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For Communal T/V
Aerial Systems

BICC make all types of radio frequency catles
for communal television zerial systems in flats,
hotels, television showrooms, hostels and hospitals.

Typical of the most popular range is a cable
having an inner conductor of copper wire, insulated
with cellular polythene dielectric and lead alloy
sheathed, thus giving excellent screening properties
with low attenuation. For certain situations a
protective P.V.C. oversheath may be provided.

Further details are given in Publication TD T
23—available on request.

CELLULAR POLYTHENE
RADIO FREQUENCY CABLES

BRJTISH INSULATED CALLENDER’S CABLES LIMITED, 21 BLOOMSBURY STREET, LONDON, W.C.1
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98 - ADVERTISEMENT

A I N

200mW Transistor .
'_-

In a previous advertisement (June 1956) details were given
of an audio amplifier using transistors, which derived its
power from a nominal 4.5 volt battery. In portable equipment
such as record reproducers, it is convenient to operate the
amplifier from the same supply as the turntable motor, and
since most portable motors operate from a 6 volt battery, the
200mW amplifier circuit has been adapted for use with this
higher voltage.

The 4.5 volt and 6 volt versions are very similar in perform-
ance, except for the greater sensitivity of the latter. Both
are capable of an output of just over
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transformer should be constructed to allow for unbalanced
currents.

The d.c. resistance of each half of the primary winding of T2
should be less than-3Q and the total inductance should be
greater than 0.5H.

The dynamic load for each collector of the push-pull stage
should be 72Q. The d.c. resistance of the secondary winding
should be less than 6% of the load resistance and the leakage
inductance should be low.

The turns ratio of the output transformer, and the value of

the feedback resistor R13 for various loud-

200mW with 10% total harmonic distor-
tion. In the 6V amplifier, the gain at 8kc/s
and 50c/s falls 3dB below level response at
1ke's.

The sensitivity of the 6V version is
slightly higher than that of the original
in spite of a higher series input resistance
of 330kQ., This can be attributed to the
higher supply voltage. Since the output
stage requires a lower driving current, and
a higher voltage is available for the driver,
a higher turns ratio can be used for the
interstage transformer T1 and thus the

MULLARD COMPONENTS

Mullard pot cores and other Ferrox-
cube components, air-space trimmers,
Varite thermistors etc. are now avail-
able in small quantities for experi-
menters. For information regarding
the nearest source of supply please
enquire of Mullard Valve Sales Dept.
at the address below.

speaker impedances are shown in the top
left hand corner of the diagram. The loud-
speaker impedance must be quoted when
the output transformeris ordered from the
manufacturer.

Stabilisation

Potential dividers R3, R4 and R7, R8 and
emitter resistors R6 and R9 provide stab-
ilised d.c. bias for the input and driver
stages.

The effect's of changes in the temperature
of the surroundings, production spreads

stage to stage gain can be increased. The

basic sensitivity across the low impedance terminals YY is

3mV, compared with 6mV in the original, and across the high

impedance terminals XX it is 400mV compared with 500mV.
The circuit and com-

ponent values are

in the transistors, and deterioration of the
supply battery on the performance have been minimised by
careful choice of the value of R11l. The optimum value is
8.2kQ, giving satisfactory performance under the conditions
likely to be encoun-
tered. Slightly lower

given In the accom- *|seeoke|Ri3[ T2 Ri3 * distortion can be oh-
Load | k}| Turns RIO B N

panying diagram. | rotio V' ° O tained by presetting
Alternative high or 305 ve J sl " the value of RIl to
low impedance inputs 3 «_. R3 :9' wrs Pkt give quiescent cur-
for crystal pickups or 5“‘ B0 fﬁ; ents of 0.5mA for each
R = frnsison_ 5 0.
YY respectively. The VS, iy L il used safé)ly in ambient
input and driver 2o | 1orF '°"F temperatures as high
stages (each using an 1 as 45°C.

OC71) are R-C coupled, 1 1 Negative feedback
and the driver stage 825 | el s mee s e from the secondary
is transformer- M) “j “‘I '7"‘ “’I o of the output trans-
coupled to the output o 1 : : : ’9 former is applied to
stage which is a Class  * Y Al resistors should be £ 570 Ea07) the collector of the

B push-pull arrange-
ment of two OC72’s
(sold in matched pairs as Mullard type 2-OC72).

Interstage Transformer

The turns ratio of the interstage transformer, T1, which is
rated at 2mw, is 3.5 : 1+1. The inductance of the primary
should be 10H with a current of 15.mA d.c. flowing, and its
d.c. resistance should be less than 200Q. The resistance of
each half of the secondary should be kept below 50Q and the
leakage inductance should be as low as possible. The d.c.
currents in the secondary windings are balanced.

Output Transformer

The output stage is matched to the load by a push-pull
transformer, T2, rated at 2560mW. For a 3¢} load the turns
ratio is 4.9+4.9 : 1, for a 5Q load, 3.8+3.8 : 1, and for a 15Q
load, 22+2.2 :1. Each half primary should be capable of
handling peak currents of 83maA.

The currents in each half of the primary will only be
balanced if the transistors in the output stage are perfectly
matched. At large-signal currents it is possible for the OC72’s
to be mismatched by as much as 35%, consequently the output

(C—
Mullard
A

first OC71 by RI13,
whose value must be
chosen to match the loudspeaker load, as shown in the table.

Filter Components

An increase in battery impedance causes undesired feed-
back through the supply to the earlier stages and it results
in considerable distortion in the output. This unwanted
feedback is prevented by the filter network C4-R10.

Performance
Ouiput Power
215mW at 10% total harmonic distortion
Frequency Response
Gain, at 50c/s and 8kc/s, is reduced 3dB below the response
level at 1ke/s
Sensitivity (with nominal transistors)
3.0mV at the low impedance terminals YY
400mYV at the high impedance terminals XX
Current Drain
5 to 6mA at zero signal
15mA with average music
TomA at maximum output with sine wave drive

T.S.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1.
MVM 370



EDITORIAL COMMENT

]NFORMATION THEORY AND BROADCASTING

Broadcasting techniques are now pretty well established, both on the
engineering and programme sides. 'But, all the same, it might be a
worth-while New Year’s resolution for broadcasters to decide upon a
re-examination of these techniques in the light of information theory.
That theory, it will be remembered, did not originally concern itself
with the meaning of the message or symbols transmitted. Of recent
years, however, there has been a growing tendency to widen the scope
of the theory, even to the extent of trying to fit the human mind into
its place as a link of calculable capacity in a chain of communication.

There is already quite a formidable and highly esoteric literature on
this widened aspect of information theory. “Formidable” seems to

_ be a singularly appropriate word in this context; any attempt directly
to apply the principles enunciated to say, the improvement of broad-
cast programme techniques, leads us into deep and turgid waters. But
even an unsuccessful attempt may bring up useful ideas.

For instance, the rate at which the human mind can assimilate infor-
mation is always strictly limited, though it varies with the individual.
This truism is brought out in an easily digestible form (though it must
be admitted with no reference to information theory) in Professor
Kapp’s book* on technical writing. All the author’s principles are
applicable to some extent to the presentation of any kind of factual
information (as opposed to imaginative writing or speaking) whether
by the written or spoken word. The information in many broadcast
talks seems to us to be presented at a rate that is far too high for the
medium of communication. Some of them, indeed, can hardly be
assimilated at a first reading when they are reprinted in The Listener,
except perhaps by specialists. '

What appears to be another fundamental misuse of broadcasting,

 considered purely as a means of communication, is the employment of
it for disseminating information of purely local interest. ~Surely that
is a function that can be much better carried out by local newspapers.
The inhabitant of, say, a small town is almost certain to waste a vast
amount of time in waiting for news of happenings in his own little
community—if it ever comes. And, taking the South-Eastern broad-
casting region of England, what common denominator of local interest
can be found to link a London suburb, a New Town, a cathedral city
and a secluded village?

This technically indefensible use of the radio medium for parish
pump broadcasting, though representing an error of principle, is not
highly significant in volume. On the wider issue, much of the
philosophy behind the concept of regional programmes, to which the
B.B.C. has long been devoted, seems to be based on an almost equally
serious misconception of the proper use of the radio medium. For a
small country like England, surely radio is essentially adapted to dis-
tributing material of nation-wide interest. For example, a high pro-
portion of listeners served on medium waves by the West Region must
feel a much closer affinity with London than with the robust and rural
West Country.

* “The Presentation of Technical Writing” by R. O. Kapp. Constable.
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Single-heam Colour Tuhe

0NE of the main brakes on the development of

colour television at present is the absence of a really

cheap .and simple colour display device that will
make possible a low-cost receiver. It is doubtful
whether the well-known three-gun shadow-mask tube
is the best basis for this. Not only do three guns
add to the expense of manufacture but they bring
with them all the problems of registration (which are
by no means solved in existing designs) and necessi-
tate two extra wideband video cutput stages capable
of plroviding about 100 volts swing and a stable black
level. : )
Fundamentally, what is required is a single electron
gun controlled by a brightness signal, and a screen

SCREEN (27kV)

SECONDARY
ELECTRONS

WRITING AND
PILOT BEAMS

LUMINt
ACKIN?;M

Principle of operation of the INDEXING
beam-indexing tube (details

not to scale). Plan view. ICK-UTPW E
COATING

consisting of a mosaic of differently coloured phos-
phor dots or strips, with some mechanism which
ensures that the spot excites only appropriately
coloured dots or strips depending on the colour
signal.

The Chromatron, or Lawrence tube, is one device
that goes some way towards the ideal (see July,
1953, issue, p. 329). Another, more recent, design
is a single-beam tube developed by Philco in
America which has hitherto been known by the code
name “ Apple.” . In this, as shown by the figure, the
screen comprises a pattern of vertical phosphor strips
arranged in the cyclic order R G B R G B, etc.
There is no internal structure comparable with the
shadow-mask in the three-gun tube or the colour-
controlling grid in the Chromatron, but on the inside
face of the aluminium film backing the phosphor
strips there are strips of magnesium oxide which
register with a particular one of the phosphor strips.

The principle of operation here is that the incom-
ing colour information is switched to modulate the
tube according to the position of the beam. In other
words, when the beam is passing across the red phos-
phor strip the red signal is switched to the electron

2

gun, when the beam is on the green strip the green
signal is switched on, and similarly with the blue
strip.

In order to do this, some means must be incor-
porated for continuously giving information on the
position of the beam across the screen. This is
achieved by means of a “pilot” beam (travelling
parallel with the normal “writing” beam) in con-
junction with the magnesium oxide strips on the
screen. Magnesium oxide has a higher secondary
emission coefficient than the screen’s aluminium
backing, so that when the pilot beam crosses the
strips it produces a greater secondary emission cur-
rent than from the aluminium between; and a regu-
lar pulsation is obtained. The secondary electrons
are picked up by the conical collector electrode,
which is at 30kV relative to the screen’s 27kV.

The pulsation of secondary emission current gen-
erates a signal at the screen, which is taken off
capacitively by an external conductive coating. This
waveform is known as an “indexing ” signal and is
combined with the colour signal to gate the writing
beam at appropriate moments to produce the desired
colours.

In the absence of the colour signal the “ Apple”
tube produces a good black-and-white picture,
simply because the writing beam energizes all the
phosphors equally as it passes over them in rapid
succession. No critical adjustments are required as
in the three-gun tube, where the three separate beams
must be correctly aligned and matched to give satis-
factory colour—and monochrome—reproduction.

Tubes of this kind are known generally as “beam
indexing * tubes. The main advantage claimed for
the Philco version is that the task of maintaining
tight tolerances is relegated to the manufacturing
equipment rather than to the tube itself, where it
would have to be faced every time a tube is made.
Another important point is that no high-voltage
power is wasted through interception or deflection of
the beam by an electrode structure near the screen.
Technicians in this country have, however, com-
plained of a pattern of vertical dark lines on the pic-
ture which results from the screen construction. Full
details of the tube have been published in the
September, 1956, issue of Proc. I.R.E.

Tubeless Colour Television?

LOOKING forward beyond the single-beam tube and
the flat tube (described last month), many people believe
that the ultimate colour display will be a * picture-on-
the-wall ” device utilizing some solid-state phenomenon
such as electro-luminescence. This method of pro-
ducing light from phosphors by directly applied poten-
tials* is now being actively investigated, mainly for
lighting purposes and image intensification, but there is
no doubt that the research workers have their eyes wide
open for possible applications in television.

The problem of constructing such an electro-lumines-
cent colour display was raised by a speaker at a recent
Brit. L.R.E. lecture on the light amplifier given by Dr.
T. B. Tomlinson of G.E.C. It has been discovered that

WIRELESS WORLD, JANUARY 1957
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. itted from the phosphor can be made to

o h%hctrofou:ttwith different frequencies, of a.c. excita-
c_hangand the speaker suggested that this effect might
ggn ::xploited in some way. In reply Dr. Tomlinson
id that the change with frequency could only be
S omplished between green and blue, and in practice
:hcgomgthod was only suitable for producing an overall
lour change in complete sheets of phosphor. ]
c0He felt that a more likely solution would be a mosaic
o of screen made up of phosphor dots of different
tyI'pectro-luminescent materials, with some arrangement
gor activating the dots separately in synchronism with
the scanning Process. A method which has already
been suggested involves a matrix consisting of horizontal
wires on one side of the screen and vertical wires on the
other. Fach phosphor dot is placed at the intersection
oint of an x wire and a y wire and, in theory, can be
activated separately by applying the appropriate voltage
to these electrodes. Apart from the elaborate and high-
speed switching system required for scanning the mat-
rix, one of the major difficulties, as Dr. Tomlinson

pointed out, would be the inevitable stray cross-coupling
between the electrodes.

Earlier, the lecturer had demonstrated ™ electro-
luminescent panels of different compositions giving blue,
green and orange lights. A good red, he said, was very
difficult to obtain chemically. Other problems to be
overcome were the low light efficiency and slow response
time of the phosphors to activation, but the efficiency
in particular was being steadily improved.

In discussing the light amplifier itself, Dr. Tomlinson
thought that it might possibly be incorporated in the
screens of conventional television cathode-ray tubes.
This would make possible lower velocity electron beams
and hence lower e.h.t. voltages and reduced scanning
power. However, one speaker who had seen an Ameri-
can light amplifier in operation said that, although the
amplification and picture quality were both good, there
was a considerable time lag in response which would be
a disadvantage on moving television images.

* See April, 1955, issue, p. 153.

Drilled-Ferrite Switching Circuit

AN unusual form of construction for two-state switch-
ing and computing circuits recently developed at the
Radar Research Establishment consists of a block of
ferrite with small holes drilled in it, with transistors
mounted on top so that their leads pass directly through
the holes. This has arisen from the need for switching
circuits which are small, reliable and economical in
operation. . .

The idea of using small, square hysteresis-loop
ferrite cores, with transistors to drive them from one
state of remanent induction to the other, is becoming
quite a well-known technique. Unfortunately it brings
difficulties in manufacture in that the tiny cores—which
are only 2mm across—require a great many turns of
fine wire to produce the necessary switching m.m.f.
from the small transistor driving currents.

The desirable simplification is a one-turn winding,
but to attain this it would be necessary to have a core
shaped like a thin-walled tube which would be capable
of being switched by a low m.mf. In the absence of

amaa —— -
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Fig. 1. Construction of transistorymagnetic-cell two-state
elements arranged as a shift register.

such cores on the market, the nearest practical alter-
native that can be switched by low currents is the
“magnetic cell” or narrow hole drilled in a block of
ferrite. This principle was described by D. S. Ridler
and R. Grimmond at the recent LE.E. Ferrites Con-
vention (see December, 1956, issue, p.596), and the
RR.E. device was actually disclosed by G. H. Perry
In a discussion following the paper.

Fig. 1 shows diagrammatically the construction of a
group of the transistor/magnetic-cell two-state elements

WIRELESs WORLD, JANUARY 1957

arranged as a shift register. The change of flux in
each magnetic cell resulting from the switching action
causes a current to bé induced in a one-turn winding
connected to the base of the associated transistor. The
amplified current change at the collector is then passed
through a single-turn winding of the next magnetic cell,
which accordingly changes its state and applies an
induced current to the next transistor . . . and so om.
The action is initiated by a third single-turn winding
in each magnetic cell, which serves to introduce shift
pulses for moving the pattern of 0 and 1 digits along
the length of the register.

The three pieces of 37 s.w.g. wire passing through
each cell actually take the place of some 100 turns of
47 s.w.g. that are necessary on a conventional ferrite
core performing the same action. The only disad-
vantage in using the magnetic cell is that it does not
saturate. This means that the stored flux is largely
dependent on the applied current, so that the two states
are not so well defined and uncritical as in the ferrite
toroidal core.

Equipments based on the transistor/magnetic-core
element already give something like a 3,000:1 reduction
in power consumption over valve circuits and about
100:1 reduction in size.

Student Exchange

SINCE the foundation of the International Association
for the Exchange of Students for Technical Experience
in 1948, nearly 29,000 students from 22 countries have
taken advantage of the facilities provided by the
Association whereby they can obtain practical experience
abroad during the summer vacation. The 9th annual
report records that in 1956 a total of 5,711 students went
abroad under the scheme. By far the greatest numbei
was from Germany (1,284) with Great Britain second
(743). Sweden, who sent only 415 students abroad,
received the greatest nmumber (1,305) with Germany
second (1,019). A total of 774 overseas students came
to this country.

Although the radio and electronics industry is not
given a separate classification—it is included in electrical
engineering—it is obvious from the lists of the parti-
cipating companies and research organizations in this
country and abroad that a large number of them are in
this field.

Details of the Association are obtainable from J.
Newby, Imperial College, South Kensington, London,
S.W.7.

3
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IN BRIEF

Receiving Licences.—During October the number of
television licences current in the UK, increased by
151,299, bringing the total to 6,291,072. The total
number of broadcast receiving licences, including those
for television and 310,301 for car radio, was 14,419,741.

Test transmissions from a 1-kW pilot transmitter will
begin on March 1st from the site of the first Scottish
LT.A. station at Black Hill, Lanarks. The station will
operate in Channel 10 (199.75 Mc/s vision and
196.25 Mc/s sound) although the carriers will actually
be offset by —19.5kc/s and —10.5ke/s, respectively.

In preparation for the opening of the Scottish LT.A.
station at Black Hill, Lanarks., at the end of August, the
programme contractors, Scottish Television, Ltd., are
arranging a series of weekly exhibitions from February
to June in the principal burghs to be served by the
station. The Scottish Radio Retailers’ Association is
participating, and advice on the conversion of existing
sets will be given to enquirers.

Lichfield Increased Power.—By adding 20-kW
amplifiers to both the sound and vision transmitters
at Lichfield the e.r.p. of the L T.A. station was increased
on November 23rd to 200 kW. Duplicate sets of trans-
mitters were previously operated in parallel to bring the
e.r.p. up to 100kW, The spare sound and vision trans-
mitters are now being kept as standbys in case of
breakdown of the main equipment. All the transmitting
equipment at Lichfield was designed and installed by
Pye, Ltd.

The B.B.C.’s eighth v.h.f, sound broadcasting station,
Holme Moss, was brought into service on December
10th. It is radiating a three-programme service on 89.3,
91.5 and 93.7 Mc/s with an e.r.p. of 120kW. The six
10-kW transmitters (two for each service) were installed
by Marconi’s.,

Four of the seven gold medals awarded to British
manufacturers for goods displayed at the California
State Fair, held in Sacramento in September, were
won for radio and electronic equipment. Two of the
medals went to Trix. Electrical for their Trixonic
amplifier 800 and record player A720, one to Pye for
their “ILeadsman” echo sounder, and one to Fonadek
for their telephone amplifier. The medals were pre-
sented at a conference of the Dollar Exports Council by
the Minister of Economic Affairs at the U.S. Embassy.

Sea-going trials of Gee (the Cossor hyperbolic navi-
gational aid) have shown that sea-level ranges up to
300 nautical miles from coast chains can be relied upon.
This was accomplished using the South Western chain
which operates on a frequency around 25 Mc/s. The
long range is attributed to tropospheric propagation.

Ferranti-Ekco Link.—Domestic radio and television
receivers with the Ferranti trade mark will, in future,
be marketed by a new company being formed by E. K.
Cole, Ltd.

The scope of this year’s Radio Society of Great
Britain exhibition is to be widened considerably and
the title changed to Radio Hobbies Exhibition. It will
be held in October at Seymour Hall, Seymour Place,
Tondon, W.1, and is again being organized by P. A.
Thorogood (G4KD), who is chairman of the London
u.h.f, group.

ST UF VAT A TURE

w e FOREST

A

JUBILEE of the invertion of the triode valve by Dr. Lee
de Forest is commemorated on this franking on a recent
letter from the United States.

American Facts and Figures.—Dr. W. R. G. Baker,
head of the General Electric Company’s Electronics
Park, at Syracuse, N.Y., in a review of the progress of
the electronics industry, stated that one out of every
forty jobs in the United States is in electronics, and that
759% of these did not exist ten years ago. Moreover,
whereas the electrical industry in the States approxi-
mately doubles every ten years, the electronics in-
dustry is doubling every five or six years. Dr. Baker
forecast that the use of semi-conductor equipment will
increase 100% in the U.S.A. during 1957. Incident-
ally, during the past ten months the price of G.E.
transistors has been reduced 35%.

« W.E.” Editorials.—For nearly 30 years Professor
G. W. O. Howe contributed editorials to our sister
journal Wireless Engineer (now Electronic & Radio
Engineer). An index to these contributions, including
chronological, author and subject indexes, was com-

_piled by Dr. A. J. Small, of the Department of Elec-

trical Engineering at Glasgow University, some two years
ago. An addendum bringing it up to date has now been
prepared, and this, together with the original index
(covering the period January, 1926, to March, 1955, the
last of his regular editorials) is obtainable from Dr. Small,
price 5s. )

The Radio Trades Examination Board has issued a
reminder that the closing dates for entries for this year’s
Servicing Certificate Examinations are January 15th for
television and February 1st for sound receivers. Forms
and regulations for the examinations, which will be held
in May, are obtainable from the R.T.E.B., 9, Bedford
Square, London, W.C.1.

Danish TV.—The information regarding Denmark
included in the E.B.U. television map on page 605 of
the December issue was incomplete. Three trans-
mitters have been in use for the past eight months—
Copenhagen (5kW), Fyn, near Odense (5kW) and
Aarhus (2.5 kW).

“ Audio-Frequency Response Measurements,”—The
equipment described under this heading in our
December, 1956, issue was developed by the staff of
Grundig (Great Britain), Ltd., in the company’s
laboratories.

Two nine-week courses on digital computers and on
colour television will be held at the Southall Technical
College, Middlesex, on Wednesday evenings, beginning
January 16th. An eight-week course on experimental
servomechanisms will also be held on Wednesday even-
ings, beginning February 6th. The fee for each course
is £1.

A radio and television maintenance and servicing
course will again be held during the spring term’ at the
Wesley Institute, Wesley Road, London, N.W.10, on
Monday evenings, beginning January 7th. (Fee £1)

Transistors.—An evening course of eight lectures on
transistor physics and transistor applications commences
on Thursday, February 7th, at the South-East London
Technical College, Lewisham Way, London, S.E.4.
(Fee £1.)

Eight lectures covering the theory and practice of
electronic instruments used in chemical analysis will be
given at Battersea Polytechnic, Battersea Park Road,
London, S.W.11, on successive Wednesday evenings
commencing February 6th. (Fee £1.)

Most of the courses set out above deal with the
technology of electronic communication, But, before
information can be communicated, whatever the
means, it must be clothed in words. To find the best
words for the job becomes more and more difficult as
the complexity of life increases. Managements of firms
are realizing to an increasing extent that clear presenta-
tion of information, technical and otherwise, by their
employees is important. Courses of instruction in
various aspects of this subject are offered by Osmond
Turner Mead Associates, of 3, Gower Street, London,
W.C.1. A booklet describing the courses is issued.

WIRELESS WORLD, JANUARY 1957
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Limiters and Discriminators

|—Wide or Narrow Bandwidth

By G. G. JOHNSTONE, Bsc.x

WE shall begin by considering the bandwidth
required in a discriminator, more especially in view
of the arguments put forward by Prof. Arguimbau
and his colleagues in favour of wide-band discrimina-
tors,

If two f.m. signals interfere, they may be on the
same carrier frequency (i.e., co-channel) or on
nearby carrier frequencies (i.e., adjacent channel).
Briefly Arguimbau maintains that in the presence
of co-channel or adjacent-channel interference, the
interfering- signal will produce unwanted audio
output even when the difference between the
frequencies of wanted and unwanted signals is above
the audible limit. The two signals add together to
produce a composite signal which varies in ampli-
tude and frequency according to the relative magni-
tudes and frequencies of the two signals, This is

Fig. I. Vector diagram
of wanted signal ()
and interfering signal
(a) with a small fre-
quency difference.

shown in the vector diagram of Fig. 1, where the
ratio” of the amplitude of the unwanted signal to
that of the wanted signal is @¢:1. The wanted-
signal vector is assumed stationary and the unwanted-

_ signal vector rotates at a relative angular frequency
wg, which corresponds to the difference f; between
the frequencies of the two signals.

The magnitude of the resultant, R, varies between
(1 +a) and (1 — @); this amplitude modulation
can be removed by limiting and need not concern
us further. The phase displacement (¢) of the result-
ant swings between the limits indicated by the
dotted lines in Fig. 1. The phase displacement
can be calculated and, since the instantaneous
frequency shift is equal to 1/2» times the rate of
change of phase angle, i.e., f = w/27 and-w = d¢/dt
we can determine the frequency shift at any instant.
The calculation is straightforward, but rather long,
and it is sufficient for our purpose to note that the
interfering frequency-modulated signal has the
form shown in Fig. 2. The peaks at « occur when
the vectors are in line as at A in Fig. 1; the
peaks at 8 occur when the vectors have the position
Bin Fig. 1. The peak value of the frequency shift

o is given by afy/(1 + a) and at B by af,;/(1 — a).
Thus as the ratio of unwanted signal amplitude
approaches that of the warted signal @ approaches 1

* B.B.C. Engineering Training Department.

3

Basic Equivalent Circuits

The Round-Travis Discriminator

and the peak shift 8 becomes very large. The positive-
going and negative-going excursions of the wave-
form of Fig. 2 have a different form but the areas
included between the curves and the horizontal
axis are equal, the mean resultant frequency shift
is zero and there is no d.c. component in the output
of the discriminator, provided that the discriminator
is linear over the range of frequency excursion.

The period of the wave of Fig. 2 is 1/f; and, if
the frequencies of the two signals differ by more
than the highest audio frequency, there will be no
audible output under the steady state conditions
postulated. If the frequency difference is less than
the highest audible frequency, there is a heterodyne-
whistle; this is true whether the discriminator
is “ wide-band >’ or not.

To carry the argument furthber, suppose the
difference between the frequencies of the two
signals exceeds the highest audible frequency and the
discriminator is narrow band. As the unwanted-
signal amplitude approaches that of the wanted
signal the ratio a tends to unity and the peak fre-
quency shifts become progressively larger, tendmg
to a limit of f;/2 in one direction and infinity in the
other, We shall concentrate on the peak at 8 because
this is always greater than that at «. For an idealized
narrow-band discriminator characteristic of the
type shown in Fig. 3, the peaks at 8 are ¢ clipped »
as shown in Fig. 4. The areas under the positive-

%a— -——— --_—/.\ m---— —-;I-ME

ﬁ

Fig. 2. Form of frequency modulation produced as a result
of the conditions shown in Fig. |

T FREQUENCY

Fig. 3. |Idealized narrow-band discriminator character-

istic.
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for FM. Receivers—

A GREAT deal has been written about the performance of various types of limiter and discriminator for use in f.m.
receivers, but much of this information is contradictory and the choice of a limiter and discriminator for a particular
application may appear difficult, particularly to the newcomer to the subject. It is the purpose of this and subsequent
articles to discuss the performance of the basic types of limiter and discriminator in an attempt to clarify the subject.

The discriminators to be discussed fall into six classes: (I) the Round-Travis (2) the Foster-Seeley discriminator
(3) the ratio detector {4) the locked oscillator (5) the phase-difference comparator and (6) the counter. Types (3)
(4) and (5) have a degree of inherent limiting action.

The types of limiter to be discussed comprise (1) the grid limiter (2) the anode limiter (3) the dynamic limiter and
(4) the ** clipper.”

CLIPPING LEVEL

FREQUENCY SHIFT
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Fig. 4. Clipping of the frequency peaks by the characteris- ~J_ 1.3
tic of Fig. 3 results in a displacement of the average
frequency.

going and negative-going portions of the waves are
row no longer equal. There is a shift in the average
frequency and a d.c. component in the output from
the discriminator; it is shown in dotted lines in Fig.
4. If now the unwanted signal is modulated, its
frequency swings about the mean value and the TIME
difference between the frequencies ot the two
signals alters correspondingly. The waveform of
Fig. 2 now becomes that shown in Fig. 5(a); for
comparison the graph of the frequency difference is
shown at Fig. 5(b). If now the waveform of Fig. 5(a)
is “clipped  as indicated by the dotted line, the
dc. component has superimposed blips” as
shown in Fig. 5(c). These have the same repetition
rate as the modulating signal, and have components
at multiples of the modulating-signal frequency.
This represents cross-modulation between the two Fig. 5. (a) Waveform when the unwanted signal is
received signals-accompanied by distortion. With a modulated by a sine wave. The frequency difference is
“wide-band >’ discriminator there is no clipping shown in (b), and the distortion product due to clipping
and this effect does not occur. is shown at (c).

We may summarize the conclusions of the previous
paragraphs as follows. In receiving co-channel
signals some interference is inevitable because the
difference between the frequencies of the two
signals must, for part of the time, lie within the
audio frequency range; this effect occurs whatever
type of discriminator is employed. The peak hetero-
dyne output is given by afs/(1 — a) which decreases
rapidly as g falls below unjty and the stronger
signal rapidly ¢ swamps’ the weaker as the ratio
of the amplitudes of the signals a departs from
unity; this is, of course, the well-known  capture

FREQUENCY DIFFERENCE

CLIPPING ~——>

(<)

el

MEAN OUTPUT DUE TO

TIME

o
160 /e

. .

INCREASING
\ DISCRIMINATOR
V' BANDWIDTH

IGNAL |

V)

INTELLIGIBILITY

effect, > 0;’ R

For signals on adjacent channels the difference = Q;Rm";éTéﬂu
between the frequencies of two carriers is always SIGNAL 2
greater than the highest audible frequency; there is
no cross-modulation if a wide-band discriminator Fig. 6. Interference between signals on adjacent chanels
is employed. This is illustrated in Fig. 6 which as a function of discriminator bandwidth.
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shows that for an infinite bandwidth only the
stronger signal is received even if its amplitude is
only slightly greater than thet of the other; but as
the bandwidth is made smaller, the ratio of signal
strengths for which interference is experienced
becomes greater,

The behaviour of a discriminator toward ignition
interference can be deduced by similar arguments.

~—
3 INTERFERENCE

SIGNAL

(b)

AMPLITUDE

| ——

N—— T
(2)
Fig. 7. (a) Waveform of i.f. output due to a pulse of

inte*f>rence and (b) vector reiationship of signal and
interference.

2 Fig. 8. Frequency shift
] ‘(and hence discriminator
output) due to inter-
Time ferenze of the form of
\/ Fig. 7(a).
e
=
a
[ ]
2 |
g |
z |
< !
v I
1
1
1

_ PEAK INTERFERENCE
@ =RATIO “=5ZRKSGNAL

Fig. 9. Signallnoise ratio with impulsive interference for
(a) wide-band and (b) narrow-band discriminators.

Fig. 10. Unidirectional
double pulse produced
in the discriminator
output in some cases
when the interfering
pulse amplitude exceeds
that of the carrier.

VoLTS

TIME

CLIPPING LEVEL

Fig. Il.  When the
interference pulse coin-
cides with a peak of

VOLTS

TIME

modulation,  clipping

may remove part of the

pulse and increase
CREEERE noise.

10

The waveform of a pulse of interference is modified
in the i.f. amplifier to a shape similac to that shown
in Fig. 7(a). The shape of this pulse varies little
with the source of the interference, but depends
almost entirely upon the characteristics of the
i.f. amplifier itself. The duration of the pulse is
very short, approximately 7 microseconds for an
i.f. bandwidth of 200 kc/s. The figure shows the
envelope, which modulates a ‘ carrier > at the centre
trequency of the if, amplifier, which we shall
assume equal to the signal carrier frequency. The
signal carrier and interference carriers may have
any phase angle with respect to each other, because
tke exact moment of incidence of the interference
pulse is fortuitous. Thus the signal and interrerence
carriers add as shown in Fig, 7(b); the phase angle
between the carrier vectors ¢ has been arbitrarily
selected. The interference signal vector grows and
decays as shown in Fig. 7(a). Consequently, if the
ratio of peak interference envelope to the peak carrier
is small, the phase angle of the resultant follows a
wave similar in shape to that shown in Fig. 7(a).
The rate of change of phase angle, and hence the
frequency shift then follow a curve of the type
shown in Fig. 8. When the number of tuned circuits
preceding the limiter exceeds four, the maximum
value of the frequency shift due to the intecfering
signal is given approximately by 4aF where a is
the ratio of the peak value of the interfering signal
to that of the carrier, and F is the bandwidth
measured between 3-dB points.  The aadible
noise output is proportional to the net area under
the frequency-shift envelope, and hence to a.
However, the area uader the positive-going excur-
sion is nearly equal to that under the negative-
going excursion and the net area is small. The
spectrum of this output rises linearly with frequency,
and the output has the sound of a ““click.” If a
succession of constant-amplitude impulses are

presented to the receiver, the magnitude of the

output pulses varies with the relative phase angle
between the carrier and the interfering signal at the
occurrence of each impulse. If the amplitude of the
interference signal is less than that of the carrier, a is
less than unity and the signal-to-noise ratio falls
linearly with a, as shown in curve (a) of Fig. 9. If
the amplitude of the interfering signal exceeds that
of the carrier, a is greater than unity and a new
mechanism comes into play by which some of the
output-signals have the form of sharp spikes, each
pulse of ignition interference producing two spikes
of the same polarity;as shown in Fig. 10. The net
area beneath the curve is now no longer small. The
spectrum of this waveform is level over the a.f. band
and the output has the sound of a “ pop.”” For such
high-amplitude interfering signals, as the amplitude
of the interfering signal is increased the signal-to-
noise ratio falls abruptly and thea levels off as shown
in curve (a) of Fig. 9.

Consider the effect of reducing the discriminator
bandwidth on impulsive interference of this type.
If a is less than urity, and the signal is at one extreme
of its frequency swing, one of the peaks due to
impulsive interference in the discriminator output
signal may be clipped as shown in Fig. 11. The net
area increases and the signal-to-noise ratio is poorer
than for a wide-band discriminator as shown in
Fig. 9 curve (b). On the other hand, in the region
where a is greatet than unity, a reduction in dis-
criminator bandwidth causes the amplitude of the
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spikes (Fig. 10) to be
reduced and the signal-
to-noise ratio is better
than for a wide-band
discriminator. Thus for

Fig. 12. The basic phase-
difference discriminator
transformer (ad) may be
represented by either of the
equivalent circuits (b) or (c).

impulsive interference a
narrow-band discrimina-
tor is anadvantage because
the worsening of the

r
I
signal-to-noise ratio in 2

the region where this ratio
is good in exchange for
an improvement in the
area where it is bad is in
general desirable. Thus

LI - LPLs

we may summarize the
conclusions so far reached
as follows:

(1) - If the principal
source of interference is
co-channel and adjacent

L$_4Lp
¢’ = Cp—aCs

Ry R
R = P S

Rs—4R,

channel, a wide-band
discriminator is best.

(2) If the principal
source of interference is
of the impulsive type; a
narrow-band discrimina-

T, IS CENTRE-TAPPED
“IDEAU TRANSFORMER

tor is best.

In this country co-
channel and adjacent
channel interference
would not appear to

LyL
L" pls
alp—Lg

present a serious problem,
and heuce ignition inter-
ference may be the
principal type of inter-
ference to be overcome.
In U.S.A., however,

I(“)
o

C”’Cs— :

4R, R

4
R 4Rp—Rs

_ignition interference is
probably less troublesome .
than co-channel and

adjacent-channel inter-
ference. Thus it
would appear that

British and American practice in discriminator
bandwidth may tend to diverge, with a tendency in
Britain to use narrow bandwidth discriminators.

We shall now consider the performance of dis-
criminators in detail and in the subsequent discussion
we shall make extensive use of one or other of two
equivalent circuit diagrams for the phase-difference
discriminator transformer, Fig. 12(a), used in the
Foster-Seeley discriminator and the ratio detector.
These equivalent diagrams are shown in Figs. 12 (b)
and (c), and their derivation is given in the Appendix.
Depending on the constants of the original circuit
only one of the two equivalents is physically realiz-
able. The equivalent circuit for one special case
reduces to two tuned circuits fed with equal currents,
and resonant at frequencies equally displaced from
the centre frequency of the transformer from which
they are derived. Thus the Foster-Seeley and
Round-Travis circuits shown in Fig. 13 have identical
performances, This circuit transformation simplifies
the analysis of the Foster-Seeley discriminator and
the ratio detector and we shall analyse the per-
formance of the Round-Travis circuit in detail in
order to extend the results to the Foster-Seeley and
ratio detector circuits.

Round-Travis Circuit. In this discriminator two

WIRELESS WORLD, JANUARY 1957

(b)

Fig. 13. Identical performances are given by these forms of
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VOLTS
OUTPUT

\ FREQUENCY
)

X INCREASING

Ts

Fig. 14. Dependance of shape of discriminator character-
is*ic on the value of x;.

+HT

50pF

—> =HI1

Fig. 15. Basic practical Round-Travis circuit.

tuned circuits are employed, one tuned to a frequency
slightly above the centre frequency and the other
tuned to a frequency an equal interval below the
centre frequency. This circuit has appeared in a wide
variety of forms, the variations being principally in
the method of applying the signals to the two circuits.
We shall consider the circuit in its general form,
where the driving stage is represented by a constant
current generator. as shown in Fig. 13.

We can write the response of a tuned circuit,
comprising L., C, and R in parallel as
1 1 1 .
Z~-R L T7C
In the frequency range near resonance (w,) We can
write » as (w, + dw), where dw is small compared
with @, Using this substitution we can make the
approximation that

1 . 1 dw 1
7=R + 2jdwC R + 2 o el
(1 4 %4 _13_>,/R
wy | woL
If we let x = 2Qdw/w,, where Q is R/w L, then
Z = R/(1 + 7x)

in which x is a variable directly proportional to the
frequency shift.

If one tuned circuit is tuned above the centre
frequency and displaced by an amount x = x, and
the other is tuned below and displaced by an amount
x = — x, we can represent the impedance of the two
circuits at any frequency in the neighbourhood of the

12

centre frequency . by Z, = R/[1 +j(x — x,)] and
Z, = R/[1 — j(x + x,)] respectively.

The two diodes rectify the voltages developed
across each tuned circuit independently, as shown in
Fig. 15, and for 100% rectification efficiency, the
output voltage is equal to the difference between the
peak values of the voltage developed across each
tuned circuit. If I is the peak value of the input
current the output voltage is given by

E = IR[{l + (x — x4 —{1 + (x + %)%}~
A family of curves for various values of x,, is shown
in Fig. 14. These are the output-voltage frequency-
shift curves for the discriminator, and ideally should
have a linear region about the centre frequency. As
shown in Fig. 14, for small values of x; the char-
acteristic has continuous curvature and small peak
separation. Larger values of x, give better linearity
and grester peak separation, but above a critical
value of x, the characteristic develops a kink near the
centre frequency. Thus there would appear to be
an optimum value of x;.

The expression for E given above can be expanded
as a series in ascending powers of x. The expansion
is symmetrical about x = 0, and contains odd powers
of x only. We can thus write

E=ax + ax® +ax® ...
The first term represents the required output, i.e.,
an output varying linearly-with frequency shift. The
other terms indicate non-linearity, producing har-
monic distortion and intermodulation in the output.
This distortion can be minimized by making aj/a,,
as/a,, etc., as small as possible.

The evaluation of a,, a; a; in terms of x; is
straightforward but tedious. The values of the first
three coefficients are:

a; = 2x(1 + x,°)~3

a; = x,(2x,2 — 3)(1 + x,%) -¥

as = $x,(8x,* — 40x,® + 15)(1 + x,%) - %
From these expressions we have

as/a; = 3(2%,2 — 31 + %%

as/a, = }(8x,* — 40x,+15)/(1 + x%?
To minimize distortion, we can choose the value of

an.

APPENDIX

THE derivation of the equivalent circuit for a
phase difference discriminator transformer, Fig. A
on the opposite page, is obtained by the successive
manipulation of the portions enclosed by dotted
lines. In Fig. B. the secondary circuit comprising
Ls, Cs, Rg is transferred to the primary side of
the ““ideal ” transformer T1; this transformer has a
centre-tapped secondary, providing the two voltages
of opposite polarity in series with the primary volt-
age. In Fig. C, the “T” network is converted to
“z” form. In Fig. D1 the terminations of the
“ . * network are made equal. If the terminations
are made equal to the secondary components,
the sequence follows through Figs. D1 to HI,
and if to the primary components through Figs.
D2 to H2.

In Fig. E, the “#” network is transiated to a
lattice by means of Bartlett’s Bisection Theorem.
Figs. F show Figs. E re-drawn. Figs. G show
Figs. F re-arranged by the introduction of trans-
former T2, also of 1:1°1 ratio. Figs. H are Figs.
G with transformers T1 and T2 combined into
transformer T3. Figs. J show Figs. H re-drawn.

The derivation of these equivalent circuits is
an extension of the treatment due to H. Marko
(Frequenz, January, 1952).
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x; which makes one of these ratios zero; it is usual to
make a, = 0, because this is the dominant distortion-
producing term for values of x less than unity. This

gives x, = /1.5, and the expression for output
voltage becomes
E = IR(0.62x — 0.055x% . . .)

For this value of x,, the useful extent of the char-
acteristic is limited to values of x of less than unity.
This is illustrated in the calculation below where it
is shown that the distortion rises steeply for greater
values of x.

To evaluate the distortion likely to be obtained
with this circuit arrangement, we shall consider an
input signal frequency-modulated by a signal of
frequency f, to a maximum swing of f; kc/s on each
side of the centre frequency. The value of x corres-
ponding to f, is represented by x; and is given by
x, = 2Qf,/fo.  Substituting the value xCoswyt
for x in the expression above gives,

E = IR (0.62x, coswst — 0.055x5wyt . . )
We can expand cos®w,t by means of the identity
cos® 0 = & (cos® 8 4 5 cos® 8.4 10 cos )
which gives
E = I R[0.62x, cosw,t — 0.0034x,° (cos®w,t -+
5c083w,t - 10 cos w,1)]
= IR [(0.62x, — 0.034x,%) cosw,t —
0.017x,% cos 3 wat — 0.0034 x,° cos®w,1)]

The amplitude of the fundamental-frequency
component is less for an ideal characteristic but the
reduction is small and will be ignored, the values of
x, being limited to approximately unity. ‘The
percentage of third-harmonic distortion is then given
b 0.017 x 100

Y
harmonic is one-fifth of this figure. For x, = 1, there
is 2.7 per cent third-harmonic and 0.54 per cent
fifth-harmonic distortion. The magnitude of the
harmonic distortion is proportional to x, and thus
falls rapidly if a lower value of x, is considered. Thus
reduced distortion can be obtained by using a lower
value of x,, but this in turn means a smaller output at
the fundamental frequency.

With a broadcast signal, the frequency deviation is
fixed at 75 ke/s. If it is desired to operate the dis-
criminator with 75 kc/s corresponding to x, = 1, the
parameters of the circuit are determined by the
relationship x = 2Q dflf,. With df = 75 kc/s at
x = 1, and a centre frequency (f,) of 10.7 Mc/s, the
value of Q is 71. The resonant frequencies of the
two tuned circuits are given by 10.7 (14-4/1.5/142)
Mc/s, i.e., 10.7 Mc/s &+ 92 ke/s. Such a discriminator
would have very little margin to allow for oscillator-
frequency drift and mis-tuning and a value x; = 1
corresponding to 100 kc/s would be better. The
circuit parameters are then Q = 53 with the resonant
peaks at 10.7 Mc/s 4 123 ke/s. For such a dis-
criminator at 75 kc/s deviation the third harmonic
distortion is 0.84 per cent and the fifth harmonic
0.17 per cent. If we assume that the two tuned cir-
cuits each employ a capacitor of 50 pF, the dynamic
resistance, R = Q/«C of the circuits is approximately
53 x 300 = 16 kQ. The input current, I, is the
peak value of the fundamental-frequency component
in the output of the preceding limiter stage; a
typical value is 1 mA. The peak audio output is
given by 0.62 IR x, and in the example chosen,
x, for 75 ke/s deviation is 0.75, giving a peak audio
output of approximately 7.5 volts. The inductance

and the percentage of fifth

14

required to resonate at 10.7 Mc/s with 50 pF is
4.45 pH; final adjustment of the resonant frequencies
of the two circuits is made by means of dust-iron
cores in the inductor formers. To secure the correct
value of Q, the usual procedure is to design the coils
for a higher value of Q than required and add damping
resistors. The diode detectors provide part of this
damping equivalent approximately to R,/2, where
R, is the value of each diode load resistor. The basic
practical circuit is shown in Fig. 15; coupling wind-
ings to the two inductors are employed to isolate
the tuned circuits from the h.t. supply. In practice,
additional precautions are necessary to eliminate
the effect of the primary circuit capacitance.

The Round-Travis circuit offers no real protection
against amplitude modulation. The audio output is
proportional to Ix, where I is the input current,
and x is a measure of the frequency shift, If there is
amplitude modulation the magnitude of I varies,
butif x = 0, i.e., if the signal is at the centre frequency
there is no output due to a.m. For any other value
of x, i.e., if the signal is mistuned or frequency-
modulated, there is an output due to the amplitude
modulation. Because the output is proportional to
1x the a.m. and f.m. signals are multiplied together
and there is complete cross modulation. Thus a
circuit of this type must be preceded by a limiter
stage.

(To be continued.)
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Residual Magnetism in Recording Heads

MOST tape recorders incorporate a long-time-constant
smoothing circuit in the h.t. supply to the bias oscillator
to ensure that the h.f. current in the record/replay head
dies away slowly when the instrument is switched off.
This is necessary because any “d.c.” component of
remanent magnetism in the head is known to cause an
increase in background noise from the tape.

Unfortunately, the amplitude of hf. bias for best
results from the point of view of either low distortion or
high recording level is much less than is necessary to
drive the core to a state of magnetic saturation, so that
if by any mischance the magnetic state is carried beyond
the maximum represented by the bias the head will not
be automatically demagnetized.

Fortunately, the head can easily be demagnetized by
bringing up a strong (saturating) external alternating
field and then removing it slowly. This field can con-
veniently be provided by a small 50-c/s transformer
with an air gap arranged to coincide with the gap in
the recording head, but it is not too easy to devise suit-
able means with conventional components, due to the
smallness and inaccessiblity of most recording heads.

Wright and Weaire have recently developed a
« defluxer ” for this purpose in which projecting poles
are arranged to give easy contact with the face of the
record/playback head. The transformer is housed in a
cylindrical case which falls conveniently to hand, and a
press-button switch is provided for operation.

The “de-fluxer,” which can also be used for selective
erasure when editing tape records, costs £2 10s.
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Portable Transistor Superhet

Home, Light and Third
with Currently Available Junction Types By W. WOODS-HILL*

HEN it was discovered that Standard Telephones ~ 275-kc/s i.f., will give the receiver a frequency range
& Cables were in quantity production of a 500-kc/s on medium waves from 330 + 275 = 605 kefs to
junction transistor, it occurred to the author that if 720 -+ 275 = 995 ke/s.  This includes the Third
one of these could be made to oscillate up to 750 kc/s, Programme at 640 kc/s, and the Home Service
then a medium- and long-wave superhet could be (Brookmans Park) at 900 kc/s.

designed along the lines of the American ¢ cigar Notice that this local oscillator is producing the
case ” portables. These vary in size from 6in X 4in 275-kc/s i.f. by oscillating below instead of above
«2in to 5in X 3%in X 1£in. the signal as in the more conventional superhets.

The S.T.C. type TS3 transistors show a serious This will introduce a slight complication in the
loss of gain above 450 kc/s, but if a low intermediate tracking arrangements—but a complication that is
frequency of 275 kc/s is used, then sufficient gain  well worth while when it is realized that little selection
can be obtained to drive the output stages. Thereis of transistors is needed. In point of fact it is the
no problem about low-frequency amplification at fundamental reason why a superhet receiver gover}'ng
10 ke/s, and the 50 milliwatts required for normal most of the medium-wave band can be built using
room listening is within their power rating. low-frequency currently available transistors,

First attempts to make an oscillator of any The frequency changer is a quite straightforvyard
frequency using some of the circuits described in  stage consisting of _a common (earthed) emitter
American literature were disappointing. None of amplifying stage (Fig. 1), where the signal at the
the six transistors available showed the slightest aerial coupling winding is applied to the base, along
inclination to oscillate with the tuned circuit included ~ with a small amount of r.f. from the local oscillator
in its emitter lead. picked up by returning the bottom of the coupling

At last it was decided to revert to valve techniques, Wwinding to earth via two turns (L5) wound round
and a good beefy feedback winding was provided the earthy end of the oscillator coil.
from the (output) collector to the oscillatory circuit.

The last-mentioned had a direct (a.c.) connection Aerial Design

back to the (input) base, and because the base has a .

rather low impedance this connection was tapped The ferrite aerial needs some explanation because
about 3 from the bottom. There was an immediate it contributes greatly to overcoming the trouble in
improvement, and oscillations were detected (a tracking.

sound broadcast receiver does a good job as a wave- Very roughly it can be said that the amount of
meter). Apart from altering the feedback tap on the signal picked up by a ferrite aerial is proportional to
oscillator coil $o that it was just oscillating strongly the bulk of ferrite enclosed by the tuning coil. That
enough at the high-frequency end of the band, and, is to say, for maximum signal strength measured
of course, trimming off turns so that it covered the at the coupling coil the correct number of turns to
right frequency, no major alterztion has been made resonate with the tuning capacitor should be loosely
to the circuit, which is shown in Fig. 2.

Variots tapping points were provided on the coil *The British Tabulating Machine Company.
at 20, 40 and 60 turns, and it was
found that all the six transistors -
provided could be made to oscil- oof] §, l $22
late up to 750 ke/s by increasing 3 01 T a
the feedback (more turns), and  AERIAL e s

two of them above 750 kc/s. The L akn

45
$ worl B Lirurns |6
" < Pr = T0 Ist. 1.F I
better one of these two was ear- 1 ] l% 80 |
marked for use in the receiver. 3 783 TURNS 8~ olfioopF| 1S3

It is a good idea to build this | 0-IuF K ZTuﬁf?Ns:
oscillator on a tagboard and b i o_o|o'|_F
establish that it is functioning 7 I s

[}

|

N
Nl

. . i 2
correctly and giving the right COUPLING Ly rukms
frequency coverage, rather than <oiL )
build the set “‘all in one go,”

because the parts used are small o1 }LFF L2k QL o-oomFF k’ﬁ

and difficult to alter in cenfined l
spaces, 1 T

The coil winding data in the ™ 10, osciLAToR Fggg;fg;gh—‘ =
table will give a frequency varia-
tion from 720 ke/s to 330 kc/s.  Fig. I. Frequency changer circuit, showing Fig. 2. Oscillator circuit with
This coverage, when used with a  input from oscilldtor. output to frequency changer.
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THREE FERRITE HODS
5/i6 1A, x 3" LONG

4 TURNS 6 TURNS
" " o
] -
\ 45TURNS, 305.w.g. s
SPACE WOUND I

Fig. 3. Construction of the ferrite rod aerial, showing
numbers of turns.

wound over the whole length of the rod. To obtain
maximum bulk of material without excessive length
three ferrite rods. are stacked one above the other.

A certain price has to be paid for this increase in
signal,” inasmuch as the Q and selectivity of the
circuit will be considerably reduced. On the other
hand, to simplify tracking problems (which in this
case can be stated as the aerial circuit failing to stay
accurately in step with the local oscillator), what is
wanted s a broad-band low-Q circuit which will
ensure the signals are not seriously attenuated despite
mistuning of the aerial circuit.

The ferrite rod aerial consists of three Ferroxcube
rods of &in diameter (Mullard type FX1495) and
three inches long stacked one above the other and
bound with Sellotape to hold them in place.

As shown in Fig. 3, the medium-wave winding
consists of 45 turns of 30 s.w.g. insulated copper
wire wound reasonably loosely, starting } inch from
one end and occupying about 2 inches. This forms
the tuning coil. The coupling winding consists of
4 turns of the same gauge wire wound in between
the turns of the tuning coil, starting about 5 turns
up from the bottom. .

The last winding is the long-wave coil and is
pile wound to cover about half an inch of rod right on
the end farthest from the m.w. coil. This winding
consists of 140 turns of 36 s.w.g. enamel- and cotton-
insulated copper wire. The coupling coil here
consists of 6 turns of the same gauge wire,

All these windings should be temporarily held in
place and prevented from unwinding by small pieces
of Sellotape stuck over the first and last turns of
each.

As the electrical properties of ferrite rod vary
slightly from sample to sample, adjustments to the
number of turns may be necessary to optimize the
frequency coverage and the rod should be tested
before finally binding the whole length from end
to end with tape. If the coils have been wound on
a former of cartridge paper, so that the rods are a
loose fit inside, then final adjusting of the tuning
and tracking can be done by moving the coils along
the rods. The centre of the rods gives maximum
inductance.

The aerial has been made this shape to fit across
the case of the receiver, and as it is possible that
lengths this size may not be available, a word on
how to cut the ferrite will not be out of place. The
rod to be cut should be placed on a flat surface and
held by hand. A nick should be made with a hack-
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V saw or Abrafile on
opposite sides and
then the rod broken
simply by attempting
to bend it by hand.
This material is ex-
tremely brittle and
any attempt to hold
it in a vice or pliers
will usually cause it
to break at any other
place but that re-
quired.

Coming now to the

i.f. section, the fre-

quency of 275 kc/s

chosen was the result

of a compromise be-

tween a high if. to
reduce whistles to a minimum and a low one that
would give a useful gain from the transistors (which
is well down at 500 kc/s).

The transistors were tried in a common (earthed)
emitter circuit, which is theoretically capable of
higher gain per stage than the common-base circuit
finally chosen, but so much trouble was encountered
due to instability (feedback within the transistor)
and so many components were needed to neutralize
this tendency to instability under varying battery
voltages and temperature changes, that the loss in
gain was considered a small price to pay. The circuit
adopted is shown in Fig. 4.

———AGC.

S .
E:SSkﬂ. ,L o1

&

Fig. 4. An Lf. stage, showing
the a.g.c. connection.

L.F. Transformers

Because the input impedance of the transistors is
so low compared with their output impedance, to
obtain a correct match from stage to stage the if,
transformers must give a ten-to-one reduction in

LF.COIL

3
A'» 0A71 2uf
g

{

Fig. 5. Germanium-
—X

diode detector circuit.

AAAAA

27kl : 0-0lF
Below: Fig. 6. Audio T
amplifier and output AN
stages.
47kn§E Skﬂ::
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turns from primary to secondary. In fact the
rimaries have 330 turns while the secondaries have
33 turns. A slight increase of stage gain can be
obtained by increasing the secondary turns, but
above this excessive damping of the previous if.
resonant circuit may occur and result in a decrease
in gain. The secondary should be wound on the
former first and the primary on top.

The detector circuit, shown in Fig. 5, is quite
Straightforward, consisting of a point contact
germanium digde, Mullard OA71, connected as a
half-wave rectifier.

Because the input impedance to this stage is con-
siderably higher than that of the common-base
if transistor stage, the secondary winding of the
third and last if. transformer is increased from
33 turns to 50, so that a higher stage gain is available
on this than the previous ones.

It should be noted that the 2.7-kQ diode load is
returned to earth, but in the full circuit diagram
(Fig. 7) it is returned to the base of the first if.
transistor to provide a.g.c. action. Whilst testing the
if. stages it is best to return the resistor to earth
because confusing results can be obtained with
strong signals.

A good way of adjusting the if. section is to build
it as a separate exercise, complete with detector,
and if no signal generator or oscilloscope is available,
to connect a pair of headphones to point X and
earth in Fig. 5, connect an aerial via a 25-pF capacitor
to the first i.f. tuned circuit, and trim up on any
available signal or noise within the range of the if.
trimming (about -+ 25 kc/s).

The low frequency part of the receiver consists of
two common-emitter transistor stages RC-coupled
from the diode detector, with negative feedback
applied at high and low frequencies.

Notice in Fig. 6 that the coupling capacitors should
not be reduced much below 2 pF or a serious loss

at low frequencies will result. The 5-kQ potentio-
meter used as a volume control forms part of the
first amplifier collector load.

The negative feedback is taken from the speech
coil of the loudspeaker, so that it covers distortion
introduced by the loudspeaker transformer as well
as that from the two low-frequency stages. Connec-
tion of this negative feedback should be left to the
last, and if oscillations occur the sense of the trans-
former speech-coil winding should be reversed.

A miniature speaker transformer of the type usually
sold with the 23-in and 3-in speakers gives a tolerable
match to the output stage as soon as the negative
feedback is connected, but those patient enough can
dismantle this and increase the secondary turns by
209, to improve the match.

Complete Circuit

The complete design has been broken down into
four separate stages because, to anyone tackling
transistors for the first time, the effects caused
by wiring mistakes or faulty components are un-
familiar, and can lead to the disconnection of each
main portion as the only means of identifying
whence the trouble originates, whilst in a ther-
mionic-valve superhet the nature of the fault gives
an immediate clue.

Notice in Fig. 7 how the long-wave coil of the
ferrite rod aerial is brought into circuit by the
coupling coil and the switch. When this winding
is brought into circuit no alteration has to be made
to the oscillator. A quick look at the frequencies
involved will show why it is not necessary.

If reception is required on long waves of, say,
the 200-kc/s Light Programme (which is the main
reason for providing this range), then if the local
oscillator is tuned to 475 ke/s, it will beat (on the
upper side this time) with the 200 kc/s, to once

FERRITE FREQUENCY
ROD AERIAL CHRUNGER 1st.LF 2ndLF. DETECTOR LE QUTPUT
» 22kfl  560dL -1V
XL
o~o|,LFl 22kfd J‘:SPF
: 220k a7k Sk 3 62kfL mg_m
N p *l
; i 220kML
500p g \ 8!
8 400pF 0TI l;!,:FJ
153 1S3
zscpr i 2uF 2uF
ooiuF L_\LA : TS3 I
angF ,; ;g”""’ 2701 |
. 312kl 12k
A C _L— g 33k L ¢ 2 33K . F‘
! =00l St 1M 250
ooipFa= 312k [ 2 25uF 1k 25uF 47000
T§ T T T T s
ke :
MO 22kl 'LD'%Y Fig. 7. The complete circurt diagram, assembled from

153

L,
\_"_
0-001F
;-ISOOpF "
0 OOI;;.FT K

OSCILLATOR
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the previous diagrams Figs. | to 6.

again provide the 275 kc/s intermediate frequency.
The trimmer connected across the coil should be
trimmed for maximum signals on the 200-kc/s
Light Programme.

