.

3 ohm speech coil.
5in., 14/6. 8in., 19/11,
10in., 19/6.

satin  mahogany
Outside dims.:

Bin. less Of

36/6

ENERGISED SPEAKERS

8in. with O/T 600 ohm field 15/6
8in. less O/T 600 ohm field 12/6

61in. with O/T 600 ohm field 14/-

T 1,200 ohm field 12/6

design  uses
520 Kc/s.
Miniature

LLF. TRANSFORMERS 445-

Wearite 500 and 550 8/6 pair

{ x 1 x 1}in. 10/6 pair

BAKER’S SELHURST SPEAKERS

¢ Stalwart.”  12in.
ohms impedance.
quency response
13,500 c.p.s. Power
handling capacity 15
watts, peak A C.PRICE
£5/10/-.

¢ Standard.” 12in,, 15
ohms impedance. Fre-
quency response 30-
14,500 c.p.s. Power
handling capacitcy 20

watts, peak A/C. ted 150-550 metres, 5 valves to suit. One each,
PRICE £6/10 -. either GT or metal: 6SA7, 6R7, 6V6, 6K7, 0z4)
¢ De-Luxe.” 12in., 15 LASKY’S PRICE £5/5/-. Carriage 5/- extra.
ohms impedance. Re- Or less valves, 69/6. Carriage 5/- extra Other
entry cone. Frequency response 18-17,000 | chassis in various conditions of completion are|
c.p.s. Power hamﬂmg capacity 15 watts, peak available for personal callers only. CIRCUIT|
A/C. PRICE £8/ l'-{ CARRIAGE 3/6 | for 5 valve car radio, using above chassis. PRICE
per speaker extra. P. Terms available) | 1/6.

CAR RADIO SPE

knobs.

ASSEMBLED CAR RADIOS

control, sundry resistances and condensers, dial and|
Case finished in brown crackle. Disl calibra-

CIAL—PARTLY

Small size case, 12X 4%
6. Will fit most cars:|
For either 6 or 12 volts,|
depending on vibrator.
Chassis supplied with 5
octal valve holders,med-

ium wave aerial and
oscillator colls output]
transformers, volume

A LASKY’'S RADIO ADVERTISEMENT. SEE OVER.

AERIALS g{;ll':i‘rd valves and
2 section, * 5 Channel Superhet.
O, * Gram and T.V. en-
75 inches. tirely separate.
Side fitting.
15/-. PRICE  3d. POST
Post 3/6. FREE.,
STANDARD 5-VALVE
SUPERHET
RECEIVER
For use on 110-250 volts
A.C. mains. Uses latest
all glass valves: 1 each
ECH42, EF41, EBC4l,
EZ40, EI.41. In walnut
veneer cabinet, illuminated dial. P-U

sockets fitted. Coverage: 200-550 metres;
31-92 metres ; 10-32 metres. Cabinet size
161 X 74 X 13in.

SUPPLIED IN PERFECT WORKING
ORDER COMPLETE WITH VALVES.
LASKY’S PRICE, BRAND NEW, £9/19/6
SOILED, £7/19/6. Carriage 10/6 extra.

BY FAMOUS MANUFACTURER

FRUSTRATED EXPORT ORDER
6 VOLT D.C. RADIO RECEIVER. Uses
4 valves, vibrator and metal rectifier. Valve
line up: ECH35, EF39, EBC33, EL32.
8in. P. Speaker fitted. In wainut veneer
cabinet. Size 19x8x 15in. Full vision dial,
battery ecmy. switch, p.-.u. sockets, tone
control. Superhet. Wavebands: 200-500
metres; 50-120 metres; 20-50 metres; 10-20
metres,
BRAND NEW AND UNUSED. COM-
PLETE WITH VALVES.
LASKY’S PRICE £9/19/6.
packing 10/6 extra.

SOLON SOLDERING IRONS
220-250 volts
Latest model instrument iron
Standard model. ... ... ... ...,
1-1b. REELS OF RES
SOLDER. LASKY’S PRICE 7/6.

SUPERHET COIL PACKS
With Circuit. i
No. 1. L.M.S.G. Size: 4§ x5x2}in. " With
lin. spindle, 19/6.
No. 2. M.S.S. Size: 4x4x3in. With tin

Carriage and

spindle. 16/-
Both for use with 465 Kcjs. LF.
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BY FAMOUS MANUFAC-
TURER. 3-SPEED AUTO-
MATIC RECORD CHANG-
ER. Mixer type. With turn
over crystal pick-up. Incor-
porates the latest ‘¢ Magidisk
record selector mechanism.
LASKY’S PRICE £10/10/-.
Carriage Free.

PLESSEY AUTO RECORD
CHANGER. 3-speed mixer
type, with turn over crystal
pick-up. LASKY’S PRICE
£9/19/6. Carriage Free.

No. 1. WIDE ANGLE PAR-
CEL. Containing ferroxcube
line E.H.T. transformer, ferrox-
cube scanning coils, frame out-
put transformer, p.m. focus
unit, frame blocking osc. trans-
former, 14, 16 or 17-inch mask
and glass, width and linearity
controls.  Also the following
valves:—6U4gt, 6CD6, 6ALS5,
2—6AMS5 (N78), 3-212AU7,
Full circuit.

LASKY'’S
COMPLETE £8/|5/||

Camage 3/6 extra.

2. The WIDE ANGLE
PARCEL AS ABOVE, but
less valves,
LASKY’S PRICE 94/11

Carriage 2/6 extra.

VIEWMASTER TYPE TIME
BASE PARCEL
Comprising scanning coils, line
E.H.T. transformer, p.m. focus
magnet, width control, frame
output transformer, and 12in.

mask and glass.

LASKY’S PRICE FOR THE

COMPLETE PARCEL. 62/6
POST FREE.

All. Viewmaster comp components
available from stock. Price
list available on request.

LASKY’S T.V. CONSTRUCTORS’

PARCELS.

No. 3. All brand new com-
ponents by Igranic. Comprises
E.H.T. flyback line transformer,
7-10 Kv. with ferroxcube core
and rectifier heater winding;
scanning coils; frame output
transformer; Elac focus unit with
vernier adjuster, U37 or K3/100
E.H.T. rectifier, 12in. mask and
glass.

LASKY’S PRICE FOR THE
COMPLETE PARCEL, 79/6

Carriage and packing 3/6 extra.

No. 4. Complete set of metal-
work. Unassembled. Comprising
main chassis, tube supports and
valve-holders. (Less sound-vision
chassis.) PRICE 25/-. Carriage
3/6 extra.

No. 5. SPECIAL PARCEL.
Comprising line output trans-
former (Non E.HLT) frame
output transformer, scanning
coils, line and frame blocking
oscillator transformers, large 250
mjfa. smoothing choke.

LASKY’S PRICE  44/6
POST FREE.

Push pull,
very high
gain

4 valves: 2 UL41
in push pull, 1

UCH42 and 1

UAF42. Input 4‘?—-‘—‘
voltage 100/110 -
AC/DC. Very easily
converted to 230 volts.

Supplied with circuit dia-
gram and full details.
4 inches.
each RM2 and RM3.

Supplied complete,
and wired, with 4 valves.

Size:—9 x 4 x
Uses 2 metal rectifiers, 1
Ideal for ships’
record players, tape recorders, home
record players, baby alarms, etc., etc.
fully assembled

3-WATT AC/DC MIDGET
AMPLIFIERS

6

CARRIAGE FREE

SOILED CONDITION.

Grade 2, 59/6.
receiver extra.

R.1132A. RECEIVERS. Tested.

Grade 1, 79/6, specially selected.
Carriage 10/- per

R.F. OSC. COIL KITS.

Consisting of R.F. oscillator
E.H.T. coil with EY51 heater
winding, EY51 rectifier, 6V6
valve and base. All necessary

EX-GOVERNMENT

order. 59/6.

MAINS
POWER UNITS, for R.1132.A
Receivers, 200-250 v. A.C. working
Carriage 7/6 extra.

condensers and resistances.
Full circuit and data supplied.
6-9Kv. PRICE............ 45/-.
6-18Kv. PRICE............ 50/-.

OUTPUT TRANSFORMERS.

COLLARO 3-SPEED AUTO
CHANGERS. Model 3RC/521.
New and unused in maker’s

P.R.F. Qutput Meter.

TEST SET TYPE 28

Contains 0-50

carton. microamp—2% inch moving coil meter.
Cream  or Mounted in strong metal case, size
fawn finish. - 6in. high, 3lin.  wide, 3in. deep.
Si‘[)hm phli_eéf P Complete with all plugs and cables.
delity *‘stu- - ®. Supplied in wood transit case, hinged
dio” turn =" |lid (ideal for tool box) size 11 >

over ¢ ’Lal pick-pu. 93 x 5} inches. Rubber padded’
%[I‘{?IC(E S-£9. 19.6 Carnagc fitments.

IDEAL FOR CONVERSION INTO

7th.

CRYSTAL DIODES. Glass MULTIRANGE TESTMETER

type, wire ends. 1/6 each.

Higher Grades Available. 12 |LASKY’S PRICE £1 19 6

Assorted for 30/-. Post Free. Carriage 3/6. = -
STAFF HOLIDAY.

All departments will be closed all day Thursday, October
Open October 8th as usual.

KT.61 output.
synchronous vibrator
and all valves.
duty battery lead.

By famous manufacturer,

Complete with
screened lead.

stage for a car radio.

in

12 VOLT-4 WATT MOBILE

BRAND NEW AND UNUSED.
Complete with power unit and
(Wearite type
Fitted with rubber covered heavy

handsome metal
cabinet, grey crackle finish. Size: 10in. x 6}in. x
8in. Output impedance 3 ohms.
of a suitable loudspeaker, this is ready for operation.
Finest quality components throughout.
constructed for rough handling.

carbon hand-microphone with

With the addition

Can also be used as 2 power pack and output

QFA/12),

Robustly

AMPLIFIERS

- Midget Pentode .......... 3/6
Miniature Personal, 384, etc.  3/6 E.H.T. OSCILLATOR
Standard pentode ........ 3/11 COILS
Push-Pull6V6 ............ 9/6 .
Multi Ratio, P.P. 2/6 |6-9 Kv.PRICE............17/6
Heavy Duty, P.P......... 14/11 | 6-18 Kv. PRICE... 21/6

LASKY’S PRICE,
COMPLETE

£6.19.6]

| Carriage 5/- per unit extra. |

This cabinet is now supplied
plete with mask, glass, castors,
bearers, cr.t.

extra cost.

-{An allowance of 4s. 6d. will be

164in.;
Overall

if the mask is not required.
Inside Dimensions: Depth
width 173in; height 28in.
height 32in. and width 18%in.

SOLE MODEL.

10in, c.r.
required.

Our new model.

com-
shelf,

neck end protector,
back, speaker fret and baffle board.
Finished in beautiful figured medium,
light or dark walnut veneer, with high
polish. Suitable for most home con-
structor T.V. recelvers, including the

¢ Viewmaster,”” ‘‘ Practical Tele-
vision,”  ** Tele-King,” ‘‘ Magni-
view,” ““ Wireless  World,” etc

Can be supplied with cut-out for
14in., 16in. and 17in. c.r. tubes at no

made

——. (WHY NOT CONVERT YOUR
TABLE RECEIVER TO A CON-

Adaptor frames for fitting 9in. or
tubes can be supplied if

LASKY’S PRICE
Carriage 12/6 extra

£8.10.0

H.P. TERMS AVAILABLE

DE LUXE
T.V. CABINETS

Mark 11

8 mfd. 450 v.w.
16 mfd. 350 v.w.
16 mfd. 500 v.w.
20 mfd. 500 v.w.
30 mfd. 450 v.w.
60 mfd. 350 v.w.
64 mfd. 450 v.w.

ELECTROLYTIC CONDENSERS.

400 mfd. 150 v.w. . ...
8 + 8 mfd. 450 v.w. .

8 + 16 mfd. 450 v.w.
12 + 12 mfd. 350 vow. ......
16 + 16 mfd. 350 v.w. ......
16 + 16 mfd. 450 v.w. . ... ..
20 + 20 mfd. 275 v.w. . .....
6000 mfd. 6 v.w.
8000 mfd. 3 v.w.

ALL BRAND NEW
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THE TELE KIN

5 CHANNEL 16 or 17 INCH

SUPERHET
RECEIVER

WIDE ANGLE —

LARGE SCREEN

This famous and well tried home constructor set
can now be built for £297107- including valves.
Only tube and cabinet extra.

EVERY COMPONENT CAN BE SUPPLIED

SEPARATELY.

Full constructional data. wiring dia-
grams and circuits.
o P
Price 6/- EReE
WRITE NOW FOR OUR NEW

TELE KING PRICE LIST.

WE CAN SAVE YOU MONEY.
 Co-axial Cable. 75-80 ohms HIGH VOLTAGE E.H.T.
impedance. Singli: Core. 8d. L m(f;dOI;IS)lIE'NSERS .
= - A4 . 3.5 Kv. .
per yard.  Twin Core, 1/- per Pt T Ke o

yard. Twin Balanced Feeder, 6d.
per yard.

.001 mfd. 15 Kv.

CHOKES .0005 mfd. 10 Kv.
40 m/a. .. 3/3 120 m/a.  7/3 { .0005 mfd. 15 Kv.
60 mfa. .. 3/11 200 m/a. 12/6 | .04 mfd. 12.5 Kv.
80 mfa. .. 4/11 250 m/a. 14/-

SPECIAL T.V.

SPECIAL TRANSFORMER CONDENSERS
Secondary tapped as follows: | 64 mfd. 450 v.w. ... & 3/11
3,4,5,6, 8,9, 10, 12, 15, 18, 20, | 100 mfd. 450 v.w. .. . 411
24 and 30 volts at 2 amps. | 324100 mfd. 450 v.w. .... 7/6
PRICE 17/6. 100 4200 mfd. 350 v.w. 5/11

CYLDON

s

2%
*/

A MULTI CHANNEL I

TUNER FOR THE TELE
KING WILL BE

AVAILABLE SHORTLY.

WIDE ANGLE
38mm.
Line E.H.T.trans.,ferroxcube
core. 9-16 Kv. .......... 25/-

Scanning Coils, low imp. line
and frame .............. 25/-

Frame Output Transformer 10/6

Scanning Coils low imp. line
and frame ............ 17/6

Frame blocking osc. trans-
former

Line blocking osc. trans-
former, caslam cored .... 6/6

Focus Magnets Ferroxdure. . 25/-

................ 19/6
Duomag Focalisers . ....... 29/6
300 m/a. Smoothing chokes 15/—

Elec'tromagnetic focus coil,
with combined scan coils. . 25/-

MANUFACTURERS SURPLUS T.V.
COMPONENT BARGAINS

STANDARD 35mm.
Line OQutput Transformers.
NoEH.T. ............

Line Output Transformers.
7-9 Kv. EH.T. and 6.3 v.
winding

Scanning coils. Low imp. line
and frame

Scanning Coils. Low imp.
line and frame, by Igranic 14/6

Line blocking oscillator trans-
former

Frame blocking
transformer

Frame output transformer.. 7/6

Focus Magnets:
Without Vernier

With Vernier 17/6
Focus Coils. Electromagnetic 12/6
200 m/fa. Smoothing chokes 10/6

4/6

oscillator

PERSPEX IMPLOSION

PORTABLE RECORD
PLAYERS

GUARDS, incorporating es- . .
cutcheon and filter plate. Single speed auto changer, with
s CH ANNEL TRk I 12/6 | amplifier.  In case. A FEW
12in. de Luxe .......... 15/- LEFT AS PREVIOU.S ADVT.
16in. de Luxe .......... 17/6 | £10.19.6d. Carriage 10/6d.
TELEVISION SELENIUM
T.V. TUNERS MAINS TRANSFORMERS RECTIFIERS .
All 200-250 v. 50 c.p.s. prima The very latest Sentercell
‘-h"'"'-; Finest quality, fully guaranteed. | S.T.C. range.
v ' MBA/3. 350-0-350 v. 80 mA. | K3/40,32kV ... .. 6/~
o b |63 v.4a 5v.2a Both fila- § K3/45.3.6kV ... 0. .. 8/2
Uses two valves, EF80 (6BW7), as R.F. S BR8N, G 'égﬁgb‘iéoo'?& """"" 1§f§
se! 'y $) o 1 i y OOKY L.
amp. and ECC81 (12AT7) as frequency § e, ccment trans. [ RPrice |l o0, tam kY LIl 21/6
changer. Instant and positive selec(lon_of K3/200, 16 kV ... ...... 26/
any channel by switching incremental in- MBA/6. 325-0-325 v. 100 mA. FILA
ductances. Power gain 24dB, L.F. frequency 63v.3a,5v.2a With mains TRANSFISEI;KTI‘E S
output 9.5-14 Mc/s. or 15.5-22 Mc/s. With LESS VALVES tapping board. Price 22/6. o) { B
full details and circuit diagram.  Supplied MBA/7. 250-0-250 30 mA. | 63 5 i 75V- prlmgr%' 50 c.ps.
less valves. Size:—4} %X 2} x2ili‘11‘.,£s B POST FREE Fie /3- e :,-2 & V.Both ?ﬁ‘l‘a. .3 v. 1.75 a., 6/6. 6.3 v. 3 a,, 9/6.
LASKY’S PRICE WITH VA 2 IR, D V. 12 5dg 2" | CR.T. MASKS. Brand New
Post free e | Jents (apped at 4 volts.  Price | "{ ATEST ASPECT RATIO
3 9in. ..., 7)-
RMOUR PLATE GLASS | SPECIAL OFFER. 12 INCH { MBA/8. SPECIAL OFFER | 10in. .................. /6
1o "Actual size 173in. X CATHODE RAY TUBES, | Drop through type. 235-0-235 v. | 12in. ... ccooooeenon 15/~
154in. X Jin. ..o Standard | types, = suitable for | 60 mA. 63 v. 3 a., 12/6. Toin g Fack - Seuilin- 13
15in. Actual size 16in.x .V. LIMITED QUANTITY -0- B teheon miask w
1in. xbin. ........... o/11 | LASKY’S" PRICE £12/13/6, | YBNP, 00-0-300 v 60 mA L et
12in.  Actual size 13in.Xx Carriage and insurance 15/- extra. | 7% | 14 “;{’e’;a mia """" 12/6
10%in. X din. .......... 4/~ AT/3. Auto transformer. 0-10- | 1B SECORBUEF - oo - 12/6
9in. Actual size 9in. X 8in. o TeAna 120, 200-230-240 volts 100 wates. | je B8t TOAARF - wg
xhn .. ... ... L. 3 . All types, 3/-. § Price 17/6. 17in. Rectangular ... ... .. 15/

TRIPLEX DARK SCREEN
FILTERS

14%x 128X Fin. ..........
153 x 134 X fin, )
Postage and packing 5/- per piece
extra. (This charge is necessary
owing to extra packing required).

C.R.T. Neck Protectors 2/6,

LASKY'S RADIO

LASKY'S (Harrow Road) Ltd.,

370 HARROW RD., PADDINGTON, LONDON, W.9

10ppasite Paddinvton Hospital)

Telephone, a!l departments: CUNningham 1979/7214,
Please Add a Reasonable Amount For Postage.
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SELENIUM RECTIFIERS
L e Bl R.S.C. TRANSFORMERS
2/6v.bahw... 1/9 gggv ggmA g,/;l o &Fe \wie
v v m.
12 v b abw 29 55 U soma.. 79 | FULLY GUARANTEED, INTERLEAVED AND IMPREGNATED
FW. Eidce i N 125 v. 100 1/11 | MAINS TRANSFORMERS FILAMENT TRANSFORMERS
8/12v.1a.. 5/9 R‘VI3 125v. 120 . Primaries 200-230-250 v. 50 ¢/s. Primaries 200-250 v. 50 ¢/s.
6/12 v. 2a G 0L S A 59 63v.15a. 5/9  0-463v.2a .. 17/9
O12v.4a ... 189 Rty 250 v, 550 FULLY SHROUDED UPRIGHT MOUNTING 3 v.82. 96 gavga ..
6/12v. 6a....... 19/9 MA. . ceennnns 11/9 | 250-0-250 v. 60 mA., 6.3 v. 2a,5v. 2 a,, X vil'a. w=.... 1 =
6,12v.10a. ... 29/9 300 v. 275 mA. 12,11 | Midget type, 2}-3-3in. .. 16/9 0- 4 5-6.3v.4a. 10/9 12v.3a. or24v. 76
- 350-0-350 v. 70 mA., 6.3 v. 2 18/8 83v.2a. ... LEBYak o - o f

CO-AXIAL CABLE. 75 ohms }in, 7d yard. |300.0-300 v. 60 mA., 12 v. 1.5 2., c.t. 18/11

g)r indZOyd. lengths, 6d. yd. Twin screcened feeder,
d. yd.

RHEOSTATS (VARIABLE RESISTORS)
2 ohms 5 amps, 6,9; 7.5 ohms 5 amps. 8/9

; 0.4 ohm

250-0-250 v. 100mA 83v.-4v.4a, o,
0-4-5v. 3. a.
250-0-250 v. 100 mA., 6.3v. 6 a., 5 v. 3a,
for R13565 conversion

22/9

29/6

CHARGER TRANSFORMERS

All with 200-230-250 v. 50 c/s Primaries: 0-9-15 v.
15 a., 12/9; 0-9-15 v. 3 a. 16/9; 0-9-15 v. 6 a.,
22/9; 0-4-9-15-24 v. 3 a., 22/9.

15 mfd. 500v......

4 mfd. 400 v. plus 2 mfd. 250 v. 1/11.

EX-GOVY. AUTO TRANSFORMERS 50 c/s.
Double Wouand 10-0-220-200-240 v. to
10-0-270-260-310 v. 200 watts o3
0-110-190 230 v. 1,400 watts
Double Wound 220/240 v. input. Output
57.5 v. to 230 v. 21 amps in steps of 11 v. 26/15
Double Wound 10-0-200-220-240 v. to
10-0-275-295-315 v. 500 watts  ............

69/6

M.E. SPEAKERS. All 2-3 ohms, 6%in. Rola-
field 700 ohms, 11/9. 10in. R.A. field, 1,500 chms,
23/9. 10in. R.A. field 1,000 ohms, 23/9.

lator at 2 amps., 23/9.
To charge 6 v. or 12 v.
battery at 2 a., 31/6.
To charge 6 v. or 12 v.

battery at 4 a., 49/9
ABOVE KITS CONSIST
OF BLACK CRACKLE
LOUVRED STEEL
CASE, MAINS TRANS-
FORMER FULL WAVE METAL RECTIFIER,
FUSES, FUSE-HOLDERS AND CIRCUIT.
Any type assembled and tested for 6/9 extra.

H.T. ELIMINATOR AND TRICKLE CHARGER
KIT with case, Mains input 200-250 v. Output
120 v. 40 mA. and 2 v. } a. Price with circuit

29/6. Or in working order, 37/6.

%00—0—300\' lOOmA 863 v.-4v. ta ct,
25 a., 8/9; 10 ohm 3 amps, 8/9; 80 ohms 1.5amps, | " '0.4.5v. 8a.  .......coocooviiiriiiiiiienans 22/9 | ELIMINATOR TRANSFORMERS
14/9. All complete with control knob. 350-0-350 v 100 mA., 6.3 v.-4 v. 4 a. C.t., | Primaries 200-250 v. 50 c/s. 120 v. 40 mA.  7/11
SILVER MICA CONDENSERS. 5, 10, 15, 20, 25, | 5 08 5% 34 0 iooporoop s :ﬁf‘; 120v. 40mA. 5-0-5v. 1a. .. SRLYS
30, 35, 50, 100, 120, 150, 180, 200, 230, 300 B e YA A M Iy
400, 470, 500, 1,000 pfd. (. 001uF), 002 mid. | =070 5% o ) 33’9 | OUTPUT TRANSFORMERS )
{2,000 pfd.). All at 5d. each, 3,9 dozen one type. 350-0-350 v. 250 I | Midget Battery Pentode 66: 1 for 354, etc.  3/6
g 2. for Elect E Small Pentode, 5,000Q 10 3Q ...... 3/9
RSN IRy el islng SRS a8/ o ) TAETE ot B tor i ...'T‘i s9/6 | Standard Pentode 5,0000 to 30 49
S ONAGISL [6l9doz. 425-0-425v. 200mA., 6.3 v. 4 a, c.t., 8.3 V. | Standard Pentode, 8,0000) to 30 . 4/9
ECELTROLYTICS (Current production) 4a,ct, bv. 3a, suitable Willfamson Standard Pentode, 10,000 ohums to : Y9
NOT ex-Govt. AMPHAEL, €8, ..o eereirerriieneienens: 47/9 | Multi-ratio 40 mA, 30:1, 45:1, 60:1, 901
T 425-0:425 v, 250 mA , 83 5, 6.3 v. 64, Class B Push-Pull 5/6
Usbulag ATy es T UL s e 89/6 | Push-Pull 8 Watts 6VS to 3 ohms .89
8uF 450 v. ... 1/11  16mfd. 850 v.... 1/11 Push-Pull 10-12 Watts 6V8 to 3Q or 15Q...  15/9
8 mfd. 500 v. 28 16uF 450 v. 2/8 Push-Pull 10-12 Watts to match 6Vé to
16uF 350 v. 2/3  24uF 350 v. 2/11 | TOP SHROUDED DROP THROUGH TYPE 8-5-BOF 1560 . .oveneneiroriorenneeienees 18/9
168uF 450 v. 2/9 32uF 350 v. 2/11 [ 250-0-250 v. 70 mA., 6.3 v. 25a. ........ 12/11 | Push-Pull 15 Watt 6L8s, KT66s, etc. to
16uF 500 v. 3/9 32 mfd. 450 v.  4/9 |260-0-260v. 70 mA, 63 v 2a. . 5v. 2a.... | BOr1BORINS c.ovverriiiererrrieieiaaes e 19/9
24 uFE 350 v. ... 3/3 64 mfd. 450 v. 4/9 |350-0-350 v. 80 mA., 63v. 2a, 5v.2a.... Push-Pull 20 Watts high-quality sectionally
32uF 350v. ... 3/9  gg pasgy. 3/9 {275-0-275v. 80mA, 6.3v.3a,4v.25a  14/11 | wound 6L6, KT66, etc., to 3or 15Q ...... 47/9
32 mfd. 500 v. 5/9 8-8uF 450 v, ... 3/11 | 250-0-250 v. 100 mA., 6.3 v.4a,5v. 3a. 21/% | Williamson typc, exact to author’s spec. 85/-
g—lguF 500 v. :;" 8-8 mfd. 500 v.  4/9 |300-0-300 v. 100 mA., 6.3 v.-4 v. 4 a,, c.t.
R 13 816uF50v. 2711 350&35‘6 kB o 2% | 5MOOTHING CHOKES
504F 50 v. LT e 0 219 | 250m®, 3 H. 0obms
q -3 “i 50 v. /9 350_0_%0‘, 150mA., 6.3v.2a., 6.3 v. 2a., 150 mA. 7-10 H. 250 ohms
Can Types 32-3%!1}1:%’:)50 v, :‘g 5v.3a 29/11 100 mA., IOHH. 200 ohms ..
Y " 2.-82,F 850 v. 4/9 | BV.Ba i 80 mA.. 10 H. 350 ohms. .
amfd. 430 v, ... 273 32-324F 450 v. 511 35 0—0—350 v. 150 mA., 6.3 v. 4a,5v. 3a. 26/9 gg mﬁ-' 10 g ‘1‘00003‘"25--
/! - mA, 40H. 1, ohms
8mfd. 500v. ... 2/9 00-10 mfd. 350v. 6/11 EH.T. TRANSFORMERS 2,500 v. 5 mA_.’, 20 mA., 30 H. 1,000 ohms
AMPLIFIER OR CHARGER CASES. Size 14§ x 2-02v.11a,2-0-2v. 1.1a,, for VCRO7, |
58X 7}ins. high. Strongly made in perforated | VCR517 or ACR2X .. 36/6 MIGROPHONE TRANSFORMERS
steel. Grey enamel finish. Omly 9/6. 5000v. 5mA., 2v. 2a... B L V115 R 5/9
VOLUME CONTROLS with long spindles, | THE SKY CHIEF T.R.F. RECEIVER 'EX. GOVT. MAINS TRANSFORMER
all values less switch, 2/9; with S.P. All 230 v, 50 ¢/s input.
switch, 3/9. 250-0-250 v. 40 mA., 6.3 v. 2a.,
WIRE WOUND POTS: 20 ohms, 500 O Py " i
ohms, 6K, 20K, 50K, 100K (medium 48v.1a. . 9/6
length spindles), 2/9. 220 ohms, 2K, 175 v. 200 mA 9/9
10K, 20K, 50K, Preset type, 1/9 ea. | 0-11-22 v. 15 a, .. 35/9
AMMETERS.  Moving coil.  G.E.C. ?Zsléoz% Yiga Zlglg
0—>5 amps., Zin. scale, 11/9. 2.7v. C.T. 7 amps 4 times 25/9
Ad A T % lﬁOv 200 mA., 6.3 v. 5 a, 27/9
~ esign of a 4-stage, 3 valve 200-250 v. A 365-0-365 v. 150 mA. ............. 8/9
%x?xg‘]vg OOE)’: .I(.ZanSQMOOTHING GONDENSF:S Mains receiver with selenium rectifier. For | 300-0-300 v. 80 mA. 5v. 3 a, 8/1
‘25 mfd. 4.000 v. Blocks 4/9 | inclusion in any of cabinets illustrated above. It | 278-0-278 v. 100 mA. . 89
5 mid. 2500 v Blocks 3/9 | consists of a variable Mu high gain H.F. stage | 300-0-300 v. 150 mA., 610-0-610 v. 150 mA.,
'5 mfd. 3.500 v. Cans s | followed by a low distortlon grid detector triode. 1,220 v.360mA. ... 29/9
'1 mfd.: p'lus 1 .mfd 2,000 v., large blocks The next stage is a further triode amplifier with 400 v. C.T. 150 mA 4v.8a,68v 6a,
] {common negativ;: ls'olatedi' ,,,,,, 9/ | tone correction by negative feedback. Finally 83v.06a,4v.68a,4v. ‘3a 4v.3a,
1.5 mfd. 4,000 v. blocks. ......... 5/9 |Comes the output stage consisting of a parallel i1v. 3a, RV - et T 22/9
2 5 . connected double triode giving ample output at an
|ﬂtraordmary low level of distortion. Point to ;;:)'G?\VTios?{ogggﬂNf CHOKES 14/9
o " m‘ wirin diagrams tructi DA., . ms..... J
EXTRR DRI JOFS with sow=pl} vels. IS 26, This receiver S be built for a masliaum | 200 mA” 10 H. 100 obms 14/9
nused and guarantee R /9 cacl of FA 16/~ including cabinet. 250 mA. 3 H. 50 ohms. Potted 8/9
or 3 in wood carrying case 9x 7x 5in., 14/8, plus 1150 mA. 10 H. 50 ohms .............. 10/11
3/8 Carr. | P. M. SPEAKERS. All 2-3 ohms. 2}in. Celestion, 100 mA. 10 H. 100 ohms, Tropicalised...... 6/9
!4/9 3%in. Goo;i;nans s}}zx Ng»(\)rOdUmte) 10/9. | 100 mA. 5 H. 100 ohms. Troplcalised 3
5in. Goodmans /6 in. mans, 16/9. | 50 mA. 50 H. 1,000 ohms. Tropicalisex] ... 3N
;X-&OVT- BLOCK ';79’5'; :.?J";SB‘S“S 6/o | 8in. Plessy, 15/9. 10in. Rola, 27/9. 10in. Plessy, | 90/100 mA 10 H. 100 ohms. Ported ... 89
i 500 v, 2/5 66 mid 500 v .. &/2 | 18/6. 10in. Rola with Trans., 29/8. | 50 mA. 510 H. 2/9
$mid 33 Bmfd 500v. ... 5/9 RS.C. BATTERY CHARGER KITS. For mains | ctyPc 13m0, g
4 mfd. 1500 v 4/8  8-8 mfd 500 v. ;;g input 200-250 v. 50 c/s. To charge 6 v. accumu- | EX-GO~T. TRANSMITTER-RECEIVER TYPE

TROD, comaplete with all valves, only 47/9, plus
carr. 5/-.

CHASSIS

18 s.w.g. undrilled alu-/16 s.w.g.  aluminium, re-
minjmum amplifier typejceiver type.

(4-sided).

12in. % 9in. > 23in....6/11{12in. « 8in. x 2}in.... 5/3
14in. x 9in. X 2}in....6/11/16in. < 8in. x 24in.... T/6
14in. X 10in. X 3in....7/11/20in. x 8in. < 2}in.... 8/11
| 18in. % 10in. X 3in....8/3 |
18 s.w.g. aluminium re-|16 s.w.g. aluminium, am-
ceiver type. ‘phﬁer type, $-sided.
| 8in. X 3§in. X 1§in....1/11{12in. ¥ 8in. X 2}in.... T/11
| 7}in. x 43in. x 2in. i 4' /
10in. X 5}in. > 2in....3/3 |20in. X 8in. ¥ 2in. 13/6

1lin. ¥ 6in. X 24in....3/11j14In. % 10in. % 3in. 13/6
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RS.C. 25 WATT "PUSH-PULL"

Now firmly established. and proving extremely popular, our A11
Quality Amplifier we consider to be the best value in amplifiers
offered to-day. The volume of its high fidelity reproduction is
completely controllable, from the sound of a quiet intimate con-
versation to the full glorious volume of a great orchestra. Its
sensitivity is so high that in areas of fair signal strength it can
be operated straight from a crystal receiver. Entirely suitable
for standard or long-playing records in small homes or in large
auditoriums. For electronic organ or guitar or for garden
parties or dance bands.

The kit is complete to the last detail, and includes easy to follow
point-to-point wiring diagrams.

Twin volume controls with twin input sockets allow SIMUL-
TANEOUS INPUTS for BOTH MICROPHONE and GRAM,
or TAPE and RADIO. SEPARATE BASS and TREBLE
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE
FEEDBACK LOOPS with 15 db in the main loop from ountput
transformer to voltage amplifier. Frequency response + 3 db
50-20,000 c.p.s. Hum and distortion LESS THAN o.5 per cent.
measured at 10 watts. This is comparable with some of the
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram
KT series output valves. A.C. only, 200-230-250 V. 50 ¢/s. input.
420 v. HT. LINE. Paper rcservoir condenser. Compact
chassis. Matched components. OVERALL SIZE 12 x 10 X gin.
approx. Output impedances for 3 and 15 ohms speakers.

AMPLIFIER

Available in kit form at 9 : Plus
the amazingly low price of gNSs. carriage 5/-
Or ready for use 50/- extra.

W.B. “STENTORIAN " High fidelity P.M.
Speaker, HF1012, 10 watts. 15 ohm (or 3 ohm)
speech coil. Where a really good quality speaker
at a Jow price is required we higl%y recommend
this unit with an amazing performance. £3/13/6.

R.S.C. 10-watt * Push-Pull "’
HIGH-FIDELITY AMPLIFIER A3

A PUSH-PULL 3-4 WATT HIGH-GAIN

AMPLIFIER FOR £3/12/6 )
For mains input 200-250 v. 50 ¢/s. Complete kit
of parts including point-to-point wiring diagrams
and instructions. Amplifier can be used with any
type of feeder unit or pick up. This is not A.C./

CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT
MAGNETIC PICK-UP COMPLETE WITH MATCH-
ING TRANSFORMER, A fortunate purchase
enables us to offer limited supplies. Brand New,
Boxed and Perfect at a fraction of normal price.
Buy Now at only 26/6.

COLLARO 3-SPEED AUTOMATIC RECORD
CHANGERS (brand new), type 3RC/521, complete
with 2 plug-in Crystal P.U. heads for long playing
or standard records 7, 10 or 12in. Not intermixed.
Mains input 200-250 v. Limited number available
at only £9/19 6, plus carr, 5f-.

COLLARO 3-SPEED MIXER AUTOCHANGER,
Type 3RC/522 with 2 plug-in Crystal P.U. Heads
with Sapphire Stylus for long playing or standard
records. Plays 7, 10 and 12in. records inter-
mixed, Limited number, Brand New, Cartoned.
£10/18/6 (approx. half price). Carr. 5/- extra.

COLLARO TAPE DESK MOTORS.
type. Clockwise or anti-clockwise.
110-200-250 v., 31/6.

Shaded_pole
Mains input

H.M.V. LONG PLAYING RECORD TURNTABLE
COMPLETE WITH CRYSTAL PICK-UP (SAP-
PHIRE STYLUS). Speed 33} r.p.m. BRAND
NEW, CARTONED. Only £3/19/6 (approx. half
price). Carr. 5/-. (For 200-250 v. A.C. Mains).

32 THE

under £2, /11 extra under £3.
Open to Callers: 9 a.m, to 5-30 p.m.

CALLS.

Terms C.W.O. or C.O.D. No C.O.D. under £I.
Full Price List 6d. Trade List 5d.
Saturdays until-1 p.m.

D.C. with "live’’ chassis but A.C. only with
400-0-400 v. Trans. Output is for 2-3 ohm speaker.
(We can supply a very suitable 10in. unit by Rola
at 27/9.) The amplifier can be supplied ready for
use for 25/- extra. Full descriptive leaflet, 7d.

R.S.C. MASTER INTERCOMM. UNIT, with pro-
vision for up to 4 “ Listen—Talk Back Units’’
individually switched. A high gain amplifier
enables speech and other sounds emanating from
the rooms containing remote control units to be
heard at the master control. The unit is in kit
form and point-to-point wiring diagrams are sup-
plied. A walnut veneered wood or Brown Bakelite
cabinetisincluded. Mains input is 200-250 v. 60¢c/s
H.T. line 300 v. CHASSIS IS NOT " ALIVE.”
1deal also for use as ** Baby Alarm.’’ Sound ampli-
fication 4 watts, Price only £5/19/6. * Listen—
Talk Back Unit’’ in bakelite or walnut veneered
cabinet, can be supplied at 30/- each. Full des-
criptive leaflet 10d. l

The Master Unit can be supplied assembled and
tested for 30/- extra.

PERSONAL SET BATTERY SUPERSEDER KIT.

All parts for an ‘Al
Dry” Battery Elimi-
nator. Complete with
case. Supplies 90 v.
16 mA. and 1.4 v. 250
% mA. fully smoothed,
from normal. 200-
250 v. 50 cfs mains.
For 4-valve superhet
receivers. Price with
circuit, 35/9. Or
ready for use, 42/6.
Size of unit 5}-4-11in

BATTERY SET CONVERTER KITS. AH parts for
converting any type of battery receiver to all
mains. A.C. 200-250.v. 50 ¢/s. Kit will supply
fully smoothed H.T. of 120 v. 90 v. or 60 v. at up to
40 mA., and fully smoothed L.T.of 2v. at 0.4 a. to
1a. Price complete with circuit and instructions
only 48/9. Supplied readv for use for 3/9 extra.

LEEDS, 2.

Postage | /- extra under 10/-, 1/6 extra

Complete with integral pre-amp. Tone con!ro!
stage (as AIl amplifier), using negative feed-
back, giving humproof individual bass and treble
lift and cut tone control. Six Negative Feedback
Loops. Completely negligible hum and distortion.
Frequency response + 3 db. 30-20,000 c.p.s.
Two independently controlled inputs. Six B.V.A.
valves. A.C. mains 200-230-250 v. input only.
Outputs for 3 or 15 ohm speakers. Kit of parts
complete in every detail, £7/19/6, plus 5/- carriage,
or ready for use, 45/- extra. Descriptive leafiet 1/-.

FOUR STAGE RADIO FEEDER UNIT. Design
of a HIGH FIDELITY, L. and M. wave T.R.F.
Unit with sclf-contained heater supply and
thorough H.T. decoupling. Only 250-400 wv.
15-20 mA. H.T. required from main amplifier.
Three valves and Low Distortion Germanium
Diode Detector. Flat topped respomse character-
istic, Loaded H.F. coils, Two variable Mu
controlled H.F. stages, 3 gang condenser tuning.
Cathode follower output stage. Switch position
for Gram. and Gram. input and output sockets.
Performance comparable with the best in Feeder
Units. For A.C. mains 200-230-250 v. operation.
Size 11-6-74in. Illustration, full set of easy-to-
follow wiring diagrams and instructions and in-
dividually priced parts list 2/6. This unit can be
built for only £3/18/-, including Dia! and Drive
Knobs and every item required.

R.S.C. TONE CONTROL-PRE-AMP. UNIT. A
complete set of parts for the construction of a
very efficient but simple pre-amplifier and tone
control upit. For use with any amplifier and pick-
up. Fil, supply self-contained. Size 71-5-5}in.
approx. Descriptive leaflet 94. Price, inc. wiring
diagrams, 37/6. Ready for use, 15/= extra.
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CLYNE RADIO LTD.

18, TOTTENHAM COURT ROAD, LONDON, W.1

MUSeum 5929/0095.

All goods specially selected for quality and value. Prompt Service—Monev-back guarantee—It will pay you
10 visit our new rebuilt shop premises. Sitnated 50 yds only from Tottenham Court Road Tube ! (Genuine).
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HIRE PURCHASE
r M- aa (rl‘equency Modula.lon, We are pleased to announce advam-
lageous hire porchase lacilities on
We are nleased to announce our complete Kit any single item over £10. Ask for
for the ¢ Denco’® F.M. Feeder Unit. details, mentioning what you are
This uuit provides an A.F. output suitable for interested in.
leeding into the audio section of u standard “ CONTEMPORARY."” A well made
broadcast receiver where triode/pentode TAPE RECORDING EQUIPMENT. We Cabinet in light wood, made especially to

output are available. Within an average of

30 miles from a V.H.F. transmitter one I.F.

sxtilge should be ndoqns!e, but our eomplete
it

nlves for an extra IF stage if necessnry.
t it the is used at greater distances.
Full Constructional details, theoretical eir-
cuit, and point-to-point wiring diagram can be
supphed Yor 1/6 post free, or the complete
Kit right down to the last nut and bolt, at
only £6/7/6, plus 2/8 packing snd postage.
This unit can be supplied it desired, ready
;7semhled. aligned antl tested, at £8/10/~ plos
6p.&
If required we shall be pleased to align this

unit lor constructors not possessing the

can offer a well constructed cabinet. hand-
somely finished in grey or brown rexine
wale specifically to take Truvox or Wearite
Tape Decka. Measures 22in. x 14in. x 9}in,
deep. Completely portable, shows attrac-
tive speaker grill at one end, to take Bin.
speaker. This cabinet is especially made to
take in addition to the above decks, the
very latest ELPICO tape amplifier (Mk. V)
a;t £‘11611>16/-, Price of cabinet 79/6, plus
L and g

N.B.—We can supply from stock the latest
Truvox and Wearite Tape Decks at 22
guineas and £35 respectively. Reduc-
tion of 20/- on cablnet if purchased at the

blend with this type of furniture. The motor
board is uncut, and will accommodate most
Radio Chassis and Auto-change units. 8ize:
30in. x 15in. x 29In. high. Price £9/15/-,
pius 10/- post and packing.

necessary equipment, for a charge of 7/6. N.B.—Valve line-up is BAMS, 12AHS, msame uime as cither of these tape decks!!
2-8BA6 and BALS. Chassis measures only 6in. x 5iim. x 1}in. N.B.—We can also supply from steck the
Demonstrations at 18, Tottenham Court Road, ® ! astoundlng Truvox Radio Jack. Overall
MR ::rgth 4fin. x 23in. x 2ln. Jus‘;pmz
5 our tape suitable
F.S.D. Size Type Fitting Price anmplition o avelus Alsact. recontion trom VERY SPECIAL HIGH-QUALITY RADIO-
30 microamp  D.C. 2in. MC.  RP................ 50'- any two local stations, of to make recordings GRAM CHASSIS. We have purchased a
250 microamp D.C. 23in. g (in the case of tape recorder) of any of the limited quantity of these chassis by Britain’s
500 microatnp D.C. 2in. programmes radiated by the selected leading urers of quality radi
500 microamup D.C. M.C. stations. Price only £3/19/11 tax paid, or Circuit 18 a 3-waveband five-valve superhet
500 microamp D.C. .C) e ATe Gy (AT aste il e et E with A.V.C. Valves 8K8G frequency-changer
I mA. D.C. M.C. B : 6B8G I.F. amplifier, detector and A.V.C.
1 maA. D.C. M. G68L7GT. Combined pick-up amplifier and
1 mA. D.C. M.C AF. Amplifier on Radio and Gram. 86V6G.
1 mA. D.C. M.C. beam-power output tetrode; 5Z4G full-wave
3 mA, D.C. M. F.8q. . recﬂﬂer—hmploying 8 specml clrcuit for
10 mA. D.C. M.C. R.P. ~— A con-
10 mA. D.C. M.C. F.R. i 1 b]e t trol provides
15 mA. D.C. MC. F.R. ample t.reble conectlon without accentuating
20 mA. D.C. 2 M.C. F.R. the bass. Large glass dial, horizontal tuning
50 mA. D.C. M F. 8q. measaring 11lin. x 3}in: Chassis measure-
150 mA. D.C. M.C. F. 3q. ment: 14}in. x 9in. x 8ln. This is a superior
200 mA. DC. 2 MC, R.P. chassis designed to sell originally In a
500 mA. D.C. M.C. R.P. Radiogram costing £79. Our price is
300 mA. D.C. M.C. F.R. £11/19/8 only, tax paid, plus 5/- packing
0.5 amp. R. Thermo  F. 8q. . and carriage. We will gladly demonstrate
1 amp. R. Thermo R.P.... this chassiz or any other working item from
3 amp. R. Thermo  F. 8q. . our stocks, to personal callers!
5 amp. DC. -C. F.8q. .
6 amp. R.F. Thermo F.R................
20 amp. D.C. —_ R.P. (with shunt) .
50-0- 5I0 amp. D.c. q ;{C F.
15 volt A.C. 2)in, C. F. .
5 Carrying cases in black leatherette finish.
ig;oll's' It gg g:?n. g}g‘ ; An extremely well-made case with chrome
150 onvo 3 M.C. F. 9 locks and corner pieces for extra strength.
300 oTH DC S MG P TM:.k cabl:n:t wll‘: hm:se any 12ln. Hi-F
e ° o Tl ELE R speaker, but can be put to a pumber of uses.
l‘}‘g‘ = lli]t:;;xﬁdsgﬂ::uon '{ih;:mo - '{ik:ne:ilx?;.égap . Frout panel and lid are removable, and the
F:R.q Flush Round - B cabinet is packed in a strong cardboar|

ALL-PURPOSE TEST METERS, We also offer very limited supply of Ex-Naval All-purpose

test meters by Everett, Edgecombe.

These instruments are not brand new, but all have

been serviced and guaranteed 100 per cent. condition. Complcte in strong woodeu case.

Size 9in. x 6in. x 5iin. Leather carrying handle.

3}in. Beale—1,000 ohms per volt—

Measures 0-1,000 volts AC/DC—Capacity .02 mfd.-18 mfd.—Resistance to 10 megs.—While
stocks last—Price £7/19/6 onlyt Plus 2/t packing and carriage.

TEST METER — EX-ARMY. Direct-readings 15 v. and 3 v. D.C 6 mA. and 60 mA. D.C
+

current, 500 ohms and 5,000 ohms r

lite case with web

ca.rrylnx strap. 19/6 plus l[6 P.& P.

ranges.