Coming now to the actual construction, the circuit
was first built on a standard double-row tag strip
with 30 tags down each side. As all resistors were
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COIL WINDING DATA

Oscillator Coils
Former:— Aladdin }in diam., 1lin long with dust

core.

L, .. 45 turns 36 s.w.g. cotton covered, wound
on first.

L, .. 140 turns 36 s.w.g. cotton covered,

tapped at 20, 40 and 60 turns, pile
wound next.

L, .. 2 turns 36 s.w.g. cotton covered, wound
on last.

LF. Transformers

Former:— Aladdin }in diam., lin long with dust
core,

T; & T, .. Secondary: 33 turns 36 s.w.g. cotton

covered, single layer, wound on first.

Primary: 330 turns 36 s.w.g. cotton

covered, pile wound on top.

Ty .. Secondary: 50 turns 36 s.w.g. cotton
covered, single layer, wound on first.
Primary: 330 turns 36 s.w.g. cotton
covered, pile wound on top.

1/8 watt (mainly Erie type 16) and the largest fixed
capacitor was a 25-uF miniature cathode bypass, no
component short of the tuning capacitor needed any
other support than that provided by soldering it into
circuit.  This enables all the units—i.f. stages,
oscillator, frequency changer, output—to be tested
under portable conditions before attempting to
miniaturize.

Incidentally, if one decided to stop at this stage of
development, having, say, built the receiver on two
6in tag strips, it would make a handy and economical
portable, especially if a push-pull output stage using
Mullard OC72 transistors were added.* Such an
output stage would provide ample output to drive a
6in loudspeaker.

*See “ Transistors for the Experimenter > booklet, obtainable free from
Mullard. Note that the OC72s require only 6V. Suitable transformers
can be obtained from Sobell. E

It is not possible to be dogmatic about the final
form of construction possible because this depends
so much on each person’s access to materials and
miniature components. It can be stated, however,
that the author has built two versions of the circuit
shown. The first is constructed around the magnet of
a 6-in loudspeaker utilizing full-size components
throughout, with a push-pull output stage. This set
is in constant use, and has a cabinet measuring
7in X 7in X 3in. The power supply consists of
three flat 4.5~V torch batteries connected in series,
and as these are designed to supply up to 300 mA
to a bulb, the 25 mA average current drawn by the
set is a very light load and many months of use can
be obtained from three-shillings-worth of batteries.

The second version of the set is in a case measuring
5in X 3in X 2in. The loudspeaker is a 2}-in Elac
type and the supply battery is a 15-V hearing-aid
(or flash-gun) type which drops to about 10V on
load. Needless to say, this is the single-ended version
of the circuit,

‘The author would like to advise readers again to be
sure they have mastered the intracacies of the circuit
before attempting to build it in a 5in X 3in case,
as the components will have to be packed side by
side and sometimes in layers to get them all in.

Finally, the author was not in a position to evaluate
the performance of the set in technical terms, but
the following remarks will give readers a clue.
Overloading of the output stage was possible in the
London area on both the Third and Home Services,
so long as the receiver was not used in a metal-framed
building. The long-wave Light Programme was con-
siderably weaker, presumably because the transmis-
sion originates in Droitwich. On the other hand,
reception on this long wave was more consistent
and suffered less from the screening effects of
buildings. The volume level is more than adequate
for listening in a room with no background noise,
but if one wishes to hear the set above, for example,
the conversation in a crowded room, then it is worth
while adding the push-pull output stage.

Resistance - Current -Voltage - Power Nomogram
' By B. E. JACKSON, B.Sc.*

P ROBLEMS involving the relationships between
the parameters resistance, current, voltage and power
are constantly having to be worked out in electrical
and electronic work. In most cases speed rather than
accuracy is required. Therefore, a nomogram or a
slide-rule-type calculator can profitably be employed.

Nomograms have had limited usefulness in this
field in the past because (@) they have related only
three of the four variables or (b) two settings of the
rule have been required for a complete solution of
the problem.

The nomogram presented here has the advantage
that only one setting of the rule on the two known
parameters is required to give the solution of the two
unknowns.

For the convenience of those engaged in electronic

* Dominion Laboratcry, Department of Scientific and Industrial
Research, Wellington, New Zealand.
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work the resistance scale is laid out in “ preferred ”
values of resistors in addition to the ordinary logarith-
mic scale divisions.

Of course, the nomogram can also be used in place
of a slide rule for the occasional multiplication or
division of numbers not connected with voltage,
resistance, etc. For example, the product of two
numbers can be read off the V line by setting the
rule over the two numbers on the R and I lines
respectively. '

The use of the nomogram is so straightforward
that only one example need be given:—

" Q.—What is the current passing through a 10-
kilohm resistor and what is the power dissipated
when the voltage across it is 150 V?

A.—Lay a rule across the nomogram intersecting
the R line at 10 kilohms and the V line at 150 V.
Read off the current from the I line equal to 15mA
and the power off the P line equal to 2.25 W.
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Is Radio Propagation

Non-Reciprocity and Circuit Asymmetry in Short-Wave Communication

THE old-time radio operator used a simple rule
for his guidance in the establishment of communi-
cation with a distant station: “If I can hear him,
he can hear me.” To that, of course, should have
been added a proviso regarding the necessity for
exact similarity between the radiated power of his
and the distant station, but, as it was, his rule often
worked. Was it then based upon any scientific
principle, or was it merely a piece of professional
folklore? Some interesting experiments have recenitly
been carried out which throw some light upon this,
until lately, largely unsettled question.

Reciprocity in Radio Communication.—The
meaning of the reciprocity theorem, as applied by
Carson® to radio comimunication, may be expressed
as follows: “If an electromotive force of a certain
magnitude inserted in one aerial causes a current to
flow at a certain point in a second aerial, then the
same voltage applied at this point in the second aerial
will produce the same current, both in magnitude
and phase, at the point in the first aerial where the
original voltage was applied.” According to the
statement of reciprocity by Sommerfeld® this will
happen regardless of the electrical properties and
geometry of the intervening media and of the form
of the two aerials. From this we should expect radio
transmission in opposite directions over a distance
to be truly reciprocal, as is the case with electrical
phenomena in other forms of network, provided that
no change occurs in the intervening medium with
time. There is, in fact, no reason to doubt that the
reciprocity theorem is true when applied to ground-
wave transmission, and it is only when sky-wave
transmission occurs, where propagation is viz an
ionized medium in the presence of a magnetic field
(the earth’s), that it does not really hold. And in

_this latter case, which is that obtaining for all long-
distance short-wave communication, though the
possibility of non-reciprocal effects was realized by
Carson, it does not seem to have been confirmed by
experiment until recently.

It can be shown, however, that in certain special
cases the theory of reciprocity should not hold. One
of these is that where the wave travels through an
homogeneous ionized medium along a magnetic
meridian; ie., along the direction of the magnetic
lines of force, in which case the polarization of the
wave twists in an anti-clockwise direction as it travels
along, and, moreover, twists in the same direction
whether going or coming, so to speak. The direc-
tion of twist is determined by the direction in which
‘the magnetic force is acting, and not by the direction
of propagation of the waves. In this case, if the
direction of polarization of the wave when it leaves

" the transmitting aerial is the samein both the “go”
and “come” directions then the propagation is still
reciprocal, but if it is different in the two cases pro-
pagation is not truly so, there being a phase change
at one end as compared with the other. It is even
possible to find a case where the polarization changes

20

are such that propagation is only possible at all in
one direction. But these special cases may possibly
have small significance in practical communication.

Of course if the “go” and “come” paths by way
of the ionosphere were different in practical cases,
as has sometimes been postulated, then the possi-
bility of non-reciprocal effects would become more
obvious, for there could be a differential factor in
the ionospheric absorption for the two directions.
However, it does not seem likely that waves travel-
ling in opposite directions would, in fact, traverse
different paths, and, therefore, that there would be
differences in wave attenuation due to absorption.
. In short, the possible effects of non-reciprocity in
long-distance short-wave communication are by no
means easy to assess, though, from operational data
which has accumulated over the past several years,
there is now no doubt at all that there can be differ-
ences in the performance of a radio circuit in the
two opposite directions when the transmitting and
receiving equipments at the two ends are similar.
In other words, the rule of the old-time radio
operator is not, essentially, a good one.

Tests for Reciprocity.—An experiment made to
test the reciprocity of the 420-mile transmission path
between Slough and Inverness by the D.S.I.R. has
been described by Meadows®. Elaborate precautions
were taken to ensure that the observed effects were
due to the intervening medium, and not to any
apparatus contributions. Pulse transmissions were
used on a frequency of approximately 5.1 Mc/s,

_ these being transmitted from and received at both

terminals, the same aerial at each end being used
both for transmitting and receiving, being switched
from transmitter to receiver at the pulse repetition
frequency. The received pulses were displayed on
cathode-ray tubes, and the Inverness display was
relayed by line to Slough, so that the two patterns
could be visually compared there, and differences
between the fading patterns of the ordinary E and
F ray echoes observed. This was considered to be
a sensitive test for non-reciprocity.

During about 15 hours of observation spread over
13 days definite non-reciprocal effects were observed
for only about 1 per cent of the time. It was con-
sidered that this being so for this short path more
pronounced non-reciprocal effects might occur on
long-distance circuits, though probably they would
be of short duration.

The results of a test for non-reciprocity over long-
distance circuits are given by Laver and Stanesby?*,
who describe those obtained from a carefully con-
trolled experiment conducted by the Post Office
Engineering Department. The tests were made
separately between the United Kingdom and the
United States and between the United Kingdom
and Australia on frequencies between approximately
11 and 14 Mc/s. At each end of these two circuits
a single aerial was used, switchable to a transmitter
or to a receiver tuned to the same frequency. Un-
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Blways Two-Way ?

By T. W. BENNINGTON*

modulated carrier was transmitted alternately for
two minutes from either end of the circuit. The
output signals from the receivers were recorded and
the results were exprqssed in terms of circuit loss,
the aim being to obtain the loss difference between
transmission over each circuit in one du‘eqtmp and
that in the other. At times there was no significant
loss difference, but quite c_)ftep fc_)r periods of‘ a few
hours loss differences, indicating non-reciprocal
transmission, did occur. On the average the loss
was greater for transmission from the United King-
dom to the United States and to Australia, than for
transmission from those two countries to the United
Kingdom. At times the loss difference for trans-
mission in the opposite directions rose to values of
the order of 5 to 10dB. The reality of the test

#r Long-term and seasonal ac?'mmetry in two-way
23F performance of the London-Capetown radio-
22l telegraph circuit.  (From Proc.l.E.E.)

21 \\ LONDON — CAPETOWN
N\,

1 1 1 ! 1 L ! i

'.ilﬁMMER WINTER SUMMER WINTER SUMMER WINTER SUMMER WINTER
1950 -1950=51 1951  [951-52 1952 1952-53 1953 1953-54

HOURS PER DAY OF RECORDABLE SIGNALS

results seems to be well proved by the fact that on
some days no appreciable loss difference occurred,
though on the previous days, with test conditions
exactly the same, considerable loss differences
occurred persistently.

These two valuable experiments, one over a rela-
tively short and one over two long transmission
paths, do therefore seem to prove that non-reciprocal
effects are of some importance in long-distance
communication via the ionosphere. They do not
fully show, however, to what phenomenon the non-
reciprocal effects are due, nor indicate the long-term
significance of such effects. We may perhaps tenta-~
tively conclude that true non-reciprocity may not
be the major cause of the operationally observed
differences in long-distance circuit performance in
opposite directions.

Circuit,Asymmetry.——It has for some long time
been realized that, since the distribution of atmo-
spheric noise is not uniform over the earth’s surface,
but tends to be greatest in the equatorial land
regions, and to vary at all places with time of day
and season, the signal/noise ratio for a signal of

given field-strength must vary for different geo--

graphical locations. That being so it follows that,
quite apart from the effects of non-reciprocity, the

* Research Dept., British Broadcasting Corporation.
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performance of a radio circuit would not necessarily
be the same in two opposite directions if judged on
the basis of the signal/noise ratio at the receiver
inputs. Or, to put it into operational terms, the
percentage of time for which a long-distance radio
circuit was “commercial” or “uncommercial”
would not necessarily be the same at the two oppo-
site circuit terminals even if the transmitting and
receiving equipments were identical. As has been
said, such circuit performance differences have long
been noted, and more light has now been thrown
upon the subject by a recent study made by Humby
and Minnis®. In order to distinguish it from the
effects of non-reciprocity they have called the
phenomenon in question “ circuit asymmetry.”

In examining the performance of a number of
long-distance circuits, in terms of the number of
commercial hours per day or days per month, they
found that, in the cases where one terminal was in
the northern and one in the southern hemisphere, a
marked deterioration in circuit performance
occurred during local summer. Since the time of
local summer in these cases is displaced by six
months as between the two opposite circuit ter-
minals, this means that the performance varies in
anti-phase at the two terminals over the year. Even
if no other difference were present this leads to a
differential in the circuit performance as between the
“go” and “come” directions; in other words, to a
seasonal asymmetry. (See accompanying diagram.)
But, superimposed on this, there may be a consis-
tently worse performance in one direction than in
the other; i.e., a long-term asymmetry. Where both
terminals were in similar latitudes in the northern
hemisphere, where the seasons are coincident at the
terminals, there was no evidence of seasonal asym-
metry, though a component of long-term asymmetry
might still be present.

These results are exactly what would be expected

from a consideration of the likely signal/noise ratio,

taking into consideration the local variations in
atmospheric noise. This is, of course, much higher
in summer than in winter, and varies geographically
in a manner such that, generally speaking, its
intensity is an inverse function of latitude. Thus,
even with non-directional aerial systems such
asymmetrical conditions would occur. But the
communication systems in question used relatively
sharply directional aerials, “ beamed ” in the direc-
tion of the distant terminal, and the authors have
probed the matter further in view of this.

In considering the diurnal variations in circuit
asymmetry, over several circuits where one terminal
was in the United Kingdom and the others at places
near or south of the equator, they found a marked
tendency for the asymmetry to increase; i.e., circuit
performance at the United Kingdom end to de-
teriorate, at a certain time GMT for each circuit,
which time varied for the different circuits so as
to become systematically later as the circuit direc-
tion varied from the east towards the west. This
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was particularly marked in the northern summer.
The time of this increase in circuit asymmetry was,
in fact, found to be at approximately similar values
of local time at the distant terminal; i.e., between
about 1850 and 2020 Local Mean Time. The implica-
tion was that towards and after local sunset at some
place within the main beam of the receiving aerial,
in the direction of the distant terminal, there was
a significant increase in the atmospheric noise, such
that the signal/noise ratio at the United Kingdom
end of the circuit sharply decreased, and that as
the sunset line moved from east to west over the
‘circuits so the circuit asymmetry increased at
increasing values of GMT, according as the direc-
tion of the circuit became farther to the west.
Atmospheric noise should be regarded as being
primarily a meteorological phenomenon, being due
to the lightning strokes in thunderstorms. The con-
ditions for the production of thunderstorms are
intimately bound up with the heating of the air
by conduction from the earth under the influence
of the sun’s rays. Thus peak thunderstorm activity
occurs in the late afternoon and evening, and, when
the ionospheric conditions for the transmission of
the noise over a distance are taken into account,
it appears that a directional receiving aerial would

tend to pick up the highest level of noise from an-

area lying slightly west of the sunset line. This
enabled the authors to locate approximately the
position of the noise sources responsible for the
deterioration in circuit performances at the United
Kingdom end of the circuit, for each of the circuits
being examined, and a scrutiny of the receiving

operator’s logs confirmed that there was an increase
in the atmospherics at about the times expected.

Thus, it may be concluded, there is, at certain
times of day, a deterioration in circuit performance
over long-distance circuits in the direction in which
reception is taking place in local summer, thus
leading to a pronounced tendency for circuit
asymmetry to occur. In addition, there may be
long-term asymmetry, due to consistent differences
in the local noise levels and, possibly, to other
differences in conditions at the receiving terminals.
Of the two effects of non-reciprocity and circuit
asymmetry it would seem that the latter is respon-
sible for the major differential effects observed in
practice for transmission in opposite directions over
a circuit, at least when the two terminals are located
in widely different latitudes.
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The Gated-Beam Valve

By
LAWRENCE W. JOHNSON*

ADVANCES in the art of frequency modulation
reception seem all too ofter to come about only as a
result of advances in allied, higher-powered fields.
Exceptions to this rule do exist—for example, the
M.LT. work on multi-path transmission!*—but
it is safe to say that if it were not for radar and tele-
vision, the low-noise front ends and compact i.f.
amplifiers used in modern f.m. receivers would not be

available. It is the purpose of this paper to describe -

the 6BN6 gated-beam tube, a television development
which bears out the original contention. To the
designer of f.m. tuners and receivers it brings a
very useful tool in improving performance or in
lowering price, whichever objective may be the
more important.

The 6BN6 was developed in the laboratories of
the Zenith Radio Corporation, by a group led by
Dr. Robert Adler, and was first put into production
by the General Electric Company (U.S.). The basic
ideas were not new, but Adler’s work seems to have
been the first to combine them all successfully. The
prime purpose of the development appears to have
been the simplification of the sound channel of tele-
vision receivers. When the 6BN6 is so used it takes
the place of the limiter, discriminator, and first audio
stages, and at the same time eliminates the rather
complicated phase discriminator or ratio detector
transformer, substituting in its place a simple
inductor resonant at the intermediate frequency®4.
The resulting f.m. detector does not meet the
requirements set forth for an exceptionally high
capture tatio?, but its performance equals or sur-
passes that of the commonly encountered ratio
detector or single-limiter/discriminator. In some
high-quality f.m. tuners the 6BN6 is employed as a
broad-band limiter only, and is followed by a
separate broad-band detector to assure a good cap-
ture ratio.

Counter Discriminators

Understanding the operation of the 6BN6 is not
difficult if one falls back upon previously explained
phenomena and circuits. Roddam® and Scroggie®
have done much to familiarize readers of this journal
with low-frequency versions of the counter type of
discriminator, which presents several intriguing
advantages, but also imposes limitations on band-
width because of the necessarily low intermediate
frequency, The 6BN6 may be thought of as a way
of utilizing the same general principle as that of
the counter discriminator, at an almost arbitrarily
high intermediate frequency. This last-mentioned
property might seem to provide a large advantage
over other counter-discriminator systems in that an
excellent capture ratio would seem to be within reach.,
That this is not completely true will be discussed
in detail later; envelope for envelope, however,

*Hewlett Packard Company, Palo Alto .California.
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Its Use as Limiter and Discriminator

for Frequency Modulation Reception

the 6BNG6 still provides several points of superiority
over practical counter detectors.

The conventional counter detector utilizes the
principles of pulse position modulation (p.p.m.);
it is supposed, ideally, to put out one pulse for each
cycle of the incoming frequency-modulated voltage.
It is assumed that the output pulse will have a
standard height, duration, and shape, regardless
of the input frequency and amplitude. The resulting
train of pulses, identical in all respects save spacing,
can be passed through a low-pass filter, at the output
of which will appear the desired audio signal re-
presenting the demodulated wave. Fig. 1 shows an
f.m. wave and an idealized counter detector’s action.
It is only a simple step to consider instead a system
where the ‘“duty cycle” (ratio of pulse duration
to the full repetition period) instead of pulse spacing
is varied. ‘This is the scheme which the 6BN6
detector employs, Current pulses are formed which
have standard height, rise time, and fall time; they
vary in both width and spacing, but the significant
fact is that the duty cycle, nominally 259%, with no
modulation, is made to vary in accordance with the
deviation of the instantaneous input frequency from
the fixed intermediate frequency. As before, the
current pulses are passed into a low-pass filter, which
yields an output proportional to duty cycle, thus
conveying the desired modulation intelligence.

Dual Control Grids

The details of the manner in which the 6BN6
accomplishes these functions are fairly straight-
forward. For the present let it suffice to say that the
6BN6 has two control grids, well-shielded from each
other, both of which are capable of cutting off anode
current, and whose dynamic ranges are both quite
small. Thus an alternating voltage on either electrode
of a few volts amplitude, peak-to-peak, will cause

F.M. WAVE

AN AR N
VYT Y

UNMODULATED

AZDIO OYTPUT
Fig. I. Principle of the pulse counter detector.
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Fig. 2. Variation in pulse duty cycle for changes of phase between the limiter and quadrature grids. Anode current is

assumed to flow only when both grids are positive.

anode current to flow as the electrode
voltage is carried from cut-off to saturation and back.
For reasons that will be clear later, the closer of the
two grids to the cathode is called the limiter grid,
and the other is called the quadrature grid.

Suppose now that an unmodulated signal is applied
to the limiter grid, and that the same signal, advanced
in phase by 90 degrees, is applied to the quadrature
grid. (The reason for the name may now be growing
apparent.) If the amplitudes of the two voltages are
sufficient, either by itself would suffice to form
pulses of anode current, and if one or the other were
of zero amplitude, the other would cause the anode
current duty cycle to be 50%. Fig. 2(a) shows how,
with the application of voltages 90 degrees apart, the
anode current duty cycle would be reduced to 25 %.-
For simplicity, current is assumed to reach the anode
only during the portion of the signal cycle when both
grids are positive.

What happens if the phase of the voltage applied
to the limiter grid is varied, while that of the voltage
applied to the quadrature grid is kept steady as
in the initial example? If the phase of the limiter
grid voltage is advanced by 45 degrees, the anode
current pulses will be as shown in Fig. 2(b); the
duty cycle has been increased to 3741%. Alternatively,
if the phase of the limiter grid voltage is retarded
by 45 degrees, the anode current pulses will be as
shown in Fig. 2(c); now the duty cycle has been
decreased to 121%. Bear in mind that Fig. 2 is
for a voltage of constant frequency and unchanging
phase applied to the quadrature grid, with variation
only of the phase of the voltage applied to the
limiter grid; these conditions are exactly what might
be encountered in a phase detector. That is, such a
circuit would provide a d.c. output that would vary
" in proportion to the phase difference between a
variable-phase carrier-frequency input and a fixed-
phase carrier-frequency reference input. The line
between phase and frequency is a hazy one; if, for
example, one speaks of a continuously changing
phase, one may equally well speak of a frequency
shift. Thus it is that phase detectors and frequency
modulation detectors often have very similar circuits.

The 6BN6 phase detector can be used almost
without change as a frequency modulation detector;
it is necessary only to arrange somehow to supply
an appropriate reference voltage to the quadrature

pulses of
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grid. The signal to be detected will be applied to the

limiter grid; a convenient result of the narrow dynamic
range of the limiter grid is that amplitude modulation
of the input signal will have little effect on the timing

of the anode current switching.

Practical Circuit

Fig. 3 shows the circuit actually used in the 6BN6
fm. detector. The representation is drawn in the
fashion of a pentode; more physical detail will be
given later. The limiter grid is that nearest the
cathode, while an accelerator or screen grid is between
the limiter and quadrature grids. The signal to be
detected is connected to the limiter grid, a moder-
ately-high-Q resonant circuit is connected to the
quadrature grid, a typical screen grid voltage is
applied to the accelerator, and to the anode are
attached a load resistor, an integrating capacitor
(to earth), and a coupling capacitor (to the audio
amplifier). With this circuit configuration, consider
the situation when a signal is applied of the same
frequency (the intermediate frequency of the receiver)

E anooe

Fig. 3. Basic circuit of gated-beam limiter discriminator.
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as that to which the coil in the quadrature grid cir-
cuit is tuned. Under these conditions there is
space charge coupling to the quadrature grid circuit
as a result of the pulses of current passed by the
limiter grid. There results a current in the quadrature
grid circuit whose frequency is that of the current

ulses, and whose amplitude is broadly frequency-
dependent. Thus there is produced a voltage from
quadrature grid to earth at the input frequency, of
amplitude sufficient to carry the quadrature grid
considerably past the cut-off and saturation limits,
so that the pulses of beam current produced by the
limiter grid will be further modified before they
become pulses of anode current. Just how they
are modified is determined by the phase difference
between the limiter and quadrature grid voltages.
The quadrature grid circuit situation is analogous
to that of a parallel resonant circuit fed through a
small capacitive reactance; at resonance the voltage
across the resonant circuit leads the current by
90 degrees, and at frequencies near resonance the
lead angle is given by an approximation quite accurate
for frequency deviations of 75 kc/s or less, and for
quadrature inductor Qs of 35 or less.  The approxi-
mation states that

4f

=2_2Q.
é 5 Qfo

where ¢ is the lead angle in radians, Q is the figure
of merit of the quadrature coil, f, is the intermediate
frequency to which the quadrature coil is tuned
and 4f is the deviation of the input frequency from

0

Linearity

From this relation it is clear that the anode current
duty cycle is 25% when the input frequency is
equal to the intermediate frequency. And further,
as the input frequency is varied, it is clear that the
phase difference varies in a linear fashion, producing
a linear variation in duty cycle of the anode current
pulses, along the lines of what was described earlier
for the 6BN6 phase detector; for a frequency above
the intermediate frequency, the duty cycle is less

+285V

100pF

! Q=50-100

RESONANT
IMPEDANCE
100k

= 001 uF

001 puF

Fig. 4. Practical circuit with component values for the
6BN6 valve.
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TABLE |
6BN6—=Limiter-Discriminator Characteristics and Typical
Operation

Input-signal centre frequency 10.7 Mc/s
Frequency deviation +75 kefs
Anode supply voltage 285
Anode voltage 122
Accelerator voltage 100

200 to 400 ohms
330,000 ohms

Cathode-bias resistor (variable)*
Anode load resistor

Anode linearity resistor 1500 ohms
Integrating capacitor 0.001 uF
Coupling capacitor 0.01 uF

Minimum signal voltage for limiting action (r.m.s.)t 2.0

Average d.c. anode current 0.499 mA
Accelerator current 9.8 mA
Input signal level for a.m. rejection adjustment* 2.0 volts
A.M. rejection at Eg;, = 2.0 volts §r.m.s.) 20 dB
A.M. rejection at E;;, = 3.0 volts (r.m.s.) 29 dB
Total harmonic distortion 1.6 %

. Peak audio output voltage 16.6
*The cathode resistor should be adjusted for maximum a.m.
rejection in the output of the limiter discriminator stage at the
specified signal level, a.m. rejection is measured with an applied
signal containing 30% a.m. and 309, f.m.
B:f'Ar: signal levels above specified value, limiting is within £ 2

than 25%,, and for a frequency below the intermediate
frequency, the duty cycle is greater than 25%,.
This fortunate situation has resulted from quadrature
circuit phase changes resulting from forced oscilla-
tions excited therein by means of space charge
coupling from the beam current.

As before, the desired audio signal can be recovered
by means of an integrator or low-pass filter. Appro-
priate choice of low-pass filter components can
provide simultaneous de-emphasis, yielding further
simplification of the circuit. The values shown in
the detailed circuit of Fig. 4 are designed to com-
pensate for the 75-microsecond pre-emphasis,
standard in the U.S. Also shown in Fig. 4 is an
additional linearity resistor between anode and
integrating capacitor. This resistor, by permitting
an appreciable component at carrier frequency to
exist at the anode, modifies the phase and amplitude
of the quadrature grid voltage by feedback through
the quadrature-grid-to-anode capacitance in such
a fashion as to improve linearity considerably.
This resistor also has some effect on the amplitude
of the output voltage, and on the a.m. rejection
capabilities of the circuit, so that its value represents
a compromise between conflicting requirements.
Table 1 gives the characteristics and typical operation
furnished in the manufacturer’s technical data
manual’, from which the circuit of Fig. 4 was
taken.

Simple Adjustment -

Alignment of the circuit turns out to be admirably
simple. The quadrature coil is tuned for maximum
audio output, and the cathode resistance is adjusted
for optimum a.m. rejection. Both these adjustments
can be made without a signal generator; in fact
the latter is very easily made when receiving a weak
station in the presence of impulsive noise inter-
ference. It is important to note that symmetry
of the tuning characteristic will be adversely affected
unless anode current without signal equals anode
current with an unmodulated signal. Thus the
use of other supply voltages than those listed will
require that the value of anode resistor be adjusted.
It is desirable in addition that the accelerator be
fed from a low impedance source.

A cross section of the 6BN6 electrode structure is
shown in Fig. 5. Note that the limiter grid is almost
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completely enclosed by a structure at cathode poten-
tial, which in turn is almost completely surrounded
by the accelerator. Note also that the anode and
quadrature grid are almost completely enclosed in
another structure at cathode potential. With such a
structure it should not be surprising that the direct
capacitance between quadrature grid and limiter
grid is less than 0.004 pF. The limiting action of
both grids is accomplished by means of carefully
planned electron-optical conditions. Either grid
will draw no more than 0.5 mA no matter how far
positive it may be driven, and the box structure,
combined with the sheet-beam resulting from careful
electrode layout, yields a sharp cut-off characteristic.
In fact, as long as the signal applied to the limiter
grid is above about two volts r.m.s., the space
current which passes out of the accelerator is carried
rapidly from zero to the saturation value; conse-
quently the name limiter grid is justified, for any
larger amplitude of input voltage will only sharpen
the transition from zero to the saturation value.

The Q of the quadrature coil can vary between
fairly broad limits. On the one hand, it must not
be too sharply tuned, or the amplitude of the quadra-
ture voltage may drop off at large deviations, and the
phase deviation may depart from linearity. On the
other hand, it should not be too broad, since there is
then danger of insufficient quadrature grid voltage
as a result of the reduced quadrature coil voltage.
As a practical matter to insure continuity of operation
with valve replacement, the manufacturer recom-
mends that a total of at least 10 pF of capacitance
be used across the quadrature coil. Needless to say,
careful shielding of the quadrature circuit is necessary,
especially from the input circuit to the limiter grid.
Broadening the quadrature coil tuning will aid in
broadening the bandwidth of the 6BNG6 detector,
but it appears that the practical upper limit will still
not permit its use in a design which calls for a
two- or three-megacycle detector bandwidth. Never-
theless the circuit fits well the requirements of low
cost receivers, since it will still provide a greater-
than-normal bandwidth while providing a high
output voltage, thus contributing to the simplicity
and low cost of such a receiver while keeping quality
reasonably high.

Use as Limiter

The characteristics of the limiter grid suggest
that the 6BN6 can be profitably employed as a pure
limiter. This is in fact the case. For use as a limiter
the manufacturer suggests that the quadrature grid
should be connected to the anode if the maximum
amplitude of output voltage is desired, or fo earth
if limiting on the smallest possible input signal is
desired. Particularly desirable in a limiter is the
characteristic of the 6BN6 that results from its
electron-optical design; limiting does not depend on
flow of grid current, nor in any way on biases deter-
mined by signal levels. Thus there are no time
constants associated with the limiting action, which
cannot be said to be true of the familiar pentode
limiter, or even of some diode limiters. Thus the
6BN6 provides improved immunity from impulse
interference and from rapidly changing signal levels,
in contrast to the pile-up effect characteristic of
pentode limiters. These several advantages have
led to the appearance of the 6BN6 as a limiter in
several high-quality f.m. receivers. It may be that
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Fig. 5. Cross-section of electrode structure in the 6BN6
valve.

its failure to appear as a limiter-discriminator in
inexpensive tuners is attributable to a stigma based
on its television cost-cutting background. Such a
reluctance is certainly not justified, since the 6BN6
when properly used can out-perform the presently
popular ratio detectors and discriminators used in
inexpensive equipment.

A detailed study of the gated-beam limiter at
M.I.T.8 bears out the conclusions stated above about
the excellence of its properties. The study recom-
mends separate control of the biases on limiter and
quadrature grids for optimum adjustment of limiting
characteristics. This appears to be desirable because
of variations in characteristics from valve to valve.
Cascaded 6BN6 limiters with earthed quadrature
grids were used in the Cross-Paananen receiver
developed at M.I.T.%'% and mentioned in an earlier
article in this journal®.

A recently announced R.C.A. development’! seems
to be very similar to the 6BN6 detector circuit
described above. The circuitry is essentially identical,
but the operation differs in that the detector is
normally oscillating, and only for strong signals
does the oscillation cease. For weak signals the
action is along the lines of the locked-oscillator
detector, developed and used some years ago'’,
There is no indication that the 6DT6, the special
pentode developed for this circuit, possesses the
electron-optical limiting characteristics of the 6BN6.
It is possible that a marriage of the two schemes,
combining the good features of both, would prove
interesting. Presumably such an approach would
involve modifying the 6BN6 circuit so that it would
oscillate for low values of input signal.

D.C. Component

There is a characteristic of the 6BN6 detector
that may be considered by some to be a disadvantage.
There is present at the anode a d.c. voltage which
varies in the fashion required for control of an
automatic frequency control circuit, except for
the fact that the voltage level for centred tuning is
not zero but is instead of the order of 100 volts.
This makes difficult, but not impossible, the job of
designing an a.f.c. circuit, the need for which might
better be counteracted by devoting care to the
design of the local oscillator.

Tuning meters can easily be used with the 6BN6
circuit; the limiter grid current, never greater. than
one half milliampere, is a wonderfully sensitive
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gid in tuning weak stations, while for strong stations
the grid current of the preceding intermediate
frequency amplifier stage-—v_vhlch would be ‘thc
logical source of automatic gam‘c.onn"ol _voltage in a
6BN6 receiver—provides a sensitive 1{1d1{:atqr. The
rovision of a zero-centre on-channel indication falls
in the same category as providing a.f.c., however.

Modification of existing equipment to employ the
6BN6 as a limiter-detector is quite practical, and
in most cases will yield an improvement.

Existing limiters can be converted to additional
mtermediate frequency amplifier stages by appro-
priate adjustments of their operating conditions, and
the discriminator or ratio detector transformer can
often be converted into a driver transformer for the
6BN6 limiter grid. Room for a shielded quadrature
coil must be located. The d.c. resistance in the
6BN6 limiter grid circuit should be kept under
200 ohms, lest the flow of grid current upset bias
conditions. The results of such a modification will
generally be as follows: sensitivity will be increased,
noise rejection will be improved, alignment will be
easier, and tuning will be easier. This last feature is
perhaps as welcome as any of the others. It results
from the fact that the broader-than-usual bandwidth
of the 6BN6 detector effectively eliminates the three-
point detection usually encountered, substituting
instead a broad region of smooth tuning with noisy
regions on each side which result from slope detec-
tion in the intermediate frequency amplifier and
consequently. present a highly amplitude-modulated
signal to the limiter grid. This tuning characteristic
makes it convenient to design an inter-station squelch
circuit activated by the super-audible components
present in the inter-station noise.

In closing it might be noted that many applications
other than those mentioned have been found for the
6BNG6. It is useful as a clipper, square-wave genera-
tor, frequency multiplier, gated amplifier, coinci-
dence circuit, slicer, or multivibrator. And finally,
it seems to be the only tube which can be self-biased
to anode-current cut-off.
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Modernizing T.R.F. Television Receivers

By P. F. CUNDY, AM.EE.

F OLLOWING the article by G. J. Conway in the
November, 1956, issue, it is worth while considering
another method of converting Channel-I “straight”
vision receivers to Crystal Palace single-sideband
transmissions, and at the same time introducing Band
IIT reception.

In simple terms this method is to change all sound
channel circuits and traps from 41.5Mc/s to
38.15 Mc/s, the vision circuits from 45-48 Mc/s to
34.65-37.65 Mc/s, and to add a multi-channel tuner
in front. The previous signal-frequency sound and
vision stages are thus converted to the standard
recommended British intermediate frequencies, and
any tuner with the “standard” if. output will do.
. This treatment can be applied to “straight” sets
in each of the following circumstances:—

(1) Upper-sideband types.

(2) Double-sideband types.

(3) Lower-sideband types when a simply added
Band-1II converter cannot be used because of
45 Mc/s re-radiation from the receiver or because of
direct 45 Mc/s pick-up.

In most cases the existing trimming arrangements
on the sound channel cater for the change from

* WIRELESS WORLD, JaNuARry 1957

41.5 Mc/s to 38.15 Mc/s (which is about 8%) and
this is also true of the sound traps. Sets of type 2
and 3 would have had sufficient sound attenuation in
their existing trap circuits to make alterations (other
than tuning) unnecessary.

In general, type 1 receivers will need at least one
additional sound trap. This can be made and fitted
in exactly the same manner as described by Conway,
but, of course, designed to resonate at 38.15 Mc/s.

With the vision circuits, the change in frequency re-
quired is up to 22% and this is usually well outside the
range of the existing trimming facilities. The simplest
way to lower the frequency of these circuits is by addi-
tional capacitance. A value of 6.8 pF is the best
starting point and capacitors of this value should be
connected from anode to earth and from grid to
earth of each valve handling vision-frequency signals.
Care must be taken that these capacitors and the
leads to them are positioned so that the anode-to-grid

‘capacitances of the amplifying valves are not aug-

mented by excessive external feedback, or stability
will suffer.

During alignment it may turn out that the 6.8-pF
capacitor is either too large or too small. In this
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case it should be changed for a 4.7-pF or a 10-pF
capacitor, but 6.8 pF will be right for at least 75%
of the requirements.

The added capacitance increases the selectivity
and this could be troublesome. It is not worth while,
however, changing damping resistors where they
exist and are 10kQ or less. To any circuits which
in the original condition were not provided with
damping resistors, values of 15kQ or 22 kQ may be
added.

On the question of alignment procedure it is im-
possible to give any specific advice. If carried out
by somebody who has an instinct for this kind of
thing it is not difficult, but in the absence of an
oscilloscope and sweep generator it can be tedious. A
good starting point is to align all circuits on
3456 Mc/s and then raise the frequency of two-
thirds of them slowly, leaving one-third at about
36.15 Mc/s and pushing the remaining one-third as
near 37.65 Mc/s as possible without running into
sound-on-vision. It should be borne in mind that
the sound rejectors may require some re-adjust-
ment in the process.

Acceptable performance should always be achiev-
able, with bandwidths of 2Mc/s in all cases and
2.5 Mic/s quite often. Users of the well-known Pye
45 Mc/s strip will find the conversion satisfactory,
and because of the large number of tuned circuits
it is possible to avoid the use of sound traps.
Responses 3dB down at 37 Mc/s, 15dB down at
37.5 Mc/s and 30 dB down at sound carrier frequency
can be achieved by tuning adjustment alone.

Gain lost in adding capacitors and damping
resistors to amplifying stages will be more than made
up by the tuner. Since few of the receivers will have
provision for any form of a.g.c., adjustment of con-
trast control on changing channels will usually be
necessary.

Good results have been obtained with the conver-
sion of several receivers, both commercially-made
and home-constructed. The Cyldon “Teletuner ?

~has been used successfully, and also the G.E.C. type
BT205 adaptor and a home-built tuner.

‘transmissions in the United States.

- - -
Transatlantic Television
BRIEF mention was made in last month’s “ World of
Wireless ” of the successful reception of B.B.C. television
Since then, further
details of the reception arrangements have been given
to Wireless World by Dr. H. R. L. Lamont, European
technical representative of the Radio Corporation of

America.

The main receiving aerial is a horizontally polarized
rhombic (mounted on 50-ft wooden poles) with an
overall length of 329ft. The side angles are 142°
and the side lengths 173ft. The aerial is designed for
our Channel 1, with the main lobe 7° above the
horizon in the great circle azimuth of London. The
far end is terminated in 800 ohms with the near end
working into a 50-ft length of tapered impedance
matching transformer. This feeds through approximately
100-ft of-300-ohm balanced line to the receiving equip-
ment.

From the transmission line a 300- to 75-ohm balun,
having less than 1dB loss, a standing-wave ratio of less
than 1:1.2 and a balanced to unbalanced ratio greater
than 18 dB, is used. The pre-amplifier has a noise factor
of 5dB or less and a gain of approximately 25 dB. A
network designed to reduce interference from strong off-
channel stations is in the circuit after the pre-amplifier.
Thereafter, the signal is fed to two Ekco T283 receivers.
Two receivers are used because, with weak signals and
intereference, optimum sound tuning does not always
correspond to optimum picture tuning. Both receivers
have been equipped with cathode-follower —output

- systems, vision being taken from the second detector and

sound from the loudspeaker speech coil circuit. The
vision signal is then fed to a microwave relay system
for transmission to the NBC Laboratory in New York,
a distance of 70 miles from the receiving station at River-
head, Long Island. Sound is conveyed by line.

In New York another Ekco receiver with an additional
amplifier having a gain of approximately 10 to 1 is
installed. Output from the amplifier is d.c.-restored by
means of a diode where it is applied to the reguiar vision
amplifier within the receiver. The received picture is
then re-televised by a Vidicon camera chain operating
from an RCA sync generator. The camera utilizes a
25-mm, 1.4 lens, and with this lens is capable of 600-line
horizontal resolution.

Although recognizable signals have been received there
has been considerable interference and multipath effects.

SHORT-WAVE CONDITIONS

Prediction for January

Hers MONTREAL BUENOS_AIRES JOHANNESBURG HONGKONG Hers
0 T Lk " : 5°
0 o SN Y P X S A M 2 i 40
0 . 7 X e v g ¥ 3N 30
20 : . = 20
HE====¢ = = 7 3f S s
— < i 3 X,
|0_ N f o 7 \‘\.. IO
8 = 1 g
6 6
5 5
4 4
3() 4 12 16 20 00 4 t2 16 20 0 4 12 16 20 00 4 12 16 20 05
G.M.T. G.M.T G.MT. G.M.T.

THE fuli curves given here indicate the highest fre-
quencies likely to be usable at any time of the day or
night for rteliable communications over four long-
distance paths from this country during January.
Broken-line curves give the highest frequencies that
will sustain a partial service throughout the same period.
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esesesenes FREQUENCY BELOW WHICH COMMUNICATION SHOULD
‘BE POSSIBLE FOR 25% OF THE TOTAL TIME.

— — — PREDICTED AVERAGE MAXIMUM USABLE FREQUENCY

—————— FREQUENCY BELOW WHICH COMMUNICATION SHOULD
BE POSSIBLE ON ALL UNDISTURBED DAYS

WIRELESS WORLD, JANUARY 1957

www americanradiohistorv com


www.americanradiohistory.com

LETTERS TO THE EDITOR

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

Is Distortion Unpleasant?

AS A. J. Hickman points out (December, 1956, issue),
one can get used to anything: vibrato, dominant seventh
chords, even deliberately mistuned “jazz” pianos, are
sought after and give pleasure if not overworked.

The point is that all these effects are under the con-
trol of the musician, but the products of non-linearity

ot.
2 findhead. HENRY MORGAN.

Disc Replay Equalizers

THE article by J. D. Smith on “Disc Recording
Characteristics ” in the November 1956 issue gives in-
correct formule for the components of the combined
network in Fig. 3. It can be shown that the correct
formule should be as follows: — '

nR

LIA

n=(t+t-t,~ )7,

v Cm V, RG=1,

Ca
] RCy= t1
8= 4ttt %

Another - network which will give an identical
frequency response curve is:—
Lttt
m=___ 1t
Pttty
tt,
PP L
RCe= t=3n =
L1Rs)
RCpy= ="
0T TE -1,

The error in Mr. Smith’s formulee may explain why
his feedback circuit shown in Fig. 4 does not appear
to conform to the combined network diagram.

It can be easily demonstrated that the frequency
response V,/V of the combined networks above is exactly
the same as the variation with frequency of the impe-
dance seen looking back into the output terminals of the
network, so that these networks can be used directly in
the feedback loop of an amplifier to get the desired replay
characteristic. A third network is also available giving
the same impedance variation.

A practical circuit would be:—

FINE GROOVE ~ COARSE GROOVE
mR = 33M0 13M0
C¢ = 860pF 2,200pF
R = 270k 200k
Cp = 300pF 300pF

If the gain of the valve is not enough to prevent the
bass response from flattening off due to the feedback
becoming inoperative, then the value of mR may be
increased or even omitted.

E.M.I. Studios, London, N.W.8. W. H. LIVY.

The Author Replies :

YOUR correspondent is quite right in taking me to task
for misquoting the formule in Fig. 3. It will be noted
that the expressions I gave are in fact approximations
to the correct ones, since that for » may be rewritten as

t3—1 t . 13—t .
n=|=2 2)(1——1) which reduces to 22, as given,
173 2 2]

. 1212
In either case RCp = X2,
nty

when 1 <t,. Since Fig. 3.
is intended to illustrate formal networks, I must apolo-
gize for quoting the approximate formulz.

The approximation is valid when pre-emphasis is
applied sparingly, as has been the practice in the past
but which is scarcely true with the B.S.S. characteristics :
the approximation is fair for the coarse groove case but
somewhat gross for fine groove. The major mmaccuracy
is in the limitation of bass boost and does not exceed
2 dB, which for many purposes is sufficiently accurate.

The circuit of Fig. 4 of my article is not derived

R Ce
R . R Co
nR§ = Ce ng
TcA C ¢R G
Lttt
ft D L =t
n=(n+ty-t-2) 4 m=,__th ¢ =52
. A h 1 v
LR s} _
RC\= 1 RC= &= 37 % RCe =1
tt
_ tt _ (6=t
RCs f o+t ty~ 4ty RCo= tt =1 RC = —%7,
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directly from this combined network. Only two of the
required time constants, ¢, and t,, are included in the
feedback network itself; the third appears by virtue of
the finite gain of the valve which limits the bass boost.
(If a circuit is to be used for equalizing several charac-
teristics, some of which require less boost, this can be
reduced by means of R,.) There is a fourth time con-
stant, t,, due to the fact that the h.f. cut does not
continue indefinitely. Hence, the overall response is of
the form:—

dB

!
1
|
)
i ' |
| ! '
1 ! 1
| ) 1
! ! |
| ! i
] | i
1 1 1
1, | !

21ty 2ty 2Tt

In practice, this highest time constant is not observed
since it occurs beyond the pass-band of the amplifier.
The conditions giving the three plateau regions were
shown in Fig. 5. It is clear that the design of the
equalizer involves a knowledge of the gain of the stage
and even then is not quite straightforward because the
feedback network provides frequency-dependent loading
on the anode circuit, so modifying the response in a
manner which tends to increase both the bass boost
and treble cut and should be allowed for (most readily
by experiment).

Note that under the bass boost condition the stage
is working without feedback so that the maximum mid-
band gain is realized. Against this it must be admitted
that the limiting boost is dependent on valve parameters
and therefore liable to change with ageing, etc.

The two practical circuits cannot be directly compared
as they fulfil different operational requirements. The
one given by your correspondent employs more feed-
back and hence gives equalization accurately controlled
by the network elements, but at the expense of overall
gain. In many instances, greater gain is required and
this is achieved by raising the network impedance until
the bass boost is Iimited by the available valve gain and
not by the network itself. Under these conditions it is
often ‘convenient to include redundant resistors in order
to avoid the use of inconveniently large values and the
circuit may then take a form similar to that which I
gave (which is in fact a derivative of the third network
given in Mr. Livy’s letter).

Watford. J. D. SMITH.

Scale Distortion Again

“ M. G. L.” ends his review of a high-fidelity test record
(December issue) by saying of loudness controls that they
try “to reproduce an orchestra as it would be heard a
long way away with the frequency balance as it would
be audible much closer; and this cannot possibly lead
to natural results.”

The problem of scale distortion (loss in the ear of bass
and treble at loudness levels less than natural) cannot
be solved by ignoring it. The Fletcher and Munson
curves show the loss of bass to approach 14 dB per octave
at very low levels, and compensation is essential to hear
the bass at all. Reproduction of an orchestra at full
volume cannot be tolerated in ordinary rooms, and wouild
be unnatural anyway. Reduction by ordinary (uncom-
pensated) volume-control in effect removes the orchestra
“a long way away” with loss of bass and treble, and
makes the music thin, monotonous and tiring to listen to.

Reduction by compensated volume—so-called loud-
ness—control effectively leaves the orchestra at its proper
distance, but playing quieter (or with fewer members,
if you will) as would be expected within the confines of
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an ordinary listening room, and therefore IS more
natural.

Absolute fidelity in the home cannot be hoped for,
due to the many well-known causes, but compensation
for scale distortion is a valuable aid to the illusion of
naturalness and the pleasure of listening—the real aim.

Walsall, Staffs. STANLEY MAY.

The Reviewer Replies :

I CANNOT agree with Stanley May’s statement that
“ reproduction of an orchestra at full volume cannot be
tolerated 'in ordinary rooms and would be unnatural
anyway.” The aim of correct reproduction is surely to
produce in the ear the same sound pressures as would’
be produced in the ear in the concert hall. Subject to
the usual distortions this can be achieved, and in the
opinion of many people, including myself, leads to the
most natural results. Many of us who share a belief in
this standard think that music is often reproduced too
loud by “hi-fi” addicts.

If an orchestra were to play quietly or with fewer
members in the concert hall, owing to the scale distor-
tion Mr. May mentions, the frequency balance heard
would be different from that of a normal orchestra,
Thus, even if for some reason we wish to reproduce our
music as it would be played by such a smaller orchestra
at the same distance as usual, it would be unnatural to
compensate in the living room for a change which would
remain uncompensated in the concert hall.

It is, however, possible that reproduction sounding like
an orchestra which is the wrong size and has an incorrect
frequency balance may be preferable to reproduction
sounding like an orchestra of correct size and balance
which is too. far away. If we are restricted to these
alternatives there may be some justification for Mr.
May’s use of a “loudness” control, but neither of these
alternatives attempts to provide the correct reproduction
that can to a large extent be achieved.

M.G.L.

The UL Circuit

I NOTED Grant’s application (September, 1956, issue)
of the UL circuit to single-sided pentodes with some
interest. My company suggested this to a magazine editor
here in the U.S. and he turned down the suggestion with
the argument that it would not pay commercially since
there is a patent licence problem. :

A tap is required on a small and low-cost output trans-
former, and an engineer at one of the transformer
companies was of the opinion that the tap cost would
exceed that of an RC network for a conventional inverse
feedback loop. Hence the UL circuit for a single-sided
pentode doesn’t seem to appear commercially attractive.
However, in my opinion, it should work out better than
an RC loop since there should be less trouble with poor
“ phase bandwidth ” produced by a cheap output trans-

former.
TED POWELL.
Great Neck, L.I, U.S.A.

Audio Demonstrations

THE letters from C. Streatfield and H. Glover published
in your October issue criticize the Radio Show demon-
strations of sound-reproducing equipment and, in
particular, the choice of programme material.

Perhaps the manufacturer who has the listener’s ear
for only a few minutes can be forgiven for trying to
produce impressive rather than natural sounds. But if
a test of naturalness is required, I, personally, remain
convinced that speech is the best material. When well
reproduced at the correct volume level the illusion of
reality is, to me at least, greater than with other sounds
well reproduced. But equipment which produces im-
pressive bangs, crashes and tinkles doesn’t necessarily
seem to reproduce speech naturally.

London, N.W.7. W. J. CLUFF.
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cable links. The quality of the service rests upon
that of the receiver at each station and the Germans

claim that, with the receivers used, it is impossible

to detect any degradation in quality even after six
successive transmissions and re-transmissions.

One of the most complicated of these networks is
that used by the Bavarian broadcasting authority and
this is shown in the illustration. It is obvious that
there are limits to the use of this system where a
number of networks are used over a wide area in-
volving many transmitters. Under these conditions
one could conceivably arrive at the position where
interference from another network could become a
problem. In fact, this position has already arisen in
Germany and, in future, cable links will be resorted
to as the networks expand. Even so, all the cable
links between transmitting stations and the extensions
to the studio centres will eventually be able to
transmit frequencies up to 10-11.2 ke/s.

Why Not in This Country ?

It is realized that with its present network of v.h.f.
stations it would be impossible for the B.B.C. to
employ Ballempfang. However, the ultimate aim is
for about 30 stations to cover the country with a
three-programme service, and it would be encouraging
to know that the B.B.C.’s intention was to use direct
re-broadcasting and/or radio links to give us the kind
of reproduction of which v.h.f. is capable. High-
quality transmission might re-create public interest
in sound broadcasting and stop the rot to television.

In Italy v.h.f. broadcasting is spreading fast,* but
for a rather back-handed reason. Like our own
B.B.C,, the Italian authorities decided to place the
v.h.f. sound and television transmitters on the same
sites. Initially, it was proposed to proceed at a fairly
leisurely pace determined by the rate at which a co-
axial cable network could be laid. However, the
public demand for television proved so impatient that
it was decided to abandon the coaxial link in favour
of microwave radio links. This enabled the authori-
ties to bring into service simultaneously all the tele-
vision transmitters initially projected and, in addition,
the service has been extended to 83% of the popula-
tion instead of the 54%, originally planned.

In order to bring the v.hf. sound broadcasting
service into operation equally quickly, direct re-broad-
cast links are used in all but a few cases where micro-
wave links are again resorted to. It is interesting to
note the operational system evolved on the various
transmitting sites. These sites are divided into three
categories : main, secondary and satellites, of which
there are 19, 16 and 48, respectively. This classifi-
cation has nothing to do with the importance of the
stations but with staffing. Thus, the main stations are
fully and continuously manned; the secondary
stations have a permanent caretaker with a team of
engineers in attendance for short periods; and the
satellites, which are automatically switched on and
off, have no permanent staff. There is a lovable
Latin touch to the monitoring system adopted for the
satellite stations. A local big-wig in the nearest town,
such as the policeman or postman, is appointed to
this task. If the transmission should fail, he can
bring in a reserve transmitter by remote control,
after which it is his duty to telephone a report to
the nearest main station.

While on the subject of radio links, it is notable

* Italy now has 102 transmitters in service.
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that Denmark is considering the possibility of com-
bining both sound and television links with those for
the multi-channel telephone circuits.  This would
enable common power supplies to be used with a
consequent saving in cost.

Comparative Costs

In the E.B.U. Report a number of countries have
given details of actual or probable costs of imple-
menting v.h.f. networks. These are not of general
interest except in the case of Sweden where an inter-
esting cost comparison is made between v.h.f. trans-
mission and wire distribution. Three proposals are
put forward :

(a) A national f.m. network reinforced by wire
distribution where reception is poor;

(b) National wire distribution; and

(c) F.M. transmitters for densely populated areas
with wire distribution elsewhere.

The estimated cost for each of these schemes is
£56M, £81M, and £52M, respectively. There does
not seem to be much to choose between them. How-
ever, when the cost to the listener in new receivers
or connecting cords for wire distribution is added,
the picture becomes very different. This adds a
further £115M, £8M and £95M, respectively. In
spite of the economic factors, the Swedes have
decided to adopt proposal (c), mainly on the grounds
that radio distribution would enable a second pro-
gramme to be brought to the densely populated areas
much sooner than if wire distribution only was used.

Without wishing to resurrect the now very dead
f.m. versus a.m. controversy, it is illuminating to
compare the Swedish and British approaches to alter-
native systems. The figures presented to our Tele-
vision Advisory Committee dealt with the capital cost
of erecting and maintaining the transmitters only and
left out the cost to the listener entirely. As can be
seen from the Swedish figures, this cost can represent
a substantial charge on the national income. It is
to be hoped that on any future similar occasions
which may arise this important factor will not again
be omitted.

Before leaving the subject of wire broadcasting, it
should be mentioned that no reference is made to it
in the Swiss contribution despite the fact that Swit-
zerland already has a first-rate network. Neverthe-
less, a2 network of f.m. transmitters is to be erected.

Because of the complex network of v.h.f. transmit-
ters in Western Germany, v.h.f. portables and v.h.f
car radio have become popular. A further interest-
ing development in Germany is the marketing by
several firms of receivers that are able to receive tele-
vision sound in addition to Band II transmissions.
The purpose underlying this is that the addition of a
simple vision-only receiver converts it into a com-
bined sound and television receiver.. It should, of
course, be noted that the German television system
uses f.m. sound and, furthermore, that v.h.f, sound
broadcasting came before television in Germany.

A final note with a dreadful warning from
Germany. The use of a 10.7-Mc/s intermediate
frequency with poorly protected oscillators has
resulted in “a critical situation so far as the final
development of the v.h.f. network is concerned.”
There appear to be four million such receivers in
use in Western Germany. No further comment is
necessary.
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Cascode Characteristics

GRAPHICAL METHOD OF CONSTRUCTION

By W. GRANT, Bsc.

HE derivation of cascode characteristics by the
use of the mathematical formula is a useful method
of estimating the working parameters rapidly.
It can, however, be misleading and a graphical
approach presents a clearer picture and may lead to a
better appreciation of the cascode mode of operation.

The static 1,/V, curves of ‘ single” valves are
drawn with V, and V, stated relative to the cathode.
The static curves of valves in the cascode connection
are likewise stated relative to the cathode of the lower
section. Fig. 1(a) shows the connection of two triodes
in cascode indicating the voltages to which reference
will later be made and the currents which do or may
flow. Since the purpose is to derive the static charac-
teristics no anode load is shown. Fig. 1(b) shows the
d.c. voltage vectors for the general case,

In straight cascode operation V,, is fixed and for
the purpose of measuring the static curves V,, may
be fixed at each of several values while V,, is varied
in steps over the working range at each fixed value
of V,y, or vice versa. The curves of Figs. 5(b) and
(6b) were measured using the first of thesealternatives.

Figs. 2(a) and 2(b) show the I,/V, curves of two
triodes. Fig. 2(a) will be considered to represent
the lower section and Fig. 2(b) the upper section of a
cascode pair of which the I,/V, curves are displayed
in Fig. 3 and are derived as follows.

It will be seen from Fig, 1 that

Val = sz = ch - ng (1)
and Vaz = Vac - sz = Vac - V(Ic + ng (2)
Equation (1) defines the constancy of V,; and V,,

(a) VI (2 12a17)
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Vac
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(a) (b)
Fig. I. (a) Cascode arrangement with voltage and current
symbols used in the text. (b) Voltage vectors.

(the origin of the 1,/V, curves of the upper section)
for any constant value of V,. These two deductions
from equation (1) make the graphical determination
of cascode characteristics rapid and simple. The
routine is tabulated below. The ¢ something
over ” and ¢ somewhat >> become self-evident as the
tabulation proceeds.

(1) Set out the I, axis to a value equal to I;, at V,,
equal to the proposed V,, and something over, and
the V,, axis to the supply voltage available, say 500 V.
(2) Erect the 1,,/V,, curves (marking them lightly)
for all relevant values of V,; up to a value of V,
somewhat exceeding V.

(3) Since V,, = V,, when V,, = zero, erect the
1,4/Vgas cutve for V,, = zero taking V,, as the origin
of the curve,

.(4) Mark off on the curve of step (3) the currents

(b) V2 (V2 12847)
20 \
\
Vg=0 -5\ -10 -1s
5 N
4
I 24 =20,
(m?\) \\4

[ 100 200 300 400
Va (VOLTS)

(a) and (b) Representative characteristics of two dissimilar triodes.
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Fig.. 3. Construction of cascode characteristics. Note that the

curves of VI are the same as in Fig. 2 (a), but that the origins
of the V2 curves are successively displaced to the right by increments
equal to the bias V .
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Vac(VOLTS)

300

I, atV,, =V, for V,; = zero, —1, —2
volts, etc.

(5) Choose a convenient value of V,, say
—5 volts, and erect the I,,/V,, curve for
V3 —5 taking (V,, + 5) as the origin,
(6

Mark off on the curve of step (5) the
currents I, at V,, = (V,, + 5) for V,
= zero, —1, —2, etc. Steps (5) and (6)
are to be repeated for larger values of V,,
making the appropriate adjustments in the
origins of the I,,/V,, curves, until the
defining points are plotted as far as desired
or the data allows.

(7) Join up all points corresponding to
V, = zero, those corresponding to V,,
—1, and so on.

Carrying the argument to the left of
the curve V,, = zero (step 3) it is seen
that V,, becomes positive and I,, becomes
less than I, by I,,. Giventhe],/V,data
in the V, positive region and also the
1,/V, data for the upper section, the
curves may be completed. Such data is
published for very few valves so all that
can be said is that I,, falls off in some
unknown fashion. This is seldom of
importance since the area is valueless for
linear amplification.

The working boundaries are marked
on Fig. 4: they are:—

A, the onset of grid current, I ,, in the
lower section. This is a strict limit if the
grid is returned to chassis through a
resistor but may, of course, be relaxed
if the return is through a coil of negligible
resistance.

B, the limit of linearity of V,;. This is
variable and depends on the degree of
distortion which can be tolerated.

C, the onset of grid current, I, in
the upper section. This is a limit to be
respected as I, = I,; — I,.

Left: Fig. 4. Complete curves developed by
the method of Fig. 3 with the addition of
working boundaries for linear operation.

Below: Fig. 5. Characteristics of a 6SIN7
cascode stage; (a) graphical construction
(b) measured. :
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Fig. 6. (a) Graphically constructed, and (b) measured characteristics of 65L7 cascode stage for V,,=150V.
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impedance “upper’’ section (VI=4% 65L7, V2=1 6SN7) Vac (VOLTS)

V,,= 100V.

D, V,, max. == (for all practical purposes) V,, -+
rated V,, max. which in normal usage denotes the
maximum supply voltage. Some liberty can usually be
taken with this limit, but on the other hand noise is
liable to increase with V, and this should be taken
into account in low-level stages.

E, W,, max. This is for all practical purposes the
W ,. curve shifted by V..

Fig. 5(a) presents the graphical derivation of the
characteristics of a 6SN7 cascode stage, and Fig.
5(b) displays the results of test measurements made
on a 6SN7 valve of RCA manufacture chosen at
random. The agreement of the two curves is good
and any load line chosen from the derived curves is
satisfactory when transferred to the measured curves,
if permissible tolerances are borne in mind. -

Fig. 6(a) presents the graphical derivation of the
characteristics of a 6SL7 cascode stage, and Fig.
6(b) the results of test measurements. The agree-
ment is good for x and, although the measured valve
runs at a higher current, g,, is only 159% high.
. Again, any load line chosen from the derived curves
is satisfactory when transferred to the measured
curves. A load line R, = 150 kQ, representing the
following grid resistor R, = 400 kQ, in parallel with
the anode load R, = 250 k, is drawn on both curves.

WIRELESs WORLD, JANUARY 1957

This demonstrates the importance of adjusting such
critical circuits to designed anode current rather than
to grid bias voltage.

Low values of V,, are sometimes useful. Fig. 7
shows the cascode characteristics of a 6SL7 at
V,. = 75 V when, with an anode resistor of 1 MQ
and following grid tesistor of 2 MQ, the gain is
approximately 400 and the safe peak output voltage
is at least 60 V.

Fig. 8 shows that there are advantages in using an
upper section of low impedance if the largest possible
output voltage is required with modest h.t. supply
and values of R, and following R, appropriate to an
output stage.

The graphical determination of the cascode curves,
given any pair of triodes, is quickly made and presents
a clear picture of the properties and limitations of
that cascode pair. The determination of the cascode
characteristics by the use of formule is less accurate
unless tediously repeated for many points from data
which have in most cases to be found by measure-
ments made on the triode curves. The formulz,
however, do supply the quickest estimation of the
dynamic properties of a cascode pair provided the
appropriate values are inserted. It is easy to choose
the appropriate values by reference to the foregoing.
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to the Third and Home transmissions successively,
reducing C, to produce beat notes and plotting the
dial readings as before.

By joining up the three points plotted from the 9th
harmonic, and the three points plotted from the 8th
parmonic, two curves will now be obtained, and
assuming that the receiver has throughout been tuned
to one or other of the transmissions from Wrotham,
these will probably be similar to the curves shown
by solid lines in Fig. 2. Here, however, additional
points were obtained from North Hessary Tor.

It now remains to connect the two curves, as
shown by the dotted portion in Fig. 2. This, as will
be seen, is bound to be an approximation, but assum-
ing a reasonably linear characteristic a fair degree of
accuracy will be achieved if the dotted portion is
drawn as a straight line. In addition, either end of
the completed curve may be extended, if required,
either notionally or by using as reference points the

carrier frequencies of any other receivable v.h.f.
transmissions. A v.h.f. scale can be added along the
base line of the calibration chart as shown in Fig. 2.

The frequency stability of the oscillator is good,
apart from a slight positive drift which takes place
during the warming-up period. As the extent of this
drift depends largely on the nature of the coil former,
compensation can be effected by selecting a negative
temperature coefficient capacitor for C,, or possibly
a combination of capacitors having negative and posi-
tive characteristics. The direction of drift can
readily be ascertained by heterodyning a harmonic
of the oscillator with -a carrier of known frequency
stability in the manner described earlier in this
article. If, after setting C, to the null point, the fre-
quency of the beat note changes, and it is necessary
to decrease C, to restore the null point, the tempera-
ture coefficient of the -circuit is clearly positive, and
vice versa,

COMMERCIAL

Ferrite Cores for various applications, as well as iron-
dust and flake-iron cores, are among the materials and com-
ponents described in an_illustrated brochure devoted to the
products of the Chemical and Metallurgical Division of
Plessey. Applications as well as physical properties and
parameters are discussed. Obtainable from the Company
at Wood Burcote Way, Towcester, Northants.

Germanium Diodes and Transistors.—The Telefunken
manual mentioned in our last issue can be obtained from
Tellux, West Mall Works, 27-29, Rabbit Row, London, W.8,
who are agents for these products in Great Britain.

Components and Accessories, including coil packs and
turrets, and drilled chassis and kits of parts for popular
receivers and amplifiers. A general catalogue, with many
detailed drawings, from Denco (Clacton), 357-9, Old Road,
Clacton-on-Sea, Essex, price 9d.

Record Changer in which the required speed, record size
and appropriate needle are all selected in one movement
by a single control device. Improved version of an earlier
model, with heavy turntable, new removable pick-up arm
with ceramic crystal cartridge, and lower overall height.
Brochure on the RTW-6 from Luxor Radio, Motala,
Sweden.

Oscilloscope, with 33-in p.d.a. tube, suitable for pulse and
television work. The Y amplifier has a response to 6Mc/s
with no overshoot or ringing and a sensitivity of 50mV per
0.8-cm graticule division. Time base, triggered or repetitive,
variable from 0.2sec to 3usec. Specification and description
on a leaflet from Telequipment, 313, Chase Road, Southgate,
London, N.14.

Relays by various manufacturers, including aerial, co-
axial, polarized, galvanometer and other special types. Illus-
trated leaflet giving brief specifications of about 70 different
lx:godcls, from Radio-Relais, 18, Rue Crozatier, Paris 12,

rance.

Low Frequency B.F.0. covering 2c/s to 4kc/s in two
ranges, on logarithmic scale, which can be swept automatic-
ally at predetermined rate by flexibly coupling tuning
capacitor to pen recorder or other motor. Automatic out-
put regulator maintains constant output to within 1 or 2 dB.
Output impedance 6, 60, 600 or 6000 ohms. Leaflet from
B & K Laboratories, 59, Union Street, London, S.E.l.

Moulded Knobs, Handwheels and Dials.—An illustrated
catalogue from the British Electric Resistance Co., Queens-
way, Enfield, Middlesex.

Television and F.M. Distribution System (Dumec) for
hotels, showrooms, etc. A range of accessories, including
attenuators, filters and outlet boxes, has been developed for
extending the system and is described in a leaflet from Rain-
bow Radio Manufacturing Company, Blackburn, Lancs.

Equipment Handles of simple design in brass, chromium
plated or gold oxidized, with 2 B.A. tapped holes. Leaflet
%‘ﬁgxlearwin Engineers, 101-105, Nibthwaite Road, Harrow,

esex,
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Instrument Control Knobs and general purpose types. An
illustrated leaflet showing the range available from Uncles,
Bliss and Co., New Parade, Cherry Orchard Road, East
Croydon, Surrey.

Midget Prefabricated Cabinets (Widney Dorlec), made up
from basic components of slotted corner rods, thin side
panels to fit in the slots and thick top and bottom panels
(see our April, 1956, issue, p. 179). Illustrated brochure

" and price list of the various components from Hallam, Sleigh

and Cheston, Oldfield Road, Maidenhead, Berks.

Fractional H.P. Geared Motors for slow speeds between
0.2 and 840 r.p.m. Also centrifugal electric pumps, extraction
fans, sump pumps, mains transformers (including variable
types), meters, sliding resistors and synchronous timing
devices. Illustrated leaflets from M.R. Supplies, 68, New
Oxford Street, London, W.C.1.

Tape Recorder, two-speed, with 4-watt amplifier and three
loudspeakers—a 6-in elliptical type with two 2%-in treble
units. Frequency response 50c/s-9kc/s at 3% in/sec and
to 13kc/s at 7% in/sec. Fast forward or rewind time:
1% minutes. Description and specification of Model TK8-3D
from Grundig (Gt. Britain), 39-41, New Oxford Street, Lon-
don, W.C.1.

Components and Accessories; an illustrated catalogue for
November, 1956, from Radiospares, 4-8, Maple Street,
London, W.1.

CLUB NEWS

Bradford.—The mesting of the Bradford Amateur Radio
Society on January 15th will be held at the Bradford Tech-
nical College where Dr. G. N. Patchett will speak on
television. On January 1st G, F. Craven will discuss auto-
mation, and on the 29th A. Davies (G3INW) will deal with
simple receivers. These two meetings will be held at
7.30 at Cambridge House, 66, Little Horton Lane. Sec.:
F. J. Davies (G3KSS), 39, Pullan Avenue, Eccleshill, Brad-
ford, 2.

Leicester.—A symposium on mobile operation will be pre-
sented at the meeting of the Leicester Radio Saeciety on
January 14th. A fortnight later R. Macqueen (G3DVP)
will speak about the Clapp V.F.O. on 28 Mc/s. Meetings
are heid at 140, Highcross Street. Sec.: J. Tranmer, 4,
Grocot Road, Evington, Leicester.

Newbury.—At the meeting of the Newbury & District
Amateur Radio Society on January 25th at 7.30 at Elliott’s
Canteen, West Street, L. A. Parnell (G8PP) will speak on
world-wide commercial communication,

Wellingborough.—* Principles of radar” is the title of
F. Wright's address to members of the Wellingborough and
District Radio & Television Society at their meeting on
January 3rd. On the 24th G. A. Wilford will deal with the
principles of television. The club meets every Thursday at
7.30 at the Silver Street Club Room. Sec.: P. E. B, Butler,
84, Wellingborough Road, Rushden, Northants.
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Improved “Dip” Soldering of
printed circuits is offered by a new
technique in which the work is not
actually dipped as at (@) but passed
continuously at 2-4ft per minute over
a wave of molten solder forced up
by a nozzle in the bath (b). This
avoids the discontinuity of the dip-
ping or rocking inovements normally
required and the consequent break in
production flow. Fry’s Metal Foun-

—_—— e
(a)
NOZZLE
————
(b)

dries, who have introduced a machine
embodying this idea, claim that it
allows flexibility in the rate of pro-
duction and the size of circuit boards.
There is positive expulsion of flux
gases, freedom from trapped flux
which may prevent wetting, and a
reduction of “icicles” and “bridg-
ing” The stream of solder is con-
sistently clean, and, being continuous,
prevents surface cooling, thereby
allowing a lower working tempera-
ture or a shorter contact period.

Wide Magnetic Tape, 1 inch across,
seen at a recent E.M.L electronics
exhibition, was stated to be suitable
for recording television signals. The
composition was _slightly different
from sound-recording tape. An ex-
perimental television-on-tape record-
ing equipment is being developed by
the B.B.C. Research Department and
details can be expected within the
next few months.

Symmetrical Transistors are rather
rare devices in which the two outside
electrodes  have interchangeable
roles. Each can act as either emitter
or collector, depending on the
polarity of the applied voltages.
Only one commercially available ver-
sion, the S.T.C. type TS4, appears
in Wireless World “Radio Valve
Data.” Curiosity about possible ap-
plications was partly satisfied at the
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recent LE.E. Ferrites Convention,
when D. S. Ridler and R. Grimmond
described a transistor access selector
for their new drilled-block ferrite
storage device (see Dec., 1956, issue,

p. 596). In this selector the sym-
gnetrical transistors are used for gat-
ing both positive and negative pulses.

Open-sided Lines are the latest
thing for simple and cheap transmis-
sion of rf. energy. One example is
a single-wire line connecting a re-
mote aerial to a television distribu-
tion system (Radio and Television
News, Nov., 1956). The characteris-
tics are those of a coaxial cable with
its outer conductor at infinity, and
wave propagation is largely  axial.
The line is connected to ordinary co-
axial input and output cables by
means of large metal cones (see
sketch) which make the transition
between the “outers ” and the infinite
spacing. Losses, which increase with
- bends, are 10-20dB per mile, and in-
termediate amplifiers are needed to
cover the 15-mile stretch. Another
example is waveguide of H-shaped
cross-section, open at top and bottom
(Electronic Industries, Nov., 1956).
Intended for millimetre waves, it con-
sists of a plastic moulding with metal-

58in MAX. DIA.
FOR 70Mc/s

mtTALLIZED
SURFACES

DIELECTRIC

lized coatings on the legs of the H
(see sketch). Attenuation decreases
with increasing frequency, and less
than 0.19% of the energy travels out-
side of the guide. Fabrication and
jointing are simple.

Negatiye—Resistance Transistor re-
cently introduced by General Electric

www americanradiohistorv com

in America has a characteristic like a
point transistor that will give a re-
generative switch-over action in bi-
stable switching and computing cir-
cuits (see figure). At the same time
it has the uniformity, stability and
reliability of a junction type. The
Unijunction transistor, as it is called,
is made from silicon and so can be
operated at high temperatures. Be-
cause Of its characteristic it will do
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the work of the two junction tran-
sistors normally required in a bi-
stable trigger circuit. ‘This should
make possible a considerable simpli-
fication in the design of switching and
computing equipments using large
numbers of transistors, with conse-
quent reduction of size and cost.

Binary v. Decimal notation was
discussed by Dr. M. V. Wilkes at a
recent LE.E. meeting on data pro-
cessing equipment. Many people
have assumed that the decimal form
is more suitable for data processing
since very little computing is involved,
and conversion to and from binary
is a waste of time. Dr. Wilkes
stressed, however, that a paramount
problem in many data-processing
systems is that of storing large
quantities of information, and this
can be done a good deal more
efficiently by binary techniques.

Transistor Biological Amplifiers have
distinct advantages over those using
thermionic valves because of low
microphony—normally a source of
trouble on biological recordings.
Moreover, their compactness allows
them to be operated very close to
the subject. This avoids the need
for long input leads which can pick
up - interference and mask the re-
quired waveform. A four-stage
transistor pre-amplifier for electro-
myography with a noise output of
only 154V is described by R. E.
George in Vol. 7, No. 1 of the Pro-
ceedings of the Electro Physiological
Technologists’ Association.

Telephone-line  Television, made
possible by slow scanning, illustrates
the communication theory principle
that you -can transmit a lot of
information in a narrow-bandwidth
channel if only you take sufficient
time over it. In one system,
developed by Thompson Products
for transmitting still pictures of
documents (Electronics, Nov. 1956),
the scanning rate is 2-7 complete
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NEGATIVE RESISTANCE

By «CATHODE RAY”

SOME while ago Thomas Roddam posed a very
interesting question*, Interesting, that is to say, to
those who, like myself, are intrigued by questions
which seem at first sight to imply something contra-
dictory in accepted theory, but no doubt irritating
to the “practical” folk who regard such things as
mere hair splitting and a waste of time. Personally I
don’t think it is a waste of time, even for a practical
man, to look into any apparent contradiction. If
there really is something wrong with accepted theory,
then the sooner it is put right the better; but if (as is
considerably more likely) it is only our view of it
that is wrong, then that is a good thing to put right,
too.

Suppose we pass various amounts ~of current
through a resistor, and in each case measure the
voltage between its terminals; then (provided we take
care to keep the temperature of the resistor constant)
we usually find that a graph of voltage against cur-
rent, such as Fig. 1,is a straight line. We conclude,
as did Dr. Ohm long before us, that current and

]

Nfpm——————

V (POTENTIAL DIFFERENCE IN VOLTS)
N} ISR
[ PN,

[}
1
1
]
1
|
T (CURRENT IN AMPS)

Fig. |. Graph of voltage drop against current for ordinary
linear (ochmic) resistance.

voltage are directly proportional to one another, so
that the ratio V/I for any particular resistor is always
the same, no matter what the values of V and L
This ratio has become quite well known as resis-
tance,” denoted by R. We can easily see that with
any given graph scales it is proportional to the slope
of the graph. The line is, in fact, often regarded as
representing the resistance. But for ordinary resis-
tors there is really no need to make a graph; the

_value of R in ohms (i.e., volts per amp) provides all
the needed information.

While this “law” established by Ohm still holds.

good for a sufficiently large number of parts of elec-
trical circuits for it to be extremely useful, the num-
ber of parts for which it does not hold good has
tended to increase rather noticeably of late. I have
it on American authority? that already 7,000,000,000

* ¢ Negative Resistance,” Wireless World, July 1954, p. 336.
+ D. G. Fink, “ Transistors v Vacuum Tubes ”’; Proc. I.R.E.
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A Mystery of the
Backward Bending Curve

valves have been manufactured, and every one of
them flagrantly disobeys Ohm’s law. So far only a
very few million transistors have been produced, but
Dr. Shockley has predicted an “explosive ” increase
very soon. And think, if you can, of all the metal
rectifiers and neon tubes and Metrosils and much
else. For any of these, the value of V/I varies with
the values of V and I and also with the starting points
from which they are measured; so the resistance is
a variable, and a graph is necessary to provide full
information about it. ‘'This is where the slopé of the
graph as a measure of resistance comes in useful, for
the way in which the resistance varies can be seen at
once from the variations in slope of the voltage/
current graph, without having to plot from it a resis-
tance/current or resistance/voltage graph. (There
is another way of reckoning the resistance at any point
—as the slope of the straight line drawn from it to
the origin—but that is seldom used in practice.)

It is because of the curvature of their voltage/
current graphs that electronic devices are called non-
linear. But although their curves may vary from
almost horizontal, meaning nearly zero resistance, to
almost vertical, meaning nearly infinite resistance,
it is usual for the slope to be everywhere upward
from left to rightf, meaning that the resistance is
always positive. There are, however, a few excep-
tions in which the slope bends over the other way,
as in Fig. 2, so that over a certain range of current
and voltage the resistance comes out negative.

Users of valves and other non-linear devices are
commonly interested in what can be done with them

4 Assuming, of course, the standard practice of making the
scale numbers increase positively to the right and upwards.

Fig. 2. Graph of voltage drop against current for one kind
of non-linear (non-ohmic) resistance. The resistance varies
with voltage, and over a certain range is negative.
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Fig. 3. Diagram combining graphs of non-linear re-

sistance (as in Fig. 2) with linear resistance in series.
In this case there are three ways (represented by P, Q and
S) in which a total voltage V, can be shared between them.

in combination with a linear resistance connected as
a load in series with a fixed supply voltage. This
situation can conveniently be studied by drawing a
“load line ” on the same diagram as the valve curve,
as for example in Fig. 3. The technique is well
known, but for beginners I explained it in the July
1955 issue. The only point I need perhaps repeat
here (in view of my having just said that a slope
downwards towards the right represents a negative
resistance) is that the load line sloping downwards
towards the right does not mean that its resistance is
negative. The apparent contradiction is because the
point where the load line cuts the voltage scale (e.g.,
V, in Fig. 3) represents the total fixed voltage applied
to it and the valve in series, so the voltage across the
load resistance is zero at that point and increases in
the opposite direction to the scale numbering.
Because the valve and the load resistance are in
series, the same current must flow through both; and
so this amount of current on the diagram must apply
to both curve and load line. At the same time the
voltages across them must add up to the total V,.
These two facts can apply only to a point which is
on both load line and curve at the same time as P
in Fig. 3. This point indicates that the voltage
across the valve is Vj, the voltage across the resis-
tance is V,-Vy, and the current through both is I,

Three-point Intersection

If this were a normal kind of valve, with resis-
tance positive throughout, there could be only one
point common to both its characteristic curve and
any other positive resistance load line. But the
valve we are considering is one of the exceptions with
a stretch of negative resistance, which makes it pos-
sible for the load line to cut its curve at three points,
as shown. In such cases there are two alternative
currents, Iy and I, that could be driven through the
combination by the same total voltage. At both of
these other intersections the valve resistance is posi-
tive and the situation is entirely normal; the only
question that arises is how the valve and resistor
decide between them which point to occupy.

Actually they haven’t much choice, because it is

WIRELESS WORLD, JANUARY 1957

Vo
A P
|
|
|
!
1
]
i
|
I
|
0 Ip I

Fig. 4. Here the non-linear negative resistance of Figs.
2 and 3 is in series with a lower resistance, and there is
only one way of sharing V.

Fig. 5. A negative resistance having the same
slope as before at P, but different elsewhere, in
v " series with the same low resistance as in Fig. 4.

Vo

imposed on them from without by whoever is respon-
sible for the arrangements for switching on. In the
ordinary way, with the current growing from zero,
it would rise to Q and stay there. But if now the
resistor is short-circuited, changing the load-line
slope to zero, the working point becomes unambigu-
ously T. If the resistor is then unshorted the work-
ing point slides down to S.

So much for Q and S; but how can one get to P?
It is not really very difficult; one just connects the
junction of valve and resistor straight to a source of
V; volts. When this connection is broken the work-
ing point should remain at P. It we try it, however,
we find it invariably flips over to Q-or S. Why?

Most treatises beg this question by stating that P
is an unstable working point. Before we try to find
a real answer let us just look at Fig. 4, where our
kinked valve curve appears yet again, this time in
conjunction with a lower load resistance. Here, the
negative resistance introduces no complication; there
is no alternative to P as the working point, and
only one value of current (I,) can cause the total
voltage drop to be V..

Clearly, the situation changes from unstable to
stable when the slope of the load line changes from
greater to less than that of the valve at the point P.
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Next, let us give our attention to Fig. 5, where the
slope of the load line is less than that of the valve at
P, just as in Fig. 4, but where nevertheless there are
three alternative points, and the situation is presum-
ably unstable, as in Fig. 3. Experiment confirms
this. If in each case the arrangement is switched on
in such a way as to start it at point P, with a V/I
characteristic as in Fig. 4, it stays there, but in Fig. 5
it flips across to Q or S the moment it is released.
The point is—as T. Roddam pertinently asked—how
does the circuit know, when it is set to point P,
whether it is stable or unstable? If only the parts of
Figs. 4 and 5 in the immediate neighbourhood of P
are disclosed there is no difference whatsoever
between the two diagrams.

The Working Point’s Dilemma

I thought this a remarkably intriguing problem.
Unfortunately, Mr. Roddam had to hurry on to the
kernel of his article, which was the negative impe-
dance converter, and so it appeared that the working
point has to find out whether to say at P or not by
doing tricks with a piece of string around a stick.
The explanation, like most conjurors’ explanations
of how their tricks are done, left me wondering
harder than ever; so, in case there were any other
readers in the same state, I will offer my less elegant
attempt to find the way.

The first thing is that theoretically a simple com-
bination of positive and negative resistance must stay
at P either way. The reason is that the only pos-
sible conditions are those represented in the diagrams
by points common to both graphs—the valve curve
and the load line. It is not possible to get from
P to Q or S—or indeed anywhere—in such a way
as to be on both graphs all the time. To move from
P it would be necessary for the current or voltage
or both to have two different values at the same
place and the same time—which is absurd.

A way out is to alter the circuit. And perhaps it
is high time to see a practical circuit diagram instead
of just having to imagine a negative resistance. After
my recent expositions you may expect a transistor
as example, but point-contact transistors, which are
the main ones with inherent negative resistance, are
well on the way out. And since there must be many
people to whom transistors of any kind are still some-
thing new and strange, I am first going back to the
dynatron, which may seem a bit archaic to the
younger readers, but at least is a valve. .

o
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Fig. 6. Dynatron circuit for experimenting with the type
of negative resistance graphed in Figs. 2-4.
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As Fig. 6 shows it is tetrode, but not of the
modern “kinkless ” variety in which negative resist-
ance is deliberately ironed out; rather, an old-
fashioned “screen-grid” tetrode. The screen grid
is held at a normal voltage, say 100; and if the anode
voltage is varied from 0 to 100 the anode current
traces out a curve like Fig. 2. This may not have
been recognized as a dynatron curve, even by the
old-timers, because it has been drawn with the volt-
age scale vertical instead of horizontal. The idea of
departing from the usual custom was to follow Mr.
Roddam in making slope represent resistance rather
than conductance.

The reason for the abnormal behaviour of anode
current while the anode voltage is varied between
about 10 and 90 is that the electrons reaching the
anode from the cathode have been given a boost on
the way by the relatively high screen-grid voltage.
So when they hit the anode they do so with such
violence that they knock out some of the
electrons already there. These “secondary” elec-
trons are easily gathered in by the high positive
screen-grid voltage against the feeble competition of
the anode voltage. The result is that the more the
anode voltage is increased the more violent the bom-
bardment and the greater the number of secondary
electrons, which all subtract from the normal anode
current. In fact, it is quite usual for the net anode
current to become actually negative over a certain
range of anode voltage. ~When the anode is made
nearly as positive as the screen grid, however, the
secondary electrons have little or no inducement to
leave, and the anode resistance becomes positive again.

One can—and usually does—produce one’s nega-
tive resistance by means of positive feedback, but for
the present purpose the dynatron has the great ad-
vantage that its negative resistance is practically con-
stant at all frequencies right down to zero, and the
circuit is almost ideally free from complications.

By choosing a suitable resistance for R, we can
arrange that its line on the diagram cuts the valve
anode characteristic curve in three places, as already
discussed. And by joining a wire from the anode
direct to a tap on the h.t. battery at the voltage of
point P, we can bring the valve to that point. To
make sure we are there, we can put a low-range
milliammeter (mA in Fig. 6) in this wire and adjust
the tap voltage until this meter reads zero. Seeing
the wire is carrying no current, we might suppose
that breaking the circuit would make no difference;
but directly we do so, flip!—the current goes up or
down, and we find it is at Q or S. How does it get
over the hump in between?

Hidden Component

An explanation can be found in one of those “in-

visible components ”—the capacitance of the anode
to other -electrodes. Most of it would be to the
screen grid, but, since there is a fixed voltage between
that and earth, the same results so far. as voltage
changes are concerned are obtained if all the capaci-
tance (C in Fig. 6) is regarded as direct to earth; and
it is rather easier to see what is going on that way.
However carefully we adjusted the voltage tapping,
there would always be some current through that
path when we opened the switch, if only as a result
of the inevitable random fluctuations in circuits and
valves. Suppose that just before breaking the meter

(Continued on page 45)
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Fig. 7. Explaining the role of C in Fig. 6 in the instability
of that circuit.

circuit there was a minute current flowing through it
into the valve. The valve current would then be
very slightly greater than through R; a condition
represented rather exaggeratedly in Fig. 7 by points
P, and P,. The current through R would be I,,;
through the valve, I,,; and the difference would be
coming via the meter circuit. When the switch was
opened there would be a sudden call for current to
bridge the Ip,-I,, gap.

This is where C comes to the rescue. But it can
deliver this current only at the expense of its own
voltage. Its own voltage is the same as the anode
voltage, so that begins to drop, and in so doing
widens the gap between P, and P,. So more current
is called for, and the gap widens more quickly. And
so there is an accelerating movement towards Q.
Directly P, gets past the “hump,” the call for
current, and hence the rate of voltage drop, begins
to decline; until finally, at Q, there is no gap and no
further drop in voltage.

With C of the order of 10pF, as it would normally
be, the whole process is over in something like one
microsecond, so it is difficult to follow by eye. This
disadvantage can be overcome by augmenting C by
a capacitor of say 16sF. The slowed-down changes
of current from it and also via R can then be observed
on suitable milliammeters when the switch is opened
after initial setting to as near P as possible. If the
error in setting to P is on the other side, the system
makes for S instead of Q. ’

Fair enough; but how about the original problem?
How does the system know, at the moment of open-
ing the switch, that the valve curve doesn’t bend the
other way, as in Fig. 8, which in the region of P is
identical with Fig. 7?7 A rare fool it would look,
after rushing madly down as before, to find that Q
was non-existent and that the gap, instead of closing
up, ever widened, while the scope for filling it by
the voltage across C falling was strictly limited—and
even reversed!

It appears, however, that this trap would be sprung’

before the start. For directly we tried to set it to
P by connecting the junction of R and the negative-
resistance device direct to a source of Vy, as we did
in Fig. 6, we would be up against the fact that with
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this other sort of negative resistance there would be
a Q and an S’, to one of which the system would
promptly go and stay. So our problem couldn’t
actually arise. ’

You may still feel, as T do, dissatisfied with this
outcome, inescapable though it may be. It reminds
one of the answer to the old problem of what would
happen if an irresistible force encountered an im-
movable object—that there are no such things. You
would like to know, I am sure, whether there is some
fundamental difference between the negative resist-
ances in Figs. 7 and 8 which makes itself felt at or
near P, without having to go farther along to see
which way the curve ultimately bends, and even
without having to remember what kinds of difficulties
there may have been in getting to P to start with,

An Odd Situation

We seemed to go some way to solving this mystery
when we recognized the existence of C. It provided
a most satisfactory explanation of our experimental
results with the dynatron (Figs. 6 and 7). But it
also seems as if it would lead to an extremely em-
barrassing situation if the negative-resistance slope
happened to bend over the other way as in Fig. 8—
a rapidly widening current gap to fill, and C at the
end of its ability to supply it.

The best thing to do when theory predicts an
absurdity like this is to try it in practice. This is
where the old point-contact transistor comes in
useful. Thanks to Mr. Betteridge of the G.E.C. I
was able to obtain an experimental specimen, which

Fig. 8. What happens if the
current, after . starting off

from P as in Fig. 7, finds that
the negative-resistance charac-
teristic is of this type?

ajopjs}
<
)
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=

Fig. 9. Point-transistor circuit for providing negative
resistance of the Fig. 8 type.
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I connected in the simple common-base circuit shown
in Fig. 9. Unlike the more usual common-emitter
circuit (and the common-cathode valve circuit) its
polarities are such that a bias resistance (Ry) causes
positive feedback. Because each milliamp change in
emitter current causes more than one milliamp
change in collector current, the voltage drop in the
emitter circuit due to the emitter-to-base positive
resistance is more than offset by the reverse voltage
drop across Ry due to collector current. By varying
R, the relationship between input voltage Vi
(measured on a currentless valve voltmeter V) and
input current I, was plotted, as in Fig. 10. Because
the reverse drop across Ry was the main ingredient,
Vi is wholly negative, but this doesn’t matter; the
shape of the curve is clearly of the Fig. 5 and. 8
variety.

In Fig. 10 the load line for the particular value of
R corresponding to 0.85mA and 2.0V is shown,
giving the working point P. There is no alternative
intersection to flip over to, so not surprisingly (from
that point of view) this setting proved to be quite
stable. But what, you may ask, about stray capaci-
tance? Seeing that around P the relationship
between negative and positive resistances is the same
as in Fig. 7, which we found to be unstable, how (yet
again!) does the system know itself to be stable?

One difference between the transistor circuit and
the dynatron—besides the opposite curvature of the
bends—is that the resistances are comparatively low,
so very small capacitances have proportionately less
effect; and another is that the amplification on which
the transistor’s negative resistance depends falls off
at moderately high frequencies. So just to be sure
that there was enough to make the thing unstable
and start it off on an impossible journey I connected
300uF across the input.

There was no doubt about the effect. The circuit
didn’t blow up, but all the meter pointers see-sawed
violently to and fro!

When I started, it was with the
firm intention of arriving at a
straightforward answer to the ques-
tion. But the time is far spent, and
so far from having cleared up that
mystery we have unearthed another
—what happens when the 300xF
capacitor charge reaches one of the
bends and finds it can (theoretically)
neither go on nor can turn back, but
somehow in practice does keep on
turning?

Come to think of it, there is yet
another. With the help of Fig. 7
we saw theoretically how capaci-
tance across the dynatron ensures
instability when the series resistance
is relatively high, by cumulatively
widening the slightest current gap

Fig. 10. Actual
input charac-
teristic of an ex-
perimental circuit
as in Fig. 9.

between dynatron and resistance. When the experi-
ment was made with an actual dynatron circuit, it
behaved exactly as predicted by this theory. If now
we consider in the same way the diagram for a tran-
sistor with low resistance, Fig. 5, we find that the
current into or out of a capacitance across the transis-
tor necessitates a voltage change which drives the
working point P, and P, towards P, which means that
the circuit is stable. In attempting to confirm this
by experiment I found it quite a tricky business get-
ting the low-resistance circuit anywhere near P to
start with, and the result was invariably the same: it
ended up at Q or S. At no time did it show the
slightest inclination to be stable. Why did experi-
ment confirm the capacitance theory in a dynatron
circuit and contradict it in a transistor circuit?

It looks as if I shall have to get next month’s issue
to find out!

High-Remanence Tape

A NEW grade of “Scotch Boy” magnetic recording
tape has been introduced. by the Minnesota Mining and
Manufacturing Company which is of particular interest
to high-quality enthusiasts. It is known as No. 120 and
has a remanence of 0.9 lines compared with 0.6 lines
for the No. 111 standard and No. 150 thin-based grades.
The coercivity is 240 oersteds in all three cases,

The advantages conferred by the new tape are three-
fold. There is a 3-dB increase of sensitivity for a given
input, the maximum input for a given distortion level
(19 3rd harmonic) can be increased by more than
3 dB giving an overall gain at maximum of 6 to 8dB,
or, alternatively, the input can be reduced to a level
which gives the same volume as would be obtained
from No. 111, but with harmonic distortion reduced
by approximately 12 dB.

Like the standard No. 111 tape, the new “High Out-
put” grade is on 0.002-in cellulose acetate base and. is
available in four spool sizes between 600 and 2,400ft.
The cost is about 10% higher than standard tape.

Dates for Your “Wireless World” Diary
ANNOUNCEMENTS have already been made of the
dates of many of this year’s exhibitions and conventions,
but for the convenience of readers we give below a list
of the principal events in 1957.

Television Society Exhibition March 5-7
Royal Hotel, Woburn Place, London, W.C.1.

Physical Society Exhibition ... .- March 25-28
Royal Horticultural Society Halls, London, S.W.1.

Components Show (R.E.C.M.F.) April 8-11
Grosvenor House and Park Lane House, Park Lane,

London,

Electrical Engineers’ Exhibition (AS.E.E.)... April 9-13
Earis Court, London, S.

Audio Fair April 12-15
Waldorf Hotel, London, W.C.2.

Instruments, Electronics and Automation Show... May 7-17
Olympia, London, W. 14,

Scottish Radio Show (R.I.C)) ... . May 22-June |

Kelvin Hall, Glasgow.

Convention on Electronics in Automation
(Brit. I.R.E.)
King’s College, Cambridge.

June 28-July 2

Institution of Electronics Exhibition . July 10-20
College of Science and Technology, Manchester.
British Plastics Exhibition* July 10-20

Grand Hall, Olympia, London, W, 14,

National Radio Show (R.I.C.}

... Aug. 28-Sept. 7
Earls Court, London, S.W.5.

Farnborough Air Show (5:0.A.C.) Sept. 3-9
Farnborough, Hants.

British Sound Recording Association Exhibition* Sept. 20-22
Waldorf Hotel, London, W.C.2.

Radio Hobbies Exhibition (R.S.G.B.} Oct. 23-26

Seymour Hall, London, W.I. . X -
*Conventions are held in conjunction with these exhibitions.
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RANDOM RADIATIONS

By ¢ DIALLIST"

Do We Want Colour ?

A QUESTION one is pretty well
certain to be asked during any con-
versation about television with non-
technical folk is: When are we going
to get colour TV? Or, the inquirer
may put it in the more impatient
form: When are we going to have
colour TV? It was the same, one
gathered, in the United States in the
days when only the black-and-white
picture was available, Everyone pro-
fessed eagerness to have colour; but
when it came along it was to prove
just about the greatest flop in the
history of American big business.
Those who had seemed so ardently
to desire it developed a sales resist-
ance that even the most high-pres-
sure salesmanship couldn’t break
down. Some months ago it was
estimated that there were possibly
100,000 colour receivers in use in the
whole length and breadth of the
U.S.A.; but a recent investigation by
an American magazine puts the total
no higher than 75,000. It can hardly
be the prices of such sets that have
been the snag. These have been
brought down from about $1,000 to
the neighbourhood of $750 or so, and
there must be plenty of Americans
~well able to afford that. One hears
of coming models which are to be
priced at $500 or less, but I doubt
whether even they will get things
really going.

Still Too Complicated

No, the trouble has been, and still
is, that colour receivers are compli-
cated boxes of tricks, needing con-
stant adjustment. You can’t just sit
at your ease and watch. You’ve got
to be continually jumping up from
your chair to twiddle knobs for the
colours to remain anything like right.
Nobody wants exasperating enter-
tainment > of that sort, and I’m sure
that if colour television using any
system yet developed became a reality
in this country it would flop here
as monumentally as it has on the
other side of the Atlantic. After all,
the monochrome picture isn’t all that
unsatisfactory, or there wouldn’t be
well over 6,000,000 sets in use here,
or some 34,000,000 (I think that’s
the figure) in the United States, I
know I’d far rather have a good
black-and-white picture and a set
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seldom needing anything but to be
switched on and off than a coloured
one (rather crude and garish at the
best of times) produced by a set
which called for constant attention.
Them’s my sentiments, anyhow;
yours, of course, may be quite dif-
ferent.

Basic Inventions Needed

The present position of colour
seems to me to be comparable with
that of monochrome television when
Baird had developed it as far as the
scanning disc and neon lamp stage.
That had little or no entertainment
value and sales were small. For
colour to be a success basic new in-
ventions are needed. The flat c.r.
tube with its “built-in” frame
screen now being developed by Dr.
Gabor may be one of these, if, as
one hopes, it comes up to expecta-
tions when it reaches its final form.
But others, too, are wanted if the
colour receiver is ever to be as simple
to operate as the monochrome and
to be as suitable for use by the
ordinary non-technical viewer. I’ve
no doubt whatever that such in-
ventions will be made; but when
that’ll be no one can say. Hence,
no one can even attempt to answer
the question: When are we going to
have colour TV?

The Power of Suggestion

Talking of colour television re-
minds me that many people reported
that they had seen colours on their
black-and-white screens when the
LT.A. recently tried out a scheme
of colour-by-suggestion. When I was
last in London, shortly before this
was written, two or three friends
(whom I shouldn’t have thought
prone to imagining things) were in
no doubt whatsoever that they had
received pictures with distinct traces
of colour while watching the B.B.C.’s
experimental colour transmissions.
Perhaps if the powers-that-be suggest
hard enough that our present “ penny
plain ” transmissions are really “tup-
pence coloured” there’ll be no need
to develop a genuine colour system!.

V.H.F. Catching On

FROM what I hear in talks with
people of all sorts and conditions, the
v.h.f./f.m. broadcasting service seems
to be gradually catching on, though
it hasn’t yet become as popular as it
deserves. I don’t think that quite
enough publicity has been given to
the freedom from interference and
the silent background that can be
given by a good v.h.f. receiver, pro-
vided that it’s been properly in-
stalled. And I think it a pity that
more manufacturers remain uncon-
vinced that there’s a big potential
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WIRELESS SERVICING MANUAL,
9th Edition

by Wireless World

Transistors and C.R. Tubes.
of Wireless World
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WIDE BAND

MGNAL GENERATOR

Regd. Trade Mark

SIGNAL
GENERATOR
Frer

AM ...

5-220 Mc/s in 8 ranges, CW or
400 ¢fs sine/square wave modula-
tion. Accuracy - 1%. Provision
for spot frequency calibration.

F M COVERAGE

65-120 Mcfs. Accuracy + 1%,
Maximum deviation + 150 Ke/s.

Sole Proprietors and Manuf acturers:

Fully descriptive brochure available on request

WIRELESS WORLD

This compact and versatile
instrument not only meets all
U.K. requirements, but will
also prove useful in many
other parts of the world.

OUTPUT:

Minimum (about 2uV) to 100 mV
continuously variable with decade
multiplier, Force output 250 mV.

OUTPUT IMPEDANCE:

8002, 2000, balanced 80Q2 and
30000, isolated unbalanced 80Q).

AVOCET HOUSE e 92-98 VAUXHALL BRIDGE ROAD o

Type T.F.M.

Theé design of this new Wide Band Signal Generator,
operating throughout on fundamentals, is the out-
come of considerable research and development work to
meet the stringent requirements imposed by new fre-
quency modulation and commercial television stations.

The frequency bands have
been chosen in such 2 manner
as to ensure maximum con-
venience when servicing and
aligning T.V. and F.M.
receivers.

Provision has been made for
spot R.F, frequency calibra-
tion.

Facilities are provided to
ensure adequate discrimina-~
tion throughouw the very
wide frequency band covered
by the instrument.

Sine and square wave audio
frequency modulation pro-
vided.

The instrument is fitted with
an R.F. carrier level meter.

A double-ratio slow-motton
mechanism, together with
interpolation dial, enables the
instrument to be set with a
high degree of accuracy. On
the 'F.M. range an internat
phasing control enables the
modulating signal to be
applied to the X-plates of an
oscillograph to produce a
picture of a discriminator
response curve.

OPERATING VOLTAGES:
100-120, 200-260 V, 50-60 c/s
A.C, mains.

DIMENSIONS:

154 x 104 x 10ins, approx. with
lid closed.

WEIGHT: 16lbs. approx.

LIST PRICE: £89

e AUTGMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO. LTD.

LONDON e S.W.1

Telephone: YiCtoria 3404 (9 lines)

A

$G.6
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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.1.D & A. R B — APPROVED

POWER CONTROLS

M1 TED

P.C.2

EXNING RD.. NEWMARKET PHONE: NEW 3181/%3
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times and places...

There are times and places where the importance of trouble-free communications
is beyond assessment. Faults, when they do occur, so often happen at precisely.
the wrong moment and under the most unfavourable conditions.

The choice of the best possible valves is perhaps one of the greatest steps towards
reliability. When thinking of valves, avail yourself of Mullard’s long experience
in and vast resources for the manufacture of nearly every type of valve for mobile
reception and transmission. Whether your equipment is old, new or yet undesigned,
a technical advisory service is ready to assist you in the choice of types and correct
operating conditions of electronic valves.

Mullard

Mullard Limited - Communications anJ Industrial Valve Department ' Torrington Place * London - W.C.1
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. for the closest |
. .
| approach to the |
. oniginal sound |
. .

. Tug criterion, as always, is that the
reproduced sound shall be the closest
approach to the original—that the enjoyment
and appreciation of music may be
unimpeded. This is reflected throughout the
design of the QUAD II. It is reflected, too,

in the straight-forward and logical system
of control, achieved without the sacrifice

of a single refinement or adjustment

capable of contributing to the flnal objective.
Send for further details and booklet.

-

L

@=@cousricar)

HUNTINGDON, HUNTS - Telephone : HUNTINGDON 361.
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"NOW THAT'S
WHAT I CALL
600D

FERROGRAPH 2A
Model 2A/N  3%and 7% i.p.s. 76gns.

Model 2A/NH 7% and [5i.p.s. 86 gns.
(including 1,200 ft. Ferrotape on 77 reel)

FERROGRAPH 66

Model 66N 32and 7% i.p.s. ... 84 gns.
Model 66H 7fand I5i.p.s. ... 88 gns.
(including 1,750 ft. Ferrotape on 8" reel)

WIRELESS WORLD 5

Technically, of course, there are no longer any great difficulties to be
overcome in the production of a good Tape Recorder. Certainly no more
than those which face the manufacturer of any other comparable piece of
equipment. Success or failure depends solely upon his interpretation of the
word ‘‘ good .

With us it means, first of all, limitation of output. We do not believe that
a highly complex instrument like the Ferrograph can be manufactured on
conveyor-belt principles—any more than can a fine watch or a precision camera.

Secondly, experience has taught us that for a Tape Recorder to give lasting
satisfaction a great deal of critical and unhurried supervision is essential at
every stage of its manufacture. It is, in fact, this liberal expenditure of time
and money—this ceaseless search for perfection—that has been so largely
responsible for creating the almost legendary reputation enjoyed by the
Ferrograph among those to whom performance counts much more than price.

BOTH FERROGRAPH MODELS HAVE THESE FEATURES :
Three Independent Motors ® Synchronous Capstan Drive @ Recording
Level Meter ® Uses 84” Reels © One-Knob Control ® Two Speeds with
Lever Change ® Bass and Treble Cuts ®  Tropicalised Components
Plays British and U.S. pre-recorded Tapes © 21 watts Undistorted Output
Automatic Motor Cut-off.

The lhcompareble KEFFOQIIPN

BRITISH FERROGRAPH RECORDER CO. LTD - 131 Sloane iStreet, London, S.W.l * Tel: SLOane 2214/5 and i510

Subsidiary of Weight and Weaire Limited.
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swdck to Superspecd’

In buying solder for manufacturing purposes there is only one sound
principle . . . buy the best.
Otherwise you are risking the dependability of your products and the

reputation of your firm.

Incorporating Enthoven’s
unique 6-channel stellate core,
SUPERSPEED is everywhere

recognised as the most efficient

5
£
z

cored solder wire for general
assembly work on radio, television,
electronic and tele-communication
equipment. But there is

also'an Enthoven solder product
that is the best for every other
engineering and manufacturing
application. Please write today for
the new edition of our brochure

‘“Enthoven Solder Products”

—or consult us quite freely By relying on ENTHOVEN for all your soldering

requirements you are banking on the best known name

on your particular problems. i .
in the industry— a name that represents nearly 150 years

experience in non-ferrous metals and an incomparable

record in research and development.

ENTHOVEN sotoen enoovers

ENTHOVEN SOLDERS LTD., 89 UPPER THAMES STREET, LONDON, E.C.4. MANsion House 4533 R e
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NOW

A CONFIDENTIAL STAFF LOCATION SYSTEM!

Verbal Orders Quickly and Quietly

[ L . .
. It’s new and it’s unique—the Multitone Staff

° Location System. There’ve been loudspeakers,

° bells, lights and even buzzers, but not a system in

«®  which confidential messages can be delivered to individual

g members of a staff—whether numbered in tens or hundreds.

° However compact or scattered an organisation may be, this is

° going to be the biggest business time-saver yet. Originally developed

° in conjunction with St. Thomas’ Hospital, this system is now far in

o advance of anything yet made and is sold at a highly competitive price!

° HOW IT WORKS. A magnetic induction loop is laid round the building

o from the Coder/Oscillator unit. Anyone needed to be on call carries a receiver

o (only 5" long, 1" diameter and it only weighs § oz. with battery!). On being

° alerted by his call signal, which is received by him alone, he can hear a direct speech
message without anyone else being disturbed.

WHAT IT COSTS. The average cost of an installation with 5o receivers would be under

£1,500 including the cost of the loop. The receiver incorporates four transistors and is

powered by a single cell. Since the quiescent current is less than 0.5 m.a. it will only cost

a few shillings a year to run each receiver—considerably less than any other electronic system.

multitone

STAFF LOCATION SYSTEM

Multitone Electric Co. Limited, 12-20 Underwood Street, London, N.1. Clerkenwell 8022
CRC 3M
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Ferranti Cathode Ray Tubes

The Electronics Department of

Ferranti Ltd. manufactures a wide
range of Valves and Cathode Ray Tubes for
Radio and Television receivers, lllustrated is a 17

rectangular tube, one of a range of Cathode Ray

Tubes available in all the popular sizes. i i

FERRANTI LTD - GEM MILL - CHADDERTON - OLDHAM - LANCS
London Office : KERN HOUSE, 36 KINGSWAY, W.C.2
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h\ . MORGANITE Carbon Resistors and
@“ \>\>

°\> Potentiometers fit into Printed Circuitry!

Over the years MORGANITE Resistors
and Potentiometers have attained a unique
reputation for reliability and service.
Now with the introduction of printed
circuitry they have swiftly proved their
worth in this new field.

MORGANITE Resistors, with their silver-
pllated copper wires, are particularly
suitable for this type of work, while the
MORGANITE Type A Potentiometer, the
most popular control for radio and tele-
vision, has been successfully adapted for

both horizontal and vertical mounting.

MORGANITE Type A

MORGANITE Type A
Multi-Unit Potentiometer,

Potentiometer, with D.P.
Switch, for vertical mounting. with D.P. Switch, for
Also available without switch, & horizontal mounting. Also
and for horizontal mounting. available without switch.

Manufacturers® and export enquiries direct to
MORGANITE RESISTORS LIMITED
Bede Trading Estate, Jarrow, County Durham.

Wholesale and retail distributors' enquiries to

EDISON SWAN ELECTRIC CO. LTD., 155, Charing Cross Road, London, W.C.2,
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Germanium

PHOTO
ELECTRIC
CELLS (type PGaoa)

for sensing
punched card and
perforated tape

GERMANIUM

\ { GenJer(el

DEVICES

Pioneers in the United Kingdom in the
manufacture of germanium - junction
photo-electric cells, S.T.C. have developed
and produced an exceptionally small
photo-cell, type PG40A, specifically - for
scanning operations in punched card and
perforated tape machines.

SenTerCel type PG40A germanium-
junction photo-electric cells, with a
diameter of only 0:093”, make possible
mass grouping in the minimum space.
Hermetic sealing using glass-to-metal
seals ensures long life and stable
characteristics. Write for technical data
sheets GER/101A to:

Srandard Telephones and Cables Limired

Registered Office: Connaught House, Aldwych, London, W.C.2
RECTIFIER DIVISION: EDINBURGH WAY . HARLOW . ESSEX
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Designed to protect
electronic instruments and other
sensitive equipment from

VIBRATION and SHOCK

“ BARRYMOUNT ” Air-damped Isolators have
been specially developed to provide assured protection
for sensitive equipment against vibration and shock.
An outstanding feature is their remarkably uniform
performance over the full rated load-range.

Over 1,000,000 go into use every year for the protection
of every type of air-borne equipment, from the
lightest and most delicate insiruments and electronic
devices to apparatus up to 140 Ib. weight. The three
types illustrated alongside are installed in the Bristol
‘¢ Britannia.”

DISTINCTIVE FEAATURES
@ Outstanding in design; simple in construction.

@ Superior vibration isolation.

Type GB 770 (AR.B. Ref.- No. E35I8). @ Improved shock absorption.
For loads from L to 9 Ib.

& Low permanent set and drift.
@ Operation over wide temperature range.
@ Minimum side sway.

@ Wide load range with uniform performance.

(Miniaturised) For loads from 0.1 to 3.0 Ib.

MADE IN ENGLAND UNpgg LICENCE

BARRY MOUNT

S.A.

AIR-DAMPED ISOLATORS

. . . CB.6
Write for technical bulletins :

CEMENTATION (MUFFELITE) LTD., 20 ALBERT EMBANKMENT, LONDON, S.E.11  (RELiance 6556)
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mchHDU RED RANGE CONNECTORS

FOR BACK RACK MOUNIING

NOW AVAILABLE

| | )
8 war =
i~ p

et
WAY - o
e - “
- <
;- =
24 way - =]
e R
| 18
32 v =

24 WAY CONNECTOR

GOLD PLATED CONTACTS
® WORKING VOLTAGE — 750V D.C
POSITIVE POLARISATION
SELF ALIGNING
e CURRENT RATING — 5 AMPS
EXCEPTIONALLY LOW e oA
e MOULDINGS — RED NYLON LOADED P.F
INSERTION AND
WITHDRAWAL FORCE

CONTACT RESISTANCE — LESS
THAN -005 OHM

o FLOATING BUSHES ON SOCKET
MOUNTING PLATES ASSIST
SELF ALIGNMENT

SEND FOR FULL TECHNICAL INFORMATION 1O

THE McMURDO INSTRUMENT CO. LTD., ASHTEAD, SURREY
Telephone ASHTEAD 3401 JSPIRRC 2
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Whether you are a radical and like to use modern methods of assembly or whether
you are a conservative and prefer the tried and trusted methods, Dubilier can
supply you with the capacitors you require.

For example, Dubilier can supply you with electrolytic capacitors for television
receivers made either for ear mounting* or clip mounting. In either case they are
manufactured with the high ripple current sections required for this purpose.
These capacitors are assembled and sealed in seamless drawn aluminium cans.
*For fixing ear mounting types, only four slots are required in the chassis. The capacitor is
dropped into these slots and a slight twist of the ears secures capacitor firmly. Alternatively, a

bakelite mounting plare can be supplied for use in those cases where isolation of the capacitor
can from chassis is required.

Capacitance D.C. Wkg. q 5 Ripple Current
p(uF) Voltageg Dimensions PP (mA)
100—200 275275 4" x 1§ 700—300

50 280 3 x 13 500

100 280 | 27 x 1§ 550
50—100 350—280 3 x 1y 500—200
50—100 280—280 3 x 13" 450—200

200500 350—350 4 x 2" 700

64—120 350—350 4 x 1y 500
100200 350280 4 x 1y 900-—300

100200 350—280 4 x 1 700
60—100 350—350 4 x 13 500—200
60—250 350—350 4 x 1y 700—400
100—100 350—350 4 x 13 550—200
100—200 350—350 4 x 13" 900—300

DIU B AIEIR

13

DUBILIER CONDENSER CO. (I1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, W.3
Telephone : ACOrn 2241 Telegrams : Hivoltcon Wesphone, London

DVI65A
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BRIEF SPECIFICATIONS
-hp- 130A

Sweep Range: 1 psec/cm to 15 sec/em.

Calibration : 21 sweeps: 1-2-5-10 sequence, 1 usec/cm
to 5 sec/cm. 5% accuracy.

Triggering : Internal, line voltage or external 2.v or
more. Pos. or neg. slope, + 30 to — 30 v trigger
range.

Preset Trigger: Optimum setting for automatic stable
triggering.

Input Amplifiers: (Similar Vert. and Horiz. Amps.)
gensmvnty 1 mv/cm to 50 v/cm; 14 ranges, con-
tinuous vernier. Pass band dc to 300 ke.

Amplitude Calibration: 1 kc squaic wave. 5%
accuracy.

Price: $450.00.
-hp- 150A

Sweep Range: 0.02 usec/cm to 15 sec/cm.

Calibration: 24 sweeps: 1-2-5-10 sequence, 0.1
usec/cm to 5 sec/em. 39, accuracy.

Triggering: Internal line voltage or external 0.5 v or
more. Pos. or neg. slope, + 30 to — 30 v trigger
range.

Preset Trigger: Same as -hp- 130A,

Horizontal Amplifier: Magnification 5, 10, 50, 100
times. Vernier selects any 10 cm part of sweep.
Pass/band de to over 500 ke. Sensitivity 200 mv/cm to
25 v/cm

Vertical Amplifier: Pass band dc to 10 Mc. Optimum
transient response and ris¢ time less than 0.035 usec.
Signal delay of 0.25 usec permits leading edge of
triggering signal to be viewed.

Amplitude Calibration: 18 calib. voltages, 2-5-10

sequence, 0.2 mv to 100 v peak-to-peak. = Accuracy

3%. Approx. 1 kc square wave. rise and decay
approx. 1.0 usec.

Prices: -Ap- 150A High Frequency Oscilloscope
$1,000.00.
-hp- 151A High Gain Amplifier, $100.00,
-hp- 152A Dual Channel Amplifier $200.00.
Data subject to change without notice.

Prices f.0.b. factory.

WIRELESS WORLD

JaNuary, 1957

: all new

J « SCOPEs

-hp- 130A Low Frequency Oscilloscope

High sensitivity, d¢ to 300 ke. Sweeps | usec/ecm to
15 sec/em.

¢

-hp- 150A High Frequency Oscilloscope

Dc to 10 Mc. Plug-in preamplifiers. Sweeps 0.02
usec/cm to |5 sec/cm.

As a result of a totally new design philosophy, -Ap- 130A
and 150A Oscilloscopes set revolutionary standards for
oscilloscope usefulness, convenience and rugged dependability.
The instruments’ wide versatility is indicated in the
specifications at left. Their greater convenience and
reliability is inherent in such unique features as:

Universal automatic triggering system wherein one preset
adjustment provides optimum triggering for almost

all conditions. Unitized circuits, easily isolated for testing.
Etched circuits, mounted on translucent plastic for

‘¢ see-through >’ serviceability. Complete accessibility of all
circuits and tubes. Highest quality components.
Ultra-conservative design, with circuits operating well below
rating. Concentric, colour-coded controls, grouped by
function and simplified. Direct sweep time selection—no
mental gymnastics. A new low capacitance clip-on

probe (for -hp- 150A) has 10 megohm impedance.

Get complete data on the most important
oscilloscope improvements in history! Call your
-hp- representative now, or write direct!

HEWLETT-PACKARD COMPANY
Represented by
LITHGOW ELECTRONICS LTD.