T1154 TRANSMITTER UNIT. Medium/high powered for C.W.-M.C.W. R/T. 3 ranges,

10-5.5 Mc/s., 5-3.3 Mcfs. 500-200 Kc¢/s.

Absolutely complete; 4 valves, 2 meters, hundreds

of reslstors, condensers, etc., in wooden transit case. Price 39/8. plus 716 cnrrlage and

packing.

D.C. TEST METER EX-AIR MINISTRY
TYPE E, BY AVO. Instrument size 4iin. x
33in, x liin. Black Bakellte case. Meter
ecale length 3in. D.C. volts, 3 v., 4 v., 20 v.,
40 v., 200 v., 400 v., 1,000 v., 2,000 v.
D.C. current. ‘20 mA., 100 mA., 200 mA.,
2 amp., 20 amp. Resistance scale, 0-10,000
ohms. These meters have all been recon-
ditioned, and are guaranteed perfect
Bupplied complete in leather carrying case at
£3/19/8, plus 2{- P. & P. Limited quantity.

L.T. TRANSFORMER—ADMIRALTY. Heavy
duty type, 180/230 v. input, 4.2 v. plus 4.2 v.
at 10 amp. 25/- only, plus 1/6 P. & P

HEATER TRANSFORMERS, 8pecial Manu-
facturers’ surplus. Brand new, troplealised
by Woden, for instrument work: Primary
0/110 v., 220/240 v., 380/440 v. Becondaries
0/10 vl"O v./30 vIﬁOv/240 v.at 30 mA.,
5 A., 6.3 v. 0.0 A. 7/ ea.only
plus 1[6 P. & P. Limited quantities.

R1155A RECEIVERS guaranteed serviceable in original packing cases. £7/19/8. Fully
assembled Power Pack and output stage, to plug straight into R1155 for A.C. 200/230 volts,
at 79/8. We have a few brand new R1155A at 11/19/8. also in original packing cases—

Deduct 10/- 1f purchasing either receiver together with power pack.

and carriage.

Plus 10/- packing

45 Mc/s PYE STRIP—Brand new complete with 6 valves type EF30 and one EA50, 70/~
only.

container for carrying Bize:
18fin. x 10jin. x lﬂﬂn higb 55/-, plus
5/- post and packlog.

EX-W.D.CATHODE RAY TUBES. Guaran-
teed full plcture. VCR97 at 40/-. VCR517C
at 3h/-. Also VCR139A—1ldeal for oscillo-
scope 2¢in. screen at 35/-. We also have
VCR97 with slight cut-off, very suitable
for oscilloscope, testing purposes, etc., at
16/6 oniy. All thease tubes are brand new, in
original packing, and tested before despatch,
Please add 2/8 packing and carriage for any
of the above tubes.

R.F. UNITS. All new condition and com-
plete. Case size 94In. x 7}in. x 5in.

Typs 24.—20-30 Mc(s, 15/-. Bwitched Tun-
ing. Type 25—10-50 Mc/s, 19/8. Switched
Tuning. Type27—65-85 Mc/s,45/-. Variable
Tuning.

We have a limited supply of RF27 new
condition and complete, but taning dial
ilamaged. Price 30/- cach only. ALL
these units Post Freell

METER SPECIAL! We have a limited

quantity of aircraft electrical thermometers.

Brand new, by Weston. 2in. moving coil

meter, flush square fitting. These meters

have a fuminous scale graduated 40-140

degrees centigrade, but the full acale deﬂec-
i

150
Prlcc 12/8 each only, plus 1I- P &P

VIBRATOR PACK. Brand new, by Mallory,
12 volt input, 150 v. 40 mA. output. Com-
plete with synchronous vibrator, 27/8.

¢ REGAL.” This handsome French-Polished
walnut finished Cabinet has very pleasing
lines. The lid is Felted inside, and a very
generous record storage space is provided.
The motor board ls undrilied and will
accommodate a variety of Radio, Gramo-
phone, or Tape Recorder apparatus. 8lze:
3lin. x 15in. x 30in. high. Price £10/17/6.
plus 10{- post and packing.

LIGHTWEIGHT CRYSTAL HEADPHONES.
Brand new, by Rothermel. List price 70/-,
OQur Price 25/- ! ! Limited supply.

HEADPHONES. Brand new, ex-Govt., by
8. G. Brown. Type CLR. Low resistance.
718 per pair. Type CHR high resistance,

12/8 per palr. We can also supply very
special brand new American ex-Govt. light-
weight high resistance ‘phones hy Trimm
at 15/- per pair.

Sorry but we close at

Please add postage under £1. C.0.D. or Cash with order. G.0.D. charge extra—open 9 a.m.-6 p.m., Monday to Frlday

1.0 p.m. on-Saturday.
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The R.C. RAMBLER ALL-DRY PORTABLE KIT
Full assembly details with practical and
theoretical diagrams ean be supplied at
1/8 post free. This is a truly professional
4-valve superhet all dry for medium and
long waves. A cresm plastic top panel,
with dial engraved in red and green, adds
to the very Imposing appearance of this
model which is housed in an attractive
cream and grey leatherette covered attache-
case type cabinet, measuring only @in.
7in. x 53in. Weight (less batteries) 47 Ib.,
with batteries 6} Ib. This set really has

everything! Bu.lt-in frame
aarin_l. bigh quality, extremely
sensitive, and very adequate

volume from the 5in. speaker.
Valve line-up: 3V4, 1RS, 185,
1T4. All the required components,
exactly as specified. fncluding
cabinet, can be supplied from stock
at the special inclusive price
ot £77/- plus 2/ P. & P. (less
batteries). Uses Ever-Ready 80 v. H.T.
type B126 at 9/3. Also L.T. 1.5 v. AD.35
at 1/4. NJB. When batteries are removed
there is adequate space for mains unit which
will ghortly be made avaiiable.

THE *SUPERIOR FOUR” KIT. Our
new four-valve recelver. A.C. mains,
200/250 v. M. and Long Waves. As with

cur very successful * Economy Four”
3 4

q are

Valve line-up: 2 63G7, 6X6GT and 6VEGT.
Chassis ready drilled. Cabinet size: 10jin. x
Win, wide. Maximum depth at base,
8in., tapering to 3{in. at top. Bloping
front. Very attractively finished in light
walnut and peach. Each comporent brand
new and tested prior to packing. Complete
Instruction booklet with practical and
theoretical diagrams is provided. Booklet
available at 1/8, post free. Qur price for
complete kit, £6/9/6!1! Please add 2/6
packing and carriage. If preferred, we
can supply Cabinet, Assembiy only, com-
prising Cabinet and bracket wavechange
switch, dial, pointer, drum pulleys, drive
spindle, drive spring and knobs, at 45/-
plus 2/6 packing and carriage.

N.B.—Our Klts are even supplied with
suffictent solder for the job!

THE R.C. GRAM REPLACEMENT CHASSIS KIT

To meet the very graat demand for this type of receiver, we have produced this unft. For
Long, Medium and Bhort Waves. Valve line-up: GK8 Frequemcy changer, 6K7, LF.
Amplifier, 6Q7. 1st. Audlo, Detector and A.V.C., 6V6 Output, 6X5 Full-wave rectlfier.
For A.C. mains 200/250 volts. 4 watts
output, Exceilent quality. High sensitivity.
Provision for gram. Attractive illuminated
black, red, green and gold dial, for horizontal
tuning. Four controls are: Tuning,
L{M/8{Gram. Vol.lonfoft, Tone (variable),
Chassls pize: 13¢in. x 5iin. x 2fin. Dial
size: 10in. % 4iin. Assembly is simplified
by the use of a 3 waveband coll pack, and
pre-aligned 4685 Xc/s. ILF. transformers—
high-grade drop-through half-shrouded Mains
Transformer, with voitage adjuster panel.
This chassis can easily be assembled in one
evening. Illustrated pamphlet with full
assembly instrueti tical and th ical wiring dia-
grams and temised price list, 1/ post free.

The main items for this recelver can be supplied separately, as under.

Drilled chassis, complete with valve-hoiders, A/D panel, P/U panel, tuning condenser and
ready-assembled dial and drive at 39/6. 3 waveband coll pack with gram position,
39/6 tax pald. Pair of 465 Kcfs. LF. Transformers, 9/8 pair. Half-shrouded drop-
through Mains Transformer, 22/6. The total cost of ALL ltems purchased separately is
nearly £10, but we shall be pleased to supply all the required components right down to the
iast nut and bolt, 1t a special inclusive price of £8/8/-, plus 2/8 packing and postage. A
set of four smail brown or cream engraved knobs to sult Is available at 1/2 each knob. This
chassis I8 & professionai job in every respect and can be seen and heard at our premises,

This chassis can also be supplied, ready assembled, in very limited quantities, at £9/19/6
plus 5{- carriage and packing.

THE * ECONOMY FOUR » T.R.F. KIT

A three valve plus metal rectifier receiver. A.C.
mains 200/250 v. Medium and Long waves. Wa
can supply all required components right down to
the last nut and bolt. Valve line-up, 6K7, 6J7 and
6V6. Chassis ready drilled—Cabinet size 12in. long
by 6in. high by 5in. deep—Choice of ivory or brown
bakelite, or wooden, walnut finish cabinet. Complete
instruction bookiet with practical and theoretical
diagrams. Each eomponent brand mew and tested
prior to packing. Our price £5/10/- complete—
Remember this set is being demonstrated at our
shop premises! Wa proudiy claim that our fully
illustrated instruction booklet is the most comprehensive available for this type of receiver—
Booklet available at 1/6 post free—This is allowed if kit is jpurchased later—Please, 2/6
packing and carriage for complete kit.

THE R.EP. ONE-VALVE BATTERY
RECEIVER KIT. Simple one-valve all-dry
battery recelver for headphones, easily
builtin one evening. All required components
including headphones, can be supplied at
inclusive cost of 42/- plus 2/~ p. & p. Operated
by Ever-Ready B114 type battery available
at /9. Full assembly details available
separately at 9d. plus 3d. post.

TELESCOPIC AERIAL MAST. Ex-R.A.F.
dinghy transmitter mast. Total length when
extended, 17ft. Collapses Into two sections
each approx. 24in, Complete with dies and
lashings, lightweight duralumin construc-
tion, diameter at thickest point, 1}in. approx.
tapering to §in. New condition. 32/6.
plus 2/-. post and packing.

CO-AXIAL CABLE. Standard 80 ohms.
brown, stranded centre conductor, 6d. per
yard only! Not Govt. surplus. Min. 12 yds.
We stock M h by Lustraph
Ronette, etc., and have available, ex-stock,
the New ACOS8 Crystal Microphone Type
MIC 35-1 at 25/- and MIC 33-1 at 50/-.

BRANDENBURG E.H.T. UNITS. 6-9 kV.
13-16 kV.

coll, 55/

‘Wiring diagram supplied.
SPECIAL !

DECCA LIGHTWEIGHT PICKUPS.
either Standard or
Complete with Rest and Tracking
32/8, Plus 2/6 P. & P.

WiRELESS WORLD

TWO GANG .0005 m1d, Absolutely standard,
with feet by Wingrove & Rogers. Long
spindle, §/6 ea.

THREE GANG DITTO, less mounting feet,
6/6 only.

22 SET POWER UNIT NO. 4MKI ZA10478—
Complete with 4 metal rectifiers each 250 v.
60 mfa. 2-12 v. 4 pin Mallory Vibrators,
t Y d i signal
1 amp. Indicator, etc., ete., in good con-
dition. Complete in metal box size 10jin. x
f;',m& 4 Bin. Weight 10ib. 27/6 plus b)-.

VALVES. We have a very comprehensive
stock of special purpose surplus valves at
competitive prices. A stamp will bring
Valve Price List.

L.T. RECTIFIERS TYPE R.K. A newly

fs range, d 12 months.
6 or12 v.1a. F.W. bridge type .... 7/8
6o0r13v.2a. P.W. bridge type
6 0r 12 v. 4 a. F.\V. bridge type ..
8 or12 v. 6 a. F.W. bridge type ....

COIL PACKS. MANUFACTURERS®
SURPLUS. Few only, fron-cored, 7 wave-
band (2 medium, 5 short waves), comprising
14 coils, trimmers, wave-change switch, ete.,
etc., complete with copy of manufacturers’
original circuit, 50/- only, tax paid. Com-
pletely assembled.
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PORTABLE OQABINETS. Manufacturers’
surplus. Well made brown rexine covered.
Will take any standard single player with
bottom clearauce of 3in. Total size closed
15in. x 13}in. x Bjin., fitted with snap
catches and carrying handle. 22/6 only,
plus 2/6 p. and p.

ELPICO 4-WATT AMPLIFIER. AQ/34.
A small 3-valve 3-stage audio amplifier.
AC 200/250 v. Output 4 watts. 2/3 ohm.
Suitable for Radio, Microphone or Gramo-
phone input. Volume and Tone Controls—
Valve line up. 68L7, 6V6, 573—Engraved
front panel. 8ize of chassis only—7in. X 5in

9 gns.: 6-9 kV. coll, 39/-; 10-15 kV.

Complete with
L.P. Crystal Cartridge insets.
instructions.

%2in. Overail height—>34in. Price £7/10/-

P.P. 6V6 output.
boost and cut—Bass boost—L.P. correction. Provision
for Feeder Unit Max. UNDISTORTED OUTPUT 8} watts. Price 14 gns., plus 7/6. NOW
AVAILABLE. Kit of Parts, complete with fully illustrated instructions £11/19/8, plur
5/- carriage. Tlustrated booklet available separately at 2/@. Attractive metal cover, nov

THE NEW R.C. BRIGH-FIDELiTY AMPLIFIER. Freq. 25—18,000

cps.—60db at 6} watts. Treble

available. With built-in carrying handle, 19/6.
24 VOLT ROTARY CONVERTER, Input
24 v. D.C. Output 200/250 v. A.C. 100
watts. Complete in black steel box 18§in. x
11§in. x 8jin. ‘Weight approx. 30 Ib.
Completely smoothed, incorporates Bodium
Lamp transformer. Brand new. 92/6.

LF. TRANSFORMERS. SPECIAL OFFER.
All iron-cored 465 Ko/s. Plessey—Iron-cored
2¢in. x 1iin. x 1lin. 7/@ pr. Philps, canti-lever type counter-balanced pick-
size 2iin. x 1}in. diameter (cylindrical), 7/6 up arm, Matches the circuit of almost
pair. By Invicta—Cylindrical, 2in. x 1jin. any radiogramophone or record re-
diameter, 8/8 pr. Also our own special producer. The first step towards the
ultra midget,size 14in. x 13/16in. x 13/16in. achievement of high-fidelity reproduc-
Only 9/9 per pair. By Wearite, Type 501 tion when used with amplifiers specially
and 302, 12/6 per pair. designed for this purpose. Automatic
SPECIAL OFFER.—Garrard AC/DO model stop of entirely new design. Base-plate
“E* centre drive motor—Auto-stop and measures 12fin. < 1lin. Height above
start for 78 r.p.m.—8peed regulator—Few motor board 2}in. and 3in. clearance
only at £7/19/6, plus 2/6 packing and required below. Llst price £13/19/6,
carriage, We also have in stock—Con- our price only £7/19/6 tax paid, plus
noisseur 3-speed motors, pick-ups. Pick- 5/- packing and post. Avagilable at the
ups and heads, by Garrard, Decea, Collaro, moment in brown or cream!

Acos, Chancery, etc., ete., at current prices.
CABINETS. We can supply a cabinet for every requirement, Table Modei, Extension 8peaker,
Portable Player, Console, even for Projection T/V! Why not call and see us?

4-WATT 2-STAGE AMPLIFIER. Valve
line-up: 6L6, EF37 and GZ32, com-
plete with 10in. Mains Energised
Speaker, £6/19/6. plus 5/- packing
and carriage.

STUPENDOUS HALF-PRICE OFFER!!
DECCA S/NGLE SPEED RECORD
PLAYING DESKS 33A. Easily converted
to either Standard or L.P. Price with
one crystal cartridge of either type,
£4/19/6; or with both cartridges,
£5/19/6. Plus 5{- P. & P.

WHIP AERIALS. Allcopper, 3 sections
each of 4it. Screw in 7/6 complete.

8 MFD. 1200 v. PAPER BLOCK
CONDENSERS. 8ize: 5in. x 4iin. X
3¢in., 15/- each. Many others in stock,

SPECIAL PURCHASE!
DECCA THREE-SPEED GRAM UNITS.
A three speed quality single player
motor complete with 10in. turntable and
pickup, with the two famous {irr mag-
netic plug-in heads type C and D, fitted
with sapphire stylii. Latest Decca

6 gns.;

CLYNE RADIO LTD.

@

18, Tottenham Court Road,
London, W.1.
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D. COHEN

RADIO AND TELEVISION COMPONENTS
23, HIGH STREET, ACTON, W3

(Opposite Granada Cinema)

ALLWAVE SIGNAL GENERATOR

COMPLETELY BUILT SIGNAL GENERATOR

Coverage 120 K¢/s-320 Kcfs., 300 Ke/s-900 Kefs., 900 Kefs.-2.75 Mc/s., 2.75
Mc/fs.-8.5 Mcfs., 8.5 Mc/s.-25 Mc/s., 17 Mc/s.-50 Mc/s., 25.5 Mc/s.-75 Mc/s
Metal case 10 x 63 x 4iin, Size of scale 64 x 3fin., 2 valves and rectifier.
A.C. mains 230-250 v. Internal modulation of 400 c.p.s. to a depth of 30
per cent., modulated or unmodulated, R.F. output continuously variable
100 milli volts. C.W. and mod. switch, variable A.F. output and moving
coil output meter. Black crackle finished ¢ase and white panel. Accuracy
plus or minus 2%. £4/19/6, or 34/~ deposit and 3 monthly payments 25/-
P. & P. 4/- extra.

PATTERN GENERATOR

40-70 Mc/s. direct calibration, checks frame

and line time base, frequency and linearity,

vision channel alignment, sound channel and sound rejection circuits and
vision channel band width. Silver plated coils, black crackle finished
case |0 x 63 x 4}in. and white front panel. A.C. mains 200/250 volts. This
instrument will align any T.V. receiver, accuracy plus or minus 1%. Cash
price £3/19/6 or 29/- deposit and 3 monthly payments of £1. P. & P. 4/-
extra.

EXPORT ENQUIRIES INVITED

(N.B. Post and packing charges stated apply to British Isles only.

* Both generators guaranteed for 12 months *

WIRELESS WORLD
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RELAYS

PROMPT DELIVERY
P.0. TYPES TO YOUR SPECIFICATION
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3,000 TYPES

1Q to 80,000Q COILS 1 Make to 8 c/o CONTACTS
600 and

HIGH-SPEED TYPES also Supplied
LARGE STOCKS
OF

KEYSWITCHES
THE

KEYSWITCH CO.

ALL POST OFFICE EQUIPMENT
SEND ALL YOUR ENQUIRIES TO

KENSAL ROAD, LONDON W.l0
LAD. 0666

191

BELCLERE _oe

MINIATURE

STANDARD INPUT
TRANSFORMER . ™7+ .

Small, efficient, low priced, size lin. x }in. x }in. overall as illustrated,
Uses : For coupling inputs of 3-150 ohms to normal type pentode valves.
Specification : Ratio 1-50, Primary 3.5 ohms. Secondary inductance 160 H,
at 1,000 c.p.s. Range 64 octaves -2 db. Finish varnish dip, encapsulated block
or mu-metal screening can. Quick delivery—low price—maximum efficiency

JOHN BELL & CROYDEN, 117 HIGH STREET, OXFORD
Telephone : 47072. ® Cables: Belclere, Oxford.

PARKER'S SHEET METAL FOLDING
MACHINE

Heavy Vice Model. Cap-
scity 18 gauge M.8.x2(t.
wide. Loose Attachments
for Radio Chassis Making
Weight 22 Ib. Price 50/-.
Attachments 1/6 per ft.
Carriage 4/-, with attach-
ments 5/8.

Also Parker’s Syuare
Type Drill Vice. Machined
table 7in. x 6in. x }in.
‘aws of Bright Bteel,
Admits stock of din.
Complete with stand.
Heavily constructed, Wt.

13}lb.
Price 37/6. Carriage 2/6.

Machines guaranteed.
Send for details.

KS, L
A. B. PARKER ircer oaniey, vormsatas. r. saie 0
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MAINS TRANSFORMERS
Primary, 200-250 v. P, & P. 2/,
300-0-300 100 mA., 6 v. 3 amp,
8 v. 2 amp., 22/8.

Drop thro® 350-0-330 v. 70 mA., 6 v.
2.5 amp., 5 v. 2 amp., 14/8.

Drop thro® 250-0-250 v. 80 mA., 6 v.
3 amp., 5 v. 2 amp., 14/6.

280-0-280, drop through, 80 maA.,
8 v. 3 amp., 5 v, 2 amp., 14/6.
250-0-250 80 mA., 6 v. 4 amp., 14/-.
Drop thro® 280-0-280, 200 mA., 6 v.
S5 amp., 3 v. 3 amp., 27/6.

Drop thro' 270.0-270, 80 mA., 6 vi
3 amp., 4 v. 1.5 amp., 13/6.

Drop thro® 270-0-270 60 mA., 6 v.
3 amp., 11/8.

Auto Trans. Input 200/250. H.T.
350 v, 350 mA. Separate L.T. 6.3 v.
Ta, 63v 1} amp., 5 v. 3 amp., 25/-.
P.2 P.3f-.

Hea(er Transtormer.  Pri. 230/250 v.,
6 v. 1} amp., 6/~ ; 2 v. 2} amp.. Bi-.
Pri. 200/2£0. Becondary 9 v. 3.5 amp.,
9 v. 3.5 amp., 12/8.

Pri, 200/250. Secondary 9 v. 3.5 amp.,
6.3 v. 3 amp., 12/8.

Prl. 230 v. Sec. 500-0-500 and 500-0-500
250 mA, both winlings. 4 v. 3 amp.,
4v.3amp. 39/8. P. & P.5/-

Mains T: i fully

input 210, 220, 230 and 240. Bec.
600-0-600, 276 mA., and 200 v. at
30 mA., complete with separate heater
transformer. Input 210, 220, 230, 240.
8ec. 8.3 v. 2 amp. three times, 0. 4,
6.3 v. at 3 amp, and 5 v. 3 amp., 45/0.
P.& P, 5/-.

Mains Transtormer, fully tmpregnated.
Input 210, 220, 230, 240. Sec. 350-0-350,
100 mA., with separate heater trans-
former. Pri. 210, 220, 230, 240, Sec.
6.3v.2 amp., 6.3 v. 3 amp., 4 v. 6 amp.,
and 5 v. 2 amp., 30/-. P. & P. 5/-.

MAINS TRANSFORMERS, chassis,
mounting, feet and voltage panel.
Primaries 200/250.

350-0-350 75 mA. 6.3 v. 3 a. tap 4 v.
63v.1a.,13/8.

350-0-350 T0 mA. 4 v. 4a.,4v.25a
C.T.,18/8.

500-0-500 125 mA. 4 v. C.T. 42,4 v.
CT.4a,4v. CT. 25 a., 27/8.
500-0-500 250 mA. 4 v. C.T. 5 a. 4 v.
O.T.Ba. 4v.CT. 4a., 39/6.

@in, T.V. Cabinet, front in contrasting
walput veneers, size 16}In. long, 11{in.
high, by 12}in. wide. Complete with
two pleces expanded aluminium in gold,
12 x9in. and 5in. speaker baffle, 15/-.
post paid.

P.M. SPEAKERS with  lesa
trans. trans.
— 15/8
—  13/8
16/8 12/8
16/6 12/8
18/8 15/~
= 19/8

6}in. M.E. Speaker.
15/-.

1,000 ohm field,

R. & A. T.V. Energised 6}in. Speaker,
fleld coll 175 ohms. Requires a mini-
mum 150 mA. to energise maximum
current 230 mA., 9/6. P. & P.2/8,
Extension Speaker Cabinet, in contraat.
ing walnut veneer, size 15x 10in.
Wil take 6} or 8in. apeaker 17/6.
Completely built All-dry Mains Unit
by -famous manufacturer, 200/250 v.
Metal case size 8 x b x 3in., incorporating
Vestingh metal 3
mfd. 16x24 mfd., mains trans., 3
smoothing chokes, output 80 v. 10 mA.,
1.4 v. 0.25 amp., 39/6. P. & P. 2/6.
Volume Controls. Long spindle less
switch, 50K, 500K, 1 meg., 2/ each.
P. & P. 3d. each.
Volumo Controls. Long spindle and
h, 3, &, 1 and 2 meg., 4/- each:
10K and 80K, 3/6 each. } nd 1 meg.,
iong spindle double pole switch, minia-
ture, 5/-. P. & P. 3d. each.
Trimmers, 5-40 pf., 5d. 10-110, 10-250,
10-450 pf., 10d.
Twin-gang .0005 Tnning Condenser, 5/-.
With trimmers, 7/8.
Line Cord, 2-way 0.3 amp., 60 ohms
per foot, 1/3 per yard.
Twin-Gang .0005, with feet, size
3} x3x 1{in., 8/8.
3-gang .0005, with feet, size 4§ x3x
1}in., 7/6.
T.V. Coils. moulded former, iron-cored,
wound for re-winding purposes only
All-can 18 X1{in.. 1/~ exch 2 ron-cores
ali-can 2] % jin., 1/6 each.
Used Metal Rectifier, ‘.2.)0 v. 150 mA,,
6/6.
Metal Rectifier. 2750 v. 250 mA., 12/8.
Meta! Rectifler. 230 v. 45 mA., @/-.
Metal Rectifier. RM2, 125 v., 100 mA.
3/8.

WirELESS WoORLD

n. COHEN RADIO AND

TELEVISION COMPONENTS

Terms of Business: Cash with order. Despatch of goods within 3 days from
receipt of order. Where post and packing charge is not stated pleass add
116 up to 10/, 2/~ up to £I, and 2/6 up to £2. All enquiries, S.A.E.,
lists 5d. each.
SPECIAL NOTE: NO GOODS SENT WHERE CUSTOMS

DECLARATION IS APPLICABLE,

23 HIGH STREET (Uxbridge Road)
ACTON, W.3. Telephone: ACOrn 590I.

MHours of Business:

Saturday 9-—5 p.m. Wednesday 9—I p.m. Other days 9—4.30 p.m.

T.V. CONVERTER for the new commercial stations complete with
2 valves. Frequency :—can be set to any channel within the 186-196 Mc/s.
band. ILF.:—will work into any existing T.V. receiver designed to
work between 42-68 Mc's. Sensitivity :—(0 Mu/v with any normal
T.V. set. Input :—arranged for 300 ohm feeder. 80 ohm feeder can
be used with slight reduction in R.F. gain. Circuit EF80 as local
oscillator. ECCB8I as R.F. amplifier and mixer The gain of the first
stage, grounded grid R.F. AMPLIFIER {0 db. Required power supply
of 200 v. D.C. at 25 mA. 6.3 v. A.C. at 0.6 amp. Input filter ensuring
complete freedom from unwanted signals. 2 simple adjustments
only. £2/10/-. P. & P. 2/6.

HIGE-IMPEDANCE PLASTIC RECORDING TAPE, by famous manufacturer. "600ft. on
aluminium spool, 8/-. 1,200ft. on aluminium spool, 17/8 post paid.

11} x 6} x 5}in., in Walnut, Cream and Green,
also in polished Walnut complete with
T.R.F. chassia, 2 wave-band scale, station
names, new wave-band, back-plate, drum.
pointer, spring, drive spindle, 3 knobs
and back, 22/8. P. & P. 3/8.
%S ABO?E with superhet chassls, 23/8.
& P, 3/8.
AS ABOVE, complete with new 5in. speaker
to fit and O.P. trana., 35/-.
‘With superhet chassis, 38/-.
Used metal rectifier, 230 v. 50 mA., 3/8
gang with trimmers, 6/6 ; M. & L. T.R.F.
coila, 5f-; 3 obmlaw ex-Govt. v;\lwm
3 vlh and circult, 4/6; heater trans., 6/‘-'
volume control with awitoh, 3/ ; wave-
change switch, 2/2; 32 x 32 mfd., 4/-; bins condenser, 1/-; resistor kit, 2/-; condcnm kit, 4/-:
M. & L. Buperhe'. Colls with cimlts 8/6; iron-cored 465 LF.s, 7/8; min. gang, 5/8; volume
control with switch, 4/-; wave-change switch, 2/8; heater trans. »'718; 4 vih, 1/6: 4 obsolete
ex-Govt. valves, metal rectifier and Xtal diode with circult, 14/8; 25 x23 mid., 1/-; 16 x 18
mid., 3/3; eondenser kit (17), 7/6; resistor kit (14), 3/8.

PLASTIC CABINET, as illustrated,

Cyldon § chnnnel T.V. Tuner, uses EF80 and 12AT7, less valves, 12/6, post paid.

Radiogram Chassis, 5 valve A.C./D.0. 3 wave-band superhet 195-235 v., 19-49, 200-550 and
1,000-2,000 metres, LK. 470 Kc. size of chassis 13 x 8} x 2}in., size of scale 7} x 3¢in. valve
Ilne-up 1001 10F9, 10LD11, U404 and 10P14. Twin mains filter input, 2 dial iights and 8in
PM. - £8/17/8. P.& P. 5/-.

CONSTRUCTOR'S PARCEL
No. 1, comprising chassis 12§ x 8
x2¢in., cad. plated, 18 gauge,
v/h., I.F. and trans., cut-outs,
baokplate, 2 supporting brackets,
3 waveband scales, new wave-
length station names. Bize of
scale 11} X 41in., drive spindle
drum, 2 pulleys, pointer, 2 buib
holders, 5 paxolin International
octal valve holders, 4 knobs and
g;tlx of 466 I.F.s, 16/6. P. & P.
AS ABOVE, but complete with
16 x 16 mfd. 350 wkg. and seml-
shrouded drop thro’ 250-0-250
60 mA., 8 v. 3amp. Pri. 200-250
and t“in-gang,slla P.& P.3J-

CONSTRUCTOR'S PARCEL. As No: 1 plus 16x 16 mfd. 350 wkg., semi-shrouded drop thro'
250-0-230 60 mA., 6.3 v. 3a., 5 v. 2 a., twin gang, and 6 L., M., 8. superhet coils complete with
trimmers and tracking condensers with circult.  £2/5/-. ‘& P. 3/6.

OUTPUT TRANSFORMERS. Standard type 5,000 ohms Imp., 4/9; 42-1 with extra feed-back
windings, 4/3. Mniature 42-1, 3/3. Multi-ratio 3,500, 7, 000 and 14,000, 5/6. 10-watt
push-pull, §V6 matching, 7/~. 90-1 3 ohm speech coil, 8/6

PUSH-BACK CONNECTING WIRE. Doz. yds., 1/6. post pald.
STANDARD WAVE-CEBANGE SWITCHES 4-pole 3-way, 1/9; 5-pole 3-way, 1/9; 3-pole 3-way,

1/9; 9-pole 3-way, 3}6 Miniature type, long spindie 3-pole 4-way, 4-pole 3-way and 4-pole
2-way, 2/6 each. P. & P. 3d.

POTATO AND VEGETABLE PEELER

By famous manufacturer, capacity 44 lbs., complete
with water pump. All aluminium construction, white
stove-enamel finish, Ovriginally intended for adaption
on an electric food-mixer, can be easily converted
for hand operation. 39/6. P. & P. 3/-.
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Enlarger, 17/6; 12in., 27/6.
Germanium Crystal Diode, 1/8, post
pald. .
Used %n. Tube, with lon burn, 17/6,
post paid.

Line O.P. Transformer:in aluminium
can mounted in rubber, 12/8.

CR100 LF.s, 4656 Kc/s., types 3, 4 and
5, 7/@ each. CR100 B.F.0.. 7/6.
465 Kc/s. Xtal., 12/8.

Crystal Set, medium and long wave, in
plastic cabinet, 16/-.

Headphones, per palr §/-,

Speaker Matohing Unlt on alumininm
chasals, 3-15 ohms, reversible, 12/6.
Line and E.H.T. Transtormer, 14 kV.,
using ferrocart core, compiete with linc
and width control, and corona shields,
U37 rectifier winding, 35/-.

Line and E.B.T. Transtormer, 8 Kv.,
using ferrocart core, complete with
built-in line and width control. Mounted
on small ali-chassls. Overali size
4§ x 11in. EV51 rec. winding, 27/6.
Line and E.H.T. Translormer, 9 Kv.,
ferrocart core, EY51 heater winding,
complete with scan coils and frame
output transformer, and line and width
control., £2/5/-. P. & P. 3/

Scan Coils, low line, low impedance
frame, complete with frame trans-
former, to match above, 27/6. P. & P
2/-.

Valve Holders. moulded octal Mazad
and loctal, 7d. each. Paxalin, octal
Mazda and loctal, 4d. each. Moulded
B7G, BS8A and BYA, 7d. each. B7G
moulded with screening can, 1/@ each.
32 mid., 350 wkg.
16 x 24, 3’50 wku
4 mid

16 16 mfd., 450 wkg.
32x 32 mfd., 850 wka.

25 mid., 25 wkg. ..
250 mid 12 v. wkg. ao
16 mfd., 500 wke., wire ends .. ..
8 mid., 500 v. wkg., wire ends .. 8
Bml .y 350 v. wkg.,lan ends .... i)

50 mfd:, 25 v, wkg., wirc ends——— /IQ

") mid., 350 wkg. .. 4,
100 mid., 4530 v. wkg., 280 mA.,
A.C. rlp e . oo 125
50 mifd., 330 v. wkg., 280
A.C. ripple 4/8
1004200 mfd 350 wkg. 1

16 + 16 mfd., 350 wkg. i
fd., 180 wke. 9
220 wkg. i8
8 mifd., 150 wkg. 18
60+ 100 mfd., 280 18
50 mid., 12 wkg. ....... 114d.
32+ 32 mfd. min. 275 w 4/-
50 mfd., 50 wkg. ... 1/8

Miniature wire ends moulded
100 pf., DOOF , and .001, ea. 7d.
TV Filter in lightly tinted Perspex
size 134 x 11 x 3{16in., 4/6.
Combined 12in, mask and escutcheon
in lightly tinted Perspex. New aspect,
edged in brown. Fits on front of
cabinet, 12/6. As above for 15in.
tube, 17/3
ane Oscillator Blocking Trans, 4/6.
Line Oso. Blockinz Tran:., 4/6.
Tube Mounting Bracket, size 9§ x 4¥in.,
12in. tube clamps, 2/-.
CHBOKES :
2-20 Hen., 150 mA., 15/-. P. & P. 3/~
6 Hen., 275 mA., 15[—. P. & P. 3
100 Hen., 40 mA., 15/-. P. & P. 3/-.
2 henry 150 mA., 3/63 250 mA. 10 henry
106/6 : 5 henry 250 mA., 60 obms

8/6.

P.M. Focus Unit for any 9 or 12in. tubo
except Mazda 12in., with Vernler
adjustment, 15/-.

P.M. Focus Unit for Mazda, 12in., with
vernier adjustment, 17/6.

Wide Angle P.M. Focus Units, Vernier
adj., state tube, 25/-.

Energised Focus Coil. low resistance
mounting bracket, 17/6.

Ton Traps for Mullard or English Electric
tubes, 5/-, post paid

485 Ke. L.F.s, size 2} x 1}in. Q.110
removed from American equipment,
5/= per palr. Standard 4656 Kec. iron-
cored [.F.s, 4x1}xl}in, per pr.
7/8. Wearite standard, lromecored,
465 Ko. [LF.s 3} %1 x1}n., per pr.
/6.

Iron-cored 465 Kc. Whistle Filter, 2/3
485 KC. MIDGET LF.s. Q.120 size
1}in. long, lin. wide, }in. deep by very
famous manulacturer. Pre-aligned
adjustable iron-dust cores, per pair

12/6.

Malns Droppers. 0.3 amp., 460 ohms.
tapped 280 and 410, 1/8; 0.2 amp.
717 ohms, tapped at 100 ohms, vitreous,
1/6; 0.3 amps. 950 ohms, tapped 700
and 825, 2/8 ; 0.2 amp., 1,000 ohms,
vitreous, tapped, 2/ ; vitreous, 0.3
amp., 700 anped 880, 640, 600, 3/6.
P. & P. ch 3d.

L AA Wldth Controll. 3/8.

H
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RADIO
TELEVISION
MONEY BACK GUARANTEE

GOODS OF QUALITY
PROMPT DESPATCH

IBAVBINON S

42  TOTTENHAM COURT ROAD,

WIRELESS WORLD

LONDON - W.1.

(Bardliv)

LIMITED

OCTOBER, 1954

AMPLIFIERS
RECORD PLAYERS

TERMS OF BUBINESS: Cash with
order (or C.0.D. Post Items only);
all orders for small items totalling
over £2 post free unless otherwise
stated.

NOW OPEN ALL DAY SATURDAYS 9—6 p.m. WEEKDAYS 9—6 p.m. except THURSDAYS 9—I p.m. Telephone: LANGHAM 1151/2

BUILD YOUR OWN

We can supply all the parts (including valves, 5in. moving
coil speaker, cabinet, chassis and everything down to the
last nut and bolt) to enable YOU to build a professional- §
looking radio. The chassis is punched and drilled ready to 4
There i8 a choice of any of three
attractive cabinets 12in. long, 3in. wide by @in. high, as
follows; either ivory or brown bakelite, or wooden, finished
Complete and easy-to-follow point-to-point
b circuit wiring diagrams supplied.

i mount the components.

in walnut.

MODEL ! T.R.F, RECEIVER
This i3 a 3-valve plus metal rectifier T.R.F. recelver with a
valve line up as follows: 8K7 (HF), 637 (Det.) and V6

RADIO!

MODEL 2 SUPERHET RECEIVER

This is a powerful midget 4-valve plus metal rectifier S8uper-

het Recelver with a valve line-up as follows: 8K8, 8K7, 6Q7,
8V8, The dial is illuminated and coverage is for the S8hort

4 watt AMPLIFIER KIT

This is a 3-valve 3-stage Amplifier for use with Gramophone
Microphone or Radlo. Valve line-up is as jollows: 8SL7,
6V68, 5Z4. Negative feed-back. Tone control. Voltage
ad %t panel incor d. 4 watts output. For

operation on A.C. Mains 200/250 voits.
The complete Kit, which includes every item down to the
last nut and bolt, drilled and punched chassis, and com-
prehensive point-to-point wiring circuit diagram.
ALL COMPONENTS SUPPLIED ARE
GUARANTEED FOR ONE YEAR

(Output). The diai is il d and when bled the

receiver p a very attracti p Coverag,

is for the Medlum and Long Wave Bands. Operates on

200/250 volts A.C. Mains. 4M8: mlim,

Plus 2{6 Packing Plus 2/6 Packing

£3 .10. 0

Insur. Carriage and Insur.,

T.R.F. RECEIVER

Carriage,

Wave bands between 16-50 metres, the Medium Wave
bands between 190-430 metres, and the Long Wave bands
between 1,000-2,000 metres. Operates on 200/250 voits

£7 .19 . 6

‘We can supply this Receiver ready built at £8/15/8. plus 3/6 p.c.

ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR
NOTE: We would respeetfully suggest to those interested in building this receiver that they send for OUR Instruction Bookler,

Intending conatructors can then judge for THEMSELVES hot comprehensive this Booklel is.

Instruction Booklet and priced Parts List available separately at 1/-, This money will be refunded if circuit diagramis |

returned as NEW withln 7 days.

MAINS NOISE SUPPRESSOR KIT
Consisth f 2 specially designed chokes and 3 condensers.
Extremely effective, cuts out all mains noise. Can be
assembled In existing receiver or separately as desired. |
Compiete with circuit diagram, 4/11, plus 1- P.C.

BATTERY CHARGER KIT
Incorporates metal tifi T is for
A.C. mains 200/250 volts. Charges either 12, 6 or 2 voit
accumulator at 1 amp. Complete with circuit diagram.
Price 19/11, plus 1/6 post and packing.

8 mfd. 500 volt.

WE CARRY LARGE STOCKS OF COMPONENTS AND WELCOME YOUR ENQUIRIES

THE LATEST RANGE OF W.B. H.F. SPEAKERS |

Incorporating the NEW Composite Cone |

W.B. 6in. H.F., 10,000 lines, 3 ohms ..

W.B. 8in. H.F., 10,000 lines, 3 ohms .

W.B. 9in. H.F., 12,000 lines, 3 ohms .

W.B. 10in. H.F., 12,000 )ines, 3 ohma. . -
(Als0 available 15 ohms imped.)

ELECTROLYTIC CONDENSERS
BRAND NEW!
Alumintum Container, Helght 2{in.
| x 1jin. dia. Price 1/2 cach, 12/- per doz., 140/- per groes.

PRICE r

£4 5 0 Plus 2/6  PACKING,
L] -

CARRIAGE & INSUR!
The Output Transformer supplied is for use with a loud-
speaker of 3 ohms impcdance, and we would suggest that
the output of the completed amplifier justifies the use of
one of the latest W.B. H.F. Speakers which can be supplied
as follows: 8in., 60/6; 9in., 67/-; 10in., 73/8. Al pius
2/6 pkg., carr. ins.

Circult Diagrams only, available separately at 1/-.

To those who require this Amplifier ready-built we can
supply it at £5/1/-, plus 8/6 pkg., carr., ins.

£210 6
£3 0 8
£ 7 0
£313 6

ELECTRO-MAGNETIC COUNTERS, 0-9999 repeating, 3-ohm coil, operates down to
1§-v., G.P.O. subscribers type, fitted cover, size 1§in. X 1jin. by 4}in. long, an excep-
tional bargain, 5/- post 1/-; 48/- doz., post 2/4.
VENNER TIME DELAY SWITCHES, 24-v. operation, consists of a high grade clock-
work movement, with external press button wind, 2 electro magnets with 5-pole
cam operated contacts, in smart metal case size 3}in. x 2}in. x 2iin., fitted 4-way
terminal block, new boxed, fractlon of original cost, 7/8. post 1{3.
HOOVER BLOWER MOTORS, dual voltage, with terminations for 12 or 24-v. D.C.,
otherwise suitable for 20 or 40-v. A.C., length 5}in., dia. 3in., fan casing 4}in. dia.
inlet and outlet ports 1}in. dia., the most useful and versatile biower offered, sultable
for car heaters, air conditioning and cooling purposes, new, unused, 25/-, post 1/6.
ELECTROLYTIC CONDENSERS, 32-mfd. 450-v. D. by Zenith, Micamoid, etc.,
new and guaranteed, cartons of 25 condensers, 20/-, post pald.
PROJECTION UNITS, consists of an optical mount, fitted with a bloomed 1/2.2 Achro-
matic lens, 3in. focal length, at one end, also a convex/concave gronnd glass at the
other, attached to an enclosed , fitted with a 24-v. 15-watt lamp, and polished
reflector, fraction of original cost, 10/-, post 1/-.
PERMANOID (P.V.C.) covered connecting wire, single 1/032 tipned copper. .030
Insulant, brand new 250-yd. coils, in red, yellow, green, brown or purple, 12/6 coll,
post 2/-. 5 coils one of each colour, 50/~ carriage 6/-. Samples on request. ;
VARIABLE RHEOSTATS, wire-wound on ceramic, 50-ohms at 1-amp., laminated
wiper arm, bakelite knob control, in diecast cases size 5¥in. x 4}in. x 2}in., fitted onjoff
toggle switch and 2 cannon plugs,new, boxed, 7/8, post 1/6.
V.H.F. SWITCHES, an ideal awitch for use when one aerial feeds two T.V. etc., sets,
4-position switch gives the following conditions, both off, No. 1 on only,No. 2 on only,
both on, in base mounting metal cases size 4in. x 2}in. x 1}in., fitted 3 Pye
sockets, new, unused, worth 20/-, our price 3/6., post 1/-. -
Many other bargains; send 3d. with S.A.E. tor current lists.
SELSYN TRANSMITTERS (Magsiips), 3in. type, pure synchro x-y-1-2-3, sultable
as master or slave, 50 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 in a
100 per cent. follow in the other(s), both clockwise or anti-clockwise, supplied brand
mew with test report, in tropicaiised sealed cartons, value £8 each, our price 25/-,
post 2/-, 2 for 50/-, Post paid with wiring diagram. SIEMEN’S HIGH SPEED RELAYS,
coll res. 145 obms, single-pole ch iath t, adjustable armature
:amion and contact gap, well worth 35/-, our price, new, unused, 5/-, post 6d., 50/~
l0z., post 2/-.
DEWAR FLASKS (vacuum flasks), 10-litre capacity, internal dia. 8in., depth 24in.
fitted metal base, German manufacture, for storing liquid oxygen, etc., 50/ each,
callers only, we cannot dispatch.
TELEPHONE SETS, consists of 2 combined recelvers and microphones, connected by
20ft. twin flexible, provides perfect 2-way communication (up to 1 mile with extra fiex),
seli-energised, no battery required, complete ready for use, new, boxed, 12/6, post

CRYSTAL SET COILS, high-galn dual range med. and low., complete with crystal
set, circuit, 2/8, post 4d.; Variable conds, .0005 mfd., bakelite dielectric, complete
with polnter knob, 3/8, post 4d.; Germanium detector, latest wire-ended type, 2/-.
post 3d.; Wavechange switches, §d., post 3d.; Clix plugs with sockets, 4 sets 2/-, post,
4d. Al items to construct a crystal set, 10/-, post paid- D.0. SERIES MOTORS
12-24 v, 15/20 ampa., size 6}in. long 33in. dia., fitted fin. dia. shait, weight 8lb., a very
superior motor, originally cost £10, our price, new, unused, /8, post and packing 2/6.
MAINS MOTORS, 200/250 v. A.C./D.C., one end fitted enclosed fan blower, the other
fitted enclosed reduetion drive gearbox, with 2 final drive shafts giving 30 and 175 r.p.m.,
also another drive revolves in } steps at 8 r.p.m., length 1lin., width and height approx.
4in., perfect condition, 20/~ post 2/4.

MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel.: HAR 1308

MIDLAND INSTRUMENT C0.—

20 WATT AMPLIFIER FOR 50/-

20 WATT AMPLIFIER FOR 50/-. less valves, Front panel 19in. wide for rack
mounting 18in. deep. This unit is divided into 2 sections, the top section con
the amplifier and consisting of output transformers, valve-holders, etc., tone control,
volume control. Valve line-up 2 PX 25's, MHL4 and a Ul4. Contains also a 3in.
0-200 milliamp meter, complete with input and loudspeaker sockets. The bottom
portion contains the power supply unit for 200-250 v. mains and consists of mains
transformer 500-0-500, 120 milliamp 3-4 volt heater windings, smoothing choke,
d variable ist. etc., also power output for providing H.T. and
heater voltages for a pre-amplifier. Indicator light and on and off switch. Sold less
valves, believed to be in working condition at our NEW PRICE of £2/10/-, carriage
15/8. The weight of this amplifier is approximately 50 lb.
AERIAL COUPLING UNIT. Type G. Ref. ZA.0843. Containing large inductances,
variable transmitter type condensers, 0-1 ma., M.C. meter Zin. dia., indicator light,
ete., with controls brought out to front panel 15 x 1lin. Contained in metal box
15 x 11 x 15in. deep with 2}in. hinged Ud, complete with eircuit. In new con-
dition, apart from external scratches to case. Price 27/6. carriage 6/6.
WIRE WOUND POTS. 10,000 ohms, 4in. dia., 2}in. deep with wiper-arm and 8in.
spindie, new condition, dismantled from unlts, price 8/8. postage 2/-.
UNISELECTORS. Siemens miniature 3 banks of 10 contacts. 3 sets of wipers
set nt 120 degrees. Coll resistance 10 chrus, Stripped from new equipment. Price
27/, postage 1/6.