198-200 BATH ROAD . SLOUGH, BUCKS
Telephone: Slough 21292

Now, more than ever, -hp- means “Complete Coverage”
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NIOOSH

= B
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m 5 - 530 RN s 88 s/ ohGh D = EMOR=
2 g SgS| §8 |2s8=| o= | £2 | 25 | B&§
59 42 Q M~
‘N.1001 Power 2000 | 16W = 26 2600 40mA 600
N.1002 Low Noise 2000 mmW 10 24 550 200pA 200
N.1004 Power 4000 { 4W - 21 2600 20mA 450
N.1005M | Low Noise | 4000 1mW II 22 360 200MA 350
N.1013 A‘::l);l:tl?i%zx; 2000 { 200mW | 20 32 650 4mA 300
N.ro17M | Low Noise { 1200 1mW I0 | 20 700 200PA 200
Volta |
N.1018M Argplifgi:r 4000 | roomW{ 20 | 30 630 2mA 350

"ENGLISH ELECTRIC’

Waterhouse Lane, Chelmsford
Telephone : Chelmsford 3491

ENGLISH ELECTRIC VALVE C0. LTD.
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all illustrations: two-thirds actual size,
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- DOUBLE CUP CERAMICONS *
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DISC
CERAMICONS *
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ERIE

PLATE CERAMICONS*

|
y: GO N |
AR

WIRELESS WORLD

Erie Resistor Limited,
Carlisle Road, The Hyde,
London, N.W.9, England.
Telephone: COLindale 8011.
Factories: London and Great
Yarmouth, England; Trenton,
Ont., Canada; Erie, Pa., and
Holly Springs, Miss., U.S5. 4.

* Registered Trade Marks

e i
Lo /s 7

<
ERIE.
RESISTORS AND CERAMICONS*
WITH PREFORMED LEAOS

FOR PRINTED CIRCUIT
AND MECHANISED ASSEMBLIES

iy

]

|
TUBULAR CERAMICONS*

ERIE PAC
PACKAGED ASSEMBLY CIRCUITS

| é%g& %}Fmﬁn’ai—?{mrms*

17
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for
Precision,

Stability &
Long Life

x

T
-

~ Inductance

Designers and users of radio and

electronic equipment know that they
une rs can rely implicitly on the efficiency
and dependability of ¢ Cyldon”

& VAR|ABLE CAPAC'TORS Capacitors and Tuners. They know

too that the exceptionally wide variety
for TELEVISION and AUTO RADIO of types in the standard * Cyldon

range covers most day-to-day re-
quirements, but that when special
types are needed the full resources
and specialised experience of the
‘manufacturers are entirely at their
disposal.

SYDNEY S. BIRD B....

& SONS LTD.

RSN

Address for enquiries and sales correspondence :—
LONDON SALES & TECHNICAL LIAISON OFFICE,
3 PALACE MANSIONS, PALACE GARDENS, ENFIELD, MIDDX.
Telephone : Enfield 2071-2, Telegrams : ** Capacity, Enfield.”

Head ‘Office: POOLE, DORSET.

° Equipment manufacturers are invited to write
for literature covering Cyldon *‘‘ Teletuners
and Cyldon Trimmers, together with details of our
complete range of Variable Capacitors and list of
° Agents for Home and Overseas.

Contractors te Ministry of Supply, Post Office,
and other H.M. Govt. Depts.
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é Build these 2 useful instruments from é
\ i
i COSSOR KITS a0
:E:f Valve Voltmeter and Oscilloscope M
N
: | -
iETE ' T_I%iﬁrr_,_n B &

Model ro45K
Single Beam Oscillograph
List price £36 .13 . 4

Model 1044K
Valve Voltmeter
List price £20.0.0

Each Kit, in addition to Printed Circuits and all parts,
includes an illustrated comprehensive instruction book
describing the step-by-step assembly.

Write for leaflets to :—

COSSOR INSTRUMENTS LIMITED

THE INSTRUMENT COMPANY OF THE COSSOR GROUP
(Dept. 1), Cossor House, Highbury Grove, N.5

Telephone : CANonbury 1234 (33 lines) Telegrams: Cossor, Norphone London Cables: Cossor, London
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MUTUAL & SELF INDUCTANCE BRIDGE

January, 1957

R o 1)

mm .
MUTUAL g s cmm

LF INUUCUNCE BRIDGE

Designed for the accurate measurement of either mutual or self
inductance and resistance in the range 0-001uH to 30mH and
100p.Q to 30009 respectively.

All measurements are made in the form of a four-terminal

_network and inductance and resistance of leads and clips are not

included in the measurement:
Accuracy within % 1% frequency 1592¢/s (w == 10 000)

Full technical information on this and other ‘Cintel® Bridges is
available on request.

CINEMA

A COMPANY WITHIN THE RANK

WORSLEY BRIDGE ROAD

SALES AND SERVICING AGENTS :

Hawnt & Co..Ltd., 59 Moor Street, Birmingham 4

F. C. Robinson & Partners Ltd., 122 Seymour Grove, Old Trafford, Manchester 16
Atkins, Robertson & Whiteford Ltd., Industrial Estate, Thornliebank, Glasgow

ORGANISATION LIMITED

+ LONDON =+ S,E.26
HITHER GREEN 4600
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|0 to 300qu

DIRECTLY
CALIBRATED

ﬂe type DI/D is a V.HF
Signal Generator designed for
making measurements in the

Jrequency range 10 to 300 Mc/s.
Iis outstanding features are.—

@® 50 : | slow-motion drive.

@® Linear scale and vernier for
high resetting accuracy.

® Sine and square wave
modulation.

@ Attenuator variable over
100 db.

@ Negligible stray field.

@ Rugged construction and light
weight (only 34 Ib.).

NETT PRICE IN UK.

£97

Full technical details available in
leaflet W26

L T . L I e I}

This is a special version for the alignment of narrow
band communication receivers which incorporates:—

® CRYSTAL MODULATOR ELIMINATING SPURIOUS F.M,

WIRELESS WORLD 21

T
n

MODEL DI/D

The ADVANCE V.H.F. SIGNAL GENERATOR TYPE DIP/2.
Directly callbrated in six ranges

2 Mc/s to 190 Mc/s.

NETT PRICE IN UK.

£110

Full technical details available

® 2 Mc/s CRYSTAL REFERENCE OSCILLATOR. in leafld W37.

@ BUFFER STAGE.

ADVANCE COMPONENTS LTD., ROEBUCK ROAD, HAINAULT, ILFORD, ESSEX. Tel.: Hainault 4444
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for all indicator purposes Thal’n miniature Iampholdel’s

MINIATURE SEALED PANEL LAMPHOLDER—INDICATOR TYPE

Completely waterproof and will withstand conditions of con-
stant vibration and shock, these lampholders are intended
for installation on aircraft, armoured fighting vehicles, and
marine equipment. They are sealed and insulated from the
panel, the thickness of which can vary from 20 S.W G. (.036")
to 10 S.W.G. (.128"). Thicker panels can be counterbored.
Rotation is prevented by flats on the body. Mounting is by a
single hole.” Access to the lamp, for replacement, is from the
front of the unit by unscrewing the dome. Lamps may be
renewed, without breaking the seal to the equipment.
Weight: .420 oz. (11.6 grammes) with bulb.

Electrical connections: Two solder tags.

Catalogue No. MPL. 20 Red: MPL 21 Green.

Catalogue No. MPL. 22 Amber: MPL 23 Opalescent Ivory.

Miniature lampholders
in the Thorn
range have been made
possible by the
development of the Atlas
Midget Panel bulb.

-MINIATURE SEALED PANEL LAMPHOLDER—DIMMER TYPE

Identical to the Indicator type, except for the interchangeable
cap. This is ribbed for grip, continuously rotatable and contains
a light output control from bright to * blackout.”

Weight: .530 oz. (14.8 grammes) with bulb.

Electrical connections: Two solder tags.

Catalogue No. MPL. 10 Red (Translucent).

Catalogue No. MPL. 11 Green (Transparent).

Catalogue No. MPL. 12 Amber (Transparent),

Catalogue No. MPL, 13 Clear (Transparent).

THORN MIDGET PANEL LAMPHOLDER

This is the simplest and most economical lampholder designed
to accommodate the Atlas Midget Panel lamp. It is extremely
effective and easily installed. Available with its transparent
top in a variety of colours, Weight: 8.4 gr. (0.3 oz.).

Can be supplied with insulated washers and corinecting tags
where non-earth return is desirable.

5 types of
midget panel bulbs
are available

28 volts  0.04 amps
28 volts 0.08 amps
12 volts 0.1 amps

6 volts 0.1 amps
1.5 volts 0.75 amps

FLUSH OR RECESSED LIGHTING UNIT

This lampholder is used as a standard unit in the Plasteck
Console panel. The body of the lampholder may be retained
in a countersunk hole in the panel by a hexagonal backnut and
lock-washer A small projection under the collar prevents the
fitting turning in the panel. The special coloured filter is
contained in a moulded screw cap and a soft rubber sealing
washer prevents any light from escaping round the edge.
.Filters in red, green, amber and clear Weight: .31 oz. with bulb.
Terminals: Solder tag and earth return.
Catalogue No. PPL90.
Catalogue No. PPL120 (with 6BA terminal screw and earth
return, weight: .35 oz. with bulb).

Interservice ref: Type A, No. 1.
Flush type—Solder connections. Ref. No. 5C/X. 5143.

Type A, No. 2.
Flush type—Screw terminals. Ref. No. 5C/X. 5144.
Can be supplied with insulated washers and connecting tags
where, non-ecarth return is desirable.

THORN
ELECTRICAL
INDUSTRIES

LTD.

Thorw

SURFACE TYPE LIGHTING UNIT

An alternative design to PPL90 for Plasteck and other control
panels where no room exists immediately behind the metal
panel. The bulk of the component projects above the face of
the panel. A soft rubber sealing washer under the cap prevents
the escape of light from the front of the panel. The lamp is
inserted with the cap up.
Weight: .49 oz. with bulb.
Terminals: Solder tag and earth return.
Catalogue No. PPL. 100.
Interservice Ref: Type B,

Surface type—Ref. No. 5C/X. 5145.

Aircraft Components Division
Gt. Cambridge Road, Enfield,
Middlesex.
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Ceramics

ANOTHER BATCH OF THE FINEST
QUALITY CERAMIC INSULATORS . . .

A SERVICE WHICH TT HAVE DEVELOPED

AFTER YEARS OF CONTINUOUS EXHAUSTIVE
RESEARCH.

THESE TT INSULATORS PLAY AN
IMPORTANT ROLE IN ELECTRONIC
DEVELOPMENT.

TAYLOR TUNNICLIFF (REFRACTORIES) LTD.
ALBION WORKS * LONGTON -+ STOKE-ON-TRENT

Telephone : Longton 33071/2
London Office: 125 HIGH HOLBORN, LONDON, W.C.I. Tel. Holborn 19512

*
Cm——— e e
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... 75 not enough !

You need to be able to live with your high fidelity equipment as
well as listen to it.

This RCA New Orthophonic High Fidelity speaker system uses
advanced acoustical design to give a liveable size with clean
aesthetic lines which will harmonise with any furnishing scheme.
The system uses a ported bass reflex type enclosure including the
exclusive RCA acoustic curtain damping feature. The special
arrangement of the triple speaker assembly ensures even sound
distribution to all parts of your room with perfectly balanced bass
and treble response. This instrument with its great sensitivity
captures those elusive elements of sound which make for
completely natural reproduction. The RCA Loudspeaker is the

The above photographs show alternative
arrangements of the same RCA New

B0 3 Orthophonic Loud ker. The plinth
latest addition to a complete range of perfectly matched High shown is & separate unit. Speakers can bo
Fidelity units designed for studio quality, radio and gramophone b e e e
reproduction in the home. Send for further details. required.

F/M TUNER TRANSCRIPTION DECK PRE-AMPLIFIER MAIN AMPLIFIER

‘ New Orthophonic Mugh Ldelity

RCA GREAT BRITAIN LIMITED (DEPT. HFP), LINCOLN WAY, WINDMILL ROAD SUNBURY-ON~THAMES, MIDDLESEX. TEL: SUNBURY-ON-THAMES 3101
(An Associate Company of Radio Corporation of America)
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RST

TRANSISTORISED
RELAY

The Hermetically |
Sealed 595HS

% The 595HS can be controlled by ultra
sensitive contacts handling 0.4mA. at 2V,
Contacts will handle 54, at 230V, A.C.

% The 595HS is made to withstand
exceptionally heavy shock and vibration.

% The 595HS is made to withstand dirt
and humidity indefinitely.

% The 595HS can be obtained with
various contact assemblies.

% The 595HS is low in price because of
its novel design.

"MAGNETIC DEVICES LTD., ALD & ARB. approved

EXNING ROAD, NEWMARKET, SUFFOLK. _
TELEPHONE: NEWMARKET 3181-2-3. TELEGRAMS: MAGNETIC NEWMARKET

MD I4
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It’'s NEW!

THE <{§3> STANDARD OSCILLATOR

THE Airmec Oscillator Type 213 is a small, TY P E 2 1 3

compact, crystal controlled frequency
standard of low cost, providing standard out-
put signals of 100 ke/s and 1 Mc/s. These signals
of exceptionally good sinusoidal waveform are
obtained from separate plugs on the front panel
and are entirely independent of each other.

The crystal is housed in a temperature
controlled oven, similar to that employed in
the Airmec Frequency Standard Type 761, thus
enabling a short term stability approaching a
few parts in 107 to be obtained.

SPECIFICATION

FREQUENCY: Outputs are provided at 100 kc/s and | Mc/s.

WAVEFORM: Sinusoidal waveform of low distortion.

STABILITY: The long term stability is better that 5 in 106 while a short
term stability of better than | part in 0% is obtained over
any 2 hour period.

AMPLITUDE: 2 volts r.m.s.

OUTPUT IMPEDANCE: 100 kc/s—500 ohms.

I Mc/s—1200 ohms.
PRICE £100 IMMEDIATE DELIVERY

Full details of this or any other Airmec Instrument will be forwarded gladly on request.

AIRMEC LIMITED

HIGH WYCOMBE BUCKINGHAMSHIRE ENGLAND

Telephone: High Wycombe 2060 Cables: Airmec, High Wycombe
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CATHODEON

Specialists in HIGH STABILITY CRYSTAL UNITS
in the frequency range 2,000-60,000 Kcfs.

CATHODEON CRYSTALS LIMITED
LINTON - CAMBRIDGESHIRE
Tel'ephone: LINTON 223
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Delaron

(by De La Rue)

does a double act for you

You already know DELARON as a laminated
insulant of precisely known dielectric values
and mechanical properties which fully meet
all British Standard and Ministry specifications
at every grade. It is used as a controller of
electricity, from loudspeaker spiders to
insulating washers.

But do you know about the second half of the
double act by DELARON laminates?

In its copper-clad form it is the basis of most
of the printed circuits in radio, television,
radar and electronic computors—the new,
simpler and cheaper method of circuit
manufacture.

You should use DELARON laminates.

For information, advice and service get in touch
with Dept. D8E, Thomas De La Rue & Co Ltd
84-86 Regent Street, London, W1.

‘DELARON" is a registered trade mark

January, 1957
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Valves rr
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THE A2293 is a new low impedance triode @ RATINGS
particularly suitable as the series valve in *
stabilised power packs. List price 27/-. : ¥
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For further details write to the G.E.C. Valve & Electronics Dept.
THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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Automatic wire terminator
operates at up to 4,000 an hour

Pneumatic hand tool.
Brochure W.W. sent eliminates operator fatigue.
or demonstration at
Certi-crimp hand tool, X
your own works on Positive closure ensured. AMP terminals are made for every

request. type and size of wire.

AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD.

London Sales Office: 60 KINGLY STREET, LONDON, W.I. Tel: REGent 2517/8
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND

Ahead of the present — — abreast of the future
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We again take this opportunity to thank our customers all over the world for
their support during 1956.

It has been a difficult year with rising costs and added restrictions everywhere.
This has been an incentive to us and we are happy to report that once again our
export sales have far exceeded those of previous years.

This has been achieved by decreasing prices, carrying a more comprehensive range
now totalling over 2,000 types of receiving, transmitting and special purpose tubes,
and, as ever, quick service.

Available on application is our new price list, proof that in a world of rising prices
HALTRON Tubes are better value than ever.

Our organisation is A.R.B. approved.

HALL ELECTRIC LTD
HALTRON HOUSE, 49-55 LISSON GROVE, @

LONDON N.W.1.

Tel: Ambassador 1041 (5 lines) Cables: Hallectric, Llondon
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ANTIFERENCE AERIALS

BAND 1|

/o

IX2/4E
75/-

[ BAND 1 ]

A complete range of
Antex (illustrated)
Dipole, ‘H,’ Fringe
and indoor models is
available, Outdoor
models can easily be
adapted for Band III
by adding Band ITI
Grip-on aerials as
350/1C below.

222/6G
15/-

BAND 11

Indoor and outdoor
models to suit all
conditions and to
provide the very best
results for VHF/FM
equipment. Models
for fitting to existing
TV masts are available.

BAND t11

HL402/4K
102/6

HILO

DHB 2840

BAND i1}

3, 5, 8, 10 element and
Stacked Arrays for
outdoor installation
and a comprehensive
range of indoor models.

assemb1y\‘ click > o
they’re fixed!

HILO

17 models to provide
perfect Band I/Band
IIT reception with only
one aerial. All
incorporate the
patented Electronic
Coupling exclusive to
Antiference.

Specia\\y
EXPORT RANGE

Antiference offer
range of competitlV
Television and
export includin:

JANUARY, 1957

Designed

r a specially developed
ely priced

i lly or
g Horizontd
Polarised Single of Stacked

Broad-Band and

rernational
All-Band types e Ing Continenta

jes 1 n
Féeg‘?;(:;e:xgcl‘;ﬁl;ﬁcan channels. .
gTk.xe 'w.ell-known Antiference ‘f:c:tux
of pre-assembly and 'robust iany
struction combinetxgl;t;t:g::nd i,
jened features n
crltfcs);%r;itxeme climatif: condg::)i:;
and to meet the varying tecbroad
requirements of countries a.11 on.
Our Export Department w1fu,“ e
request, be pleased .to give el
of this specially designed Exp.o it
Fully detailed literature showing

models and prices available

Vertically
Yagi Arrays,

on request.

Standard iy ?
Y’'B
PLUG & SOCKET ox
tor b7 N
CO-AXIAL
CABLES For combining Band
R.E.C.M.F. Iand Band III
Specification. Television  Aerial
Robust and simple down leads.
to fit. OUTDOOR
PLUG TVP/1 MODEL Y.1. 16/6
SOCKET TVS/1 INDOOR
Both 8d. each. MODEL Y.2. 126

THE ANTIFERENCE GROUP

Antiference Ltd., Aylesbury, Bucks and
London, W.1,
Antiference (Canada) Ltd., Toronto,
Canada.
Antiference (Australia) Pty. Ltd..
Sydney, Australia.
Antiference Installations Ltd.,
London and Branches throughout
Great Britain

Obtainable .only from Appointed
Antiference Distributors.
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O SO

WHAT AN LP STYLUS
OUGHT TO BE -

THEORETICAL PERFECTION

.
N\
N

T

—
27

7

WHAT IT OFTEN IS -

VAV,

7

I _ WRONG CHIPPED OR

* SHAPE  ROUGH SURFACE |

N

90 .

0co0s X500 F

REPLACEABLE STYLI, AS FITTED TO ALL ACOS
CRYSTAL AND CERAMIC PICK-UP CARTRIDGES
HAVE PERFECT SHAPE, SIZE AND FINISH

N

2

le,
N ACOS Styli have to pass a quality inspection at x 500
magnification. Only in this way can some faults, which may
have important effects on reproduction or record or stylus wear,
be reliably detected. The standards we set ourselves are high
but practical. They are reflected not only in ACOS products
but also in the record reproducing equipment in which ACOS
pick-ups or cartridges are fitted.

T i

COSMOCORD LIMITED. Eleanor Cross Road,
Waltham Cross, Herts. Waltham Cross 5206,
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For all portable telecommunications equipment

directly-heated

DC 70 DF 60

space saving

Manufacturers of almost every type of telecommu-
nications equipment in which space is a limiting

; factor will welcome this newly extended range of
Mullard directly-heated subminiatures. Their dia-
meter, which is of the same small order as other
components, facilitates tight packing in “sandwich”
and other types of assembly.

weight saving

Due to their small size, these robust valves offer
special weight saving advantages which are parti-
cularly valuable in relation to certain types of
specialised battery powered equipment such as
‘Hand-Talkie’ and ‘Walkie-Talkie’. They will
operate efficiently from comparatively small bat-
tery supplies and so allow the overall weight of
equipment to be kept to the minimum. DL 70

Brief technical details are given on the page opposite — more
comprehensive information on these and other Mullard subminia-
ture valves is readily available.
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DF 63 DL 69 DL 73

ABRIDGED DATA

Commarcial | Services | American Description Filament Typical Characteristics )
Type No. | Type No. [Equivalent Vi [ I | va [vg2 | -Vel Ia—[ 122 gm [+ [ ra Special Notes {

(V) [(mA)| (V) | (V) | (V) |(mA)|(mA) (mA/V) gl-g2 (kQ)

DC70 | Cv2275| — | U.HF Triode | 125200 | 150 | — | 45 | 145] — | 375 lisan| 40 e Sl B e
DF60 | CV2254 | 5678 | RF.Pentode |1.25( 50 | 2316784 O | 1810481 db | = 1% =
DFSl | Cv237i | — | RFPentode |125( 25 |§23| 6281 O | [71045| 053 | 21 11600] 4:9——Vlfor 100:( reductioningm:
DF62 | Cv2237 | IAD4 | RF.Pentode |1.25| (00 | 450450 | O%| 3.0 l 08| 20 | — |500 -
DF63* . — | Variablemu |5 | 25 |67.5|67.5] 0 | 17 | 049 | 0:85 | — | 1600) —Vgl= 14V for I00:] reduction n grn
DLéY | cv23el | — AFOQutput | 1251 25 | 90 | 90 | 2.5 | 175 }_0._4— 0.85 | — | 800 Pout = 50mW.
pLro | cva2ios | — | REQuut |95 110 | 135 90 | 78| =3 l 15| 19 | 65150 Pout Z0ASW 22 200 Mels
DL13 | cv22ee | — RE Output 1125|200 | 100 | 100 | 90 | 15 l 38| 25 |60 16 Pout 7 1.2V 2t 200 Me/s
DLe2o | cvaz3s | se;2 | AR QUIPUt 115 50 | 67.5] 675 6.5 3.25] 10| 06s | — | 1o Pout = 65mMW,

* At present only sample quan-
tities of this type are available.
*With 2MQ grid resistor.

t The power outputs quoted in
the last column are not necessarily
under conditions given for Typical
Characteristics.

—

m;.ﬂéﬂ DL 620

MULLARD LIMITED, MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1
@ MVT302a
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High-F dehty

unit equrpment or the home

Model 853
wmars,  POWEr Amplifier
Sk ”’”’”’myma»w M””

The complete power amplifier for use with
either of the 2 other models (853A or 854).
It is supplied in a .beautifully finished
cabinet which can be placed on a side table
or bookshelf and will blend harmoniously
in any room.

TECHNICAL DETAILS

The amplifier is based on a circunit developed by
Mullards mcorporaun% an ultra llnear output-
stage and contains a Power Supply for a Pre-
amplifier and F.M. Taner.
Maximum power output 11 watts. Frequency
R.sponse 1 watt within 1 db. 10 c¢js—
20,Q00 c/s—at 10 wares within 1 db. 30 c/s~—
15,000 cls.
Ouglput impedance (Speech
Coil): 15 ohm ar 3.75 ohm
Mains Supply : 200-250 volts.
50-60 cfs A.C. or 100-130
volts, 50-60 cls A.C.
Sensitivity: 40 mV.

&\\W\\\\wmmmwm\\\wx
FREQUENCY RESPONSE
= =

+10

'QUT 1 10 WRTTE shatit st
B2 =518 ==
Fho i gis

] (73 ey
LR :
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it
-+

o t00s oo

FREQU

l-q- Ban 10ep 30

R T

cy g
AN W\N&NW\WN\\\\\\\\\\\\\N‘W& &

Champion proudly introduce the latest
developments in HI-FI unit equipment

Model 853A
Pre-Amplifier
Control Unit

The Pre-Amplifier comprises a low noise,
low distortion amplifier with tone controls
and low pass filters. The first stage gives
balanced compensation for five recording
characteristics used by the leading record-
ing compantes in England and the U.S.A.
This is eftected by the use of frequency
selective negative feedback. The tone con-
trol circuits give continuously variable
contro! of both bass and treble frequencies.

TECHNICAL DETAILS

Input selector.
(1) Tape/kadm Replay.

(2) R.I
( E AE.S andRCA ORTHO.
(4) Col. L.P. and F.F.R.R.

(5) N.A.R.T.B. and H M.V, LP.
(6) British 78 R.P.M.

(7) Microphone.

Treble and Bass Control.
Volume Control.

Low Pass Fliter. Switched
10 Kcfs. 7Kcfs. 5Kcls
level. Dimensions 15" x
43" x 4}".

PLTER CHARACTERISTICS
3 AN

bES
ATkgs| o
[ FEITT

4]-Jtewl 0 1124l §

100,000

The new Champion High-Fidelity
Equipment is designed to bring to every
home where niusic is enjoyed and
appreciated, a new conception of
listening. In ultimate form High-
Fidelity is reproduction exactly as the
artist recorded it.

Model 854
Pre-Amplifier and
F. M. Tuner

The Master Control comprises a low naise,
low distortion tone control pre-amplifier
and a sensitive VHF/FM tuner covering
the frequency range 88-95 Mc/s, housed in
a handsome cabinet matching the Main
Amplifier Model 853.

TECHNICAL DETAILS

Iaput Selector.

(1) Mains OFF Switches off mains to Power
Supplies in Model 853.

(2) FM Tuner.

(3) L.P. Records, Sensitivity 50 mV.

?1 78 Records, Sensitivity 60 mV.

5) Tape|Radio Replay, 100 mV.

(6) Microphone, Sensitivity 10 mV.

Volume Control.

Treble and Bass Controls.

Tuning ControL

Tuning Indicator, 33

Magic Eye. Mullard EM gns.

81. Dimensions 15* x 8}" INC.TAX

x 9¥".
ZBgns + 10 gns. P.T.

TONE CONTROL CHARACTERISTICS

=S==ss i

With the Champion High-Fidelity you will become aware of a new
excitement in music; surprised and delighted to hear with extraordinary
realism your favourite works, which before lacked clarity.

ELECTRIC CORPORATION
London Office & Showrooms : 8 Eccleston Street, S.W.1.

R a) = I’Iill.iﬂll 80087
] FHf B

3000 Taen
FREQUENCY

Works :

Newhaven, Sussex. m,;
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Joure years
ahead......

the

- with

V.H.F. MOBILE

New channelling and specification standards
for mobile radio are being introduced in the
United Kingdom and many parts of the
world. The “Ranger’, Pye’s latest V.H.F.
mobile, has been designed to anticipate these 3 amplitude modulated versions are available
and will, in fact, meet specifications for the W = 100 Kc/s. channelling for aeronautical and
next ten years. The Pye “Ranger” therefore multicarrier schemes.

combines superlative performance with the N = 60 Kc/s., 50 Kc/s. or 40 Kc/s. channelling.
maximum technical life. No matter whatyour  yN=30 Kc¢/s., 25 Kc/s. or 20 Kc/s. channelling.
channelling requirements the Pye ‘“‘Ranger”
will meet them.

The Ranger has been designed to meet the following

.' leading specifications.
U.S. Federal Communications Commission
Telecommunications b S T gl
Pttt S HELAND Canadian Dept. of Transport
@ British G.P.O. existing and proposed specifications
Pye Corporation of America, Pye Radio & Television (Pty.) Ltd. Messrs. Telecommunications,
270, Park Avenue, Bullding A, Johannesburg, South Africa, Jamestown Road, Finglas, Co. Dublin.
New York 17, N.Y., U.S.A.
Pye Canada Ltd., 82, Northline Road, Pye Ltd.

Pye Limited, Mexlco City. Toronto, Canada. Auckland, C.1., New Zealand,
Pye Limited, Tucuman 829, Pye Pty. Ltd., Pye (France) S.A.

uenos Aires, Argentlna. Melbourne, Australia. 29Rue Cambon Paris I°F

PYE LIMITED CAMBRIDGE - - ENGLAND

Phone ¢ Teversham 3131 Cables: Pyetelecom, Cambridge
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INSTRUMENTS

ADMITTANCE BRIDGE TYPE B.801
1 Mc/s—100 Mc/s

For balanced and unbalanced measurement.

Susceptance : Equivalent Conductance : 0-100 mmbho.
to +230 pF.

Accuracy: +2%, +0'5 pF. Accuracy: 2%, +0'1 mmbho.
This is one of a range of bridges for use with external source and
detector for the measurement of aerials, cables, feeders, and a
variety of components and materials between-15 kc¢/s and 250 Mc/s.
Bridge sources and detectors are available for use between
1-100 Mc/s and 50-250 Mc/s.

PRICE £150 NET EX WORKS

COMPONENT BRIDGE TYPE B.121

A general purpose 50 cps 3 terminal transformer
ratio arm bridge for the measurement of Resistance,
Capacitance and Inductance in the ranges 3-100 M(},
1 pF-1004F and 100 mH-10,000H, accuracy +2%. Direct
readings of the resistive and reactive components of
impedance and facilities for ‘‘in situ’’ measurements
are notable features.

PRICE £60 NET EX WORKS

P —

AUDIO WAVEFORM ANALYSER
TYPE A.321

A portable instrument to measure the relative levels
of the components of a complex waveform over a
range of 75 db between 50 c¢/s and 20 kc/s. Imput
impedance 100K Q unbalanced or >25K(} balanced.
In transportable case as shown, or for standard
19” mounting.

PRICE £250 NET EX WORKS

FOR FURTHER DETAILS WRITE OR TELEPHONE
THE WAYNE KERR LABORATORIES LTD * ROEBUCK ROAD : CHESSINGTON - BURREY LOWER HOOK 1131
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HIGH
EFFICIENCY

AFTER MOUNTING
OVER AN AVERAGE RANGE OF 109,

c HH[S WITH A SETTING ACCURACY OF 5%,

pﬂl CAN NOW BE ADJUSTED.....

L

i

|
|

These new Mullard 14mm and 18mm pot cores are completely self
contained, simple to mount and easily adjusted after mounting.
Unique features include single hole fixing and two or four way
terminal plates. Adjustments of inductance are made by means of a
screw which varies the position of a magnetic shunt in the centre of
the core ;in many cases this eliminates the need for trimming capacitors.
Designers will see from the brief characteristics listed here that
Mullard adjustable pot cores are particularly suitable for use in
high grade communications equipment, tuned circuits and filter
networks. Those requiring further technical details are invited to
write to the address below.

[4dmm Pot cores I8mm Pot cores
Four types available . ..................... LA32—35  Four types available . .................... LA42—45
Air gaps ........ccccceierenee From 0.2mm — 0.5mm Airgaps .........c.ccocvvneee From 0.3mm — [.Omm

Frequency range . .............. 10 Kc/s — 100 Kc/s Frequency range .............. 10 Ke/s — 100 Kc/s
Q values in the higher frequency range > 200 Q@ values in the higher frequency range > 300

Mullard

MULLARD LTD . COMPONENTS DIViSION: MULLARD HOUSE: TORRINGTON PLACE - W.C.I

«Ticonal ®> permanent magnets
Magnadur ceramic magnets
| Ferroxcube magnetic cores

MC253
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RADIO & TELEVISION
TEST INSTRUMENTS

VALVE TESTER

Model 45C

A comprehensive valve tester to measure the
mutual conductance of most types of British,
American and Continental receiving valves. Mea-
sures over 4,000 different valves, simple and rapid
operation. 4in. scale moving coil meter.

Mutual Conductance: Two ranges: 0-3 mA/V.
and 0-15 mA/V.
Cathode Leakage: Tests for Heater/Cathode
insulation up to 10 megohms.
Emission: Rectifiers and Diodes can be tested
for emission.
LIST PRICE: £30 Inter-Electrode Shorts: Short circuits between
Prompt delivery electrodes are shown on the meter.
Credit Terms: Heater Continuity: Meter indicates continuity
9 monthly payments of £3.15.0 of heater or filament.
Gas Tests: Press-button ‘‘gas” tests show
abnormal positive or negative grid current.

Unique Offer: You can part ex- : .
change an old TAYLOR instrument T.V. cathode ray tube adaptor, model 445 available.

for a new one. Write for details.

Hire Purchase Terms Also Available

INSULATION TESTER model 1304

For workshep tests and component checking

This mains operated ohmmeter covers insulation and
medium values of resistance. It is light and portable.
Meter: 4in. scale Taylor Moving Coil meter with knife-
edge pointer.

Sensitivity: 50zA.

Ranges: (1) 20 ohms to 100K. ohms at test pressure of
50 Millivolts.

(2)1 200K. ohms to 1,000 megohms at test pressure of 500
volts.

Accuracy: On each range 109 of centre scale values.
Overload Protection: Instantaneous Meter overload
protection on all ranges.

Press Switch: Disconnects. meter when rapidly charging
capacitors for test.

Power Supply: 115V or 200/250V A.C., 40/100 c/s.
Dimensions: 8 X5% xX4}in. Weight: 53 Ib. (2.6 Kg.)

LIST PRICE:
Write for details of these and other models Prompt deliveEry £16

TAYLOR ELECTRICAL [INSTRUMENTS LTD. Credit Terms:

Montrose Avenue Stough, Bucks. 9 monthly payments of £2.0.0
Telephone: Slough 21381 Cables: Taylin's, Sl:ull:. Y P y f
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/
, DC 10
PRESSURE UNIT

Specially designed and developed to meet the need

SPECIFICATION
Power Handling Capacity of the P.A. Engineer requiring a compact, efficient unit
, 10 watts peak l combining good tone with average handling capacity,
Voice Coll Impedance 15 ohms . ) ” o .
Frequency Response 120-9000 c.p.s. I at a price that will make the ‘*small *’ installation a
Flux Density 12,000 gauss profitable proposition.
Pole Piece b.5in.diameter HIGH SENSITIVITY. Heavy cross-sectioned cup
s » with latest anisotropic alloy CP magnet.
PRICE
I PHASE EQUALISING THROAT. One-piece zinc
I based alloy die-casting.
SELF-CENTRING DIAPHRAGM ASSEMBLY. Can
I be changed in the field without special tools or soldering
iron in 14 mins.
SPRING LOADED TERMINALS. Ensure quick and
Itive line termination.
DIMENSIONS I positive li erminatio
DC 10 DC 12 WEATHERPROOF. Totally enclosed, ensuring protec-
(with;wt)_line (With ;ine I tion when in exposed position, watertight gland cable entry.
rs. rs. ;
Diameter 4gin, 44in.
41in. in. . .
%ﬁz 4?-;;_ 55;3 I Manufactured in Gt. Britain by

M

oc 7 e v
w [
BTl Rola Celestion Led.

totally enclosed 100 v line

f tapped 2.5, S,
S FERRY WORKS THAMES DITTON, SURREY
I Price £7.190 Telephone : EMBerbrook 3402



"Waveflex” Flexible Waveguides
FLEKIBLE and TWISTABLE

WIRELESS WORLD.

— Precision built for
long and reliable service

CHECK THESE EIGHT " STAR” POINTS:—

¢ Two types:—
Flexible—twistable
Flexible—non-twistable

e The high quality of “Waveflex” waveguides is
maintained because all production operations
from selection of correct materials to final testing
are completed within the one organisation.

e Specially produced by an exclusive method of
convoluting strip metal.

o The ‘Neoprene’ rubber sheath which is moulded
and bonded to the guide, has been specially pro-
duced to give flexibility at extremely low tem-
peratures.

o WG.16 twistable waveguides are designed to take
a plus or minus 30 degree twist per foot.

e A standard range of ‘‘Waveflex” waveguides is
made in lengths from 3” to 36 fitted with standard
flanges. We shall be interested to Investigate
special guides to meet particular requirements.

o “Waveflex” flexible waveguides to match rigid
guides in WG. 10, 15 and 16 are in production, the
final range will also include WG. 11, 18 and 22.

e ‘“Waveflex’’ flexible wave-
guides are approved by the
Radar Research Establish-
ment of the Ministry of
Supply., and by the
Admiralty Signals and
Radar Establishment.
We are fully app-
roved for A.ILD.
and ARB.

HERE ARE THE TEST DETAILS

A typical specification of WG. 16. V.S.W.R. ‘97 mini-
mum per. énd termination. Attenuation ‘15 DB/ft.
maximum. Band width 82 to 10.7 k.m. ¢/s.
Monitoring tests are carried out on a unique rig
which flexes and/or twists the ‘‘Waveflex” guides
many bhundreds of thousands of times to ensure
reliability in use.

WAYVIRFILRA

WAVEGUIDES
Full technical details from:—

GABRIEL MANUFACTURING CO. LTD.

Newton Road, Torquay, Devon.
Phone: Kingskerswell 2174.

One of the Tecalemit Group of Companies,

JANUARY, 1957

AND NOW

n (WEW
GRAMPIAN

MAGNETIC

NON-FEEDBACK
CUTTERHEAD

TYPE C

These units are a development from our type “D>
feedback cutterhead and have similar mechanical
and electrical constants but are operated from a
single winding. They may be used in conjunction
with any high grade power amplifier.

SENSITIVITY—3 volts input for | cm/sec at 78

R.P.M.
IMPEDANCE—I5 ohms at 1000 ¢/s
FREQUENCY RESPONSE—4-3db—50¢/sto 10 K¢

) 6db at 20 Kc
DISTORTION—29, at 1000 ¢/s
WEIGHT—6} oz (184 grams)
STYLUS HOLE—0.064" or 0.0625" as required
FITTING—Direct mounting on Presto and similar.
' machines
% Also available n horizontal form, type C/H

Write for full details
GRAMPIAN REPRODUCGERS LTD

17 Hanworth Trading Estate
FELTHAM e MIDDLESEX e ENGLAND
Telephone Feltham 2657

Western Hemisphere. Reeves Equipment Corp., 10 East 52nd St.
New York 22, N. Y.
Australian Agent. Simon Gray Pty. Ltd., Elizabeth St., Melbourne C.}
Australia.
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New Low Price

H I G- EL FIDEI I'TMY

for the home

The Pye HF5/8 is a new, reason-
ably priced amplifier specially
designed for use in the home,
with peak output of 8 watts.
Features: “loudness control”
which correctly accentuates
bass and treble at low volume
levels; 4 plug-in inputs; 5 pick-
up compensators; 4 record re-
glay characteristics; infinite

amping factor. Harmonic dis-
tortionat 1 Kc/s: less than0.3%
overall at 5 watts output.
Noise and Hum: main amp.
better than 70 db’s—overall,
better than 55 db’s. Model HF5/8W

The new Pye 12 watt Bookcase
‘Speaker—equally at home in
the drawing room or bedsitter
—brings high fidelity to the
ordinary listener at a price he
can afford. Extremely compact,
it comprises two matched 8"
high flux speakers with special
cones, operating in parallel and
specially mounted in an acous-
tically designed chamber to
give optimum performance.
Fundamerntal resonance
60 c.p.s. Flux density 9,500
B binet) H0Ta.000 opse Tne
abine 1 C.p.s. -
i)edance: 15 ohms. Power hand- Model HF12BS
ing capacity: 12 watts. Fin-
ished in walnut veneers.

Pye Limited, Auckland, New Zealand; Pye Corporation of America, 270 Park Avenue, New York;

Pye Canada Limited, Toronto, Canada; Pye Limited, Tucuman 829, Buenos Aires;
Pye Limited, Mexico City;
Pye (Ireland) Limited, Dublin, Eire; Pye Radio & Television (Pty.), Limited, Johannesburg, South Africa;

Pye Pty. Limited, Melbourne, Australia; Pye Limited, Stuttgart, West Germany.

HIGH FIDELITY SYSTEMS

PYE LIMITEPD OF CAMBRIDGE
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SONIXGRAM

REGD.

A COMPLETE DOMESTIC HIGH FIDELITY SYSTEM

SPECHALISTS FOR OVER 20 YEARS IN HIGH QUALITY REPRODULTION

‘ Truvox TRIU Mk.111 Tape Unit

PABO-I Tape Pre-Amp and Armstrong FM 56 Tuner
Erase Unit £12/19/- @ Permeability Tuning @ Freedom from
Drift @ Magic Eye Puning ® 3 position

Armstrong Labyrinth

il H T Supply Sockét @ Automatic Limiting
\ 1 £22/1/-
Colloro 2010 Transcription
Gramophone Uait | \
Loudspeaker
Enclosure

Armstrong AM44 Tuner \ '
® Variable Selectivity @ 4 : ; . 1 i Revolutionary new design

offering hi-fi reproduction
wavebands @ Magic Eye Jfrom a cabinet gmall enough
Puning @ Infinite Impedance

to blend into any homs.
Detector @ Cathode follower Goodmans AUDIOM 60
Output £19/17)-

(Bass Cone). Plessey
Aluminium  Voics  Cofl
Treble  Unit  with fully
matched Cross-over Network.

Compiete £30.

Armstrong Al0 Amplifier
& Control Unit

@ 10-12 watts witralinear ® 0.1%

fotal harmonic at 8 watts @ Within

L dB 15-30,000 cps @ 4 input

postiions ® Equaliser ® Filter ® Price (compLeTE) £20G0

8e; arate Bass and Treble controls
£29/10/~

All units are available separ-
stely, 2nd in various combin-
ctions in the Sonixgram

ARMSTRONG WIRELESS & TELEVISIONGO. LTD. WARLTERS RD., HOLLOWAY, LONDON, N.7. Tel. NORTH 3213/4

— PRECISION High Fidelity
—— 4 SPEED TRANSCRIPTION UNITS

WITH VARIABLE SPEED ADJUSTMENT.
MAIN FEATURES

#® Speed continuously variable from 29 r.p.m. to 86 r.p.m, Pre-set
adjustable “‘ click-in’’ position for 78, 45, 334 and 16 r.p.m. Playing old
celebrity discs requiring speeds above 78 r.p.m. Tuning record pitchtoa
musical instrument. Correcting for 'mains frequency variations.

Accurately balanced heavy precision made
turntable eliminates Wow and Flutter.

Unique VERTICAL EDGE-DRIVE PULLEY

principle eliminates Rumble. .

== ]

weight adjustable precision Pick-up-Arm c
with plug-in shell, incorporating the
Superb Goldring Variable Reluctance Cartridge No. 500.
TYPE GL50/4 Low Loading velocity operated  Price £15.15.0

|

finil

@ ® & 9 ©

Less than 9% chang\? in speed for up to sommmm
139 changein Line Voltage.

Large resilient 4-pole constant velocity
motor.

Model G.L.50/4 and G.L.56 fitted with

———  Automatic Stop P.T. £6.2.10
—— TYPE GL5S. Without Pick-up. FITTED WITH BAND

—_— LOCATION DEVICE Price £12.12.0
— P.T. £4.18.4

— TYPE GL56. Complete with Pick-up. FITTED WITH BAND
= LOCATION DEVICE Price £16.16.0
P.T. £6.11.0
: DIAMOND STYLUS EXTRA £3.15.0

P.T. £1.9.3

Write for technical reports to—

== . THE GOLDRING MANUFACTURING CO. (GT. BRITAIN) LTD,

486/488, HIGH ROAD, LEYTONSTONE, LONDON, E.ll. LEYtonstone 8343-4-5
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7x 4in. G i 10x 6in. C
Elliptical : . Elliptical
Price i I Price
25/8 s 39/6
inc. P.T. : ~ inc. P.T.

ELMAG High Fidelity Units

Designed to give good quality at domestic
volumes. For a power output stage providing
more than 4 watts, 2 or more speakers are
recommended.

Flux Density 8,000 gauss (27,500 Maxwells).
Frequency Response 40-12,000 c.p.s.

9 x 5in. Model 59T. Price 382 inc. P.T.

All prices are for speakers without transformers.

TRADE TERMS : 33%1%
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TOLERANCE?

«eee. it’s easy with

Continuous Storage Units

Thousands of LAB Continuous Storage Units are
daily solving the problem of control and storage of the
great range of resistors. Compact, and capable of
storing up to 720 separate resistors, LABpak make
selection positive, simple and speedy. Now that
Ceramicaps, Histabs and Wirewound resistors have
been added to the carded range, the usefulness of
LABpak storage units is enhanced.

FREE with any purchase of the LABpak range,
these units are the complete answer to the storage
problems of small production units, laboratories, etc.

MAKE UP YOUR ORDER TODAY
— DELIVERY EX-STOCK

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

The LAB Continuous Storage Units are available from your
normal source of supply, but more detailed information and
literature can be obtained from:

THE RADIO RESISTOR GO. LTD.

50 ABBEY GARDENS - LONDON ° N.W.8
Telephone: Maida Vale 5522

WIRELESS WORLD

HARTLEY-TURNER
SOUND EQUIPMENT

LOUDSPEAKER
ENCLOSURES

Now available in either assembled or in kit
form to reduce freight charges for export
orders, the Hartley-Turner  Boffle ” is the
answer to the need for economy in space
and cost without sacrifice in quality.

Designed specifically for the types 215 and
315 Hartley Loudspeakers but equally suit-
able for any other high quality 10" or 12"
loudspeakers, these enclosures utilise a
special acoustic filter which enables the
performance of an infinite baffle to be
obtained from a unit only 18” cube.

Prices
In Kit Form,
Type 1.K. for 10” diameter

Loudspeakers £8.10.0
Type 2.K. for 12” diameter

Loudspeakers £8.10.0

Assembled,

Type 3.A. for 10” diameter

Loudspeakers £9.0.0
Type 4.A. for 12" diameter

Loudspeakers £9.0.0

H. A. HARTLEY CO. LTD.

66, WOODHILL, WOCLWICH,
LONDON, S.E.18.

Phone : Woolwich 2020. Ext. CB32

JaNUARY, 1957
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CABINET +

‘'CAT. NO. CAB/02

A well - designed
Bureau-type Cabinet
in a medium size.
Veneered in a highly
figured Walnut, Out-
side dimensions, fength
$ 29%in. 32in. Sloping
height, depth [é6in.,
control panel 6n right-hand side
approx. 13in. x 104in. Removable
baseboara on right-hand side approx. I3}in. x
I3in. Large record compartment inside the cab-
inet located at the top on left-hand side.

Packing and carriage 20/-. CASH ONLY |2 Gns.

% OTHER CHASSIS

CAT. NO. CR/A. 5-valve Superhef, 3 Packing and carriage 12/6.

CAT. NO. FMT/B. Chassis only excluding

magic-eye. Unboxed, 11}in. long x 53in.

overall depth x 4in. high. CASH £13/15/-
Packing and carriage 12/6.

% LOUDSPEAKERS, Gran

Amplifiers, Tape Recorder equipment, etc.
available at keenest prices. Send for large
Justrated catalogue.

wavebands. 12 Gns. Packing and carr. 12/6.

CAT. NO. CR/AFMA47. 7-valve Superhet
F.M./VHF Band (4 wavebands),

Packing and carriage 15/- Oron Credit Terms.

WIRELESS WORLD

CABINET CAT. NO. CAB/03

A magnificent Bureau-type Cabinet of the very highest
quality in specially selected Walnut veneered exterior,
Light Sycamore interior with Rexine lining to match.
Outside dimensions, length 34in., depth 7in,, height
33in. Sloping control panet on right-hand side approx.
16in. x [04in, Removable baseboard on right side
approx. |5%in. x 15in,

Packing and carriage 25/-. Or on Credit Terms.

CHASSIS CAT. NO. CR/AFM49/PP

9-valve Superhet with F.M./VHF Band (4 wavebands).
Push-pull output. Stow motion tuning drive. Fult
provision of Automatic Volume Control, Sockets
provided for Aerial, Earth, Gram, Pick-up and Exten-
sion Speaker, Connections provided to Gram. Motor
controlled by Chassis On/Off switch. The tone
controls have been given an extra wide range to
embrace all types of recordings. A.C. 200/250 volts,
50 cycles only. Special l0inch high flux density
loudspeaker included.

Packing and carriage 15/-. Or on Credit Terms.

AUTOMATIC RECORD CHANGER
CAT. NO. RC(A. The latest multi-speed changer
incorporating 16 r.p.m, for ‘'talking-books,”” and
arrangement for manual control. Fitted with high
fidetity Crystal Turnover Pick-up Head. A.C. mains
2007250 volts, 50 cycles only.

Packing and carriage 12/6.

CASH £1 7"6-

casn £2.7-6-

casn £9-15-

%  F.M. TUNERS %

CAT. NO. FMT/A. Complete Unit in
Cabinet with Magic-eye tuning.
164 Gns. Oron Credit Terms.

ALL FULLY GUARANTEED Generous extended credit terms on orders exceeding £15. Dealers supplied at full

90 JUDD STREET, LONDON, W.C.L

6

0

0o

2o

DIRECT SALES

TEL.: TER. 9876
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Model

unusually level impedance

SFB/3

(Reg. Design 881557)

IMPEDANCE CURVE. Note the

which

typifies the wide frequency response.

JANUARY, 1957

harfedale

NEW 3-SPEAKER SYSTEM

gives you everything...except resonance

Yes, in Wharfedale’s latest model, cabinet resonance is conspicuous
by its absence. Low resonance speakers fitted with foam suspen-
sion give smooth response over the full frequency range. Visually
the SFB/3 is attractive. Structurally it is compact and portable.
Technically it is cleverly designed. Acoustically it is amazingly

-good for its size.

% ATTRACTIVE APPEARANCE % FREE-STANDING & EASILY MOVED
% RESONANCE FREE : SANDFILLED BAFFLE % OMNI-DIRECTIONAL
% FREQUENCY RANGE : 30 ¢/s to 20,000 c/s % MODERATE PRICE

s SFe |3

W

[I—

IMPEDANCE IN OWMS
&
i

o 1

e 30 0 100 360

FREGUENCY IN  Cfs.

Made and guaranteed by WHARFEDALE WIRELESS WGRKS LTD . IDLE - BRADFORD - YORKS.

. sk Z

ok

20k

SPECIFICATION ‘NEW PRICE
Siza 34" x 31" x 12"

Weight 641, £€39.10.0
impedanee 8/15 ohms COMPLETE

Bass resonance 30/35 ¢fs Tropical model made with resin-
Max. Input 15 watts bonded apiyg‘fdo f%eﬁfm{upﬂ'ed

Phone : Idle 123516

CIRCULAR

Typicar 28" &
34" Round Flush
Pattern

R

NETWORK ANALYSERS

SPECIAL INSTRUMENTS

Flush or Projecting), SQUARE,
RECTANGULAR & INDUSTRIAL PATTERNS.

EDUCATIONAL, GEOPHYSICAL and

METERS

To B.S.89 Calibrated and scaled to your requirements.

DEVELOPMENT & PRODUCTION PROBLEMS ASSISTED BY

PROMPT DELIVERY

Stockists of : :
ERNEST TURNER, EAC, BALDWIN, WEIR

and LEADING
MANUFACTURERS INSTRUMENTS

MOVING COIL, MOVING IRON
THERMO COUPLE, ELECTROSTATIC

ELECTRONIC TEST EQUlPMENT\\_
PORTABLE MULTIRANGE TEST SETS
at | megohm per Volt

ELECTRONIC INSULATION TEST-SETS
May we quote for your requirements ? 7
ANDERS ELECTRONICS LTD.

91, HAMPSTEAD ROAD, LONDON, N.W.|l. Telephone ElJSton 1639,
Suppliers to Govt. Depts., B.B.C., Tech. Colieges, Leading Manufacturers & Research Laboratories

Typical 44"
Manufacturers of : -quare Flush Pattern
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from the new Mullard catalogue

Transistor Tester
L264

The Mullard Transistor
Tester has been devel-
oped to provide a rapid
means of checking gene-
ral characteristics and
ascertaining if a transis-
tor has been damaged in
circuit.  Facilities for
measuring the important
parameters, cc!, base-
collector  short-circuit
current gain, as well as
Il and the collector
turnover voltage are pro-
vided.  Although de-
signed as a simple testing
unit, it has an accuracy
of £5%.

| I
Dual Trace Oscilloscope
Liol/2
This high grade, general
purpose instrument incor-
porates two identical amp-
lifiers with sensitivities of
20mV/cm over a bandwidth
of 4 Mc/s. Calibrationaccur-
acies are voltage +5%, and
time +£109% by null
methods. The time base
may be free running or trig-
gered, and sweep speeds are
from 0.1 gs/cm to 10 ms/cm.

‘Mullard

\ Specialised Electronic Equipment

Television Line Selector
LI96

The L.196 enables any
normally triggered oscil-
loscope to give a jitter-free
display of one or more lines
from a television video
signal. It can be used on
transmitter and receiver cir-
cuits to display depth of
modulation, d.c. levels,
bandwidth, blanking, syn-
chronizing pulses and for
the examination of similar
waveforms in detail.

ey

dag

it AR
o
- 2

Regulated Voltage Unit
Li33

This is a general purpose
laboratory unit which pro-
vides a stable low imped-
ance d.c. supply which can
be continuously varied be-
tween 0 and 300V positive
and negative at up to
300mA. Two 4 amp a.c.
supplies at 6.3V tapped at
4V are also incorporated
and an unregulated e.h.t.
supply of 1.2kV at 2mA.

Mullard{ WRITE FOR FULL INFORMATION

N,
MULLARD LIMITED
TORRINGTON PLACE

EQUIPMENT DIVISION
LONDON

W.C.i

49

MULLARD HOUSE

@ ME600



50 WIRELESS WORLD JaNuary, 1957

ELECTRO-MAGNETIC RELAYS?.. P

. %
to

who have a range / =t
of 1000 NEW TYPES N\, -

ey

ZZ

Uy

(Matériel Technique
Industriel)

% Operating from 1 Milliwatt %
1 Kilowatt with up to 96 change -

"y,
overs at 10 amp. per contact. ////W//////%W

% Most models can be fitted with dust covers or hei-
metically sealed.

% Range includes certain models hermetically sealed,
all metal gas filled with glass base, and built-in ad-
justable thermal delay. Delivery 14/21 days for most
types.

% Post Office types 3000 and 600 relays of our own
manufacture to specification. Guaranteed to
full A.LD. and LE.M.E. standards.

Sole concessionaires for U.K. and Dominions on behalf of M.T.1I.

A New Dilcd TRIUMPH IN SOUND REALISM

— Model G.A.4 HIGH FIDELITY
At lOW COSt AMPLIFIER

4 watt 4 valve circuit with a frequency response of 40-15,000 c.p.s. Neat Contro
Panel size éin. x din. on fly leads for individual mounting (main chassis |4in. x
4in. x 5%in.). Input selector switch matching to Radio, L.P. and 78 r.p.m. records.
Separate Bass and Treble Controls giving wide range of cut and lift. Volume Control.
Rotatable Mains Transformer for hum cancellation. Price £9/9/-.

H.4. RADIOGRAM F.M. (VHF) TUNER

cHASSIS AM/FM O'Utstafldmg design 'and perfor.mance. ‘Self-powered to work

direct into any Amplifier or Radio.  Magic Eye tuning indicator.

7 valv_e 4 wave band SUPer' 3.stage LF. amplifier. Preset output level. Panel size |04in x

het with F.M. (VHF). Magic 5%in. (cut out 94in. x Sin.). Switching incorporated for connection

Eye tuning.indicator. High to Pickup sockets, Amplifiers and Tape Recorders. 75 ohm
sensitivity. Bell-clear qual-

Aerial input. Neg-
ity. Dial size |1&in. x 5Zin. ligible radiation.
Sockets to connect Speaker Highly sensitive
(3 and 15 ohm), Pickup, and designed
Aerial, Earth, F.M. Dipole

: for top quality
q and provide power for reproduction.
PRICE £24.6.6 inc. tax.  Gram. Motorfrom mains.

Price

All these Chassis use the latest B.V.A. glass miniature valves and are F|7/I0/3,
for use on 200/250 volt A.C. Mains. inc. tax

H.4.T, (AM/FM.) Tuner Sel“powered for Radio or Amplifier. Price
£20/17/- inc, tax.

We supply and fit our pre-amplifier to Collaro Tape Transcriptors.

Direct from Manufacturer to all other Enthusiasts
Write for details to Ref. W.W.,

THE DULCI COMPANY LTD., 97/99 Villiers Rd., London N.W.2 (WILLesDEN 6678)
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ALUMINIUM
CORED SOLDER—

incorporating a non-corrosive

flux. It is used with an ordinary
soldering iron in the same manner as
conventional rosin cored solders

and ensures excellent joints without
the use of expensive oxide-removing
appliances. It is one of a new

group of Enthoven products of

v outstanding interest to all industries in

which the soldering of aluminium
SOLDER PRODUCTS
plays an important part.

To manufacturers of electric and

ENTHOVEN PRODUCTS FOR SOLDERING ALUMINIUM electronic equipment it is the

§ ENTHOVEN ALUMINIUM CORED SOLDER—a unique solution of a familiar and stubborn
product specially designed for use in the electrical, electronic
and allied industries. 1 problem —the satisfactory

2 ALUMININUM SOLDERS & LIQUID FLUX~—for dip- soldering of aluminium to aluminium,

soldering and dip-tinning.

or aluminium to copper,
3 ALUMINIUM SOLDERS & PASTE FLUX—for general

hand soldering and tinning operations. fithed cufber, finned/and

silver-plated brass and other metals,

For further information on these products and their applications,
please write for our technical publication “T.P.2”.
ENTHOVEN SOLDERS LIMITED, ENTHOVEN HOUSE
89, UPPER THAMES ST., LONDON, E.C.4.
MANsion House 4533,
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enclosed raks
are now availabie

11 -

at fourteen days delivery

please ask us for copies of our
new revised catalogue of cases,
raks, consoles, etc.

3FT. 3/1919/1  19in Panel 19in Depth

4/1919/1 19in 19in
4FT. 44!914’/! 9in ,, 24in
4/2219/1  22%in 19in  ,,
4/2224/1  22{in ,, 24in
619191  19in ,,  19in
6FT' 6/1924H 19in  ,, 24in  ,,
6/2219/V  22%in ,, 19in
82224/l  224in .. 24in

719198 19in  ,,  19in
7FT. /l924¢l ioin . 24in

IMHOKF

ALFRED IMHOF LIMITED
Dept. M.1, 112-116 New Oxford St.,
London, W.C.1.
Telephone: MUSeum 7878 (20 lines) LGB

THE GUARANTEED COMPONENTS DESCRIBED
BELOW HAVE BEEN ACCLAIMED BY THOUSANDS
AS THE FINEST OBTAINABLE.

Full constuctional details, point-to-point wiring diagram and alignment
instructions for building the complete F.M. TUNER. Also full details for
RDT.$/10-7 modifying existing tuners to a pre-set version given in Technical Bulletin
DTB. 8, price 1/6.

F.M. SCALE. A bronze finished scale with yellow markings (0-20 Log)
for use with all types of F.M. tuners or receivers. Consisting of metal
scale, pointer, cord drive spindle, pulleys, 2}in, drum, cord and instructions
for the assembly of the cord drive. The scale measures 5§ x 3in. and is for
a cabinet aperture of 4 x 1jin., price 9/=,

RDT.1/10.7 Mc/s. A transformer for use in ratio discriminator type
circuits. Can size 18in. square x 2}in. high. Secondary winding of bifilar
construction, iron dust core tuning. polystyrene formers and silver mica
condensers, price 12/6.

PDT.1/10.7 Mec/s. A miniature phase discriminator transformer for use
in fre¢}uency modulation detector circuits where the limiter/Foster-Seeley
type of circuit is employed. Designed for carrier deviation of +75 Kc/s.
Qk=1.5. Screening can 1§ X 1}#in. square, price 9/~.

IFT.11/10.7 Mefs. A miniature LF. transformer of nominal frequency
10.7 Mc/s. The transformer is primarily intended for the LF. stages of
frequency modulation receivers and converters. The Q of each winding
is 90 and the coupling critical. Dimensions as PDT.1, price 6/=-.
IFT.11/10.7/L. As IFT.11/10.7 but with secondary tap for limiter input
circuits, price 6/-.

Coil Type L1, T1, and T2. These coils are specially designed for use in the ‘“ MAXI-Q” F.M. TUNER, price 3/11 each.
Chassis and screens for the above unit, completely punched in aluminium, price 7/6.

POWER REQUIR T4 V. 1°SA.

F.M. TUNE

O/btainal}le JSrom all reputable stockists or direct from works. GENERAL CATALOQGUE covering technical information on full range of components
1/= post free.

DENCO (CLACTON) LTD. @t ww) 357/9 0Id Road, Clacton-on-Sea, Essex

STOP PRESS:

“MAXI-Q” F.M. TUNER UNIT assembled and valved at £9.19.6 inc. P.T. Power Pack at £3. “ OSRAM ’ F.M. TUNER completely
assembled and valved at £16.16.9 inc P.T.

“MULLARD ” TAPE RECORDER, Amplifier Chassis, Type ‘A’—31/6; Type ‘B’—31/6. Power Pack Chassis, 11/6.
“MULLARD ** 20 WATT AMPLIFIER. Chassis and Base 34/-. Pre-Amp Chassis 25/-. Transformer Covers (3) 32/-.
“MULLARD” 3 valve 3 watt chassis 10/6.
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These Units are

i ACTUAL S1ZE |

i —made under |
US hcence

DATA RELATING
" TO SERIES ‘MRE’
'MINIATURE
CONNECTORS
[ ]

CURRENT CARRYING
CAPACITY: 7.5 amps
I
BREAKDOWN VOLTAGE
BETWEEN CONTACTS: 2L T
‘(at sea level) fow

In . e 25 - '
3 . Wwve ' : ! W
e =H N miniature B
oA s ' connecitors o
(per contact): 8 dz./

=

POSITIVE POLARISATION

o T
BY GUIDE-PINS AND SOCKETS '
2
RIGID ALUMINIUM HOODS
WITH CABLE-CLAMPS
(vibration locks optional)
FOR COMPLETE SERIES
*

SERIES ‘MRE’
| with 7, 14, 18, 26, 34 & 50 contacts .
NOW ¥AVAILABLE Full technical data and illustrated
F‘ OR leaflets forwarded on request:
| o ELECTRO METHODS LTD.
PROMPT DELIVERY 12-36 Caxton Way, Stevenage, Herts.
] Telephone : Stevenage 780
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INTRODUCING THE LINEAR ‘DIATONIC’

A HIGH FIDELITY ULTRA LINEAR AMPLIFIER WITH INTEGRAL PRE-AMP

A special feature is the compactness
of the unit. Full advantage has becn
taken of latest component miniatur-
isation developments to produce a
10-watt Hi-Fi push-pull amplifier
incorporating tone control preamp-
lifier stages within the meagsurements

FREQUENCY RESPONSE
+ 2 d.b., 30-20,000 c.p.s.

MAXIMUM POWER OUTPUT
In excess of 11 watts.

RATED OUTPUT 10 WATTS.

: f SENSITIVITY
of 10 x 6 x 6in. Volume (1) 22 millivolts for rated
In addition two high impedance in- output. .
put sockets are provided for micro- Volume (2) 220 millivolts for rated
phone and gram, etc. Each input has output.

its associated vol. control, five B.V. A,
(Mullard) valves are employed, L Continuously variable + 6 d.b.
ECC83,ECCS83, EL84,EL.84,EZ81. SIZE ONLY [10—6—6ins to 13 d.b. at 12,000 c.p.s.

H.T. and L.T. power supply point Weight 124Ibs. Power consumption 90 watts B5S CONTROL

TREBLE LIFT CONTROL

iis included for a radio tuner. For 200-230-250v. 50 c.p.s. A.C. mains, ~ Continuously variable + 13 d.b.
Out i . to —18 d.b. at 50 c.p.s.
put suitable for 3 ohm and 15 ohm
L45 MINIATURE 4/5 WATT | speakers. HUM LEVEL
QUALITY AMPLIFIER Chassis finish stoved gold Referred to maximum output and
iilze o_nIyF6 :bskxss%ir_:.‘ I;igg.o 12 df'b' —Bronze hammer. 1 2 including integral pre-amp -—60
A3 s e, LGB T Retail Price GNS. av.
Triode, EL84 P ut, Recti- Cn 9
o eoa ate Bass and Trebls Controls, Send S.A.E. for descriptive literature. H%!;VE/ONIC ?elds;l;(gl:v'l;:t?N
Mains switgh incorporated in control. For TRADE AND EXPORT g © measu. .
209——250v. 50 c.p.s. A.C. M?li"?sl; An ideal NEGATIVE FEEDBACK
unic for use with Gram. o 196 ENQUIRIES Total 32 d.b. including 24 d.b.
tail Price ; .
in main loop.

LINEAR PRODUCTS LTD 59 MAubk STREE, Lges, 2

Tel. 23116

r

1

Feeder Unit—Garrard Transcription Motor,

Leak Dynamic Piek-up with diamond stylus.
High fidelity ‘ Perth” AM/FM Tuner,

Amplifier Section—Built-in Leak “Poin

Five Vaives 3 Waveband 49% 5

One ” TL/10 Amphﬁer 8even anves 4 Waveba::ds (AR!':I’
M) 62}

Tape Recorder Section—
Reflectograph high fidelity
Tape Deck, with * Brick >
type Pre-amplifier and
Krase Unit.

N Five alvea 3 Wavebands 29 gns.
_S_l_)ri-av!'(i:r C%l:;etsl({l;g:’g Seven Vall\;gla 4 Wavebands (AMJ
acoustie chambers with ) 4_2} L1
Axiom 150 Speakers
and Goodmans Acous-
tic Resistance Units.

o P il
Five Valves 8 Wavebands 31 gns.
Seven Valves 4 Wavebands (AM/

Record Storage com-

partment. L

Awn outstanding product of the r
“Porth” High Fidelitydivision 230 gus.

Price in U.K. complete inclusive of tax.

PERTH RADIOS LIMITED 90 Judd St., London, W.C.1, Tel: TERminus 9876
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Nenlarian

VHF/FM TUNER

Built to the usual WB standard of craftsmanship,
this gives outstanding performance, due to special-
ised design incorporating advanced circuits to take
full advantage of the VHF/FM transmissions,

Permeability tuning, automatic frequency control, and temperature-controlled
circuits give rock-steady tuning with no drift. Foster Seeley discriminator
and cathode follower circuit. The wide frequency range
—87.5-108 Mc/s.—covers all proposed British stations,
and also those on the Continent and in U.S.A. Latest

tuning indicator.

The high sensitivity enables this Tuner to be used in
areas where FM transmissions are normally regarded as out
of range. No interference with television, due to negligible
radiation figure, Price £25 (inc. P.T.)

* See and hear this
and all other Stentorian

Type H.F. 1012

10” unit, die cast, 12,000 gauss
magnet, cambric cone, 10 watts
capacity. 30-14,000 c.p.s. Bass
resonance 35 c.p.s. £4.19.9

Type H.F. 812

8” unit, 12,000 gauss magnet,

cambric cone, 5 watts capacity.

50-12,000 c.p.s. Bass resonance

65 c.p.s. Die cast chassis:
£€4.3.6

Type H.F. 816

8” unit, die cast, 16,000 gauss
magnet, cambric cone, é watts
capacity. 50 14,000 c.p.s. Bass
resonance 63 c.p.s. £6.17.0

Type T. 816
Special 8” mid-range unit for

Type H.F. 1214

12” unit, die cast, 14,000 gauss
magnet, cambric cone, 15 watts
capacity. 25-14.000 c.p.s. Bass
resonance 39 c.ps. £9.15.6

Type T. 10

Tweeter unit, mfc pressure
type, 14,000 gauss magnet,
2,000-14,000 c.p.s. 5 watts.
Recommended for use with
H.F. 1012, £4.4.0

Stentorian W.B. 12.
Quality Amplifier

{2 watts, low noise input
circuit, double tricde phase
splitter, push-pull cutput stage
giving outstanding reproduc-

High Fidelity equipment
at our London office
(109 Kingsway, W.C.2)
any Saturday between
9a.m.and I2noon. Leaflets
on all the outstanding WB
products on request.

use with H.F. 1214, 16,000 gauss tion. £25.0.0
magnet, |5 watts capacity with
1,500 c.p.s. cross-over. Up to
17,000 c.p.s Ready-to-assemble Cabinets from £5 , 10.0 to

p.s.
Impedance 15 ohms. £6.10.0 £10.10,0.

WHITELEY ELECTRICAL RADIO CO. LTD - MANSFIELD - NOTTS
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15}782‘[0118 THE i Rgﬁoig:RSTRENGTH

An instrument of professiona! quality for the high-fidelity
conscious, achieving a truly high standard of recording and
play-back at a remarkably moderate price. Automatic
equalisation of output at each speed ensures perfect repro-
duction. incorporating the.new Collaro Tape Transcriptor,
vpper and lower track recordings can be made in quick
succession without spool reversal while asafety device prevents
accidental erasure, Three speeds; 3%in., 74in. and 5in. per
second.

7 2 GNs.

(5/,75 C{O JE e micromhone

The Living Truth in Sound M- ?;ei‘;;ﬁi:o:“h il

Telephone: ’ VALE RD.
e 2 SPECTO LTD. YAL:%

Another DALY —E;ettronic Achievement

CAPACITORS IN REDUCED SIZES WITH
FULL VALUES AND WORKING VOLTAGES

SEND NOW for new leaflets with up-to-date infarmation on

this new range af capacitors.

DALY has succeeded in maintaining full capacity values and
working voltages in more compact designs specially suited to
ultra-modern equipment.

PHOTO-FLASH EQUIPMENT - DEAF AIDS - PRIVATE TELEPHONE

INSTALLATIONS - AMPLIFIERS - D.C. POWER UNITS - SPOT
WELDING EQUIPMENT - TEST GEAR - MAGNETISATION EQUIPMENT

Behind DALY capacitors lies 20 years of making only
electrolytics, highly specialized experience which engineers
throughout the world are finding invaluable. and which is

. -
e e A s .-.-.-F "

|8, sy . s b o it S T
e crpurae
[ ....-w-.-.--e.u—.m.-........

- MOTOR STARTING

readily available to you.
ill;_' Snwp & LT

e DALY

B ELECTROLYTIC CAPACITORS

CONDENSER SPECIALISTS FOR OVER 20 YEARS

7

DALY (GONDENSERS) LTD., WEST LODGE WORKS, THE GREEN, EALING, LONDON, W.5.  *hone: EALING 3127-3-9  Gables : DALYCON, LONDON
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the most efficient means
of generating H.T. voltages from
low voltage supplies
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This is an accurate summary of this latest type heavy duty vibrator by Plessey,
a product widely employed in Services equipment.

It is Design Approved and the supply position is good.

For all equipment where of necessity only a low voltage supply is
available—as in certain electronic equipment, public address
systems and portable transmitters—and for equipment where an
emergency supply must be provided against mains supply failure, this

100 watt vibrator is the ideal component.

Equipment manufacturers and Design Engineers are invited to request
a copy of Plessey Publication No. 651 which contains complete technical details
and performance data.

heavy duty vibrators by | Plessey ]

COMPONENTS GROUP - THE PLESSEY COMPANY LIMITED - ILFQRD . ESSEX
@ rciz
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Murex Sintered Magnets supply
the high stable flux which

provides the drive between ]f(_—ll'—]

pressure chamber and indicator.

Photograph by courtesy of Barnet instruments Ltd.

MUREX LTD. (Powder Metallurgy Division) RAINHAM +« ESSEX
Telephone : Rainham, Essex 3322 Telex 8632 Telegrams : Murex, Rainham-Dagenham Telex.
LONDON SALES OFFICE: CENTRAL HOUSE, UPPER WOBURN PLACE, W.C.1. EUSton 8265

| !Eﬂﬂlz )

Wish You a Happy

New Year

and True Enjoyment \

L]

from the use of Verdik Products

! 2.SPEED TAPE
= it % RECORDER

AMPLIFIER &
# PRE-AMPLIFIER

" i ¥ 20 Gns. ONLY e
E25) " COMPLETE R0

VERDIK SALES LTD., 8, RUPERT COURT
WARDOUR ST., LONDON, W.1 (treara a6




JANuARY, 1957 WireLESS WORLD . 59
> i
JAMNUARY

If you already have our 1956 catalogue, you will automatically
get the 1957 edition in the course of the next week or two. The
demand for the catalogue is so great that it makes the task of
distribution a fairly lengthy one, so please wait patiently. If
you have changed your address, or have any other reason to
think your copy may not reach you safely, please let us know.
The 1957 catalogue brings the record of Marconi electronic
instrumentation in the radio communication and industrial
fields up to date and provides a comprehensive survey of all
Marconi measuring and test equipment.

Instruments listed include :

; AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS
M ARco N I FREQUENCY METERS . VOLTMETERS . POWER METERS
DISTORTION METERS . FIELD STRENGTH METERS
INSTRUMENTS TRANSMISSION MONITORS . DEVIATION METERS
OSCILLOSCOPES, SPECTRUM &  RESPONSE  ANALYSERS
Q METERS & BRIDGES

MARCONI INSTRUMENTS LTD - ST.ALBANS - HERTFORDSHIRE - TELEPHONE: ST. ALBANS 546141
London and the South: Marconi House, Strand, London, W.C.2 Tel: COVent Garden 1234
Midlands : Marconi House, 24 The Parade, Leamington Spa.  Tel : 1408 North : 30 Albion Street, Kingston-upon-Hull  Tel : Huli Central 16347
WORLD-WIDE REPRESENTATION

TN
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MORE THAN 6000 ‘SCALAMPS’ NOW IN
USE IN INDUSTRY AND RESEARGH

These galvanometers offer:

Compact Self-contained Unit

Five range Sensitivity Switch

Slow-motion zero control

Automatic Shorting Foot

Four new models now available
give added versatility in low
resistance circuits.

Please write for our latest leaflet

A NEW

Specialists in high quality reproduction for over 20 years

PB 409

ARMSTRONG quadlity at an economical price

% 9 valves-6 watts peak output within 2dB, 20-20,000 cps
at 4 watts (double normal room volume)

% Full VHF band (88-108 Mc/s) plus Long, Medium and Short
% Push-Pull Qutput with Negative Feedback

% Quick-action ¢ Piano-Key " selectors

% Independent Bass and Treble controls

% “ Magic Eye” tuning

% Latest MULLARD pgreferred-type valves

—
Post this coupon for descriptive literature and details of Hire '
Purchase, Home Trial facilities and Guarantee. I

ARMSTRONG WIRELESS & TELEVISION CO. LTD.,
Warlters Road, London, N.7. NORth 3213

BLOCK CAPITALS PLEASE

1 ; -

DIMENSIONS: 13" x 94" x 8” high

28 GUINEAS

We have been making replacement radiogram chassls for
nearly 25 years and have concentrated exclusively on the
requirements of those who want the best. This Is your
guarantee of first class performance and reliability. "We
shall be pleased to give you a full demonstration of this and
other models at our Warlters Road Showroom (open 9-6
weekdays and Saturdays).

We §hall be glod of the opportunity te demoanstrate these models to
you in our factory showrooms in Holloway. If you are unable to visit
us please complete and send the coupon.
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QUESTION “Why don’t dealers stock and recommend our
Amplifiers and Tuners, etc?’”’

ANSWER

discount to YOU (the public).”

This direct trading explains why our products, though in the top

class, are so much cheaper than our competitors’.
Whot we are and what we do.

Firstly we are quite large manufacturers of Audio Amptlifiers, Radio
Feeder Units, Boruable Record Players, Speaker and Amplifier éabmets'
(ielity Radio and Record Repro-

and custom
ducers.
Secondly we are Retailers of Gramophone Units,
Speakers, Tape Recorders, etc., etc.

uilt Complete High Fi

We recommend only that which we know to be of geod performance
and of sound construction. We are not in the group of traders who
sell job lines at apparently low prices because they are obsolete or
faulty. On the other hand cur finances are such that we do not have
to sell you an expensive article if we know that a less expensive unit

will do your job perfectly.

If any reader should have his mind set on a high-priced amplifier of

The New No. | “SYMPHONY " - AMPLIFIER
MARK 1li is a 3-channel 5-watt Gram{Radio Amplifier
with astonishingly flexible tone control. You can lift the
treble, the bass, or——and here is the unique feature—
the middle frequencies te suit your own ear characteristics
and the record or radio programme being heard. It is
thus possible to arrange frequency-response of the
amplifier to a curve equal and opposite to the resultant
curve of the other items in the chain so what finally
registers in the brain is as per original. This flexibility of
control is even more important than the nominal linear
response of the amplifier, as the pickup speaker, etc., are
not linear. Independent Scratch-Cut is also fitted and
special negative feedback circuit employed, The Amplifier
can accommodate a wide variety of records from old 78s
to new L.P.s, and there is full provision for Radio Tuner.
Tape take-off and Playback. It is available to match 2/3
or 15 ohms speakers. Price 2 gns. {(carriage 7/6). Fitted

in portable Steel Cabinet, 2 gns. extra.

“ SYMPHONY >

The New No. 2 AMPLIFIER
MARK Iil, as No. |
but with 10~
watt  Push-
Pull  triode
output and
triodes
throughout.
Woden
mains  and
outputh
transfor- §§

mers and
choke. Out-
put tapped
3,75and I5
ohms. Pro-
vision for

Tuner and Tape. Competes with the most expensive
amplifiers on the market yet costs only 16 gns. (carriage

7/6). Fitted in portabie Steel Cabinet 2 gns. extra.
“ SYMPHONY » AMPLIFIERS WITH REMOTE
CONTROL

Remote Control Panel
Both the above model Amplifiers are available with ali
controls on a separate Control Panel with up to 4ft,

flexible cable which simply plugs into the amplifier,
Enables the Amplifier proper to be sat in the bottom of a
cabinet whilst the controls are mounted conveniently
highet up. Extra cost 2 gns.

No. | “SYMPHONY " F.M. TUNER. High grade
Instrument with extremely silent background Based on the
latest type of )
permeability-
tuned Coil
Assembly of
advanced design
housed in anti-
radiation
shroud giving
extreme sensiti-
vity and high
music/noise ratio
Suitable for
amplifiers in the
highest fdeli(y
class. £15/81-.
Power Pack £3’716

Magic eye £1 extra if required.

Autochangerss

“Because they cannot afford to as we give their

another make and would like to save money if possible, we should
hke to make the following clear-cut offer:

If he buys one of our

 Symphony ** Amplifiers or Tuners and is not enzirely satisfied with it
he may return it for full credit against any other amplifter or tuner on the

market.

It should be emphasised at this stage that we can supply any
Amplifier, Radio Tuner, etc., advertised.
Our chief Engineer, who is operating a Technica! Guidance Service,

is avaiiable daily including Saturdays frorm 10 a.m. to 6 p.m. or will

deal with enquiries by return of post.

Our new illustrated Catalogue and supplement will be a great boon to

24d. stamps for your copy now.

shall be pleased to see and help you.

those desiring quality equipment for modest expenditure. Send two
It may well save you pounds!
our equipment is on demonstration at our showroom in conjunction
with a variety of Pickups, Speakers, etc.
H.P. facilities available.

All

If you can possibly call we

It is essential to mention * Wireless World®® when requesting Catalogue or

when- ordering.

No. 2 “ SYMPHONY *» AM/FM TUNER.
Combining
all the
specifica- §
tions of
our Long,
Medium and
Short wave
Superhet
AM  Tuner
and our No,
1 FM Tuner,
Separate
Coil Assem-
blies and
IFs  Fully
self-pow-
ered on
one chassis.
26 gns.
N.R.S. EMPRESS FM/VHF TUNER/ADAPTOR
Fine little job, w'll plug into any radio and add F.M.
£13/15/-. Magic eye assembly £1 extra if required. Ditto
mounted in beautiful dark walnut cabinet complete with
magic eye 17 gns. Carriage 7/6.
“SYMPHONY " AM/FM RADIOGRAM CHASSIS
Very high grade radiogram chassis combining Long,
Medium and Short and V.H.F. bands. Large engraved
dial. Push/pull output for high quality Complete with
10in. Goodmans speaker 26 gns. Carriage and packing 7/6
RECOMMENDED GRAMOPHONE UNITS
All current Collaro Units in stock for immediate delivery.

GARRARD TA & TB 3/SPEED UNIT ...... £9 0 0
New model RC88 AUTOCHANGER SEIS 1 4
RC98 with variable speed ........................ £17 10 3

Variety of pickup cartridges available in Garrard shell to
fit TA, RC88 and RC98. Leaflets on Collaro and Garrard
Gram, Units on request.

LENCO GL50, 4-speed continuously variable from above
78 r.p.m. to below 16 r.p.m. Special Aurostop. Price
with Studio ‘* O " or ‘P’ head or Goldring variable
reluctance head, £21/17/10.

LENCO GLS535, as above but without pickup and auto-
stop but fitted with Special Device for Groove Location
and knob which completely dicengages drive-wheel
Suitable for use with any pickup, especially transcription
types and B.J. Arm. Price £17/10/4. Immediate delivery
guaranteed

LENCO GL56, as GL55 but with Studio or Goldring 500
pickup, £23/7/-.

“SYMPHONY " R} ENCLOSURE. In polished
walnut 24in. x Ilin. x 10in., £9. Super 8CSAL Speaker to
suit, 7 gns. Real hi-fi in sma!l.space,

GOODMANS “VISCOUNT* ENCLOSURES
Walnut or mahogany, complete with Acoustical Resist-
ance Unit, 19 gns. or less A.R,U., 164 gns.
:‘I/II%/AX/TREBAX CABINET. To match ** Viscount "
7/10/-.

“SYMPHONY " BASS REFLEX CABINET KITS.
30in. high, consist of fully-cut {in. thick, heavy, inert, non-
resonant, patent acoustic board, deflector plate, felt, alf
screws, etc,, and full instructions. 8in. speaker model,
85/-. 10in. speaker model, 97/5. 12in. spaaker model,
£5/7/6. Carriage 7/6. Ready built, 15/~ extra.

As above but fully finished in figured walnut veneer
with beautiful moulding and speaker grille. [0in. £31,
12in. £§1/10/-. Other veneers to order.

NORTHERN RADIO SERVICES

DEPT. wWW., 11, KING® COLLEGE ROAD, ADELAIDE
ROAD, LONDGN, N.W.3. Phone: PRImrose 3314
Tubes: Swise Oottage and Chalk Farm Buses: 2, 18, 81, 118 and 187

CONSOLE AMPLIFIER
CABINETS. 33in. high, lift-up
lid with piano hinge, take Tape
Deck, Gram Unit or Autochanger,
Amplifier, Pre-Amplifier, and
Radio Feeder Unit, finished
medium walnut veneer. De
luxe version, price 12 gns.
Oak or mahogany veneers and
special finishes to order. Carriage
according to area. We will
quote by return.

NORDYK CABINETS. Spea-
ker Enclosure £5/17/6. Table
Model Amplifier/Gram Unit Cab-
inet £5/19/6. Table Model Tape
Recorder, Tape Amplifier or
Radio Tuner Cabinet £5/19/6.
Record Storage Cabinet holding
150 records £4/17/6. All above
cabinets measure (internally)
19in. wide x 13in. high x 13in,
deep and finished in polished
walnut, thus enabling a complete
installation to be built up unit
by unit in matching style cab-
inets and added to as required
Any of our Amplifiers, Tuners,
Gram Units, Tape Decks and
Speakers can be supplied in these
cabinets for smal! extra cost,
Examples on demonstration,

TAPE RECORDER DEPT.
We are specialists in the supply
of tape gear for use in conjunc-
tion with High Fidelity Equip-
ment. We are familiar with all
worth-while Tape Recorders and
Decks on the market and are ina
unique position to advise on
Tape Recorders, Tape Decks
Tape Amplifiers and Tape Pre-
Amplifiers and give unbiased
opinions and demonstrations. All
those intending buying a Tape
Recorder or adding Tape facilities
to their present systems are
advised to consult us before
spending money, as we might
well be able to save you money
and dissatisfaction.  Call for a
demonstration, or write.

THE “SYMPHONY ' DE-
LUXE TAPE RECORDER.
2-speed, twin-track, microphone,
radio and external amplifler in-

puts., Facilities for playback
through high quality internal
elliptical speaker or through
external high fidelity speaker

outlet or through external high
fidelity amplifier. Automatic
head demagnetisation. Wide
frequency range heads. Housed
in handsome polished walnut
cabinet. Fantastic value "for
money at 49 gns. or 9 monthly

payments of 6 gns. Plus carr.
and pkg. £1. Full details in
catalogue.
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Now stamdardd of perpprmance]

This new

LABGENR Vee H
Leady the World,

With 8dB gain from a 2-element array, this ex-
clusive Labgear development is the most advanced
of its kind in the world. It offers great savings in
cost, size and weight compared with other types
of aerial of comparable performance.

For Band | TV

Model 108 (head only) ...oceoiiiiiiiniiiiiin .. £3. 5 0
Model 108/X1 (with 9ft. mast and lashings) ...... £ 9 6
Model 108/X3 (with 12ft. mast and lashings)...... £7 12 6
Model 108/Z2 (with cranked arm and lashings) £4 3 6

For Band Il T/V .
Complete with High-Gain Double 5 Array (15-16dB Gain)
requiring only one 75 ohm co-axial downlead:

Model C09 (with 12ft. x 2in. mast and lashings)... £12 17 6

The Spiral

Another new Labgear develop-
ment! Designed to meet the
demand for a neat, unobtrusive
aerial for Bands I and III, the
Spiral has a range of approxi-
mately 10 miles and is supplied
ready to plug into the set.

Labgear Spiral, CI10
£E1 196

Send now for your copy of the Labgear Wall-Chart giving
details of all Labgear aerials for B.B.C.. LT.A. and
V.H.F./F.M.

Labgear (Cambridge) Limited

WILLOW PLACE -

Telephone: Cambridge 2494
Sales Office: - - - -

CAMBRIDCE - ENGLAND

Telegrams: Labgear, Cambridge
- - =~ « Cambridge 88021

Januvary, 1957

Smith’s have books on the newest
developments in radio and tele-
vision circuit design, construction
and servicing. No matter what
your problems or interests are,
you can be sure of getting the
books you need through your
local branch of Smith’s. Books
not available on demand can
be quickly obtained from Head
Office. Lists of standard works
on any subject gladly supplied.

W. H. SMITH & SON

for technical books

® Stationery and
printing can also
be supplied by
your mnearest

Smith’s branch.

HEAD OFFICE: STRAND HOUSE, LONDON, W.C2

— M. R. SUPPLIES Ltd ——

(Established 1935)

Some excellent NEW OFFERS available in limited i diate d teh
carefully packed. Al prices nett.

WIRE-WOUND POTENTIOMETERS (Colvern). Brand new dual, 5.000/5,000 ochms.
10 watts. 360 deg. rotation, ball bearing. Size 3}in. dia. by 8in. deep, with }in. shaft.
Remarkable bargain 7/8 (despatch 1/8). Also Dubilier Mininture Potentiometers,
10K, 20K, or 100K, any one, 2/9 (des. 8d.).

THERMOSTATS. Very timely offer. Small p units by M: g
Range adjustable from 25 to 100 degrees F. Capacity 10 amps A.C. (250 v.). Close
differential of 2 deg. 8ize 3x1}x lin. Here is undoubtedly the finest thermostat
value we have been able to offer. If catlibrated and housed they would cost about 50/-.
We offer about 1,000 at only 7/8 each (despatch 6d.). These are brand new.
AMMETERS. 0/5 amps D.C., m/coil, 2in. square flange. Another rare opportunity.
12/6 (despatch 64.). Also 2in. round, 0/500 microammeters D.C. m/eoil. 17/8. Also
2}in. round 0/20 volts A.C./D.C.. mfiron. 10/6.

ELECTRIC FANS for Hght eooling and extraction, etill projectors, etc. 200/250 v.[
A.C. shaded pole motor and 5in. dia. impeller, quiet running. 28/- (despatch 1/-).
ONE-THIRD H.P. MOTORS by Mewman. Split-phase induction. 230/250 v. 50 c.
1 phase, 1425 r.p.m. Shaft {in, dia. by 2in. proi. £5/10/- (despatch 5/

HIGH DUTY AIR BLOWERS. Powered with B.T.H. tvpe CFS 2,615 repulsion-indue-
tion motor, 230/250 v. 50 ¢. 1 ph. Estimated delivery 1,600 c. ft. per min. Overall
length 24in., width 20in., height 18in. Inlet 7in. dia. Outlet 7in. by 3in. Weight
approx. 1 ewt. Brand new in origlnal cases. £22/10/- (despatch mainland 20/-).
3ketch, if required, furnished on request. Many very satisfied industrial users.
ELECTRIC CLOCK MOVEMENTS, svnchronous 200/250 v. 50 ¢. With spindles for
hours, minutes and seconds hands. In plastic dust cover 3}in. dla. by 2in. deep, with
flex, ready for use. 27/8 (despatch 1/-). 8et of three hands to suit 5/7in. dial, 2/-.
SYNCHRONOUS TIME SWITCHES. 200/250 v. 50 ¢. Brand new Sangamo-Weston.
In compact black housing, 4in. dia. by 8}in. deep, providing up to three on-off operations
per 24 hours, with day-omitting device (use optional). Capacity 20 amps A.C. £5/8/6
(despatch 2/-). Two-circuit model (8mith’s Relvon). £6/18/-.

COMPLETE SEWING MACHINE MOTOR OUTFITS, There is no better quality job
at any price. 2007250 v. A.C./D.C.,, fitted radio and TV suppressors, including motor with
fixing bracket, foot control, needle light. with switch, belt. ete., with instructions
for fixing to any machine. £6/15/- (despatch 2/9).

EXTRACTOR FANS. Very well made new units at much below normal price. 200/
230 v A.C. (induction motor, silent runuing, no inter . With A ame
and back grille, ready for eagy installation. With ®in. impeller (12,000 e¢. ft./hr).
£5/5/-. With 10in. impeller (15,000 e. it./hr.). £5/12/6 (despatch either 3/-).
SHADED POLE INDUCTION MOTORS (Hoover 8P202). Brand new motors for 230/
250 v. A,C. mains. 8}in. by 2§in., shaft 1in. prol. Toroue 150 grmfems. The ideal
stlent running vnit for many lab. and domestie applications, stirrers, fans, extractors,
eto. 27/6 (des. 1/6).

DRAYTON RQ. REVERSIBLE GEARED MOTORS. 230/250 v. 50 ¢ 1 ph. capacitor/
induction. Final speed 10 r.p.m.. double ended chaft, constant speed, comtinuouns
rating. Very limited quantity. £8/17/8 (des. 2/8). These are pew and perfect. We
hold large stocks of ether FHP geared motora. Qur List GM/S55 sent on regquest.

M. R. SUPPLIES, Lid., 68, New Oxford St., London, W.C.1
Telephone: MUSeum 2958
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Photographs of ‘Bclipse’ magnets are reproduced by
courtesy of the manufacturers Fames Neill & Com-
pany (Sheffield) Limited.

The remarkable efficiency of these ‘Eclipse’ magnets is due to their composite construction, using
‘Araldite’ to bond the component parts. The manufacturers of these magnets state that they use ‘Araldite’
because it enables them to produce shapes and sizes otherwise impracticable, to ensure that the magnets
cannot be taken apart and to avoid bolted assemblies. ‘Araldite’ provides a bond which is truly permanent,
and its strength is proved by the fact that facing and boring operations and also grinding are carried out
after bonding.

‘Araldite’ epoxy resins have a remarkable range of characteristics and uses.

They are used * for producing glass fibre laminates.

* for bonding metals, porcelain, glass etc. * for producing patterns, models, jigs and tools.

% for casting high grade solid insulation. % as fillers for sheet metal work.
*

% for impregnating, potting or sealing as protective coatings for metal, wood and
electrical windings and components. ceramic surfaces.

‘Araldite’ R

S Araldite’ is a registered trade name

Ael‘ 0 Resea rCh leited A Ciba Company + Duxford - Cambridge - Telephone: Sawston 2121

AP. 264-190



This plar provides easy repayment terms and low service charges
by two mothods of purchase. Credit Sale Agreement, repayment
being by 9 equal monthly instalments, the equipment being des-
patcged after receipt of the first l;:myment and signed agreement;
or Hire Purchase Terms. The la

months for amounts ever £50.

tter can be extended up to 18

GASH CREDIT HIRE EXPORT
PRICE SALE PURCHASE PRICE
9 monthly. Deposit 12 mthly. nett

pmts. 509% pmts.
BRITISH MADE EQUIPMENT—  of of

Amplifiers (complete) £ d £ s d. £ d
Acoustical Quad Mx. IL .. 42 0 0 10321 31 0 0 3811 2 00
Leak Th 10 and Point One 28 7 0 7014 14 3 6 26/3 28 7 0
Rogers BD Junior 2 0 0 637 13 0 0 24/2 2% 0 0
W.B. 12 H-Fi ... .25 0 0 641 1210 © 23/4 25 0 0
E.A.R. Mullard 510 1818 0 4815 99 0 18/3 1818 0
Loudspeakers
Whartfedale WESC8 ... 1710 © 42/9 815 0 17/1 1710 0
A Super 13CSAL 1710 0 429 815 0 17/1 1710 0
" WIRCS . 10 5 0 26/1 52 6 11/~ 10 6 0
- Golden 10 .. 8 o1 28 41406 92 515 0
- Super S3CSAL.. 7 611 19/8 318 6 8/7 5 6 0
G.E.C. MetalCome ... 9 5 0 2311 412 6 1072 6138 7
Goodmans 150 Mk. IX 1015 9 27/4 58 0 1146 1015 9
. Axiom 80 .... 24 4 9 593 12 2 8 2848 171 0
» Audiom €0 929 238 411 o 1071 929
a Axlom®2 .... 15 9 0 35/6 714 6 1574 1% 9 0
;  Adom102.... 18 7 9 26/5 5 40 12 710 0

e « « MAIL ORDER SUPPLY CO.

WIRELESS WORLD
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Personal Credit Plan

We are proud to represent the products of these inter-
nationally famous makers:

RONETTE CONNOISSEUR ROGERS
WOOLLETT LOWTHER GOODMANS
LEAK GARRARD G.E.C.
COLLARO ACOUSTICAL QUAD W.B.
BURGOYNE WHARFEDALE E.A.R.
® ® © & &6 & & ¢ & 6 & & & O & 6 & O 0 o
Tape Recorders and Decks
£ s 4. £ 8 d £ 8 d
Editer 2-spoed Standard .. 50 8 0 123/3 25 4 0 46/8 60 8 0
Tditor Super Hi~Fi ... 65 2 0 15971 8211 ¢ 60/4 @ 2 ¢
Playtime (complate) 31 4 & 76/4 1512 6 29/~ a 4 6
Piaytime Plus 3613 0 89/10 18 8 0 34)- 3615 0
Sound ........ 5715 0 1432/— 2817 6 53/~ 5715 0
Sound Cadet 4019 0 103{~ 21 0 o 39/- 4019 0
Vortexion 2A [ 2035/4 42 0 0 77(10 84 1]
Vortexion 2B .......... 99 0 0 w;— 49 10 0 91/9 9 0 0
Ferrograph 2A/N or 2A/NL 79 16 0 185/1 3918 0 T4f- 7916 0
w  2A/NH ...... 80 6 0 218/8 3 0 83‘8 90 6 ¢
Collare Tape Transcriptor. . 0 48/11 10 0 0 19/2 20 0 ©
‘Wearite 2A Tape Deck 0 85/7 17 16 0 32/5 3 0 0
Truvox Tape Deck........ 9 B7/1 12 1 6 22/8 24 38 0
Lane M. VI Deck ...... o 45/8 9 5 0 711 1810 ©
Gramophone Motor Unlts
Garrard RCS8 Changer .. 19 7 7 4774 913 9 18/8 4 6 0
Garrard BC120 Changer 1212 4 31/4 6 6 2 13/~ 91 6
Collaro RC54 Changer .... 1317 0 34/1 618 6 14~ 10 0 0
© 2830 and Pickup (T) 19 10 © 47/8 915 0 m 14 1 8
o 2010 less Pickup ¢T) 14 18 0 3645 7 9 0 14/11 015 0
Connaissenr Variable (T) .. 28 11 4 /- 14 6 8 28(6 20 0 O
Garrard 801 (T) .......... 26 8 2 66{7 13 41 2446 19 0 0

The above is only a selection of equipment available on the M.O.S.
Personal Credit PL.n In addition Record Reproducers, Refrigerators,
Electrical Appliances, Electric Tools, etc., are alfl available on this
plan. Export prices are shown for easy import facilities,

33 Tottenham Court Road, London, W.I.
Tel : MUSeum 6667

EDDYSTONE COMMUNICATION RECEIVERS

© Model 840A illustrated
Cash Prices and Statutory Terms

Cash 8 Monthly
Price Deposit Payments of
[ ] £4 6 8 £4 8
o0 £6 8 4 £6 8 4
00 €9 2 0 £ 2 0
00 £13 16 8 £i3 16 8
0 0 £i4 0 0 £14 0 0

n 6 months by Banker’s order.
Carriage paid per passenger train

Model 840A is for A.C. or D.C. 110/250 v.; 750 and 680X 110/240 v,
A.C. These sets are the choice of the discerning professional and
amateur users. Descriptive literature gladly forwarded.

Latest EDDYSTONE Component Catalogue 1/-

The
Eddystone
Specialists

SERVICES LTD,,

55 COUNTY ROAD, LIVERPOOL, 4

Telephone: AINTREE 1445 ESTAB. 1935
Branch address: MARKET CROSS, ORMSKIRK

Model ‘Q°

: MANUFACTURERS OF
AUTOMATIC & HAND
COIL WINDING
MACHINES

ETA TOOL CO.

(LEICESTER) LTD.
29A WELFORD ROAD, LEICESTER

Phone 5386
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"@ TECHNICAL DATA
on the NEW Type 515 Oscilloscope

DC-TO-15 MC PASSBAND

High in pefformance, but low in size, weight, and cost, the
Type 515 fits a relatively new requirement area. Besides its
extra capabilities in applications requiring vertical response
out to 15 megacycles, it occupies less space and is easier to
handle than most other general-purpose laboratory oscil-
loscopes.

Risetime of the dc-coupled
vertical amplifier is less than
23 millimicroseconds. Sen-
sitivity is accurately cali-
5 brated, 0.1 v/cm to 50 v/cm

in nine steps. A variable

o control adjusts the sensitiv-

ity between calibrated steps

@ and out to 125 v/em. To

help avoid accidental inac-

___uncauseaten, curate readings, a warning

light indicates an uncali-

brated condition when the variable control is in use. A

balanced network delays the signal 0.25 usec to permit ob-

servation of the leading edge of the waveform that triggers

the sweep. Direct input capacitance of approximately 36

puf is reduced to approximately 10 uuf by use of the 10x
attenuator probe supplied with the instrument.

SIMPLIFIED SWEEP CONTROL

All 22 of the Type 515’s accurately calibrated sweeps are
selected by the same control knob. This knob also indicates
the sweep time-per-centimeter when the 5x magnifier is in
use, making mental calculation of time intervals unneces-
sary. The normal sweep is
T Ve wmge-~ expanded to 50 centimeters
TIME/CM by the magnifier, and the
g ML horizontal-position control
has sufficient range to dis-
play any 10 centimeters of
the magnified sweep. To
maintain uniform bias on
the control grid of the ca-
thode-ray tube for all sweep
- 'speeds and repetition rates,
g s the unblanking waveform is
wesigrae 2. de-coupled.

Calibrated fixed sweeps
extend from 0.2 psec/cm to 2 sec/cm. A variable control
makes the sweep range continuous from 0.2 usec/cm to
6 sec/cm. Here again a warning light indicates an uncali-
brated condition when the variable control is in use.

AUTOMATIC TRIGGERING

Automatic triggering is a real convenience in a great many
oscilloscope applications. This one position, without fur-
ther adjustment of the triggering controls, permits signals
of widely differing frequencies and amplitudes to initiate
the sweep, and provides a reference trace on the screen in
the absence of an input signal. The automatic circuit oper-
ates at a natural rate of about 50 cycles, but synchronizes
reaiiily with incoming signals from 60 cycles to 2 mega-
cycles.

Triggering versatility is one of the many highly-useful
qualities of the Type 515. You can trigger the sweep from
either the positive or negative slope of an internal, exter-
nal, or line-voltage signal. On any of these signals, you can
trigger the sweep at a selected amplitude level. You select

VARIABLE
vou;/cm

either ac or dc-coupling through the trigger circuitry. You
can synchronize the sweep with sine-wave signals up to and
beyond 20 megacycles. You can block out the low-frequency
component of a composite signal, permitting the high-fre-
quency component to trigger the sweep. These complete
triggering facilities make possible a steady display of just
about any signal you are likely to encounter.

LARGE DISPLAY AREA

A full 6-centimeter by 10-centimeter linear display can be
presented on the screen of the new Tektronix cathode-ray
tube, Type T55P, developed especially for this instrument.
Characteristics of this new tube help make possible the
wide signal-handling
range and excellent
transient response of
the Type 515. Accel-
erating potential is
4000 volts. A T55P2
is normally supplied,
but a P1, P7, or P11
screen is available on
request at no extra
cost.

PORTABILITY

It’s a bit unusual for higher performance to come in an
oscilloscope that’s smaller and lighter than previous models.
But this combination of compactness and performance
makes the Type 515 most convenient for those more-exact-
ing field applications. Handling ease and simplified controls
are characteristics also desirable in the increasing number
of production-line test stations where high performance is
a new requirement. The Type 515 weighs only 40 pounds
and measures 934" wide, 1314” high, 2115" deep.

OTHER CHARACTERISTICS

Many of the other features you'd expect to find in any
Tektronix Oscilloscope are part of the Type 515. Square-
wave amplitude calibrator, sweep sawtooth and gate avail-
able at front panel, illuminated graticule, and electroni-
cally-regulated power supply are some of the “standard
equipment”’. New style cabinet with removable sides speeds
any maintenance that may be necessary.

TYPE 515 ... $750 (F.0.B. Portland, Oregon)
£29°.°.0 (Delivered in England)

' The above prices are exclusive of cuty.
Represented in Great Britain by

LIVINGSTON LABORATORIES, LTD,
Retcar Street, London N. 19
Archway 6251

Tektronix,Inc.

P. 0. Box 831D, Portland 7, Oregon, U.S.A.
Phone CYpress 2-2611 . Cable: TEKTRONIX
TWX-PD 265
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are in step with modern developments,
using a specially designed free-hinge
.movement giving repeatability of switch-
ing at exactly the same point of actuator
travel. Please write for full details of the
complete Pye range of microswitches.
Two recent additions to the extensive Pye
range:—

PYE LTD
SWITCH DIVISION

OTEHALL WORKS, BURGESS HILL,

BRITISH DESIGNED

MIGROSWITCHES

JaNuARy, 1957

TYPE 400 PM

Fine limit multi-contact
microswitch.

TYPE 427

Protruding lever
microswitch.

SUSSEX

I.C.S. training supplies the spark you need
to further your career. The Courses I.C.S.
offer are practical and up to date, they
recognise the present emphasis on Frequency
Modulation, and they can help you attain
one of the many well-paid posts that exist
today in the radio world. Prepare yourself
now, at home and in your own time, with the
expert help of I.C.S. tutors.

The cost of an 1.C.S. Course is moderate and
includes all books.

Among the [.C.S. Courses available are:

e FREQUENCY MODULATION
ENGINEERING

e T/V ENGINEERING
RADIO SERVICING

e RADIO ENGINEERING

o RADAR ENGINEERING

Basic Electronics °
Electronic Engineering.

Industrial Electronics

Compiete the coupon below and post it to us_today for further details of the
Course which tnterests you. Write to: Dept. 223E. 1,C.S., 71 Kingsway, W.C.2

l INTERNATIONAL CORRESPONDENCE SCHOOLS I
Dept. 223E, International Bui.dings, Kingsway, London, W.C.2.

Please send FREE book ot ......ivivunveensiinniiiiiiaiineneens AZe.iiiieaen ]

A e et —— f

Nam
(Block letters please) I

Address....vusersimeeviromr st T 3 T e S e S g = |

INTERNATIONAL CORRESPONDENCE SCHOOLS

JASON switeh=tuned
F.M. UNIT

o

+% STABLE
+ EASILY PRE-TUNED
+ EASILY INSTALLED

The introduction of this stable and depend-
able 4-valve F.M. Tuner in which the
desired programme is tuned-in by a 3-

osition switch marks a logical development
in F.M. technique. Pre-tuning is very easy
and once set no further adjustment becomes
necessary. With Automatic Frequency Con-
trol. External power source required. Details
and name of your nearest supplier on request.

ASON ELECTRONIC & MOTORCO.

328, CRICKLEWOOD LANE, LONDON, N.W.2
Telephone : SPEedwel! 7050

£19.16.2
Inc. P.T.
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Model 6

Model 6A

The elements of ORYX instruments
are mounted at the tip of the stainless
steel shafts. No loss of heat and
maximum efficiency are the result.
Strictly controlled heat (not too
little, not too much), giving exact
soldering temperature. Robust con-
struction without mica, ceramics,
pins, etc. Simple, push-on spare bits,
easily replaced. Finger-tip control.

Model 6

Designed for soldering hair-springs,
transistor work and miniature in-
struments. The only model with a
non-replaceable bit. For 6 volts only.

Model 6A
Designed. for production and main-
tenance of hearing-aids, printed
circuit-work and transistor-assem-
blies. For 6 volts only.

Model 9

Designed for miniature radio and
instrument work, relays, switches,
small assemblies, etc. Available for
6v.,l2v.or24v.

Model 11

Designed for special high-tempera-
ture work, soldering temperature
approx. 100° above normal. For 6

volts only.
sl Mod. Consumption Bit Dia. Weight Length Price Sp. Bits
Designed for maintenance work on : -
television, and radio sets, aircraft 18 18 watts =G £ 7%in. 35/ 3/6
work, electronic -instruments. Avail- w e ¢ ™ | i
able for 6 v., 12 v., 24-28 v. or 50 v. {2 12 watts Ain. Loz 6in. 25/~ 2/-
Model 18 9 8.3 watts 5/32 in. Loz ! 6in. 25/ 2/-
Designed for high-speed soldering 6A| 6 watts 332in. | toz. e | - | 2
on production lines. Prevents ’
fatigue by operators and damage to 6 6 watts Tein. %oz 6in. 25/- —
surrounding components.  For 6 — —
volts only. | 10 watts 5/32 in. soz. l 6in. | 35/- 716
aifee = .

SOLE DISTRIBUTORS 3 TOWER HILL

ANTEX DTS
Telephone Royal 4439 Cables ANTEXLIM
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ORT/PHOMNE MNATURE COMPONENTS
FOR CONSTRUCTING THE Mullard

Circuits in the Booklet ¢“ TRANSISTORS FOR THE EXPERIMENTER”

Circuit 1, page 29 miniature transformers
farger type
Circuit 4, page 27 driver transformer
multi-ratio experimental types
Circuit 5, page 27 coupling transformers
slide switch
socket
cord
earphone eartip
special earphone (250 ohms)
Circuit 7, page 28 special earphone (600 ohms)

for further details of these and other subminiature components, write to
FORTIPHONE LTD., COMPONENT DIVISION, 92, MIDDLESEX STREET, LONDON, E.I

A203, A204 I5/6 each post free
P203, P204 17/6 "
P291 17/6 8
MM-1 Matchmaster 25/- )
PM-1 Powermaster 30/- N
N22, N23 Io/' ”
SW/5 4/- "
SK/4 1/6 .
14/-/14 5/- "
*‘long large” 2/9 0
L |8/' ”
D two dot 22/- ®

> 3 S 6G.Brown
‘{;" AUDIO AIDS
. arw

Headphones with indi-
vidual volume control.
tdeal for use with church
and cinema deaf aid

installations or for
individuals with im-
paired hearing.

They provide the
essential clarity of
reception when listen-
ing to Radio and T.V:

Send for Brochure * W’ of
all types available. If desired,

advice is given on selection of
type most suited to individual needs.

S. G. Brown provide Headphones and associ-
ated equipment for all known purposes.

SHAKESPEARE STREET, WATFORD, HERTS.
Telephone: Watford 7241

\_//.
=
(\E‘J o

PRE-SET CONTROL LOCK

Designed to lock the spindles of pre-set
potentiometers or trimmers without rota-
tional or lateral displacement
of shaft.

Will accept wide range of
panel thicknesses.

TYPE P

Very attractive
appearance for
panel mounting.

TYPE C

»
&

Send  for
leaflet A.1

‘““KNOB LOCK™’

The idea! method of locking
panel mounted controis. Positive
guard against vibration, etc.

e =

This development of our popular
pre-set control lock is finished
in black plastic and embodies
control knob and instantaneous
finger-tip locking kncb.

Send for List No. A.$

SUTTON COLDFIELD ELECTRICAL ENGINEERS
Reddicap Trading Estate, Sutton Coldfield. *phons suT 3038 & 5666

)
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\\\\\\\\\\\M\\\\\\ DIRECT READING

PRECISION FREQUENCY MEASURING EQUIPMENT
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e ——— i — e e e o

FREQUENCY RANGE 10% TO 10 M%

ACCURACY * 1%

IMMEDIATE DELIVERY

For full details write to
SALFORD ELECTRICAL INSTRUMENTS LIMITED

PEEL WORKS - SILK STREET SALFORD 3 + LANCS,.
A SUBSIDIARY OF THE GENERAL ELECTRIC CO. LTD. ENGLAND
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/ WIDE BAND

TRANSFORMERS

TYPE AT.23 3 Mc/s to 300 Mc/s
TYPE AT.25 100 Kc/s to 100 Mc/s

1S

(NIRRT LR

HIHHITTTT

% Less than 2dB Insertion Loss.

% Balance ratio better than 20dB rising
to over 60dB at low frequency end of
band.

8 4 Input impedance 75 ohms unbalanced.

% Output impedance 75 ohms balanced.

% Hermetically sealed and fully tropical.

DELIVERY

Send for descriptive leaflet “W*’
EX STOCK A n

giving details of the above and many
other types.

BALUN LIMITED CRAWLEY ROAD °* HORSHAM °* SUSSEX

(CERTTTEI

Sl

= TELEPHONE : HORSHAM 3232/3
S0

P.O. TYPES
MANUFACTURED
TO YOUR
SPECIFICATION

/

PROMPT
DELIVERY

3000 TYPES

COILS up to 80,0000,
CONTACTS up to 8 cjo’s
Tropicalizing and impreg-
nating to order.

600 and HIGH-SPEED
TYPES also Supplied.

STOCKS
OF
KEYSWITCHES
Quartz Crystals of any shape and size cut and

THE KEYS WITCH co, ground precisely to specification and coated, if

ALL POST OFFICE EQUIPMENT required, with Gold, Silver or Aluminium, ete.

Enquiries to Sales Manager BROOKES CRYSTALS LTD

I26 KENSAL RO A'D’ LONDON ’ w.10 Suppliers to Ministry of Supply, Home Office, B.8.C., et

c.
Telephone: LAD. 0666, 4640 Grams: “Fonequipt'’. London, W.10 181/3 TRAFALGAR ROAD, GREENWICH, LONDON, S.E.l10
Contractors to Home & Overseas Governments & H.M Crown Agents Phone : Greenwich 1828

Grams : Xtals, Green, London. Cables : Xtals, London
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No other range of
HIGH FIDELITY LOUDSPEAKERS

offers you such a choice...

Full Range Single and 2-Way Loudspeaker Systems

I5 wartrs 20 warts 15 warts 20 warrs
16kefs == == — ———— —— e — — ——T————— — — — l6ke/s

ISKefs mm g e e — — — | — — — — —[— — 5k

TREBAX

N7

X0 5000 X0 5000
1/2 SECTICN 1/2 SECTION
CROSSOYER CROSSOVER

i
B
AXIOM 150 Mk It !

12in. I5 watts !

" AXIOM 22 Mk 11
12;in. 20 watts

AXIOM 22 Mk II
12in. 20 watts

AXIOM 150 Mk ii

2in. 15 watts Y

k- 4

30c.p.s.—.__¢_.__,_____¢’ ____¢_______¢;__30c.p.s.
FULL RANGE LOUDSPEAKERS (A & B)

The Axiom 150 Mk IT and Axiom 22 Mk II represent the most practical low-
cost approach to high fidelity sound reproduction. These speakers have an
acoustically smooth response over an exceptionally wide frequency range.
FOR MULTIPLE SPEAKER SYSTEMS (C & D) you may start with the
full range Axiom 150 Mk II or Axiom 22 Mk II and add as you go along.
TREBAX is a highly efficient pressure driven treble unit with response extending
to the upper limits of audibility.
XO0/5000 twin 1/2 section crossover network,

The *“Sherwood’’ Enclosure is designed to house
any one of these four systems. This enclosure in-
corporates the Acoustic Resistance Unit and is
only two thirds the volume of a conventional
Bass Reflex enclosure.

Goodim ans ki - A

GOODMANS INDUSTRLES, LTD., AXIOM WORKS, WEMBLEY, MDX.

Full details and prices please.

GOODMANS INDUSTRIES, LTD., AXIOM WORKS, WEMBLEY, MIDDX. Name.... o -

Telephone: WEMbley 1200 Cables: Goodaxiom, Wembley, England. AdAress, . ...

SOUTH AFRICAN AGENTS : TECHNICAL & INDUSTRIAL SERVICES,
P.O. BOX 2652. CAPE TOWN o V15T
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LOWTHER LINEAR AMPLIFIERS

Exelusive Lowther Design and Build

Lowther Linear Amplifier
LL.10 £25

The new range “ Lowther Linear >’ amplifiers sur-
pass all previous multi-loop feedback or basic ultra
linear technique by-the utilisation of the suppressor
grid of the Mullard power pentode EL34 into the
distributed load circuit which enhances the per-

formance in all detail.

Generous in design, the amplifier’s performance will.
remain at its high laboratory test specificatios-

throughout many years of use.

THE LOWTHER MANUFACTURING COMPANY,

LOWTHER HOUSE, ST. MARK’S ROAD, BROMLEY, KENT, ENGLAND.

Tel.: RAVensbourne 5225

HUNTON will cut your press

tool costs for PROTOTYPE and

PRE-PRODUCTION "RUNS!
e i

lTHE UNIVERSAL BOLSTER OUTFIT

USING STANDARDISED PUNCHES AND

DIES FOR SHEET METAL PIERCING
AND BLANKING ON FLY PRESSES

STUDY THESE
ADVANTAGES

@ Specialised range of Chassis Piercing and Forming Tools for the
Radio and Electronics industries,

@® To get you started—standardised Punches and Dies §in. to 3in. dia.,
in If 32in, sizes from stock.

@ At short notice, Standardised Tools or square, oblong and other
shapes.

[ ] Ad)usuble Gauges for exact location of work. Automatic and Positive
Stripping of material from Punch.

in London and Home Counties ask for a practical demonstration in your own
works.  Alternatively, write for illustrated price list W.W.

HUNTON LIMITED

PHOENIX WORKS, 114-116, EUSTON RD., LONDON, N.W.I,
Tel.: EUSton 1477 (3 lines). Grams: Untonexh, London.

EXECUTIVES REQUIRE
CRISP, CONCISE
REPORTS— DICTATE
THOSE DETAILS IN
YOUR CAR'!
VALRADIO DC/AC
CONVERTERS

MAKE DICTATING
MACHINES AND
TAPE RECORDERS
MOBILE

For use too with Record
Changers, Radiograms,
Eléctric Gramophones, Television
Receivers, and T.V. from country house
lighting plants. (Prices according to
instrument.) .

INPUTS . ENTREES . ENTRADA;
6, 12, 24, 32, 50, 110 or 200/250 v.
OUTPUTS , SORTIES . SALIDAS

110 v. or 230 v. AG, £0 or 60 c/s.. 30 to 300 w.
Prices DC/AC Converters:
From £8,16.0—for Small Motors
From £11.16.0—for Radiograms (including 3-speed Types).
Units complete and ready for use. VALRADIO, Write for
descriptive folder, WW/C. ACCEPTED AS THE STANDARD by RADIO
MANUFACTURERS, the Trade and the Aircraft industry,

Les rapports destinés aux chefs de service doivent étre rédigés d'une

fagon bien concise—dictez-les donc dans votre voiture!

Les convertisseurs C.C./C.A. ** VALRADIO ** consentent la mobilité aux

machines 4 dicter et aux enregistreurs sur bandes.

lls peuvent également &tre utilisés pour changeurs de disques, appareils

combinés, électrophones, téléviseurs etc.,, partant d’installatioris

d’électricité particuliéres.
g R [ S S —

Las relaciones destinadas a los jef |efes tienen qué redactarse de modo muy

conciso—dictenlas en el coche!

Los inversores C.C./C.A. " VALRADIO " les prestan movilidad a las

maquinas de dictar y a los grabadores de cinta,

También pueden utilizarse para cambiadores de discos radio-combinados,

graméfonos eléctricos. aparatos de televmon etc., aprovechando la:

instalaciones eléctricas prividas.

Specialists in converters since 1937.
BROWELLS LANE FELTHAM . MIDDX. . Phone: Feitham 4242/4837
OVERSEAS ENQUIRIES TO:— DEMANDES D'OUTRE-MER A:—

TODA INFORMAGION DE EXPORTACION HA DE PEDIRSE A:—
E.M.I. SUPPLIERS LTD. HAYES . MIDDLESEX ENGLAND.

YALRADIO LIMITED.
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‘““Put this on record”

‘The Sonotone Pick-up Cartridge is virtu-
ally accepted as a criterion for operation
in all climates and is now available in

Gt. Britain from Technical Ceramics Ltd.

als
"\ ~

Design engineers and radiogramophone
manufacturers are invited to contact
Technical Ceramics Ltd. for further inform- :
ation regarding this outstanding product,

Technical Ceramics Limited, Wood Burcote Way, Towcester, Northants




74 WIRELESS WORLD

ADCOLR

{Regel. Trade Mack)
SOLDERING INSTRUMENTS
& ALLIED EQUIPMENT

DETACHABLE
%" BIT MODEL
LIST No. 64

Protective
Shield
List No. 68

—
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CATALOGUES HEAD OFFICE SALES & SERVICE

ADCOLA PRODUCTS LTD,,
GAUDEN ROAD,
CLAPHAM HIGH ST.,
LONDON, S.W.4,

TELEPHONES :

MACaulay 3101
& 4272

ILLUSTRATED

January, 1957

(ST L)

Transformers
el Al
incorporating

<3

cores or

conventional

construction

STIL TRANSFORMERS

based on sound design and are
manufactured to the highest standards
called for in the electronic and com-
munication fields.