ARTHUR T. SALLIS (W.wW.),
93, North Road, Brighton, Sussex. Tel.: Brighton 25806

e PRATTS RADIO wsmmm
1070 Harrow Road, London, N.W.10

(Nr. Scrubs Lane) Tel. LADbroke 1734

AMPLIFIERS
College general-purpose units. MODEL
ACI10E, 4 valve, 10 watts. Neg. feed-
back, £]0/7/6. MODEL ACISE,
6 valve, 14-15 watt P/P output. Feed-
back over 3 stages, £14/14/~. MODEL
AC32E, 32 watts P{P output. Feedback
over 3 stages, £19/15/-. MODEL
T10E, for D.C./A.C. malns, 6 valve,
P/P output. Feedback over 3 stages,
£12/19/6. Al are COMPLETE
WITH CASES and chrome handles.

MODEL ACT0E £10/7/6.
THEY HAVE A SEPARATE MICROPHONE STAGE and gram. Inputs allowing MIXING

of speech and music. Outputs match 3, 8, 15 obm speakers. MODEL Q8C, 6-valve unit
with Bass and Treble controls. P/P output of 9 watts. This amplifier incorporates an
18 section O/Transformer. Variable feedback from zero to 25 db. Output impedance
3.6 to 239 ohms. Complete chassis, £14/14/-. Ce lete range of ries ilable,
also tape recorders, amplifiers, etc. Stamp for list. All amplifiers ready for use and
cariiage paid. Terms avallable.
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Best Buy at Britain’s

E.M.l. OUTPUT METER. Desk type incor-
porating a 2%in, | mA, meter together with
instrument rectifier, etc. 2 ranges 0-500 milli-
watts and 0-5 watts and decibel scale. Brand new
in original manufacturer’s boxes with instructions.
Price 35/-, post 1/6.

METER BARGAINS, ALL BRAND NEW

15 v. {50 ~) mov. iron 24in. pnl. meg.... 8/6
20 volt moving coil-2in. sq. pnl. mtg. 7/6
3,500 volts moving coil 34in. projection 10/~
150 milli- -amp. 2in. sq. pnl. mtg. ......... 7/6
5 milli-amp. moving coil 2in. sq. pnl. mtg. 7/6

20 amp. moving coil 2¢in. dia. ............
ImA. 2}in. barrel flush pnl. mtg. ~
| milli-amp. 24in. barrel desk type..
100 micro-amps. barrel pnl. mtg. s

0-1,500 in 15 clear divisions. Only ...
500 mA. Thermo Couple 2in. sq. pnl. mtg.

426
5/-

COMMUNICATIONS RECEIVER
ADMIRALTY TYPE B.28 (MARCONI
CR.100). Valve line up 2 RF, F.C. separate
local Ose, 3 L.F.'s, 2nd Det., Output, B.F.O.,
and rectifier, Self contained power supply
200/250 volts A.C. 5 cps. Variable Selectivity
{crystal filter), 6,000, 3,000, 1,200, 300 and
100 cydes. Frequency coverage 60 kcfs to
30 Mc/s in six ranges, continuous except for .
gap between 420 to 500 kefs. Size 16in. X
I34in, X 12in. Weight 82Ib. The set for the
serious operator. Thoroughly overhauled
and in good condition, complete with new
valves and air tested prior to despatch. A
real bargain at only £27/10/- plus £1 carriage.

RECEIVER 25/7 (TR.I196). This is a six-valve
superhet receiver with 465 ke¢/s I.LF.s. Complete
with all valves—2 EF39, | EK32, 2 EF36, | EBC33.
In good condition with full conversion data, Price
27/6 plus 2/6 carriage.

COMMUNICATIONS RECEIVER TYPE
R.EI155. For world-wide reception. WE
ARE ONCE'AGAIN ABLE TO OFFER THESE
FINE RECEIVERS ABSOLUTELY BRAND
NEW IN ORIGINAL TRANSIT CASE AT
£11/19/6 plus 10/6 carriage. This delivery
is in really fine condition. If you are con-
templating the purchase of one of these
receivers in the near future, we advise you
not to delay in order to secure a really
. ““MINT " receiver.

SLIGHTLY USED MODELS STILL
AVYAILABLE. Price £7/19/6 plus 10/6
carriage. All receivers gladly demonstrated
to callers and air tested prior to despatch.
Send /3 for full details and circuit, which is

METER RECTIFIERS. | mA. Salford Instru-
ments,8/9. 5 mA, Salford Instruments, 6/9. 2mA
S.T.C. as used in E.M.l. Output Meter, 5/6. All
are full wave bridge and brand new.

METAL RECTIFIERS. Heavy duty Selenium
104in. long with 3%in. square plates, Two are
required for a full wave bridge giving 48 volts at
10 amps. Brand new and ridiculously cheap at
only 57/6 per pair plus 2/6 post. R.M.4 250 volts
250 mA. Only 12/6. R.M.2, 4/3 each or 2 for
8/-. Selenium 300 volts 100 mA. Brand new,
ex-W.D., 6/9 each.

X'TALS
465 kefs S.T.C. tin. pins suitable for crystal
gates, |IF checking, etc. Brand new, boxed,
10/- each.
200 kcfs American G.E.C. }in. pins suitable
for crystal calibrators, ete. Brand new, boxed,
10/- each.

6§ VOLT H.R.O. VIBRATOR PACK. Gives
165 volts at 80 mA. smoothed D.C. Uses Mallory
Vibrator, 6 X 5, heavy duty smoothing choke, etc.
In black crackle cabinet size 7in. X 7in. X 6in.
Brand new, only 29/6.

POWER UNIT TYPE 285. A.C. mains
input 230 v. 50 ¢ Outputs E.H.T, 2 kV.
@ 5 mA., HT. 40 volts @ 200 mA., L.T.
63v. @ 17 amps., fully smoothed, 2 chokes,
paper condensers, etc., complete with
valves 5U4G, VU 120 and EF 50, This was
the ground power unit for the *‘ Gee'
equipment and should be very useful for
T.V., ete. A REAL BARGAIN AT ONLY

69/6.

RACKS. 6ft. '* U’ channel P.O. type for 19in.
panels, heavy angle base, Price 79/6, plus carriage
at cost.

RECEIVER TYPE R.1359. This is a super-
het type receiver covering 130 to 520 Mc/s
in two ranges. The local oscillator is type
CV 52 and the LF, frequencL is 13.5 Mc/s

with a band width of 3.5 Mc/s or 420 Kcfs,
IN FIRST-CLASS CONDITIO Price £20.

TRANSFORMER BARGAINS. Brand new
ex-manufacturer’ ssurplus drop through. Primary
200{250 volts 50 ¢ps.” Secondary 310-0-310 v.
70mA., 63 @ 3a.,4v. @ 2a. Can be used with
either 4 v. or 6.3 v. rectifier. Only 9/6 plus |/6
post. A similar type transformer 325-0-325
100 mA.. 6.3 4 a., etc,, can be supplied to callers
only at |4I6

Filament transformers, standard tapped primary,
12v. !4 a. and 4 v. 1} a. secondary. Only 7/6.

pplied free with each receiver.

A.C. MAINS POWER PACK OUTPUT
STAGE. Enable the R.I155 to be used to
operate speaker from 200/250 volts A.C.
without ANY MODIFICATION WHAT-
EVER. All our power packs have heavy duty
transformers, are complete with leads and
Jones plugs and are guaranteed for 6 months.
Type A. In smart black metal case, size
Lin, X 44in. X 6,m less speaker, price
£4I|0/- plus 3/6 carriage.
Type B. With built in 5in, speaker In black
metal case size 134in. X S54in. X 74in. Price
£5/5/- plus 3/6 carriage.
Type €. With an 8in. speaker in specially
designed beautiful black crackle cabinet
speaker to match receiver, size | | {in. X 10}in.

6in. A de Luxe job. Price £6/10/- plus 3/6
carriage.
NOTE: 10/- REDUCTION WHEN PUR-

CHASING ANY OF THE ABOVE POWER
PACKS WITH RECEIVER.

TRANSMITTER TYPE 2. Ffrequency coverage®
1.2 to 17.5 M¢/s in four bands. M.O., Buffer,
P.A., 2 stage Modulator, built in stabilised A.C.
mains power pack, P.A. Anode current meter
M.C.W., CW, 'and R.T. operation. Can be
crystal controlled. Super *‘‘Table Topper'’
size 24in. X 124in. X 174in. weight 134lb. Com-
plete with all valves ready for operation. In
first-class condition and tested before despatch,
with circuit and full instructions. Only £16/16/-
plus 14/- carriage. Can be demonstrated to
callers,

ROTARY POWER UNIT TYPE 104. Input
{2 v., Output 230 volt 60 mA. and 6.3 v, at 2.5 amp.
Fully filtered and smoothed and noise suppressed.
Ideal for car radio, etc. Only I5/- each.

HEAVY DUTY SLIDING RESISTORS.
250 watts rated to carry 25 amps., resistance
0.4 ohms, suitable for physics labs, charging board,
etc. Labora(ory type with worm drive, on metal
stand, size 9in. X 4in. X 6in. high. Price 7/6 each.

BRAND NEW.

Ik I SO O

INDICATOR TYPE 182A

| 5U4G, 4 SP6] and a
6%in. C.R.T. Type VCR 517, complete with Mu
Metal-screen, 9 wire wound pots,with large assort-

Indicator contains 3 EF50,

ment of resistors and condensers. Can be con-
verted to Oscilloscope (as described in ** Radio
Construetor '*). Circuit supplied. Tubes have
no ** Cut Off '’ and can be demonstrated to callers.
BRAND NEW (less relays). in original transit
case, 67/6 plus 7/6 carriage.

INDICATOR UNIT TYPE 95. Exactly the
same as the 62 indicator unit but is 50 cycle ver-
sion, Double decker chassis, containing loads of
components, 16 SP61, 2 EB34, 4 EAS0, etc., etc.
Brand new condition {less VCR97).. Only 45/- plus
716 carriage.

U.S A. DYNAMOTOR
< 12 volts D.C. input, 250 volts 60 mA. output,
weight 221b., size 43in. X 3in. diameter, Ideal
for car radio, mobile amplifiers, small trans-
mitters, etc. All tested prior to despatch.
Only 22/6 post paid.

45 Mc/s PYE STRIP. Vision unit for London
frequency complete with 6 EF50 and EASQ.

Circuit provided: Ex-brand new units. Price
(£3/10/-.
E.H.T. TRANSFORMER. For VCR97, etc.

Mains input, output 2,500 volts, 4 volts at 2 amps,
and 2-0-2 volts at 2 amps. Fully guaranteed at
35/- plus 1/- post.

NITROGOL CONDENSERS. With cera-
mic insulating terminals, 8 mfd. 2 kV. wkg.
size Sin. X 32in. X 44in., at 12/6 each. 4 mf
2 kV wkg. size 3tin. X 2;|n X 4%in. at 7/6
each.}4 mf, 1.25 kV, wkg. size 3{in. X 24in, X
44in. at 5/6 each. Block Condensers. 40 mf.
450 v. wkg. metal case paper insulation size
44in. X 54in. X 44in. Weight 54lb. for
power factor correction, etc. Price 15/-
plus 2/- post.

U.S.A. BLOWER MOTOR for 105 volts A.C.
operatlon. Outlet 2}in. diameter, extremely
powerful. Snip for only 22/6 plus 2/- post.

BAND Il TEST SET. Covers 160 to 220 Mc/s
and incorporates 5 Mc/s crystal Oscillator. Com-
plete with 4 VR 91 (EF50) and | VR{35 and
5 Mc/s crystal, circuit diagram and instruction
booklet. See March issue for full details, A
REAL BARGAIN at only 59/7 plus 5/6 carriage.
CABLE. Heavy duty twin polythene weather-
proof, suitable for extension mains, lead, etc.
SPECIAL CLEARANCE OFFER, 3%9/6 per 100 yd.
coil, plus 3/6 carriage. S.A.E. for sample.

3 CENTIMETRE TEST SET. Type 205A.
In brand new condition. £17/10/-.

R.1355 RECEIVER. Complete with all valves,
Good condition. SUPER BARGAIN AT ONLY
22/6 plus 7/6 carriage.

BARGAINS, BARGAINS, BARGAINS, HUGE
STOCKS OF COMPONENTS, RECEIVERS,
VALVES, AT SPECIAL REDUCED PRICES FOR
CALLERS.

NI

I fifHl lit

CHARLES BRITAIN (Radlo) Lid.

o

&R

LTD.

UPPER SAINT MARTIN'S LANE
LONDON, W.C.2.

TEMple Bar 0545

One Minute from Leicester Square Station (up Cranbourn Street)

Shop Hours :

9-6 p.m. (9-! p.m. Thursday)

Open all day Saturday
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AMPLIFIERS BY SAVAGE AND PARSONS. Output 50 watts.
With 4-KT66’s in parallel push-pull. Standard 200-250 v. Mains input.
A.C. Output Impedance 600 ohms line. High Imp., Gram and micro-
phone input. Bass Boost control fitted. This excellent quality amplifier
is housed in a strong metal case and is ready for use. Our price £25,
carriage £2.

MOTOR GENERATOR. D.C. input 24-28 v. 62 amps., 8,000 r.p.m.
A.C. output, I15 v. 7 amps. at 800 cycles single phase. Made by Eclipse
Aviation, U.S.A. Price, £4/10/-, carriage 10/-.

VARIABLE SLIDER RESISTOR, (7.5 ohm at 8 amps. 12/6, p.p.
2/6.

MASTERADIO VIBRATOR UNIT. H.T. I50 v. at 85 m/a, L.T.
6 v. Complete in metal case, size 10 x 5% x 3in. 37/6, p.p. 2/6.
HIGH VOLTAGE CONDENSERS. .0045 mfd., at 30 kv. D.C.
working. 12/6, p.p. 2/6.
VARIABLE CONTROL on ceramic formers. 200 ohms at 50 watts,
Dia. 24in, spindle 1}in. 7/6, p.p. 1/6.
BATTERY CHARGERS. Up to I5 v. at 5 amps. Complete with
meter and variable resistor. |Input 200-250 v. A.C. £4/10/-, carriage
7/6. Battery Chargers, ditto, with glass rectifier, £3/15/0, carriage 7/6.
VALVE TESTER, TYPE 4. 200-230 v. A.C, intput. Ex-Govt., in
good condition, with descriptive book containing circuit diagram of
. instrument and how to test valves from 1.4 v. to 40 v. With valve-
holders for Brit., 4, 5, 7 pin and Octal, U.S., 5 and 7 pin, 1/Octal, side
contact, large Brit., 4 and 9 pin. Acorn and diode. Housed in sub-
stantial wooden case. Price £7/19/6, carriage 10/-.extra.
WESTON ALL-PURPOSE A.C./D.C. TEST METER, MODEL
E.665. New and unused, complete with leads and batteries. £8 each
only, pp. 3/6.
WESTON BATTERY OSCILLATOR, MODEL E.692, TYPE 2.
Also new and unused, Coverage 100 kc/s-26 Mc/s. Audio output
approx. 400 ¢/s. Available at the ridiculously low price of only £5/19/6,
p.p. 4/6. (Oscillator complete with instruction booklet.)
42in. EXPONENTIAL HORNS. l{in. fitting. These horns have
a 28in. square flare, weight approx. 25 lb., and measure 44in. from top
to bottom. £2/19/6, carriage 7/6.
VITAVOX PRESSURE UNITS. Heavy duty, P.M. 20 watts. To
fit the above horns. £4/9/6, carriage 5/-.
ROTARY CONVERTERS. 12 v. D.C. input, 230 v. A.C. output, at
100 watts. Brand new. £4/17/6. Ditto, 24 v., same price, carriage 7/6.
AN/APA-| CATHODE RAY INDICATOR AMPLIFIER UNIT.
Complete, comprising OF. 3BPI C.R.T., 7-6SN7GT, |-6H6, 1-6G6,
1-2X2, 1-6X5 valves. Bargain value, £4/9/6, plus 10/- carriage.
PHOTO-ELECTRIC MULTIPLIER CELLS, TYPE 931A. £2/10/-,
p-p. /-
VARIABLE VOLTAGE REGULATOR TRANSFORMERS.
Input 230 v. A.C. at 2| amps. Output 57.5 in 16 equal steps to 230 v.
at 21 amps. Ex-Govt. In perfect condition. £I5, carriage 5/-.
TRANSFORMERS PUSH-PULL OUTPUT (BY PARMEKO).
25 watts for 6L6é valves. To match, 3, 8 and 15 ohms. New and
unused. 29/6, p.p. 3/6.

RECEIVER TYPE 3121, ILF.F. New-.and unused, complete with all
valves and relays, etc.,, €4/19/6, carriage 7/6.

HALF MILE OF TWIN DON *“8" TELEPHONE WIRE.

Brand new, on wooden drums, £2/12/6 per drum, carriage 10/-, England
only.

CAMERA CONTROL UNIT, TYPE 35. 24 v, 25/-, p.p. 2/6.

HIGH-VOLTAGE TRANSMITTING CONDENSERS. Hank
Pot Type (25 pf. 8 kV) (400 pf. 9.6 kV.) (500 pf. 15 kV.) (600 pf. 9.6 kV.)
(750 pf. 15 kV.). Any type, 3/6 each, p.p. |/-.

CHROMIUM PLATED EXTENDABLE AERIALS. Min. length
12in. Max. length 48in. Suitable for car radio aerials. 8/6 each,
p.p. 9d.

CATHODE RAY TUBES. Type 3BP!, new and unused, with base
and screen. 42/6, p.p. 2/-.

CATHODE RAY TUBES. Type VCR (38 (ECR 35) with screen
and base, in new and unused condition, 42/6, plus p.p. 2/-. VYCR 97,
ex-equip., in good order, 20/-, p.p. 3/6.

CATHODE RAY TUBES. Type CV (526, 2%in., 4 v. filament,
3,000 v. anode, complete with base and mu-metal screen, 20/- Ea.
p.p. 2/6

POWER UNITS. Type 3, made for use with the R.1132A, this is
. a standard rack mounting job to match the receiver and is for 200/250 v,
50 cycle mains with output of 250 v, D.C., 100 mA. at 6.3 v. 4 amps.
£3/10/-, carriage 5/-..

VARIABLE RESISTORS. (52 ohms at 2 amps., twin tubes, precision
controlled. 21/-, p.p. 2/6. 20 ohms at 74 amps., 21/-, p.p. 2/6.

CARBON HAND MICROPHONES. No. 4A, with switch, lead
and plugs. New and unused, 8/6 each, p.p. 1/-.

15 LITTLE NEWPORT ST., LONDON, W.C.2.
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GZA This Month’s
Bargains

—
GERMANIUM DIODES, 2/- each or 6 for 9/-.

METERS. 24in. Flush mounting M.C. 100 mA., 0-10 mA,, 0-30 mA.,
12/6 ea. ; 2in. Flush square 0-5 mA., 10/- ; 0-15 A, proj. thermo.
24in., 7/6 ; 0-9 A_ hot-wire, 5/- ; 0-1 mA. 2in. Flush, 20/~

TEST METER. 7 ranges as follows : 1.5 v, 3 v.,, 150 v. 6§ mA_,
60 mA., 5,000 ohms, 25,000 ohms 24in. dia. scale M.C. meter. Rotary
selector switch. Black  bakelite case, 6 x4} x 4 fitted . with
removable lid, also provision for internal batts., ranges can be easily
extended. Bargain price 30/-, plus 1/€é post.

AONPNL NP NL NI NS NN NI NI NI NI L NP NP NSNS NP NSO
)SPECIAL OFFER, AR88 SPARES. Cabinets, comnlete'with(
base, feet and side strips, £4/15/- each. Pkg. and Carr, 5/-. Set
of 14 valves for D'’ or "‘LF'* model receivers, £5/10/-. Panel
escutcheons, 22/6 each. * D * type l.F.S., 12/6 each. Good
selection of Spare Coils available for *“ D ** Model, 7/6 each.
)Matching Speakers by R.C.A_, fitted rubber feet 'and 6ft. lead,
65[;; Output Transformers to Govt. specification, 37/6
each. /

VL ANAN AN N AN ALNINININI NI NSNS NP

DEAF AID CRYSTAL MIKE UNITS, 12/6 each, post 9d.
CRYSTAL HAND MICROPHONES. Complete with {ead and
plug. High quality, very sensitive, chrome finish. List price 2 gns.
Qur price 25/-. Few only.
COPPER WIRE. 14g H.D. 140 ft. 15/-, 70 fc. 7/6, postage and
packing 2/-, Other lengths pro rata.
SPECIAL VALVE OFFER. B66A, 17/6 each, or 30/ pair., 807's,
10/- each or 17/6 pr. 931A, 45/-. 8298, 60/-. TZ40
35/-. 832 at 25/-.
STREAMLINED BUG KEYS. By famous ma2nufacturer. List
over £4. Our price 45/-. AIR SPACED COAXIAL CABLE,
150 sbm (normal price 3/11 per it.), 20 yd. coils only. £l per coil,
post free.
SHADED POLE MOTORS. Ffor Tape Recorders, etc. Voltage
tapping rlace 200/250 v. 3-hole fixing. Our price 12/6 ea. or 21;= pr.,
P. & P. |/6 either.
Carriage paid on all orders over £1 except where stated. Please
include small amount for orders under £1.
Please print your name and address.

CHAS. H. YOUNG, G2AK

Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM |
*Phone: MIDLAND 3254

All callers to 110 DALE END, BIRMINGHAM 4 i
*Phone: CENTRAL 1635

Television ° Radio ° Record
CABINETS MADE TO ORDER

ANY SIZE OR FINISH

CALL OR SEND DRAWINGS FOR QUOTATION

B. KOSKIE

72-76 Leather Lane, Holborn, E.C.1
Phone : CHAncery 6791/2

(DEPT. E.)

GERrard 6794/1453,

RELAYS

BUILT TO SPECIFICATION.

Types 3,000
and 600.

COIL WINDING AND TROPICALIZING. |
KEY SWITCHES AND TELEPHONE EQUIPMENT.
Send for Price List or quotation.

KAYE ELECTRICAL MANUFACTURING CO.
Havelock Works, Havelock Place,

Harrow, Middlesex.
HAR. 1432,
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DENCO F.M.
SUPPLIES FINEST QUALITY AUDIO OBTAINABLE TODAY.
Complete Kit obtainable at £6-7-6
or built and aligned at £8-10-0
All parts obtainable singly as per Dencos’.
Requires 230 v. at 50 m/a.
. Will work into P/U sockets or amplifier.

FEEDER UNIT

F.M. Catalogue (D.T.B. 8,) Price /6.
6.3 v.at 1.5 amps.

TRI1196 RECEIVER

receiver with 485 kefs I.F.’s.

data. 27/6, plus 2/6 post and pkg.

Receiver 25/73. This is a six-valve superhet
Complete with
all valves—2 EF39, 1 EK32, 2 EF36, 1 EB33.
In brand new conditlon with full conversion

6 WATT AMPLIFIER (UNDISTORTED)
Manufactured by Patmeko and Sound Sales
for Admiralty., 4 valves, PX25, MS{PEN,
AC/HL, MUl4. Output Mawhmg and 30
and 15(1 100/250 v. A.C. COMPLETE IN
STEEL GREY AMPLIFIER CASE, £9/10/-.
Call for Demonstration.

relays, switches, 7 po

OPEN MONDAY to Sat,9—6. THURS. 1 o’clock. 67/6.

SEND STAMPS FOR NEW

1954 28 - PAGE CATALOGUE

STROBE UNITS. Brand New, in sealed cartons,
these contain 6EF50s, 5EA50! 18P61,a host of
8, chokes,
and 5 smoothing
condensers, size 18in. X 8Hn X 7%in. Only

RCA 931A PHOTO-ELECTRIC CELL AND
MULTIPLIER. For facsimile transmlssion,
flying spot telecine transmission and research
involving low light-levels, 9-stage multiplier.
Brand new and guaranteed, only £2/10/-.
8pecial 11-pin base 2/-. Data sheeta supplied.

RADIO-GRAM CHASSIS

3 Wave-band Superhet. Med., long and
short.

5 Latest Type MULLARD Valves.

4 Position Switching. Gram., med., long
and short.

‘Provision for Extension Speaker. AC,

Malns. 110/250 volts.
Chassis {1in. x 7in. x 2§in.
Or Chassis’ [34In. x 64in. x 24in.
S4in. PRICE £10/5/-.

BRAND NEW AND GUARANTEED, CARR.,
PACKING AND INS. 10/-.

Scale 8in. Square.
Dial 10in. x

BOWTHORPE CONTINUITY METER
Dual scale 0-5300 ohms and 100-200,000 ohms moving
coil operated {rom 4}-voit internal battery, Bize
6in. X 3in. xdin.
Orighml price, £8/19/~.
Our price, brand new, £3/5/-.

MORSE PRACTICE KIT
Complete with buzzer, morse tapper and battery
compartment on baseboard, 8/-, post paid.

T.C.C. .1 mid. 5/7,000 v. wkg., type CP58QO, bakelite
case, 7/6 each.

CRYSTALS
200 kefs, 2 pin, US.A. ... 10/-
465 keis, 2 pin, US.A. .... 10/-
500 kefs, 2 pin, British  .........cceevee 15/~

INDICATOR UNIT TYPE 182A
Unit contains VCR517 Cathode Ray 6in. tube, complete
with Mu-metal screen, 3 EF50, 4 8P81 al:id 1 65U4G

EF50 (VR9I1A)
The seleeted EF50, Red 8ylvanian, original boxes
10/- each, 90/~ for ten.

valves, 9 wire- v\ound volume
of and Buitable either for basis

of ion (futl picture guaranteed) or Oscilloscope.

SPECIAL OFFER
Our Tape-Deck Amplifier and Power Unit
(List £16/16/-) and TRUVOX Tape-Deck
Mark [il (List £23/2/.). £36. Call for Demon-
stration or send for full details.

offered BRAND NEW (lesa relay) in original packiog
cases at 87/@. Plus 7/8 carr. ** Radio-Constructor ™
*scope circuit included. Complete kit of parts for this
scople, £8/18/6.

RECORD CHANGERS
COLLARO RC3 531, Latest model 3-speed. Brand
new maker's carton, cream finish. £10/10/-, carr.
free.
Latest model 3-speed, by very famous manufacturer,
plays mixed records. £10/10/-, carr. free.

PYE 45 MC/S. STRIP.
TYPE 3583 UNITS
8ize 15in. x 8in. X 2in. Complete with 45 Mc/s. Pye
8trip, 13 valves 10 EF50, EB34 and EA50 volume

ROTARY POWER UNIT TYPE 87"

Input 24 v. Output 230 volts 65 mA. and 6.3 volts
2 amps. Fuilly fiitered and smoothed and nolse sup.
pressed. Ideal for car radio, etc. BRAND NEW
ONLY 15/~ (postage, etc. 2/6)

METRO-VIC (METROSIL) PENCIL
TYPE E.H.T. REGULATOR up to 10 k.v.
Particularly suitable for regulating E.H.T. Fly-Back.

controls and hosta of R and
Sound and vision can be incorporated on thls chassis
with minlmum space. New condition. Modification
data supplied. Price £5. Carriage paid.

VOLTMETERS
6 v. M.C. 24in. Projection 10/-
15 v. (50 ¢c.) M.I. 2}in.  Flush 10/-
20 v. M.C. 2in. Bguare 716
150 v. M.C. Qun Flush 10 -
300 v. M.C. 12/
300 v. A.C. Pm]ection lﬂn. Dldl 50/-
AMP-METERS
1A, M.C  2}in. Projection 10/~
3 A, T/C 2in. Bquare 6/~
6 A, TiC. 2}in. Flush 7/6
15 A. M.L 4in. Projection 21/-
20 A. M.I 2}in. Flush Mtg. 12/6
30 A. MC. 2in. 8quare e
MILLIAMMETERS

500 uA, M.C. 2in. Round 15/~

mA. M.C 2in. Bguare 17/6
1 mA. M.C. 24in. Flush 22/6
1 mA. M.C. 2}in. Desk Type 25/-
5 mA. M.C. 2in. Bguare 78
10 mA MC. 2}in. Flush 10/~
30 mA. M.C. 2in. Round 716
30 mA. M.O. 2}in. Flush 10/-
50 mA. M.C. 2in. Bquare 78
150 mA. M.C. 2in. 8Square 716
200 mA. MC. 2jn Flush 10/-
300 mA. M.C. 2}in. Round 10/-
500 mA. M.C. 2%in. Flush 10/~
G.E.C. 1mA. Meter Rect. 10/-

M.C. = Moving Coil. M.I. = Moving Iron.
T.C. =~ Thermo-Coupled.
All Meters are Brand New and In original cartons.

G.E.C. RECORDING TAPE
600ft. Reels.. 10/-

1,200ft. Reels . 176
BUY NOW—UNREPEATABLE BARGAIN,

R.F. OSCILLATOR COIL UNIT
6—18 kV., including EYS| valve, 37/-.

AMERICAN 12 v. DYNAMOTOR
OQutput 250 volts. 80 mA. Weight 5 Ib, Sultable for
Car Radio or Electric Razors, 22/6.

R.F. UNITS
Type 24
20-30 Mc/s.

Switched Tuning.
With 3-SPél

15/= eacH

aRArs'lD NEW

pe 25

40-. EO Mcfs.
Switched Tuning.
With 3-SPé1.

19/6 eacn

BRAND NEW.

R.F. UNITS
Type 26
50-65 Mc/s.

Variable Tuning.

2—VRi36. |—VRI137

35/- EACH

BRAND NEW,

T.V. PRE-AMPLIFIER FOR LONDON AND BIRM.
INGHAM. Complete with 6AM6. Ready to plug into
your set, 27/8. P.P. 2/6.

No. 38 ** WALKIE-TALKIE " TRANS-
RECEIVER, complete with Throat Mike, phones.
Junction Box and Aerial Rods in canvas bag. Freq.
range 7.4 to 9 Mc/e. Range approx. 5 miles. All
unita are as new and teated before despatch. £4/10/-.

426 CONTROL UNIT
Containing 4-EF50, 2-SPét, 2-EAS50, |-EB34,
2-single-gang .0005 tuning condensers. W/W
volume/controls, swltches, condensers and
resistors. Size {2in. x 9in. x 5in. New con-
dition, 35/-, carr. 3/~

CRYSTAL MICROPHONE INSERTS

86 86

POST FREE POST FREE

Ideal for tape recording anq amplifiers. No
matching transformer required.

CATHODE RAY TUBES
VCR139A. 2}in. C/R. Tube. Brand new

in original cartons (carr. free) ........ £115 0
VCR9?. Guaranteed full T/V picture
(CarT. 2f+). . 2uvivvir v iinnnonaanann £2 0 0
VCR517C. @Quaranteed full T/V picture.. £1 15 0
MU METAL SCBEENS for YCR97 or
P.P 10 o
au: ENLABGEB
TTEIR,...= N 17 8

_crazed—slight

VCR%7. 15/, carr. 2/-. Brand new and
cut-off—Ideal for ‘Scopes.

Limited quantity.

PHOTO CELLS G.S.18. Brand new, 25/-, I

PLEASE ADD POSTAGE. ARTICLES UP TO 10/-, /-

€1, 16, €2, 2)-.
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snvaluable

Introduction to Valves

By R. W. Hallows, M.A.CanTaB.,, M.I.LE.E,,
and H. K. Milward, B.Sc.LonDp., A M.ILE.E.
Describes the principles of operation of the
radio valve and its uses in circuits of various
types. Following an explanation of the funda-
mental thermionic valve, the book deals with
diodes, triodes, tetrodes and pentodes, multiple-
grid valves, power-output valves, and valves
for v.h.f. and e.h.f. operation. Special-purpose
types and the construction of modern miniature
and sub-miniature valves are also covered.

8s. 6d. net. By post 8s. 10d.

Laplace Transforms for
Electrical Engineers

By B. ¥. Starkey, DirL.ING, A.M.I.E.E.

A presentation of the theory of Laplace trans-
formation in which a physical vocabulary rther
than a purely mathematical one is used as far
as possible.” This method of analysis has
become of increasing importance to electrical
engineers in many ficlds, and the work is
designed to provide a thorough treatment of
the subject in a language with which they will

OCTOBER, 1954

references

Advanced Theory of
Waveguides

By L. Lewin.
Sets out various methods of treating waveguide
problems—the author selecting for discussion
a number of topics as representative of the
field in which the centimetre-wave engineer is
now engaged. Many of these examples are
concerned with the rectangular waveguide,
but the reader will be able to apply the general
principle to most of the cases encountered in

practice.
By post 30s. 7d.

Radio Valve Data

Characteristics of 2,000 Rcceiving Valves and
Tubes. Compiled by the Staff of ** Wireless
World.” 4tk Edition.
Gives the main characteristics and base conncc-
tions of over 2,000 types of British and American
radio valves, and over 150 cathode-ray tubes.
This latest edition, the largest yet published,
also contains comprehensive lists of valve

30s. net.

be familiar. equivalents. 117 x 8}” 100 p.p.
30s. net. By post 30s. 8d. 3s. 6d. net. By post 3s. 10d.

Obtainable from all booksellers or direct from :

| Ilife & Sons Limited, Dorset House, Stamford Street, London, S.E.1

POLYTHENE
H. F. EQUIPMENT

(AMBYTHENE BRAND)

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. | | C OlL F O RMERS
RCA TRANSMITTERS. Type ET-4332 modified by RAF. CHOKES

f;::"pri;'eer(‘:n crystal or master oscillator. Complete with speech STAND - O FFS

T.C.S.6 EQUIPMENT complete with antenna loading unit, FEED - HR O UG H S

remote control, microphone, etc. Brand new.

MAGNETO 1[0 LINE U.C. TELEPHONE SWITCH-
BOARDS (complete).

SCRS510’s, complete with Power Pack and telescoplc aerial.
SCR536 (BC6I1) in excellent condition.

A.R.88D’s, A.R.88LF’s, A.R.77’s, S27's, HRO, R.109 and others.

METAL RECTIFIERS Type 1B, D.C. outpue 10 amps at 22 v,
input 220/250 v., 50 c/s.

All above items in excellent working condition. I - - -

Working demonstration upon request.
SPARES A large selection available for SCR399 (BC610), H. WHlTAKER G3SJ,’
10, YORKSHIRE STREET, BURNLEY

ET4336, SCR610, EE8 Telephones, and Tele-
printers type 7B.
T)h( VALVES 805, 807, 813, 861, 866A, |00TH, 250TH, and many
others.

Manufacturers of precision Quartz Crystals, for frequency control,

in a wide variety of bases, covering all Aircraft, Shipping and
Amateur frequencics. All are made to extremely fine tolerances,
and have an activity pass figure as good or better than Government
standard for the frequency. In addition we can undertake the
calibration of your own crystals and supply certificates at nominal
cost. Regrind service: Your redundant crystals can be reground
to new frequencies ut an average cost of 7/6 to 10/, depending on
tolerance, or taken in part exchange. Early deliveries can be
given on all types. Regrind service 7 days approx.

H. Whitaker G3SJ. Contractors to the War Office,
Air Ministry, Post Office and Government Depart-
ments the world over.

Send for particulars and Samples

AMPLEX APPLIANCES (KENT) LTD.

| 19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT
(RAVensbourne 5531)
All export enquiries to

ANTEX LTD., 3, TOWER HILL, LONDON, E.C.3

Large stock of Tx condensers, crystals and other components.
Alignment and repair of communication receivers and all other
short-wave equipment undertaken.

P.CA. RADIO

New Address, Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6 || |

Telephone : RIV 8006/7
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[ e
I min. Piccadilly ----
Tube Station.

4

DESK TYPE METERS. Fitted
with Ofimilliamp. first grade
moving coil meter, with 2iin.
scale, resistance 100 ohms. Brand
new, 25/-.

) CRYSTALS. R.C.A. 100 k¢/s
frequency, 3 pin plug in type.
15/- each.

CRYSTAL DIODES. Wire Ended G.E.C,
1/6 each.

METER RECTIFIERS. Full Bridge 2 mA,
S.T.C. Brand new, 5/6 each.

MIDGET 18 WAY PLUGS AND SOCKETS
non reversible, size 2in. x jin., 3/6 pair.
MICRO SWITCHES. Universal Change-
over Type, size 2in. x #in., 2/6 onch, many
other types avaifable.

AMERICAN (SPRAGUE) CONDENSERS.
Wire ended, .| mfd., .0f mfd., .02 mfd., .05 mfd.,
.005 mfd., all at 9d. each.

NITROGOL CONDENSERS, 4 mfd. 4,000
volt working, size %in. x 5in. x 3tin., brand
new, 22/6 each. Mansbridge Paper Condensers,
4 mfd. 2,000 volt working, size 5in. x 5in. x 2%in.,
7/6 cach.

LTI WA
G G L
1 TC
BOXES. Fitted
with 16 Toggletype
switches, brand

w-z
s0¢€
Im<

new and boxed, 9/6 each.

AMERICAN ROTARY TRANSFORMERS.
12-volt D.C. input, output 255 volt 65 mA.
size 4{in. x 2}in. Suitable for car radios or
electric shavers. 22/6.

MUIRHEAD PRECISION BUILT KEY
SWITCHES with Heavy Contacts. 8 pole
2-way. Brand new, 4/6 each, cost £2/15/- to
make. Wonderful bargain.

CERAMIC TRANSMITTER SWITCHES.

Extra heavy duty silver contacts, 3in. dia.,
| pole 6 way, 3 bank, 9/6. | pole 6 way 2 bank,

6/6 each. | pole 4 way | bank, 5/6 each.
H.R.O. .6-VOLT Vi-
BRATOR POWER

SUPPLY UNITS,
Qutput 165 volt 80 mA.
6.3 volt @ 3 amps., 6X5
Rectifier, Choke and
Condenser :moothed,

e cabinet size, 7in. x 7in. x
6in. supplied with clips and leads, brand new,
29/6 each.

CHOKES ALL EX-W.D.
20 Henry 120 mA. size 4in. x 3in. x 24in., 10/6

each.

15 Henry 275 mA. size 4fin. x 4in. x 3in., 125
ohm. 106 each.

Swinging chokes, 150 mA 4/20 Henry, size
34in. x 3in. x 3in., 7/6 each.

20 Henry 300 mA. 2,000 v. Insulation. Will
pass 500 mA. §3/6 each.

TELEPHONE HANDSETS, Ex-American,
Standard P.O. type, wonderful instruments,
12/6 each.

R.1155 2-SPEED SLOW MOTION CON-
DENSER DRIVES ““A’'’ type with double
knobs, 3/6 each.

(RAD10D)

Liste

WIRELESS WORLD

Street, London,
Telephone: Gerrard 8204/9155

FOR ALL RADIO BARGAINS

flush
firse-

MICROAMP METERS, 0/100. 2iin.
panel mounting, scaled 0/1500 yards,
grade instruments, brand new and
42/6 each.

ROTARY CONVERTORS. 12 volt D.C.
input or 24 volt D.C. input, output 230 volt
A.C,, 50 cycle at Ministry rating of 100 watts,
92/6 each.
UNISELECTOR SWITCHES. 4 Bank
Double Wipers, coil re.istance 25 ohm., 25
position, 32/6 each. Brand new.
HEADPHONES. Brand new, Canadian,
**Northern Electric,’’ finest ever produced,
50 ohm colls, complete with P.O. Jack Plug,
10/6 pair.

MAINS TRANSFORMERS.

ALL EX-

W.D. 500 x 500 volt 170 mA. 4 volt 4 amp.
C.T. Insufation test 3,000 volts with ample
room for additional windings If required,
22/6 each.

670 x 670 volt 200 mA. 6.3 volt 4 amp., 5 volt
3 amp., 4946 each.

WELDING TRANSFORMER, output 11/I3
volts at 70/100 amps., 72/6 each.

FILAMENT TRANSFORMERS, 6.3 volt
14 amp., 230 primary, 5/9 each.

FILAMENT TRANSFORMERS,
3 amp., 230 primary, 9/6 each.

6.3 volt

WANTED. Good class Communication
Receivers and test gear, send yours stating
reasonable price, cash by return.

7 = " T PUSH PULL AMPLI-
= s e FIERS, 6V6 output, stan-
= = &=  dard mains 200/50 A.C.
= = == input, variable tone con-
= = = troi, matched output 3

™ or |5 ohm, £6/10/- com-
-l ti.l plete.
[ L

METERS. All Brand New and Boxed.
Milliamps. 0-1 mA., 2in. round, F/M M/coil,
12/6; O-1 mA. 24in. round, F/M M/coil, 22/6;
0-1 mA. 3iin. round, F/M M/coil, open scale,
39/6; 0-5 mA. 2in. square, F/M Mjcoil, 7/6.
0-10 mA. 2}in. round, F/M M/coil, 10/-; 0-100
mA., 24in. round, F/M M/coil, '9/6; 0-150 mA.
2in. square, F/M M coil, 7/6; 0-200 mA. 2in.
square, F/M Mjcoil, 7/6; 0-200 mA. 2{in. round,
F/M M/coil, 10/-.

AMPMETERS. 0-1 cmp. 24in. projecting,
R.F., 7/6; 0-5 amp. 2{in. round, F/M, R.F., 7/6;
0-10 amp. 2in. square, F/M, M/coil 8/6; 20/20
amp. 2in. round, F/M, ccntre zero, 6/6;0-30 amp.
2in. square F/M M/coil, 7/6.

VOLTMETERS. %/20 volt 2in. .quare, F/M,
M/coil. 7/6; 0/40 volt 2in. square, F/M, M/coil,
7/6.

A.C. VOLTMETERS 50 CYCLE. 0-15 volt
24in. round, F/M, M/l, 8/6 ; 0-20 volt 2}in. round,
F/M, M[l, 10/-3 0-300 volt, 24in. round, F/M,
M/, 25/~; 0-300 volc 5in. projection, M/l, 50/-.

SPEAKER TRANSFORMERS. 6V6 Push
Pull to 15 ohm output, 7/6 each. Single ended
6V6 to 3 ohm, 3/6 each, Midget Speaker
Transformers 1§in. x lin. x lin., 3/6 cach.

CERAMIC SWITCHES. 4 pole 3 way 3 bank,
boxed, new, §/6 each.

TRADE ENQUIRIES INVITED.

boxed, .

LIMITED

wW.C.2 ¢

I min. Lelcester
Square Tube Station

CERAMIC SWITCHES. 3 pole 4 way 4
bank, boxed, new, 10/6 each.
METER SWITCHES. Standard Yaxley type,
8 bank, single pole, 9, 11 or ‘12 way, size 24in.
diameter, switch lengeh 5%in. plus spindle
24in., 7/6 each.

PYE 45

b el e MEG L.F.
@%-‘t_‘i STRIPS.
1 i - Complete

Television
- . . Strip with
6 EF50 valves and | EAS50 valve. Size 14in. x
3%in. x 3%in. Finest strip ever produced,

69/6 each complete. Brand new,

PYE 45 MEG 2 VALVE PRE AMPLIFIER,
as above, with 2 EF50 valves, size 6in. x 3%in. x
33in. 15/6 each. Brand new.

TEST SETS TYPE 109. Brand new and boxed,
fitted with 2in. 0/5 mA. M/C meter also 0-40
volt 2in. M/C meter, with mains plugs and
leads and many other useful parts, size 6in. x
6in. x 3in., 12/> each.

PLEASE PRINT YOUR NAME AND
ADDRESS CLEARLY, ALSO INCLUDE
POSTAGE OR CARRIAGE .ON ALL
ITEMS.

EX A. M, SWITCH
BOXES fitted with
3 independent 5 amp.
switches, cize 34in.
x2in.x 2in. Ideal for
cars, boats and cara-
vens, /9 each.
Ditto, 5 way, 3/6 each.

RELAYS. 50 volt A.C. with 2 pole change-
over heavy duty silver contacts, size 4in. x
3in. x 2lin., 10/6 each. Polarised Relays Twin,
600 ohm coils, 6/G each.

We stock all types of relays, 600 and 3,000 types
heavy and light contacts including platinum.
Send us your enquiries, we are the cheapest
in the Trade.

P.O. MAGNETIC COUNTERS. Supplied
with 3 ohm or 2,300 ohm coils, 5/6 each.

P.O. KEY SWITCHES, 2 pole change over,
2/9 each.

:@Q#ﬂ

AUTO TRANSFORMER. Heayberd 200,250
A.C.— 110 A.C. @ 750 watts, Ex W. D. brand
new in strong metal carrying case. Size 9"x87
x6". £4.10.0 each.

VALVES, VU.Il|, VRé5a, é6Hé, 7193, Cvs,
VR.78, all at 2/3 each.

TELEVISION POWER PACKS TYPE 28S.
Input 200/250 v. A.C. OQutput 2,500 volts,
5 mA., 350 volts 200 mA. L.T. 6.3 volts, {5 amps.
Suppfied complete with all valves. The cheapest
T.V. Power Pack on the market. Note the
price. 69/6.

RECEIVERS. 25/7 {(R1196) complete with
6 valves: 2 EF.39, | EK.32, 2 EF.36. | EBC.33.
I.F. frequency 465 kc/s. Simple conversion
for complete superhet receiver. 27/6 each.

P.O. RACKS, Standard *' W' channe! 6ft.
79/6 each.

HOURS OF BUSINESS: 9 am.-6 pm.,
Thursday | p.m. Open all day Saturday.

TYPE 4 WAVE
METERS. Cavity Tun-
ed Absorption wave-
meter covering 200-220
Megacycles. Brand New

and Boxed, supplied
with V.U.39, S.Psél,
E.A.50, and C.V.5|

P‘i/Eye Tuner 39/6 each.
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HUGE CLEARANCE SALE

OF UNUSED RADIO COMPONENTS AVAILABLE TO MANUFACTURERS & EXPERIMENTERS

250 TRANS- 500 RECEIVING
1,000 CERAMIC VARI. MITTER TANK CONDENSERS 4
ABLE OONDENSERS, split CONDENSERS, gang, .0005-—cello-

stator, plated vanes, spaced
035 ball bearings bnt\,erﬂy
15/15 P.F. c\tended

spindle ...... 2/ 6

split stator 250
pF. each section.
Heavily silvere
plated vanes
rounded and
polished, air gap
.096, sealed

“""“'m.w/'

phane packed -
(.0003 OSC) ea. 2/

5/6,000 gross yds.
SLEEVING, various
colours, 1 mm. and
1.5 mm. Perm-
anoid, Peribrald and
Bystoflex. Minlmu,m
order 100 yda.

Per 100 yds. 6/ =

2.500 CERAMIC TRIM-
MERS, nir spaced silver-
plated vanes, 22 pF. Pack-
ed in 10's and siogles,

screwdriver adjust- .
DoZ.

ment ...... 100 POWER
TS pe g0 L1000 30-AMP. 1.WAY
2500 VARIABLE CON- put 230 v. and 12 v. Contains filter panel with chokes, ggmléf oioﬁ_ E;‘}x:‘tg

DENSERS, 100 pP. ceramic ot |
insulation’ .. . II"]A. el 3, il iy, wvadl plug o] le“d' etc. 15/- Base, ex Admiraity (scrap

copper and brass, gd

/=

2,000 VARIABLE CONDENSERS, 50pF., In  q 5,000 STAND-OFF INSULATORS only m‘"”' Q/-  worth 29 EA.

Smccuing case, 51 % 13 X Bfs Spaciag fin, 1/~  twrliach ...l 1/ $6000 COILS MICRO FLEX SLEEVING. @/
- 1mm., perl00 yds. ....c...cveiieiiannnaas

1,000 POTS 100K, } spindle ............ EA.
gg?bl\n{mtifoxﬁs 607100 mA. Core um. 5/- & 1 /_ 10,000 YAXLEY TYPE 1-pole 6-wuy sWnohes, 6d
"""""""""""" 500 POTS,1meg. .................... EA. complete less screws, with knobs ...... .

= E, 2-wafer 6-pole 3-

100 Type 1154 POWER UNITS, less Converter. Con- 1,000 POTS, 3 gang each, 70K ... ...... e 1/ LV R AN G E 2w "p" = 1/3

taina 2 relays, smoothing choke, 4 H.F. 5/_

chokes wound 10 g. copper wire and oddments 1,000 HUMDINGER POTS, 100 ohm. m""“i“:‘A"e 2/_ 7,500 VALVEHOLDERS B9G, Paxolin, DOZA 4/-

i Ol R . ot - I 2000 VALVEHOLDERS, UX5. Awphencl, [/

POWER UNITS, Type 87, for 1198 'n/ln 10/ 1,000 POTS cox.vmm 200 ohmssmm,s Wire 9 /_ DOZ.
Btock- aolled but perfect .............. wound, N.P.case .........m%uoiioionn EA. 10,000, ERIE RESISTORS, 47K, 2-watt, boxed in 50°s
4/_ 1000me wommms 2 000 ohm 5~ mms 1/6  2nd 5's. ERIE RESISTORS, 1,200 ohm, § watt.
EF50 VALVF-‘R ex equipment, but perfect EA. ¥/ E.case ............iiieviiiiiiian.n.s / Boxed In 50%. Also 33K ‘22 ““:t 1;;)1{ 11 wx:-: ‘é‘ix
. 1 watt 70K 1-watt; price 3 waf < 1 wa 8

AIRCRAFT NAVIGATION Mk. III com- 1/-

PUTERS, boxed .....................- /6. 250 100 MINIATURE POTS ""_"““_E“' / P T ) T T e ents, g,

LT oo o 180885988 888888 o o 50T
200VOLTAGEREGULATORS V8.110/30 mA 6/_ MINIMUM ORDEEOg[I:)\GeDD EXTRA FOR 500 JUMBO 4-PIN UX CERAMIC VA“E_ 2/6

NE DD ces R s e et HOLDERS, individually boXed ..........
NOTE OUR NEW ADIVDRE'SS WHERE WE HAVE A LARGE, WELL STAFFED DESPATCH DEPT.
WOOLLEYS RADIO & ELECTRICAL SUPPLIES LTD.

615 BORDESLEY GREEN, BIRMINGHAM, 9. Phone: VIC 2078
WE HAVE HUNDREDS OF OTHER ITEMS. SEND S.A.E. FOR 4-PAGE LIST.

sSENiEsEsmEaEEEEEEEEEEEsSESEEGElesemESseEEESSmsssEsssssEsEsSssEsEaaq

ARPI2/VP23 VALVES, new, 4for £1, 5/6 each.

PLESSEY T.V. PRE-AMPLIFIER. ' London band. Valve 6FI3. T n A N s F 0 n M E n s

Complete, 25/6.

TYPE 6C OSCILLOSCOPE UNIT with VCR [38/ECR35 3fin.

tube. Valves—2-EF50, 2-EB34. Conversion circuit to standard c 0 l L s LARGE OR SMALL QUANTITIES
's?peA sgppll-ied. Pricle 38/6. ! X

VALVES. Lists supplied.

CYLDON 5 CHANNEL PRE-TUNER. Gives 26 D.B. gain. CH 0 KES TRADE ENQUIRIES WELCOMED
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, ECCBI, 52/6. Less valves, |5/-.

NEvrvthltLo Encno -AMP. MElTERS 44in. Round flush mount- SPECIALISTS IN
ing. ade by Ernest Turners. £3/12/6.
MAINS TRANSFORMERS. Input 200240 v. Output 350-0-350 FINE WIRE WINDINGS

or 230-0-250 volt 80 mA., and 4 and 6.3 v. 4 a. and 4 and 5 v. 2 a.
Price 21/6. Input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, MINIATURE TRANSFORMERS, PICK-UP,

OCK AND INSTRUMENT COILS, ETC.
15, 18, 20, 24, 30 volts, 2 amp., 21/6. Output I7-l| 5 volts 5 amp., CL
22/6. Output 17-11-5 volts I} amp., 16/6. €.3 v. 24 a.,8/6. All with VACUUM IMPREGNATION TO APPROVED STANDARDS

g‘ePYI;angRuEaI:x"YeSe Operate at 200/300 volts D.C. 8/6. We can E I-E c T H 0 o w I N D s I- T D .

supply any type of voltage and contacts at varying prices. 0.5. B. .
NEW SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amps., 14/6; CONTRACTORS TO G.P.O., M.O.S., LEB., ETC
4 amp., 22/6; 6 amp., 30/-; | amp., 8/6; 12 v. 100 mA., 3/=; 24 v. i 123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY
Z.oamlk. 3‘0/:; H.W., 250 v. 100 mA.. 9/-; 250 v. 275 mA., 17/6; 250 v, ! LIVINGSTONE 2261
m mmme

GE(I:\P:‘?(I:NIRISFI = SILSICON CRYSTAL DIODES, 3/9. i

M/ HONES with matched Trans., 15/6.. | o 2 o =

FLS FILTER UNITS, 8/6. Same as FL8 but less switch. - l We speaallze mn ! T
13
1
]

——— e ——

TRI196 TRANSMITTER SECTION. New and complete but

v
less valves. 4.6-6.8 Mcfs. Easily converted, [5/~. With valves, £2. ;
L.R. ARMY HEADP ONES 9/6. 4

TIME DELAY RELAYS. We specialise in units giving varying g Y ’
time constants. Please send us your requirements or problems. The ¢ Empress" ce L‘l;/::iﬂc.t:nso.e
FISHING ROD AERIALS. Set 3—I2ft., 7/6. .

RUBBER MOUNTING BASES, 3/6. Here is a gahix:g:ultl() dtelilght tlhe e{le of the cdop-
P.O. VEEDER COUNTERS 0-9999, 24/50 volts D.C.. 15/6. Mediam I A D R
19in. x 104in. x 10in. RACK MOUNTING STEEL CASES, with Toterlor fnished fn gkt ooprebot o
#in. ali. panels and two handles, 16/6. Ample storazuﬂspn‘ce iltprovlidedA Designed to
. P our own specification, it wi date thi

All Carriage paid in the U.K. from Dept. W.W. largest tapgag:-sk onn‘thle ;:rk::w?tmk?a: :nﬂn;

applications, good quality amplifier, eto. O.A.

ARSSLF in tip-top condition, £55. dimensions  3ft. x 1It. 84in. x 2ft. 10in. high
B.S.R. AUDIO OSCILLATOR TYPE 800A. 0-50,000 cycles, withlid closed. £ I 2 IO
£17/10/-. Ditto 0-25,000 cycles, £15. Pilus 15/ Oarr., Pkg. and Ins. S.

U.S. ARMY FIELD TELEPHONES. TYPE EE8, £5/10/- each.

Carrlage extra on above items. ' xll!;eo;znu;elelztlvs‘:nf:;ye ;)afhog:og?snl Trade Catalogu-
The RADIO & ELECTRICAL MART -\ F '

2538 PORTOBELLO ROAD, LONDON, W.II. (B ADERONCYRSUPRELED
Phone: PARK €026 ’ V.E.S. WHOLESALE SERVICES LTD,

111 GUNNERSBURY LANE, ACTON, W.3. Telephone: ACOrn 5027
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PLEASE NOTE. Carriage and Postal charges refer to the U.K. only.

WIRELESS WORLD

Overseas freight, etc., extra.

TI1154B TRANSMITTER UNIT
Medium/High-powered for C.W.-M.C.W. R/T
3 ranges, 10-5.5 mc/s., 5.5-3 mc/s., 500-200 kefs.
Complete with 4 valves, etc., in metal case

I4in. x 16}in. x 84in.  Externmal power supply
;‘esq,gired,

FOR PLUS 7/6
XJE5A 39/6 cach  CARRIAGE

VISUAL INDICATOR TYPE [, Ref. 10Q/2
Dual reading left/right D.F. meter for RI155,

23in. Scale overall dim., 3}in. x2{in. In used

cosndition.

ASK FOR POST

X/H862A 12/6 cach PAID

SUPPLY UNIT RECTIFIER FOR NO. 43
TRANSMITTER

Ex Canadian Army, in original wood case. Input

110 v. A.C. 50/60 c/s. I.7KVA. Output (HTI)
2,100 v. 375 mA. (HT2), 500 v. 400 mA., plus
H.T. lines, 450 v. 265 v., also 383 v. regulated and
neg. bias, 250 v., 150 v., 80 v. Making three com-
plete power supplies all fed via double choke
condenser, input circuits. Valves are 4/866A/866,
573, 6517, 2/6A3, VR150/30 (Stab.) and IV (time
delay). The complete unit mounted in metal case
with 1id shock mounted. Dim., 2ft. 6in. x Ift 6in.

x tft. Finish olive drab. Weight, 420 Ibs.
ASK FOR CARRIAGE
X[H126 £25.0.0. PAID

INDICATOR UNIT TYPE 166

With VCR-97 tune and valves, 7/VR9| (EF50),

4/VR54 (EB34), I/VRII6, 1/VR92 (EA50), etc.

Dim., 20in. x 184in. x 94in. Used, goodccond:ti%n.

ASK FOR ARRIAGE
79/6 each

X/H885 PAID
INDICATOR UNIT TYPE 166
As above, but less tube and valves.

ASK_FOR
X]H885A 32/6 cach

PAID

CARRIAGE
AID |

DINGHY TELESCOPIC MAST

Aluminium Telescopes from |4}in. to 7ift.
Seven sections, base dia fin. Weight, 4 oz.

ASK FOR POST
X/H485 4/6 cach Gl

MAINS TRANSFORMER
Primary 0-230-250 v. A.C. 50 ¢/s. Sec. 6.3 v.5 a.,
0-210 v., 14 mA., 0-460 v,, 200 mA. Size, 54in.x
Sin. x 54in., or 5in. x 44in. x 4in.

ASK FOR POST
X/E527 13/6 cach 6
GLASS DOME INSULATORS
With threaded terminal top and metal lead-

through rod. Dome dim. 2{in. x I3in. high, lead-
through projects 64in. Overall length 9%in.

ASK FOR

X]H54 2/= cach

CERAMIC AERIAL SPREADERS. Individually

boxed

Length overall |lin., between centres 9}in.

ASK FOR POST

X/H718 1/= pet pain 3d

SUITABLE AS UNIVERSAL ELECTRIC
MOTORS

For 200-250 v. A.C. or D.C. mains, By simple

external wiring, full data supplied. New.method
gives better than 1/6th h.p. with M.G.29 or approx.
4 h.p. with M.G.30.

Motor Generator type 29. As generator.
Input 24 v. 16 a. Output 1,200 v. 200 mA. Dim.,

ASK ?3%{"' o CARRIAGE
A RR
17/6 cach PAID

151

Motor Generator type 30. Ref. [0K/21.
Input 9.3 v. 23 a. , Output 7.2 v. I3 amps., 255 v.
110 mA. Size, 12in. x S4in. x Sin.

ASK FOR 1 CARRIAGE

X/H488 5/' each PAID

AIR POSITION INDICATOR Mk.I, Ref.
6B/248

Contains 4 rev. counters with reset knobs, each
reading 0-9999 revs., also small Selsyn motor.
Dial lamp 24 v. 6 w. D.B.C. with holder. ON/OFF
Toggle Switch, Push Switch, plus a host of gears
and worm drives., Unit mounted on diecast

aluminium frame with metal casting, Overall
si?'a(, 12in. x 8in. x 6in.

A FOR CARRIAGE
X/H13 22/6 cach PAID

GUN SIGHT PROJECTOR UNIT, type 30,
Ref. 10D/16431
With spiral-slide focussing, 24 v. 12 w. lamp.
This device projects images on to an opaque glass
screen and then on to a 45 degree reflector mirror,
viewing at right angle through rubber eyepiecg‘:
OS'

ASK FOR
X]H882 19/11 .ch PAID

SELECTOR DRIVE UNIT, Ref. 10D/373
With platinum points, used on T/R 1106. Com-
prises 24 v. relay, drive mechanism to operate
yaxley switch, 2/ w. 10 obm. resistors, | mfd.
250 v. condenser, etc. Dim., 44in. x 4}in. x lZin.

Vﬂg('e(igpa ? OST
A R P
3/= cach 6d. EXTRA

X/H490

5 PUSH BUTTON UNIT
Controller electric type A, ref, 10J/7. 4-SP/ST
and off position ket switch 4M/4B,"5 P.B. holders,
etc., terminating in 12-pin Jones type chassis
plug In metal case. Dim., 5{in. x 4in. x l4in.

ASK FOR -~
3/' each

X/E133
PLEASE NOTE.

Carriage and Postal Charges refer to the UK,
only. Overseas freight, etc., extra,

POST
6d. EXTRA

X/E880
Order direet from :—

CLYDESDALE

+Phone : South 2706/9.

2, BRIDGE STREET,
GLASGOW - C.5

SUPPLY
CO. LTD.

RECEIVERS - TEST EQUIPMENT - AMPLIFIERS - RECORDERS, ETC.

Britain’s most comprehensive Suppliers of Electronic Equipment for ‘“Hams” and Industry.

All readers are cordially invited to call and inspect our stocks.

BRITISH TEST EQUIPMENT

AVO Model 7 as NEW, £15. Model 40, £12. AC/DC minor, £6/15/-.
Roller panel valve testers, £12. Electronic test meter by AVO, £30.
Wide range signal generator, £22. AVO valve characteristic meter, £50.
AVO signal generator, £9. Taylor 65C signal generator, £13. 90A
test meter, £10. 260A TV Wobbulator, as NEW, £30. Evershed Wee
meggers 500 v., £14. Bridge type and others in stock. Marconi: Signal
generator types TF144G, TF517, TF390/G. Valve voltmeters, output
meters. Marconi BFO type .LOS0OA, etc. Cossor Double Beam oscillo-
scopes, type 3339, 339 from £35.

TRANSMITTERS

U.S.A. 1953 Harvey Wells, type TBS50. Phone CW. 80, 40, 20, 15, 10,
6and 2 metres. Crystal Oscillator VFO switching. AS NEW. Less power
supply, €45. ELMAC transmitter 50 w. Phone or CW, VFO or crystal
control, 75, 20, |1, 10 bands. Dual scale meter, less power supply mobile

or fixed, £50.
RECEIVERS

All receivers are in good working order and condition unless stated.
5X28, 550 kcfs-42 Mc/s., £45. SX24, 550-42 Mc/s., £28. 5X42 540 kc/s-108
Mc/s. S20R, 550-42 Mc/s., £25. S20, £20. $29, AC/DC portable, battery
550-32 Mc/s., £25. S38 AC/DC 110-250 v, 550-30 Mc/s., £25. Also in
stock $27, 30 Mc/s-150 Mc/s., S27CA, 150-230 Mc/s., HTI11 A Marine 12 v.
radiotelephones. HRO receivers junior and senior types with all coils
and power supplies from €27, complete. National NC44, NR100O
NC8IX, NC200. Marconi CRI00. 60 kefs-30 Mc/s.. £32. RME 69, £35.
Eddystone receivers: Types 640, £22/10/-; 740, £35; 750, £50; 680, £65;
670, £35; 504, £25. RCA receivers, AR88D and LF from £55. Set of
three dials for model D, £1/10/~. Many other makes in stock.

MANUALS for the following receivers: AR88D-LF, AR77E, Marconi
CRI100, $20, S20R, $X24. B2 Transmitter/Receiver, H.R.O.s. Photostatic
copies of originals £1/7/6.

DISPLAY AND DEMONSTRATIONS
To enable us to display and demonstrate our full range of electronic
_apparatus we are, early in September, taking over ADDITIONAL
LARGE PREMISES at 22, LISLE STREET, W.C.2. We shall
also be able to give even better service to all who visit us or send
their ‘orders by post.

U.S.A. MICROWAVE TEST GEAR

No technical manuals for sale, Please write for prices
TS3. Sband power frequency meter. TS10. APNiTestset. TSI3 AP.
X band signal generator. TS14. S band signal generator. TS34. Radar
Syncroscope. T$36. X band power meter. TS62. X band echo box.
TS69. 300-100 Mc/s. frequency meter. TSI127. 300-700 Mc/s. frequency
meter. TS226, 300-1,000 Mcfs. power meter. BC22l. Frequency
meter (Bendix). BCI277. S band signal generator. TS45/AP. 3 cm,
signal generator. [-222A. 8-15 Mcfs. 150-230 Mc/s. signal generator.
1E-19 signal generator. TS89 Pulse voltage divider, TS47. 40-
500 Mc/s. signal generator. TSI74. (V.H.F. version of BC221) 20-250
Mcfs. TSI75. 80-1000 Mc/s. FERRIS. 22A signal generator. GENERAL
RADIO 804B. 30-300 Mc/s. signal generator.

RECEIVERS * KLYSTRONS - MAGNETRONS

American Receivers. APR4 and tuning units. 30-1,000 Mc/s., APRS,
1,000-6,000 Mcfs. Kiystrons 723/AB, 707A, 707B, 2K23, 2K33, CVé4,
CVI129. Magnetrons 725A, 2J32, 2K33, 2K25, 2436, 2139, 2454, 2122,
TR cells 1B24, and many other items of equipment covering HF, VHF,
UHF and centimetric bands.

WE ARE ALWAYS PREPARED TO PURCHASE EQUIPMENT SIMILAR TO THE RANGE NOW OFFERED

UNIVERSAL ELECTRONICS

27 LISLE STREET, LEICESTER SQ., LONDON, W.C.2
Thursday, 9.30 a.m. to | p.m.

Shop hours, 9.30 a.m. to 6 p.m.

Write, Call or Telephone
GERrard 8410 (Day)
MEAdway 3145 (Night)
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SPECIAL OFFER of Constructors parcel of 100 assorted resistors
comprising §, 4, | and 2 watt from 10 meg.-22 ohms. 12/6.
*“ AVO ” MINORS, D.C. ‘““E*’ type, also reconditioned and
perfect order, £2/17/6.
ADVANCE SIGNAL GENERATORS. Type E.l. £20.
MEGGER SAFETY OHMMETERS. Perfect, £3£IO/0.
H.R.O. SENIOR RECEIVERS. With A.C. P.P,, 5 coils, £28.
D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30-Mc/s.
to 50 Kefs., £20 each.
HAMMERLUND H.Q.120. Mint condition, rack mtg., £40.
HALLICRAFTERS SX28, $27, S4l, $38, etc. Perfect cond.
ARSBSLF, AR88D, CRI00, from stock. R1155 RECEIVERS and
N models avallable new.

~ CANADIAN R.103 'RECEIVERS, as new, modified for A.C.
working, £18/10/-.
B.C.348 AND B.C.342 RECEIVERS from £22/10;-.
HAMMERLUND SUPER PRO RECEIVER, complete with
original A.C. power pack type S.P.-200-LX, perfect order, £40.
LELAND R.F. WOBBULATOR, perfect order, EIZ/IZ/-
A.C./D.C. MOTORS, suitable for sewing machmes. 47/6 each.
A.C. /D C. 12 v.-I5 v. MOTORS long spindle for models, 15/- each.
NEW M/C MICROPHONES, hand type, with |2 yds. heavy
duty screened cable, £3/15/- each.
TEST EQUIPMENT We hold a comprehensive stock. Multi-
range meters at 1,000 and 20,030 o.p.v., valve testers, signal genes.
10,000 OHMS POTENTIOMETERS large size, by Colvern,
enclosed 8/6 each. 100k, ISw., 9/6 each.
MAINS TRANSFORMER. 350-0-350 v. Ellison at 120 mA.,
6.3 v. Ska ,C.T.5v.3a,,37/6. Full range of all types of Ellison products
in stoc
COSSOR DOUBLE BEAM OSCILLOSCOPE, type 339A.
Perfect, £32.

T 6 VOLT (3at2v.) BOXED ACCUMULATORS, 14/-.
.1 uF350 v. METAL CASED TUBULARS, USA,, at 4/6 doz.
(minimum 2 doz.).
H.R.O. COILS, 46-.96 Mc/s., etc., at £2/5/- per coil
I./I|\2RGE f‘TOCKS OF MOTORS. A.C./D.C. and A.C., I/l6,
112, &, % h.p.

Your- post enquiries welcomed. S.A.E. for reply, please. Orders,
C.W.O. or Pro-forma Invoice, no C.O.D. Prices quoted do not
include carriage and packing.

All types of equipment purchased. Top prices paid.

SERVICE RADIO SPHARES
4, LISLE STREET, LONDON, W.C.2
Telephone: GERrard 1734,

l

SAMSON'’S

SURPLUS STORES

CANADIAN NO. 58 MK.I* TRANS-RECEIVER. Freq. 8 mcfs.-9 mefs. Complete
sta.ﬂon comprises of trans-receiver, vibrator power supply unlt rod aérials,
1

ic aerial, wire two sets of dph and mic com-
plete set of spare.valves and vlbmeor Bupplied new ln maker's cartons with
instruction manual. £17’10/- 7/6.

BRAND NEW A.M. METER!
flush mounting, 15/-. P.P. 11-.
500-0-500 Microamp Blank scale 2}in. flush 25/-. P.P. 1/-. Charge and Dis-
charge 20-0-20 amp. M.C. D.C. 2iu. square flush, 8/8. P.P. 1/-. 3.5 amp R.F.
2in. &q. flush 9/8. P.P.1/-. 0.5 amp R.F. 2In. sq. flush, 7/8. P.P.1/-.

0-20 V. A.C. 50 CY. M.I. MASTER VOLTMETERS, 6ln. Mlrrored scale 27/6.

.)00 0100 0-50, 0-30 mA. 2}in. D.C. M.C.

P.P. 1/6. 0-20 v. A.C. 50 ¢y. M.L. 2}in. flush bla.nk scale, or calibrated 0-20.v.,
10/8. P.P. 1/-.

0-14 AMPS M.I. A.C. 4{IN. PROJECTING TYPE 17/6
0-750 MICROAMPS 2}IN. PBOJECTING 1

0-50 M.A. M.C. 2IN. Q. FLUSH, 8/8. I

0-1 MA. METER RECTIFIERS, 10/8. P.P 8d.

ADVANCE COMPONENTS LTD. CONSTANT VOLTAGE TRANSFORMERS.
Input 190-260 v., 50 ¢cy. Output 230 v. R.M.B. 150 watt, £4/17/6. carr. 7/6.
S.7.C. HEAVY DUTY TRANSFORMER, Pri. 100-250 v., 8ec. tapped 28, 29,
30,31 volts, 21 amps. £4/15/-. Carr.-7/6.

BRAND NEW A.M. CONDENSERS BY FAMOUS MAKERS. 6 mid. 1,500 v.
mfd. 3,000 v. wkg. troplcal, 5/-, P.P. 1/6.

P.P. 2/-.

wkg. Tropical, 5/-, carr. 1/8. 2.25

4 mfd. 800 v. wkg., 160 deg. F., 5/6. P.P.6d. 4 m(d..400 v. wkg.,at 160 deg. F.,

3/6. P.P.6d. 4 mtd. 350 v. wkg. at 160 deg, F., 3/-. P.P.6d. Spraguel mfd.,

750 v. wkg., tropical, 2/6. P.P. 6d. 2 mfd. 1, 7600 V. wkg 140 deg. F., 2/9

P.P, 84. 0.01 mfd. tubuiar 5,000 v. wkg. 60 de ‘G.2I- P.P

BULGIN 3 PIN 5 AMP PANEL TYPE PLUGS AND SOCKETS. 3/- Heavy duty

t;

1&04#2 POLE ONIOFF 10 AMP PANEL MOUNTING TOGGLE SWITCHES,

4/8. P.P. 6d.

WESTINGHOUSE 6-12 v. 1 amp. Rectifiers, §/¢. P.P. 94, 8.T.C., 72 v. 1 amp.

Rectifiers, 32/6. P.P. 1/-. 6-12 v. 10 amp., 37/8. P.P. 1/6.

SPECIAL OFFER !! 230 voit low w.x.f.uge heaters, comprises high grade

element built in brass cylinder 350 watt, length 8in., dia. lin., /8. P.P. 1/-.

250 watt, length 3}in., dia. lin., 5/8. P.P. 1. 1deal for drylng cupboards,
garage heat,ers hot houses. phou)graphlc purposes, etc., ete.

BRAND NEW COMMANDO TELEPHONE CABLE, single P.V.C.

garden, 1,000 yard drums, 15/-. P.P. 2/-.

D3 SINGLE TELEPHONE CABLE. 1 mile drums, §5/-. Carr. 5/-.

—169/171 Edgware Road,
London, W.2. Tel. PAD 7851

Ideal for the

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.

Whatever your age or experience, you must rend
“ ENGINEERING OPPORTUNITIES. " Full details of
the easiest way to pass A.M.I.Mech.E., A.M.ICE.
C. & G. (Electrical, etc.), General Cert , etc., on
“NO PASS ~NO FEE”
144 PAGES :cm and details of
Coursesin all branches
5 Y 4 of Engineering—
Mechanical, Electrical.
% Civil, Anto ., Aero.,
Ra(ﬁo, etc., Building
eto. If you're earning
77 i lessthanglba week,tell
us what interests you
and wrltefor vour copy
of * ENGINEERING
§ OPPORTUNITIES
i tnday—FREE

B.LE.T.

387 College House, 29-
31, Wright's Lane,
London, W.8.

A BOCN TO THE

“"THE METEOR IIl”

UNIVERSAL AC-DC MAINS SET
COMPLETE KIT 97/6

Plus 2/6 post & pkg.

Only screwdriver, pliers and soldering
iron required to make this attractive
3 valve all mains set (2 wavebands).

COMPLETE PARTS INCLUDING VALVES, READY TO USE
CHASSIS, MOULDED CABINET, BROWN OR [VORY.

WIRING DIAGRAM, FULL INSTRUCTIONS,

SEND NOW FOR EASY POINT-TO-POINT 1/ POST
PARTS LIST, ETC. -

FREE

AC VERSION....... RTIY - 1. 98
MONEY BACK GUARANTEE.

SERVIGE ENGINEERS |
FIRST. CHOIGE

NORMAN_H. FIELD (Dept. M), 68 HURST ST., B'HAM, 5 |

WEBB'S RADIO
ARE EXPANDING

and require more staff !

| Young men as technical salesmen.
Also a learner aged about 17 years.
| | Good wages and luncheon allowance.
| | Every prospect for advancement.
Write to the Manager

WEBB’S RADIO,
‘| 14, SOHO STREET, LONDON, W.1

RADIO MECHANICS

wanted for testing communications

receivers and transmitters.

Apply with full particulars to -

REES MACE MARINE LTD.,
OULTON WORKS, LOWESTOFT, SUFFOLK.
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COMMUNICATIONS RECEIVER RII55. The famous ex-
Bomber Command Receiver known the world over to be supreme
in its class, Covers 5 wave ranges 18.5-7.5 Mc/s, 7.5-3.0 Mcjs,
1,500-500 k¢fs., 500-200 kefs., 200-75 kefs, and is easily and simply
adapted for normal mains use, full details being supplied. Aerial
tested before despatch. BRAND NEW.
IN MAKER'S ORIGINAL TRANSIT CASES, ONLY £11/19/6.
A factory made Power Pack, Qutput Stage and Speaker,
contained in a black crackled cabinet to match the receiver, can
be supplied at ONLY £5/10/-, Operates receiver immediately.
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER.
Please add carriage costs of 10/6 for receiver, and S - for power pack.
CONSTANT VOLTAGE TRANSFORMERS., Manufactured
by SOLA of CHICAGO, U.S.A. Primary 90-125 v. or 190-250 v.
Secondary 115 v. precisely at 2 KYA. Can be adjusted for 50 or
60 cycles operation. Primary and secondary are completely
isolated, and for 230 v. output two can be used in series. Fully
guaranteed, ONLY £21 each, or £40 per pair,

E

METERS
F.S.D. SIZE AND TYPE PRICE
| milliamp D.C. 24in. Flush square .. . I15/-
[ D.C. 24in. Flush clrcular 22/
URE oo D.C. 24in. Desk type 25/~
s . D.C.  2in. Flush square ... 7/6
oo, DC. 2tin. Flush circular 12/6
150 ,, D.C. 2in. Flush square ... 7/6
SQ0= "y D.C. 24in. Flush circular 12/
500 ,, thermo 2in. Flush square .., i
500 ,, thermo 2in, Pro}. circular 5/=
20 amps, D.C. 2in, Proi. circular 7/6
40 amps. D.C. 2in, Proj. circular .., 7/6
30-0-30 amps D.C. Car type moving iron 5/~
IS volts AC. 24in. Flush, circ., mov. iron 8/é

All meters Brand New in Maker’s Cartons.

100 MICROAMPS METER. 2iin. circular flush mounting.
Widely calibrated scale of IS divisions marked ‘‘ yards ' which
can be rewritten to suit requirements. These movements are
almost unobtainable to-day ana being BRAND NEW IN MAKER’S
CARTONS are a snip at ONLY 42/6.

R.F. UNITS TYPES 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 85-65 Mc/s. (3.5-5.0 metres).
Complete with valves and BRAND NEW IN MAKER’S CARTONS.
ONLY 35/- each.

AMERICAN LORAN INDICATOR UNIT APNA4.
The unit recommended as a basis for the °* WIRELESS
WORLD ** TELEVISION OSCILLOSCOPE, copy of which is
supplied, contains SCPI CRT and screen. 14 valves 6SN7, 3
of 65L7, 8 of 6H6, | of 65J7, 100 kc¢fs crystal, and hundreds
of condensers, resistors, etc., etc. BRAND NEW IN
MAKER'S TRANSIT CASES. ONLY £6/19/6 (carr. etc. 15/6).

AMERICAN ROTARY TRANSFORMERS. [2v. D.C. input,
Qutput 255 v. 60 mfa. ldeal for car radio or running electric
shaver from car battery., ONLY 22/6.

CRYSTALS. British Standard 2-pin 500 kc/s., 15/-. Miniature
200 ke/s. and 465 kcfs., 10/- each.

V.H.F. RECEIVER R.[I32.A. An [l-valve receiver, covering
100-124 Hc#s. Has large tuning dial with slow motion drive.
R.F. and L.F. gain controls, phone and line output sockets, and 0-5
mA., tuning meter. In grey enamelled metal case with plated
handles, size 18in. x [0in. x {lin. Complete with valves, circuit
diagram, and calibration chare. IN BRAND NEW CONDITION
IN MAKER'S TRANSIT CASES, ONLY 79/6 (carriage 7/6).
POWER UNIT TYPE 3. Made for use with the R.1132.A, this
is a standard rack mounting job to match the receiver, and is for
200/250 v. 50-cycle mains with outputs of 250 v. D.C. 100 mA,,
and 6.3 v. 4 amps. Fitted with H.T. current meter and voltmeter,
this is a first-class unit, and can be used for a variety of receivers.
Used, but tested working before despatch. ONLY 90/- (carriage
etc., 5/-). Connecting Cable with Jones Plugs for receiver and
power unit, 10/-.

RECEIVER 25/73. Another purchase of these very popular
receiving sections of the TR 1196, Makes an ideal basis for a
mains operated All Wave Superhet, full modification data being
supplied. Complete with 6 valves, 2 ea. EF36 and EF39, and |
ea. EK32 and EBC33. BRAND NEW. ONLY 27/ (postage, etc.,
2/6). Or afew less valves, but complete with the 465 kc/s. I.F.s.,
etc., 8/6 (post, etc., 2/6).

OSMOR H.O. COIL PACK. The 3 wave superhet pack re-
commended for the TRI196 Receiver conversion. ONLY 48/~
1196 conversion data supplied with coil pack, or separately l/-
VACUUM PUMPS. For Handymen and Model Makers. Ex-
R.A.F. Type B3-Mk. lIl. BRAND NEW IN MAKER'S CARTONS,
ONLY 22/6 (post Ié‘).

TRANSFORMERS. Manufactured to our specification and fully
guaranteed. Upright mounting, fully shrouded, normal primaries
425v.-0-125v. 250 mA_., 6.3 v.42a.,6.3 v.4a,5v. 3 a,, 50/~
350v.-0-350v. 160 mA., 6.3 v. 6a.,6.3v.3a.,5v.3a,, 4246,

350 v.-0-350 v. 150 mA., 6.3 v. 5a., 5 v. 3 a,, tapped at 4 v,, 32/6.
250 v,-0-250 v. 100 mA., 6.3 v. 6 a,, 5 v. 3 a., 32/6.

Please add 2/- per transformer postage.

.Cash um_h order please, and print name and address
clearly. Amounts givenfor carriage refer to inland only.

U.E.l. CORPORATION

Radio Corner, 138, Gray’s Inn Road, London, W.C.I.
Phone: TERMINUS 7939

Open until | p.m. Saturdays. We are 2 min. from High Holborn

iChancery Lane Station) and 5 min. by bus from King’s Cross).

- SOLDER TAGS, 2/6 gross. SHAKEPROOF
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RADIO TRADERS LTD.

23 WARDOURST.,,LONDON, W.I. (Coventry Street end)
Phone No. GERrard 3977/8 Grams: ** Radiotrade "’

PAXOLIN SHEET

I18in. x 4tin. x in. ... [/-each 10in. x 10in. x {in. ... I}6 each

20in. x 10in..x &in. ... 1/6 each 20in. x 10in. x {§in. ... 3/-each

CONDENSERS Per doz.
2 Mfd. |50 v. Tubular Paper (aluminium tubel), 1/6 each ..... 15/~
8 Mfd. 450 v. Electrolytic, 1/9 each 1... 18/~
16 Mfd., 350 v., Electrolytic, 2/- each 21/-
24 MHd., 350 v., Electrolytic, 2/- each 21/~
32 Mfd., 450 v., Electrolytic, 2/6 each 27/~
8x 16 Mfd., 350 v,, I/6 each ................ 15/~
20 x 20 Mfd., 275 v., Electrolytic, 2/9 each 30/—
16 x 16 Mfd., 350 v., Electrolytic, 2/6 each ... 27/-
16 x 24 Mfd., 350 v., Electrolytic, 2/6 each ........ 27/~
16 x 8 Mfd. Metal Cans Electrolytic, 350 v., I/6 each . 15/=
32 Mfd, Metal Cans Electrolytic, 350 v., 1/6 each ....... 15/
32 x 8 Mfd. Metal Cans Electrolytic, 275 v., /9 each .. 18/~
64 Mfd. Metal Cans Electrolytic, 350 v., 2/6 each ....... .. 24)-
Condenser clips for above ........... 3/-
.1 Mfd. 400 v. Metal Cans, [/- each.. 10/6
50 Mfd. 12 v., I/- each . 10/6
12 Mfd. 50 v. Tubular Pap , /- eacl 10/6
100 Mfd. 6 v. Tubular Paper (aluminium tubes), I/- cach .. 10/6

.00005 Tubular, 4/- doz. .02, 500 v., 4/- per doz., .00l, 350 v., 4/- per doz.
.05, 350 v,, 4/- per doz. ,005, 200 v., 4/- per doz.

MIDGET MICA CONDENSERS: .0001, .0002, .0003, .0004, .0005 4/=
200 Assorted Moulded Micas. Popular Values . £210 0
200 Assorted Silver Micas. Popular Values . £210 0
200 Assorted Carbon Resistors: §, § and | watt. Good selection £1 10 0
CARBON RESISTORS: { watt 2/6; 4 w. 3/-; | w. 4/-; 2 w. §/- per doz.
EX-GOVT. 60 mA. 10 HENRY CHOKE, new . 46 each
HIGH STABILITY RESISTORS: —

2% %

Tolerance: 19 o 5% ALL CINCH

§ watt 1/- 9d. 6éd. each | COMPONENTS IN STOCK
§ watt 1/3 1/- 9d. each|i e .

| watt e 1/6 1/3 eachi PYE PLUGS AND

8-40 MEG 2 watt  ............ 2/6 each| SOCKETS ......... 1/6 pair

WW AND VITREOUS RESISTORS. 5 watt, 1/6;
10 watt, 2/6; |5 watt, 3/-; 20/30 wate, 3/6 each.
WW V/CONTROLS. COLVERN and B-NSF. 5K PRESET

and other values, 2-3 watt, 2/- each. |0K Isolated Spindle ... 2/- ,,
500 ohms, 1K, 20K, 25K, SOK, with spindle .................. .
V/CONTROLS WITH SWITCH : most values, B-NSF 2/6 ,,

V/CONTROLS: Less Switch, Preset and Spindle. MOST
WVARUES' ... o S e e cioeeceeeeeee oo ns it eeceeees 1/9 .,

TWIN MIDGET GANGS, .0005, with trimmers, PERSPEX
COVER ...

4-WAY PUS 5 .

PUSH BUTTON KNOBS s

TAG STRIPS: 3-way 2/- doz.; 4-way 2/6 doz.; 5-way 3/- doz.;
7- daz,; 28-way 10/- doz.

ASSORTED.PNLOT LAMP HOLDERS .............. 4=
FUSES l}in. Most values from 750 mA. to 10 amp. ... 2/- ,
_POINTERKNOBS. Small black, with line, in. hole  ...... 7/6 4
STANDARD ROUND KNOBS: Small, }in. hole, é/=;
Large, tin. hole, 7/6; with spring clip, in. hole., v 4f6
WANDER PLUGS, Red and Black . 2= ,,
‘PHILIPS TRIMMER TOOLS I/-each

. Typ ; ”»
WEARITE COILS: Types PA4, PO4, PAS, POS, /3 each ...... 12/~ doz.
VALVE HOLDERS: Moulded. B9A, 7/6; B7G, &/-; EF50,

6/-; ENGLISH OCTAL, 3/- per doz. SCREEN CANS

for B9A, B7G, §/- doz.; PAXOLIN—B7G, MAZDA 4-pin UX 3/~
BELLING & LEE. PLUGS AND SOCKETS. Ex-Govt.

BRAND NEW 5-pin, Chassis and Cable, 7-pin ............c........ 1/6 pair
BULGIN. P74, Plug and Socket, 2/6; P200, Plug and Socket,

2/-; Rotary Switches, 5.255, 2/-; Dolly Switches, $.267, 2/-;

Standard Switches, Ex-Govt., On-off ................ 5
POST OFFICE LAMP JACKS, No. 10, I/- each

Lamp Covers for same ...
L.F. CHOKES, 300 w., 60 .
OUTPUT TRANSFORMERS.

or Power
VALYE SCREEN CANS for Standard Valves,
DRUM DRIVES, 44in. ........coooeiiniiiiiinnaii.ns
WESTECTORS. WX6, WXI12, WI, WI2, W4, I/-each . o
ARCOLECTRIC (Whitney Lamp), Red, green, clear, /6 each 15/= ,,
SIGNAL LAMP HOLDERS P/M, complete with adjusting

lamp holders, [/9 each ..........coooveriiiiiiiiiiiiiiiiiiiiiiiiiiiaeaans 18/= ,,

116 each

‘AIR SPACE TRIMMERS. Preset and spindle types, SPL,

10PF, ISPF, 20PF, 25PF, 50PF, 75PF, 15/-; I00PF Preset, 1/6 each 15/~ ,,
JONES PLUG AND SOCKETS. 4-pin, 2/6; 6-pin, 3/-;

8-pin, 3/6; 10-pin, 4/-; 12-pin _................ .. &=
NUTS. 8BA, 3/-: 6BA, 1/6; 4BA, 3/-; 2BA .

WASHERS, 2, 4and 6BA ... ...
SHAKEPROOF SOLDER TAGS, 4BA and 6BA, 2/6;2BA ... 2/9 ,,

CASH WITH ORDER OR €.0.D. ALL ORDERS DEPT, W1
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE

REDUCED PRICES FOR GROSS LOTS
We invite your enquiries for Items not listed.
Trade Counter open 9.30 to 5.30 Monday to -Friday.
Callers Welcomed.
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED

(50 "2 o X o o o . o o o & o @ J
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Opportunities for Engineers
with the Guided Missiles Division of
‘EngLISH ELECTRIC’

The Guided Missiles Division of The ENGLISH ELECTRIC
Company Limited, Luton, now wishes to fill a wide
variety of vacancies. In particular, the following are
required:

® Radio and Radar systems Engineers

Circuit Development Engineers (including work on
transistors)

Engineers to design & engineer micro-wave equipment

Instrumentation Engineers with transducer design
experience

Engineers for Field Trials Radar and Communications
equipment (including some vacancies for Australia)

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.

Our Secret?

Sincerity, Long Experience, Family
Ownership,” Pride of Service and a
genuine attempt to mould the < Course ”’
to the student.

A.M.Brit.I.R.E. and CITY and GUILDS Radio and
Telecommunications Exarps., etc., etc.

PRINCIPAL, M.I.E.E., M.Brit.l.R.E.
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON,
Tel. BRISTOL 34755

BRISTOL, 8

Houses are available for some of the Senior Engineers.

There are also vacancies for Intermediate and Junior
Engineers and Laboratory Assistants.

All these offer splendid opportunities for promotion in
this new Industry.

Engineers should be Honours Graduates or have tech-
nical qualifications to H.N.C. or equivalent standard
together with relevant experience.

Applications, quoting SA54, should be sent to Dept.
CPS, 336/7 Strand, WC2.

"ENGLISH ELECTRIC

‘ENGLISH ELECTRIC’ MARCONI NAPIER

FOR EXPORT and to H.M. GOVT.
CONTRACTORS ONLY

AVAILABLE FOR IMMEDIATE DELIVERY

RADAR
EARLY WARNING RADAR (mobile on trailers)—LORAN &
GEE RADAR.
NIGHT-FIGHTER RADAR — REBECCA EQUIPMENT.

RADIO TRANSMITTERS
R.C.A. ET-4336—(2-20 Mc/s 350 watt).
HALLICRAFTER BC-610 (2-20 Mc/s, 350 watt). (New.)
WESTINGHOUSE GO-9 (300-18,100 Kc/s—CW and MCW only).
TECHRAD Mode| T-350XM (2-20 Mc/s, 350 watt). (New.)
R.C.A. 5 kW Transmitters. (New.)
Large quantities of spares for above.

TEST EQUIPMENT
PULSE GENERATORS (Model 79-B—current production by
Measurements Corporation).
MODEL 79-B generates pulses of continuously variable width
and repetition rate {(RR 60-100,000 pps., pulse width variable from
0.5-40 microsec.).
The instrument may be used for checking the response of video
and r.f. amplifiers and investigation of peak measuring equipment.
It will also simulate ignition and other types of interference for
radio noise elimination research.
MICROWAVE FREQUENCY METERS (Model 105SM—
Lavoie Laboratories). Frequency Range 375-725 Mcfs. Self-
contained, battery operated, high precision instruments.
BC-221 Frequency Meters, TS-I0A/APN, and a large range of
TS instruments,

VALVES, MAGNETRONS & KLYSTRONS.
guaranteed and current production.)

AIRCRAFT ELET:TRICAL EQUIPMENT AND
ACCESSORIES

All our equipment is either new or rebuilt to original
specification, including latest modifications.

All Airborne equipment can be released in our works to
A.l.D. and/or A.R.B. Standard.

High Precision Electronic Development and Production Contracts
undertaken.

BRITISH SAROZAL LTD.
-3, Marylebone Passage, Margaret Street, W.].
Telephone : LANgham 9351 (3 lines).

Cables: Sarozal, London. Telegrams : Sarozal, Wesdo, London.

{Surplus—
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Wireless World Classified Advertisements

Rate 7/- for 2 lines or less and 3/6 !or every additiona!
line or part thereof, average lines § words. Box Numbers
£ words plus 1/-, (Address replies : Box 0000 o/o '*Wireless
World** Dorset Bouse, Stamford St., London, 8.E.L) Trade
disoount details available on npphoahon Press Day:
November, 1954 issue, Tuesday, Ooctober 5th. No re-
sponsibility accepted lor errors.

WARNING

Readers are warned that Government surplus
components and valves which may be offerczd
for sale through our columns carry no manu-
facturers® guarantee : Many of these items will
have been designed for special purposes making
them unsuitable for civilian use, or may nave
deteriorated as a result of the conditlons under
which they have been stored. We cannot under-
take to deal with any complaints regarding any
such items purchased.

NEW RECEIVERS AND AMPLIFIERS
R A. speech amplifiers, type MI-11220,
lmmedmbely nsnmums 1!11VL g\lxq N.X%: e
(3 R,

GROUP Ltd 46 Greyhound Rd.. London, 01965
ALL types of audio equipment designed and
order. tone compensati.n units.

wllllamsons ultra-linear, pre-amps;. electronic
mixers, and all amplifiers up to 1kw. kxtended
Payments  avallaole above £20.—Bernard J.
Brown, 33, Goldhawk Rd.. London, W.12. [0024
J.R. ELECTRICAL & ELECTRONIC DE-
VELOPMENT, Ltd., Bickford Rd., Witton,
Birmingham, 6 (Eas. 0435). the Midlands
specialist manufacturers of high fidelity s und
reproduction equipment for the world-famouus
Willlamson ampiifier and associated accessorses.
including tome control stages, loudspeazer
crossover units, distortioniess contrast ex-
penders and radlo feeders: send for details and
prices. 0105

HF-FM; a new combination recelver. the

CB4- long -range FM, and sensitive MW re-
ception; obta.nable as feeder, or with push-pull
output stage and malns driven; superhet 5v
chassis (F .us diodes) with JB tuning scale:
designed for best fidelity on both sy.»tems will
suit any amplifier, testec at 60 miles range;
all on a 6X1lin chassis; obsolete feeders are
easily convertible to a radio set with our 90/-
power unit/output stage chassis; the Ww FM
unit; complete kits, using latest valves and
vhi- type components. elegant stoved chassis,
wound and pre-aligned coils. cireuits, layout;
this design is ultimate with zero background,
unique am rejector, and osclllator, many have
been built by bez nners, and we al’gn the com-
pleted set; klt é we are ploneers and have
qulte a range of M products; trade supplied;
sets of literature 1/-
BEL SOUND PRODUCTS Co., Mariborough
Yard, London, N.19. Day and evenlng demon-
stratfons, ring Arc. 5078

RECEIVERS AMPLIFIERS—SURPLUS
SECONDHA
RECEIVERS 1132A 100/140 m/c. good condl-
tion but less valves;, 57/6,
TYPE 3 power packs for same, lew only; 90/-,

T R 9 transmltter/recelvers,
7/3.5 m/c, easily modified to neighbouring fre.
quencles“ splendid begmners station;
n mint_ condition; 77/6, c.p.
RF units type 24 20/30 m/c, new; 15/-, c.p.
T1154 tmnsmltter com-
lete with valves from 30/-,
IGNAL gererators and test equlFment most
British and U.S. types; by quotati
SEND us your enquiries; we hold large stocks
‘STARAVIA (Disposals Division), Blackburhe
Airport, Camberley, Surrey. [3404
.C.A. receivers, type AR.88D, immediatel
avallable in quanmy, rully reconditione
McELROY-ADAM ANUFACTURIN
GROUP. Ltd., 46. Greyhound Rd.. London. “\;V 9%

X28, perf., hdbk., £43; 9-tube chafter.
20-80 megs, £20. —42 Sistova Rd.. [341229.