Consult us for

your next transformer requirements.

NB: MANUFACTURERS AND ONLY

STEWART TRANSFORMERS Ltd. |

75, KILBURN LANE, LONDON, W.I10 - LADbroke 2296/7

TRADE

SPECIALISED LOUDSPEAKER ENCLOSURE

Introducing an amazing
new dual unit loudspeaker
system for less than £25.
The enclosure, the BK-
LPRI103, incorporates the
new Wharfedale Acoustic
Filter and closely follows
the recent design by Mr.
G. A. Briggs. Price (includ-
ing HF leve' Control and
filter condenser), £12/8/6.
LOUDSPEAKERS. Wharfedale Bronze 10/CSB
A new 10in. unit of remarkable specification and performance at £5/11/3,
Wharfedale Super 3. One of the best HF units available. £6/19/11,
® Reasonable Price
® Modest dimensions 20 in. w. X 294 in. h. X Ii in. d. at base
® Real high quality reproduction

@ All the advantages of dual speaker systems

@ Ideal for stereophonic sound
It is impossible to give full details of this magnificent enclosure
here . . . send for literature, or, better still, call and hear it
demonstrated at our showrooms on a wide range of amfliﬁers,
mcluding the new Goodsell PRESIDENT and MAS/UL|C.
Demonstrations daily. 1030 a.m.—5.30 p.m. Saturdays
10.30 a.m.—12.30 p.m. Trade enquiries invited.

K. PARTNERS LTD,

B.
229 REGENT ST., LONDON, W.I. (Entrance Hanover St} 'Phone: REG 7363
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Plessey makes available to Overseas Industry a

range of superior components, including many interesting

developments for 90° scanning angle receivers.

for Aerican and Continental high
definition systems...

‘( This range incorporates not only many new items,
but also improvements on established designs,

and a continuation of research into basic materials

and methods of production has resulted in

components of high performance at economic cost.

Overseas Design Engineers and Equipment

Manufacturers are invited to write for full information.

@ PIC.1
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JUNIOI

FM UNIT

with

Automatic Frequency Control

PRICE £24.17.0. INCL.

PART OF A COMPLETE| HIGH FIDELITY SYSTEM

Literature available post free on request; send also for details of companion equipment in the RD
JUNIOR Home High Fidelity System—the RD JUNIOR Amplifier and Control Unit
and the RD JUNIOR Corner Horn enclosure.

NEW FACTORYZ In order to be able to meet the steadily increasing demand for our pro-
ducts we have now moved to a larger and better equipped factory. Our sole address, to which all enquiries
should be sent, is now as below.

ROGERS DEVELOPMENTS (ELecTRONICS) LTD.

“RODEVCO WORKS,™ [ 4.-I4 BARMESTON ROAD, [ ] CATFORD, [ ] LONDON, SEé
Telegrams: RODEVCO, LONDON, SE6 Telephone: HITher Green 7424

---l---_——---_-—q

ELECTRONICS ||| ADAPTATAPE

CUSTOM BU’LT EQ U’PM ENT I j is the name of the new SONOMAG Pre-Amplifier recommended

on page 238 of the November ‘' Hi-Fi News '’ to those already

FOR ’NDUSTRY & RESEARCH ' owning Hi-fi nguipmen: and wishing to add tape reproduction of

the same quality,

Prototypes, Development, Production I This is the ONLY pre-amp. at present available designed
= specna!ly for the new Collaro Transcriptor, and rizgidly fixed as a
™ T Sy S " e SR U S N S S MO S S S " S unit to it.

Demonstrations to all hi-fi enthusiasts of our pre-amp used in

conjunction with the Collaro Transcriptor Tape Unit, Collaro

Transcription Motor, Leak Dynamic Pick-up and Diamond stylus,

P : Leak Trough line F.M. Tuner, Wharfedale Baffle 3-speaker system

and Leak main amplifiers, wnII convince you of the fine standard of
For power distribution and recording possible. Day, or evening, (by appointment).

Price 32 gns.

electronic application: i
{Power pack, if required, 4 gns. extra.)

Ranges from sm,a" electronic Fitted into Fireside Console cabinet, oak, walnut or mahogany
types, up to 50 kVA, ortho- finish, 40 gns.
. N 2] A Your own Collaro Unlt fitted, aligned, tested and guaranteed
dox.and" C cores. |-Phase | (at our factory only) for 6 gns.
and 3-Phase OQil and Air ] Complete’ Tape Recorders, including Collaro Microphone and
N 1,200(t, tape. Portable 48 gns. Console (with extra large speaker)
Cooled Phase conversion, 58 gns.

. teaflet on request.
etc. Special types for Fur- :
nace and Rectifier. Control. G (el (s

H. C. Harridge, 8 Moor Street, Cambridge Circus, W,
Holleys Radio, 3l5 Camberwell Road, Camberwell Green, S.E.S5.

¢

A.l.LD. AND A.R.B. APPROVED Jackson Radio, 163, Edgware Road, W.2.
London Radio Supply Co. Ltd., Balcombe. Sussex.
Contractors to H.M. Government Readsmgs Tﬂus;c Stores, |1, Station Approach; Clapham Junction,
. W.i1
YOUR ENQUIRIES ARE INVITED Sound-Tape-Vision, 71, Praed Street, Paddington, W.2.

Woods Radio, 198, Lavender Hili Clapham Junction, S.W.11

ANDEG 7o | sONOMAG Lid.

T e N 2 St. Michael's Road, Stockwell, S.W.9

(Minute from Stockwell Tube) Telephone: BRI 5441

Telephone : READING 82401
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‘MULTICON PLUGS AND SOCKETS

The reliability of the connectors -used can determine the
dependability of electrical and electronic equipment.

In the range of Painton ‘Multicon’ Plugs and Sockets are types
suitable for most applicatioris, whether used as cable connectors,
for linking cables to panels or chassis, or as unitors.

In addition to the type of cover illustrated, there is
asimilar range with die-cast covers allowing checking of the
connections without interrupting the operation of the circuit.

Please ask for full details of Painton
‘Multicon’ Plugs and Sockets.

i &
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wstsrsond  dJont make them!

WISDOM

Recording tapes which have an abrasive
action produce wrinkles on your head,

thus reducing the quality of the recording.

Mastertape has a high polish which

remains so. Make sure that
your recordings are good and stay so.
Mastertape can be used

on any tape recorder.

If your dealer has no stock, write direct to

M.S.S. Recording Co. Ltd., Colnbrook, Bucks. Tel. Colnbrook 430

——— True Hi-Fidelity —— AUTOMATIC COIL
This machine is the most modern on the market and it

‘\\‘ WINDING MACHINE
L\S possesses many exclusive refinements including:

Type Al/l. (25-50 S.W.G.) Type Al/X. (19-46 S.W.G.)
to
@ Dustproof construction throughout
Vo RT E X I o N @ Provision for winding up to four coils B&& yx{"

simultancously.

Tape Recording Equipment e
ire auge Inaic wi
n use with latest WHARFEDALE various wire gauges o which the

machine can quickly be set.
@ All steel paris are either cadmium

& GOODMAN'’S HI-Fl Speakers
or chromium plated.

. SPECIAL DEMONSTRAT'ONS @® Instantaneous re-set counter reading

up to 100,000 Turns.
o ISt and 3rd Saturdays of each month @ Entirely new Wire Tonsioning Stand

to hold two reels of wire.

BY INVITATION ONLY We will be pleased to
send you an illus- __ =
Times: Il a.m.-12.15 p.m. @ 2.30-3.30 o 3.45-4.45 p.m. trated leaf- g
let giving a
NO SALES FACILITIES ON THESE DAYS Jull techmeal

specification
i I on  request. ja
Write or phone for invitation to

London’s Leading Agents:

GRIFFITHS HANSEN (recoromas) [T,

32/3, GOSFIELD ST., LANGHAM ST, W.i KOIEC'"“C TD
Phones : 73 UXBRIDGE ROAD, EALING, LONDON, W.S§

Ealing 8322

Grams :
MUScum 0642 2771. GRIFHANO - WESDO - LONDON
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WIRELESS
EN(,INFER

Important

news for

tn this issue
“! "” Crowion

electronic engineers

For 33 years WIRELESS ENGINEER has served the
world’s leading engineers, designers and technicians,
publishing original work of eminent physicists and
research engineers. Now, under the new title of
ErLectroNIC & RaADIO ENGINEER, and with a 409,
increase in content, its influence is to be extended
to include information of more immediate applica-
tion in both electronics and radio. With the con-
tinued support of an advisory board representing
Universities, the D.S.I.R., the B.B.C. and the
Post Office, and with an enlarged Abstracts section,
the new ELECTRONIC & Rapio ENGINEER will
prove indispensable to all concerned with design,
development, production and industrial application
of electronic and radio apparatus. To be certain of
beginning your readership with the first issue—
out in January—complete the coupon NOW.

A representative selection from the contents of the Fanuary and
subsequent issues :

PHASE-ADJUSTING CIRCUITS: A review of the
characteristics of simple-type phase-adjusting circuits.
SELECTIVE ADMITTANCE MEASURING SET:  Speci-
fically for measurement of aerial admittance, but of
general application wherever measurements must be made
under conditions of interference.
GAS-FILLED VOLTAGE STABILIZERS :
a series of measurements in tubes.
NON-LINEAR CIRGUIT EQUATIONS :
non-linear problems.

TRANSISTOR PULSE GENERATOR :
using complementary transistors.
CALCULATION OF CAPACGITANGE : Geometrical method
of computing capacitance.

STANDARDIZATION OF CIRCUITS: A critical review
of an American National Bureau of Standards publication.
SOLENOIDS FOR AIRBORNE APPLICATIONS: Design-
ing magnet coils for minimum total weight taking into
account the effective weight of the power supply.

The results of
Solution of some

A simple generator

POST THIS COUPON TODAY

TO [LIFFE & SONS LIMITED, DORSET HOUSE, STAMFORD STREET. LONDON, S.E.1.
Please enter my subscription for 1 year (12 issues) to ELECTRONIC
& RADIO ENGINEER. Remittance value £2 .9 . 0 enclosed *

Pleased send me a specimen copy of ELECTRONIC & RADIO
ENGINEER.
STGNED, S . B s enes co s e aste. . il o RN oot o o ShEe SR T e oo

ADDRE S SR, 52z ... ST e o onsestnnosessnnsess i T8 s e0s o T o THAEN

® QOverseas Readers. Take advantage of our introductory offer of 3 years® subscription for
the price of 2. Remit £4 , 18 . 0 by Internationa! Money Order or Banker’s Draft today.

incorporating Wireless Engineer
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A special dual-cone design
dlstmgmshes Philips high fidel-
ity speakers, resulting in energy
transmissions that are almost
independent of frequency.
This ensures that, in an ordin-
ary room, sound pressure
within an angle of 90 degrees
does not vary by more than
six decibels; while the excellent spatial distribution
of acoustic energy — even at the hlﬁhest frequencies
— is obtained by Philips choice of coupling factor
between high-range and low-range cones.

The small cone acts as a high note radiator for
fréquencies above 10,000 cycles and also as a diffuser
for frequencies below 10,000 cycles from the large
cone. The large cone itself acts as a low note
radiator below 10,000 cycles, and as a
reflector for the high notes above this

frequency. The distribution of sound over
- the entire frequency range is thus much
\ wider than on a normal loudspeaker.
\ These loudspeakers have a very smooth
response curve combined with a low resonance
) Sfrequency.

IOUds ea er‘ The Phillps dual-cone loudspeaker comes
in two sizes: 87 and 12", price 6} gns. (tax
) paid) and 10 gns. respecnvely There is
(Made in Holland) / also a single-cone loudspeaker, available
in the same two sizes: price £6.25.6d.. (tax

paid) and £10.0s.0d. réespectively.
N.B. Any of these speakers may be used.on their own or with

another suitable loudspeaker using a crossover unit,
For full details write to;

PHILIPS ELECTRICAL LTD

Musical Equipment Department - Century House - Shattesbury Avenue - London * W.C.2.
(Pr437)

T — .5 VOLT

PACKARD M -STABILIZERS

5248 ELECTRONIC
COUNTER

WITH THE

ss0A TRANSFER
OSCILLATOR

MEASURE TO ‘]ZKMC

ALSO

A AL OSCILLOSCOPES

NOWIBE RG THE A.E. RANGE OF HERMETICALLY SEALED
DEMONSTRATED LOW VOLTAGE STABILIZERS
AT THE OFFICES OF Max. operating currents : 20 mA to | A.

A.C. Resistances (pulsa:lng D.C.): 1Q to .0SC2.

L I T H G o w Ambient temp. limits: -5°C to 70°C.

UsefLl frequency range: up to 10 Mc/s.

E L E C T R o N I c s - Also available with small “emergency '’ storage capacity. Suitable
for opera:sion /in series and parallel. ““Filter action "’ of 400 mA
type at 50 ¢/s equivalent to 60,000uF, *Fixed Bias’’ operation

'98-200 BATH RD. LTD of valves possible without separate supply; eliminate need for

) cathode by-pass capacitors.
Write or phone SLOUGH

I Brochure from Sole Concessionaires:
for-appointment TEL.: 21292 MERCIA ENTERPRISES LTD.

7 30 _Si]ve,r St., C_oyentry
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Plesseal

climate-
proof

SN paper

| \ capacitors

There has long been a need for a superior type of paper
capacitor—one which is completely reliable and able to
withstand every extreme of climatic variation.
meets this need. Its flattened shape enables greater capaci-
tance with higher working voltage to be containedin a given
volume, while saving space on group and tag-panels.

A hard lacquer final coating completely shrouds the
capacitor and gives physical protection to the special
hard wax housing, thus completely excluding moisture.

new

exceeds the requirement of specification RCS11
Grade H2 for tropical storage and is therefore comparable Standar"ds
in this respect to many metal cased paper capacitors, in

with the additional advantage of costing much less.

note these features capacitor
*Improved shape saves space *Breakdown voltage in excess perfOl‘ mance‘

i ki oltage.
*Capacitances from .0005uF to S
1 uF, in popular and logarithmic
values, *¥*Complete protection against
all conditions of humidity.
*Voltage ranges, 150, 250, 350,

500, 750, 1000 volts D.C.
*Working temperature up to
#Insulation resistance greater 85°C. _B .}
than 4000 M Q.uF at 20°C.

*Non-inductive. #*Electrostatic screening [ Plessey

Design Engineers are invited to ask for further details’
THE PLESSEY COMPANY LIMITED - KEMBREY STREET - SWINDON-st. WILTS. :-Telephone; SWINDON 546, ... ..

@ sc
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——— “YOU CAN RELY ON US"

Stockists of all Radio and Electronic components for
manufacturers, laboratories, Educational authorities,
and the amateur.

MULLARD 510 AMPLIFIER AND G.E.C. 912 AMPLIFIER—ALL
PARTS STOCKED AND AVAILABLE ON H.P.

*
INCLUDING ELCOM, BULGIN, TCC, HUNTS, DENCO, ETC.

DETAILED LISTS ON ABOVE AVAILABLE
ALL AVO, TAYLOR, INSTRUMENTS FROM STOCK
NEW CATALOGUE AVAILABLE 2id. STAMP.

RAp1o SERVICING COMPANY

82, SOUTH EALING ROAD, LONDON, WS,

Next to South Ealing Tube (TURN LEFT) 9 to 6 p.m., Wed. | o’clock.

Telephone : EAL. 5737

Quicker Sewicz'nb

THE B.P.L. UNIVERSAL TEST S

(20,000 ohms/volts)

Resistance:
0—10,000 ohms
0—1I megohm

0
50 | ma £11 10s, Od.
100 10 ma
500 100 ma with test leads
1,000

BRITISH PHYSI@E LABORATORIES

RADLETT, HERTS. Tel : RADLETT 5674/5/6
Lendon: Stockist: M.R, SUPPLIES LTD., 68, New Oxford St., W.C.I
dmBP40

V;ALMORE ELECTRONICS LIMITED

PHOENIX HOUSE, 19/23 OXFORD STREET,
LONDON, W.I.

Telephone : GERrard 0522
For immediate response Telex London 8752.

Cables : Valvexpor

EXPORTERS OF RADIO, TELEVISION AND
INDUSTRIAL TUBES, HAVE PLEASURE IN
INTRODUCING THEIR BRAND

A oAD IO
WALRAD
~_TUBE

AND INVITE ENQUIRIES FROM BUYING
AND CONFIRMING HOUSES EXCLUSIVELY
FOR EXPORT

SUPPLIERS OF RADIO COMPONENTS
ELECTROLYTICS, AND CATHODE RAY
TUBES.
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FLEXIBLE
REMOTE CONTROL OUTFITS

Our experience in the industrial field has indicated that there is a definite need for this type of

outfit offering facilities for making prototype flexible remote controls as required.
The two gauges of Remote Control flexible shafts in these outfits cover the range of torque load-
ings required for e volume controls e ail types of wave change switches e condensers

o all controls likely to be met in electronic, radio and television equipment.
The outfits are reasonably priced and comprise :

No. 130 (.130 in. dia)) for remote controls up to 4 in. length
No. 150 (.150 in. dia)) for remote controls up to 6 in. length.........£7.10.0

(For use without flexible casing)

Whde

. OF CREATY BRITAIN LTD.
INDUSTRIAL DIVISION

| R

g T reme—
BRITANNIA WORKS, 25-31 ST. PANCRAS WAY,
LONDON, N.W.I. Telephone : EUSton 5393

The S. S. White Company will
be pleased to advise which
Qutfit is most suitable for
specific applications.

A detailed Parts List is available
upon request. Apply Dept. W.



ARCOLECTRIC
SIGNAL o~
LAMPS

5.L.90/SB ‘ i “ | s.L.8l

Louryitage Neon signal lamp for

all  mains  voltages.
Single 1" hole fixing.

signal lamp
for M.E.S. bulbs

S.L.100

Mains voltage
signal lamp

for 15 watt B.C.
pigmy lamps.

Write for Catalogue No. 129

SWITCHES LTD

[A’RCOLECTRIC

CENTRAL AVENUE, WEST MOLESEY, SURREY

WIRELESS WORLD

JaNvary, 1957

THE
BRITISH NATIONAL

RADIO SCHOOL
ESTD. 1940

IN OUR SIXTEENTH YEAR
AND STILL

NO B.N.R.S. STUDENT
HAS EVER FAILED

to pass his examination(s) after completing
our approgriate study course

GIVE YOURSELF THE BEST
NEW YEAR PRESENT EVER—

A B.N.R.S. Study

NOW

Course

A.M.Brit.l.R.E. and CITY and GUILDS Radio and
Telecommunications Exams., etc., etc.

PRINCIPAL,
BRITISH NATIONAL RADIO SCHOOL

2, CANYNGE ROAD, CLIFTON,. BRISTOL, 8
Tel. BRISTOL 34755

AsK ARTHURS FIRST

Valves and CRT.s in great variety
AVO METERS IN STOCK
Avo Model 7 0
Avo Model 8 0
COSSOR Oscilloscope Model 1035...... £120 0 0
COSSOR Oscilloscope Model 1052 ...... £104 0 ©
ADVANCE AND TAYLOR Metersalwaysin STOCK
LEAK TL/10 Amplifier and ‘* Point One ™’
Pre-Amplifier. Complete............... £28 7 0
LEAK F.M. Unit with built-in Power

SUPPLY evrereiiirvnnininean, gPoo00 .. £33 15 0
JASON F.M. Unit with Power Pack...... £19 7 ©

CHAPMANE.M.81 Unit £21 0 0

LOUDSPEAKERS, RADIO,
TELEVISION, RECORDERS
AND RECORD PLAYERS OF
LEADING MAKES

Goods offered subject to being
unsold and to price alteration

@ WE WELCOME YOUR

ENQUIRIES on Radio and
Electrical

VALVE MANUALS6
Mullard ..oveeeeines |
Osram
Osram Part
Brimar No. 6 ...
Mullard Replace-
ment Guide ...
Art and Science in
Sound Reproduc-
tion by F. H. Brit- o
tain, DF.H ccoeeees
Postage 6d. extra.

EST,
1919

- PROPS. ARTHUR GRAY. LTD.

GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2
TEMple Bar 583314 and 4765 Cables: TELEGRAY, LONDON




Janvary, 1957 WIRELESS WORLD

¥ We style the sets
that set the style
most wanted overseas

Superbly presented ‘‘ Continental ’* cabinet stylings in rich,
dark walnut with ebony and gilt reliefs and large glass dials.
High performance, long range and new design speaker
capable of very wide frequency response producing a realism
of sound reproduction hitherto unknown.

85

MODEL No. 7856

With High Fidelity
sound. Seven valves,
eight wavebands.—
Six electrically band-
spread Twin
speakers A.C. mains.

MODEL No. 5656

With High Fidelity
sound.  Six wave-
bands, five valve
superheterodyne
with electrical band-
spread on 4 short
wavebands.

1
|
RAIMBESSMmDOR

MODEL No. 9855

Radiogramophone
with  3-D  sound!
Push - pull  output.
Nine valves — elec-
trical bandspreading
on sixranges, Three
speakers A.C. mains.
Garrard 4 - speed
record changer.

The choice of quality minded people

AMBASSADOR RADIO & TELEVISION LTD,, PRINCESS WORKS,

FM.

HAS SUCH EXCELLENT EFFICIENCY .
AND STABILITY IT CAN BE USED
SUCCESSFULLY IN MANY BADLY SCREERED

OR EXTREME FRINGE RECEPTION AREAS.
\"\“““w-wg'

-

=

Built by Britain’s leading manufacturers of
V.H.F. communications equipment and of
superb construction and workmanship. The
fully tuned pre-amplifier, separate limiter
and Foster Seeley discriminator combine to
ensure the highest performance.

Self-powered, easy to mount and install, the
©“820°’ adequately meets the needs of the
enthusiastic and discriminating music lover,

List Price £39/18/0 (including purchase tax)

Please write for fully descriptive brochure

STRATTON & CO LID - BIRM

“

BRIGHOUSE, YORKSHIRE, ENGLAND.

SPECIALLY DESIGNED TO
- PRECEDE HIGH FIDELITY EQUIPMENT
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Recapture the atmosphere

of the
Festival Hall

in your own home

with Classic H I FI

The expectant murmur of the crowd, mingled
with the discordant wail of tuning v1olms The
hush as the conductor raises his baton. And
then—the beauty of a Mozart symphony or a
Beethoven concerto floods your room with its
magnificence. No matter where you live a Hi-Fi
sound system can bring the Festival Hall right
into your home. A Hi-Fi gramophone or radio
is an instrument refined and improved almost
beyond belief. And Hi-Fi is not particularly
expensive. We send sound systems and com-
ponents of various kinds to all parts of the world,
so write today for our fully illustrated brochure
“ WHAT IS HI-FI?” to

GLASSEG

ELECTRICAL COMPANY LTD.
“THE HIGH FIDELITY SPECIALISTS”

352/364 Lower Addiscombe Road, Croydon, Surrey.

Telephone:

January, 1957

ADDiscombe 6061/2.
Bus services: 59a, 54, 12 and Green line—725. Nearest stations: Woodside., Addiscombe. East Croydon.

Telegrams: Classifi, Croydon, Surrey.

() ACRIALp
rr. WVIASTS .

WITH 30FT. DERRICK

COMPLETE WITH ALL STAYS AND
HAULING TACKLE INCLUDING :

9-10 ft. <24 in. dia. Seamless Tubular
Steel Mast Sections.

3 ditto Derrick Sections.

16 Coppered Steel Stays.
Rope Hauling Tackle,
Pegs, etc., etc.

Anchor

COMPLETE IN MAKER’S CASES.
TOTAL WEIGHT APPROX. 8. CWT.

£2210/0

COMPLETE

A. PRESTON & SONS

186, SUSSEX WAY, LONDON, N.I9.

o o

Carriage paid within 30
miles of London.
Frovinces Carriage extra.

Peq SECOND

IDLING PO X!
PROV PAT 1954
Ho 22 b

FREQUENCY METERS
21-8" up to 10,000 cycles
DIFFERENTIAL A.C. CURRENT

METERS
COMPARING THE MAGNITUDE
OF TWO CURRENTS,
PHASE SEQUENCE INDICATORS AND
SYNCHROSCOPES UP TO 5 Ke¢

A Full Range of Switchboard and Portable
Instruments

THE ELECTRICAL INSTRUMENT
CO. (HILLINGTON), LTD.
Boswell Square Industrial Estate, Hillington,
Glasgow, S.W.2. Halfway 1166 and 2194
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World-Famous for Proven
Reliability and Performance

R LA,

SHORT-
| WAVE and
\MEDIUM-
WAVE

Since its formation in 1919, Radio Corporation of
America has been in the forefront of major ad-
vances in radio communications of every type. In
virtually every corner of the globe RCA short-
wave and medium-wave broadcast transmitters
are providing day-in, day-out dependability under
all extremes of climatic and operational conditions.

As the producer of the finest in transmitters, its
experience in the radio industry is unparalleled.

At its research and engineering laboratories, RCA
engineers conceive and develop the most advanced
and improved circuits and mechanical components.

New RCA electron tubes and semi-conductors are
being developed and produced to meet the chang-
ing needs of the entire industry, as well as specific
RCA equipment,

For over a quarter of a century, RCA scientists
have provided a constant flow of technical knowl-
edge to the expanding radio and electronic industry
...and products, facilities, and services to the
world.

The RCA monogram is universally recognized as

operating costs, eliminates need for underfloor trenches, |
costly water cooling systems or external blowers. All com-
ponents are easily accessible and can be quickly replaced. .

WIRELESS WORLD

LIRY W R DI o o L‘);--‘u.‘:

BTA-50G, the new RCA 50 KW AM “"Ampliphase’ transmitter, |
represents the most significant step since RCA introduced },
high-level modulation. It occupies half the floor space re-}
; quired by other 50 KW fransmitters, cuts installation and :

L

a symbol of the radio age, that has brought new
pleasures in entertainment, new techniques of com-
munication, and new opportunities to millions of
people throughout the world. It is a mark of qual-
ity and superior craftsmanship.

RCA broadcast transmitters have proven their
economy and dependability in many years of long
service for many types of broadcasters, such as
the National Broadcasting Company network, the
Finnish Broadcasting Company, Radio Pakistan,
Radio Istanbul, and hundreds of private broad-
casters.

RCA short-wave communications transmitters are.
preferred by many governmental and private com-
munications organizations. Transmitters up to 1.2
megawatts of output have been built by RCA, and
are used around the world to provide every type
of radio communications.

For the best investment in short and medium-wave
transmitters see your RCA Distributor or write to
Dept....... » RCA International Division, Radio
Corporation of America, 30 Rockefeller Plaza,
New York 20, N.Y,, US.A.

RCA INTERNATIONAL .DIVISION

RADIO CORPORATION OF AMERICA

30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y., U.S.A.

TRADEMARK @ REGISTERED

i

87



88 WIRELESS WORLD

JaNuary, 1957

* Makers of High Voltage Test
Sets and other Electronic Equip-
ment for H.M. Government.

INTRODUCING a new range of

FREQUENCY METERS

... for Laboratory, Field & Factory

sote manyacwrers 'TELEMECHANICS LTD

{(Instrument Division Dept. W.W.1)
3 Newman Yard, Newman Street, London, W.1, England.

HETERODYNE

‘Designed and built to rigid Services Specification, these
-instruments are Crystal-controlled, portable hetero-
dyne-type Frequency Meters used for Field testing and
measurement of pulsed, modulated, or C.W.R.F.
transmitters, receivers and signal-generators.

TYPE 7475, 7

Frequency Range: 85 to 1000 megacycles.

TYPE 7474.

Frequency Range: 20 to 250 megacycles.

Fregquency Calibration accuracy: .0029, at 25°C.
(or .019% between —20° to +70°C).

Complete Specifications on application to:—

Cables: ¢ Teleset’ London.

Telephone: LANgham 7965,

E.H.T. POWER UNITS

&

'LLUSTRATI!ION
SHOWS A UN!IT
WITH AN OUTPUT
OF750mA. D.C.,CON-
TINUOUSLY  VARI-
ABLE FROM ZERO
TO 9.5 kv

. RUGGEDLY CON-
STRUCTED AND
MOUNTED ON
CASTORS.

MILAR UNITS
AVAILABLE FOR
HIGHER VOLTAGES,
WITH  AUXILIARY
SUPPLIES IF REQUIRED

WEST LANCASHIRE ELECTRONIC PRODUCTS LTD.
OAKHILL WORKS ' LYDIATE

Nr. LIVERPOOL
Phone: MAGHULL (755/6

AS SUPPLIED TO LEADING UNDERTAKINGS

A new book for technicians
engineers and students

An
By T. E. lvall
introduction _ .
A non-mathematical introduction to
to the the mechanism and application of
computers employing valves and
mechanism transistors. Both digital and analogue

computers are covered, the bulk of
and the book being devoted to describing
their circuitry, while - their rapidly
applications developing applications in industry,
commerce and science are also out-
of lined. In a final chapter the future
evolution of computers is discussed.

computers 165 pp. = Illustrated.

ELEGTRONIC COMPUTERS

Fublished by PRINCIPLES AND: APPLICATIONS
Hiffe %Sons Ltd. o

Dorset House, 25s. net By Post 25s. 9d.
Stamford Street,

London. S.E.1 from your bookseller
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The Wolsey Convertor is a self-contained unit complete with
power pack, comprising transformer with tapped primary
for mains voltage selection, together with metal rectifier and
R.C. smoothing.

. Though employing the popular valve line-up of cascode coupled
P.C.C. 84 and P.C.F. 80 as mixer and output amplifier, the
circuit otherwise departs completely from the conventional.

Aerial input circuit has an input of 80 ohms over the Band Il
range this being achieved by critical resistance damping of

i the input transformer, from which the signal is fed to a
o nve r o r neutralised cascode coupled R.F. amplifier. The cascode potential
: of this valve being adjustable so as to afford gain control.

Coupling between the cascode and the mixer grid of the
oscillator section of the P.C.F. 80 is made by a choke
capacity arrangement which is constant over the whole of
the Band !l range.

The oscillator section employs turret tuning of the eight
channels and careful selection of component valves ensures
minimum of drift.

L.F. output from the pentode section of the P.C.F. 80, which
is of course the local B.B.C. frequency, is fed via a
" stepped-down transformer to the low impedance output socket.

Gain from input to output in excess of 20 dB may be easily
obtained and no Convertor is passed on test unless it has
at least this gain.

WOLSEY TELEVISION LIMITED - CRAY AVENUE * ST. MARY CRAY - ORPINGTON * KENT

Telephone: ORPINGTON 26661/2/3/4 (Electronics Division, Gas Purification & Chemical Co. Ltd.)
w33

o —

The High Fidelity
Specialists

WE OFFER THE FOLLOWING FROM STOCK :-

Leak TL/I0, 10 watt amplier and Point One pre-amp. £28 7 0
D Jumor Amp. and Control Unit, 8-10 watts push

............................................................... 6 0 0
Lowther LL/I§, 16 watt amplifier with master control
! unit mark 1] will reproduce direct from the tape head £64 0 . 0
The New B.J. Reproducer, for use with two speakers
h : and Lorenz tweeter, cabinet only 5 40
< Wharfedale FSB/3, free standing 3-speal roducer £37 10 0
Lowtheér TP/{, corner reproducer........ L £96 0 0
B.D. Junior FM Unit, with auto freq ol £24 17 0
Dynatron Ether Pathfinder, AM/FM tuner £60 16 4
Chapman FM/81, Mark I, with magic eye. £22 | O
Lenco, transcription gram unit, 4 sp
Goldring 500 cartridge £21 17 1o
Collaro 2010, transcription m 0

SPECIAL OFFERS :-

Leak VS Tuner, xmmaculate condition.

THE NEW JASON F.M. TUNER oot

A ical @ 5 -t 4-
3-STATION SWITCH-TUNED R, ool Ot with 5 satecor posic

Decca Corner Speaker, perfect condition.

An excellently designed unit of great appeal with its Dynatron T/57A, |0 valve radio chassis an
single three- itic itch f lecti he desired perfect order
g ree-position switch for selecting the desire Elfeabethan Ta
m . pe t
B.B.C. programme. Complete stability and ease of instal- Soundmirror Tape Recorder with mike.......
lation are but two of the many outstanding features of R.D. Senior Radio Tuner Unit, 3 waves,

o0 000 O0O0O0OCOo

selectivity, magic eye, complete in cabinet.......c....... £i2 0

this latest Jason Tuner. For building into cabinet. R.D. Sunior Amplifior, also in cabinet with pre-amp. £15 0

Hammered-gold finished front panel. Supplied- tested
and ready tuned. External power source required.
Suitable for use with all quality £-| 9 16 2 PART EXCHANGE & EASY
amplifiers. - = PAYMENTS ARRANGED

93-94 FLEET STREET, LONDON, E.C.4 Phone: FLEet St. 9391/2

ST
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Buller'S ceramics

FOR INDUSTRY

High quality material and
dimensional precision are
attributes of Bullers die-
pressed products.

Prompt delivery at com-
petitive prices.

We specialise in the mahufacture of —PORCELAIN FREQUELEX
for general insulation for high-frequency insulation
REFRACTORIES PERMALEX & TEMPLEX
for high-temperature insulation for capacitors

M

BULLERS LIMITED

MILTON * STOKE-ON-TRENT * STAFFS
Phone: Stoke-on-Trent 21381 (5 lines) * Telegrams & Cables: Bullers, Stoke-on-Trent
tronworks : TIPTON, STAFFS London Office : 6 LAURENCE POUNTNEY HILL, E.C.4
Phone : Tipton 1691 Phone : MANsion House 9971

THE IDERL 252425
HIGH VOLTAGE TEST SET ’

£

—é&r/wﬂm//y

sealod 00 P i
@ Q ‘° :3 FOR EVERY

1 TEST
+3 LABORATORY

DISE,
CYLINDRICAL
& RECTANGULAR

CUBICLE
Strongly constructed portable stec
case with litting bandles, adequatel.
ventilated, finished in attractive grey
*hammer * finish enamel, 7 -

*

: ________ DIMENSIONS
“ e Height 17}in, by length -20n, by o0
‘DEAC CELLS e il e Be
] - 1 WEIGHT 34 v, ;"OTECTION t
d miniat t eircuit break

: PERMA-SEAL : from 50 mAh CONTROL in lh;n:;:i:\r:ryn:i:%t alx:n‘:i dm:bl:;?re

P 411 riabl on-oft switch wit: 0l sins
: fully patented : to7:5Ah cap. from zer0 to 2,500 volia by means of  Tuses orovide perteot protection.
v continnousty variable regulating trans- VOLTMETER

'!rohrmar. q A bigh o B
e test voltage is applied smoothly 5 3 7 hary

i " in the primary cireunit but sealed to
:ﬁ:::?’ high stress .trom voltage Tead output voltage.

DETAL; FROM SOLE CONCESSIONAIRES :

2.5 KV at 500 VA
| G. A. STANLEY PALMER LTD LS Kvatsnova
Maxwell House - Arundel Street - Strand - London - WC2 L- AV SET Price £40.8.6

Telephone: Temple Bar 3721/2/3 Complete with test prods.

I N, FARTKIDGE WILSON & CO. LTD. Davense! Eiect. Wks., Leicester

DaG 6uu

o e e e AR o me — m me = = e r = - =
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Versatile Portable Oscilloscope?

“"‘//6]@ What he needs is this

= FURZEHILL 0.1204

Frequencies up to 250ke/s
10 millivolts to 1,000 volts/cm

X and Y amplifiers

vy v vy

Symmetrical deflection both axes

£71.10.0 ex works

—immediate delivery

FURZEHILL LABORATORIES LTD.,, 57 CLARENDON ROAD, WATFORD, HERT3. TELEPHONE: GADEBROOK 4686

SOUND SALES GILSON SIDE-BY-SIDE COMPARISON
. TRANSFORMERS IN OUR DEMONSTAT!ION ROOM
9 PHASE . OF @ ACOS @ ACOUSTICAL
INVERTER WOT710, 912 output......... Q2012 6 @ ARMSTRONG @ CHAPMAN
i SPEAKER WO0741,912 mains, 150mA. £3 0 0 @ COLLARO @ CONNOISSEUR
i W0724, 912 choke 10 H., ® GARRARD @ GOODMANS
i é:g‘.llo.to 150 mA. . ELI5 0 ® LEAK @ LENCO @ ROGERS
i 2= Mullard 5/10 @ RCA. @ TANNOY @ W.B,
: l | WOE96A 8K output......... £2 7 6 ® WHARFEDALE.
I JUNIOR AMPLIFIER \\:vvgg'?gB 6K ou:pu:.d. g I;. :
10 8K. dist. |
MK. Il WO710 6K, disc. load £212 6 TRANSISTORS
® Output 12 Watts. W0892 8K output Full range of Transistors including all
p 103 1oveeiiieieeneieanas £ 2 6 Components for  Mullard 200  FW.
L] ;ﬁ:;;’:'gonﬁ;?s"d, Mullard 3 watt Amplifier and TCC Midget Capacitors.
i WO767 output.. £ 5 6
Complete with Pre- WO839 “mains..... £15 0 “Q-MAX " CHASSIS CUTTERS
L - Amplifier  £25.0.0 STILL the easiest and quickest way of cutting
2 —— L Mullard 20 watt holes in SHEET METAL.
w0866 Oqtput ............ £512 6 each
WO755 Mains ........ooon. £4 0 0 @ 129 -
Mullard 200 mW. Trans. Amp %, or i, (a) 13/9 N
W0929 Driver......cocvee.. €00 | A |
W0930 Output 3 or [5 LI (lz /-
ohms, sume.... . seswswesves € oo |1 er Ib -
(Specify 4.5 or év. circuit) T ((b)) 201,2 \ }
2% ... (c) 33/6
ALL COMPONENTS FOR 24" L (<) 34/6 ¥
OSRAM 912 PLUS | square ) ’.,\ A
MULLARD 5/10 (b) 25/6 | b
ALSO LAB & WELWYN Keys  (a)—I/=; —
HI-STABS & TCC (b)—1/6: (c)— Patent No. 619178
PRECISION CONDENSERS 213,
1 % ARMSTRONG
PB 409
AM/FM RADIOGRAM
CHASSIS
D) ® 9 valves
FULLY ILLUSTRATED ‘ o L 5.
CATALOGUE  6d Post free 25, HIGH HOLBORN, LONDON, W.C.I |® Lyt 28gns.
- Tel.: HOLborn 623172
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You'll do better
SAFETY FIRST/

Build thest these PREMIER Televisors

... which give complete safety to the constructor

These Televisors use a double wound mains transformer which gives you
complete safety from contact with the mains supply when handling the
chassis or controls.

% B.B.C. & I.T.A. DESIGN No.1 with NEW TURRET TUNER
MAY BE BUILT FOR £33-7-11 5M%So%

v B.B.C. (ALL CHANNELS) DESIGN No.2
MAY BE BUILT FOR £27-9-4 &Y

CONSOLE CABINETS with full fength doors for l4in,, 16in. and
17in. tubes PRICE £14/14/-. H.P. Terms: Deposit £7/7/6 and

9month||y pzymentsdolelllé CIO'I;IISOLEélleF'SIZNETSH?al{_door: BUILD IN 5 EASY STAGES. FULL CONSTRUCTION
Bt e 6 ond '8 Taenihly paymence of 1aj31 + HFr Terms: DETAILS AVAILABLE. INSTRUCTION EOOK 3/6 POST

On above cabinets add 21/~ for pkg. and carr. FREE INCLUDES BOTH DESIGNS.

The NEW “PREMIER” " TAPE RECORDER

+% Case finished in B*rown arég z:hnthue Fawn. Size DEP 0 s T
15111 b4 12§m X 73in., wil e very latest type
continental gilt fittings. For A.C. mains 200-250 volts I & 8 MONTHLY
50 cycles.
4 PAYMENTS OF £4.18.6 or

* Tv:’ozs%eeds 7% and 32in. per sec., playing time of 1 hour
an ours.

J Standard Tin. reels 1,200f. CASH PRICE £40 plus 21/- pkg. & carr.

Y Drop-in tape loading.

Y Positive brakes, no tape ‘“ spilling ** after braking.

% Fast rewind forward or reverse without removing tape.

Y One knob for deck operation.

¢ Amplifier may be used for gramophone or microphonc
purposes giving high-quality reproduction.

yc Superb reproduction of pre-recorded tapes.

Y Microphone compartment.

Y Complete with reel of Scotch Boy Tape (1,200ft.), ano
spare reel.

v Acos type 33-2 microphone with on/off switch.

v Latest type Lane Mark 6 Tape Deck.

y¢ Duaiinput channels providing mixing facilities.

v Detachable lid and control cover.

J Contro! panel finished in matching colours with the tape
deck. H.P, Terms: Deposit

£20 & 12 monthly

payments of £1.17.1

v Eliptical speaker of the latest type 7in. x 4in,
Y Magic eye recording [evel indicator.

PREMIER RADIO COMPANY,
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with PREMIER

4

4 WATT AMPLIFIER
e 04 .10.0 ne.

Plus 2/6

BUILT FOR Postage

Instruction Book 1/- post free.

A steel case is now available, complete with

engraved panel, for 15/6 extra. The amplifier

may be ‘supplied complete for £5/5/- plus

pkg. and post 3/6, or fitted in case at £6 plus

%kg. and post 3/6. Engraved panel 3/6. Post
ree.

v
=
&
-
&
-
g

S

2-BAND TRF RECEIVER MAY

BE BUILT FOR £5.15.0
plus pkg. & post 3/~
3

BAND SUPERHET
RECEIVER
wurver £7.19.6 nee

These two receivers use the latest type circuitry
and are fitted into attractive cabinets 12in. x

Plas 3/~
Postage

64in. X 5lin. in either walnut or ivory bakelite |

or wood. Individual
each. post free.

instruction books 1/-

T.S.L, LORENZ

SOUND SYSTEM
Type LP 312-2

Consigts of a 12in. Uni and
two LPH65 Treble Units.
Co-axially placed to give the
widest Hetening angle. Bass
and treble Units have
magnetic systems of the
highest eficiency. a

‘This speaker system gives a
frequency response that s
not excelled by any speaker
that is at present avallable.
Leaflet available giving rufl
details.  Price  £14/19/6.
H.P. Terms available. -
age and packing 7/6 extra

Crogs-over Unit designed for the
LP 312-2 £2/2/- plug p. & p. 1/6.

SINGLE TREBLE UNITS available
separately at 39/6 each plus
packing and postage 1/- extra.
Improve your existing Speake.
gystem with this Unit whick will
give added brilllance to the higher
frequency.

A range of High Fidelity Ampli-
fiers, Speakers and Record Players
the following makes in stocki—
Leak. E.A.R., Rogers, Goodmans, Wharfedale, W.B..
Stentorian, Lorenz. B.S.R., Collaro, Garrard, Lenco,
Connoisseur.

We shall be only too pleased to demonstrate any of the
above equipment.

WIRELESS. WORLD
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NEW ““WHARFEDALE" SFB/3

3-SPEAKER
SYSTEM

Consists
Speakers
W12CS, Bronze
10CSB, Super
3HF and a spec-
ial  Crossover
Unit fitted into
a very attractive
Cabinet, size
34in. x_3lin.
X 12in. Weight
60 1b. Cash
£37/10/-.Credit
deposit £4/14/- and 8 monthly payments of
£4/12/3, or H.P. deposit £18/15/- and 12
monthly payments of £1/14/9. Packing and
carriage 21/-.

New GOODMAN TREBLE UNIT
THE TREBAX

At £5/9/3 is a high
efficiency pressure driv-
en reproducer covering
2,500 ¢c.p.s. to 16 kcfs.
It makes an excellent
2-speaker system when
: used with the Axiom
150 Mark II at £10/15/9, A special
Crossover Unit type X05000 is
available at £1/19/-. The complete
fiystem £18/4/- cash. Credit terms
eposit £2/5/6 and 8 monthly
payments of £2/4/10, or H.P.
Terms deposit £9/2/- and 9 monthly
payments of £1/2/6. Packing and
carriage 7/6.

THE

of

THE NEW
TSL FM TUNER ‘
HIGH STABILITY MODEL

6 Valves including Magic Eye and Power Supply
using the latest type Gorler permeability Unit
complete with first audio stage and preset output
volume control. Maximum radiation less tfrl’an
10 microvolts per metre. Sensitivity better than
.5 microvolts.
or on H.P. terms, deposit £8/15/- and 9 monthly
payments of £1/1/8. Credit terms deposit
£2/3/9 and 8 monthly payments of £2/3/4.
Postage and packing 5/- extra.

3 7
“ " MULLARD
AMPLIFIER KIT

NOW SUPPLIED WITH ULTRALINEAR
OUTPUT TRANSFORMER.

All the components for model 510, PLUS pre-
amplifier on one chassis (total six valves)
chassis gold hammer finished. May be purchased
for £12/12/- plus pkg. & post 7/6, or pre-
amplifier and tone control in a separate unit
£14/14/- plus pkg. and post 7/6.

Cash price £17/10/- (inclusive)-

i

ALL DRY BATTERY PORTABLE
RADIO RECEIVER
MAY BE Plus 3/-

BUTLT FOR £7 " 8 " 0 Pkg. & Postage

4 Miniature valves tn o superhet circuit covering medium
and Jong waves, Rexine-covered cabinets 11§in. x 10in. x
58in., in two contrasting colours, wine with grey panel,
Tnstruetion book 1/6 post Iree. which includes full con-
structional details and list of priced componenta.

WILLIAMSON AMPLIFIER
vor sor £15 . 18 . 0 rug s vorep

Supplied co_mgletely wired and tested for
£20, or available on H.P. or Credit terms,
postage and packing 10/-.

PRE-AMPLIFIER & TONE CONTROL UNIT

Available completely constructed, £5/5/-
plus 2/6 packing and postage.

SPECIAL OFFER—Limited Quantity.

The Imperial AM/FM Radiogram Chassis

CASH

£16.19.6

or H.P. Term:

— £8/9/9 de-
‘posit and 8
monthly pay-

ments of £1/3/9. Credit Terms £2/2/6 deposit
and 8 monthly payments of £2/2/2. Packing
and carriage charge in each case 7/6. This
latest type Chassis is made by a leading Conti-
nental Manufacturer, it has 5 valves plus a
Metal Rectifier, piano type push buttons
for long, medium, F.M. and Gram, separate
tuning on F.M. and A M. Output 4 watts,
Dial size 12in. X 2¢in., overall size 13in. long,
74in. deep and 7}in. high.

SPECIAL OFFER! GOODMANS AUDIOM
50. £4/17/6 plus pkg. & post 5/-.

AM/FM RADIOGRAM CHASSIS

The latest “ Dulci ** Model H.4

7 Valves (ie-
cluding Magi.
Eye).  Ferril-
Rod Aerials on
medium  ant
long ‘“‘Gorler”
permeability
Unit on F.M,
A.C. mains200/
250 volts. Cash
price  £27/16
or on H.P. or
Credit Terms
Plus  packing
and  carriage
/6 extra.

)

AM/FM TUNER CHASSIS
DULCI MODEL HA4T (Self Powered)

4 Wavebands. V.H.F. Short, Med., Long. “ GORLER "
F.M. Unit. Preset output Volume Control. Cash Price
£90/17/- or on Hire purchase or credit terms. Plus packing
and postage 5/- extra.

Tel: Ambassador 4033 & Paddington 3271

201, EDGWARE RD., LONDON, W.2.
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PORTABLE TAPE RECORDER CABINETS

All Rexine Oovered

Tape Deck Amplifier Type Price
Lane Mk, VI Premier Mi. VI £419 8
Lane Mk. VI Premier de Luxl £419 6
Truvox Mk. ITL Truvox C 24 4

Plus Pasmge and Pucklng 5[-

ILLUSTRATED LIST AVAILABLE GIVING
FULL DETAILS OF BUREAU TYPE
CABINETS

W

’BARGAIN OFFER

’LA’I‘EST TYPE RUBBER ESCUTCHEON SUITABLE
’FOR 17in. RECTANGULAR TUBES AT A SPECIAL
)

PRICE OF 10/~. PLUS PACKING AND POST 1/6.

TN,

THE NEW COLLARO TAPE
TRANSCRIPTER
SPEEDS 33, 7} & 15 inches per Second £20 plus pkg. post 76

We carry a comprehensive stock of com-
ponents by all leading manufacturers.

CABINETS—-PORTABLE

MODEL PC/2
Grey Lizard Rexine covered..................o00. 45/-
Overall dimensions 15in. x 15in. x 6in. Clearance under
d when closed 3in.

MODEL PC/2 DE LUXE

Two colours, wine and grey, with cutout for speaker and
amplitter. 55/8
Dimensions as above.

MODEL PC/3
Grey Lizard Rexine covered..oooovrsrnrernns .

WIRELESS WORLD

MAKE YOUR OWN ROD AERIAL

Ferrite rod 6in. x 5/16in., complete with descriptive con-
structional details. These aerial rods are suitable for

medium and long wave reception. Price 5/3, post free,

PREMIER RADIO COMPANY

JaNuary, 1957

Y.8.L. ELECTROSTATIC SPEAKERS

Type LSH75 ... ... Price 12/6
Type LSHIOO . . Price 21/~
Type LSH5I8 ... . Price 17/6

THE JASON “ARGONAUT"
MW/FM DESIGN

All Premier Components are designer approved

The very latest FM Receiver design PLUS
a medium waveband, as described in “ The
Radio Constructor.” ALL components to
build the complete Receiver, including
output stage, may be purchased for £15/5/-,
or all components less output stage but in-
cluding Power Supply, for £13/19/6, plus
packing and postage 3/6 on each. The chassis,
front plate, dial flywheel drive assembly
special tuning condenser and wavechange
switch (which includes main switch) supplied
completely assembled. This is also available
;/eéparately at £4/4/- plus packing and postage

LATEST B.S.R. MONARCH
4-SPEED AUTOCHANGER

Designed to play
12in., 1.0in. and
7in. Records inter
mixed in any order
at 16, 33}, 45 or
78 r.p.m. Capacity
10 Records. New
revergible Dual #%
Stylus Crystal Plck- %

p, for wuse on
100/250 v. B0 cycle
A.C. mains, £9/15/«
plus  packing and
postage 5/-. Deposit 25/ and
8 monthly payments of 25/=

B.S.R. TU8 3 speed Record
Player £4/12/8 plus 2/8 post
and packing.

LATEST TYPE
3-SPEED
SINGLE
PLAYER

By famous
wmanufacturer with
crystal turnover head, for use
on 100-250 v, 50 cycle A.C.

£6/19/6. Plus pkg and carr. 5/-.

Overall dimensions 168in. x 14}in, " 10fin. Ck
under lid wben closed 6kin,
MODEL PC/3 DE LUXE

As above but with cutoncs for Speaker and Amplifler 79/8
Dimensions as abov
THE ABOVE CABINETS ARE COMPLETE WITH CARRY-
ING BANDLE, FASTENERS AND PANEL.

Packing and Postage 3/- each.

A RANGE OF BAND 3 AND F.M.
AERIALS IS NOW AVAILABLE

Air spaced co-axial wire, 1/9 per yard.

Teletron Ferrite Rod Aerials. Medium
Wave 8/9. Medium Long Wave 12/9.

PREMIER VARIABLE IMPEDANCE
“MATCHMAKER ”’ M.O.I15 OUTPUT
TRANSFORMERS

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 ma,tch u.ny onmut
valves en.her single or push-pull. Class A" "ABL1,” “AB2"

“ B to any low impedance speech coil or combination
tharea( Primary Inductance 50 henries 15 watts audio
100 mA. Price 45/~

PREMIER MAINS TRANSFORMERS

All primaries are tapped for 200-230-250 v. mains 40-10
cycles, All primaries are screened,
8P175B. 175-0-175, 50 mA., 4 v. @ 1a., 4 v. @

2-3 a.
8P351A, 350 0-350, 150 mA,, 4 v. @ 2-3a3,4v. @
36a,4v.@12a,4v @ B ] Y
SP352 3500-350 lﬁOmA 5v. @234a.63v. @
63v.

@
250-0-250, 80 mA. 6.3v. @ 44, 5. @ 2
350-0-350, 80 mA., 637 @4n 5v @ 2a.
200-230-250 outpu' 3 v.-80 v. @

PUSH-PULL OUTPUT TRANSFORMERS.
2/8 ohms, 5/6 post iree.

2x6V8 into

JUNCTION TRANSISTORS
10/- EACH
Equivalent of the OC70 Type

SEND 2!d. STAMP FOR OUR
NEW STOCK LIST

COMPACT GRAM AMPLIFIER

Complete, ready to connect to any
of Pick up and Bpeaker (3
ohms) A.C. Mains 200/250 volts.
Volume and tone control fitted
with knoba. Overall size 7}in.
long x 3iin. wide x 2jin. high.
£2.19.6

Plus packing and postage 2/6

BUY SURPLUS OR RE-CON-
DITIONED TUBES WHEN

WHY

THESE FULLY GUARANTEED WIDE
ANGLE TUBES ARE AVAILABLE ?

maing.
LOUDSPEAKERS

ELAC ELLIPTICAL 7in. X 4in........... rees 2110
ELAC—Sin, dia. Moving Coil 3 chma imp....... 21-
PLESSEY 8in. dia., Mains Energised, 3 ohms

imp. (800 ohms field) with Pentode Trans-

0750000008006 00000 5 H0B00E0E00E00R0Y 12/8
PLESSEY—S8in. dia. Mains Energised, 3 ohms

imp. (600 ohme feld) ...i.veimiieriiinen 10/6
PLESSEY—10ir. dia. Moving Coil, 3 ohms imp. 23/8
GOODMANS—Audiom 60 ........000neveu0s £9/2/9

Plus 5/- packing and carriage.

GOODMANS—AXiom 150.. ......cvveeiennnn, £10/15/9

Plus 5/- packing and carriage.

TUNING CONDENSERS (SMALL TYPE)
2-gang .0005 mfd. with trimmers, 5/~

METER RECTIFIERS
Miniature type with leads 1-5 mA. 5/- post paid.

* IT WILL PAY YOU TO VISIT OUR
NEW HI-FI DEMONSTRATION ROOM,

THE LATEST TYPE 17 RECTANGU- r
keh FE S Y TELET B
PACKING 21/ EXTRA. > oo ™ Dimens s ST gt g, wpom Cored
Price 29/6 .
A LARGE RANGE OF TEST MET il = LD
F ST METERS N h r
STOCK Gratrs” s 107, 6 sender” 401 s ool ot
CREDIT TERMS H.P. TERMS
PREMIER PERSONAL PAYMENT3 CASH PRICE
PLAN MONTHLY MONTHLY
ITEM DEPOSIT | PAYMENTS | DEPOSIT | PAYMENTS
£ s d | £ s d £ s ) £ s d £ s 4
Premier Bureau Cabinet....ee.noeeaenne.... 1212 0112 0 [ ®»112 6 8 60| ®» 18 3
Premier Bureau de Luxe Cabinet 17 6 6/2 3 4 |32 210 813 0 12 18 1
Rogers Amplifier and Pre-amp. 26 0 03 4 6| ®3 40 13 13|av1 4 ¢
Muilard EAR/S/10 .......... 1818 0|2 7 3 |&®2 6 6 9 93] ®1 8 g
Mullard EAR/6/10P . 24 3 0(3 0 8] ®219 5 12 2 ¢cjan1 2 4
Leak TLI0 ....evievinnroneonoranonss .1 28 701311 0|®™3 9 9| 14 83 0|21 6 4
Garrard Transcription Type 30Ltess P/U .... | 26 8 3{3 6 0 {/®3 5 0} 13 4 0|21 4 ¢
[Garrard Transcription Type TA/AC Unit .... 11 6 7(1 8 7|1®1 8 8 512 7 1 2 4
Garrard  Transcription Type TA/AC/DC
U510} 0S505050095000000008 o BE00R0R50a000 1910 5{2 9 2 | ®»2 8 0 915 ¢lam1 1 9
Garrard Changer Type RC80M AC/DC . 26 3 6|3 5 5| ®»210 1 13 1 8|21 4 3
(Garrard Changer Type RC98H AC .......... 1917 712 9 1| ®2 9 0 919 4 "1 4 8
Lenco-Transcription Unit Model F50- com- "
olote With P/U  covveerisiiennsneccrnnes 2116 2214 6 | ™®213 3| 1018 8| U1 0 2
d Axiom 102 Speaker 10 7 911 5 0|®1 6 6 5 38| ®1 0 8
iGoodmans Axiom 150 MK. 1 1015 9|1 7 1 |®1 7 4 57¢| ®1 1 4
fGoodmans Axiom 22 Mk. 2 ..., 16 9 0110 0| ®»1 1 8 714 4 ®1 110

207 EDGWARE RD., LONDON, W.2.

——

Tel: AMBassador 4033 e
and PADd'ngton 3271
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PREMIER
BUREAU
DE LUXE

A superb cabinet in
finely figured walnut
veneer. Interior hzht
sycamore, with rex-
ine matching lining.
Overall dimensions
33in. high, 34in. long,
174in, deep, Uncut
control panel om
ght hand side approximately 16in. x 10}in., uncut base-
board on left hand side 15%in. long, 13}in. decp Two full
size felt-lined storage cupboarda in the lower part of the
cabinet.
Cash price 164 gns, H.P, Terms, deposit £8/13/6 and 12
monthly payments of 161
Credit Terms, deposit £2/3/10 and 8 monthly payments of
£2/2/10. Packing and Carriage 25/- extra.

WIRELESS WORLD

ALL GOODS OFFERED ARE NEW AND UNUSED

IS THERE A BABY
IN THE HOUSE?

THE WOLSEY BAND ill CONVERTER

This Converter
hasbeendesign-
ed to receive
alternative
programmes
on Band 3
Channels 6 to
13,  celection
of Channel be-

Switch Knob.
Mains supply
200/250 v. A.C.
only. The bigh
gain of this Converter (mintmum 20dB) together with low
noise factor ensures good plcture quality. A variable gain
control makes It possible to balance a Band 1 und Band 3

i l

g =lll

The famous Premier Baby Alarm which is a
device to enable Baby's cries, or ever breath-
ing, to be heard in any selected room In the
house. May be left permanently connected.
Extra Microphones jn different rooms may
be used. The microphone may be positioned
up to 100ft. from the maln unit. Suitable
flexible lead can be
supplied at 5d. per yard

Serta fo 2204....