R A. amp. 11209-E, 2 6L6 with manual;
£7/10. —13, Windmill Rd.. Thame, 0xo|n3417

CRIOO, good condition; £20.—Mi]l Farm,
St. Mary’s Rd., Hayling Island. H'aﬁtg%
i

RMSTRONG 8-valve all-wave chassis with
Rola l/s, perfect; £6 cash, collect Bays-
water,—Box {3316
S OUND sales. 12-watt amplifier with preams
and tone control unit, good condltlon £1
—Apply Cae.sea Polytechnic. S.W.3 132
W .8.19 Mark III, complete with power unlt.
In good conditlon; best offer over £27/10.
—Box 7517. (3405
.E.C. BRT 400D communication receiver,
mint condition; accept ﬂrst offer #130.—
Charing Cross Rd., Tem. 758:’;7445
1155 recelver, complete with power pack.
speaker, etc., in cabinet; 9gns 0.n.0.—Méen-
delssohn, Rex House, Longwood Drive. S. V:V 1256

battery operated,

164,

{o184.

47/6, -

PARTRIDGE...
and the
Osram 912

Partridge Transformers and
chokes were employed by the
General Electric Co., Ltd.,
Technical Valve Department,
for the prototype of the Osram
912 High Quality Gramophone
Amplifier.

The three specified Partridge com-
ponents are available in alternative
mounting styles detailed below.

% MAINS TRANSFORMER (T.1.)
Partridge Type No. P.3591 B.

Mounting style DN/404B  ............ 52/6

Mounting style DL/404B employmg

loose lead terminations.. veere 43/-
v SMOOTHING CHOKE (L.1.)

Partridge Type No. C10/135

Mounting style DN/401B ............ 34/3

Mounting style DL/401B  ............ 28/6

OUTPUT TRANSFORMER (T.2.)

Partridge Type No. P.3591 A
Mounting stvie DN/404B
Mounting style DL/404B

PARTRIDGE
TYPE P.3591 A

If performance down to 30 c¢/s is required
it is essential to employ an output trans-
former of this calibre.

Write for illustrated brochure

giving full details of these
Partridge components.

PARTRIDGE

TRANSFORMERS LTD

TOLWORTH SURREY

‘PHONE : ELMbridge 6737-3

RECEIVERS, AMPLIF’IERS SURPLUS
ND SECONDH
H Rx’s and coils in sLock aiso ARS8,
B(,348R CR100, etc, —R éuirements please
. Service, rove Green Rd..
lnndnn Fll Ley.

4986

RF uni tpﬁs 26 @ 32/6, 25@16/6 24
@ 12/6. brand new in 1gmaJ cartons.

with~ valves; postage 2/G~E .S,

Church Rd., Moseley. Blrmlngham [3393
ANNOY 25w amplifier, 5 loudspeakers,
mike, gramophone playing desk, H.

supply unit, good condition; £75 the lot.—9,

Southdown Rd., W.-on-T., Bristol 5779 Sl

MPLIFIERS. 4-channe! 20w, 5w each c!
nel fre%uencv response flat 40 cycles to
12ke/s input and output 600ohms; 4 amplifiers
in one case, gain control anu monitoring input
and output chokes price without valves
£5/10/6 carr. extra; as new cost £40 ea.—
Leslie Dixon & Co.. 214, Queenstown Rd..
Battersea, S.W 8 [3265
RECEIVERS, AMPLIFIERS—SURPLUS AND
SECONDHANO WANTED
ANTED, quality amplifier, remot,e control,
15w.—Fishpond Hotel, Matlock Bath
Derbys. 3428
NEW LOUDSPEAKERS
IMITED numbers new G.E.C. metal cone
speakers, ex stock: £8/15.—Henniker &
Kerr, 15, Bonaly Rd., Edinburgh. 13384
PEAKERS 5in, new, well-known manufac-
turer’'s surplus, 17/6: also 8in new Celestion
with transformer, 19/6, carriage and packing
1/3 extra.—G.R., Ltd,, 185, Stockwell Rd..
Brixton, S.W.9. Tel. Brixton 9895, 13407

LOUDSPEAKERS—SURPLUS AND
NDHAND

1]
HARFEDALE 10in Golden E S.B., excellent
condition; £7, or best, otter.—Dr. Baid-
win, Litcham, klngs 5
TESI :QUIPMEN 1 —-aURPLUS ANL
ECONDHAND

AVO wide range signal generator, new, com-
pletely crystal checked; £20.—Box- 721639

NE Cossor 343 ganging oscillator: one Cossor
339 oscillograph; £45 the pair.—C. A,
Duckitt, 4, Queen St.. Thorne, nr. Donc?sitstz]r7
AVO 7. Avo occlllator, 500v Evershed and
Vignoles bridge megger, as new; offers.-
Rodgers, 1, Rodgers Villas, Omagh, Co. Tyrongez.

N. Ireland.
ARCONI signal gen'r, TFS517F,
Mc/s, c¢/w, handbook, etc.;
collects. —Woodhams, Claremont
Shrewsbury, Shrops.
AYLOR equipment valve tester 45B £14;
electronic testmeter 170A, £12; bridge 110A
£6; testmeter 90, £7; testmeter 90A, requires
attention, 5.—A. C.  Wwilljams 101,
Frederick Rd., Chenm, Surrey. {3327
MaNAL genelawrs, gscliloscopes,
meters, valve voltmeters, frequency, “meters,
multl-range meters im stock; your enquiries are
invited. —Requirements to R.T. & 1. Service.
254. Grove Green Rd.. London. E.11. Ley. 49”4

OLAR Cap Res. Analizer, £8/10: Sco
charges 9i ‘accs..

OouLpu

rm, £5; offers
7, Boundary Rd., N.W.8. Mal. 4964 Wll 19??‘}521

METERS WANTED
ANTED, 2 Ferris mode 32A nolse and field
strengthometers. must be in good c([);ldlé

tion.—Box 7.
E urgently require meters of ali typ°s.
meter components, test equipment, etc.,

any quantlty, laxge or small; promp: cash of

by return
ANDE yS ELECTRONICS. Ltd, 91, Hampstead
Rd., London. N.W.1., Euston 1 &9 (3071

5 6.
W DYNAMOS, MOTORS, ETC.
WARD rotary converters for alo: televiston.
amplifiers. etc.
ALSO. rotary transformers. D.C.
Stortford

generators. etc.
WARD, South St., Bishop’s
{0039

alternators,

3
75.
Tel. Bishop’s Stortford 1694.
TTERY chargers 4 models, 2-6-12v, 1-2-4
amp D.C, any mains voltage; also larger
types special transformers. chokes, test gear, in-
terlor car heaters, etc.—The Banner Electric
Co., Ltd., Hoddesdon. Herts. f0112

FOR
SALE AND WANTED
ADVERTISEMENT FORM

TURN TO
PAGE NO. 173

Herts
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This UNIQUE BENDER
i [

QUICKLY AND ACCURATELY FORMS
ANGLES, CHANNELS, SECTIONS, BOXES,
LIDS, TRAYS, TANKS, CHASSIS BRACKETS,
CLAMPS, CLIPS, SHROUDS. CHEMICAL,
ELECTRONIC AND ELECTRO MEDICAL
APPARATUS. INVALUABLE TO SERVICING
ENGINEERS, HOSPITALS, UNIVERSITIES,
AND RESEARCH WORKERS.

A.A. TOOLS are used by :—

Admiralty, W.0., R.A.Est.,, A.E.R.E,, N.P.L., Forelgn
Ottice, Home Office, Govt. Communications (England,
Africa, Malayn etc.), G.P.O. Telephones, Union
Observatory, Johannesburg, Aircraft and Air Trans.
port Firms, Brit. Raiiways, Electricity Boards,
National Coal Board, Imperial 8melters Ltd., I.C.I.
Ltd., Medical Research Councll and many Hospitals,
Universities, Tech. Colleges, leading Radio Manufac-
turers and Research Units both here and abroad.

For 6 page Folder write to :—
A.ATOOLS w
197a Whiteacre Rd., Ashton-u-Lyne

Every genuine A.A, tool bears this mark.

SURPLUS

AERIAL MASTS. American Yagi S element
array AS-46/APG. -30ft. one ‘piece 4in. dia.
hollow wood masts. 36ft. 3 section 2in. dia.
tubular steel masts. 45ft. 9 section l4in. dia.
American steel masts MS-44. SOft. Bendix
plywood masts MT-7A, 70ft. American ply-
mold  masts. 50ft. Trylon lattice ladder
towers, 20{t. American tripod base alumin-
ium masts AS/TPX. 9ft. one piece American
police whips. 18ft. BC-610 6 section whips.
TELEPHONE AND TELEGRAPH
APPARATUS. | | terminals and by
pass filters; | 4 3 terminals; | 4+ 4 terminals
and repeaters, S and SX, S and DX, power
bays; repeaters; V.F. ringers; perforators;
Wheatstone transmitters; teleprinters; un-
dulators; switchboards; rectifiers; EE-6S,
TG-10, ete., etc.

AUDIO EQUIPMENT. R.C.A. squadron
announcers (12-25 watt speakers). R.C.A.
25 watt high power speakers. Portable
megaphones PA-4. BC-1016 recorders
{morse up to 400 w.p.m.).
CONTROL UNITS. RM-6, 7,
25, 29, 42.

12, 13, 21,

FORMERS AND CHOKES.
variety by Amertran, Kenyon,
Thordason, ete., etc.

TRIPLE DIVERSITY RECEIVERS. 1.5 to
30 mefs. Self contained on rack with all
refinements. Full details available. o

100 WATT BROADCASTING TRANS-
MITTERS by Woden. Self contained in
4ft. 6in. cabinet £22/10/- with valves.

RACKS, de luxe, 19 inches wide channel
iron sides, 3 x 2, Sft. 6in., 70/-; 3fc. 6in.,
40/-; both carr. 10/-.

Many other items too numerous to mention.
Send your requirements. Lists available.
All packing and shipping facilities.

P. HARRIS

ORGANFORD DORSET
Telephone : Lychett Minster 212,

A

AMERICAN TRANSMITTING TRANS- :
farge
R.C.A, .

WIRELESS WORLD

DYNAMOS, MOTORS, ETC,
LTERNATORS 230/1/50, 400VA, selt-ener-
gised 3000rpm, ball bearing. £24/5; also

special television model same price; voltage

regulator £1 ex t
J.A.P. No. 2A 1.2hp petrol engine, air-cooled,
4 stroke, starting rope, tools; £17/10 delivered
for above alternators.
SPECIAL rotar converters,
ference free, fitted radio and telev.
wt. .60lb, d.c. input 12v 200va, out. 24v,
110v, d.c. to 230v, out. 250va, £25/ 0 del.;
converters for genera] use, inputs, outputs.
prices as above; also supplled vm.hout smooth-
u;g £25 del, immediate despatch; trade sup-
plied
AT a purchaser’s home 60mls. S.W. of Sutton
Coldﬁeld a 24v.
TELEVISION converter was tested on Ekco
televlsion 12in tube. stated consumption 135
watts d.c. current from battery only $thbamps,
jcture and sound were perfect and competely
ree of interference or fiutter.
above are the latest products of British |
manufacture. and are guaranteed; fullest de-
talls of 400VA alt. or rotary conmverters, by
return post; state which required; terms c.w.o.,
pro forma invoice c.o.d. (post goods on&;) A
o

guaranteed inter-
sion filters,

T. W. PEARCE, 66, Great Percy St..
{near Angel).
OTARY convertors, output 230v A.C. 50c/s,
125watts; input 12v D.C.; ball bearings,
leading mnker suitable for operating TV,
radio, tape Iecorders, £te., where mains un-
available; special offer, guaranteed perfect{ in-
structions supplied; only 75/-. carriage 10/-,
5/- refunded on case.
LAWRENCES, 3, Slater Place, Liverpool,

DYNAMOS, MOTORS.
SECON

EX Air Ministry rotary transformers, per-
manent magnet fleld, windings, 20v, 6.5v,

3.2 amps, and 300v at 30ma, 16/- each post
paltd', rotary transformers, input 12v D.C.., out-

N
with electric starters, £125 each;

l galvanized -diesel engine cooling tanks. approxi-

{ GOODSELL, 5w £1

mately 120 gallons, £7 each: one unused Petter

B2, 18 b.h.p. engine, £140.
WARD, 75, South .St., Bishop's Stortford.
Herts. Tel. 1694. [0040

NEW GRAMOPHONE AND .SOUND
EQUIPMENT
FERROGRAPH magnetic

WEARITE tape decks and component parts.
DISC recording machines and blank discs.
£17/17, preamp £10/10.
3/10, pream £10/10
RESLO ribbon microphones an nds.
EVERYTHING for -the protesslonnl ‘recording
studio nnd %Aalitg dealers.
SOUND DIS (SUPPLIES), Ltd.. 178, Bis-
pham Rd., Southport, Lancs. Tel, 88 15?

BUYING a new amplifier or rebuilding the
present one? bee Berna! Brown's ad-
verts under New Receivers and Amplifiers, also
Repalrs and Service. 002

tape recorder,

T Decks —Amplifier  to suit, 8Smun,
V 10w P.P., Latest desiga. Sep " Power
Unit; Treble ligt ‘chioke; Var. Bias, Mic. and |

Radio _inputs, Mixer control M. Eye indicator,

30-10Kc/s response; 19g

PRE-AMP/Rec. Units (Meter ind.) from &£16.

AMPS. for Wearlte Decks; 21gns.

HARDING ELECTRONIZS, JZOa Mora Rd

London, N.W.2. [0032

TAPE recorders for sale, exchange, or hire
Greater London Bood quality tape re-

corders wanted for cash, all types of

repairs, mechanical and electronic, carried out
by specialists, all accessories available, we deal
exclusively in maenetic recordmg equipment.

THE MAGNEGRAPH RECORDING Co., Ltd., |
% slgnnwny Place, London, W. 1 Tel. Lan%gg?

APE decks.—Due to cancelled S8outh Ameri-
can export order we have been able to
purchase, on very favourable terms, a limited
quantity of a very well-known tape deck in kit
form which we are offering at a knock-out price
of £6/19/6; full details by return of post from.
HOTAX PRODUCTS, Ltd., 59, Gray's Inn_Rd..
London. W.C.1.
CINE -VOX disc recording equipments, type
C7J for high-quality recordings from exxst-
ing microphone eguipment; price from
also available as a complete channel lnclusive
of mic., amplifier and plag'bacx equipment, at
70gns; fype C7, for highest quality protesslonal
requirements—recorder mechanism at 48gns
complete channel at 110gns; demonstratiom
arranged in London.
PLEASE write for details to K.T.S., Ltd.,
‘“ Coplow,’” Park Rd., Braunton. N, Devon. Tel.
Braunton 224. Callers by 'appointment only.
GRAMOPHONE AND SOUND EQUIFMENT
LUS AND SECONDH
BRADMATIC tape desk. model SB shghtlv
used: offers.—Box 7363.
GARRARD pick-up model TA, unused; 8—
Laycock, 16, St. John’s Sq., Wakeﬂ?lz’dsoo

‘ORTEXION recorder, as brand new, not now
required; £65.—Cryer, Princes Way, Fleet-

wood, 3309
ASFE. recording tape, slightly used: 17/ |
55 per31 ,200ft spool, 40/° per 1, metre —1

339
ECORDING Mre stainless steel. 3,500ft
reels; 5/6.—Griffiths, 12, Rossendale Ave.,
Blackley, * Manchester [3318 |

1
ETC.—SURPLUS AND I
DHAND

% 119'8d
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'EM.G. INFINITELY VARIABLE
STEEP-CUTTING FILTER

No other filter combines all the
advantages of this model which
are, briefly, to cut response
above any desired level between
4,000 and 8,000 c.p.s. at an
-average steepness of 30db per
-octave, easy fixing (connects
between 15 ohm speaker and
amplifier output), robust con-
struction, no distortion or appre-
ciable loss of volume and cannot
introduce hum. Recommended
for reducing surface noise on
‘78’ records, cutting ‘edge’
on some L.P. records, and
eliminating high pitched inter-
ference on radio.

. Price £4/10/-. Leaflet on request
i Trade Enquiries Invited.
E.M.G. HANDMADE
GRAMOPHONES LTD.
6, Newman St. London W.1.  Museum 9971

THE

INSTRUMENT

MODEL

Specially designed for
soldering operations “In
| the compact assemblies

used in present day
radio, television
and electronic

industries.

Weight 3} oz Interesting

excluding features
flexible. I. Bit %* dia-
Length 9 in. meter, ' simple
25 Wates — to replace.

220/240 volts 2. Steel cased ele-
ment, also replace-
able.
3. Detachable hook for
suspending iron when
not in use.
4. Moulded two part
handle,remains cool in use,

5. Six ft. Henley 3-core

Flexible.
- 9

LIST No.625

ELECTRI
n SOLDER]NG IRONS

Write for Folder

W.T. HENLEY'S TELEGRAPH WORKS GO. LTD,
§1/53, Hatton Garden, London, E.C.1.
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GRAMOPHONE AND SOUND
—SURPLUS AND SECONDH

Mss portable disc recorder,
TL/10 and pre-amg

recorder, £65, as new (La

EQUIPMENT

£SO leak,
£22: Ferrograph tape
neashire). —Box 7622,

34
RUNDIG tape recorder. one month old., as
new, model 700L, cost £84; take £60 o.n.o.

N
=2l

—Atkinson. 16, Albemarle St., London, W.I.
Hyae rarg 2952. [2439
'OR sale.—Ferrograph tape recorder, walnut

veneer cabinet, perfect condition; £50 or
near offer.—A. Watkin, 116 Shortmead 3§52

Biggleswade, Beds. 'rel, z217..
R tape recorder consol model 700C
beautiful figured walnut cabinet, cost

£99/15, only 3 mths. old; £75, or reasonable
offer.—290, Lynmouth Ave., Morden, Surreg3

19 |
.B.C. type A.C. disc recorder, 150chms imp.
motor scroll, for professional standard, £58;
also MSS machine, complete with head, in
%'ood conditicn, £32; Ferrograph Model 2A, per-
ect, £62.—Box 7629,
SS reflex cabinet by C. T. Chapman (Re-
producers), Ltd., ﬂnlshed in light oak, and
fitted with 12in Goodman’s Audiom 60 speaker,

excellent condition; 15.—Milne, 169, Barry
Rd, E. Dulwich, London, S.E.22. Tel. For.
9796. {3394

TRANSMITTING EQUIPMENT
WILCOX -GAY V.F.O, and crystal multiplier
umts, small quantities.
MANUFACTURING

Church Rd., Moseley, Bn'm_lngharrx. o
TRANSMITTING EQUIPMENT—SURPLUS &
SECONDHAND

‘OMPLETE Pye 80 Mcs. radlotelephone,

master station, 3 mobiles with P.A. equip-
ment, guaranteed; £280.
McELROY-ADAMS MANUFACTURING
GROUP, Ltd., 46, Greyhound Rd., London, W.6.
Cables: Hallicraft, London. Tel. Fulham 1138-9.

A transmitters, type E .4332 and
E’I‘ 4336, fully reconditioned to ma
spec., complete with V.F.O. cr)stal multlpller.

etc

McELROY-ADAMS MANUFACTURING
GROUP, Ltd., 46, Greyhound Rd., London, W.6.
Cables: Hallicraft, London. Tel. Fulham 11.’331-9

COMPONENTS—
1 —T723AB Klystrons; availa le m quantity.

2.—Magnetrons type CV.292, complete with
cavities.
3.—Large uantity long length 3cm wave

guides, junctions, cavities, projectors, radiators,
spinners, etc.; 1mmediaw1y available.

ALSO 3cm echo boxes and oscilloscopes.
cELROY-ADAMS TUFA RING
GROU Ltd., 46 Greyhound Rd., London, W.6.

Cables: Hallicraft, London. Tel. Fulham 1138-9.
NEW COMPONENTS

RYSTAL mlcrophone inserts
Mic-6). guaranteed brand new; 15/6. post
{ree.—Radio-Ailds, Ltd Retall Dept.), 29,
Market St.. Watford. 10036
RESCENT 80w chokes 16/6, glow starter
2/-; transformers, 10,000v 25mA
32/6: metal rectifiers, 6/12v 2amp
8/6. damp 12/6. 6amp 18/6' battery chargers.
g/lZv lamp, 39/6: complete 5ft B fluorescent
ttings. 75/-; hea duty battery chargers,
24v 50amp, £16; car batteries, 6v £3, 12v £5/10.
2 years’ guarantee.—Malden Transformer Su‘r
plies, 2a, Cambridge Rd.. & 134, London Rd.,
Kingston-on-Thames. Kingston 7534. [0038

GOMPONENCTS—SURPLUS AND

SECONDHAND
UPREME RADIO. 746b. Romford Rd., Manor
Park London. E.12. Tel. Iif. 1260. Est.

19 y.

i SUP EME "’ for seasonal radio and TV com-

ponent bargains:—

SHROUDED upright mounting mains trans.
* with base connections:—290-0-240v 60 m/a, 6.3v

1.5a and 4v 2a with screen, input 200-220-240v.

slze, H 3%inX3%in wxz%tin d, a real bargain

{Cosmocord

t 12/6 ea. plus 1/-
WIRE wound vol./controls with S/P switch and
L spindle, 50K ohms, our price 4/9 ea.; , 20K

m W/W V/controls, less: switch, 2/6
SMALL speaker out/trans for 5K ohms to 2
ohms, again a bargain at 3/11
28-way tag strip, oreak it as reuuhed 1/- ea.

VOL. controls. small type with S/P switch and
L/spindle, 1 meg. 1, meg., or % meg., 2/6 ea.

ELLIPTICAL P.M. speakers, 7inX4in. 2 to 3
ohm v/coil, our Prlce 15/11 ea.
ONLY a few left! Crystal sets, in brown bake-

lite case, 3W%inX2%inX13%in, wired read
use, with erystal diode as detector, 7/6 ea.
DUAL range T.R.F. coils, 200 to 2.000 M., with
cores, 5/6 per pair.

STEEL chassis, grey finish, ready punched for
S/het layout, 14inX6in X 3in, 2/6 ea.

NEW stocks electrolytics, small metal can type:

y for

16mfd 350v, 1/11 ea., 16+24mid. 350v, 2/6 ea..
32mfd. 350v, 2/6 ea Special Bargain, 32+8+
8mitd, 275v. SsNe

TUBULA card/w/end cond. 8mfd, 450V, our
prlce 1/11 ea, or 8mfd. 500v, 9 ea. Metal
can tag end bias cond., 25mfd 25v: our price 1/3

UST arrived: 60+4-150mfd, 275v D.C. wkg, 13%in
dia., bargain price 4/11 ea Popular value, 14
and Y% watt resistors. 3/- d

CRYSTAL diodes, with crystal set circuit, 1/6

TERMS €.W.0., N0 €
SEND 9d extra for postaze orders under £5,
24ad s.a.e. all enquiries and list [6021

va48 |
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Spectalists in the manufacture of the

'TE[EVISION

Wmeuzss WORLD

FOR OVER 20 YEARS THERE g ..
HAS BEEN AND STILL IS
ONLY ONE

HIGHEST QUALITY CHASSIS

“Twin’* Radio-
gram Price 57 Gns
(inc. tax)

As introduced last
RADIOGRAMS month the ** Twin”
Radiogram is now much in demand. This unique
and compact Radiogram incorporates a superb
8 valve, all wave radio chassis, the very latest 3
speed Record Changer and twin eliptical 10in,
loudspeakers, The novel arrangement of Record
Changer and record storage above the radio
which is housed in a hopper, makes this Radio-
gram unique in its class.

Also in our range:-—

The Srandard ”—at 69 gns. (inc. P. Tax).
The * Specxal Y—at 79 gns. (inc, P. Tax;
The *‘ Super ”——at 125 gns. (inc. P. Tax]

TV.5.
Tabie
Model

14*

Price :—
59 Gns.

(inc. Tax)

The TV.5 Range is avail-
able in many forms and
incorporares all the most up-to-date improve-
"ments such as 5-channel selector switching and
“aluminised flat faced tube; and tinted filter.
' @ PROVISION. IS NOW MADE FOR A
13-CHANNEL ADAPTOR, WHICH WILL
BE AVAILABLE AT A NOMINAL
CHARGE- WHEN REQUIRED.
The TV.5 Range really gives

BLACK AND WHITE. PICTUR
TV.5. 14in, Chassis, £54/-3 (mc P. Tax). |
TV.5 14in. Table Model £61/19/- (inc. P. Tax).
TV.5 14in. Console, £72/9/- (inc. Tax).
TV.5 17in. Chassis, £64/15/11 (inc. P. Tax).
TV.5 17in.. Console £82/19/- (inc. P. Tax).

©® SEE PAGE 89 FOR DETAILS OF OUR
NEW RADIOGRAM CHASSIS.

v.he TRUE

. Our Showroom at the address shown below
. is open daily from 9 a.m..to 6 p.m. (Satur-
_ days 5 p.m.)-and we are always delighted to |
. demonstrate any of our Models or supply |
any information- regarding them. If unable
to visit us please send for the specifications

" you may require.
WIRELESS &

ARMSTRbNG TELEVISION €O..LTD.

WARLTERS ROAD, HOLLOWAY, LONDON; N.7 l
Telephone :* NORth» 32134 ——————

‘| chrome cover,

"80mA, 800v 5

"S27CA; mxcroweve equipment;
—Ger. 8410.

.parts for above;
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COMPONENTS—SURPLUS AND
SECONDHAND
ADIO CLEARANCE, Ltd., 27, Tottenham

d., London, W.1. Tel. Museum 9188.
ELECTROL TICS, capacity, voliage, size. type

of mounting, price post paid: 400, 6v, 1X2in,
lug. 1/9; 2504250, 6v, 1X2in. lug, 2/-;
40+40," isov. 11gx2, clip. 2/9i 40, 150v.
1X2, clip, 2/6; 0420, 275v, X2, lug,
3/ 16432, 275v, 1 lug, 3/35; 16
16, 275V, 1x2 cllg. 3/3; 60+100. 275v. 13%X3,
lug, 4/6; 100, 575, 350V, 14X, clip, 3/6; 32412,
350v. 13 X2, cxg. 4/-, 16+16+16 v, 13X
2, clip, 13%X2, 4/9; 16, 350v, ¥ lug, 1/9;
40 300\' 1X3. lug, 3/6, 10, v, X2,
Jug, { TeX2. tag, 2/9; 20, 450v.
1X2, 2/3; 32 450/525v 1% X2, clip, 3/9 304 30,
450v+20m1 5v, 13Xx3, lug, 5/-i 15415,
450v+20mf 25v, 1lgX3, lug 8 6v,
813, clip, 1/6: 100, T2, Shx1%, clip.’ 1/9:
8. 450v, clip. &/ %, Toy, W%, iag
1/8; 150, 25v, % X1%. D, 2/-. 250, 12v.
A X1%. Wwire 2/3; +16 450y, 1%%X2. clip,
/-; 40+ 75v. 1% X2, clip, 3/3. 24+24+16.
350/425v, 13%X2, clip, 9; 604200, 275/350v,
1%, XaY, clip. 6/6; 4. 150v. %X13%. clip, 1/1:
500, 13v, 1%X2%, clip, 2/-; B , %X
clip, 1/9; 32432, 350/425 1% X2, cln
5/-; 8416, 450/ 5v. X2 cll. a/-:
450/525v, 3(X1%, 1/6; 2, g)ﬁ
e 1438 30V, 3535, ety $ros 32+3 50/
525v, inX3in, wire ended, 5/6. all cans,
some wi sleeves, all voltages, WKG surge

where marked new stock. guaranteed.
TELEVISION! Set of 3 components. comprising
line output trans., with E.H. T winding to give
7kV, using EY51 (heater winding for E¥51 also
lncluded? and fitted with width. control scan-
ning coils, lcw impedance line and frame, focus
coll (res ,000(}, current approx. 20 mA);
the set of 3 for 42/-, plus 2/- post. diagram of
line trans. suppl

VERSAL amplifiers, 8-valve 20watt A.C./
D.C., black crackle chassis, and black and

overall size 151/21n)<7%lnx71n

First-class components (Partrldge O.P.T d
drlver, Gardner choke, A.E.E, Mu-Metal input
trans. for mike) Valves, 2XEF3 4XCL33,
2XUR3C. Switched in é)ut for ‘llgh or low imp..
top cut and bass cut switcher. malns
switch, mains plug and socket, 220 250
lated chassis, 150 output.
ready for use, with
£10, 19/6, carr m!d
5mA meters, moving coll,

v, iso-
Wired and tested
valves. brand new,

bakelite case, 2in
square. flush mounting, new, boxed; 7/- post

K&AINS trans., 250-0-250v. B0ma, 6.3v. 2.5A,
6.3v. 0.6A, Pri. O- 210 230 250v, 13/- post ald
Pri, /250v sec., 305 0-
mA, 6. Sv .2A 6.9v O 2v 2A.
qv 1.1A, 5v 2.3A; these traru have been taken
from ex-Govt. equip.; somé may have tag
panels broken, but guarentﬁed O.K.; 13/- post
paid; ideal for scop
RADIO. CLEARANCETLtd 27, Tottenham Court

MAINS trans.,

Rd.. London. W.1 el. Museum 9188 001
'REE list; sensational prices; valve, com
ponents.——Jack Porter, Ltd., College St.

Worcester. 13298
OUTHERN RADIO SUPPLY Ltd , 11. Little
Newport Street. London e

displayed advertisement, page 161 10016

NUSED Partridge EHT/HRT  oscilloscope
transformers 22, 6; 500 watt 110/115-230/230
auto 70/-; .005in Presspehn var. widths, 2/9th:
new 117P7 15/-.—Box 7542. [3419

PECIAL television and UH{F chassis
offer!!! We have been very rtunate to
secure a limited number of 1426 chassis

(R1355 less power pack) which torm the basis
of any U.H.F. receiver; all are new and include
7- SP61 and 1-EAS5Q valves, 14 Mc/s LF. strip
and a host of resistors, condensers, etc.; our
special price, while they last, 15/- plus 5/-
cerrmge angd packing; amazing value! These
won't last long!—Walton’s Wireless Stores, 48,
Stafiord St., Wolverhampton. (o016

NTED. EXCHANGE. ETC.
VHF best equipmen

TS47AP. TS174. TS175/U. TS148 or TSX- 4S

analysers; BC221 freq meters, I'S69, and y
U.S.A. gear; Klysrons type 723/AB. 2K3’
2K39 2KA41; recelver, APR4 and units .TN16
17-18-19; RCA ARB8D. 827 and 8X28s and
highest offers
Unlversal Elec-

given by return.
Leicester Square, Lon-
[0229

tronics, 27, Lisle St.,
w.C.2.

don,

LL cables and flexes bought.—B.D.C., 591.
Green Lanes. London. N.8. 13152

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, .5.W.8. Macaulay 215 10176

ANTED, Tuning units, TN17, TNIB. TN19,

for R54/APR4: £50 each offered.—Box

4963. [0261
ANTED, electromechs R.C.7 twln track
tape recording panel and C.J.R. A.l
amplifier. —Secretan. Old Forge, North Lan[clnﬁg8

‘Sussex.

ANTED.—BC610 Hallcrafters, ETA4336
transmitters, AR88s recelvers and spare

best prices.—P.C Radio,

Beavor Lane, Hammersmith, W.6. [0079

ANTED. HRO coils. Rxs. etc., ARBBS.
BS338s. S27s. etc.—Details to R.T. &
Service. 254, Grove Green Rd., London. Ell
Ley. 4986. To163
ANTED —'* Wireless World,'* Dec., 1946,
new, unused sapphire needles for Lexing-
pick- u(s) .—H. Vernon, 54, Seaton Rd..
Hayes. Middx.. 13341
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HIGH - FIDELITY
F.M.

We have been producing “ W.W?”*
design receivers for two years.
It is now amply proven in
sensitivity and stability. The
basic unit, with additions are
available for ex stock delivery.
Valved kits with prealigned coils,
stoved steel chassis, up-to-date
components, are available. We
align the’ kit-sets. Trade en-
quiries are also invited. Evening

demonstrations,
Basic receiver........ £1117 6
With added I.F. stage

(4-vlv. xtals)........ £14 0 0
Front panel, magic eye,

tuning scale..... . 00
Power wunit.......... £3 0 0
Flex aerial (20 mile). . .. 5 0
Qutdoor aerial, 20ft.

COAX. v v v venennnenns £110 0
Kits (postage 1/2) .... £7 § 0
Leaflets, with circuit., 1 0

BEL SOUND PRODUCTS CO,,

Marlborough Yard, Archway,
London, N.19. ARC. 5078.

25 mins. West End, Northern Line.

*AUTOMAT’’ CHARGERS and
D.C. from A.C. POWER PACKS

as supplied to Ministries, Airline Co’s., etc., up
to 350 waits output. Correct design, best
materials and workmanship.

Selenium Rectifier Stacks, $.T.C., Westalite,
G.E.C., etc. 40 ma. to 10 amp., 2 v. to 400 v.

STANDARD CHARGERS. Truck battery booster
A i voltage battery
charger specially designed to keep truck, car or tractor
batteries fully charged, operates on A.C. 220/245 v.
line, damp-proof, ultra reliable, 6 v./12 v. model output
5 amp. welght 15]bs., £6/5/~, carr. 3/-. Ditto 24 v.{12 v.
£11/10/-. 12 v. 3 amp., 65/-, carr. 2/3. Ditto, 6 v.
3 a.f13 v. 2 a. 65[-. also orlginal ¢ v./12 v. 2 amp.,
59/6, p.p. 2/~ Wt. 8lb.
FOOLPB.OOF CHARGER KITS. Genuinely trouble
free and ultra reliable. As uold for 11 years through
W.W.” with full data
and  instructions.
1 Kit (as uluat)

last bulb, for 2 v., 6 v.,
charger,  all
3 troubles  elim-
ipated, 42/-, p.p- 1/10.
Handsome case,
louvred,

18-

3 a. reetifler,
65 watt trans., 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. rec', 45 watt trand.,
Indicator bulb for 2 v. 6 v, 12 v. charger, 36/6
Case 12/6, p.p. 1/10. Wt, 8 1b. W. case. 1 to 20 celi
1 amp. kit for small radio store, 78/8, p.p. 2/-. Semor
Model, for 6 v./]12 v. at 4 to s amp., 12 v, a-lnp
B.T.C. rect., 85 watt trans., baliast bulb, 84/~
2f-. Slider Kit, 120 watts trans.,, 14 v. 6 amp., ]arge
finned type rect., elider res., h|gh grade ammeter,
wt. 17 Ib., for 8 v./12 v. charger. £4/13/-, carr. 4/-
SELEN[UM RECTIFIERS, new stock not surplus, best
makes 2 v./8 v. 0.5 a,, 2/9, 1 a., 4/-, 2 a., /6. 4 &, 15/-.
12v.0.5 a., 5/-, 11,,716,2a .9/8,allpp 6d. lSv/l-lv
3a. to34a., 15/67 5 a., 2%j-. Large (inned 6a., 32/-
pp 104, 24'v. 50 ma., 2/9. 24 v. 0.3 a., 9/, 1.5 &
15/-, 3 a., 27/-. 5 &, 42/- 8 a., 82/, all p.p. 10d. 30 v.
a, 24/~ 2 8.4 i, 230 v. 1 a., 97/, p-p. 1/6. H.T.
rectifiers, 120 v. 80 ma, B.M.2, 3/4, 135 v. 30 ma. elim.,
5/8, 230 v. 60 ma s 7/~ 250 v. 100 mA. bridge, 14/6,
all pp. 69 Maoy otber'T. and H.T. types in stock,

CHAMPION PRODUCTS
43, Uplands Way, LONDON, N.2). Phone LAB. 6457,

No'

WIRELESS WORLD

WANTED, EXCHANGE, ETC.
ANTED. set manulaciurers’ or ex-Govern-
ment radio e(ﬂulpment. large or small quan-

tities of vnlves ectrolytics. speakers, meters.

B 5 Fitzrov St. w1
Museum 4389 12703
RGENTLY wanted, manuals or instruction
Looks, data, etc.. on American or British
Army, Navy or Atr Force radio and electrical
equipment.—Harris, 93, Wardour St., W.
Tel. Gerrard 2504. [3331
ANTED.—RCA speech amplifiers type Ml-
131220 J or K. and ariel tuning units
80939'\ —OfTers, stating quantity and price. to
P.C.A. Dadio, Beavor Lane, Hnmmersmlth
W.6. [00BO
UANTITIES requires of the trans/receiver
3/Mark II, commonly known as the pe
B 2, must be complete and In perfect working
order and condition as new.—Please reply
direct to: Posen Electrical & Radio Co., P.O.
Box 1186. Bulawayo, Southern Rhodesia.

ANTED, good guality communication RYS

tape recoraers, tfest equxpment domestic
radios, record players, amplifiers, valves, com-
ponents, etc., esth. 18 years.—Call, send or
‘phone Ger. 4638, Miller's Radio. 38a, Newport
Court, Leicester Sq., W.C.2. [3416
WANTED good quality communication rxa

domestic radios, test equ.pment, etc.;

London,
Tel

prices paid, estatlished since 37. —-Mlller s
Radia, Newport Court, 1 min. from Leices-
ter Sq. Tube. Tel. Ger. 4638. Call, write or

send. Hours of business 10-6 p.m. Open all
day Saturday. [0193
WANTED, signal generators types 30, 31. 51,
53, 54, 56 and 101: also any American test
equipment with prefix TS or BC. American re-
celvers types ARB88. APR4 or similar.—Send
price and detalls to Hatfield Instruments, Ltd ,
175, Uxhridge Rd.. Hanwell, W.7. Tel. Ealing
0779/98 [0037
VALVES WANTED

LL types of valves required for cash; state
quantity and_condition.—~Radio Facilities,
Ltd.. 38, Chalcot Rd., N.w.1, Primrose 90%0.

373
455 paid for 813; also wanted 723, A/B. 805,
803, 2J32, 2K33, TZ40, 808, etc.,, any
quantity.—Write, fw;pe Hayes Radio, 606, Kings-
bury Rd.. Birmingham, 24. Erdington 4942.
[2456
CABINETS
EWIS RADIO have the best selection and
finest finish.—See page 171. [0224
ALNU'L capinets;, detal.s.—
Cabinetware, Blackburn
WALNUT radiogram and television cabinets,
soundly constructed; stamp for details.—
R. Shaw, 69, Fairlop Rd., Leytonstone, E[11193
CABINETS made to order, send details for
quotations, bass reflex cabinets, see display
advertisement page 165; open till 5.30 Satur-
days Davics & Co, (Cabinet Makers), 3,
Parkhlll Piace, off Parkhill Rd., Hampstead,
N W.3. Gulliver 5775. [3328
REPAIRS AND SERVICE
AINS- transformers rewound, new trans-
formers to any specifications.
MOTOR rewinds and compiete overhauls; first-
class workmanship; fully guaranteed.
F.M. ELECTRIC Co.. Ltd.. Potters Bldgs.
Warser Gate. Nottingham. Est. 1917. Tel. 4?(;319183

radiogram
a Heyes St..

LOUDSPEAKERS repatred Ig)mmptly —Moclel
Loudspeaker  Service, llingdon f.
Oxford
AINS transformers. E.H.T.
chokes and fleld coils. etc.,
efficlently

line outputs,
promptly and
rewound or manufactured to any
,p-ctﬂcauon. 12 months’

LADBROKE REWIND SERVICE Ltd 820a
Harrow Rd., Kensal Rise. N.W.10 Lad. ](:)321512

ELEC’I’RICAL test instruments repaired and
standardized. all types British or American.
ammeters.  voltmeters. ohmmetetrs DC/AC
multi-range meters, etc.” meters converted to

cification
HE , ELECTRICAL INSTRUMENT REPAIR
?Zég Kilburn Lang. London. (o0 91

SERVICE,

Tel. Lad

AUDIO Equipment repa.lred/rebuut or modi-
d. disk or tape recorderssamplifiers,

sound profectors. quotations without obligation,

-extended payments available above £15.—Ber-
nard J. Brown, 33. Goldhawk Rd.. London.
w.12, [0025

EWINDS and conversions to mains and out-
put trans, pick-ups, fields, clock colls, etc.,
from 4/6; PP equipment a speciality; all work
guaranteed.—N.L. Rewinds, 173, High Rd.,
Willesden Green, N.W.10. Tel. Wordsworth
7791. [3406
24-HOUR service, 6 months’ guarantee. any
transformer; rewind. mains outputs and
if.s.. etc.; all types of new trans., etc., sup-
plied’ to specification; business heading or ser-
vice card for trade prices.—-Majestic Winding
Co.. 180, Windham Rd.. Bournemouth 2526
ARMATURE rewinding service to the trade,
vacuums, drills, grinders hood dryers,
dental motors. vacuum cleaner armatures re-
placed from stock. 24 hours service; every fob
guaranteed: we also speciglise in complete over-
hauls and rebuilds of vacuum cleaners: all
vscuum cleaner parts, hoses, bearings. fans,
brushes, for any make in stock,~Regam Elec-
4rle.”95. Park Lane, Leeds. 1. 10028
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Most types of coil winding undertaken,
Very quick dellveries, small or large
quantities. Transformers, Chokes, Solen-
olds, Relay Coils, etc.,, wound on your
own bobbins or formers for your own
assembly. Impregnating (varnish) on
all work done if required. Best quality
material used. Single prototypes made
to high standards, regulation and cool
running, etc.

FOR CATHODE RAY TUBE FAILURES
Special low capacity secondary winding for
Heater/Cathode shorts to restore picture
after this fault has occurred. All Primaries
tapped, framed and tag panelled. 200/250,
2v,at2a.,4v.at2a,63v.at2a, {08v.
at 0.3 a., at 29/6 each.

{Discount to trade)

EMISSION REJUVENATORS. 200/250
tapped output tapped in steps. 2 v, to 24 v.
to 2} v. at 2 a., at 35/6 each,

Qutput 200/250 tapped in steps 6.3 v, to
7 v.to 8 v. up to 94 v. at 2 a, at 37/6 each.
{Discount to trade)

Both space wound for Heater/Cathode shorts

also

T.V. HEATER TRANSFORMERS. 200/250
6.3 v.at7 a, 0-2-6.3v,.at2a, at 19/6 net,

T.V. AUTO TRANSFORMERS. 0-190-
210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v, at
2 a.,at 27/6 net.

T.V. FRAME TRANSFORMER. 60H
magnetic deflection, suitable for most
home constructed sets at 15/6 net.

FULLY SHROUDED, 200/250 input,

3500/350 v. at 150 mA., 6.3 v. 52a.,5v. 3 a,
49/6 net.

NORTHERN TRANSFORMER C0.

215 BARKEREND ROAD
BRADFORD, YORKS

CIRcuITg
for
SHoOw Bil6 only
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NOW
A TRIO OF

UODE

12" SOUND UNITS
 TO CHOOSE FROM

We have received many requests for an
up-to-date version of the original Barker
150 Sound Unit, so widely considered the
pre-eminent high quality unit of its day.
We have also been asked for a Duode to
bring- the unique performance of the
Barker drive into the average commercial
price range. Well, we have done both,
and this ‘month sees the release of this
unequalled trio of Duode Units.

DUODE 12A

A full 12 inch unit with the famous dual
drive, built-in-crossover, feed back
and individual care which have made the
Barker and Duode names so world known
for NATURAL sound. Fitted with a
magnet system giving about 12,000 gauss.
List price £10. Full value—no tax.

DUODE 128 .
The same cone and drive assembly with
a better magnet giving about 15,000 gauss
and similar performance to that of the
standard Duode of the past two years.
Lise price £14. Full value—no tax.

DUODE 12C

A very speclal unit, similar to the well-
known §50 but now fitted with a cloth
outer suspension and selected cone, lts
bass range extends well down to 25 cps.,
almost sub-sonic, and the extreme top, to
over 16,000 cps.—almost ultra-sonic. The
large magnet gives about 17,000 gauss,
which, with the Duode built-in damping,
holds all transients and the bass register
in the firmest grip. Definitlon throughout
the entire range is superb. We bellgve
the Duode 12C is the finest high quality
Sound Unit available at any price to-day.
List price £20. Full value—no tax.

Any recognised music or radio dealer can,
if he wishes, buy Duode Units from us for his
stock and demonstration. If yours will not
do this for you, we will help by offering you
the facility of trying o Duode at home, under
very fair and reasonable conditions.

Write for details today.

Barker Sound Reproducers
3, Newman Yd., London, W.1

REPAIRS AND SERVICE

'RANSFORMER  rewind  service, mains,

_E.H.T. transformers and chokes, prompt
delivery, range of replacement types ex-stock or
manufactur to your specification.
METROPOLITAN RADIO SERVICE Co.. 75,
Kilburn Lane, London. W.10. Ladbroke (2022%

ERVICE sheets for hire or sale over 2,000
models. radio and te'evision; list 1/-; s.a.e.
enquiries. —W. Gilbert. 24, Frithville Gardens.
London, W.12. Tel. She. 3052. [3315

S professional sound recordists and mem-
bers of the Association of Professional Re-
cording Studios, we are particularly well quali-
fied to give advice and service on all aspects
of sound recording and reproduction, Destegn of
tape equipment a speciality. Circuits designed.
repairs and modifications carrled out quickly.
Advice freely given. See also below:—
COMPREHENSIVE service to trade and ama-
teur; design. manufacture and repair of elec-
tronle equipment carried out by speclalists:
equal attention given to small or large orders.
See also below:—Autochangers, 48-hour service.
cleaning and adjusting at fixed price of 45/-
plus carriage: also all Tepairs carried out: trade
enquiries invited: callers by appointment only
please.——Ariel Sound, 57. Lancaster Mews. Lon=-
don. W 2. ‘Tel. Paddington 5092 (2 lines[)c.m26

PAINTS, CELLULOSE. ETC.
PAINT sprayirg handbook, 3/6 post free, cetlu-
lose and synthetic paints and all spraying
requisites supolied; catalogues free.—Leonard
Brooks, 53. Harold Wcod, Romford {0207

MACHINERY FOR SALE

NUSED ana as new, 5W G.E.C. high fre-
quency induction heating and melting set,
complete with various accessories, owner selling-
due to reorganisation at one-third cost; can be
inspected working at—Davidsons Eng. (M/cr.).
Ltd.. Garratt St., Manchester. 10. Tel. Colly-
hurst 1610. Price £350, 13223

BUSINESS AND PROPERTY
OURNEMOUTH.—Central freehold property
for sale; d/f shop, basement, 4 floors, resi-
dential flat; adjacent theatre; suitable television
showrooms; new station opening.—K., 4, Littie-
down Rd. Bournemouth. 53442

BUSINESS OPPORTUNITIES
OLD-ESTABLISHED firm of exporters in the
electronic field, invite manufacturers seek-
ing overseas sales to communicate Box [022!9
0252

WORK WANTED

SSEMBLY, wiring of all types of electrontc
eqpt., control panels, switchboards, etc.-
R.A.E. 377. High Rd., London. N.2. 10:
ORK wanted; versatile AID approved
wlndln% assembly machining capacity
available; oroidal to close accuracy. and
distrene machining spectalists,—Bel, Marl-
borough Yard, N.18. Arc. 5078 [Cco183
ARMATURE. stator and general collwinding.
excellent production and test facilities. ex-
ress rewind service.—Coilwinding Services, 26,
wer Richmond Rd., London. S.W.15. Putney
2667. [2438

CAPACITY AVAILABLE
RESS tools, p.astic injection moulds, com-
pression  moulds.—J. B. Andrews, Ltd..
Hartfield Crescent. Wimbledon, S.W.19. {3453

MISCELLANEOUS
OIL winding machines; from £15.—Hawkins.
170 Witton Rd.. Birmingham 6 r2a79
EAK P.U,, L.P., 2 transf, Wharfedale 3,000
Xover; Pollock P.U.. cheap, good condit.—
Box 7046. 13299
your 3-phase motor on single phase;
send 2/6 for imstructions.—Holderness,
Wantage, Berks. {3353
ERVICE sheets for radio and television from
932: s.a.e. enquiries.—White, 80, Oldfield
Rd., London, N.16. (3298
APE to disc, microgroove L.P.s, 20/- (30
s.), 24-hour return service.—'* Little
Place,”” Moss Delph Lane, Aughton, Ormskirk,
LancE. (3338

AMPSHADE makers! Old legal handwritten
parchments, 1/- per sq ft; plece with seals

1/- extra.—BDC(ww), 591. Green Lanes, Lon-
don N.B [3134
STEEL lattice and quyed radio masts, 100ft
high, for sale, delivery from stock, excel-

lent condition.—Belimans, Terminal House,
S.wW.1. (3072
ECEIVERS with Teletron Eax coil and

B.T.H. germanium, two outputs, '‘phonhe and
recording; 14/6. post 9d: s.a.e. photo.—T.
Wilkinson, 42, Frances Rd.. Windsor, Berl%Mo

OUR own tape rec:on‘llnﬁ1 transferred to
‘pho

disc.—Write, call or ne Queensway
Private Reeording Studios, 123, ueensway
W.2. Tel. Bgy. 4992. Studio recordings, rgggg’

recording service,
L.P. Microgroove and 78's from your tapes,

Ferrograph recorders., microphones, tape;
prompt postal service,—'‘ Erolca "’ cording
Services, Peel St.,, Eccles Manchester. Eccles
1624. Director, Thurlow Smith, ARMOM,
WONDER soldering tool! Immediate opera-

tlon! No current consumed when idle!
Operates off 4-12v supply A.C./D.C..
designed for miniature components and valve-
holders, limited supplies; 4/11 each, transformer
if required 9/-.—Collwinding Services, 26. Lower
Richmond Rd., Londen, S8.W.15. Putney [2365321 [

Since we pioneered wide-angle

A REMINDER...

scanning for the Home-Construc-
tor several years ago, we have.
become so well-known as manu-
facturers of reliable television
components that some of our
standard lines are liable to be
forgotten.

Typical examples of these
465 kcf/s LF. Transformers, type
160 (Miniature) size lin. x_lin. x 2in.
Price 7/6 each.

are—

465 kc/s L.F. Transformers, type
158 (Standard) size [%in. x |3in. x
3%in. Price 9/6 each.

Tape-Deck Oscillator Coils, type
31. High impedance, screened, each
coil adjusted to 9 mH. Price 9/3 each.
Shown at the top of the column are
our Deflector Coils type DC300/C.
These are as specfied for ** Teleking,"’
“Supervisor '’ and “ Magnaview."’

l4in. and
C.R, Tubes now available.

Conversion circuits for
17in,

From all Leading Stockists or direct from:

ALLEN

COMPONENTS LIMITED

Crown Works, Lower Richmond Road,
Richmond, Surrey.
Telephone : Prospect 9013

Send 9d. and S.A.E. for Wide-Angle
Circuit Diagrams.
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"LAFCO”

EASY PAYMENT GUIDE

LOOK FOR US EVERY MONTH
HERE

““ WOLF’* SOLDERGUNS.

TYPE 51.. Automatic sold i lied )
with 2 reels of solder (one acld cored, one resin cored),
in chrome finish. £2/19/6 cash or deposit and &
monthly payments of 7/4.

TYPE 81. For extra heavy work. 16 oz.bit. Chrome.
Cash price and terms as type 51.

TYPE 71. Formedium to heavy work, Cash £1/12/8
or deposlt and 8 monthly payments of 4/-.

TYPE 31. For fine instrument work. Cash £1/10/-
or deposit and 8 monthly payments of 3/8.

Other types available from 25/- to 30/6. All available
on easy terms. S8end for leaflets, etc.

TEST EQUIPMENT.

'AVO. Model 8 meter, £23/10/- cash or deposit and
8 monthly paymenta of 57/6.
Model 7 metﬁr.7£19l10/- cash
payments of 47/8.

Universal Avominor, £10/10/- cash or deposit and 8
monthly payments of 25/8.

D.C. Avominor, £5/5/- cash or deposit and 8 monthiy
payments of 12/10.

AMPLIO N Test Meter, £5/19/6 cash or deposit and
8 monthly payments of 14/8.

PULLIN Beries 100, £11/11/- cash or deposit and
8 monthly payments of 28/3.

If'you do not see the item you require please do not
hesitate to write us. We will quote you our terms on
receipt of full information. Send your remittance to

DESK 57, LAFCO COMPOUNDS LTD., 3, CORBETTS

PASSAGE, ROTHERHITHE NEW ROAD, S.E.16.
BERmondsey 4343.

.or deposit and 8 monthly

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, LEED]

INTERESTED IN EM.?

Component Specialists since Broadcasting started

Can supply all the parts for the DENCO |

F. M. FEEDER UNIT
Send I/6 for DENCO Bookiet with full

constructional details, also for price-listI

of parts.

H. L. SMITH & CO. LTD.

287/289 EDGWARE ROAD, LONDON, W.2
Telephone : Paddington 5891
Hours 9 ¢ill 6 (Thursday, | o’clock).

Near Edgware Road Stations, Metropolitan & Bakerloo |

WIRELESS WORLD

MISCELLANEOUS
OPPER wires enamelled, tinned, Litz, cotton,
silk covered, all gauges, B.A. screws, nuts,
washers, soldering tags, eyelets, ebonite and
laminated bakelite panels, tubes, coil formers;
Tufnol rod, headphones, flexes, etc.; latest radlo
publications, full range available; lst, s.a.e.;
trade supplled.—Posg adio Supplies, 33, Bourne
Gardens, London, E.4. (0138
.N.P., members Assoc. Professional Rec.
Studlos, would service your equipment,
supply tested tapes of all makes; their tape-to-
disc service is unrivalled; D.s. 10in records
15/6. 12in 18/6, including trailers; also LP-s;
trade enquijries from equipment dealers i-vited.
—Sound News Productions, 3. Clover nlews,
London, S.W.3. Flaxman 3706. (3447
NOTICES

BRITISH‘ SOUND RECORDING ASSOCIA-
TION. Details of membership, open to

the professional sound recording en‘gineer and
all other: Interested inm recording high guality
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Manchester,
Portsmouth and Cardiff Centres, may be ob-

tained from the Hon. Membership Secretary,
H. J. Houlgate. A.M.1.LE.E., 12, Strongbow[gods.l.

Eltham, S.E.S.

SITUATIONS VACANT

| The engagement of persons answering these
advertisements must be made through the local
office of the Ministry of Labour and National
Service. etc., if the cpplicant is a man aged
18-64 or a woman aged 18-59 inclusive. unless
he or she or the employer s excepted from the
provisions of The Noltfication of Vacancies
Order 1952.

ELECI’RICA.L Engineers.

WAYMOUTH GAUGES & INSTRUMENTS,
Ltd., a subsidiary company of Smiths Aircraft
Instruments Ltd., have vacancles In their Air-
craft Fuel Gauge Laboratory for Assistant
Engineers, required for development of elec-
tronic fuel gauging equipment. They should
have an engineering degree or Higher National
Certificate. ~ Technical assistants are also re-
quired for experimental work in electrical
measurements; preference will be glven to
applicants hoid-lng a technical qualification.—

Apply in writine to the Chief Development
Engineer, Waymouth Gauges & Instruments,
Li tion Rd.. Godalming, Surrey. (3432

ADIO technician required as

SIGNALS Assistant Inspector
Nyasaland Government for one tour of 2-3
years with prespect of permanency. Salary
scale (including present tempora allowance
of approx. 13% of salary) £651 rising to
£1,103 a vear. Commencing salary according
to experience. Outfit allowance £50. Uniform
allowance £10 a year. Free passages. Liberal
eave on full salary. Candidates must be
between 21 and 30 years of age, of good educa-
tion and physique, not below 5ft 7in in helght,
normal vision without glasses. They must
have a sound knowledge of H.F. and V.H.F.
fixed an.] mobile simplex and duplex radlo
telephone systems and low-power petrol/elec-
tric chargers and alternators. Knowledge of
morse and ability to instruct trainees In radio
subjects desirable.—Write to the Crown Agents,
4, Millbauk, London, S.W.l. State age, name
in block letters, fuli qualifications ang experi-
ence and quete MI/36023/WF. 1%348
RADIO Officers required by the
EAST Africa High Commission Directorate of
Civil Aviation for one tour of 30 to 48 months
the first instance with prospect of per-
manency, salary scale "slncluding present tem-
porary allowance of 35% of salary) £742 rising
to £965 a year, gratuity of 13%% of total basic
salary drawn during contract for those not taken
on permanent eslablishment, free passages.
liberal leave on full salary, outfit allowance
£30; candidates must be capable of operating
at 25 w.p.m. and should preferab{)y hold
M.C.A. 1st Class Certificate in radio tele-
graphy; knowledege of touch typing for tele-
printer, the operation of modern radio or radar
aids, or experience in radio maintenance would
be an advantage.—Write to the Crown Agents.
4, Millbank, London, S.W.1, state age, name in
block letters, full qualifications and experience
and quote M2C/30606/WF. [33.

| RADIO and Television Engineer.

of Police by

| APPLICATIONS from experienced men in the |

London area invited by Selfridges. Ltd.
lent working conditions on most personal
shopping.—Apply. Staff Manager, Provisions
Building. Somerset St.. W.1. 13379

SENIOR Engineering Appointments.

CONSEQUENT on continued expansion of
actlvities and recent promotions a large com-
pany in the London area has vacancies ‘in the
grade of assistant chief engineer for several
electronic or radio engineers. Applicants should
be able to furnish evidence of experience in a
similar post or possess a background of at least
5 years’ work in a senior engineering capacity
on development or design work. These posts
command a very adequate salary and offer ex-
cellent opportunities for promotlon.—Applfs.aéxel'

Excel-

strictest confidence, to Box 7601.

ADIO and TV engineers required
drive; excellent
good men.—Apply Gu
AERIAL designer (V.H.F.) required immedi-

ately by large group.—Experience and
salary required to Box 7209. (3335

must
Yros ects; top wages_for
. 5051. (3345
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OPPORTUNITIES

IN RADIO

Get this FREE Book!

‘ENGINEERING
OPPORTUNITIES®
reveals how you can
become technically quali-
fied at home for a highly
paid key-appointment in
the vast Radio and Tele-
vision Industry. In 144
pages of intensely inter-
esting matter, it includes
full details of our up-to-
the-minute home study
courses in all branches o.
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”

If vou're earning less than £15 a week this
enlightening book is for you. Write for your
copy todav. It will be sent. FREE and
willZo

ut obligation.
BRITISH INSTITUTE OF
‘| ENGINEERING TECHNOLOGY

388b COLLEGE HOUSE,
29-31, WRIGHT'S LANE.
LONDON, W.8.

ENGINFER!

b

TH

CHAFFEY

'CABINET COMPANY

632, CHELTENHAM RD., LONDON, S.E.15
TEL: NEW CROSS 4766

AL UNITS

QUARTZ CRYST

QC.C

| Type
B7

The type B7 unit is mounted in the standard B7G
valve envelope and is hermetically sealed and
fully evacuated.
Avallable for the frequency ranges from 100 kefs.
to 500 kefs. and from 3 Mc/s. to 16 Mc¢fs. 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:

Cables, etc.:
| MALden 0334 QUARTZCO NEWMALDEN
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SOUTHERN RADIO’S E

WIRELESS BARGAINS

TRANSRECEIVERS. Type ‘38" Mark Il
(Walkie-Talkie). With 5 valves and ready for use.
Metal carrying case, Less external attachments,
30/- per set.

TRANSRECEIVERS. Type ' 18" Mark Il
Comprising Superhet Receiver and Transmitter.
wo units contained in metal carrying case.
Complete with 6 valves, £4/10/- per complete set.
RECEIVERS. Type ''109." Built-in speaker.
8 Valves with VIBRATOR PACK for 6 volts.
CcE)t\ari(ned in metal case. Perfect, £5 each to

TELESONIC 4.valve Battery Portable. Com-
p!ete with Hivac valves in metal carrying case.
Simply converted to Personal Portable, £2 per
set including Conversion Sheet.

BOMBSIGHT COMPUTERS, BRAND NEW
ex-R.A.F, Contains gyro, motors, rev. counters,
gear \.vheels, ete,, etc. ldeal for model makers,
experimenters, etc., £3/5/- each, plus 10/~ carr.
CRYSTAL MONITORS. Type 2.
transit case, Less crystals, 6/- each,
LUFBRA HOLE CUTTERS. Adjustable § to
34in. For metal, wood, plastic, etc., 6/6.
RESISTANCES. 100 Assorted,
values, etc. Wire end, 12/6 per 100,
CONDENSERS. 100 Assorted.
Tub., etc., 15/~ per 100..

PLASTIC CASES. 14in. by 10%in. Transparent.
Ideal for maps display, etc., 5/6.
'STAR IDENTIFIERS. Type
both Hemispheres, in case, 5/6.
CONTACTOR TIME SWITCHES. In.sound-
proof case, 2 impulses per second. Thermostatic
control. Clockwork movement, 11/6 each.
REMOTE CONTACTORS for use with above,
7/6 each,

MORSE TAPPERS. ALL BRAND NEW.
Standard Type ex-Govt., 3/6; HEAVY DUTY
TYPE " D" completely enclosed. Solid brass
on heavy base, 8/6.

MORSE PRACTICE (WITH BUZZER) SET
Mounted, 6/9.

DIMMERS. * Wire wound
1/3 each; 12/- doz.
MAGNETIC RELAY SWITCHES. Bakelite,
5¢/723, 2/6 each; 25/- per dozen.

METERS, 12 Instruments. May need adjustment
or with broken cases, 35/- for 12,

AIRCRAFT INSTRUMENTS. Pressure
gauges, climb indicators, oxygen meters, etc., etc.
New and cartoned, 25/- per dozen instruments.
LANTERNS.
bulbs {(one spare).
battery, 1/9 each.
AERIAL COUPLING UNITS. Type “C."”

New in

all  useful

Mica, Metal,

A-N. Covers

in bakelite case.

For Darkroom or Parking with
Takes standard twin cycle

Brand new in metal case. Complete with meter, l
6/- each,
TRANSMITTERS. Type 1154. Brand new.

Complete with meters and valves in transit case,
37/6.each.

CONVYERSION KITS for 1154 Transmitters,
New, 10/- each,

VOLUME CONTROLS.
New, 12/- per dozen.

CARBON INSERTS. Midget and larger sizes.
New and cartoned, 6/- per dozen,

Al useful values

SWITCHES. Bakelite, Rotary, etc., etc, 7/6
per dozen.

SLEEVING. Plastic. Cotton covered. Gross |
yds. on reel, é/-.

RELAYS. TWIN. 500-ohm coils (2). Brand |
new, 5/6 each.

AERIAL FILTER UNITS. Marconi. P.O.

specifications, 4/6.

LEADS. With 5-point plug and socket at either
end. Type ZAI853/2994. New, 2/9 each.

Full List of Radio Books, 24d. ,
SOUTHERN RADIO SUPPLY LTD.

Il LITTLE NEWPORT STREET
LONDON, W.C.2 Gerrard 6653 |

WIRELESS WORLD

SITUATIONS VACANT
LECTRONIC Development Engineers.

ULTRA ELECTRIC, Ltd., Western Ave., Acton,
London, W.3.

ANNOthCE the following permanent, pension-
able positions.

(1) SENIOR Electronic Development Engineers,
with experience im any of the following: (a)
sub-miniaturisation of radlo and audio fre-
uency cimuitr!y‘: (b) transistor onIications:
¢) pulse techniques-radio navigation: (d)
radio and T.V. projects.

(ii) ELECTRONIC Development Engineers for
measurement, functional test and development.
(iif) TEST Equipment Development Engineers
with experience of design of test equipment to
meet production requirements.
APPLICANTS are invited to apply In the
strictest confidence to the Personnel Manager
by letter or by telephone (Acorn 3434) for in-
terview appointments—on Saturday mornings if
desired. 134

TECHNICIANS Grade I (Radio) required by

EAST African Posts and Telecoms Administra-
tion on probation for pensionable employment;
salary scale (including present temporary allow-
ance of 35% of salary) £742 rising to £1,134
a year, outfit allowance £30, free passages,
liberal ieave on full salary, normal tour 4 years;
candidates should possess a thorough practica
knowledge of the working and maintenance of
modern HF radio telegraph equipment and
VHF mult! channel radio-telephone equipment;
G.P.O. staff should apply through departmental
channels.—Write to the Crown Agents, 4, Mill-
bank, London, S.W.1, state age, name in block
leters, full qualificatlons and experience and
quote M2C/32424/WF. 133

ASSISTANT Signals Officer required by the

SIERRA Leone Government Civil Aviation De-
partment for one tour of 18/24 months with
prospect of parmanency. Salary scale (includ-
ing expatriation pay) £742 rising to £1,177 a
year. Outfit allowance £60. Liberal leave on
tull salary. Free passages for officer and wife,
assistance towards cost of children’s passages

or grant up to £150 annually for maintenance
in U.K. Candidates should be experienced in
MF and ancillary

) . AN
equipment_and should- hold the P.M.G. Certifi-
cate in Wireless Telegraphy or equivalent.—
Write to the Crown Agents. 4, Millbank, Lon-
don, S.W State age, name in block letters,

n, By
full qualifications and experience and guote
M2C/30353/WF. 3363

CITY OF PLYMOUTH Education Committee.

PLYMOUTH and Devonport Technical College.
PRINCIPAL: John Graymore, M.Sc., Ph.D

F.RIC., P.C.S. f
APPLICATIONS are- invitedl for the following
ful-time post, the appointment to take effect
from October 1, 1954, or as soon as possible
after that date:
ASSISTANT Lecturer (Grade A Basic Scale,
£450X£18 to £725) with a first- or second-
class Postmaster-General’s Certificate.  The
vacancy occurs in connection with the estab-
lishment of a Radio Officers’ Course.

APPLICATION forms and further particulars
may be had., on receipt of a stamped addressed
envelope, from the undersig:led, and applica-
tion should be returned within a fortnight of
the appearance of this advertisement.

ANDREW SCOTLAND, Director of Education.
Education Offices, Cobourg St., Plymouth.[ o

TOREKEEPER (Radio Equipment) required
or
NIGERIA Posts and Telegraphs Department

for one tour of 12-24 months in first instance-

either (a) with prospect of pensionable employ-
ment, salary scale (Including expatriation pay)
£750 rising to £1,175 a year or (b) on contract,
salary scale (1ncfudmg expatriation pay) £807
ricing to £1,269 a year plus gratuity at rate
of £100/£150 a year, commencing salary
according to experience; outfit allowance up to
£60; free passages for officer and wife; assist-
ance towards cost of children’s passages or
grant up to £150 annually for their mainten-

| ance in United Kirgdom; 'lberal leave on full

salary; candidates must have substantial ex-
perience in radlo equipment storekeeping, in-
cluding H.F. and V.H.F.,, stock control and
stores accounting procedure.

WRITE to the Crown Agents, 4, Mlllbank, Lon-
don, S.W.1l; state age, name in block letters,

full  qualifications and experience and quote
M3B/34215/WF. . {3321
ELEVISION engineer, able to driwe, reqd.

by leading dealer hoiding all main agencies;
must be first-class engineer, salary
per annum; accommodation will be available
if required.—Apply, giving experience, to Box
7582, [3433
ENIOR engineering administrative assistant
required by service department of company
specialising in cinema sound enquipment in-
stallation and malntenance for duties in con-
nection with administration of engineering and
commercial activities at London Head Office
and provincial offices, good prospects for ener-
getic, resourceful and well educated man with
initiative and organizing abllity; applicants
must have good practical engineering experience
and thorough knowledge audio frequency am-
plifying equipment and general principles
electrical engineering. Preference given to appli-
cants with some administrative and/or super-
visory experience; company contributory pen-
sion scheme; state age and give complete details
education,
quired.—Box

previous experience and salary re-
7442, 3388 '
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TRANSFORMERS
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Our 26

years of research and
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Telephone: DEVIZES 536
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A.l.D. APPROVED
TRANSFORMERS AND
COIL WINDINGS FOR
RADIO, ELECTRONIC,

INDUSTRIAL AND
AIRCRAFT EQUIPMENT.

TRANSFORMERS of all types
up to 25 KVA for Single or
Three Phase operation, Phase

Conversion, etc.

MAINS, Output. Replacement
and SpecialPurposeTransformers
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 € C° ™
INDUCTA WORKS

PARK RD - BLOXWICH - WALSALL
TELEPHONE BLOK 66464

TR1154/55 RECTIFIERS

input:—200/250v., 50~S.P. Output : —5.3v.
13A.—220v,, 110Om,a.—1200v., 200m.a.
NEW CONDITION—TESTED—GUARANTEED
£17-10-0 per set. Carriage extra.

A.J. WHITTEMORE (Aeradio) LTD.

Croydon Alrport Tel.: Croydon 5791, 4383, 7744
Burrey Gram' : Aeradio. Croydon,

Lo g o o b o oF o oF B o oF o Wl
Introducing the :—

TYANA TRIPLE THREE

Rey. Desygn
No. 867884

MAKE SOLDERING A PLEASURE
SMALL SOLDERING IRON

sC;r:&lete with detachable B.ENC.I-'l |9/6

The smallest hlgh-power soldering iron.
Length only 84in. ; adjustable long bit dia.
3/16 ; mains voltages 100/110, 2007220,
230/250.

The "STANDARD"

Poputar Soldering Iron

now reduced to I4/11
Replacement Elements and Bics for both types
always available.

KENROY LIMITED

152/297 UPPER ST., ISLINGTON.
LONDON. N.i.

Telephone : Canonbury 4905-4663
> oo

z
%
?
3
z
l
i

SITUATIONS VACANT

SSISTANT Lecturer (Electrical Engi ing)
required by
NIGERIA for two or three tours totalling 36
months. appointment either (a) on temporary
terms with salary scale (ircluding expatriat.on
pay) &£807 rising to £1.453 a year plus
gratuity at rate of £100/£150 a year, or (b)
with prospect of permanency with salary scale
(lnc uding expatriation pay) &£750 rising to
£1.315 a year, outfit allowance up to £60. f
passages for officer and wife, assistance towards
cost of children’'s passages or grant up to £150
annually for maintenance in United Kingdom.,
lbeml leave on full salary: candidates, with
N.C. In Eectrical Engineering, must have
had sound training in radio receiving and
transmitting work and must be able to teach
feeder and aerial theory. theory and practice
of all types of recording apparatus and genaral
audio and acoustic theory; they should have
had wide experience in the 1ndustry and experi-
ence of teaching.—Write the Crown Agents,
4, Millbank, London, W state age, name
n block leders, full unllﬂcatlons and experi-
ence and quote M2C/40373/WPF. (3349
ERGUSON RADIO CORPN. Ltd., have
vacanc.es for:
SENIOR Engineers with initiative and sound
sound technical background for work on a wide
range Of pro,ects in the field of electronics in-
cluding television. radio communications and
test equipment; permanent posts for men able
Ty responslb lity in rapidly expanding de-
par?’.mem offer'ng exceptional prowmotion and
long term prospects.
JUNIOR engineers of ability for work on de-
velopment projects offering a wide experlence in
the felds of television. radio communications
and test equipment with excellent prospects for
advancement; vacances exist laboratorles
situated at both Enfield and Spenn moor Co.
Durham; these laboratories are well eauipped
and wo. klnF conditions excellent; successful
aup‘lcants eligible for Company's pen,lon and
ife assurance scheme, applicaticns specifying
the POSt tor which app‘lca ion :s made and @iv-
ing full particulars as to age. qualifications and
expsrien-e.,  etc.. to.—Personnel Manager,
Ferguson Radio Corp.. Ltd . Gt. Cambrides
Rd., Enfield. r327*
NITED KINGDOM ATOMIC ENERGY
AUTHORITY,
FORT HALSTEAD near Sevenoaks. requires a
SENIOR ‘"Assistant (Scientific)
FOR work on radio frequency equipment and
the measuring of R.F. power. standing wave
ratio and aerial performance.
CANDIDATES must have reached matriculation

fleld. Sa ary range (male) is £520. rising
to £715 per annum. App. lcatlon torm from
Senior Recruitment Officer. AW R.E.. Alder-
maston, Berks. Quote Ref.: 176/W.G.E./45.

L4

3422
.M.1. RESEARCH LABORATORIES. td..
have vacancies for
PHYSICISTS and engineers for circuit research
in connection with television systems: men with
academlic or protesslonal qualifications and with
several years' experience are rcqd.. there are
also vacancies for universitv gradvates without
industrial expsrience, and for junior engineers
with H.N.C. or similar qualifications: a know-
ledge of television camera design would be a
useful qualification for cne of the vacancies.—
Please aﬂ)ply to the Personnel Dept. (RL/13).
EM . Blyth Hayes. Middx.
TELEVISION Engineer, good wages suitable
applicant; Harrow.—Box 7016, (3294
ERRANTI, Ltd., of Wythen-hawe, have a
number of vacancies for technical assistants
in the following flelds of investigation:—
YDRAULIC control mechanizms and Servos.

. GYROS

RELAYS and electro-méchanical instruments.
EXPERIMENTAL vibration testing.
MICRO-WAVE systems,

R.F, circults,

PULSE clruuits.

APPLICANTS should hold a degree or Higher
Na‘lonal Certificate in ¢lectrical or mechanical
engineering.

THE work would be of particular interest to
men completing National Service in technical
brancnes of the Services.

The ap folntments would be to the permanent
stafl the company snd coffer the prospect
of interesting work in modem well-equipped
laboratories opened In Manchester
within easy reach of resldentlal districts.
THE company operates a staff pension scheme

APPLICAT, forms from Mr. T. J. Lunt,
Etaff Manager. Ferranti, Ltd,, Hollinwood,
ancs.
PLEASE gucte reference WTA. {3403

N _ engineering company situated in the
Boreham Wood area require personnel as
shown hereunder,
RADAR and comtmunications circuit engineers.
RADAR and communications technical writers.
PREF‘ERABLY with a knowledge of components
and specifications concerning the above sub-

ect.
DRAUGHTSMEN (male or female).
TSCHNICAL shorthand typists.
INSTRUMENT ma -
THESE vacancies oﬁer e\cellent opportunities
and permanent and progress've empoyment to
applicants with good %uallﬂ"&t.ons and ability.
P.ease reply, g'ving full details to Box 32!20
EXPERIENCED Service Engineers and Tech-
nical Salesmen can earn high salaries with
permanent employment at the Radio Centre,
33. Tottenham Court Rd.. W.1. Tel. Museum
6667. (3364

HAND BUILT
QUALITY
UNITS

MAJOR
10-VALVE
RADIOGRAM
CHASSIS £32/8/4.

As announced several montha ago:a frequency
modulation tuner unit to receive the new V.H.F.
transmissionr will he avallable when regular pro-
grammes are started. This unit will work with all -
Fidelta models made since 1946. Those intercsted
In recent elaims to very extended frequency response
in audio sysiems may be interested that the audio
circult of the Fidelia (even the first models) will
amplify frequencles above 160,000 cycles,

Fidelia Standard 7 valve model £21 12 0
Fidelia Plus 8 valve model £24 4
Fidelia 10 watt amplifier £27 10 0
Fidelia De Luxe 9 valve mod

7 watt push-pull output stage . £25 5 0O

ALL MODELS have triode outpid stages. Varialle
Selectivity, Separate Bass and Treble Controls.
Cathode follower detecior, 20-20,000
eyele audio response.

2, AMHURST ROAD,

TELSCNOMSE b CLIFFS,
r. Brighton,

ERONRY sz~ SUSSEX

o AENTS- Tel.: Peacehaven 3158

AUTOMATIC (TIME) SWITCHES

New and reconditioned 15 day clockwork
and electric switches

trom 35/-

Sen E. for tlustrated detai!
DONOHOE ('I'IMERS) GEORGE STREET
NORTH SHIELDS, NORTHUMBERLAND

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.

iltustrated brochure and other information
will be gladly sent on request.

DEPT " W.W.”

Oddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables: Fasteners, Southampton
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GALPIN’S

ELECTRICAL STORES
408, HIGH STREET, LEWISHAM, S.E.I3.
Tel.: Lee Green 0309. Nr. Lewisham Hospital.
TERMS: CASH WITH ORDER. NO C.0.D
All goods sent on 7 days’ approval against cash’
EARLY CLOSING DAY THURSDAY

HEAVY DUTY SPOT WELDER TRANS-
FORMERS, input 200/250 volts. OUTPUT a
combination of 2, 4, 6, 8, 10, 12 volts at 120/150
amps. New £6f15/- each, carriage 6/-.

LIGHT ARC ELDING TRANSFORMERS,
200/250 volts Input, Output 40/60 volts, 30/40
amps, £7/5/~ each.

MEDIUM SPOT WELDING TRANS-
FORMERS, input 200/250 volts, OUTPUT a
combination of 2, 4, 6, 8, 10, 12 volts at 50170
amps, New £5/2/6, C/paid.

HEAVY DUTY L.T. OUTPUT TRANS-
FORMERS, 200/250 volts Input, Output a
combmauon of 6, 12, 18 and 24 volts ac 30 amps.
£4/2/6 each. C/paid.

Another Input as above. Output 0, 6, 12, 18, 24
volts at 12 amps., 55/~ each, post 2/- Another
Input as above, Output 0, 6, 12, 18, 24 volts, 6/8
amps., 46/6 each.

HEAVY DUTY L.T. TRANSFORMERS
suitable for rectlfiers, soil heating, etc. Input
2007250 volts, Qutput a combination of 6, 12, 18,
24, 30, 36 volts at |5 amps., 67/6 each, post 2/6.
Another Input and Output as above but at 6 amps.,
47/6, post 2/-. Another input and output as above
but at 4 amos., 36/6 each.

CONVERTORS, 400 watts- output, 24 volts
D.C. input, 50 volts 50 cycles | phase output,
Complete with step-up transformer from S0
volts to 230 volts at 400 watts. £12/10/~ each C/F.
Diteo 200 watts, £9/10/- each C/F..fullyguaranteed
ROTARY CONVERTORS. -230 volts D.C.
input, 230 volts A.C. output. 50 cycles | phase at
250 watts. £15 each C/F,

EX-RADAR MAINS TRANSFORMERS.
Input 230 volts. Output 4 or 5 Kilo-volts at 30
min.,also 3 L.T. windings 4v.22a.,63v. 22a.,2v.
2 a., these transformers are capable of a Iarger
output than stated and are immersed in oil.
£3/15/- each, carriage 5/-.

DIMMER RESISTANCES. Llarge type 2,000
watts rating, 45/~ each, carriage 5/-.

MAINS TRANSFORMERS (NEW), input
2007250 vo!ts in steps of 10 volts, output 350/0/350
vo(ts, 180 m/amps., 4 volts 4 amps., 5 volts 3 amps.,

fts 4 amps., 45/~ each, post 1/6; another
350/ /350 volts 180 mfamps., 6.3 volts 8 amps.,
0/4[5 volts 4 amps., 45/- each, post 1/6; another
500/0/500 volts 150 amps., 4 voh:s 4 amps., C.Th,
6.3 volts 4 amps., C.T., 5 volts 3 amps., 47/6 eac.,
post |/6; another 425/0/425 volts 160 mfamps.,

6.3 volts 4 amps ., C.T., twice 5 volts 3 amps.,
47/6 each, post /6
MAINS TRA SFORMERS, 200-250 volts

input, output 400/0/400 volts, 280 m/amps., 6.3 v.
8a,2v.3a,5v.3a,,4v.2a.,4v.2a,the last
two heaters insulated at 8,000 volts, 85/~ each;
another 200230 volts input, output' tapped 0,
9, 18 volts at 4 amps., 25/- each, post /-,
MAINS TRANSFORMERS. 200/250 volts
input, 300/0/300 volts 150 mjamps., 6.3 v. 4 a

4 v, 2 amps. output. Makers Rich & Bundy. 32/6
each, C/paid.

EX-U.S.A. ROTARY CONVERTORS, I2
volts D.C. input, outputs 500 volts 50 mA. 275 v.
100 mA. Complete with smoothing, 22/6 each,
carriage 2/6. As new.

Ex-NAVAL ROTARY CONVERTORS, IIO
v. D.C. input 230 volts A.C. 50 cy., | ph,
watts, output. Weight approx. |00 Ibs (IZ/IU/-

C/F.

ELECTRIC LIGHT CHECK METERS, useful
for sub-letting, garages, etc,, all for 200/250 voits
A.C. mains, 5 amp. foad, 19/= each ;10 amps., 22/6;
20 amps., 27/=; 25 amps., 32/6.

METERS. Moving coil, 0 to 14 amps., 18/6 each.
Ditto, Moving lron, suitable for A,C. 0 to 30
amps., 28/= each. Another moving coil, 100 to
250 amps., D.C. 35/= each, all 4in, scale.

1,000 WATT AUTO WOUND VOLTAGE
CHANGER TRANSFORMER tapped 0/110/
200/230/250 volts. £5/15/- each. carriage 4/6.
1,500 watt ditto, £7/5/=, carriage 7/6.

350 watt 55/=, 500 watt 75/=, 200 watt 45/-.
PRE-PAYMENT |- ELECTRIC LIGHT SLOT
METERS, S/H, reconditioned, variable tariff.
10 amp. Ioad. 2001250 volts A.C. 55/= each.

Clients in Eire, please allow at least double the
carriage stated to allow for customs clearance
charges.

UATIONS VACANT

HORT BROTH & HARLAND, Ltd.,
Belfast, require a !aboratory superintende: 1t

for their research department.

THE position involves responslbultf for pxo-

viding equipment, supplies and services in the

laboraltones, ¢lso control of laboratory per-
ne
CANDIDATES should possess organizing

ability, and be femiliar with the running of
a laboratory or workshop.

EXPERIENCE in light electx'ical equipment or
recision instruments essentiai.
‘ONSIDERABLE tenacity and drive necessary

to co-ordinate and sustain action with external |-

official bodies,
THIS Fpointment is suitable tor a retired
ofncer o one of the technical branches of the

ASSISTANCE with housing, and with removal
expenses,
SEND full details of age, quallﬂcatxons and ex-
perlence. quoting Ref. 613/St. App. to Staff
J)omtments Officer, Short Bros. & Harland,
P.O. Box No. 241, Belfast [3344
'HE English Electric Valve Co., Ltd., Chelms-
ford, requires the following technlical staff
tor their Camera Tube Division:—
Test Room Supervisor.
Test Camera Operator. Applicants should
¢ H.N.C. in Radio Engineering or its equiva-
Ient and some experience would be desirable.
(C) Inspector. Experience of valve assembly
and process detail is necessary, and a science
degree would be a considerable advantage.
(D) Circuit Maintenance Engineer,
perience in this fleld is highly desirable, to-
gether with suitable technical x}uallﬂcatlons
IN cgrgaln cases housing assistance may
provide:
WRITE with full details of qualifications and
experience and qlgotmg relevant vacancy and
Ref. SAS52A. to Dept., C.P.S., 336/7, Strand.
w.C.2. (3377

TELEVISION service engineer manager re-
quired by dealer all leading agencies; no
.imit to prospects for the right man.—Apply
Box 7179. [3325

UPERINTENDENT for electronic and radar

test department reauired by establishded
ﬁrm opening up large new factory near South

Coa:

APPLICANTS must have the following qualifl-
cations:—

(a) ABILITY to organise and control staff,
(b) A GOOD technical background.

(c) EXPERIENCE in production teatinz of
microwave radar, servo and pulse eocuipment
requirements.

OUSING and superannuatfon scheme avail-

SQIﬁAR‘I commensurate with experlence and
FULL ggtaus of education and exDeﬂenoedto

TESTERS required for television and -adio
manufacturerr good rates for expertenced
men; N.W. Lendon area —Write for full parti-
culars to Box 7628, [0032
ADIO and television engineers of varying
gxades required by rapidly expanding com-

top wages and conditions.—Roberts, Lt,d

145 ‘North End Croydon,

ELEVISION service engmeer requlred tor
bench work in modern workshop near Bir-
mingham; permanent, well-paid posltlon. deal-
ing with leading makes.—Box 7211. {3337
S RVICE engineer for West End firm spec'al-
ising in HI-FI. Good salary to right man.
—Age and career details to Box R.342, c/o

Streets, 110. Old Broad St.. E.C.2. [34
ADIO and TV engineers, improvers, techni-

cal salesmen, excellent salary and perma-
gent pggluons -—Radln

RITISH INSULATED CALLENDER'S

CABLES, Ltd., invite ap lications for the
undermentioned vacancies with their Telecom-
munications Engineering Department at Prescot
TECHNICAL assistant for the preparation of
technical recommendations and the evaluation
of tenders, etc. A capacity for clear exposition
is essential and the successful candidate must
become familiar with a wide technical field
which will require Hlgher National or degree
standard In Electrical Englneerlng
TECHNICAL assistant to undergo training in
telephone cable design and allied work which
will involve considerable responsibility and
judgment. Minimum qualifications, National
Certxﬁcat,e or equnalent in Electrical Engineer-

in;

APPLICATIONS quoting reference No., P/50/54

should be submitted im writing to:

THE Stafl Officer, Prescot, Lancs. {3423
ADIO and TV service engineers required for
old-established retailers: must be exveri-

enced and able to ve; good pay and pros-

pects.—Aneloy Radio, 15, Upland Rd., S.E.22.

LECTRONIC testers; sound basic radio back-
ground, preferably experlence pulse work or

radar.—Write with full particulars of experience
and salary required to Personnel anager
Erith, Kent.

Vidor-Burndept Ltd..
ULLY qualified TV engineer reumred top
makes held: good wages pald: accommoda-

tion can be arranged if necessary.—Apply. giv-

lng dpartlcula.s of salary required. to Vic?x\r
.. Aberdare. 3435

LECT ONIC engineers.—Opportunities for
electronic engineers: must be experienced
and capable of wiring prototypes and models
from, circujt diagrams; permanent progressive
posltions. houstng assistance.—Apply to Hart-
ley Baird. Ltd.. Monkmoor, Shrewsbury. Tel.

No. Shrewsbury 6343. f3415
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BRITAIN’S LARGEST
STOCKISTS OF
AMERICAN & BRITISH
TECHNICAL BOOKS

Radio Laboratory Handbook, by M. G.
Scroggie. 28s. Postage 9d.

Radio Valve Data: NEW EDITION compiled
by ‘* Wireless World."’ 3s. 6d. Postage 3d.

Electronic Organs by R. L. Eby. 40s.
Postage 9d.

The Oscilloscope and its Applications
by ‘‘ Philips Electrical Led.”* 5s. Postage 4d.

Telecommunications by A. T. Starr. 3Ss.
Postage 9d,

Television
Mecum:
Postage Is.

Tubes
P. H. Brans.

Vade
22s. 6d

and Special
1954, by

Television Receiver Servicing: Vol. l—
Time-Base Circuits, by E, A, W. Spread-

bury. 2ls. Postage 9d.
How to Build the Osram 912.
Postage 3d.
The Oscilloscope at Work, by A. Haas
and R. W. Hallows. [5s. Postage 6d.

Acoustics, by L. L. Beranek. 64s.
Postage ls.

Principles and Practice of Radar, by H. E.
Penrose and R. S. H. Boulding. 50s. Postage
ls.

3s. 6d.

6d.

Radio Control for Model Ships, Boats
and Aircraft, by F. C..Judd. 8s. éd.
Postage 6d.

The Radio Amateur's Handbook: 1954,
by ‘" A.R.R.L.”" 30s. Postage ls.
Radio Engineering, by F. E. Terman. 50s.

Postage s,

Radio Receiver Design: Parts | and 2,
by K. R. Sturley, Part |:56s. Part 2: 30s,
Postage 9d. ea.

Radio Designer's Handbook, by F. Lang-
ford-Smith. 42s Postage ls.

Electronic Measurements, by F, E. Terman
and ), M. Pettit. 72s éd. Postage s,

The Williamson Amplifier, reprinted
from ‘' Wireless World ™ 3s. 6d. Postage
3d.

Handbook of Industrial Electronic Cir-
cults, by J. Markus and V. Zeluff. 46s. éd.
Postage Is.

At a Glance: Radio Valve and Television

Tube Equivalents by B. Babani. Ss.
Postage 3d.

Television Circuit Refinements by C. H,
Banthorpe. S5s. Postage 3d.

Industrial Electronics,
25s. Postage 9d,

Sound Recording and Reproduction, by
l. W. Godfrey and S. W. Amos. 30s.
Postage 9d.

by R. Kretzmann-

Reference Data for Radio Engineers»
compiled by W. L. McPherson. 10s, éd-
Postage 6d.

Radio Data Charts, by R. T. Beatty, revised
by J. McG. Sowerby. 7s. éd. Postage 6d
Please write or call
for our catalogue

19-23 PRAED STREET
LONDON, W.2

(Dept. W.10)
'Phone: PADdington4185
Open all day Saturday.
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MELTON METALLURGICAL
LABORATORIES  LIMITED

Liquid Silver
cERAMIf:rS, MIcA]
I’LASTI(:S|

SPECIALISTS IN METALLIZING
CERAMICS

Manufacturers  of
high stability U.H.F.
inductors on ceramic|;
formers.

42, TOWNGATE STREET,
POOLE . .. . . DORSET
Telephone No.: Poole 1241

——ARIEL SOUND——

Professional Recording Engineers
Public Address Equipment.
Electronic Design, Manufacture and Repair
(Plcase refer to Repairs and Services Section for
details of some of our services.)
57LANCASTER MEWS,LONDON, W.2
Telephone : Paddington 5092

MALVYN ENGINEERING WORKS
Precision Engineers
Manufacturers of : Chassis, Small
Pressings, Machined Components,
Wiring and Mechanical Assemblies
to specification.
Single and Production Quantities. Enquiries Invited.
100 PARK ROAD, WARE, HERTS.
Telephone : Ware 465

CABLES AND FLEXES |

CHEAPER IN VARIED LENGTH COILS
No coil under 25 yds.  All Prices per 100 yd, lot.
Everything tested and guaranteed.

(100 yd. Coils can be suppl-ed add I/6|n£topm:es)

71029

TWIN FLAT _1/044 3/029 ° vg@ W/E 7/044 WIE
RUBBER 39~ 29/~ 59/- 101/- 156/ 198/-
PLASTIC 36/~ 49/- 57/~ 99/- 155/~ B/-
Single V.L.R. 17/~ 21/- - 34/- 86/-

Single Piastic 13/~ 22/~ - 38/~ 7%/;: - |

ore

CIRCULAR Twin 14/36 23/36 40/36 23/38 40/36 |
RUBBER 54/~ 61/~ 76/~ 75/~ 100/~
PLASTIC | 41/- 54/ 78/- 63/- 89/
Padd. /Braided 35/- 42/- b53(- b53/- 68/-
EARTHWIRE  7/029 tinned, 7/6 per 100 foot lot.

FLEX. Plastic twin twisted or flat, 13/9. Maroon flex, 24/-,

(in 10/20 yd. coils 20/-) In 100 yd. coils 27/8-

100 yd. Coils Transparent Plastic, T.T. or flat, 15/-;

Less than 100vd. lot of anything supplied just add 5%

Send for lists, every type ever made is avaiiable. Add

part, earriage to srmall orders please.

British Distributing (W.W.), 591 Green Lanes, London, N.8.
MOU. 0055/8.

" Allen

‘radio testers and trouble shooters;

| co., Ltd,,

TUATIONS VACANT
ELEVISION and radio engineers required
first-class men only; top basic wage and
overtime; must drive.—Apply Box 7252. [3347
DESIGN englneer required urgently for work
.F, and V.H.F. projects; must be able
to work on own initiative and supervise others.
—Details of experience and salary required to
Box 7208. 3334
ENIOR television engineer required by- first-
class dealers, previous engineer been with

us over 22 years, must be top-line man.—
galvies Riidlo 129, High St., Southend-on- S;_’al
e

ASSISTANT required for radio end television
service controller, must be first-class en-
gineer and ¢Xxperienced administrator, capable
of handling staff. ability to drive essential.—
App KEBOX [3346
TE VISION/RADIO service englneer, fully
experienced all makes, good references,
able to drlve. permanent position.—A. G.
& 3/4, Bridge Rd., Wembley
Arnofd 2261. 3454
OR for Technical Publcations Dept.,
dealing with wide range of electronics and
allied apparatus. exp. of handbook production
essential, N. London area; £750-£900 p.a.—
Write Box 7284. [3357
ECHNICAL Author for several interesting
rojects in N. London area, exg of elec-
tronics and communications desirable; salary
%:ale £650-£800 p.a., accord. to exp.—erte

7283,
ADIO Testers, E. K. Cole, Ltd., have
vacancies at their Southend factory for
experience
or theoretical knowledge essential.—Applica-
tions to Personnel Ma
ELECTRICAL SERVICE (EDGWARE), Ltd.,
have a vacancy for a service engineer
famillar all types radlo and TV; good posxtwn
conditions and wages; references.—117, Edg
ware Rd., . Pad. 2342. [331

RADIO service mechanics required by Smiths
(Radiomobile), Ltd., for many parts of the
country.—Write etails of experience and quali-
fications to Personnel Officer. Goodwood Works,
North Circular Rd.. London. 2, o342
HORT BROTHERS & HARLAND LIMITED
have vacancies in their Research Depart-
ment for the following additional staff to work
on guidet missiles and other interesting mili-
tary and commercial projects:—
MECHANICAL Section.—Senior engineers, en-
gineers and technical assistants to develop

Park.
DI

hydraulic and pneumatic servos, precision
meehanical devices, etc.
ELECTRONICS Section.—Sentor engineers,

engineers and technical assistants to work on
computlng. navigational and servo systems.

ELECTRO-Mechanical Section.—Engineers and
technical assistants to develop small electro-
magnetic devices, navigational instruments,

ete.

QUALIFICA’I‘IONS -—Senior engineers. "Honours
Degree plus at least five years’ good engineer-
ing’ development experience; engineers, Univer-
sity Degree or equivalent, with several vears'

experience of development work; technical
assistants, H.N.C. or equivalent, with good
practical experience in appropriate field.

are permanent positions in an expand-

ing organization, good salaries and prospects
for men with initiative; pension scheme, assist-
ance with housing.—Send full varticulars of
age, qualifications and experience, with salary
required, to Short Brothers and Harland, Ltd.,
Castlgéeagh Factory, Belfast, -quoting é?.et_’
26

ERRY'S (SHORT WAVE), Ltd.. have vacan-
cies for experienced senior and Jumor sales
staff; applications in writing should give ful]
particulars of experience,
quired to 25, High Holborn, London., W.