GOODH SEK;E%: NSTITUTE Py wi
o0 6 Completel; d
& andmp eeutey re 90/ -

signal inputs tc the receiver, Any single
of either T.R.F. or Superhet design may be fed from the
Converter. S8aparate input sockets are provided for Band 1
and Band 3 inputs, Cash price £9/19/6. Credit Terms
deposit £1/5/6 and 8 monthly payments of £1/5/6.
IMPORTANT, please state your Band 1 station. Packing
and Postage 3/ extra.

20 EDGWARE RD., LONDON, W.2

PURD Ot MORF? OR RELACEWER)
7001 N CORORMIFY Wity THE
DISTICTES STANDASDS,

Plua 2/6 post ;nd pkg.

g

95

BUREAU
CABINET

A well designed medium
size cabinet in highly
figured walout veneer.
overall dimensions 29}in.
iong, 82in. high, 16in.
deep. Control  panel
on right hand side,
approximately 13}in. X
13in.  Removable base-
board on left hand side
approximat.ely 13%in. x
13in. Large recerd
compartient inside cabinet at the top on left hand side.
Cash price 12 gns, H.P. Terms deposit £8/8/- and 8
monthly payments of 18/3.
Credit Terms deposit £1/12/- and 8 monthly payments of
£1/12/8.

Packing and Carriage 20/+ extra.

A NEW
SPEAKER
ENCLOSURE

A really elegant cabinet
in well figured walnut
Buitable for
housing Goodmazane
Audiom and Axiom
speakers, The baffle
is cut to accommodate
a TREBAX High Fre-
quency Unit if required.
A guitable cut-out is
provided in the cabinet back to receive the Goodmans
Acoustical Resistance Unit. Cablnet dimensions, overall
27%in. high, 23}in. wide, 20%in. d
Cash price £13/19/6. H.P. Terma deposit £6/19/9 and
9 monthly payments of 17/9.
Credit Terms, deposit £1/15/8 and 8 monthly payments of
£1/15/6.

Packing and Carriage 20/- extra.

JUNCTION TRANSISTORS 10/- EACH.

PREMIER RADIO COMPANY

AMBASSADOR 4033 & PADDINGTON 3271

TELEPHONE :

GOODMANS ACOUSTICAL UNIT. Type 172ARU £2/15/4
postage and packing 1/6 extra

ABC GOGDS TRANSPORT GUIDE

will tell you how they can be delivered!

Essential to transport managers, despatch managers and consignors in all
industries, the ABC GOODS TRANSPORT GUIDE provides up-to-the-minute,
accurate information about the nearest and quickest means of despatching
all kinds of goods to any part of the country.

Act now to be sure of getting your copies of the January-December GoODS
Simply fill in the order form and post it TODAY.

JAN.—JUNE issue ready NOW.
Half-yearly issues; [an.—June 1957 and July—Dec. 1957

5s. each POST FREE

GUIDE,

Barge loads...

e ‘\FJ
)® Bl ®

-————————————j

...or tall
loads...

———

ORDER FORM
lliffe & Sons Ltd., Dorset House, Stamford Street,
London, S.E.1.

Please enter my order for ........ copies
of the Jan.—June 1957 and the July—
Dec. 1957 issues of the ABC GOODS TRANS-
PORT GUIDE (at 10s. per set) for which I
enclose remittance of ......... i ivene

NAME
ADDRESS

e e e T =t [ = ]

%
2
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How to solve

after-sale worries!

Let us say straight away, we do not claim
to be able to solve all your after-sale
problems. But if they include gramophone
record players, then we do know the
answer—as many leading set makers will
affirm; for their problem disappeared the
day they discovered the Monarch Auto-
changer.

At the B.S.R. works, teams of highly-
trained inspectors eliminate after-sale
problems before sale. At every manu-
facturing stage each single component
must pass their exacting tests; then, after
assembly, pass even more stringent tests.
Thus, many manufacturers report that not
only is the Monarch free of after-sale
worries, but it has also minimised their
own inspection problems.

Why not let our technical representative
show you how much easier your day could
be? He is at your service

Worlds finest
four Speed Autochanger

BIRMINGHAM SOUND REPRODUCERS LTD. * OLD HILL * STAFFS.
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AN I ..

200mW Transistor

In a previous advertisement (June 1956) details were given
of an audio amplifier using transistors, which derived its
power from a nominal 4.5 volt battery. In portable equipment
such as record reproducers, it is convenient to operate the
amplifier from the same supply as the turntable motor, and
since most portable motors operate from a 6 volt battery, the
200mW amplifier circuit has been adapted for use with this
higher voltage.

The 4.5 volt and 6 volt versions are very similar in perform-
ance, except for the greater sensitivity of the latter. Both
are capable of an output of just over

WIRELESS WORLD

JaNuaRry, 1957

transformer should be constructed to allow for unbalanced
currents.

The d.c. resistance of each half of the primary winding of T2
should be less than-3Q and the total inductance should be
greater than 0.5H.

The dynamic load for each collector of the push-pull stage
should be 72Q. The d.c. resistance of the secondary winding
should be less than 6% of the load resistance and the leakage
inductance should be low.

The turns ratio of the output transformer, and the value of

the feedback resistor R13 for various loud-

200mW with 10% total harmonic distor-
tion. In the 6V amplifier, the gain at 8kc/s
and 50c/s falls 3dB below level response at
1ke's.

The sensitivity of the 6V version is
slightly higher than that of the original
in spite of a higher series input resistance
of 330kQ., This can be attributed to the
higher supply voltage. Since the output
stage requires a lower driving current, and
a higher voltage is available for the driver,
a higher turns ratio can be used for the
interstage transformer T1 and thus the

MULLARD COMPONENTS

Mullard pot cores and other Ferrox-
cube components, air-space trimmers,
Varite thermistors etc. are now avail-
able in small quantities for experi-
menters. For information regarding
the nearest source of supply please
enquire of Mullard Valve Sales Dept.
at the address below.

speaker impedances are shown in the top
left hand corner of the diagram. The loud-
speaker impedance must be quoted when
the output transformeris ordered from the
manufacturer.

Stabilisation

Potential dividers R3, R4 and R7, R8 and
emitter resistors R6 and R9 provide stab-
ilised d.c. bias for the input and driver
stages.

The effect's of changes in the temperature
of the surroundings, production spreads

stage to stage gain can be increased. The

basic sensitivity across the low impedance terminals YY is

3mV, compared with 6mV in the original, and across the high

impedance terminals XX it is 400mV compared with 500mV.
The circuit and com-

ponent values are

in the transistors, and deterioration of the
supply battery on the performance have been minimised by
careful choice of the value of R11l. The optimum value is
8.2kQ, giving satisfactory performance under the conditions
likely to be encoun-
tered. Slightly lower

given in the accom- *[specke[Rl TT’_I [ R4 | distortion can be ob-
panying diagram. o | revs ANy S tained by presetting
Alternative high or RIS | ] o " the value of RIl to
low impedance inputs 20| e | m3 :9' wrs Pkt give quiescent cur-
for crystal pickups or 5"‘ 0 fﬁ% ents of 0.5mA for each
s o’ tuer frnsisior o, 55
YY respectively. The VS, iy L il used safé)ly in ambient
input and driver 220 {1oRF '°"F temperatures as high
stages (each using an 1 as 45°C.

OCT71) are R-C coupled, 1 1 Negative feedback
and the driver stage 23 e Die me:, N o from the secondary
is transformer- M) “j “‘I '7"‘ “’I o of the output trans-
coupled to the output o 1 . : : ’9 former is applied to
stage which is a Class  * Y Al resistors should be £ 570 Ea07) the collector of the

B push-pull arrange-
ment of two OC72’s
(sold in matched pairs as Mullard type 2-OC72).

Interstage Transformer

The turns ratio of the interstage transformer, T1, which is
rated at 2mw, is 3.5 : 1+1. The inductance of the primary
should be 10H with a current of 15.mA d.c. flowing, and its
d.c. resistance should be less than 200Q. The resistance of
each half of the secondary should be kept below 50Q and the
leakage inductance should be as low as possible. The d.c.
currents in the secondary windings are balanced.

Output Transformer

The output stage is matched to the load by a push-pull
transformer, T2, rated at 2560mW. For a 3¢} load the turns
ratio is 4.9+4.9 : 1, for a 5Q load, 3.8+3.8 : 1, and for a 15Q
load, 22+2.2 :1. Each half primary should be capable of
handling peak currents of 83maA.

The currents in each half of the primary will only be
balanced if the transistors in the output stage are perfectly
matched. At large-signal currents it is possible for the OC72’s
to be mismatched by as much as 35%, consequently the output

&

A

first OC71 by RI13,
whose value must be
chosen to match the loudspeaker load, as shown in the table.

Filter Components

An increase in battery impedance causes undesired feed-
back through the supply to the earlier stages and it results
in considerable distortion in the output. This unwanted
feedback is prevented by the filter network C4-R10.

Performance
Ouiput Power
215mW at 10% total harmonic distortion
Frequency Response
Gain, at 50c/s and 8kc/s, is reduced 3dB below the response
level at 1ke/s
Sensitivity (with nominal transistors)
3.0mV at the low impedance terminals YY
400mYV at the high impedance terminals XX
Current Drain
5 to 6mA at zero signal
15mA with average music
TomA at maximum output with sine wave drive

T.S.D. DATA and PUBLICATIONS SECTION, MULLARD LTD., MULLARD HOUSE, TORRINGTON PLACE, LONDON, W.C.1.
MVM 370
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7@1/ INDUSTRIAL | RANGE
[
[ /O”g Equivalent
M”/m v Code Commercial Function Base
Type Code
5726 6ALS Double Diode Short Bulb B7G
” / y 6058 6ALS | Double Diode B7G
” 6516 6AMS Power Pentode B7G
6064 6AM6/8D3 High Slope R.F. Pentode B7G
6066 6AT6 Double Diode Triode 87G
5749 6BA6 Vari Mu R.F. Pentode B7G
5750 6BE6 Heptode Mixer B7G
6059 6BR7 Low Noise A.F. Pentode B9A
The special Trustworthy high quality valves have been 6061 6BWE6 Output Beam Tetrode B9A
designed to give maximum efficiency with reliability 6132 6CH6 Video Output Pentode BY9A
—most valuable in equipment required to operate 6100 6C4 Triode Amplifier B7G
for lengthy periods unattended. Primarily established 6180 6SN7GT | Low Mu Doubie Triode Octal
to meet Service requirements, the Trustworthy 6063 6X4 Full Wave Rectifier 87G
techniques, including shock and vibration tests, have 6065 9ID6 Vari Mu R.F. Pentode B7G
been extended to include many commercial types. 6060 12AT7 High Slope Double Triode B9A
The accompanying table shows the range of indus- 6067 12AU7 | Low Mu Double Triode B9A
trial ‘T valves. These can also be supplied with 6057 247 s Kiu\Eoubls niodels goA
flying lead, or flying lead valve assemblies for chassis 6138 13D3 | Special Purpose Double Triode B9A
mounting, the information on which can be obtained 5062 5763 | V.H.F. Beam Tetrode- R
on application. 6157 RI7 Half Wave Rectfﬁer B9A
6443 R18 Half Wave Rectifier B9A
Most types are available within a reasonable period. 6LGA 6L6GA Output Beam Tetrode Octal
In many instances additional types can be made 25L6GT 25L6GT | Output Beam Tetrode Octal
available for special applications. 6042 25SN7GT| Low Mu Double Triode Octal
50C5 50CS Output Beam Tetrode B7G

Srandard Telephores and Cables Limited

Regd. Office: Connaught House, 63, Aldwych, London W.C.2

FOOTSCRAY : SIDCUP - KENT - FOOtscray 3333
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6 HOURS

AT 67°C.
N WATER

In a previous announcement we showed how ACOS GP61 Ceramic Pick-up
Cartridges had passed the official BSI Test No. BF.2011, Class 112, “ Basic
Climatic and Durability Test for components for radio and allied equipment™.
Now our own laboratories have gone even further with climatic tests—and
added a punishing mechanical test too. These new tests, which covered a
batch of GP61s, gave average results as follows:—

RESPONSE
SENSITIVITY SHAPE
16 hours at Minus 10°C (14°F) in_

WALET .. .i e No change No change
16 hours at 67°C (152.6°F) in water No change No change
Vertical drop from 2in. 10,000

times (at 50 times per minute) .. No change No change

Manufacturers who fit the GP61 Ceramic know where they are. It
is, demonstrably, a most robust cartridge for all climatic conditions.
It has a smooth response, low

harmonic and intermodulation dis- T T LTI faeam i vonr
tortion, high needle tip compliance. ~ e i 7 T
replaceable ““ X500 ” styli and very S N il
good output. | ]
o ==t A, N
e ]
[T ]
BN
[T il

o 16000
FREQUENCY M CYCLES PER SECOND

The AGOS GP61 GERAMIC
pick-up cartridge fitted with
‘X500 styli is the high
performance cartridge for

manufacturers with world

markets.

WMM

ACOS devices are protected by

patents, patent applications and re-

guteri;i designs in Great Britain and
road.

COSMOCORD LIMITED, ELEANOR CROSS ROAD, WALTHAM CROSS. Tel. Waltham Cross 5206
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“BELLING LEE > NOTES

Why do ¢ Belling-Lee > T.V.
aerials stand up straighter Jonger
than most? Because after they leave
the laboratory with the desired elec-
trical characteristics, mechanical
engineers set to and build them so
that they will withstand the extreme
rigour of our climate, and so that the
factory is able to make them at a fair
price. We do notexpect a physicist
specialising on aerial designs to be as
good at mechanical designs asanen-
gineer who specialises in that work.

Pre-production samples are
tested by the laboratory and by
a field research team and not until
the results compare favourably
with the original laboratory model
do we go ahead.

But what a lot of ‘“ know-how
is employed at every stage; wind-
age, weight (plus ice and snow)
and resistance to corrosion. How
many users know that dangerous
corrosion is retarded by the use
of identical metals, and where
dissimilar metals have to be used;
in the choice of those with a low
potential difference?

‘“Belling-Lee >’ try to avoid the
use of steel parts, and where they
must be used they are suitably
treated.” It is common knowledge
that the component parts of an
aerial lock together after a few
weeks in the open. The white
powdery coating that forms is
generally aluminium carbonate or
aluminium oxide and is in itself
generally harmless. It only takes
a minute to rub some grease on to
mating parts to ensure easy dis-
mantling at any time.

‘“ Belling-Lee ” do aim to strike
a happy balance between electrical
and mechanical performance, and
that is why some of our aerials
cost a few shillings more, but what
is so galling is to know that produc-
tion is sometimes held back to
achieve one or two dBs improve-
ment, and that only an infinite
percentage is installed with the
knowledge and care to take advan-
tage of this extra efficiency. For
example, neighbours in identical
houses using identical aerials and
receivers can easily get widely
different results because one of
them is receiving an out-of-phase
reflected signal, giving a weak
picture. Even moving the aerial
a few feet might help. This is
another example of ¢ probing the
roof >’ for optimum results.

Advertisement of
BELLING & LEE LTD.
Great Cambridge Rd., Enfield, Middx.
Written 19th Nov. 1956
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"BELLING -LEE"

T.V.

FLEX LEAD FILTERS
L.13]4 For 2-core cables 2 amp. 250 v.
a.c/d.c.

L.1316 Complete with 6ft. 2-core cable
2 amp.

This small flex lead filter (L.1314)
is designed for the suppression of
interference at television frequencies
only, and for insertion in the flex lead
within 6in. of the offending component
of an appliance. The most convenient
form of filter which can be readily
serviced, it is complete with terminals
and cord grips, etc. Three-core cables
inag be fitted, by-passing the earth
ead.

The tyfp‘e moulded into a 6ft. 6in.
length of cable (L.1316) is intended
for use by electrical appliance manufac-
turers as an integral part of the appara-
tus; although it may be used to replace
an existing cable. These flex lead filters
may be used in conjunction with the
plug L.1308 which has a built-in filter
gﬂiccilent on the medium and long wave-
ands.

5 3-pole Mains suppressor
L.1308 5 amp, ot Vany suppreso
Where an appliance is suspected
of or known to be creating electrical
interference on the long and medium
wavebands, the interference can usually
be filtered or reduced by the insertion
of this mains plug. This is designed
for fitting to the free end of the flex
lead, replacing the normal type of
5 amp 3-pole plug generally used.

Appliances likely to cause mains-
conducted interference are hair dryers,
refrigerators, washing machines, food
mixers, fans, small motors, small drills,
grinders, lathes, etc., actuated by
commutator motors.

Telephone : Enfield 3322

INTERFERENCE
FILTERS |

‘wﬁf e Sy e St e
K’E [4

¥ 3

{2- or 3-core) 2 amp. Inductor and
L.799 capacitor filter 250 v, a.c./d.c.

Effective at band I television fre-
quencies and short and medium

wavebands.

This is designed for connection in
the lead of domestic electrical equipment
such as hair dryers, vacuum cleaners,
sewing machine motors, electric fans,
etc., and to be truly effective must be
fitted within 6in. of the connections
of the motor in the appliance.

BELLING & LEE LTD

GREAT CAMBRIDGE .ROAD; ENFIELD, MIDDX:, ENGLAND

+ Telegrams: Radiobel, Enfield
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MARCONI LOW FREQUENGY GRYSTALS

IN THE RANGE 1.6-50 Ke/s

The illustration shows

a 1.6 and 3 Kejs Carrier
Oscillator Unit for
transmitting information

to a remote bearing
indicator as used in the
Marconi V.H.F. Direction
Finder Type AD200.

Available in evacuated envelopes with B7G base or with
flexible leads for connection into the circuit

Among the many uses for this type
of crystal are the following :—

SPEECH INVERSION

Flexure mode crystals are suitable for a wide
variety of applications where an oscillator of
good stability and small size is essential. They

OSCILLATORS [
s cover the frequency range 1.6 to so Kc/fs with
CARRIER CHANNELLING a point of zero temperature coefficient in the
EQUIPMENT range 0°-40°C. The bar in XY flexure used

betw . .0 Kc/s has th t
GE CALIBRATORS etween 1.6 and 12.0 Kc/s as. c. gre.a
= advantage of a low temperature coefficient in

TIMING APPLICATIONS ETC. the region of room temperature.

Lifeline of Communication

MARCONI

MARCONTI’'S WIRELESS TELEGRAPH COMPANY LIMITED
CHELMSFORD, ESSEX. Telephone: CHELMSFORD 3221

CR4
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STRGBGSGGPES For all applications

HIGH POWER STROBOSCOPES for the
measurement of speed and observation of rotary
and reciprocating mechanisms. ‘

GENERAL PURPOSE TYPE 4 p

Range 250-15,000 flashes per minute. Accuracy 5%,
of scale reading. Duration of Flash 5 microsecs.
(approx.) Lamp Peak Axial Intensity 100,000 candle
power at [,500 F.P.M.

« PRECISION TYPE 3¢
Direct Reading 200-6000 r.p.m. Accuracy 1% full
scale. Light intensity 100,000 candle power at 25

flashes per sec. The lamp may be detached from the
body for remote working as shown. Also type 3¢c/P,
same specification as model 3¢, but fitted with Photo-

electric Transducer for easy synchronisation.

HAND STROBOSCOPE TYPE 5 >

A new inexpensive stroboscope for use in work-
shops, garages, and factories. A simple and robust
instrument. It has a range of 300-6000 r.p.m. and
operates from 220/240 volt AC mains.

OTHER PRODUCTS
Electronic Tachometers - Photo-electric Transducers
Dynamic Balancing Machines - H.F. Heating Equipment

Electromhgnetic Vibrators with associated control

® ¢ @ © ¢ 5 0 0 0 6 Q4 5 6 6 0 5 0 0 0 0 88 O s 0O b D

equipment {up to 3,000 lbs.)

E.M.I. ELECTRONIGS LTD.

INDUSTRIAL PRODUCTS DIVISION (Dept. 127)
HAYES - MIDDLESEX - ENGLAND - Tel: SOUthall 2488 Ext. 473 eeer




104 WIRELESS WORLD January, 1957

. l
An outstanding range of

O

Ples;ey ] Ceramics

For high frequency, radio

and T.V. components, when-

ever good insulation under

extreme climatic conditions

is a major consideration,
you would do well to in-
corporate Plessey Ceramic

insulators. The range in-

cludes bases for wvalves,

switches and trimmer con-
densers together with stand-
off insulators, bushes and
washers. In addition con- (]
sideration and advice is

given on customers’ specific

requirements.

= Q Design engineers are invited to request further
g ) | information regarding these and other

g products in the Plessey Ceramic range.

CHEMICAL AND METALLURGICAL DIVISION
THE PLESSEY COMPANY LIMITED - WOOD BURCOTE WAY + TOWCESTER « NORTHANTS

@ PCoal
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Television
equipment

=

”fw—completely up-to-date methods of giving instructionina
wide range of technical subjects specially designed and arranged for
self-study at home under the skilled guidance of our teaching staff.

”fwexperimental outfits and lesson manuals are despatched on
enrolment and remain the student’s property. A tutor is allotted
to each student for personal and individual tuition throughout
the course.

In the case of radio and television, specially prepared components
are supplied which teach the basic electronic circuits (amplifiers,
oscillators, detectors, etc.) and lead, by easy stages, to the
complete design and servicing of modern commercial radio and
television receivers,

If you are studying for an examination, wanting a new hobby or
interest, commencing a career in industry or running your own
full-time or part-time business, these practical courses are ideal
and may be yours for moderate cost. Send off the coupon to-day
for a free Brochure giving full details.

There is no obligation whatsoever.

The only Home Study College
run by a World-wide
industrial organisation

E.M.I
Factories at
Hayes.

WIRELESS WORLD

5 valve 3-waveband
superhet circuit

105

instructional
lesson manuals

SUBJECTS
INCLUDE:-
RADIO - SHORT WAVE RADIO

TELEVISION - MECHANICS - CHEMISTRY
PHOTOGRAPHY - ELECTRICITY - WOODWORK
ELECTRICAL WIRING - DRAUGHTSMANSHIP
ART, etc.

FILL IN COUPON

COURSES FROM I5/-
PER MONTH

I E.M.I. INSTITUTES, Dept. 127, London, W.4

I NAME e AR
(if under 21) BLOCK

ADDRESS ——————

1ces

I

|

|

|

CAPS I
prease |
I

i

I

|

i

rt of His Maosters Voice,” Marconiphone, etc.etc.
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A long history of research and

[ 1L development; craftsmen skilled in

] l the art of crystal production; exact

_ ' manufacturing and testing techni-

ques ; an intimate knowledge of field
applications...these are some of the

1 factors which ensure that the finest
re qu e n Cy quartz crystals are Standard.

Cut from only the highest grade raw

- quartz, Standard quartz crystals are

] produced in a modern factory where

CO methods involving the greatest pre-

cision, such as the example illustrated,
are production routines.

adjustment

Adjustinent of frequency
by evaporation of a
minute quantity of gold
on to the existing elec-
trodes enables accuracies
of a few parts in a
million 10 be achieved.

Srandord

High Grade
QUARTZ CRYSTALS

Srandard Telephones and Cables Limired

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

QUARTZ CRYSTAL FACTORY: HARLOW - ESSEX
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Accountancy
Advertising
Aeronautical Eng,
A.R.B. Licences
¢ Art (Fashion, lllus-
& trating, Humorous)
€ Automobile Eng.
% Banking
¥ Book-keeping
Building
Business
Management
Carpentry
Chemistry
City & Guilds
Exam
Civil Service
Commercial
Subjects
Commercial
Art & Drawing

Part of
The E.M.I,

Factories at Havyes,

England, occupying over 150 acres,

The only Home Study College

operated by a world - wide

Customs Officer
Draughtsmanship
Economics
Electrical Eng.
Electrical
Installations
Electronics
Electronic
Draughtsmanship
Eng. Drawing
Export
Heating &
Ventilation Eng.
High Speed
Oil Engines
Industrial Admin.
Jig & Tooi Design
Journalism

Industry & Commerce offer their best posts to those with the necessary qualifications —
such posts that will bring personal satisfaction, happiness, good money and security, As
part of a modern industrial organisation, we have skilled knowledge of what is required
in industry to-day and the best means of training personnel for its present day and future
requirements. We specialise also in teaching for hobbies, new interests or part-time
occupations in any of the subjects listed below. Make your own choice and write to us
to-day for further information. There is no obligation of any kind.

PERSONAL & INDIVIDUAL TRAINING IN —

Languages
Management
Maintenance Eng.
Mathematics
M.C.A. Licences
Mechanical Eng.
Metallurgy
Motor Eng.
Painting &
Decorating
Photography
P.M.G. Certs.
Police
Production Eng.
Production
Planning
Radar
Radio Amateurs
(C&G) Licence
Radio & Tele-
vision Servicing

manufacturing organisation

COURSES FROM 15/- PER MONTH

POST THIS TOD

Please send, without obligation, your FREE brochure,
E.M.l. INSTITUTES, Dept. 127, London, W 4,

EM

INSTITUTES |

... AGE
(if under 21)

—Part of Hes Maoters l(oice,. /l//arcom/o/rone, etc, etc.

Refrigeration
Sales Management
Sanitary
Engineering
Salesmanship
Secretaryship
Shorthand & Typing
ShortStoryWriting
Short Wave Radio
Sound Recording
& Reproduction
Telecommuni-

cations
Television
Time & Motion
Study
Tracing
Welding

Workshop Practice
Works M’gement
and many others

Also courses for GENERAL CERTIFICATE OF EDUCATION, AM.1LH.&V.E, AMSE,
A.M.Brit.l.R.E.,, A.M.I.Mech.E.,, A.M.ILE.D.,, AAM.ILM.1,,
A.C.C.A, AClS, AC.CS, A.CW.A, City & Guilds Examinations, R.T.E.B. Serv.Cert.,
R.S.A, Certificates, etc,

Gourses with PRAGTIGAL EQUIPMENT
L in RADIO * TELEVISION - MEGHANICS

CHEMISTRY - ELECTRICITY  DRAUGHTSMANSHIP
PHOTOGRAPHY, etc., etc.

A.F.R.Ae.S.,, AM.I.LP.E, AM.LLA,

/

c‘ A n
?A'\
’ o

BLOCK CAPS
PLEASE
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From on the map to on the air

through Marconi’s experienced

Broadcasting and television authorities all over the world look to
Marconi’s for much more than the supply of equipment. The
company has been called on for every aspect of the provision of
a broadcasting service, from the survey of propagation problems
in the area to be served, through the complete building of the
transmitter stations and the installation of the programme input
equipment, to the erection of the aerials, maintenance, and the
training of technical staff. No other company in the world tackles
such matters with the experience, research facilities, skill and
resourcefulness of Marconi’s.

Seventy-five per cent of the world’s broadcasting authorities rely on Marconi equipment.
Marconi equipment is installed at all B.B.C. and I.T.A. television stations.

Lifeline of Communication

MARCONI

Complete Sound and Television Broadcasting Systems

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, CHELMSFORD, ESEg)é.
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TAPE RECORDER

% The total hum and noise at 7% inches per
second 50-12,000 c.p.s. unweighted is better
than 50 dbs.
Y% The meter fitted for reading signal level
will also read bias voltage to enable a level
response to be obtained under all circum-
stances. A control is provided for bias adjust-
ment to compensate low mains or ageing
valves.
% A lower bias lifts the treble response and
increases distortion. A high bias attenuates
the treble and reduces distortion. The
normal sewing is inscribed for each in-
strument
Y The distortion of the recording amplifier
under recording conditions is too low to be
accurately measured and is negligible.
v A heavy mu-metal shielded microphone
transformer is built in for 15-30 ohms
balanced and screened line, and requires
only 7 micro-volts approximately to fully
load. This is equivalent to 20ft. from a
ribbon microphone and the cable may be
extended 440 yds. without appreciable loss.
¥ The .5 megohm input is fully loaded by
18 millivolts and is suitable for crystal
P.U.s, microphone or radio inputs.
The amplifier, speaker and case, with detachable Iid, % A power plug is provided for a radio feeder unit, etc.
measures 8%in. x 224in. x 153in. and weighs 30 Ib. Variable bass and treble controls are fitted for control of
i the play back signal.
PRICE, complete with WEARITE TAPE % The power output is 3.5 watts heavily damped by negative
DECK ... ... £84 0 0 feedback and an oval internal speaker is built in for monitoring
purposes.
% The play back amplifier may be used as a microphone or gramophone amplifier separately or whilst recording is being made,
% The unit may be left running on record or play back, even with 1,750 ft. reels, with the lid closed.

POWER SUPPLY UNIT to work from 12 voit Battery with an output of 230 v., 120 watts, 50 cycles

within 19}. Suppressed for use with Tape Recorder. PRICE £18 0 0.

3-WAY MIXER AND PEAK PROGRAMME METER

FOR RECORDING AND LARGE
SOUND INSTALLATIONS, ETC.

One milliwatt output on 600 ohm line (,775V)
for an input of 30 micro-volts on 7.5-30 ohm
balanced input.

Output balanced or unbalanced by internal
switch. The meter reading is obtained by a
valve voltmeter with | second time constant,
which reads programme level, and responds to
transient packs.

Calibration in 2 db steps, to plus 12 db and
minus 20 db referred to zero level. Special
low field internal power pack supplies 8
valves including stabilising and selenium
rectifier, consumption 23 watts.

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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SINGLE PHASE AND POLYPHASE
WATTHOUR METERS
SYNCHRONOUS TIME SWITCHES
SYNCHRONOUS MOTORS
AND MOTOR UNITS

PANEL & SWITCHBOARD INSTRUMENTS
D.C.Moving Coil A.C Rectfiier H.F.Thermocouple.
A.C.ID.C. Moving Iron

PORTABLE INSTRUMENTS
D.C.Moving Coil A.C.Rectifier, H.F.Thermocouple,
A.C.|D.C. Moving Iron, A.C./D.C. Dynamometer

LABORATORY STANDARD INSTRUMENTS
Woeston Portable instruments include. D.C. moving coil, A.C. rectifier and H.F. D.C. Moving Coil, A.C.|D.C. Dynamometer
thermocouple types, and instruments of the A.C./D.C. moving iron type; high CURRENT TRANSFORMERS - FREQUENCY
grade dynamometer models are also available. METERS ‘ ALL-PURPOSE TEST SETS
[llustrated above is the Model $.82—a permanent magnet, moving coil instrument AIRCRAFT INSTRUMENTS - RATIOMETERS
. L X . i X TACHOMETERS - WESTON STANDARD
in the Portable range. This is primarily a Precision Grade instrument but can .
7 o . ; . CELLS ELECTRICAL THERMOMETERS
also be supplied with Industrial Grade accuracy. Details of this Model, together

“PHOTRONIC ** PHOTO ELECTRIC CELLS
with others in this series, are available on request. PHOTOMETERS

"WEsTON
CINSTRUMENTS

Scottish Factory : Port Glasgow, Renfrewshire
Port Glasgow 4115

Branches : London, CHAncery 4971
Glasgow, Central 6208 ; Manchester, Central 7904
i Newcastle upon Tyne, Newcastle 26867

Leeds, Leeds 30867 ; Liverpool, Central 0230
ENFIELD - MIDDLESEX r\"}lulv{erhamp(cn. Woll‘verhamplon 21912
Telephone : ENField 3434 (6 lines) & 1242 (6 lines) Grams : Sanwest, Enfield B R e g 42403
Southampton, So'ton 23328
Brighton, Brighton 28497

Train for a wonderful future in

ELECTRONICS...

ceocWwithh E.INML.X

Every day the demand for the expert in electronics grows. Radio, television, radar and the whole field of
industrial automation are rapidly expanding and the trained specialist assures for himself a well-paid career
in this quickly developing profession. Here is your opportunity to enter for:—

LU TE1 ECOMMUNICATIONS—Entrance standard G.C.E. Ordinary

level or equivalent. This course trains Assistant Development Engineers to City and
Guilds’ Full Technological Certificate level. Next course commences in September,
1957.

LU B Full-time day course in the Principles and Practice of Radio and

Television. Mainly designed for the training of Radio and Television Servicing
Engineers. Next courses commence in May and September, 1957,

THE EM.l. COLLEGE OF ELECTRONICS

Dept. 127, 10 Pembridge Square, London, W.2. Telephone: BAYswater 5131/2
The College is part of the E.M.I. Group which includes “His Master’s Voice”, Marconiphone, E.M.I. Electronics Ltd.

1CBOA
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Olympic Honour

for Britain... :

LEAK TL/12 Amplifiers were
chosen for use at the Olympic Games. The

. .BC. M
It was in 1945 that H. J. Leak revolutionised the performance stan- RSB NONUDR

dards for audio amplifiers by designing the original “ Point One » LOUDSPEAKER UNIT
series, and we became the first firm in the world to market amplifiers
having a total distortion content as low as 0.1 per cent. This claim uses a
was received with incredulity, but it was subsequently confirmed
by the National Physical Laboratory and since then hundreds of
TL/12 amplifiers have been used by the B.B.C., and Commonwealth LE AK TL/1 2
and foreign broadcasting authorities, and thousands have been used
Pﬁv recorcli:ing studios, leading musicians and music-lovers throughout AMPLIFIER
e world.
Further development work resulted in our producing, at a much Price
lower price but with the same high performance standards, the
TL/10 amplifier. The output of the TL/10 is ample for high £28.7.0
fidelity home music systems, and the quality of reproduction B
obtained is equal in every respect to that of the TL/12, We always @
use the TL/10 amplifier and “ Point One > pre-amplifier for our
public demonstrations of high fidelity reproduction of gramophone o
records and radio. The TL/10 amplifier, when used with the best
available complementary equipment, gives to_the music-lover a L4
quality of reproduction unsurpassed by any equipment at any price.
Even when the complementary equipment falls below that of the .
best obtainable the use of these amplifiers will enable one to obtain
very marked improvements in reproduction: L
We shall be pleased to send you full details of %,
°
LEAK :
. L
HIGH FIDELITY EQUIPMENT °

S 6o 60 0 0 0 0 00 8 o Jeoooooeovocensns

On Left:

LEAK TROUGH-LINE F.M. Tuner, £25

plus 10 gns. P.T.
A Trough-line inductor and AFC eliminate drift.
Very high seunsitivity for fringe area listening.
Quieting control plus high fidelity discriminator.
Cathode-follower output. Self powered to operate
with any amplifier.

Below:

"LEAK TL/10 10-watt Amplifier, 17gns.
and “Point One '’ Pre-ampiifier, 10gns.
Prices made possible only by world-wide sales

Harmonic Distortion 0.19%, 1,000¢/s, 7.5 watts
output.

® Above:

I LEAK Dynamic (moving coil)
a Pickup

- This new pickup results from five

years’ continuous development of our
. first moving-coil design. Reports from users have
justified our earlier belief that the pickup might earn

e recognition as the best in the world.

. Leak dynamic pickup: Arm ... £215.0 p.t. £1.3.1
FREL is the trade name of thé Leak Full-range Electrostatic X R £2.8.4
Loudspeaker which will be available to the public in 1957, ~LP head with diamond stylus £5.15.0  p.t. £2.8.
The design is original and has great theoretical and practical 78 head with diamond stylus .. £€5.15.0  p.t. £2.8.4
advantages over previously described electrostatic loudspeaker
systems. It is the result of intensive research and development
work carried out by H. J. Leak, M. Brit. LR.E,, and A. B.

Mumetal cased transformer ... £1.15.0

Sarkar, M.Sc., who are the authors of a paper, describing
the basic desi’gn principles of this Ioudspeaker,’which_ was The first name
published in_the Wireless World, October 1956. A reprint of in High Fidelity . . .

this paper will be supplied on request.

LIEAIK

H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3., ENGLAND
Telephone : SHEpherds Bush 1173/4/5 Telegrams : Sinusaidal, Ealux, London Cables : Sinusoidal, Landon
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CHARGING SWITCHBOARD
Feed this Swilchboard through a Mains
Transformer and Rectifier giving 24 volt
D.C. up to 50 amps. and you have an
excellent multi-circuit charger for simul-
taneously charging several battertes at
different currents. This is an ex-Govern-
ment switchboard rated at 550 watts
18 volts fitted into steel cases with doors.
It contains three réverse current relays,
one voltmeter, one main ammeter, two
secondary ammeters and three variable
resistors for controlling circuits. = These
are brand new, in original cases. Price
£4/10/-. carriage 10/-.

‘We can supply a 12 volt, 50 amp. Mains
Transformer at £4/5/- plus 5/- cartiage.

-RED
SENSITIVE LAV
“*SNIPER-

LUOHE N
Froud SCOPE”

SCREEN

(VIEWING WINDOW.

** Cats eye ” used for seeing in the dark.
‘Will work burgiar alarms, counting cir-
cuite, smoke detectors and the hundred
and one other devices as will the simpler
type of photo cell. Price 5/- each. Post
and ins. 1/-. Data will be supplied with
cells if required.

VACUUM RELAY

American
made type
No. C61610, this is a
relay completely sealed
in a glass envelope. It
will close in a strong
magnetic field or by a
coil’ placed close to” or
round one of its arms.
Price 49/6. Operating
coils 25/~ each.

WESTING-
HOUSE
(U.S.A))
METERS
All moving coil
flush  mounting
type, outside dia-
meter of face 34in.

0-500v. D.C. .......... 25/~
0-1.5 kV D.C. external mul-

tiplier . 35/-

0-2.5kVD

tiplier 35/-

30/-

25/-

25/-

25/-

25/-

25/-

25/~

RESISTORS

High stability types
from i-watt to 2-
watt. Wire wound
vitreous covered
wire ended up to
20 - watt. High
powered types up
to 150-watt mostiy
clip-in. Insulated
and non-insulated
carbon types pre-
ferred valves. High
and low powered
variable types. Big
stocks available—
send details of your
requirements.

SPECIAL PURPOSE VALVES

g T

wiotes

gro
commicron

it

]
W ssewmo

TETRODE TYPE VT3l
MANY OTHER TYPES IN STOCK.PLEASE STATE YOUR
REQUIREMENTS
This is a high-powered air-cooled tetrode. Specification of
which is as follows—heater volts 11.25, heater current
8 amps., maximum anode voltage 5 kV., anode dissipation
250 watts, size approximately 14}in. long and 6}in. across

the bulb.

Limited quantity only at £4 each, still in original packing.
Carriage and insurance 10/-.

TRANSMITTER NAVY MODEL TCK-7

Scen at Eastbourne by appeintment

WIRELESS WORLD

January, 1957

These require no batteries and will
go for long periods without attention.
Complete with generator and sounder
which gives a high pitched note easily
heard above any other noise. Also
fitted with an indicator lamp which
in quiet situations can be used in-
stead of the sounder, or where several
telephones are used together, will
indicate which one is being called.
®ize 73 X 9 x 7}in., wall mounting, de-
signed for ships’ use but equally suit-
able for home, office, warehouse, fac-
tory, garage, ete. Price 57/6 each, plus
4/6 carriage.

Triode Type €V 1098, This is a high-powered air-cooled
triode, Specification of which is as follows: Filament
voltage 8.2 v., filament current 35 amps., anode dis-
sipation 750 watts. Anode volts 25 kv.

This valve is very suit-
able for R.F. heating at
high frequencies and two
of these in push-pull
under Class C conditions
would have an output
of approximately 2 kilo-
watts. Brand new, still
in original shockproof
packing, price £5 each.
Carriage and insurance
10/-.

We have a few only American transmitters
still in original packing cases. Designed for
the Navy, these are really beautifully made
and most impressive, standing 5ft. high by
2ft. wide and finished in instrument
crackle. All meters and controls are on the
front panel. The transmitter tunes over
the range of 2 megacycles to 18 megacycles
and it is designed for high speed precision
communication without preliminary calling.
Frequency control and stability is par-
ticularly good, being better than .005%
under the worst conditions. Power out-
put is 400 wattson C.W. and 100 watts on
phone. Tuning is very simple-—a upit
control mechanism—gives a direct reading
in frequency.

Complete with valves and instruction
manual. Price £95 ex works.

NOTE.—The transmitter will work off A.C. or D.C. with the appro-

priate power unit. Power units are not available at present.

UNITS FOR CONTROLLED AUTOMATIC ROTATION

*E

ete., ete.

remote point.

radar system RC84.

We have brand new, still in original nunopened
packing cases as shipped from America two
items of equipment which form part of the
These two units work
together to form a Tower rotating device.
with remote control.
Item 1, known as Tower 24A, is in fact the
geared driving motor which rotates the mast.
is 18 quite a heavy construction and would
rotate a heavy scanner, reflector, beam array

Item 2, known as Indicator 1-221-A is the
remote controlier which enables the azimuth
position of Tower 244 to be controlled from a
it enables the

azimuth position of the tower to be known at any time. Both the Tower and the Indica-
cator contain selsyn transmitter/receivers and it is these that provide the impulses
which cause the aerial to rotate backwards or forwards. The equipment intended for 117
volt A.C. mains but will operate from our maias if connected through step down trans-

former of 1 K. W. rating.

Prices 1-221-A £25 pius carriage. TR24A £35 plus carriage.

$pectal discount of £5 for cash with order or C.0.D. ‘f both units purchased together.

MAINLY FOR EXPERIMENTS AND INDUSTRIAL USERS
EX-ROYAL NAVY SOUND POWERED TELEPHONE

HIGH SPEED RELAY
This is a minia-
ture type relay
with  change-
over platinum
contacts. Bob-
bins are 250
ohms each.
Brand new—
limited quantity
—7/6 each, post
1/6.

THERMAL
DELAY SWITCH
Hermetically sealed
with 4-pin base,
heater resistance ap-
prox. 1,500 ohms.
This can be used
for overload pro-
tection.  Approxi-
mately 17 milliamps
through the heater
coil will cause the
contacts to close.
Useful for many
applications such as
delaying anode volts
until the heaters
are properly warm-
ed up. Limited
quantity—7/6 each,
post and insurance
1/6.

AUTOMATIC MOTCR STARTER

For remote con-
trol of D.C. motor
between 1 and 3
kw., adjustment
for 100v. or 230v.
Unused and in
firgt-class  eon-
dition, complete
with metal and
wired glasgs cover.
Price £10, car-
ringe 5/-.

TOWARDS AUTOMATION

Rotary  switch—Ministry  Ref. No.
AP57579, this i3 a motor-driven switch,
the driving motor being a synchronous
type for working on 110 volts 50 cycles.
The two switches have 20 positions each
and are enclosed by a Perspex fronted
lid. Separately operated relays providing
interlocks. Price £4/17/6 each.
=] RACKING

: EQUIPMENT
STANDARD
OPEN RACK

6ft. high and 19in.
wide, heavy steel
construction.
Holes drilled and
tapped at 7in.
spacings. Price
£3/15, plus carr.

MICA PANELS

, Pure mica panels
size 2in. x 3in,
3/-_ per dozen.

Al i g P

N——

P
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FLUORESCENT LIGHTS

These are a complete fluoresgent lighting
fitting. Bullt-in ballast and starters—
stove enamelled white and ready to work.
Ideal for the kitchen, over the work-
bench and in similar locations.

Single 40. 4ft. 3in. long, uses a 40 watt
tube, Price 39/6 complete with tube.
Carriage and ins. 5/6.

Twin 20. Uses 2 20-watt standard tubes.
Prlca 20/6 less tubes. Carriage and ins.
4/6.

NEW CIRCUIT
OCCASIONAL 56. We have evolved a
new T.R.F. circuit and have had really
good results, equal in fact to many super-
hets. You really should try this circuit.
All parts including valves (6K7, 6J7,
6F6 and 6X5) and bakelite case with
back cost only £5/10/-, plus 2/6 post
and insurance. Data included with the
m/;rt-s i8 also available separately, price
2/~

ELECTRIC BLANKET WIRE

Waterproof P.V.C. covered, so
blanket washable, 16} chms per
foot—1/8 per yard. 14 yards,
Ideal for average blanket. £1
post free.

E.H.T. GENERATOR

This is a made-up unit, power consump-
tion (6.3 volt 8 amp. filament and approx.
59 mA. H.T.). Contains three BVA valvea.
QOutput from 6 kV to 9 kV rectified with

normal H.T. rail input but somewhat
higher outputs can be obtained with

higher H.T. supply. Dimensions are
6} x4} xn. Price 69/6. rost, packing,
ete., 5/-

BAND il CONVERTER
ADDITA~— Many hun-

dreds In use.

Any television reeceiver,
whether superhet or
straight A.C. or A.C./
D.C., home constructed
or factory built, which at
present  will  receive
B.B.C., will also receive
T.T.A. if this
verter 18 added.
modifications at all are
necessary the re-
ceiver, 8imply plug in
aerial leads and connect
to A.C. mains. The con-
verter is in a neat metal
case with provisions for
fixing to side or the
back of the set. Price
£6/10/~ or H.P. ferms
available on request if
required.

ELECTRONIC PRECISION EQUIPMENT LTD.

249 Kilburn High Road,
Kilb

266 London Road,
Croydon.
Phone: CRO. 6558
Half-day Wednesday.

Phone: MAI 4921
Half-day Thursday.
Post orders should be addressed to E.P.E. LTD., M.O. Dept, 2, SUTTON ROAD, EASTBOURNE.
All enquiries to Eastbourne address and pleasc enclose S.A.E., terms are cash with order.

THE UNI-T.V.

Undoubtedly the most up-to-date televisor for the home constructor. You can build
all or only part and the set when finished will be equal to a factory made equivalent.
What other constructor T.V. has all these features?

Made up units if required

All miniature valves

Metal rectifier

No expensive transformers

13-channel circuitry

Multi-vibrator time bases

TFerrox cube, E.H.T. and scan coils

34/38 me/s. LF.

Suitable for any modern 12, 14 or 17in. tube

Modern contempomrv cabinet {f required

The buildmg cost (less tube) is only £29/10/- plus 10/- carriage and insurance. All
parts guaranteed twelve months. Full information and data free with parts or avail:
able separately, price 3/6.

CABINETS FOR ALL
— The CONTINA

Another addition to our range of cabinets. This
is8 of new revolutionary design, styled after the
best of continental radios. Externally, it is
finished in highly polished dark walnut veneer,
with panelling picked out in gold. Interior
is of same very high standard, its veneer being
light mahogany which contrasts nicely with the
dark wainut and generally gives a very pleasing
appearance. The doors slide on metal runners
and are fitted with gold insert finger plates.
A really excellent cabinet for any home—size
3ft. 1jin. long, 1ft. 3in. deep, 2ft. 1}in. high,
including legs which are 10in. from floor. Motor
board 124 x 17in., equipment aperture 172 x 9}in. gives ample space for 8in. speaker.
Ampie storage space for recordings. Price £19/18/-, carriage and insurance 20/-.

POCKET TRANSISTOR RECEIVER
To readers wishing to;make up the set described on page 538 of November, 1958, issue
we offer the following components

Reslstors—aet of eight . 3/6
Capaeitors—C5 to C8—set of four . ao 6/8
Compression Trimmers—C1 & C3 pair 2/6
Ceramic Trimmers—C2 & C4 . .pair 2/8
Earpiece Type L (Fortiphone). . . . 18/-
Transformers—N.22 and N.23 (Fol 10/~
Hearing Aid Cable 2/6
SHde 8witch SW5 .. 4/-
Transistors Mullard 0C71 . each 24/~
Aerial Cofl on Ferrox Cube wound to specification . bl

]
Alternatively we will supply all the parts to build the set, but substituting certain
fower priced alternatives, the total cost being £2/17/6 which does not include the
following items: earpiece, sockets, battery or case.

THE MULLARD 510 AMPLIFIER

A High Quality Awmplifier designed
by Mullard engineers. Robust high
fidelity with a power output exceeding
10 watts and a harmonic distortion
iess than .49% at 10 watts, Its fre-
quency response is extremely wide
and level being almost flat from 10 to
20,000 C.P.B.—three controls are
provided and the whole unit is very
‘suitable for use with the Collaro
Studio and most other good pick-ups.
The price of the unit completely
made up and ready to work is
£12/10/-, plus 10/~ carriage and
insurance. Alternatively, if you
wish to make up the unit yourseif
we shall be glad to supply the
components separately. 8end for
the Mullard amplifier shopping list.

CROYDON BRANCH OPEN

Road, Croydon, and we are now open at
this address.

We have taken the Lease of 266, London|

42-46 Windmill Hill,
Ruislip, Middlesex.
Phone: RUlSLIP 5780
Half-day Wednesday.

urn.

1
4

152-153 Fleet St., E.C.4.
Phone: FLEET 2833
Half-day Saturday.

COMPONENT BARGAINS

.1 mfd. 350-volt metal cased condenser
by Duhlller—emall size 3/6 doz. or

36/- ar:

i’gillips Tnmmers 0-30 pf. 1/~ each or
Modlded Mica Condensers, well mixed
assortment 3/- doz., 30/~ gross.

Silver Mioa, weli mixed assortment,
3/- doz., 30/~ gross

50 mid. 50 v. Bias Condensers TCC

1/6 each, 15/- per doz.

Cereamic Trimmers, 5 to 30 pf. 6d. each,
5/- doz. 20 to 60 pf. 9d. each, 8/- doz.
20 to 100 pf. 1/3 each, 12/- doz.
Earpiece-microphone, American midget

type 3/6 each, 36/~ doz.
SERVICE DATA

100 service sheets, coverlng British
receivers which have been sold in big
quantities and which every service
engiveer is ultimately bound to meet.
The following makes are included: Aero-
dymne, Albs, Bush, Cossor, Ekco, Ever.

Ready, Ferguson, Ferranti, G.E.
HMV, Kolster-Brandes, Lissen,
McMichael, Marconi, Mullard, Murphy,

Phﬂco,'l’hlllps Pye, U'ltra Undoubtedlya
mine of information invaluable to all who
earn their living from radio servicing.
Price £1 for the complete folder. OQur
Folder No. 2 consists of 100 data sheets
covering most of the popular American
T.R.F. and superhet receivers * all dry,”
ete., which have been imported into this
oountry Names include Sparton, Em-
merson, Admiral, Crossley, R.C.A.,
Victor, etc. Each sheet gives circaft
diagrams and component values, align-
ment prodecure, ete., etc. Price for the

folder of 100 sheets i3 £1. Post free,
THERMOSTATS

2%in. x lin. x 1}in. high.
Use(ul for the control of 1ppl|ances such
hot
Ad}ustable to operate over
fitted

platea, etc.
temperature range 50-530 deg. ¥.,
with heavy silver contacts.

14 amp., 3/8; 5 amp., 8/8; 2

amp. QMB,
5/6; 15 amp. QMB, 15/-.

CHASSIS ASSEMBLY
Three-colour 3-waveband scale covering
standard, Long, Medium and Short wave-
bands, scale pan, chassis, punched for

standard 5-vilve superhet, pulley driving
head, springs, etc., to suit. Secale size
141 % 34in. Chassia gize 15 x5 x 2in.

deep. Price 15/- plus 1/6 post. Note:
We can supply cabinet for this, 39/
and 5/- p. and p. .

The“ESTRONIC ' Band 11 Converter

To-day’s best value in Band III con-
verters suitable for your T.V. or money
refunded. Gomplete ready to operate,
49/6 von-mains or 68/8 mains, post and
insurance 3/6.

29 Stroud Green Road,
Finsbury Park, N.4.
ARCHWAY 1049

Half-day Thursday.
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The BTH Dual Channel Loudspeaker

To those striving for perfect sound reproduction, the new BTH
K10A SPEAKER is an essential component. Designed to- meet
an exceptionally exacting specification, the unit is now available
with or without cabinet to the keen enthusiast.

The equipment comprises an 18-inch cone for low frequencies,
with a co-axial pressure-type unit and horn for high frequencies,

and is complete with cross-over network.

The matching impedance is 15 ohms;
thecross-overfrequencyis1700c.p.s.;
and the total weight of unit and filter
is 38 lbs.

List Price (less cabiner) : £45

BRITISH THOMSON-HOUSTON

THE ‘BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY " ENGLAND

Member of the AE! group of companies

A.5006

Estd.
EASY

THE SPECIALISTS IN QUALITY EQUIPMENT
TL/10andPOINT ONE PRE-AMPLIFIER

LEAK VARISLOPE PRE - AMPLIFIER
F.M. TUNER, DYNAMIC PICK-UP etc.

Lowther « Chapman Tuners
Wharfedale « Goodmans « Kelly Loudspeakers

Connoisseur * Garrard Collaro
Transcription Motors, etc.

All the above—in fact all QUALITY EQUIPMENT is available
on EASY TERMS. Immediate delivery on most items.

SMALL DEPOSIT secures, balance plus 59, interest
payable in 9 equal monthly instalments
or

509% DEPOSIT and balance plus 109, interest payable over
18 months or 24 months if required.

We pay carriage and cratage on all items.
Send us your requirements. We will quote by return.

The L R* SUPPLY COMPANY, LTD.
BALCOMBE_(TeI: 254) SUSSEX,

RCA TRANSMITTERS. Type ET-433l. 1 kW. (telephone);
[.4 kW. (telegraph). Frequency range 3 Mc/s to 20 Mc/s.

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.

COLLIN'S T.C.S. 6, 9, 12, 13. Complete equipment:— Trans-
mitter, Receiver, Rotary Converter (12 v.), Remote Control,
Aerial Coupling Unit, Microphone, Key and Connecting Cables.

MULTI-CHANNEL TRANSMITTER T-4/FRC, with modu-
lators MD-I/FRC, 2 Mc/s to 18 Mc/s. Each channel 400 w. output.
w No, |9 & 22, Both complete with instaliation kit,
Tropicalised. New.

40 Line F & F TELEPHONE SWITCHBOARDS (complete).

V.H.F. TRANSMITTER Type 1131B or J. Freguency coverage
100/156 Mc/fs. 50 watt output. Tropicalised. New.

A.R.88Ds, ARS8 LF's, R.109.

METAL RECTIFIERS Type 1B, D.C. output 10 amps at 22 v..
input 200/250 v., 50 ¢/s.

PETROL GENERATOR Type P.E. 95 G (10 k.w.).

All above items in excelient working condition.
orking demonstration upon request.

SPAR Es A large selection available for SCR399 (BC610).
ET4336, SCR610, EE8 Telephones, and Tele-"
printers type 7B.

TX VALVES 805, 807, 813, 861, é6A, I00TH, 250TH, and many
others. <

Large stock of Tx condensers crystals, and other components.

P.CA. RADIO

Offices and Works

BEAVOR LANE, HAMMERSMITH, LONDON, W.6
Telephone : RIV 8006/7
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variable high power
VLF AUDIO LRF

W. B8RYAN

17, STRATTON STREET,

¢
elancons o oooces Rk hoss s e B e SR o S

For the past 20 years, W. Bryan Savage Ltd. has specialised
in a wide range of high power amplifiers for use in various
branches of industry. This experience has been more
recently successful in the wide and varied field of fatigue
testing.

TYPE 10 10 KILOWATT AMPLIFIER

This is the latest addition to the Savage range of amplifiers
—it is suitable for driving the Goodman Vibrator VG108
or VG109 and the American MB C25H.

OUTPUT: 10 kVA when Power Factor of load exceeds 0.8.

OUTPUT VOLTAGES: From 41} Vo 330 V.

FREQUENCY RANGE: ;8 c//s- 120,50(1)(0 ¢/s at 10 kW. 30 ¢/s-6.5 kW.
cfs.-2. d

HARMONIC DISTORTION: Less than 3% at 10 kW at 1 ke/s.

SENSITIVITY: 160 mA at 600 ohm for 10 kW output.

OUTPUT VOLTAGE REGULATION: 33%,.

NOISE: 70 dB below 10 kW.

MAINS SUPPLY: 350-450 volts 50 ¢/s. 3 phase.

Power Type Frq. Range
Rasgsof ODME TUED © 2muss
¢fs 1o 2, cfs
mplifiers 1 kW Mark II Star 50 ¢/s to 10 kc/s
Amp 1kW “LRF” 5 kefs to 100 kefs
10 kW Type 10 40 ¢/s t0°10 ke/fs

115

W.BRYAN SAVAGEILIMITED

FOR FATIGUE TESTING

for Guided Missiles, aircraft and all forms
of Industial components

rators

TYPE V 1000 — This vibrator is designed to produce a
peak alternating thrust of £ 500 lbs. (unblown) at 1 kW.
A forced draught into the vents provided in the base will
allow increased input current for a correspondingly
increased thrust. Unit construction has been adopted and
careful attention to detail has produced a vibrator that can
quickly and easily be stripped and reassembled should
repairs become necessary—the design is such that no
routine maintenance is required.

LONDON, W.| Telephone: GROsvenor 1926
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RR series 102

METAL CASED
RECORDER

Incorporating the “ BRICK » type
construction of Record/Playback units.
This instrument permits continuous
monitoring from the tape during
recording, the Playback Amplifier
delivering an output power of up to

3 watts, either to the built-in speaker, or
to an external (15 ohms) output socket.
while a 600_ohms balanced output of

1 mW is also available.

A “ Breakin ” switch is provided, so that
the incoming signal can be sampled and
directly compared with the outgoing
recorded signal. The recorder measures
213in. X 15%in, X 13in. deep and weighs
56 lbs. It can be supplied fully
tropicalised if so required.

WA

N\
A\
N

For specification and ful)
information on the Reflectograph
range please write to the manufacturers,

e e ey RUDMAN DARLINGTON (ELECTRONICS) LTD
Remen=qhs = = SN Wednesfield, Staffs. Tel: Wolverhampton 31704
POLYTHENE ‘
The COMPLETE
TELEVISION INSULATORS, END CAPS, PLUGS, ETC.

SERVICING

for
INSTRUMENT T.V. AERIALS

Write now for

fall details to Standard Articles or Special Mouldings

AMPLEX APPLIANCES (KENT) LTD.
AI RM E c LTD 19 DARTMOUTH ROAD, HAYES, gROMLEY), KENT
HIGH WYCOMBE (RAVensbourne 5531)
BUCKINGHAMSHIRE All export enquiries to

ANTEX LTD. 3 TOWER HILL, LONDON, E.C.3

TELEVISION AERIAL COMPONENTS [
DESIGNED FOR CONSTRUCTING BAND | & BAND 111 T.V. AERIALS
ELEMENT DIMENSIONS SUPPLIED FOR ALL CHANNELS |

Selecting at random from our new multi-page catalogue 3
% Band [l Folded Dipoles (As illustrated) % Mast Coupling units for 2" Masts
% Reflector and director rod holders % Insulators, both Rubber and Plastic |
(As illustrated)
% Masthead Fittings for 3, 1”7, 1} % Alloy Tubing for Elements, Cross-
and 2” Masts boom and Masting
Send 1/ P.O. for the revised, fully illustrated catalogue to:

ERINGEVISION LTD., Marlborough, Wilts Phone 65781 @

Wi e
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OVER THE 9 OCTAVE RANGE

Here is a simple unit to give life-like
reproduction of any type of sound over
9 octaves—including the entire musi-
calfundamental range with overtones.
Home constructors will delight in the
true tonal quality, the unequalled
transient and low frequency response
and the negligible inter-modulation of
the G.E.C. Metal Cone Loudspeaker.