322
INSTRUMENT Mechanic (Electronic), O.N,C.
Elec.), for maintenance of electrical, elec-
tronlc and mechanical metering and contro!
equipment. Experience of test repair and

ustment of such equipment essential.
CCESSFUL applicant is required to work in
Har ow New Town, Essex. Housing :vailable
in Harlow within a few weeks of engagement,
PLEASE write, stating age, experience. etc., to
PERSONNEL Manager. Rectifier Division. Stan-
dard Telephones and Cables, Ltd.,
ad, Bgreham Wood, Herts,

TECHNICAL writers (electronics) requlred at
Brentford and in Gloucestershire. Appli-
cants must have similar previous expeﬂence,
including editing and layout. and have ability

to write on electronic and radar equipment.
GOOD salary and conditions. Pension scheme.
APPLY witl full detalls, including salary,
&uotmg No. 1490, to Personnel Manager, Sperry
yroscope (,o Ltd., Great West Road, B{ent

33

Warwick

RAUGHTSMEN.—Vacancies for designer
draughtsman and detail draughtsman with
experience of light mechanisms or instrument
work; modern factory in Surrey area; 5-day
week, canteen, pension scheme.—Box 706?3 5
3

EXPERIENCED radio testers and Inspectors
required for production of communication
and radio apparatus. also instrument makers.
wirers and assemblers, for factory test appara-
tus.—Agply Personnel Manager, E, ole,
co Works, Malmesbury, Wilts. (0238

TECHNICAL Assistant, Inter..B.Sc. or ngher
National Cert., together with scme yeass’
experience in ‘electronic circuitry, required at
Research and Development Dept., nhear Epsom.
—Please apply, Staff Manager, The ‘Distillers

21, St. James’s Square, S.W.1, uote
Ref. Res. 654.

METERS. New, boxed. M.C. 2{in. Fi. rd., 100 micro-

amp., 35/-; 350/700 v. (1 mA. F.8.D. only), 20/-;
15/0/i5 v., 10/6; 10/0/10 mA. Proj., 10/
Electrostatic 1500 v. Proj., 20/-; 10 mA., 78/- doz.

130 v. (1 mA. F.8.D.). Rec., 15/6; lOmA 20 mA.,
100 mA., 200 mA., 300 mA., M.I. 16 v., 20 al
Proj. T.C. 1 a. M.C. 30 a. Ali at 8/~ each. 2in. sq. M.C.
5 mA., 100 mA., T.C. 3 a. at 7/- each. 2in. Rd. Proj.
M.C. 30 mA., 7/-; 2in. 8q. fl. 20 v. M.C., 8/6. R1158,
slow motion drives, 7/6; I.F. Filter, 2/8. Coilpacks,
new, 10/6. CONDENSERS, Variable, min. spindled,
15, 25, 50, 76 pis.,, 1/3. DYNAMOTORS, soiled
cases, D.C. (approx. 250 v. 80 mA., at 6 v.), 8/6.
12 V. tc 230 v. cased, 17/6; uncased 12/ Filters for
. 216. WAVEMETERS new, 3IVRQ‘2 3jVR136,
1/6J5 140/250 Mc/s. (less meter) 27/8. I.F.T.s, new,
canned 10/13 Mc/s., 1/8. R.F. UNITS, type 24, 15/-;
25 17/8; 26,27, 30/-; Universal Avometer, replwcement
front panels, 3/6. CHOKES LF 9H 100 mA., 7/6;
2H 200 mA., 4/6; 10H 150 mA., 8/6. POTENTIO-
METERS. Preset carbon, 1/3, spindled 1/6, with 8.P.
switch 2/9; most values. Record Players, new (famous
maker), 33¢ r.p.m. and 78, Xtal P.U., 79/6. POWER
UNIT 285. 230 v. 50 c. input. Output D.C, 2kV. 5 mA.,
350 v. 150 mA., A.C. 6.3 v. 10 a. and 5 a. 3 valves.
New, 85/-, carr. pald inland. U.8.A. Rx RAY5/PR7NA,
11 valves, Xtal, 28 v. dynamotor; 23.3 Mc/s. Nom.
ireq., £4, carr. paid iniand. MICA RESISTANCE
STRIPS, 80002 .3 a. with 2 taps, 1/6. TRANSFORMERS,
new, std. mains Input: 230-0-256 v. 70 mA., tapped
200 v.,83v.3a.,4v.2a.,10/8; 600 v. HW,,6.3 v.
3a.,4v.2a.,12/6; 14 v.-20 v. 15-20 a. H.W., 30/-.
230 v, 40 6.3 v. 5 a. and 10 a., 17/6; 2kV. § mA 2v.
2a., 25/-; 350-0-350 v. 150 mA. 5 v. 3 a., 25/-; 210[240
v. lnput.. Outputs: 460-0-460 v. and taps, 220 vA.,
740-0-740 v. and taps, 165 vA., 4 v. 8 a. (twice), 40/~
{carr. 5f-). 220-0-220 v. 33mA 5v.3a,71v.8a.,
8.4 v. 10a., all CT., 16/6 (carr 3/6). 230 v. lnput.
Qutputs 55 v 30 mA. twice, 6.3 v. 3.2 a., 9/-. CLASS
“D”» WAVEMETERS, new, complete, £6/10/-.
8trip (i) with 3/6J6, 2/EB91, 1/6F33, ‘ZIENI 2/6F17,
57 res/conds., 85/-. (ii) 4/6F33, 1/JEBS1, 1/EACS],
1/6J8, 60 res/conds., 1 relay, 85/-. (lii) 5/6J6,2IEAC91,
2/6F33, 71 res/conds., 80-. (iv) 2/19G8,. 2/6X4,
1/EB91, 1/8TV70-20, 1/EAC91, Small blower, 34 res/
conds,, 70/-. Above strips all new, modern. PTFE
v/hldrs. Postage 2/6.

List and enquiries, S.A.E. please !

Terms: Cash with order. Postage extra.

Immediate despatch,

Callers and Post Callers only
W. A. BENSON (WW), SUPERADIO  (W'chapel)
308 Rathbone Rd., 'D., 116 Whitechapel,
Liverpool 13, STO 1804 Liverpool 1. ROY 1130.

e AMPLIFIERS * TUNER
<¢“ UNITS - LOUDSPEAKERS
4” GRAM MOTORS ° CABINETS

LANCASTER HI-FIDELITY
Acoustical Equipment Co., 27/29/31 Lancaster

Ave., Fennel 8t., MANGH ESTER, 4

ARKAY

RADIOS PHONOGRAPHS
TEST EQUIPMENT HI-FI
Write for FREE Brochure

WORLD'S FINEST

KITS

Tv

Radio Kits. Inc. = 120 CepaRr STREET
NEW YORK 6, NEW YORK « U.S.A.

HIGH GRADE

TRANSFORMERS

FOR ALL PURPOSES
SINGLY OR IN QUANTITIES

TO YOUR SPECIFICATION
VARNISH IMPREGNATED
BAKED WINDINGS
‘'WITH OR WITHOUT TAG PANELS

GOOD DELIVERIES

Our rewind dept. will, handle your
repairs - promptly and efficiently

P. HOWORTH

51 POLLARD LANE BRADFORD

3 | s Tel, ; 37030 m——




OCTOBER, 1954

WIRELESS WORLD

i . |

oni: &1lb.reels

In stock for IMMEDIATE DELIVERY

B
S
\M\MN«\\\W“WW \\%@" \ing

Iper 11h. reel

ENAMELLED COPPER WIRE
Swg.  price SWE.  pric2 swg,  price
16-18 1/6 28 2/4 38 3/3
20 1/8 30 2/6 40 3/6
22 1/10 32 2/8 42 4/3
24 2/- 34 2/10 44 5/6
26 2/2 36 3/- 46 8/9
DOUBLE COTTON COPPER WIRE
16 1/9 24 2/8 32 3/8
18 2/2 26 2/11 34 4/2
20 2/4 28 32 36 4/8
22 2/8 30 3/6 38 6/2
DOUBLE SILK COPPER WIRE
16 1/9 26 3/6 36 8/-
18 2/2 28 3/10 38 6/8
20 2/8 30 4/2 40 7/8
22 3/- 32 4/8 42 10/8
24 3/2 34 5/4 44 15/6
TINNED COPPER WIRE
16 1/8 20 1/10 24 2/2 1
18 1/8 22 2/- 26 2/4
ENAMELLED SINGLE SILK
20-22  2/6 32-34 3/9 40 /6
24-26  2/9 36 5/~ 42  11/0
28-30 3/3 38 8/- 4 170
INTERMEDIATE GAUGES AVAILABLE
Nickel chrome and resistance wires available.
Orders up to £1 — Postage 1/3

Orders £1 up — Post Free

WIRE CO
Telephone: GERrard 7676
16 Gerrard Street. London W.1

=, BASS REFLEX CABINETS |
il in Walnut, Mahogany or Oak.

12in. Speaker Model £10 0 0
10in. o © £9 10 0
8in. £9 0 0

Complete Range of Bass Reflex
Cabinets. We can finish in period
or contemporary styles.
CORNER REFLEX CABINETS
{ for Axiom 22 and Axiom 150
Mk. I veneered and French po-
lished from £15, carriage paid.

Cabinets made to order.

Armstrong Chassis and Amplifiers.
The Leak TL/10 Amplifier.
LOUDSPEAKERS

H.P. Terms available.

A. DAVIES & Co. (Cabinet Makers) |

3 Parkhill Place, off Parkhill Road, London,
N.W3' - GULLIVER 5775,

SITUATIONS VACANT
T. CRISPIN HOSPITAL, Duston. Northamp-

CTRO-Encephalography Recordist, Grade 1.
required at the above hospital for Mental and
nervous disorders, for a new E.E.G. department
to be opened in the near future. The hospital
has 1,250 beds and is situated three miles {rom
Northampton. Whitley Council Scales and cen-
ditions. Excellent social amenities.

APPLICATIONS giving full details and namnes
of two referees to the Physician Superintendent
within fourteen days of the appea:ince of this
advertisement. 13233

USH RADIO, Ltd.. have a number of
vacancies in their expanding laboratories at
London and Plymouth. applicants for posts (a)
and (b) should preferably hold a B.Sc. or
equivalent qualification in physics or engineer-

(a) RESEARCH and Development Engineers
and Junior Development Engineers for work in
new television and circuit fields, applicants
should have interests and preferably experi-
ence in: Telecommunication, television, net-
work analysis, feedback, pulse techniques,

optics.

(b) JUNIOR Development Engineers for
interesting work on Government contracts,
experience in any of the following flelds would
be an advantage: Video amplifiers, feedback,
pulse techniques. microwave techniques.

¢) DEVELOFPMENT Engineers to  initiate
esign and engineering layout of domestic radio
receivers, experience of design of domestic radio
receivers, and familiarity with working draw-
ing office and production departments, are
required.

GOOD prospects, pension scheme, interviews in
London' or Plymouth.—Write giving full details
and salary required, to the Chief Engineer,
Bush Radio, Ltd, Power Rd., Chiswick, W.4.
3051

TELEVISION Laboratory senior engineer re-
quired to lead team on development of mass
production recetvers; a® least five years' pre-
vious experience in this field essential; salary
commensurate with qualifications: pension
scheme.—Full detalls to Personnel Manager.

VIDOR-BURNDEPT, Ltd., Erith, Kent. [3360

ELEC’I‘RONIC Engineer reqd. for interesting
work mainly on Video amplifier develop-
ment; a degree or H.N.C. an advantage; super-
annuation scheme; agply giving full details to
—Personnel Dept. (SP), E.M.I, Ltd., Blyth
Rd., Hayes, Middx [3%01

INSTRUMENT‘ Mechanics who have served
recognised relevant apprenticeships required
as Research and Experimental Mechanics at
Umited Kingdom Atomic Energy Authority,
Industrial Group, Windscale Works, Sellafield,

umb.
ELECTRONICS.—Good theoretical knowledge of
electronics (Ordinary National Certificate stan-
dard desirable) with practical knowledge of
wiring, assembly and testing of electronic
apparatus. [Experience of general instrument
calibration an advantage.
PHYSICAL.—Experience of industrial instru-
ments used in measurements or control of tem-
perature, specific gravity, pH and flow; know-
ledge of vacuum techniques and measurement
of gaseous properties an advantage.
GENERAL.—Experience of relay circuits and
automatic telephone exchange maintenance.
RATES of pay for 44-hour 5-day week: 160/1
on entry with early assessment for merit pay.
Opportunities for advancement to 186/1 with
a ceiling for a specialised few of 202/1. Apply
giving details of apprenticeship, training (in-
cluding Forces tminln% , qualifications and ex-
perience. to Senior Labour Manager, Windscale
Works, Sellafield, Calderbridge, Cumberlani:lz;n‘1

BRITISH Acoustic Films have staff vacancy
for a test engineer with experience in audio
frequency equipment. H.N.C. or equivalent pre-
ferred.—Write, stating age, experience and
salary to Works Manager. British Acoustic
Films, Ltd., Woodger Rd., London, W 12.[3375

TELEVISION engineer required, must be ex-
erignced with leading makes and quick
fault finder, able to drive, permanent progres-
sive position to right applicant; wages £600
per annum, single or married; flat. supplied
if necessary.—Apply. giving full particulars,
to Box 6637. 13210

LABORATORY assistant is required to

carry out acoustical measurements and
experimental work on loudspeakers, micro-
phones, etc.; a good theoretical approach and
interest in souad reproduction. is essential;
salary according to qualifications and experi-
ence.—Box 7621 . 13443

IGHLY qualified glass technician required

by The English Electric Valve Co., Ltd.,
Chelmsford. for small laboratory production of
special glasses, some years’ experience in actual
manufacture of glass as well as academic quali-
fications.—Apply, g’uot‘mg reference 497G, to
Dept. C.P.S., 336-7, Strand, W.C.2.- 13425
DESIGNER Draughtsman, preferably with

experience on electro-mechanical instru-
ments and components; H.N.C. (Mech.) stand-
ard and workshop training desirable; good
prospects and conditions with pension scheme;
location S.E. London; full particulars and
salary required to—Box 7140 {3311
TRANSFORMER Designer required for de-

velopment projects involving audio-fre-
quency power transformers, pulse transformers.
oji-filled units. etc.—Apply stating. age. quali-
fications and experience. to The Personnel
Manager (Ref. R.G.). The General Electric Co..
Ltd.. Brown's Lane. Allesley. Coventry. [0260

I

"RACKES. Standard 6it. P.O. type for 19in. panels,
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IRELAYS TYPE 3000

BUILT TO YOUR SPECIFICATION—EARLY
DELIVERY QUOTATION BY RETURN —
PLEASE STATE RESISTANCE OF COIL
REQUIRED AND CONTACT BUILD -UP.

TELEPHONE SETS

FOR PERFECT COMMUNICATION

BETWEEN 2 OR MORE POSITIONS.
EASY TO INSTAL

1 Pair of Units £5 Post 2/6

Hlustrated leaflet and wiring diagram for the
set available on request.

KEYSWITCHES

PROMPT DELIVERY OF ALL TYPES
ateel channel sides correctly drilled, heavy angle
base.

VARIAC TRANSFORMERS. Type 80 CO. Input

200/240 v. Output 220 v. 7.5 amps. £6/10/- each.

HIGHE STABILITY RESISTORS. 1%, 2%, 5% and

wire wound, vitreous, available ex-stock. Best makes,

low prices.

AUTO TRANSFORMERS. 230/115 volts, 500 watts,

50 cy. fully shronded. New. METVIC, 90/- each.

MICROAMMETERS .

250 F.8.D. 3}in. Flush. Model .87

Specially scaled for test meters.

Knife edge pointers, magnetic shield.

Guaranteed. Brand new. Not Govt. surplus.

Offered about half usual price.

55/~ post free,

INSTRUMENT RECTIFIERS.

50 s B/- ea.

VOLTMETERS. 0/300 v. A.C. 50 cy. 2}in. flush

moving coil. Rectifier type, 30/-, post 1/-; Also,
Sin. surface-type moving iron with open scale,

only 60/-. Worth double.

MOVING COIL METER with 1 mA movement, 2¢in.

flush, rectifier type, scaled 0/100 volts A.C. Resistance

100 k. ohms. A very useful basic meter, 30/-.

5 milliamp., 7/6 ea.,

ELECTRO MAGNETIC COUNTERS. Post Office type
11A, counting up to 9,999, 2 to 6 volts D.C., 3-ohm-
coil 12/68 each, post 1/-. Many other types in stock,
lists sent with order or send 8.A.E.

VEEDER COUNTERS to 9,999 also others up to
99,999 only 7/6 each. Post 6d.

R.F. UNITS TYPE 26. 50/65 Mc/s. Variable tuning
complete with valves. A fortunate purchase enables us
to offer these units at the special low price. of 35/-.
Post 2/6. .
ROTARY CONVERTERS. Input 24 volta D.C. output
230 volts A.C. 50 cvcles, 100 watt, 92/8 each. Also
ava lable with 12 volt input, 102/6, carr. 7/6.

L. WILKINSON

DEPT. W.W.
19, LANSDOWNE ROAD, CROYDON
Phone : Telegrams :
CRO 0839 "WILCO'" CROYDON
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FRACTIONAL H.P. UNIVERSAL MOTORS. A.C./D.C.

All voltages up to 250, Watta 7 to 50. Cycles 25
to 100. Double spindie. Voltage regulator. Weight
approx. 5 Ib. £2/15/-, plus 3/6 C. & P.
VCR97 TUBES. CALLERS ONLY, 20/-.
PHILCO 5-VALVE RECONDITIONED SUPERHETS

—A.C. or A.0./D.C.
‘All thoroughly overhauled at our works. Ready for
immedlate use and guaranteed in working order.
2-WAVEBAND MODEL .......... . £315 0
3-WAVEBAND MODEL ............ .. £510 ©
Plus 10/- per set carriage and packing.

EX-G.P.0. CANDLESTICK MIKES, 5/6. post paid.
GROOVE LOCATING UNITS enabiing operator to
preselect any point on 10, 12 or 16in. discs for play-
back purposes.
Consists of substantial machined casting with adjust-
able counterpoise pick-up arm fitted with high-fidelity
pick-up and instantaneous calihrated groove selector
with micrometer adjustment and * velvet touch ™
lever for dropping pick-up, £2/10/-, carr. paid.
4-VALVE (Used) SUPERHET UTILITY RECEIVERS.—
Mediam wave band only, Four valves, P.M. Speaker
complete in pine wood cabinet size 13} x12x 8jin.
lu guod condition. A.C. mains 200/250 voits. Price
£4710/-, Carr. ete. §/-

N.B.—Carriage charges relate to British [sles only.

23 LISLE ST.(cer. 2969) LONDON, W.C.2

Closed Thursday 1 p.m. Open all day Saturday

CABINETS

We specialise in making HIGH CLASS
cabinets to individual specification, particu-
larly in the high fidelity field.

Competitive Prices.
ALAN CRANSTON (Cabinet Makers),
20, Lorrimore Bldgs., Olney Road, Walworth,
Phone : RODney 2349. LONDON, S.E.17.

YOUR METER DAMAGED?

® leading
Electrical
Instrument
Repairers
to the
Indusiry

Contractors to The Ministry ot Supply and General Post Office
Repairs by ekilled craftsmen of all makea and types of
Vi A 2 i Multi Test,

Micr

meters, Electrical Ther cording T
ete. Quick deliveries—iog speedy estimate send defective
instruments by registered post to:—

L CLASER & CO.

Electrical Instrument Repairers
96-100 ALDERSGATE STREET, E.C.]
(Tel.: MONarch 6822)

Type R/P/E (above) is a
? combined record play-
back and erase head.

" Price 45/-.
The completely new form of comstructlon which
makes this possible also gives more output, with
a better frequency response and less noise and hum

(double internal screening). The erase and bias
require 8o little power, they can be run from § smali
double triode (if desired). Record/playback track,
.083in., crase track, .110in.  Dimensions §in. dia.,
{in. high. Oscillator coil, 9/6. Head trans-
former, 12/8, Also many other types of heads,
colls, transformers.
Send S.A.E, for illustrated details to :—
P. A, MARRIOTT & Co., SUNLEIGH WORKS,
SUNLEIGH RD., ALPERTON, MIDDX, (Wem 7483)

SITUATIONS VACANT
RADAR Observer (Ground) (ref. W.W/4) to
act as this company’s representative at a
Ministry of Supply Establishment in Wales,
duties will include liajson between the com-
pany’'s and the Ministry’s technicians; appli-
cants should have a good technical background
of radar or communication equipment.
ASSISTANT Electronic Engineer (ref. W.W/5)
to maintain and assist in the operation
of development test gear for guided missile
projects, considerable experience of pulse or
radar equipment is necessary; this vacancy is
at our Establishment in ales; appropriate
training and experience in H.M. Forces would
qualify for either of the above positions; good
salaries with bonus, excellent opportunities for
advancement in this new field, pension scheme.
—Apply, quoting reference above, with full
details of experience to The Assistant Manager,
The Fairey Aviation Co., Ltd., Weapon Divi-
sion, Heston Aerodrome, Hounslow, Middx.
3359
ADIO and television field service snd oench
service engineers required, with Qrst-class
experience; excellent oportunities in new ser-
vice factory with good working conditions and
good salary.—Write or telephone, Leytonia
Radio, Ltd., Service Department, 784-786, High
Rd.. Leyton E.10. Tel. Leytonstone 3003. [3172
CHIEF engineer required for well-established
electronic test equipment manufacturers:;
practical knowledge of test gear design and
abllity to take full technical control of growing
output essential.—Give full details: of experi-

ence and qualifications to Man. Dir,, Box
G.A.075, 4, Salisbury Court, Fleet St., 5%303519

ELECTRONIC/ElectricaI Engineer required to

take charge of small laboratory; s&;}licant
must have some years experience in laboratory
of manufacturers or large scale users of any
of the following: cables, capacitors or insulation
materlals; maximum age 35; address London,
E.11; write with fullest partfcglars.—Box ;73?‘(‘)527

ACANCIES exist at A.A. Command Per-

manent Range Tonfanay, Merlonethshire,
for Technical Assistants Grade III, good know-
ledge of Service radar or predictors is required.
Salary commencing at £510, rising to £640
per annum.—Application to, ADME 4, AA.
Group, Peninsular Barracks, Warrington, LFZ?S%SS
SENIOR Development Engineers {(two) re-

quired for work on electronic test gear,
varied, interesting work, one vacancy calls for
experience in pulse worf{, permanent well-paid
positions; write details of academic qualifica-
tions and_practical experience to—General
Manager, Taylor Electrical Instruments, Mont-
rose Ave., Slough. [3397

ELEVISION engineer required by South
Wales dealers, fully experienced; all leading
agencies held; permanency to single or mar-
ried man, and accommodation arranged if re-
quired; excellen: salary—Apply, giving parti-
culars of experience and salary required, and
appointment can be arranged immediately (all
letters answered) Box 758% {3434
ELECI‘RON’IC engineers with experience, re-
quired for responsible positions in connec-
tion with the development and testing of elec-
tronic training aids and computing devices
initially at Webber Street, London, S.E.1, later
Crawley, Sussex, where accommodation will be
avallable.—Apply in writing stating age, qualt-
fications and experience to
REDIFON, Ltd., Kelvin Way, Crawley. [3411
ELEVISION engineers required by old-estab-
lished company holding every one of the
well-known agencies; applicants must be fully
experienced and preferably able to drive; top
rates and permanent progressive positions to
the right men.—Apply to A S. White & Sons,
Ltd., 130/2 High Rd.. 8. Tottenham, London.
N.15. Sta. 7861-2. 13178
EVELOPMENT and Production Engineer for
TV aerial manufacture. Fully exverienced
small electronic assembly and soldering lines,
fully conversant with current aerial and asso-
ciated TV oroblems. Field testing experience
advantage. Progressive position. Salary saccord-
ing experience.—Send full details experience.
age, salary to Box 7287, [336.
LECTRICAL engineer with degree in elec-
trical engineeriig or w a minimum
qualification of H.N.C. In electrical engineering,
knowledge of electronics or magnetic amevlifiers
preferable but not essential; National Service
should hav: been completed; salary in accord-
ance with qualifications and experience.—Apply
Labour Manager, Rolls-Royce, Ltd.. Derbra.aoo
TELEVISION Engineer.—First-class engineer
required for Cardiff old-establiched dealer,
holding all the main agencies; good oppor-
tunity to join reputable progressive house for
right experienced man; salary £500 p.a.
with progressive increments; accommodatio
available for marrted applicants if necessary;
full particulars in first instance.—Box 714[13.312
TECHNICAL assistant required by large firm
of esble manufacturers for the tectine of
high unjcat
cables;

frequency and land col cation
previous exverience in cable testing
essential; O.N.C. standard in electrical engi-
neering would be an advantage: salary in
accordance with qualifications and experi-
ence! five-day week and oension scheme.—
Details, quoting reference CD/1 to Staff Officer.
The Telegraph Construction & Maintenance
Co., Ltd., Telecon Works. Greenwich, S.E[.?}giz

OCTOBER, 1954

LYONS RADIO Ltd.

BECEPTION SETS AEW.L. These are 5 valve supcrhet
receivers with a frequency range in 4 switched bands
covering medium band (188-545 Metres) and short
wave (12-50 metres). Valve line-up 607, 6K8, 607,
6Q7, 6V8 or equiv. types. Incorporates power pack
for operation from 8 v. accumulator. Housed in metal
cases 14 X 10 x 9ins. The speaker Is housed in a
separate case approx. 11in. dia. x 7in. deep. Condition
is as new and unused although outside of cases are
store solled. Complete with instruction manual.
Can easily be converted for A.C. mains operation.
PRICE £11/10/-, carriage 8/6.

R.F. UNITS, TYPE 32. These converter units are
similar to the better known type 25 but all three
stages, Aerial, Oscillator and Mixer, are tunable
independently by means of variable condensers.
Frequency range is 20-30 Mec/s., and three valves
type VR65 arc employed. PRICE 25/-, post 2]6.
2 MFD. HIGH VOLTAGE CONDENSERS. Working
5,000 v, D.C. Test 10,000 v. D.C. Overall size 14 X
8 x @in. PRICE 15/-, carriage 5/-.

INDICATOR UNITS TYPE 8. Fitted cathode ray tube
VCRY7 (Bcopc Tested) Mu metal screen, 6 valves
(4-VR9Y’s and 2-VR54’s) pots, resistors, condensers,
and other uscful gear. In good used condition and
with conversion data for making a TV. scope. PRICE
ONLY B55/- or less valves 37/8. Carriage charge 6/6.
g}ADE INQUIRIES INVITED. For Magnetrons type

1.

31.
SPECIAL VALVES. 866A—12/8 each. CV138—7/8
iaoclhA VRE65A—2/8 ea. 6d. post or 3 for §/- or 8 for
3 GOLDHAWK ROAD, (Dept. M.W)
SHEPHERD’S BUSH, LONDON, W.I2
Telepheone : Shepherd's Bush 1729

TAPE RECORDERS

Your leading Northern Specialists
can supply all leading makes from
stock.

Guaranteed component parts
for the amateur and professional
constructor. Also HI-Fl-delity
amplifiers.

Service and advice after sales.
Call for free demonstration and
advice.

ALLEN-DIXON

SALES - ELECTRONIC - SERVICE

229 OXFORD RD., MANCHESTER 13
Telephone : ARD 4269

STABILISED POWER UNITS
Boldre Series
Input : 80-240 v, 50-1500~
Outputs : 150-500v, 100 watts, 300 m.a.
Subsidiary independent outputs to choice.
Price : from £59-10-0
Skeleton model £44-0-0
NEWTOWN INDUSTRIES, Lymington, Hants

Etectronic Engincers and cabling contraciors

& N
PULLIN
SERIES oo
TEST METER
AC/DC 10,000 nfv
21 RANGES
I0OpA to 1000V

COMPLETE IN DIE-CAST
CASE WITH TEST LEADS
CLIPS AND #RODS
FULLY GUARANTEED

SENT POST FREE FOR £2- IOS.

DEPOSIT AND TEN FURTHER MONTHLY
PaYMENTS oF £1, casH price |lGns

#HonE 58927

ritA
7RAD|0CRAFT,€¢

\ 69:71 CHURCK GATE LEICESTER




OCTOBER, 1954

WIRELESS WORLD

167

NEW G.E.C.,, S.T.C. AND " WESTA-
LITE" SELENIUM RECTIFIERS.
Largest L.T. range in Great Britain.

Latest Current Products. NOT Surplus.

CURRENT PRICE LIST

DEDUCT (5% FROM S.T. & C. PRICES.
T. & C. E.HT. K315, 4/5; K3/45, 8/2;
K3/50, 8/8; K3/100, 14/8.
BRIDGE CONNECTED FULL WAYVE.
17 v. 1.2 a,, 16/4; 1.6 2., 26/-; 2.5 a,, 29/-;
3 a, 30/-; 4 a, 34/6; 5 a., 37/6; all post &d.
33 v. 0.7 a, 24/3; 1 a, 28/-; 1.5 a, 45/-;
2a,54/-;3a,52-;4a, 62/;5 a, 67/-;
all post 1/-. 54 v., | a. 38/6; 1.5 a., 62/-
2a,69/;3a,70[-;5a.,93/-;72v. | a, 49/-
1.5 a, 78/-; 2 a,, 8Bl/-; 3 a., 92/-; 5 a, 122/~;
100 v, a, 70f; 1.5 a., 112/-; 2a, 128/-;
5 a., 174/-; all post 1/4.
BRIDGE CONNECTED HEAVY DUTY
7iin. SQUARE COOLING FINS. 17 v.
6a., 49/6; 10 a., 56/-; post 1/10.
BRIDGE CONNECTED-HEAVY DUTY
Funnel Cooled, also

73in. SQUARE COOLING FINS. Re-
vised price, same both types. 7 v. 12 a,
102/-; 20 a, 118/-; 30 a, 164/-; 50 a,

£12/15/-; 33 v. 6 a., 91/-; 10 a,, 104/-; 12 a,,
168/-; 20 a., 188/-; 54 v. 6 a., 120/-; 10 a,,
142/-;72 v. 6 a., 154/-; 102, 178/-; 100 v. 6 a,,
£101; 102, £12/15/-; all post 2/-.

" WESTALITE"™ (BRIDGE), [2-15- v.
D.C., 1.2 a, 15/10; 2.5 a.,, 27/8; 5 a., 31/9;
10 a., 54/6; 20 a., 99/6; 30 a., 144/10; 50 a,,
257/-; 24 v. 1.2 a., 15/10; 2.5 a., 27/8; 5 a,,
Slf-; 10 a., 92/7; 20 a,, 176/2; 36 v. 1.2 a,,
27/8; 2.5 a,, 51/-; 5 a., 69/10; 10 a., 130/9;
E.H.T. RECTS., 14D,"134, 22/-; 36 E.H.T. 60
31/19, all post extra.

Wholesale and Retail
Special Price for Export and Quantity.

T. W. PEARCE

66 GREAT PERCY STREET, LONDON, W.C.1
Off Pentonville Rd. Between King's Crose and Angel

DIRECT FROM THE
‘'MANUFACTURER

Dulci Radio/Radiogram Chassis
A/C 100-120 & 200-250 VOLTS. All chassis
114in. x 7in. x 8%in. high. Latest type valves
6BE6, 6BAG, 6AT6, 6BWS6, 6X4, Flywheel tuning.
Negative feedback over
entire audio section
Engraved knobs.3
Tone position
for Radio andf
Gram.

FULL
GUARANTEED
£12.12.0
£15.15.0
£18.18.0
£15.15.0

£18.18.0

B6 Double Feature P/Pull
& RF Stage (7 Valves) £23 . 2 . 0
ALL PRICES TAX PAID. Escutcheon for 9in. x
Sin. dial, 4/9 extra. Matching speakers P.M. type 3
ohms 8in or 10in available. Money back guar-
antee. Free particulars from the Manufacturers.

THE DULCI CO. LTD.

97 VILLIERS ROAD, LONDON, N.W.2
Telephone: Willesden 7778

Model B3, Long, Med,
Short (5 Valves)
B3 Plus Push Pull Stage
(6 Valves)

B3 Double Feature P/Pull
& RF Stage (7 Valves)
Model B6Six Wavebands
Med, L, 4 Short(Bd-Spread)
B6 Plus Push Pull Stage
(6 Yalves)

THE Ministry of Supply,

| Government Buil

SITUATIONS VAGANT
ELVIN & BOGHES, Ltd., Barkingside,

Essex, have vacancies for Research Engin-
eers for experimental work relating to under-
water sound apparatus. Applicants should be
of Degree standard and should have a sound
knowledge of communications, in particular
electronics.—Appiications stating salary required
should be addressed to the Personne! Manager.

[3150"

Radar Research
Estabhishment, Great Malvern, Worcs, re-
quires Instrument Makers. Universal Millers,
Centre Lathe Turners, Precision Aircraft, Air
Frame, Electrical and Motor Transport Fitters,
Aircraft E_ectricians, Sheet Metal Workers, and
Radar Mechanics to serve as R. & E. Mechanics
(Special) at Malvern and Defford.
HOSTEL accommodation is immediately avatl-
able and housing accommodation may be avail-
able within a reasonable period for successiul
married applicants.
RATE of pay on entry for a flve-day week of
forty-four hours is 147/10 plus 26/- merit pay.
with early re-assessment of merit pay up to
34/- and prospects of further advancement.
Re-assessment of merit pay after 1-3 months
will be retrospective to date of entry.
APPLY, giving details of apjrenticeship, train-
ing (including Forces training), qualifications
and experience, to the Director, Radar Research
Establishment, St. Andrews Rd.. Malvern,
Worcestershire. 3378
NSTRUCTOR required in marine radiote.e-
graphy; applicants must hold P.M.G. 1st
class certificate (preferably acquired last 5
years); C. G. certificates in radio and tele-
communications; principes an advantage.—
i glving full’ details :n confidence and
salxrg expected, to Principal College of
I,M.R.C., Overseas House, Brooks Bar,
16, marking envelope °* Staff.’”
AN opportunity occurs 1n progressive manu-
facturing concern in London area for en-
ineer aged 25-35 with electrical or physicist
gegree, on development and research work on
high-frequency telecommunication cable and

assoclated testing equipment. Ealary will be
commensurate with quaiificatlons and experi-
ence.—App.y.

giving full particulars to Box
6310 3135
ASSISTANTS (Felentific). The Civil Ser-
vice Commissioners invite applications for
pensionable posts. Applications may be rac-
cepted up to Decemrber 31st, 1954, but early
application is advised as an earller closing
date may be announced either for the com-
petition as a whole or in one or more subjects.
The Interview Board will sit at frequent inter-

vals.

AGE at least 17% and under 26 years of age
on January 1st, 1854, with extension for
regular service in H.M. Forces, but candidates
over 26 with specialised experience may be

admitted.
CANDIDATES must produce evidence of having
reached a prescribed standard of education,
particularly in a science or mathematical sub-
ject. At least two years' experience in the
duties of the class gained by service in a
Government Department or other civilian
scientific  establishment or in  technical
bLranch:s ¢f the Forces essential in one of the
following groups of scientific sibjects:—
{1 ENGINEERING and physical sciences.

) CHEMISTRY, bio-chemistry and metal-

lurgy.

iil) BIOLOGICAL Sclences.
iv) GENERAL (including geology, meteoro-
logy, general work ranging over twe or more
groups (1) to (iii) and highly skilled work
in laboratory crafts stch as glassblowing).
SALARY £250 (at 18) to £520 (men) or £435
Starting pay up to £380 (men) or
£340 (women) at 25. Somewhat less in pro-
i Opportunities for promotion.

Branch, 30, Old Burlington St.. London,
quoting No S 59/54.
EVELOPMENT Engineer of graduate stand-
ard with minimum of 5 years industrial
experience required to develop special purpose
magnetic recording equipment. A wide know-
ledge of audio techniques and the ability to
work with the minimum of supervision is
needed.—Reply in confidence to e Chief
Engineer, Grundig( (Great Britain), Ltd., 6,
ings, Kidbrooke bark Rd..
London, S.E.3 3361

5 [33
DESIGNER-draughtsmen and detafl draughts-
men are required b British Tele-
communications Research, Ltd., In connection
with development work on V.H.F. radio, line
and television transmission projects. Appli-
cants for the  designer-draughtsmen posts
should have had previous exverience of com-
munication, radar or allied light current equip-
ment.
THE company operates a superannuation
scheme and offers attractive working conditions
witn good social and recreational facilities.
APPLICATIONS will be dealt with in confi-
dence and should be addressed to the Execu-

tive Director, British Telecommunications
Research, Ltd., Taplow Court, Taplow, B[u}cgtgsi

HE GENERAL ELECTRIC Co.. Ltd.. Brown s

Lane, Coventry. requires senior and junior
electronic development engineers for work on
guided weapcns and like projects. particularly
in the field of microwave and pulse applica-
tions; mechanical development engineers. de-
signer draughtsmen and draughtsmen, prefer-
ably with experience of radar-type equipments.
also required for the above projects; salary
according to age. qualifications and experience
—Apply by letter. stating age and experience.
to the Personnel Manager (ref. R.G.), [0259

12ahGains fom
SHERMAN'S

Car. Paid — Money-Back Guarantee!

HIGH PRESSURE
REDUCING VALVE
Complete with 0-3,000 Ib*
per 8q. in pressure gauge.
Buitable for Compressors,
Cylinders of Gas, etc. Brand

new and boxed 12/6
AIR BOTTLE

23in. X §in. diam. Tested to

300 Ib. per sq. in. Suitable

£ b 1
i, ™" 25

BOMB SIGHT
COMPUTOR

maker's paradise,

over B6lb. of magnificently
made gears, driving shafts, bearings, miniature motor
Tepeater motor, gyroscopes, etc. All supplied in a strong
wooden transit case 24in. X 22in. X 1lin. high which lt:elf
is 1deal as a tool box.

APOLLO
SPRAY GUN
Idea! for model! maker and
handyman. Will spray paints,
insecticides, etc. Wil work
from foot pump, spare car

tyre, compressor, etc.
New and boxed, 15/-
Set of TWIST DRILLS
9 drills, "l‘.u!in.. complete
with plastic case and 4/6
stand. Brand pew
ALL-STEEL
TOOL BOX
Complete with re.
movable Inner tray.

Fitted with strong
hasp, staple and garry-

ing handles.
ol 25/-
30/-
37/6

Bize 2, 17in.
x 8in. x 8in.
Bize 3, 24in.
X 8in. x 8in,

MODEL MAKER'S MOTOR
Extremely powerful and robustly
designed motor measuring only
3in. x 1lin. x 1}in. Bullt-in
variable resistance and centrifugal

governor. 12 v. d.c. will operate
on A.C.

ALL-PURPOSE STEEL SPINDLE
Complete

15in. long.
with jim. capacity 3-jaw

chuck, 4-speed pulley.
Ideal for circular saw,

rind: lishe
gt i 37/ -
4-step Pulley. To match above spindle. 11/6. each.

MODEL MAKER'S MAINS TRANSFORMER
All purpose low voltage. Input 210/250 volta. Output
3, 4,5, 6, 8,9, 10, 12, 15, 18, 20, 24, 30 voits. Rating 2
amps. Brand mew, fully guaranteed, 24/-.
SELENIUM METAL RECTIFIER

Sultable for 2, 6 and 12 v. battery chargers. Max, capacity
15 v. at 1 amp., new and boxed, 9/8.

Send 3d. for New Catalogue

TERM8—CASH WITH ORDER. C.0.D. 1/- EXTRA.
Phone Orders Accepted. (Dept, W?)

479 HARROW ROAD, LONDON, W.10. LADbroke 1718
HIGH STREET, HARLESDEN, N.W.10

SHERMAN'S

I SUPPLY COMPANY
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APPLICATIONS

are invited for the following
permanent and progressive
positions :—

MECHANICAL FITTERS: Knowledge of
electrics, (Ref. 13).

PLANNING AND MECHANICAL EN-
GINEER: Design of rigs and fixtures,
heating inductors, to assist in planning
of operations. with factory
experience or H.N.C. standard, Candi-
dates must have compieted National
Service. (Ref. 14).

Candidates for the above two positions will
be required to work at Hatfiela initially but
final employment will be at Edmonton.

ELECTRONIC AND ELECTRICAL EN-
GINEERS: for development work on

servo mechanisms, (Ref, 44).
WIREMEN: electronic, for model shop
development work, {Ref. 12).
CIRCUIT ENGINEER: previous exper-
ience and knowledge of electronics
essential, (Ref, 41).

INSTRUMENT MECHANIC: with elec-
trical instrument experience for Vibra-
tion Research, or H.N.C
standard. Staff appointment. (Ref. 42)

DRAUGHTSMAN: jig and tool. Salary
according to age and experience. (Ref, 11)

Write in detail, quoting
number of position sought to: The
Personne! Department (Technical Em-
ployment), de Havilland Propellers
Limited, Hatfield, Herts.

reference

FREQUENCY MODULATION TUNER

Full Building Instructions,with Photographs,
as featured recently in two articles in ¢ Radio
Constructor > 3/-. COMPLETE Set of Parts
including 4 valves and 2 matched crystals,
£7:2.6. IFT’s—Ratio Detector and all coils
£1.0.6. Chassis—Completely drilled 8/-.
Jackson Bros. Dial and Condenser £1.5.3,
G. Blundell 7, Sunnyside House, Child’s Hill,
London. N.W.2,

TELEVISION AND RADIC
MAINTENANCE ENGINEERS
WANTED

Good remuneration, conditions and pros-
pects for capable men.

Apply to Clydesdale Supply Co., Ltd., 2
Bridge St, Glasgow, C.5. or contact the
Manager at our branch nearest to you.

SCOTLAND. Alloa, Aberdeen, Arbroath,
| Ayr, Cambuslang, Clydebank, Coatbridge,
Cowdenbeath, Dumbarton, Dumfries,
Dunfermline, Dundee, Edinburgh, Falkirk,
Glasgow, Greenock, Irvine, Kirkcaldy,
Kilmarnock, Motherwell, Paisley, Perth,
Renfrew, Stirling.

ENGLAND. Birmingham, Bromsgrove,
Darlington, Doncaster, Dudley, Gloucester,
Middlesbrough, Newcastle - on - Tyne,
Stockton-on-Tees, Walsall, York.

NORTHERN IRELAND. Ballymena,
Belifast,

! Box 7402

TUATIONS VACANT

ELECTRONIO Engineers (ref. W.W/1) to be-

come section leaders of small teams res n-
sible for the preparation, testing in the
and further laboratory development of gulded
weapons, appllcants should have: at least
H.N.C. and 5 years’ experience in the micro-
wave pulse or communication field; equivalent

training and experience in H.M. Forces will
algo quallfy for these positions.
ASSISTANT Engineers (ref. WW/2) to form

such teams, either ( with a simlilar back-
experience of developing and
prototype electro-mechanical instruments;
vacancies which offer exceptional scope for
advancement are at Heston Aerodrome, Middle-

sex; periods of work at outstations in the U.K, |

adequate allowances and week-
ileges; there are likely to be
opportunities for contmumg this work in
Australia at a later date, good salary with
bonus, pension scheme _ Details of experience
and qualifications should be sent, quoting refer-
ence of position sought, to the Asslstant Man-
ager, The Fairey Aviation Co,, Ltd., Weapon
Division, Heston Aerodrome, Hounslow, Middx,

[3358
A

UNIQUE opportunity exists in a small but
rapldly expanding organization in North
West England for a qualified electronic
engineer, to be employed on the development
of television and radio receivers; permanent
staff appointment; recent experience of this
type of work essential.—Apply. giving details
of qualifications, experience and salary re-
quired, Box 7439 13385
LAB. technician required to undertake design
and construction of test gear and carry out
measurements of electrical properties of semi-
conductor materials; H.N.C, standard and some
practical experience: salary accordinz to aee.
qualifications and experience.—Apply In writ-
ing to Director, Research and Development
Dept., General Radiological, Ltd., 15/18. Clip-
stone St.. W.1, r3a18
MECHANICAL Development Engineer re-
quired for work on varied and inter-
esting projects, applicants should be of degree
or HN.C. standard, with experience camera,
light servo-mechanisms or electro- mechanlcal

are covered bi,
end leave priv,

design; good prospects with progressive firm
in Suxrey area; 5-day week, canteen, pension
scheme;

apply with ruu detalls of previous
experience to—Box 7067 [3306

LECTRONIC Engineer to work within our

Trials Division at Edinburgh. The nature
of the work involves conductlni; trials and
evaluating the performance of electronic and
radar equipment. Applicants should have recen
technical and operational experience in industry
or the services. Staff Pension Scheme-—Apry
in writing, quoting Ref. EE/T to the
Personnel fficer, Ferranti Ltd., Ferry Rd
Edinburgh, 5. [33 8

RADIO techmclans required by International
Aeradio, Ltd., for cverseas service; perma-
nent and penswnable positions, lnclusxve salary
from £894 per annum to £1,373
tax frez accord. to marital
accommodation; kit allowance; r fares;
generous U.K. leave.—Qualified candidates to
whom replies only wiil be sent pleas: write
quolung RT to Personne] Officer, 40 Park[ gt H

LECTRONIC Engineer required by

company in 8.W. London age 25-35
preferabéy O.N.C. standard, Applicant must
have had experience in building and servicing
Iacmry test en}uipmen and have some know-
ledge of proprietary electronic equipment; the
position is pensionable.—Write givlng details of
g to Box
50, Fleet St..
[3352

large
and

age, experience and salary re
796, ¢/0 J. G. Kin Son,
London, E.C.4.
ELECTRONIC engineer reqd. for exception-
ally interesting development work, appli-
cants should have good acedemic training
with 5-10 years’ practical experience of
development, including some on communication
equipment employing frequency modulation at
uU. the post carries a good st-rting salary

and excellent prospects.—Please write, with
details, to Personnel Dept. (ED/189), 'E.M.1.
Eng. Dev. ., Ltd., Hayes, Middx (3340

PERSONAL assistant of kigh ability and
integrity required by well-established radio
and electronics component business in Home
counties; must possess a wide knowledge of
electronics and bz capable of assisting in the
management and development of a business;
excellent opportunities for advancement are
offered; please write giving full details of
mllitary service, past and present occupan?n“a

7516,
LECTRICAL foreman with wide production
experience in radio industry of small and
medium electrical contact gear manufacture,
test and instzllation required by manufacturers
of materials handling vehicles in pleasant
country district, 1 hour London; good prospects
of advancement; housing assistance; cantecen
and soctal faciiities.—Please write glxvlng details
of past experience, present salary,
required, married/single, to Box 7440,

RADIO .—Junier laboratory engineer required
North London manuafacturers, of good

education and technical training, preferably

holding or studying for recognised qualiﬁ-
cations.——Apply st.atmg fullest detalls of educa-
tion, required

ex?er ence and minimum salary
tter will be consldered in selecting
applicants for interview but not to determine
the amount offered to successful upplk:ant[)3 to

383

N, "W! deh Edn!

Wireless World
RADIO VALVE DATA

With characteristics of 2,000
British and American Valves and
150 Cathode Ray Tubes. Special
Quality Valves and Equivalent
Valves (direct plug-in replace-
ments) are included in the Index.

Price $3/@ Post 3d.

MODERN BOOK CO.
19 Praed Street, Paddington, W.2

For Oscilloscopes. High
Impedance, 3 ranges,
(Separate power supply
optional)

SEND FOR LEAFLET 22
SUTTON COLDFIELD ELECTRICAL ENGINEERS

Clifton S$t., Sutton Coldfie!d, phone 5666

LOCKWOOD

makers of
Fine Cabinets

and woodwork of every descrip-
tion for the Radio and allied trades

LOCKWOOD & COMPANY

Lowland Rd., Harrow, Middlesex, Byron 3704

VACANCY

Graduates with Honours

Degrees in Physics or in
Electrical Engineering are
required by the British

Thomson-Houston Company,
Rugby, for research in the
field of magnetron develop-
ment; some knowledge of
radar is desirable.

Applicants should write
to the Director of
Research giving their age,
qualifications,and College,
quoting reference DR.
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A.V.ROE&C°L™

WOODFORD AERODROME
CHESHIRE

Havevacancies in their newly formed

WEAPONS  RESEARCH  DIVISION

SIMULATOR DEVELOPMENT

Electronic Engineel: with Honours
Degree in Physics or Engineering and
having experience on the design of
electronic computors or simulators,

The vacancy is for someone to take
charge of and build up a team which
will be working on Simulator Deve-.

lopment.
°

TRIALS

Electronics Engineer with Physics
Degree and a wide practical experience
"of telemetering.

The vacancy is for someone to take
charge of and build up a team for the
development of trials instrumentation.

GOOD SALARIES AND PROS-
PECTS. PENSION AND LIFE
ASSURANCE SCHEME.

Apply giving full particulars of
academic training and experience to:

A. V. ROE & CO. LIMITED

Weapons Research Division |
Woodford, Cheshire

MORSE CODE Training

COURSES for BEGINNERS
and OPERATORS, also a
SPEGIAL GOURSE for passing
the' G.P.0. Morse Test for
securing an AMATEUR’S
TRANSMITTING LICENCE.
Send for the Candler
BOOK OF FACTS
It gives details of all Courses ‘
Fees are reasonable.
Terms: Cash or Monlhly‘
Payments.

THE CANDLER SYSTEM CO.
(55W)52b ABINGDON RD,, KENSINGTON
LONDON

Denver, Colorado, U.S.A.I

Candler System Co..

| isms or electronics;

WIRELESS WORLD

TUATIONS VACANT

THE LONDON HOSPITAL, Whitechapel, E.1,

has vacancy- for an  assistant eléctro-
encephalogram recordist, either sex; if success-
ful applicant has no[f)l"evlous experience, train-
ing will be arranged, but some knowledge of
electronics desirable; nbilitr to type and/or
experience of maintaining electrical equipment
an advantage; salﬂg £340-£480 p.a, according
tﬁ ls;ge .—Apply to House Governor by chober

t]

ECHANIC required for duties in the

Department of Physics; good knowledge of
electronics essential, with experience in instru-
ment making and repairing; duties will include
maintenance and construction of electronic.
laboratory and experimental apparatus; weekly
rate of pay £9/5/2 (44 hours).—Written appli-
cation should be addressed to the Head of the
Department of Physics. Chelsea Polytechnic
Manresa Rd., S.W.3, 13390

RACTICAL electronic engineer required for
work on test equipment: should be able

to diagnose faults using diagram and technical
write-up, callbrate to close tolerances. and
work on his own initiative with the minimum
of supervision; salary £600 p.a. and above, ac-
cording to ualiﬂcations -—«Write quoting re-
ference 33 to the Personnel Manager,
Smiths Aircrat Instruments, Ltd.. Bishops
Cleeve. near Cheltenham, Glos. 13389

ICROWAVE inspection; engineer required

to take charge of microwave inspection
department; must have both electrical and
mechanical knowledge of testing aerials, wave-
guide  sections. attenuators. wave-meters,
oscillators, mixers, etc; opportunity for
advancement with progressive company in S.W.
London area.—Application in wrltlngo statlng
experience and salary relquire 0

15, Hill St., London,
A LONDON company engaged in important
defence contracts, seexs graduate engin-
eefs or physicists interested in servo-mechan-
senior posts are available
for men suitably qualified; newly graduated
engineers will receive trammg in interesting
new flelds of electro-mechanical design and
latest manufacturing techniques; reply, ziving
full details, in confidence, of education and
previous career to—Box 7533. 3410

TELEVISION and Radio Engineers required
for retail radio shops in all parts of Lon-
don and provinces. Excellent wages and weekly
commission. Eolidays with pay. Applicants
should be able to drive and vehicles are sup-
plied. These are permanent pensionable posi-
tions for e:\Denenced men.—'Phone or write,
Staff Manager, J. & F. Stone Lighting & Radio,
Edgware Rd., The Ryde, Hendon, N.W.9, (Cor-
ner of Colindale Avenue.) Colindale 7061.r =
SENIOR Development Engineers required by

large electronic company in N. London
area, for radar communications, television and
instruments projects in their Development
Duvision; Engineering degree or eguivalent
professional qualifications; experience in devel-
oping to Government and other specifications
and directing work of development engineers;
salary scale up to £1.500 p.a. according to ex-
perience; accommodation available.—Write. Box
7205. [3330

IRM of Consulting Geophysicists have open-

ings for youn% Electronic Engineers, prefer-
ably single, on oi prospecting parties overseas;
commencing salary £50 per month, plus allow-
ances depending upon area of operations; free
accommodation and messing provided when
serving abroad; qualifications, Higher National
or C. & G. Certificates in Electrical Engineer-
ing or Telecommunications; pension fund.—
Ap’iply, giving particulars of experience. to Box

{3324

ABORATORY Technician &ics). Queen
Mary College {Universt ty or ndon), Mile
End Road £315 pa. si
£450 subject efficiency revxew et £3
London weighting £20 or £30 accordlng to
age, pension scheme; general duties, especially
instrument repairs, glass blowmg lecture
demonstrations and assisting in research;
start about September.—Letters only to Re is-
trar, stating age, full details experience and
present work. [3332
TH’E electronics department of a large manu-
facturing company requires enthusiastic
and experienced senior and junior electronic
and electro-mechanical engineers for new
developments in lncemal and commercial in-
strumentation work; the company is situated in
pleasant countryside on the outskirts of Wolver-
hampton; a superannuation scheme is in opera-
tion,; initial salaries will be commensurate with
ahxhty. and there are good opportunities for
advancement.—Box 7177. (3323

.B.C. requires engineering staff (British,
minimum age 20) for operations and main-
tenance duties at transmitter, studio, record-
ing and television centres. Must be willing to
serve anywhere in U.K. and hayve completed or
been exempted from National Service. Experi-
ence in radio engineering desirable. Essential
qualifications include University Degree, Fligher
Nnuonal Certificate or equivalent in electrlml
engineering or success in examinations for C.
G. Final Certificate in Telecoms, or Full Tech—
nological Certificate, or Graduateship of 1L.LEE.
or raduateship with maths of Brit. I.R.E.
Promotion prospects. Starting salary £545 rising
by 5 annual increments to £755. Requests for
apphcatlon forms (enclosing addressed envelope
nd quoting ref. “ EX.11/W.W.") should reach
Englneering Establishment Officer, B.B.C.. Lon-
don, W.1, within 7 days. [337
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GUIDED WEAPONS

The Guided Weapons Department
of Vickers-Armstrongs Limited,
Weybridge, has vacancies for the

following Staff—

GRADUATE ENGINEERS, with de-
grees in Engineering, Physics or Mathema-
tics, and 3 to 5 years’ experience in one of
the following categories:—

E.l. Design and devejopment of high

pressure Ardraullc or pneumatic
systems and components.
Development of techniques for
vibration and/or climatic testing
as applied to electronic equipment
and design of associated test gear,
Development work on reinforced
plastics.
Design of missile autopilots; simu-
lators and computers.
Design of U.H.F. and Micro-wave
Transmitters and Receivers.
Design  of Transformers and
magnetic amplifiers, with good
general  knowledge of electrical
properties of materials.
Design of electronic circuits and
servo mechanisms.

Engineering development of missile
electronic equipments.

E.3.
E.4.
ES5.
E.6.

E7.
ES8.

TECHNICAL ASSISTANTS, with
degree, Higher Nanonal Certificate or
equivalent, and experience in one of the
following categories:—

T.l. Development and test of high
pressure hydraulic or pneumatic |
systems and components.
Environmental testing of missile
components.

Manufacture of prototype missile
electronic equipments to M.O.S.
specifications.

Manufacture of reinforced
components and potting of
tronics.

Development and test of instru-
mentation for missile trials.
Development of missile autopilots
and analogue computers.

T.2.
T.3.

T.4. lastic

elec-
T.5.
T.6.

LABORATORY ASSISTANTS, pre-
ferably with O.N.C. or equivalent.

L.1. Assembly, test, and maintenance
of hydraulic and pneumatic systems
and components.

L.2. Drawing and constructing test
rigs used for mechanical and
environmental testing.

L.3. Manufacture of prototype elec-

tronic equipment and electro-
mechanical devices. Layout and
wiring from circuit diagrams and
sketches, chassis work and simple
machining.

ex-

DRAUGHTSMEN, with 2 years’
perience or more as follows: —i

D.1. Design of ground, airborne or

missile types of radar equipment.

D.2. Design of small mechanisms such

as missile autopilots, and electro-
mechanical computers embodying
gyroscopes, accelerometers, small
motors, gearboxes, etc.

Apply to Employment Manager,
Vickers-Armstrongs Limited (Aircraft
Division), Weybridge, Surrey, giving
full particulars and quoting reference

EO/G.W _[reference number above.

Weybridge station is 30 minutes from
London on the main Waterloo/Portsmouth
line.

Additional buses operate to and from
the Works at starting and finishing times,

Canteen facilities.
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MAST HEAD UNITS

(Gain approximately 15 dBs.
Noise fa~to approximaleiy 2 dBs.

Beautifully designed
and engineered

Incorporating a Cascode connected amplifier
and suitable for use with all types of aerials.
Supplied complete with power supply unit
and mounting bracket. Descriptive leaflet

on request.
Price Complete 4
fres or available from

with 40 feet of £19.0.0 yoar dealer)
or ).

special low loss
teeder.

SPENCER-WEST
QUAY WORKS, GT. YARMOUTH

{sent oarriage & pks.

A'G'N Electronic Company

Specialists in
Sound Reproducing Equipment

169, Park Lane, Leeds . Tel: 23609
Sales — Repairs — P.A. Hire

Purchase or hire your

‘VORTEXJON TAPE RECORDER®

& ASSOC. EQUIPMENT FROM
GRIFFITHS HANSEN (Recordings) LTD,

32/33 GOSFIELD ST., LONDON, W.I.
MUSeum 0642({2771,

Chag.oio,Caoeo nd

all metal fittings made to

specification for the Radio

and Electronic. Industry.

$TAR METAL PLATE WORKS
74 CHURCH Rd., BARNES, S.W.13
Tel: RIY 6673/4

Z. & I. RERO SERVICES LTD.

19, Buckingham Street, W.C.2.
Telephone TRAfalgar 2371,

Special supplies of Test Equipment to Labora-
tories: Signal Generators TF-144G, UHF Type
1802 (8- |50Mcls’2 1-130A, Frequency Meters
BC-221, TS-69, Portable Oscilloscopes TS-34.
British and American Receiver Headgear
Assys., HS-30, 33, 38, etc,, M.C. Ammeters
5Qf1633, 20-0-20 Amps., M.C. Milliammeters
0-50 mA.

Transmitters BC-375 with Accessories.
Walkie Talkies SCR-300.

Dynamotors DM-32, DM-33, PE-73, PE-86,
PU-16.

F.M.

Please apply for Stock Lists.

We urgently require TCS-Collins and
other American Equipment

.| Vickers-Armstrongs.

WIRELESS WORLD

SITUATIONS VACANT

ELEVISION engipeer, fully qualified, re-
quired by West End Murphy dealers, able

to drive; permanent situation wilth top wa

to suitable apphcant. pansion scheme. half.
Saturday —Larg & Sons, Ltd,, 76-77, High Ho]-
born, W.C.1. el. Hol. 7918. {3424
RAUGHTSMEN, experienced in the radio
fie.d on electrical/mechanical assemblies
required for iInteresting work on aircraft.—
Write. giving full particulars. including age
and salary required. to Personmel Department,
Ltd. Hursley Park, nr.
Winchester. 13069
cMICHAEL RADIO. Ltd.,
and %niox engineers in their eauipment
division laboratory at Slough; training and ex-

require senlor

i perlence in the field of applied electronics (in-

luding communications) and experience of
working with Government Departments are the
chief qualifications required, —Write, stating
age ana full details of training, qualifications
and experience, to e Chief Engineer, Equip-
ment Division. McMichael Radio, Ltd.. Sloug
Bucks. [o198

ELECTRONIC Engineer required for the Re-
search Laboratory of The English Electric
Valve Co. at Chelmstord; applicants should
have a Science Degree or equivalent qualifi-
car.lons. together with considerable experience
in the design of circutts for experimental tele-
vxslon and radar equipment; apply giving
details of qualificatigns, experlence and salary
required to—Central Personnel Servlces. The
Eng.ish Electric Co., 336-7, Stxam:l
London, W.C.2, quoting Ref. 440F.

REQUIRED keen young engineer or rnhyslmst
(comp.eted Natlona. Service) for terest-
ing work on scientific and industrial instru-
ments employing Servo mechanisms and
electronic techniques; technical education to
level of H.N.C. with sound knowledge of basic
electrical and magnetic principles and willing-
ness to learn; good salary and excellent pros-
pects for the right man.—Write, glving full
details to W. G. Pye, Ltd., Granta Works,
Newmarket Rd.. Cambridge. 3431

ELVIN & ROUGHES, Ltd.. Barkingside,

Essex, have vacancles for Technical Assist-
ants for devel { electro hanical and
electronic instruments (Marine). Work involves
Initial experiments, sea-going trmls pre-pro-
duction models and factory liaison. ‘Occastonal
visits overseas are arranged. Qualifications—
Practical: 5 years’ workshop or drawing office
experience. Academic: City and Guilds Tele-
communications Final Group Certificate, or
equivalent.—Applications stating salary requlrad
should be addressed to the Personnel- Mar};zsgl?’li

N old-established engineering company in

th: Birmingham area have a vacancy for
a young man (age about 25/27) for tralning
as a service engineer on their outside staff;
National Service must have been completed;
apprenticeship and actial industrial experience
in electrical or electronic work with emphasis
on fault finding and testing of production
equipment necessury; very good prospects to
successful candidate.—Apply giving full details
of experience, age and wages required to Box
(515, [3398

.M.I. Research Laboratories, Ltd., have
vacancies for engineers with design ex-
perience in the general fleld covered by high
quality audio equipment, tncluding transducers
and measurtng equipmnent recording equipment,
pu'se and analogue circuitry as applied to radar.
computers, etc.. and servomechanisms. Men
with academic or professional qualifications pre-
ferred, but wide expenence may be accepted as
an alternative.—A person or write to the
Personnel Dept. RL/12) E.M.I., Ltd., Blyth
Rd., Hayes. Middx {3365

DEVELOPMENT establishment, associated

with-a large group of companies and situ-_

ated west of London, requires draughtsmen
\vlth experience in the design of electronic

aparatus and preferaply with a knowledge of

adio or line communication equipment. Salary
oﬂered will be commensurate with experience
and qualifications. Details of conditions of
service which Include schemes to assist further
technical education be available during
mterwew ood facllities provided.

3 Box No, 962, Dorland Advertising, Ltd.,
/pz Regent St., S.W.1. [3292

DRAUGHTSMEN are re?ulred for permanent
posts in the field radar engineering:

excellent  opportunities for advancement;
Salaries beyond A.E.8.D. rates to suitable
applicants; stafl pension scheme and canteen
facilities; 5-day week; British Nationality
essential. Posts to be filled in the following

grades: Senior section leader; checker draughts-
man and senlor design draughtsman; interme-
diate draughtsman; circuit draughtsman; in-

stallation draughtsman.—Apply. quoting Ref.
RLA/21, Chief Draughtsman Decca Radar.
Ltd., Research Laboratory. 2.

Tolworth Rise,
Surbiton. Surrev 3131
MINISTRY of Transport and Civll Aviation.
—Radlo techniclans (men only) requu'ed

at aercdromes and radio stations
special tralning courses for keen techmclans
with basic quals ; interesting work in progress
providing electronic aids to navigation; prospect
of permanent pensionable posts; ratés of pa.
{London) from £330 p.a. at age 19 £44
at 25, rising, subject t.o qualifying test to £540;
rates slightly lower for provinces; candidates
aged 19 or over with practical experience in
maintenance of radio or radar equipment
should apply Ministry of Labour and
National Servh,e. Chadwick 8t., London, SW 1
quoting Order No. 6627.

3326 | |
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"Always a good deal” at

WEST END RADIO

COMMUNICATIONS RECEIVERS—
ART77E, as new .. £3710 O
CR100, as new .£29 10 0O
RII5S, as new . £719 6
HOOVER MINIATURE ROTARY
TRANSFORMERS, 12 v. Input {will run
on 6 v.). Output: 365{310 v. 30 mA D.C.
Size: 44in. long, 2in. diam. New, 12/6 ea.
Post 1/-.

CANADIAN MARCONI No. 9 RE-
CEIVERS, 2 Channel 1.9-5 Mc/s. 10 valves.
B.F.O. X-Tal Controlled. BRAND NEW,
95/‘.’ P. & P, 15/-

109 RECESVERS. 2 Channel. 8 valves
1.8-8.5 Mc/s. Complete with speaker and
vibrator pack for 6 volt operation. 90/-.

P. 10/-.

1,000 Bargains for callers!

WEST END RADIO LTD.

14, LISLE STREET, LEICESTER
SQUARE, LONDON, W.C.2.
Phone: GER 734
OPEN ALL DAY SATURDAY !

——=MORLEY TRANSFORMERS_-
QUALITY P.P.0./P. TRANS, 20w., super Bilcorlama
Bection low leakage windings, prim. ind. 75H.
leakage ind. 075H, Sec. 3 and 15 ohms Prim. to
indiv. requirements. 8hrouded and term., wt. 5 lba,
3 gna. Ditto 15 w., 2} gns. L.F. CEOKES, 10E. 65
mA. 4/8. 15H. 100 mA.,10/8. 20H. 150 mA., 12/8.
CRT Htr. lroiation Trans., 25% sec. boost volt,2 v.,
10/6; 6.3 v., 10/8. MAINS TRANS. 0-200/250 v,
tapped prim. 350-0-350 v. 80 mA. 5 v. 2a., 6.3 v.
4 a.,etc., from 21/-. 8.3 v. 1} a. Htr. Trans., 7/6.
Quotations for specials and rewinds, Part P, & P, 1{-.

2, PAWSONS RD., W.CROYDON, THO 1665

TELECRAFT

TV AERIALS
ARE CHEAPER AND BETTER
Send for Lists
TELECRAFT LTD.

THORNTON HEATH, SURREY.
THOrnton Heath 1191-2

NEW! ELdCO HOME

BATTERY CHARGER
For 12, 6 or 2 volt batteries
Charging Rate 24 Amp.
Price Only £5.15s.

EASCO ELECTRICAL
LTD. Dept, W.W.
Brighton Terrace, S.W.9
Phone/Grams: BRixton 4961-2-3.

o6l
THE CHALLENGER”
BRITAIN’S NEWEST TAPE DECK
Really compact, size only 117 x 7%
Weight 6 1b.
Incorporating the very latest in Deck design
and fitted with new type super heads giving
high quality reproduction. Just the Deck you
have been waiting for at the right price.

£10.10

Send stamp fur details of ths and Amphﬁer to

sutt the EW. ecks to.

l’ E.W.A. I

266 Warbreck Drive, Blackpool
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FINISHED BUILDING
THAT CHASSIS?

Why not have the

own specification !

Send sketch and full details—we will quote
by return. Or send I/- for our latest
illustrated catalogue of T/V, Radiogram,
Table, Corner Baffle Cabinets, etc., in all
of which the radio panel, motor and baffle
boards may be cut to suit your owe
requirements,

Components

We hold extensive stocks of Radio and T/V
components. No list available.

Chassis

Send for free leaflet on our latest 5 valve,
3 waveband superhet radiogram chassis.

Amplifiers
Send for details of our domestic 4} and 5
watt amplifiers.

Tape Recorders

The latest 2-speed ' ELIZABETHAN'
model available at 48 gns, Send for details.

LEWIS RADIO CO.

Dept. 1054, 120 Groen Lanes,
Palmers Green, London, N.13
Tel.: BOWes Park 6064

Specialists in Sub
miniature Telecommuni-
cation Components

STAND  OFF

hexagon 6BA.

MINITRIMMER

SITUATIONS VACANT

ENIOR design and development engineer re-

quired by well-known manufacturer (North-
West England) of switches, relays and small
electro-mechanical assemblies for the light
electrical, electronlc and telecommunications
industries; app.icants should have
pe ,onality and experiencce to admin.ster and
orgun.se the development activity of the ad-

] vertiser in respect of taese products.—Written
Cablnet made to your applications, which can be made in the
:Etmicest cofnﬂdence. should provide full par-

.culars o

qua.ifications,
salary required, to Box 7534
A SENIOR appointment will shortly be filled

in the London laboratory of a firm holding
contracts in gu.ded weapons and kindred fields;
engineers who wish to be considered for this
vacancy should be graduates and should have
had some experience in industrial engineerin
laboratories; some production engineering experi-
ence in addition to microwave electronic and/or
servp experience would be an advantage: start-
ing salary will range according to age and ex-
pverlence and will be on a generous scale and
will be subsect to good increases, according to
merit; pension and life assurance schemes are

experience, age,

in operation.—Wwrite, giving full details, in
confiuence, to Box 7532. {3409
XPERIENCED engineers cre invited to
apply for a rosition where energy, skill

and miuyative will be well rewarded; tne work
re.ates to the deveiopment of television com-
ponents and circuits and the decign of com-
ponents for large-scale production; previous
experience of teievislon recelvers is required,
preferably in respect to means of scanning
and focussing; the position is a permanent one
which ofters scope tor aavancement to a senior
position; the commencing salary wil! be in
accoraance with previous experience, based on
a generous gnd progressive scale.—Write, giving
full personal particulars to the Personnel
Manager, The Flessey Co., Ltd., Ilford, E[s}s:é(l

ERVICE Department of company speciailsing
in cinema sound equipment insta lation
and maintenance has vacancy for engineer at
London headquarters; app.icants must have
good practical engineering experience and
ability, with thorough knowledge audio fre-
quency amplifying equipment and general
principles electrical engineering; preterence
given to app.lcants prepared to undertace
periodical dut.es in any part of the British
Isies, with possibility permanent transfer pro-
vineial district in supervisory capacity. promo-
tion prospects for well educated, energetic
young man with initiative and resourcefu’ness:
car al owance and expenses paid, company con-
tr.butory pension scheme; state age and give
comp.ete details education. previous experience
and salary reguired,—Box 7441. [3387
AJOR oil company requires for employment

in Venezuela, mu.ti channel radio engineer
with aporoximately 5 years’ experience rad.o
operating with U.H.F. techniques including time
and frequency divislon muitiplex radio equ.p-
ment; approximately 30 years of age; must ne
competent to work independently and be able
to_co-operate in trouble shooting and testing:
salary according to experlence; «¢ood living
conditions for single or married . contrl-
putory pension scheme which covers
emp oyee and family, tours of 3 years' dura-
tion, also local leave; travelling expenses paid

for interview London; applicatlons will be
treated in strictest confidence.—Apply
writing glving full details age, qualifications,

experience, to Box ZY.673, Deacon’s Advertis-
C.3. [3382

ing. 36. Leadenhall St., E.C.3
|NSULA'|'|]R INISTRY OF TRANSPORT AND CIVIL
AVIATION: Telecommunications Tech-
* xélcal Pl}icers. (l}mlctl,g IIL - Té;e Civtil Service
: ommissioners_ inv applications from men
For 1500 volt working | for at least three pensionable posts, ge at
Overall height .17, | least 23 and uinder 28 on August 1st, 1954,
¥ . | with extensfon for regular service in H.M.
Over chassis .86" (F)‘o&c%s. . Ealndtidiat?sEm\ixst 0S5eSS (%1)) Ctllee
i i i .N.C. in Electrical Engineering or y
Dipped  tinned  spill | " ullgs Intermediate Certificate in Tele-
357, Thread and | communications Engineering, tlus City and
Guilds Certificate Radio III or (¢) City and

Guilds Certificates Telecommunications Prin-
civles III (or higher) and Radio III (or
higher) or (d) produce evidence of an equiva-
lent standard of technical education. They
must also have had not less than elght years’
experience in an appropriate telecommunica-
tions field, including manufacturing or main-
tenance or operation.

LONDON salary £480 (at age 23) to £670

Standard  maxi- (somewhat lower in Provinces). Starting pay

mum capacities up up to at age 28 or over on entry.

to [3pF. Voltage Promotion prosg:ec .

500 DC. Base " FURTHER particulars and application forms

square with fixing fron Civil Service Commicsion, Scientific
Branch, 30, Old Burlington St., London, W.1

centres for {10 BA
3" apart.

Letails from—

LY

quoting No. S207/54, Application forms must
be returned by October 8th, 1954. 3343
SITUATIONS WANTED

RODUCTION engineer. shortly leavin
U.S.A. and Canada, to take up permanen!
residence in England: experienced in the
desi and production of television and elec-
tronic equipment, small electrical appliances,
refrigeration and air conditioning equipment,
etc.; requires a position where an extensive
knowledge of American and Canadian produc-

DEVELOPMENTS CO.LTD. iin ccuiements ot ‘e Britfen. market sta

ULVERSTON, NORTH LANCS

Tel: ULVERSTON 3306

an ability to organise and handle labour would
warrant & fair remuneration; would be willing
to bring prototypes and designs, etc., from
U.S.A. or Canada; age 36, married, two child-
ren.—Box 7058. [3003

sufficient -

: voNEY BACK

ARAN] DUKE %00

621 ROMFORD ROAD, LONDON. E.12
CWOQO os COD *  TEL: GRA 6677

T.V. TUBES £5-—12"

3 MONTHS’ GUARANTEE. Still our
best buy, as supplied to the trade for the
past 3 years, Not Ex-W.D. Had some
hours’ use. Various typesand makes. Picture
shown to callers. Carriage and insurance
15/6 extra. Please quote make and type
required, and set with model No. when
ordering.

SPECIAL OFFER of tubes with
burns for testing and spares at
30/~ cathode
heater each plus

with
30/~
carriage and insurance.

each, to

short
J
DUNLOPILLO EX-COACH SEATS.

34in. x 16in. x 4in., 37/6. Ideal for cars,
caravans and utilities. rriage 4/6.

CAR REARLIGHTS

Infra-red glass. Easily changed for clear or
red. ldeal tail lamps. As now law. Are over
2in. dia. New Ex-W.D. 1/9. Post 9d.

SPOTLIGHTS, 8/9. Butlers
new but Ex-W.D. 7fin.
dia., é4in. deep. These
lights are similar to those
sold for £3-£5, but finished

black. This light is easily
fitted to dumb irons of
bumper. Bulbs now avail-

able 6 v. 36 watt and 12 v,,
48 watt. 4/6 each,
AMPLIFIERS. Push-pull, 77/6, 7 watts out-

put A,C. or Universal. 4 valves and | rec.
Ideal for Pick-up or Mike., Post 2/6.

AMPLIFIERS. 57/6. 4-watts output. 3
valves. A.C. or A.C./D.C, Ideal for Pick-up
or Mike. Post 2/6.

RECTIFIERS. 8/9. T.V. type. Salvage,

guaranteed, 250 volt at 200 mA. And N
350 volt at 200 mA., 12/9. Post I/-. each.

TELESCOPIC MASTS. Ex-W.D., but un-
used. Extend to 7ft,6in. Base diameter #in.,

ew,

tip fin. Closed length 15in. Ideal Aerial,
GIFT PRICE 5/9. Post 1/3.

CRYSTALS. Germanium. Brand new,
made by B.T.H. Give first-class results.
With drawing, 1/9. Post 6d.
TRANSFORMERS. MICROPHONE
TRANS. 2/9. E.M.. type, fully shielded
case. Post /-

CAR RADIO TRANSFORMER. 5/9.
6 volt. New. Drawings I/~ each, post 1/9.

EXTENSION SPEAKERS. Brand new
64in. p.m. speaker (low impedance). Mounted
on polished and veneered baffle stand, gold

fret. 5ft. lead ready connected. ONLY
19/9. Post {/9. 1
RADIOGRAM CHASSIS. End drive,
£6/17/6.  Salvage, reconditioned, 3-wave

band, 5-valve superhet (latest midgets), ext.
speaker and pick-up sockéts. Post 3/6.
P.M. SPEAKERS. 10in., 25/9, 8in., 18/6,
é4in., 14/9, 5in., 13/9. All three ohms. Best
makes. P. & P. 1/9.

MOTORS. 12-24 volts, with flexible shaft,
18 ct. gold brushes. [7/6. Post 2/6.
ACCUMULATORS. 7/9. New, 2 v, 45
amperes. Post & Pkg. 2/-.

BATTERIES. H.T. New 90 v. portable
Bateymax, 7/9; Ex-W.D. 90 v., 5/9: also
Ex-W.D. 90 v. 4+ 14 v. 5/9. Post & Pkg.
1/9 each; 44 v. L.T. Battery. New. I/-, post
6d.

BEDSIDE T.R.F. RADIOS, 4valve L. & M.
wave bands. Walnut, plastic or white-cabinets.
Complete £6/9/6, plus 3/6 P. & P.

100 M/A MOVEMENT X.W.D. 24" square
(late oil temp.) As new, with drawing, 12/9,
post 1/6.

SEND STAMP FOR 1954 CATALOGUE.
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SITUATIONS WANTED

ARTNERSHIP sought fin established or
proposed company b{ well-qualified en-
gineer (B.Sc) with inventive ablllty possessing
practxcal productlon lines (patented):
12 yrs. Industrial exp. in development and
roduction methods of radio, TV, G.W., radar,
ab. test gear, sheet metal and press work; con-
stderable exp, in light electro- mechanical and
electronic devices; good contacts; skilled wor-
ker; small capital Surrey area preferred; state
details to—Box 7143. (3317

TECHNICAL TRAINING

ITY & GUILDS (Electrical, etc.) on * No
Pass-No Fee "’ terms; over 95% successes;
for full details of modern courses in all
branches of Electrical Technology, send for our

144 pgrge handbook—free and st free.—
‘{,Dept 388A), 29, Wright's Lane,
I.ondon, 0117

TUITION

OTHING succeeds like success! What we
have done a thousand times we can do again
for ycu—see the B.N.R.S. advt., page 154. {0172

WIRELESS operating; attendance and postal
courses.—Stamp for reply to Manager, The
Wireless School, Manor Gdns., London,

04

EE the world as a radio officer. short train-
ng, low fees, scholarships, boarding/day
students: st.an}x}p for prospectus.—Wireless [gollé

lege, Colw

'HE Institute of Practical Radlo Engineers

have available home study courses in every
phase of radio and television engineering
speclalising in the practical training of appren-
tices in the retail trade: enrolments limited. fees
moderate.—The Syllabus of Instructional Text
may be obtatned post free from the Secretary
I.P.R.E,, Fairfleld Fouse. 20, airfield [Rd

Crouch End, London. N.8
EUREKA & CONSTANTAN
RESISTANCE WIRES
Prices per ounce
SWG Enam. DASC. | SWG Enam. DASC.
6 1/6 i/6 8 2/l 2/6
b o7 e 16 | 29 22 26
18 16 1/6 30 22 206
19 /6 /6 31 2/3 28
20 /6 1/6 32 23 2/9
21 /6 /6 33 2/4  3/-
2 16 /8 34 2/6  3/-
23 /6 1/10 35 2/8 33
24 18 2/ 36 219 36
25 110 272 ‘ 37 3= 3/9 1
26 2/- 2/4 38 33 43
27 2 2/4 40 3/6 49

Wires to 50 swg available

COPPER INSTRUMENT WIRE
ENAMELLED. TINNED, LITZ,
COTTON AND SILK COVERED.
All gauges available.
B.A, SCREWS, UTS,  WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.
ALL DIAMETERS.
SEND STAMP FOR LIST, TRADE SUPPLIED.

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4

1954-5

(CATALOGUE

JUST RELEASED

% 60 PAGES
% 2000 COMPONENT TYPES
% 500 ILLUSTRATIONS
PRICE 1/
COVENTRY RADIO

189 DUNSTABLE RD., LUTON
Tel. : LUTON 2677

!

H

I enthusiast

WIRELESS WORLD

TUITIOK

EARN it as you do it.—We provide practical
equipment combined with instruction in
radio, television. etc.—Write for full details to
Dept. WW47, E.M.I. Institutes, London, [w 4

0179

T/V & Radio.—A.M Brit..LR.E, City &
Guilds, R.T.E.B. Cert.. etc., on ‘' no

—no _fee ’* terms. Over 95% successes. De-
atls of Exams & Home Training Courses in all
branches of radio & T/V, write for 144-page
handbook—I{ree.—B.I.E.T. (Dept. 387A), 29,
Wright's Lane London. ‘W 8. [0116

.M.I.Mech.E.,, A.MBrit.I.R.E. City and

Guilds, etc. on ‘ no-pass—no fee i terms;
over 957 successes; for detaiis of exams. and
courses in all branches of engineering, building,
write for 144- page handbook—free—
B.I.ET. (Del't 387B), Wright’s Lane,
London, W.8. o118

FREEI Brochure giving details of home study
trainlng in radio. television, and all
branches of electronics: courses for the hobby
or for those aimin; at the
A.M.Brit.I.R.E., City and Guilds Telecommuni-
cations. R.T E.B., and other professional exam-
fnations; train with the college operated by
Britain’s  largest electronic  organization
moderate fees,—Write to Dept. Ww2a, E.M.1
Institutes, London. 4.

IRELESS  telegraphy.—Merchant Navy
offers to youths 16 upwards after quali-
ficatlon, lucrative positions as radio officers.—
Apply British_School of Telegraphy, 179, Clap-
ham Rd., S.W.9 (Est. 1906). Recognised by
Ministry of Education, moderate fees, modern
equipment. day and evening tuition: also postal
courses In theory of wireless telegmphy for
.M'G. Certs. and Amateur Transmimnz
Licence, (012

—PRECISION SHEET METALWORK—

We specialise in moanufacturing of
Chassis in oll metals, lorge or small
quantities to your own specifications.

V. W. BEAMISH

Shardeloes Garage, Shardeloes Rd., New Cross,
London, S.E. 14,
Telephone : TiDeway 4795

THE POLLOCK M.C. PICKUP
Response 10 es. to 20 Kc/s. H.F. resonance 25
Ke/fs., L.P. 20 K:{s. Kit of parts to make pick-
up complete, including 100 : | transformer and
sapphire stylus, 001 or .0025in., and full
building instructions £4 . 8s. éd. Parts soid sep-
arately, prices: head and stylus 38/6; head
for min. thorns 31/-; arm/pivot 26/-; trans-
former 26/-; all prices post free. S.a.e. for
details to:—

G. BLUNDELL,
Child’s Hill,

7 Sunnyside House,
London, N.W.2.

RADIO AND

NEW ! TELEVISION

COMPONENT CATALOGUE

available on request, to

J. T. FILMER

MAYPOLE ESTATE, BEXLEY, KENT
Tel : Bexleyheath 7267

0000

METERS

FOR WORKSHOP AND LABORATORY

Electrical test instruments re-
paired and calibrated, all types
and makes, ammeters, volt-
meters, ohmmeters, DC AC
multirange meters, etc., meters
converted and rescaled to speci-
fication. Quick service for
industry

THE ELECTRICAL INSTRUMENT
REPAIR SERVICE

329 Kilburn Lane, London, W.9. Tel. LAD 4168

é.
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TUITION

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, foi11

BOOKS, INSTRUCTIONS, ETC.

EQUIRED issues of Wireless World for
September 1951, March 1952, May 1953.—
Elcontrol, Ltd., Wilbury Way, Hitchin, Her[tssim

OOKLETS ‘“How to Use Ex-Govt. Lenses

and Prisms,' No., and 2, price 2/6 each;
ex-Govt. optical lists free for s.a.e.—H. lis
Rayleigh Rd., Hutton, Brentwood, Essex. “?0181

.P.R.E. technical publications, 5,500 Align-
ment Peaks for Superheterodynes, 5/9, post
free; data for constructi ng TV aerial strength
meter, 7/6; samp.e copy * The Practical Radio
Englneer " guarterly publication of the Institute
g/-; membership and examination data, 1/-.—
Sec., I.P.R.E., 20, Fairfieild Rd., London, ng
008

HORT WAVE Radio and the Ionosphere.”
y T. W. Bennington. A new edition of
‘ Radio Waves and the Ionosphere ': this book
shows how existing ionospheric data can be
app:led to everyday prob.ems of short-wave
transmission and reception. 2nd Edition. 10/6
net from all booksellers. 10/10 by post from
Iliffe & Sons Ltd.. Dorset House. Stamford St..
London. 8.E.1.

ANUAL of Hire Purchase Law. 2nd Edition
C. Crane and A, C. Crane Jnr.,

(Oxon) Clearly explains the mass of general
legal points affecting hire purchase transactions.
Both types are covered—the general law applic-
able to all cases and the Acts of 1938. which are
dealt with clause by clause. 5/- net from all
booksellers. By post 5/4 from Iiiffe & So
Is..tg.i Dorset House. Stamford St..

ns
London.

“1 NEVER

THOUGHT THAT
| COULD MAKE A

RADIO SET”

say Satisfied Custo-
mers ** Your instruc-
tions weresosimplel
couldn't go wrong!”’
s Home Constructor™*

By

using our
Handbook (Price 2/6 only). YOU too can

build superb sets. Crammed with Circuits,
Supa-Simplified wiring diagrams, construct-
ional detalls and ’* Know-How "
With RADIO CONTROL Information too!
* 1« The most helpful book in the trade.”
Send today to

SUPACOILS, Dept. W.25

21 Markhouse Road, London, E.17

I TELETRON SUPER INDUCTOR COILS

WITH MINIATORE DUST CORES

TRANSISTOR COILS
of tigh 0,

Triple wound for max.
Selectivity

HMX. 200-550. M. 3/-. HLX. 1000-2000. 3/6.
HAX. 200-550. M, 3/-. for Xtal diodes.
Dual wave. A/HF. 7/- Matched pairs.
(as illustrated)
Stamp for complete list & circuits.
THE TELETRON CO.,
266, Nightingale Road, London, N.9.

| TRF.

HOW. 2527
Trade enquirles to sole distributor. SAM MOZER
95, Kendal Avenue, N.I8. Edm. 7707
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Electradix——
—Amplifiers

Pre-amplifiers - for Television, gain
55 db, frequency response flat from
42/49 mejs. 6 db down at 41.5 db.

Standard rack mounting, mains operated,
switched milli-ammeter incorporated for
monitoring complete with valve. Ideal
for fringed areas or television rediffused
in blocks of flats.

20 watt 4-channel Amplifiers, 5 watts
each channel. Frequency response flat
40 cycles to 12 kcfs. Input and Output
600 ohms, 4 separate amplifiers in one
case, gain control and monitoring input
and output chokes all built into one
cabinet.

R.C.A. Wavemeters, T.E.149, 200 ke/s
to 20 mc/s. accuracy 0.005 per cent with
crystal, spares and instruction booklet,
supplied in maker’s original cartons, new
and tested.

Leslie Dixon & Co.

Dept. A, 214 Queenstown Road, London, S.W.8
Telephone: MACaulay 2159

THE
DESIGN and DEVELOPMENT
of specialised equipment for
Research and Industry.
DUN-SOBIESON ELECTRICAL CO.,

17 Victoria Gardens, London, W.11. Park 6636

WIRELESS WORLD

SYMOID CONDUCTING TAPE
Pure silk fabric coated with graphite held

In a varnish medium, For all taping oper-
ations where metallic tape is too rigid.
Resistance value varies linearly with thick-
ness of coating, and will be lowered with
ageing. Can be supplied in roll form 36"
wide and as tape either bias or straight cut.

TESTED FLEXIBLE INSULATION BY

s Co. 275/

KINGSTON HILL

GRAMS INSULATION (PHONEI KINGSTON .

oy

PARK WORKS

TEL KINGSTON 009)

For high and low voltage
testing.

1/30 and 100/880 volts A.C.
or D.0. Write for interesting
leafiet 50F.

173

Obvious to the meanest intelligence ! if my deductions

are correct we will discover our medium on insulations

enclosed in a metal circuit, eliminati

ing discharges on the

slot portion of motor coils and on instrument transformer

coils.
for it holds a pure sflk fabric coated

Yet this Yarnish medium is but one link in the case,

with graphite — the

whole being known to discerning electricians as Symoid
aluable pioneer work

Conducting Tape, Thanks to the v
of our associate Inspector
Symons, | am able to say that,
as a flexible conducting mat-
erial, Symoid can be used in all
types of taping operations
where a metallic tape would
prove too rigid,

SURREY
ON .

THAMES

t/}/flm
ADVISORY
SERVICE

ifyou have an elec.
trical insulation
problem, send it to
usl  Our experts
will be pleased to
advise you.

Easy terms available.

RADI & TELEVISION COMPONENTS |

WE OPERATE A PROMPT & EFFICIENT
MAIL ORDER SERVICE.
“YIEW MASTER" & “TELE-KING specialists

Stamp (only) for lists

JAMES H. MARTIN & CO,,
FINSTHWAITE, NEWBY BRIDGE.
ULVERSTON, LANCS.

CLASSIFIED ADVERTISEMENTS—

Use this Form for your Sales and Wants

To “Wireless World *' Classified Advertisement Dept., Dorset House, Stamford Street, London, S.E.[
PLEASE INSERT THE ADVERTISEMENT INDICATED ON FORM BELOW

@® RATE: 7/- for TWO LINES. 3/6 every Additional
Line. Average six words per line.
@ MName and address to be included in charge if used
e p—y ADDRESS............. [ ......ox.. I
@ Box No. Allow two words, plus 1=
@ Cheques, etc, payable to lliffe & Sons Ltd, and et eeestan e e e erreanaans
crossed & Cor o 0 T T TR TR TR et eeeai e
@ Press Day, October 5th for November issue.
| I
]
— —_— i S— —
- . 1 !
i l
REMITTANCE VALUE............ ENCLOSED

Please write in block letters with ball pen or pencil.

NUMBER OF INSERTIONS
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The service engineer depends upon the reliability
of the components he uses to safeguard his own
reputation : he must be certain they will give are robust yet compact and employ ALL-

trouble-free service. The fact that so many ALUMINIUM non-corrosive internal construc-

service men use only T.C.C. Condensers is tion. The range below is a useful guide to the

evidence of their supremacy. types available, which in the majority of cases will

! T.C.C. “Lectropack” DryElectrolyticCondensers  be found the exact replacement.
Capacity | D.C. Volts | Ripple | UiI,T;ncshlzfs ‘ T.C.C. List
M R e e M
| 60-103 275 325 450 | 43 12 | CE37HE 16/-
60-250 . 530 1 12 CE60HE | 128/
100 - 200 » 20 650 4 13 CE 60 HEA | 28/-
100 350 400 450 3 12 CE IO LE 13/6
200 . . 770 | 4, | 1L CE36LE | 24/
60-100 . 450 L 12 | CE37LE 21/-
[ 60 - 100 w1 500 + 13 CE 36 LEB 23/-
64 - 120 v o 530 + 13  CE60LE 24/-
i ‘1 60 -250 0 i 500 4% 13 CE 60 LEB -34/-
100-100 . o 550 4% 14 CE 36 LEA 26/-
I 100 - 200 3 70 700 44 13 CE 60 LEA 33/-
| 100 - 200 " ' 700 + 2 | CEISLE 34/-
60 450 550 450 T 12 | CE38PE 14/-
60 - 100 | » | . 500 4% 12 CE60PE J 29/-

. |
T.C.C. TECHNICAL BULLETIN No, 28 d

etails full range of TV Condensers T ~C

a

SPECIALISTS IN CONDENSERS SINGE 1906



& Wireless World -

SOLDERING

| COSTS

WITH

ERSIN

MULTICORE
SOLDER

Al

Ersin Multicore Solder is now supplied with 5 cores of flux unless
otherwise specified. The use of 5 core solder speeds up soldering
processes because the cores of Ersin Flux are situated very near to
the circumference of the solder wire, allowing the flux to be releasad
immediately heat s applied.

A new flux (type 362) has been formulated to remove heavy
oxide deposits at high speed so that the molten solder wets the surface
quickly, penetrating to molecular depth. Type 362 Ersin Flux ha.
been exhaustively tested under high degrees of humidity and found to
be completely non-corrosive. The residue is hard and non-sticky ;
it will not collect dust or mould.

Ersin Multicore 5 co-e solde has becen welcomed by leading
manufacturers of Radio, Television and Ele>tronic equipment. The
extra high speed characteristics of Ersin Multicore 5 core solder allow
in many instances a solder of lower tin content to be used with
consequent saving in cost.

Solid solder wire, solder rings, printed cireuits, Arax Multicore Solder
(for non-electrical work), automatic soldering heads, special high and
low melting point solders. eic., aiso available. Full details on request.

MULTICORE SOLBERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS,

OCTOBER. 1954

THE MULTICORE RANGE COVERS
EVERY SOLDERING NEED

7 Ib. REEL

Multicore Solder 1s supplizd to:
factory use on nominal 7 Ib. reels
in 6 alloys and 9 gauges with 5
cores of Ersin Flux. 3 core solde:
available on request. Other
alloys and gauges supplied
special order. Prices on applica-
lion

LHI’IU ANI’ T'v
SERVICE ENGINEERS'

Approximately 167 f—-ef-18 s.w.g.
50/50 alloy is made up in an
economy pack for Service Engineers
or Workshops not requiring very
large quantities of solder. Cat.
Ref. R5018, 15/- each (subject).

BiB- WIRE STRIPPER
AND CUTTER

This three-in-one tool strips insula-
tion without nicking wire, cuts flex
without leaving rough edges, splits
Easily adjusted to
3/6 each

extruded flex.
most wire thicknesses
(subject).

-
JELE |

LIQUID FLUXES

U emeveage oo
s TS
anosiny navm B4

Ersin Flux in
viscosity jelly form is available for

liquid or high-

processes where it is not convenient

to use cored solder. Samples sent

to manufacturers on request.

TAPE SOLDER

Useful for processes whete no

weLts WM &' )
A mATEN

soldering iron can be used or the
usual means of heating are no'
Packed in 3} Ib. reels
in widths from §” 10 2" and thick-

available.

nesses from .005* with or without

flux cores. Prices on application.

SIZE 1 GARTON

Made in 4 specifications
especially for radio enthusiasts.

'Rechaf\‘lo. Ti:"LoeYad SW.G. ::rpc:r'zgc::
C 16014, 60/40 14 2] feet
C 16018 60/40 | 18 | 55 feec
C 14013 40/60 13 19 feet
C 14016] 40760 13 38 feet

Si- each (subject).

(BOXMOOR 3535)