METAL CONE LOUDSPEAKER £9.5.0

TAX PAID

2 plus PRESENCE
A\

WITH ADDED LIFT TO THE MEDIUM
UPPER REGISTER

Taking advantage of the exceptional
bass performance and smooth res-
ponse of the metal cone loudspeaker,
this unit adds “presence’ to the re-
production of music—brings the
sound right into the room with you.
Specially designed as an accessory to
the loudspeaker, it’s a music lover’s
“must”.

PRESENCE UNIT FOR USE WITH £3 19,6
THE METAL CONE LOUDSPEAKER  TAX i

WRITE TODAY FOR DETAILS

THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
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INSULATED DOWNLEADS

This range of 75 ohm coaxials has been especially designed for
the reception of Band I1 (FM sound 87.5 - 100 Mc/s.) and Band III
(Television 174 - 216 Mc/s.)

Attenuation db/1co ft. ET.5.M | ET.6.M | ET.7.M | ET.8.M | ET.10.M
1o Mc/s. P 1.3 1.5 | 1.0 1.1 0.6
50 ,, . .o 3.0 3.4 2.3 2.6 1.5
00 P W 4.8 3.2 3.6 2.2
200 ,, .. . . . . 63 . 752 4.9 5.3 3.3

Dimensions (inches) }

Centre Conductor . . . .1f0.022 7/0.0076| 1/o.029 | 7/o.0l0 | 1/0.044
Over Cellular TELCOTHENE . 0.093 0.093 0.128 0.128 0.200
Over Wire Braid . . . . o117 o.117 0.152 0.152 0.230
Over TELCOVIN Sheath . . o.157 | 0.157 0.202 0.202 0.290

Please ask for a copy of Publication TV5

TELCON ‘q? CABLES

THE TELEGRAPH CONSTRUCTION & MAINTENANCE CO. LTD.
MERCURY HOUSE, THEOBALD'S ROAD,
LONDON, W.C.I. HOLBORN 8711

BRANCHES : BIRMINGHAM. CARDIFF, MANCHESTER, NEWCASTLE AND NOTTINGHAM

MAINS |
TRANSFORMERS

Primaries, 200/250 v. Half Shrouded.
HSMé63. 250-0-250 v. 60 mfa,, 6.3 v. 3a., 5 v. 2a. (Midget) ... 16/3

B n e

THE WORLD’S GREATEST BOOKSHOP

T

* * FOR BOOKS4Y%»

FOR ALL YOUR

HS2, 250-0-250 v. 80 mfa., 0-4-6.3 v. 42.,0-4-5v 2a. ........ 19/- T h © l B k
HS3. 350-0-350 v. 80 m/a., 0-4-6.3 v. 42,0-4-5v. 2a. ......... 19/ ec n 'ca 00 s
HS3X. 350-0-350 v. 100 m/a,, L.T asabove ..................... 23/- Foyles hage departments for Gramophone Records,
HSI150. 350-0-350 v. 150 m/a., 6.3 v. 32,5v. 3a. ........ . 279 Stationery, Handicraft Tools and Materials, Music,

Magazine Subscriptions, Lending Library.
119-125 CHARING CROSS ROAD, LONDON, W.C.2

Gerrard 5660 (20 lines) ¢ Open 9-6 (Thurs. 9-7)

Nearest Station : Tottenham Court Road E

Fully Shrouded
FSM63. 250-0-250 v. 60 m/a., 6.3 v. 3 a,, 5 v. 2 a. (Midget) ... 16/9

FSM66, 250-0-250 v. 60 m/a., 6.3 v. 3 a, 6.3 v. 2 a (Midget) 17/3
FS43. 425-0-425 v. 200 mfa., 6.3 v. 42, C.T., 6.3 v. 4a,, C.T.
5

| ZHnnnnm

F36. 250—0-250v 100 mfa.. 6.3 v.6a.,5v.
FS150X. 350-0-350 v. 150 mfa, 6.3 v. 2 a. CT 63 v.2a

CoT 5 ¥ 38 ceeeiiceieieienee et seaae 31/6 TESTOSCOPE MAINS
FILAMENT TRANSFORMERS
Primary 230 v F3X 6.3 v.at 1.5 amps TESTER

Primaries  200/250 v
F.3. 63v.at3amp,8/1f. F6, 63v.2a ..., e 716
FI2X. 12v.1a,7/9. FI2. 0-63-12.6v.3a.
F24, C-12-24v.3a. ccccveinnnnen
F34, 0-4-9-15-24 v. 3a. ...

For high and low
voltage testing, Standard
Model; range 100/850 voits A.C. :

or D.C. Dual Model: range 1/30 and 100/854
volls A.C. or D.C.

Write for interesting leaflet 30F.
APPLY FOR 14 PAGE ROOKLET, POST FREE 1/.

C.W.O. Postage |/3 extra under 10/~ /9 extra under £2,
2/9 extra under £3.

Lists, etc., stamped addressed envelope please.

H. ASHWORTH (Dept. W.W),

676, Gt. Horton Road, Bradford 7, Yorks.

l MANCHESTER
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proud of it!

Mains Voltages:
Consumption:

Fuses:

Valves:

Loudspeakers:

Amplifier Output:
Tape Speed:
Frequency Response:

Recording Sense:

Maximum Tape Length:
Running Time per Tape:

Fast Forward/Fast Rewind
Times:
Automatic Stop Switch:

Recording Level Indicator:

119

< Something to be proud of...

There is much more in a tape recorder than just circuitry.
Try a TK8 out, and you'll agree that anybody could be

Just take a look at the specification...

Suitable for A.C. only, 105-115, 190-210, 210-230,
230-250 volts, 50 ¢/s.

Approximately 60 watts (rising to | I8 watts when
Fast Winding).

2 amps. (for 105-115V.)

1 amp. (for 190-250V.)

Both fuses are of the surge resisting type.

EF86, ECC8I, EL42, EL84, EMBI 2 metal rectifiers,
Magic Eye.

Elliptical 6 ins. High Flux permanent ceramic mag-
net type plus two 2% in. treble units.

4 watts approximately.

3% ins. per second, and 7% ins. per second.
50-9,000 c.p.s.4-3 db at 32 ins/sec.

50-13,000 ¢.p.s. -3 db at 7% ins/sec.

Twin Track, recording on the top track (British
and International standard).

1,290 feet.

30 minutes each track at 74 ins/sec. (| hr. total).
60 minutes each track at 33 ins/sec. (2 hrs, total).

Approximately |{ minutes.
Electro-magnetic.

The m TK8-3D — for Price & Performance

GRUNDIG (GREAT BRITAIN) LIMITED

Advertising Dept. & Showrooms: 39 /41 NEW OXFORD ST.,LONDON, W.C.1I
Trade enquiries to.— KIDBROOKE PARK ROAD, LONDON, S.E 3.

(Electronics Division, Gas Purification & Chemical Co. Ltd.) GI2

FOR AM AND FM.

TYPE P.23/IR

COMBINED AM/FM TRANSFORMERS 470 KC/S AND 10.7 MC/S. AM BAND-
WIDTH 8 KC/S AT —3DB. FM BANDWIDTH 200 KC/S AT —1.5 DB.

TYPE P.232R
COMBINED AM IF. TRANSFORMER AND FM RATIO DETECTOR. THE
R/D PROVIDES A PEAK-TO-PEAK BANDWIDTH OF 340 KC/S WHICH (S
LINEAR OVER 220 KC/S.
BOTH ASSEMBLIES ARE MOUNTED IN SCREENING CANS SIZE | x 1§ x 2§in.
THE TRANSFORMERS ARE DESIGNED FOR USE WITH EF89 AND EABCS80
VALVES OR THEIR EQUIVALENTS. THE P.23/1 AND P.232 CAN BE
EMPLOYED WITH FRONT-END TUNERS INCORPORATING THE FIRST
|.F. STAGE, ALTERNATIVELY WEYRAD P.22/4 FM LF. TRANSFORMER CAN
BE USED.
THESE COMPONENTS ARE USED IN OUR AM/FM RECEIVER-CONSTRUCTIONAL
CATALOGUE OF INDIVIDUAL COMPONENTS éd. BOOKLET 2/6.

WEYMOUTH RADIO MANUFACTURING CO.,
CRESCENT STREET, WEYMOUTH, DORSET.

LTD..
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| BAND 111 CHANNELS 8-9-10 |

l A new CONVERTOR KIT is now available for |
1 LONDON—MIDLANDS—NORTH ||

Fit this new convertor not to your set but i
inside your set, even 9in. table models, and |
retain that professional look.

This convertor has been evolved since the IL.T.A. \
H transmission began, and is based upon experience
‘I

————

gained in the conversion of very many Band ! sets in
the London area. i
IT will convert any set, any age, TRF or Superhet
IT includes station swnchmg

IT provides pre-set contrast balancing
IT uses only one aerial input for both bands

"HIGH FREQUENCY

ey \ CABLES

Aeraxial cables have a unique five air cell construction which provides a
high ratio of air to Polythene insulation—resulting in lower losses, parti-

Velocity ratio V/C

cularly at higher frequencies H r’sr?;’::ﬁ; :‘c’;‘_gg:ie:i““'"g on Band Il ‘
) IT completely rejects unwanted signals
A ER .A X1AL Cat. No. 597 IT requires no additional power supply where either 6.3V or.3
amp line is available.
Specification I CONMNVYERTOR wired and aligned with fitting instruc- |
Conductor ................. 7/.010in I ons ..o e e £4 2 6 |
Polythene Dia : 123in. | KIT complete in every detail, fess knobs . £212 6 ||
L R i 09 ; KNOBS €ach  ....ooooviiiiriit i eenniencsnos 1o |
O Ll - CIRCUIT and instructions in detail (free with kic) ... 3 6
Sheathing Colou © Brown g:gls)s|gc::|ﬁl;lsr(:;n_déorc:ist), f(ron_q o :: g
Electrical Characteristics - utdoor (printed circuit) i
. ]
Characteristic Impedance ... 66-67 ohm | AERAXIAL feeder cable per yard 0
ATTENUATION db/100ft. :; 23 mg;g %Z | When ordering please state present B.B.C. Station |
. at 200 MC/S © 50 and LT A. Orders over £2 post free.
Capacitance pFfft. ... . 18 pF
Power handhng capacity 200 m¢/s 100 watt | c » & G » KlTS
|

285, LOWER ADDISCOMBE ROAD,

Catalogue No 598 As Catalogue No. 597 but with I) 022 solid conductor

Other details as Catalogue No. 597 1\ ADDISCOMBE, CROYDON, SURREY |1
SUPER AERAXIAL: TR i Phone: ADDiscombe 5262 }|'

Specification . H B — i — —

Conductor ....... o FETRRY. 1/.048in. N N

Polythene dia. . .195in.

Braid ... .006in.

Dia. over braid .219in.

Overal! dia. ... . 275in. we W(Inl lo b“y:'
Sheathing Colour  ......... Brown ’

Electrica! (?h.aracteristics g B c 312, B c 3 42; B c 348 R

Characteristic impedance 66-77 ohms
ATTENUAT!ON db/100ft at 45 MC/S 12 AND
at gg MI\SI:(I:?S L 1.5
at 200 2.6
Capacitance pFfft. ... ................. 18.0 pF B C 610
Power handling capaCIty 200 mc/s. 300 watts,

Velocity ratio V/C .
This type supersedes the previous Cat 499 Coamal

Flat twin feeders are also available.
. ALTHAM RADIO CO.,
BRoAn cAST RELAY & sou"“ Jersey House, Jersey St., Manchester, 4.

DISTRIBUTWN cABLEs Telephone: Central 7834/5/6

-
AP0

l . Largest stocks in Europe of Government surplus material.
’ % Double Screened Aeraxial (Cac §2§)

= . Supplied with a /048 high conductivity

-] | "l annealed copper conductor. The electrical

‘Jl".: characteristics as Super Aeraxial (Cat. 499) R

MesamEEsssssssazaveiNEnECenuNNEACRER A"

TRANSFORMERS

COILS LARGE OR SMALL QUANTITIES
CHOKES TRADE ENQUIRIES WELCOMED

SPECIALISTS IN
FINE WIRE WINDINGS

MINIATURE TRANSFORMERS, PICK- UP
CLOCK AND INSTRUMENT COILS,
VACUUM IMPREGNATION TO APPROVED STANDARDS

ELECTRO-WINDS LTD.

CONTRACTORS TO G.P.0, M.OS., L.EB, ETC

123-5-7 PARCHMORE ROAD THORNTON HEATH, SURREY
LIVINGSTONE 226} EST. 1933

O R N A T LA T S S IR R R R A L L T g

Aeraxial for Overhead Suspension.
(Cat. 626) With a /048 galvanised stee!
catenary wire as an integral part of the P.V.C.
sheath, the specification and electrical
characteristics are the same as for Aeraxia

(Cat. 597). j*

ERIALIL

Head Office & Cable Div.—
Castle Works, Stalybridge, Cheshire
Television & Electronics Div.—
Hargreaves Works, Congleton, Cheshire

LIMITED

Jesdm-aapesiimEASAsgaRMseRaseuARRARSRARaRRRS.t
Y amuPEwEEEAETrecvEsEqENEAEREESSEVEEcreaNEEewmEA©
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S.R.3-4 WATT AMPLIFIER

PRICE £5. I 5.0 Plus :Z)/:clfiZ?fJge and

High quality three valve three watt ampli-
~ ffier for A.C. Mains 200/250 volts. Four
b controls give a wide tone variation. 3ohm
- §speaker output. Chassis fully isclated.
Valve line-up: 65G7, 6V6, 6X5. Bronze
¢ {finished chassis size 8in. x 4in. x 5in. high.
Supplied built and tested, and guaranteed
for twelve months (90 days valves).

BAKELITE CABINET
e it

PRICE
l 5/6 Plus 3[-p.p.

Ideal for midget construction. Available
in Walnut or Green. Size 12in. long,
7in. high, 5%{in. deep. Complete with
handle; back, dial and two knobs.

TERMS: Cash with order or C.O.D.
(U.K. and N. Ireland only).

THE SUPEREX ‘55
BATTERY PORTABLE

MEDIUM WAVE —

LARGE
ELLIPTICAL
SPEAKER

MINIATURE
B7G VALVES

BUILDING COST
£7.15.0

plus 4/- carriage SEND

FOUR VALVE

SUPERHET — CABINET
SIZE

LONG WAVE 103" x 84"

1/6 FOR
CONSTRUCTION BOOK

REPLACEMENT CHASSIS. Complete AM. and
A.M./F.M. Radiogram Chassis and Tuner Units, Ready
buiit and fully guaranteed. Only require connecting
to speaker and mains. A cheap way of modernizing your
old radiogram.

RECORD PLAYERS. Latest four speed autochangers
and single play units by Collaro, BSR and Garrard.

HIGH FIDELITY AMPLIFIERS. We can supply any
of the high-quality amplifiers and pre-amplifiers by LEAK,
QUAD, ARMSTRONG, GRAMPIAN and WHITELEY;
also home construction kits suitable for OSRAM 912 and
MULLARD 510.

QUALITY SPEAKERS. A good quality speaker is
an essential part of any radio or sound system. Always
in stock, speakers from 3fin. to 12in. by GOODMANS,
WHITELEY, WHARFEDALE, G.E.C. and ELAC.

SUPERIOR BUREAU

An elegant cabinet in richly figured
walnut veneer, internal panels in polished
sycamore. A drop front lid covers a
sloping, uncut controt panel (l16in. long x
104in. high) alongside which is an uncut
base-board (15fin. long x 13{in. back to
front). The inside of the drop front lid
is panelled in beige leatherette. In the
lower part of the cabinet are two large
storage cupboards (134in, high, 7%in,
wide, 163in, deep). The lid and cupboard
handles are in chased Florentine bronze.
Overall dimensions (33in. high, 34in. long,

[64in. deep). |6 GNS.
PRICE Plus 25/- carriage.

yperior
aalo supples

37 HILLSIDE, (HARROW ROAD)
STONEBRIDGE, NWIO. [@0(3644

SHOP OPEN: 9 a.m to 6 p.m. Monday
to Saturday; | p.m. Thursday.

Type

Cylindrical bakelite case.
Nickel plated metal parts.
Ideal for amplifiers and
other applications where
concentric cable is used.

&
reliability

Midget Jack. P 73
P 50 Plug

quency circuits.

PL

Moulded bakelite. Suitable
for switching-in high fre-
Capacity
between springs eliminated.
Silver contacts, one hole
fixing, perfect contact.

Igranic Plugs and Jacks have always
had a justifiable reputation for
dependability. For radio, television,

office appliances and the hundred and

one industrial plug-in applications

demand has hitherto outstripped supply.

NOW, with increased production

facilities, Igranic Plugs and Jacks are
available again for manufacturers to
whom only the best is good enough.

{GRANIC ELECTRIC COMPANY LIMITED seao orrice & works serorn

London and Export Office VICTORIA*STATION HOUSE 191 VICTORIA STREET LONDON SWiI

Type P 40 Plug
Moulded bakelite. Nickel
plated metal parts. Especi-
ally suitable for extension
speakers, headphones and
similar application.

GRAMS IGRANIC LONDON

Bran:h Offices BIRMINGHAM BRISTOL CARDIFF EASTANGLIA GLASGOW LEEDS MANCHESTER NEWCASTLE SHEFFIELD

A METAL

INDUSTRIES

GROUP COMPANY
16/52/P2842
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BRIMAR. *D15 10/-; DAF91 18/- DAFBG 18/-; DF91 16/ DF:)G 16/-; DK92 18/.; DK86 18/-; DL93 16/-; EBC4l 14/-; Ecca4 20/- Eccss 20/-; ECF82 23/-; ECH42 18/-; ECL§0 19/-7
EF41 16/-; EF42 24/- F91 94/-; ELAL 16/-; ELA2 18/-; ELS4 16/-; EM71 24/~; “0A8 17/-; 0Z4 17/-; PCC84 30/-; P 24/-; PGF82 '23)-; PL81 21/-; PL820 24/-; PYB1 17/
PY82 L4/ PYS3 17/-; 3.214/- 14/ R10 34/-; R11 27/ R12A 18)-; R16 27/ *R17 17/-; R19 20/-; R52 14/-; UBCA1 14/ ucmz 22/ UF4l 16/-; ULAL 16/-; Y42 11/ *VR75/30 17/
“VR105/30 17/- 'vmso/so 15/-; 1A7GT 20/-; 1AC6 18/-; 1D5 14/-; 1D8 14/-; ILAG 18/-; 1LD5 18/-; IR5 18/-; AS4 16/-; 135 18/-; 1T4 16/-; 1US 18/-; 2A3 20/-; 3D8 16/-; 34 16/-; 3Q5GT
16/-: 354 16/-: 3V4 16/-; 4D1 13/-; 5U4G 20/-; 5V4G 14/-; 5YSGT 14/-; 523 20]-; 5Z4G 14/-; 6A7 25/-; BABG 23/-; SASGT 92/-; 6AGS5 24/-: GAKS 18/-; 6ALS 19/-: 6AM5 18/-; BAMS 24/-:
8AQ5 18/-; 6ATS 14/-: 6AUS 24/-; 6BAG 20/-; 6BS 20/-; 6BSGT 20/-; 6BAG 16/-; 6BES 18/-; BBGEG 24/-; BRHG 16/-; 6BI6 16/-; 6BWE 16/-; BBWY 19/-; 6C4 13/-; 608 21/-; 6CD6G 31/-;
6CHS 27/-; 6D6 21/-; BESGT 18/-; 8F6G 18/-; 6F7 95/-; 866G 18/-; 6HBGT 12/-; 8I5GT 13/~ 617G 18/-18I7GT 15/-; KBGT 18/-; 6K7 18/-; 8K7G 18/-; 6K7GT 18/-; 6K8G 22/-; BKSGT 22/-;
8L6G 24/-; 8L7 22/-; 6NYGT 24/-; 6Q7G 16/-; 6Q7GT 16/-; 6R7G 16/-; 6SA7 221- esK7 18/ 8SL7GT 24/"; 6SN7GT 24/-; 6SQ7GT 16/-; GUAGT 17/-; 6U5/6G5 18/-; 6U5G 18/-; 607G 18/-
6V6G 18/-; 6V6GT 18/-; 6X4 11/-; BXGGT 14/-; 7A2 (5/7) 22/-; TAS 22/- B6 16/-; 18/-; 7C5 18/-; 7C6 16/-; 7D3 22/-; 7D5 22/-; 7DB 22/-; 7D8 33/-; 7D 18/-; 7H7 18/-: 7K7 16/~
7R 20/-; 757 22/~; 7¥4'14/-; 8D2 21/-; 8D3 24/-; 9BWS 16/-; 9D2 21/-; 9D 18/-; 10D1 12/ 11D3 23/-; 11D5 23/-; 12A8 18/-; 12AHS 18/-; 12AT8 14/-; 12AT7 19/-; 1246 24/-; 12AU7 19/-;
12AX7 19/-; 12BAS 16/-; 12BES 18/-; 12BHY 22/-; 12C8GT 20/-; 12J56T 13/ 1357GT 18/-; 12K7GT 18/-; 12K8 24/-; 12KBGT 29/-; 12Q7GT 16/-; 198L7GT 24/-; 128Q7GT 16/-; 128A7GT 22/~
12SR716/-; 12USGT 18/-; *13D1 17/-; 1486 16/-; T4H7 18/-; 1487 22/-; 15A2 95/-; 15D 25/-; 18 22/-; 19AQ5 16/-; 19BGBG24/-; 20D 25/-;25A68 18/-; 25LEGT 18/ 25U4GT 17/-; 2524G 14/-;
35A5 18/-; 35L6GT 18/-; 35W4 11/-; 3523 14/-; 35Z4GT 14/-; 42 22/-; 43 92/-; 50A5 18/-; 50C5 18/-; 50CD8G 31/-; 50LEGT 18/-; 75 23/-; 77 81/-; 80 14/-; 80S 14/-; *83 15/-; *807 34/~; 1829 18-,
COSSOR. DDL4 12/-; DDT 23/-; N144 18/-; MP/Pen (7) 22/-; MV§/Pen (5/7) 21/-; MVS/Pen B 21/-; OM1 14/-; OM4 16/-; OM8 18/-; OM10 22/-; PT10 22/-; PT41 22/-; SD6 12/-; SD61 12/-;
SU25 27/-; SUR150 27/-; SUR150A 27/-; 1C5GT 16/-; 2P 20/-; 3A4 20/-; 4/100BU 20/-; 4THA 25/-; 4TSA 27/-; BABS 19/-; 6AJS 18/-; GAKS 18/-; GAQS 20/-; 6BQ5 16/-; 6BX6 19/-; 6BY? 19/
“GF33 17/-; 838 34/-; 65G7 14/~ 6SH7 18/-; 6SL7GT 24/-; 6SN7GT 24/-; 6887 14/-; 6V4 14/-; TAN7 20/-; 128G7 18/-; 13§PA 21/-; 1487 92/-: 13VPA 21/-; 16A5 18/-; 1723 17)-; 19X3 17/-; 10¥8
11/-; 2757 20/-; 35A5 18/-; 3573 14/-; 40SUA 14/-; 4LMTSM/CL 27/-; 41MXP 13/-; 41STH 25/-; 42MPT 24/-; 42SPT 20/-; 4510 20/-; 52K 14/-; 5 KU20[- 54KD 20/-; 61BT 24/-; 61SPT
24)-} 62BT 34/-; 62DDT 14/-; 62TH 18/-; 62VP 16/-; 63SPT 24/-; 65ME 18/-; 66KU 11/-; 67PT 16/-; 141TH 18/-; 142BT 18/-; 171DDP 18/-; 185BT 34/-; 185BTA 34/-: 202DDT 23/~
202STH 23/-; 202VP 21/-; 208VPB 21/-; 210DDT 16/-; 210LF 12/-; 210PG 24/-; 210SPT(7) 20/-; 210VPA(7) 20/-; 210VBT(7) 20/-; 215P 8/-; 220TH 24/-; 225D 27/-; 320THA 25/-; 3118U 11/}
332Pen 18/-; 405BU 27/-; 451PT 16/-.
MAZDA. AC/HL 17/-; AC/HL DD 25/-; AC/P4 24/- AC/Pen (5/7) 24/ AC/SG 24/- AC/SG/VM 24/-; AC/THI 27/-; AC/TP 27/-; AC/VPI (5/7) 24/-; Aclvrz 24/-; AC2/Pen 24/~ AC2/Pen
DD 27/-; AC4/Pen 27/-; AC5/Pen 24/-; ACB/Po 22/-; D1 10/-; 113D ; HL23 16/-; HLZ3DD 18)- 1 17/°; HLAIDD 20/-; HL42DD 20/-; HL133D 20/- ME4l 18/-;
P; /250 27/-; Pen 25 18/ Pen 4 27/- Psn 45 24/ Pen 4500 24/ Pen 46 27/-; Pen 383 24/-; Pen 384 20/-; Pon 453Dn 27/-; Pen DD4020 27/ QP25 25/-; QP230 25/
; P61 24/-; SP181 24/-; SP210 20/-; T41 18/-; THAL 24/-; TH233 24/-; TH2321 27/-; 'rpz:s 24/-; 'TP25 23/-; TP2620 27/ 022 27/-; V24 27/-; U5 24/-; 20/ u1s1 20/ u201 17/~
U251 24/-; U281 17/-; U282 20/-~ U301 20/-; UAOS 1 :11404 11/ 0801 24/- 74020 17/ TCI2 13/-; UUS5 17/-; GUB 17/-; UUT 17/-; lms24/. U 11/-; vp23 8/-; 24/- -vp 3 24/-;
VP210 23/-; VP1322 24/, 1C1 18/- cz 18/-1F8 16/-; 1#3 16/~ 1FDA 18]-; 1P1 16/-; 6/-; P11 18/-; B09 18/-; 6C10 18/-; 6031 94/-; 6D1 10/-; 6D2 19/-; sns 20 8 6F11 18-
4 24, P IRl 16/- L6189 24/-; 6L34 16/-; 6LD3 14/-; 6LD20 16/-; 6M1 18/-; 6M2 18/-; 8P1 20/-: 6P25 6 18/-;
- /- 24/- 10F3 24/- 10F9 16/-; 10LD3 14/-; 0LDI1 16/-; 10P13 20/-; 10P14 20/-; 20D1 12/-; 20F2 24/-; 20L1 24/ -; 20P1 24/-; 20P3 20/-; 20?404/ 20?520/-
3001 23/-; 30F5 24/-; 30FL1 23/-; 30L1 20 -; 30P12 18/-.
MARcONI B36 25/-; B85 25/-; B152 19/-; B309 19/-; 3319201 3329 19/-; B339 19/-; B?719 20/-; D42 13/-; D43 18/-; D83 12/-; D77 12/-; D152 19/~; *DA30 37/-; DAF91 18/-; DHE3M 20/-
DHY6 16/-; DH77 14/-; DHS1 24/-; DH101 29/-; DH107 14/-; DR142 14/-; DE147 16/-; DE149 16/-; DE150 14/-; DH719 18/-; DK92 18/-; DLG3 16/-; DL82 24/-; DL145 16/-; DN41 24/-;
DN'143 22/ EABCSO 18/- ECC85 20/ ECHS1 18/-; EF80 19/ EF85 194 EL84 18/-; EM80 18/-; EZ80 11/-; H63 17/-; H30M 27/-; HD24M m/. HN30 25/-; KT2 23/-; KT24 18/-: KT33C
24/-; KT36 24/-; KT41 24/-; KT55 34/%; KT61 20/-; KT63 20/-; KT68 24/-; 18/-; KT74 14/-; KT76 18/-; KT8] 24/-; KT101 34/-; KTW63 20/-; KTZ41 24/-; KTZ63 18/-; L63. 17/;
7713/ LN152 19/ maos 25/-; LP2 12/-; LZ319 23/-; MA4M 13/-; MH41 1a/ MHD4M25/ MHL4 13/-; MKT4 (5/7) 24/-; MS4BM/CL 24/-; MSP4 (5/7) 21)-; MSPAL (5) 20/-; MU14 17/-;
M£40M/CL 27/-; N18 18/-; N17 16/-; N18 16/-: N19 16/-; N87 18/-;"*N43 25/~ N77 18/-; N78 18/-; N108 16/-; N142 15/.; N145 18/-; N147 18]-; N148 18/ 150 15/-; N151 15/-; N153 21/-;
N309 21/-; N329 16/-; N33D 21/-; N349 31/-; N709 16/-; N727/8AQ5 16/-; PCCB4 20/-; POFS0 23/-; PCFS2 23/-; PCLS3 23/-; PL83 21/-; PX4 27/ szs 48/-; PY80 13/-; QP21 23/-; U10 14/-;
U4 17/;-U18 27/-; U7 27/-; U18/20 20/-; U31 17/-; U33 27/; U35 27/-; US7 27/-; U5 18/ U50 17/-; U52 20/-; U4 20/-; 70 14/-; U6 17/-; U8 11/-; UB1 23/-; U84 20/-; U107 11/-: U142
11/-; U143 14/ U146 14/-; U147 14/-; U149 14/-; U150 11/-; U152 18/-; U308 13/-; U32H 24/-; U700 11/: W21 (7) 23/- W4gM 21/-; W61M/CL 20/- W76 18/-; W77 18/-; W81M 25/-; W101M
31/- W107 16/-; W143 18/"; W145 18/-; W147 18/-; W148 18/-; W149 18/-; W150 16/-; W72%/BBAB 16/-; WD142 17/-: X18 18/-; X02M/C 25/; X34 41/-; X41C 27/-; X61M 24/-; X63 24/-;
X65 24/-; X76M 22/-; X78 92/-; X79 23/-; X101M 34/-; X109 18/; X142 18/-; X143 22/ X145 22/-; X147 22/-; X148 22/-; X150 18/-; X719 18/-; X727/8BES 18/-; Y61 18/-; Y62 18/-; Z14
18/-; 228M 23/-; 263 20/-; Z66 31/-; z77 94/-; 2142 24-; Z145 24/-} Z150 19/-; 7309 27/-; 2319 48/-; 2350 27/-; Z719 19/-; Z729 24/-; 2759 27/-; ZD17 18/-; ZD152 18/-; 6BIB 18/-; 12AT6
16/-; 35W4 14/-; *101 8/-; 181 §/-; *202 §/-; *303 8/~
MULLARD. AZ1 17/-,AZ31 14/-; AZ41 14/-; cm.127/ CBL31221 CCH35 22/-; CLA 22/-; CY1 17/-; CY31 14/-; DAC32(M/CL) 18/~;DAF91 18/ DAF95 18/-;DCC90 24/-;DF33(M/CL) 18/-: DF91
16/-; DF92 16/-; DF96 16/-; DF87 16/-; DKA0 29/-; DK 18/-; DK92 18/-; DK96 18/-; DL33 18/-; *DL71 15/-; *DL72 15/ -lm,gg 1/5/ ;D194 16/-; DL98 1e/. DM70 10/-; DO2B 34/; *DO3025/-
DW4/350 17/-; DW4/500 17/-; EA50 10/-; EABCS0 18/-; EACS1 20/-; EAF42 17/-; EB34 19/-; EBA1 12/-; EB91 12/-: EBC33 16/-; EBC41 14/-; EBC90 14/-; EBF80 18/-; EBF89 18/-; EBL1
27/-; EBL21 24/-; EBL31 22/-; EC81 13/-; EC52 20/-; EC90 20/-; ECO1 16/-; Ecsz 13/ ECC32 24/-; ECC33 24/-; ECC34 24/-; ECC35 24/- Ecc4o 24/- ECCSI 19/-; ECC82 19/-; ECCS3 19/-;
ECC85 20/-; QCCY1 27/-; ECF80 23/-; ECHS 97/-; ECH21 24/-; ECH35 22/-; ECH42 18/; ECH81 18/-; ECL80 19/-; ECLS? 23/-; EFQ 24/-; EF22 20/~; EF38 18/-; EFS7A 24/-; EF40 24/-; EF41
16/-; EF42 19/-; EF50 24/-; EF54 24/-; EF55 24/-; EF80 19/-; EF85 19/-; EF86 24/-; EFSBI -, EF91 24/; EF92 18/-; EF93 16/-; EF94 24/- EF95 27/-; EK2 27/~ EK32 '37/-; EK90 18/
EL2 24f-; EL39 18/-; EL33 18/-; EL34 94/-; EL3? 24/-; EL41 18/-; EL42 16/-; BL50 27/-; EL81 21/-; EL83 27/-; L84 16/-; EL85 18/-; ELSO 16/-; EL9L 18/-; 0 24/-; EL821 237/
EM4 1%/-; EM34 18/-; EM80 18/-; EM81 18/-; EN31 34/-; *EN32 30/-; EN9120/-; EY81 18/-; EY84 24/-; EY86 20/.; EYS1 14/-; EZ35 17/. EZ40 11/- EZAl 11/ xzso 11/ EZz81 11/-; EZ90
11/-; FCR 26/ FC2A 25/-; FC4 7/-; FC13 27/-; FC18C 27/-; FW4/500 20/-; FW4/300 20/-; GZ30 17/-: GZ32 20/-; GZ33 20/-; GZ34 0'14/-; HBC91 14/-; HF93 16/~ HE90 18/-:
HLI3 17/-; HL13C 17/-; HL92 18/-; HVR2 27/; HY90 11/-] IW4/350 17/-; TW4/500 17/-; KBC32 18/-; KF35 18/-; KK32 23/, m,35 18,_ -m'17 45/-; PenA4 24/-; PenB4 25/-; PendDD 27/-
genAVA (8) 22)-; PCC8A 20/-; PCF82 23/-; PCLA2 23/-; PCLS3 25/-; PL33 18/-; PL38 24/-; PL81 21/-; PLA2 16/-; PL83 91/- PL820 24/-;: PM2A 8/ -; PM2B 17/-; PMSHLM 16/-; PM2A(5) 23/-.

W24A 27/ PUBAM 90/-; PMR0D 18/ PYSL Li/~ PY3 90 PYA0 15/ PYSI 11/ PYBS T1/.. P20 30/ $P2 53/ SP4 () 24/ SPLA 04/

TDD2A 18/-; TH21C 30/-; UABCS0 18/-; UAF42 17/-; UBA1 12/-; UBC41 14/-; UBFB0 18/-; UBL1L 24/-; UC03 13/, UCCS4 20/ - UCCRS 20/, a—
TGRS0 4575 UCHDY 54] UOTAD 15/-, OHSL 18/ | UGL83 25/ : UPAL 16]-; D45 Tof.s UFB0 16/-5 whab aor? bapl oot 2075 o Cont

23//' m‘m 241/7-1 "’53%& 2/6/ mxl /1'01 msclflzolmms%:v’é' 17/ UY41 11/-; UY5 L1/-;VPAB %4/~ 1LD5 18/-; 5Z4GT 17/-: 6AB" ; s BALTEY
25/-; *85A1 30/~ *85A2 92/°; *15083 17/-; *90C1 11/ 164V 19/-,  FOST Il- Ereat Britain’s Valve Mail Order House 46 HIGH ST HARLESOEH ko

KAYE
CABINETS FABRICATED | ™".-.::CTHCAL MANUFACIURING cO.

to A.1.D.—I.E.M.E. or G.P.O. Standards.

To Any R [
o y Requirement ruin 1 CONTACTS colLs
win silver ¢ amp. Up to [00,000Q2 Guaranteed.
Instrument .Cases f.or R_e_searCh Twin platinum | amp, i%% on Turns, "
Laboratories, Universities, Heavy duty 5-8 amp. +5% on ohms.

Schools, etc. Fully Tropicalised—lungle or Services finish to Specification. New

descriptive leaflet and price list on request.

Electronie equipment manu-

factured to your specification Enguiries are invited regarding our newly developed time delay reiay

s by _fully qualified electronic unit for giving up to approx. 10 secs. delay with immediate reset
engineers.
E FORES]GHT Early Deliveries Competitive Prices.

Spring Contacts, Coils, Buffer Blocks and components parts for relays

8 PRODUCT'ONS LTD supplied separately.

BEACON HOUSE, HAMPTON ST., BIRMINGHAM, 19.  Central 2016/7 Havelock Works, Havelock Place, Harrow, Middx.
HARrow 1432

BAND IIIl CONVERTERS

! T.A. Converters: London, Lichfield, Manchester. A very efficient Band
Il Converter for all T.V. sets (including TRF). Approximately one hour
to build! Will convert any Band Ill Channel to any Band | Channel A.C.
or AC./ID.C. Size 42 x 2+ x 3in. Circuits, Wiring Diagrams and Full
constructional information.

Complete Kit 65/-, Completely Wired 80/

SWITCH-TUNED F.M. TUNER. Complete Kit
with Automatic frequency control available.

BAND I FILTER —rcjects B.B.C. from I.TA.

aerial and improves picture. Suitable for all makes.
Fitted in 2 minutes. Price 10/- inc. instructions

/ Send 74d. in stamps for circuits,
) practical drawings, of F.M. Tuner,
Band lll Converter, various T.R.F.
and Superhet circuits, Miniature circuits, Switching circuit, -
Price Lists, etc. Components and information supplied

concerning most published circuits i FERRITE ROD AERIAL
WIRELESS WORI.D PRAGTICAL WIRELESS

RADIO CONSTRUGTOR. QFR4) = !

12/9 v WILL IMPROVE SELECTIVITY

DEPT. w.w.a 418 BRIGHTON RD., SOUTH CROYDON, Forg Hainslor] Hattery 8|
SURR Telephone: CROydon 5148/9
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The turntable with a 4%

The Connoisseur motor is made for the per-
It is one of the finest turntables in the

fectionist.
world.

The speed change is arranged mechanically and
gives a 4 per cent variation on all speeds.
synchronous motor, which is virtually vibrationless
with low noise level and hum induction, maintains
a constant speed at all settings.
braking action to obtain speed change.

The I2in. turntable is lathe turned in non-ferrous metal.
main spindle, which is precision ground and lapped to mirror

A

There is no

finish, runs in phosphor bronze bearings.

variation on all three speed:s.

The

A sound, precision engineering job, the Connoisseur motor
provides the foundation for perfect reproduction.

Price £20, plus P. Tax £8/[1/-.

A. R. SUGDEN & CO.

WELL GREEN LANE, BRIGHOUSE, YORKSHIRE.

OVERSEAS AGENTS:

SOUTH AFRICA: W. L. Proctor (Pty.) Ltd., 63, Strand Street, Cape
Town. CANADA: The Astral Electric Co. Ltd., 44, Danforth Road,

Toronto 13, Ontario.

The Radio People Ltd., 31, Nathan Road, Hong Kong.

Export enquiries invited,

TAPE RECORDERS

FERROGRAPH 2AN/H

GRUNDIG TK5 ...... 46 gns.
GRUNDIG TKS8 ...... 72 gns.
GRUNDIG TK820/3D 98 gns.
SIMON.................. 75 gns.

FERROGRAPH 2A/N 76 gns.

86 gns.

VORTEXION 2A...... 80 gns.
VORTEXICN 2B...... £99
BRENELL 3 SPEED 48 gns.
ELIZABETHAN ... 65 gns.
Recording Tapes from stock.

1,200fc.  600ft.
FERROGRAPH 45/- 26/9
GRUNDIG BASF 40/- 15/-
SCOTCH BOY 35/~ 21—
EMI 77 48/- —
EM1 88 35/- 21—
AGFA 37/6 22/6
GEVAERT 35/~ 21~
PURETONE 20/~ e
SCOTCH BOY, EMI, BASF, LONG
PLAY TAPES

TAPE DECKS

WEARITE .................. £3500
COLLARO Transcriptor £20 6 0

NEW ZEALAND: Turnbull & Jones Ltd.,

Head Office, 12/14, Courtenay Place, Wellington. HONG KONG:

MAIN DISTRIBUTORS:

(ENGINEERYS)

Phone: Halifax 69169. Grams: Connoiseur, Brighouse.

Pick-up

Matching Connoisseur
Mark H with a frequency range
from 20-20,000 cycles:

Pick-up complete with | head
fitted with Diamond armature
£8/19/- plus P. Tax £3/16/6.

LTD.

AUSTRALIA: British Merchandising Pty. Ltd., 183, Pitt Street,
Sydney, and J. H. Magrath (Pty.) Ltd., 208, Little Lonsdale Street,
Melbourne. EAST AFRICA: International Aeradio (East Africa) Lid.,
P.O. Box 3133, Nairobi. MALAYA: Eastland Trading Co., 1, Prince

Street, Singapore.

Correspondence in French or English.

GARRARD AUTO UNITS
RC98 4 speed . £19 17
RC88 4 speed . £17 18
RCI2ID 4 speed ...... £13 13

TRANSCRIPTION UNITS
Connoisseur £28 11
Garrard 301 .
Lenco

SPEAKERS

GOODMANS
Axiom 150 Mk. 11 .., £10 I5
Axiom 22 ., ... €15 9,
Axiette £6 18

WHARFEDALE
WISCS ........... veenn. E17 10
Super 12CS/AL. £17 10
WiI2/CS ... £10 5
Golden 10 CSB £8 14
Super 8CS/AL . £7 6
Super 3 ..... £7 0
Bronze 10in. £4 17
Bronze 8in. ............ £3 10
W.B. Crossover Unit £1 10
W.B. Tweeter Unit... £4 4
Kelly Ribbon Tweeter £12 12

7
8
10

o0

o O 0

-0 00

oo 0

TEST EQUIPMENT

AVO
Model 8 ............... £23 10
Model 7 (latest) £19 10
Uniminor Mk. Il . £10 10
Electronic Meter ...... £40 0O
Wide Band Sig/Gen. £30 0
Valve Characteristic
Meter Mk Il ...... £75 0
D C. Minor ............ £5 5
10kV  Multiplier for
Model 8 ............ 5
Carrying Cases for
Models 7, 8 and 40 £3 0
ADVANCE
H.I. (Sig./Gen.) ...... £28 0 0
E.2 (Sig./Gen.) .. £3 0
Rl ... 0
12 ... 1]
COSSOR
Oscilloscope 103 ...£120 0 ©
Oscilloscope 1052 ...£104 0 0
Vole: Calibrator 1433 £18
TAYLOR
All new Taylor Test Gear n
stock.
PICKUPS AND PLAYERS
ACOS, DECCA, COLLARO
CONNOISSEUR, LEAK, FER-
RANTI, B.), GARRARD
PHILIPS.

@ o oo ooooo

MODERN ELECTRICS LTD.

164 Charing Cross Road, London, W.C.2.

Tel.: TEMple Bar 7587.
Covent Gdn. 1703,
Cables: Modcharex, London.
Prompt attention to post orders.

MICROPHONES

ACOS

Mic 22 (Crystal) ...... £4 4 0

Mic inserts for above £1 0 0

Mic33-1 ... £2 10 0

Mic 35-1 (Crystal) ... £1 5 0
LUSTRAPHONE

M/C High Imp. ... €615 6

LFV59 Dynamic £8 18 6
RESLO

VYMC (low imp.) ...... £6 0 0

RBL/T ...oiiviiennns £8 15 0
FILM INDUSTRIES

Ribbon .........ccoeeun £8 15 0
MICROPHONE STANDS

Floor, 3 extensions ... £3 12 6

Table Stand ............ £ 5 0
LEAK AMPLIFIERS

TL.10 complete £18 7 0

Point |, TL.12 £28 7 0

Point 2, TL.25 £34 7 0

RCA ............ £48 0 0
QUAD, Mk. Il £42 0 O
MULLARD £18 18 0
E.A.R. 4 wart £9 0
TRIX 4 watt .. £i6 10 0

ALL GARRARD, CON-
NOISSEUR, DECCA and
COLLARO HEADS.
SAPPHIRE and DIAMOND
STYLI for the above HEADS
NOW AVAILABLE.
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ASSEMBLED
CHARGER
6 v. or 12 v.
2 amps.
Fitted Ammeter
and selector
plug for 6 v. or
12 v. Louvred
metal case, fin-
ished attractive
hammer blue.
Ready for use
with mains

ASSEMBLED CHARGERS

6v.lamp. .......... 19/9
6v.orl2v.lamp..... 25/9
6v.2amps. .......... 29/9
6v.or 12v.2 amps. .. 38/9
6v.or 12v.4 amps. .. 56/9
| Above ready for use. Carr. 2/9.

HEAVY DUTY KIT
12 v. 30 amp. Suitable for
garage or firm with a number
of vehicles. Mains input
200/250v.50¢/s. Qutputs 12v.
15 amp. twice. Consists of

R.S.C. BATTERY CHARGING EQUIPMENT

BATTERY CHARGER KITS
Consisting of Mains Trans-
former, F.W. Bridge, Metal
Rectifier, well ventilated steel

case, Fuses, Fuse-holders,
Grommets, panels and citcuit. |
Carr. 2/6 extra.
6v.orl2v.lamp..... 22/9
6v.2amps. .......... 25/9
6v.orl12v.2amps. .. 31/6
6 v.or 12 v. 4 amps. 9/9

.. A
BATTERY CHARGER KIT
Consisting of F.W. Bridge

All for A.C. MAINS 200-250v., 50 ¢/s_
Guaranteed [2 months.

Assembled 6 v.
or 12 v.4 amps.

Fitted Ammeter and
vaciable charge sel-
ector. Also selector
plug for 6 v. or 12
v. charging. Double
fused. Well ven-
tilated steel case
with blue hammer
finish.

Ready for

and output Mains Trans. 2 Metal Rec- | Rectifier 6/12 v. 5 a. Mains
leads, Do_‘\)xble tifiers. ‘2 Meters. 4 Fuses. 4 | Trans., 0-9-15 v. 6 a. output, g‘sl‘: ‘z:[l‘éaré‘:‘"scz;‘g
Fused. 46 9 Terminals, 2 Rheostats and | and variable charge rheostatl 3/09

Only / carr. 3/6. | circuit. Only 9 gns. carr. 15/-. | with knob. Only 45/9. Post 3/- g

SELENIUM RECTIFIERS

L.T. Types 6/12v. 6a. .. 19/9
2/6 v. $ ahw. 1/9 6/12v.10a. .. 25/9
6/12v. 4 a.hw. 2/9 H.T. Type HW.

F.W. Bridge Types 120 v. 40 mA. 3/9
6/12 v, 1 a. .. 4/11 250 v. 50 mA. 5/9
6/12 v. 2 a 8/9 250 v. 80 mA. 7/9
6/12 v. 3 a. 11/9 250 v. 150 mA.  9/9
6/12 v. 4 a 14/9 300 v. 275 mA. 12/11

CO-AXIAL CABLE. 75 ohms, }in., 8d. yard.
Twin screened feeder, 11d. yard.

5 CORE FLEX. Henleys circular rubber
14/36. Each lead colour coded. 1/6 yd.

DIAL BULBS, M.ES, 8 v. 0.2 a., 6/9 doz.
6.5 v. 0.3 a., 6/9 doz.

ELECTROLYTICS (current production).

NOT Ex Govt,
Tubular Types Can Types
8mfd. 450v... 1/9 }g rafgéofSSO v. 1/21/;
.. m V. ..
Xy 2% lemid 500v. 3/
C 32uF 350 v. .. 2/11
16uF 450 v. .. 2/9 32 mfd, 450 v.  4/9
16uF 500 v. .. 3/9 100 mfd. 450v. 4/9
8-16uF 500 v. 4/11 8-8uF 450 v. .. 2/9
25uF 25 v. .. 1/3 ?Bl?gFFéfs% v. %ﬁ}
50uF 12v. .. U3 - 161 v.
somfd 25v... 19 32-32uF3%0v. "4/9
32-32uF 450 v.  5/9
50uF 50 v. .. 1/9 64-120 mfd. 350
100 mfd. 12v. 19 “ 7 7/6
100 mfd. 25 v. 2/3 100 200 mfd.
6,000 mfd. 6 v. 3/11 275 v. .... 6/11

Many others in stock.

VOLUME CONTROLS with long spindles, all
values, less switch, 2/9; with S.P. switch, 3/9.
EX GOVT. STEP UP/STEP DOWN
TRANSFORMERS. Double wound 80/100
watts. 10-0-100-200-220-240 v, to 5-0-75-115-
125-135 v. or Reverse. Only 11/9, plus 2/9 post.

EX GOVT. METAL BLOCK PAPER

CONDENSERS
4 mfd. 500 v... 2/3 8 mfd. 500 v... 4//-
4 mfd. 1,000 v. 3/9 10 mfd. 500 v. 4/9
4 mfd. 1,500 v. 5/9 8-8mfd.500v. 5/11
4 mfd. 400 v. plus 2 mfd. 250 v, ........ 1/11

EX GOVT. VALVES. VRI137, EA50, EB34,
11d.; SP61 2/3; 4SHA 1/3; EL32 3/9; VS110
1/11; KT44 4/9; 6)5 3/9; 6V6G, 5U4G 5/9;
6K7G, 2/113 3574, 6X4 5/9; EZ80, EF80 7/9.

EX GOVT. UNITS, type RDF1 in original
sealed cartons with 14 valves including 5Z4G,
etc., trans., L.F. choke, Rectifier, etc., etc. We
cannot enter into correspondence regarding
these units which represent a really exceptional
bargain at 29/9, Carr. 7/6.

OIL FILLED BLOCK
CONDENSERS
Bryce 11-7 mfd. 500 v. New unused Govt.
surplus, only 5/9 each.

THE SKY FOURT R.F.RECEIVER
A design of a
3 valve 200-250
v. A.C. Mains
receiver  with
selenium recti-
fier. For inclu-
sion in cabinet
illustrated above
or walnut ven-
eered type. It
emplioys valves 6K7, SP‘61 6F6G, end is
specially designed for 51mphmty in wiring.
Sensitivity and quality is well up to standard.
Point-to-Point  wiring dlagrams, instructions
and parts list, 1/9. This receiver can be built
for @ maximum of £4/19/6 including cabiner.
Available in brown or cream bakelite. or

veneered walnut.

EX GO
All 230 v. 50 c/s. input
120-0-120 v, 40 mA.
300-0-300 v. 150 mA., 4v.3a

250-0-250 v. 80 mA., 6.3v. 3 2., 6.3v. 1 a.

Potted 4}-34-3in.
460 v. 200 mA., 6.3 v. 5 a.

VT. MAINS TRANSFORMERS

Fully shrouded upright.

250 v. Sec. 425-0-425 v.
3 a,5v. 3a, 33/9.
325 v. 100 mA., 6.3 v.
Wearite 19/9.

MANUFACTURERS SURPLUS
TRANSFORMERS
Primary 200-230-
150 mA. 6.3 v.
Clamped type 325-0-
35 a,5v.2a
230-0-230 v.
6.3 v. 2.5 a. Midget, 24 x 3 x 2}in. approx.,
11/9. Post 2/9 on any of above.

60 mA.,

EX GOVT. SMOOTHING (.HOKES
250 mA., 5 H., 50 ohms  .......... 12/9
250 mA.,3 H.,500hms ............ 8/9
150 mA., 10 H., 50o0hms ............ 10/11
150 mA., 6-10 H., 150 ohms, Tropicalised  6/9
100 mA., 10 H., 100 ohms, Parmeko .. 6/9
100 mA., 5 H., 100 ohms, Tropicalised.. 3/11
50 mA., 50 H 1,000 ohms _......... 6/9
L.T. type 1 amp.. 2 ohms 2/9

SPECIAL OFFERS. Small 2 gang
variables .0005 mfd., 4/9. 8-8 mfd., 450 v.
Electrolytics (mldﬂet) in lots of six, 1/6 ea.
32-32-32 mfd. 250 v. 2} x 13ins. In lots

of six, 2/3 ea.

MAINS ENERGISED SPEAKERS R.A.
2-3 ohms. 8in. Field 600 ohms., 10/9.

R.S.C. BATTERY

Type BM1. An all dry bat-
tery eliminator. Size 54 x
4} x 2in. approx. Completely
replaces batteries supplying
1.4 v. and 90 v. where A.C.
mains 200-250 v. 50 cfs. is
available, Suitable for all
battery portable receivers
requiring 1.4 v. and 90 v.
This includes latest low
consumption types. Complete
kit with diagrams 39/9, or
ready for use, 46/9.

TO MAINS CONVERSION UNITS

Type BM2. Size 8 x 5} x
2}in. Supplies 120 v., 90 v.,
and 60 v 40 mA. and 2 v.
0.4 a. to 1 amp. fully smoothed.
THEREBY COMPLETELY RE-
PLACING BOTH H.T. BAT-
TERIES AND L.T. 2v. ACCUMU-
LATORS when connected to
A.C. mains supply 200-250 v.
50 c¢/s. SUITABLE FOR
ALL BATTERY RECEIV-
ERS normally using 2 v.
accumulator. = Complete kit
 with diagrams and instructions

i 49/9 or ready for use 59/6.
MINIATURE MOTORS. 24/28 v. D.C. or A.C. Size only
2% x 13ins.  Spindle 1%ins. lon;, 4in. diam. Made by Hoover| | T.V. CABINETS. For 15,
Ltd., C.nada. Price only 9/11. 16 or 17in. tube. Table
VIBRATORS. Oak 2 v. 7 pin. synchronous, 7/9. xcx;(;ge%/gmh doors,  79/6,
FULLY CUARANTEED. INTERLEAVED AND iMPREGNATED
MAINS TRANSFORMERS FILAMENT TRANSFORMERS
Primaries 200-230-250 v. 50 c/s. Primaries 200-250 v. 50 c/s.
6.3v.15a. .. 5/9 02—4563 v.
FULLY SHROUDED UPRIGHT MQUNTING 63v.2a. .... 7/6 4 a. ...... 16/9
250-0-250 v. 60 mA., 6.3 v. 2a.,5v. 2 a., 0-4-63v. 2a 7/9 63v. %6 a ... 17/6
Midget type, 23-3-3in. ............ 17/6 | 6.3v.3a. .... 8/11 12 v. 3 a or
350-0-350 v. 70 mA., 6.3v.2a,5v. 22 19/9 |12v.la .... 7/9 24v.1.5a. .. 17/6
250-0-250 v. 100 mA., 6.3v.-4v.4a_,cC
0-4-5v.3a CHARGER TRANSFORMERS
250-0-250 v. 100 mA.,6.3v. 4a., 5v.3a All with 200-230-250 v. 50 c/s. Primaries:
250-0-250v. 100mA.; 6.3v. 6a., 5 v. 3a. 0-9-15 v. 1} a, 11/9; 0-9-15 v. 3 a, 16/9%;
for R1355 CONVErSion .. ... .. 31/-{ 0-3.5-9-17 v. 3 a., 17/9; 0-9-15 v. 5 a., 19/9;
300-0-300 v. 100 mA,, 6.3v. 4a,5v.3a.  23/9| 0-9-15v. 6 a,, 23/9.
300-0-300v. 100 mA., 6.3v. 4 v. 43 )
0-4-5v.3a ..ounrnioinninn. 26/9 | ELIMINATOR TRANSFORMERS
350-0-350 v. 100 mA., 6.3v.4a.,5v.3a 23/9| Primaries 200-250 v. 50 c/s.
300-0-300v. 130 mA., 6.3 v.4a,ct.,6.3v. 120v. 40 mA,,5-0-5v. la. .......... 14/9
1a., suitable for Mullard 510 Amplifier 33/9 | 90 v. 15 mA., 6-0-6 v.. 250 mA. ...... 9/11
350-0-350 v. 100 mA.,6.3v.-4v..4a.,c.t.,
0-4-5v.38. ..ooviniii 26/9 | OUTPUT TRANSFORMERS
350-0-350 v. 150 mA.,6.3v. 4a.,5v. 3 a. 33/9 | Midget Battery Pentode 66:1 for 354, etc. 3/6
350-0-350 v, 150 mA., 6.3 v. 2 a.,, 6.3 v. Small Pentode 5,000Qt0 32 ........ 3/9
28,59.38, .ol 33/9 | Standard Pentode, 5,000Q t0 3Q2 .. 4/9
425 0_425 v. 200 mA., 6.3 v. 4 a., C.t., Standard Pentode, 8,000Q to 3Q2 4/9
63 v. 4 a ct, 5 v. 3 a, suitable Multi-ratio 40 mA. 30:1, 45:1, 60:1,
Williamson Amplifier, etc. . ......... 49/9 | _ 90:1, Class B Push-Pull ............ 5/6
450-0-450 v, 250 mA., 6.3 v. 6 a., 6.3 V. Push-Pull 8 Watts 6V6to 5 ohms...... 8/9
6a,5V.38 ... 69/6 | Push-Pull 10-12 Watts 6V6 to 3Q or 15Q 15/9
TOP SHROUDED DROP-THROUGH TYPE | PUghofull 112 Watts to match 6V6 to - - )
260-0-260 v. 70 mA., 6.3v.2a.,5v.2a.  16/9 | Push-Pull 15-18 Watts, sectionally wound,
350-0-350 v. 80 mA., 6.3v. 23.,5v.2a. 18/9 616, KT66, etc., to 3 or 15 ohms .... 21/9
250-0-250 v. 100 mA., 6.3v. 4a,,5v. 3a.  22/9 | Push-Pull 20 Wart high-quality section-
300- t0 %02 \srv10303mA 6.3 v-4 v. 4 a, 239 \Vallly wound, 6L.6, KT66, etc., to 3 or 15Q 47/9
B AT P S mson type exact to spec. ........ -
350-0.350, 100 MA 6.3, 4a., c.t.5v. 38,  22/9 | SLiamson fype cxact to Spec. &5
350-0- %52 ; 1%0 mA., 6.3 2. 4 a 23 SMOOTHING CHOKES
ct.,,0-4-5v.3a. .................. 9 | 250 mA., 5 H., 100 ohms . 9
350-0-350 v. 150 mA., 6.3v. 4a,,5v.3a. 29/9| 150 mA: 7-10 H., 250 ohms iﬂg
E.H.T. TRANSFORMERS, 2,500 v. 100 mA., 10 H., 200 ochms 8/9
5 mA., 2-0-2v. 1.1 a,, 2-02v 1.1 a, 80 mA., 10 H., 350 ohms /6

for VCR97 VCR517"

60 mA., 10 H., 400 ohms
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R.S.C. A6 ULTRA

NEW 1956 DESIGN. HIGH FIDELITY
PUSH-PULL UNIT EMPLOYING SiX
VALVES. Tone Control Pre-amp stages arc
incorporated. Sensitivity is extremely high.
Only 30 millivolts minimum input is require. !
for full output. THIS ENSURES THE
SUITABILITY OF ANY TYPE OR
MAKE OF MICROPHONE OR PICK-
UP. Separate Bass and Treble controls give
both ““lift”” and “cut” with ample tone
correction for long playing records. AN
OUTPUT SOCKET WITH PLUG IS
INCLUDED FOR SUPPLY OF 300 v.
20 mA. and 6.3 v. 1.5 a. FOR A RADIO
FEEDER UNIT. Price in kit form with
easy-to-follow witing diagrams. 9 GNS.
Only carr. 10/-.
Or Factory built with 12 months® guarantee,
50/- extra. TERMS ON ASSEMBLED
UNITS with extra input. DEPOSIT
28/9 and 9 monthly payments of 28/9. If
required an extra input with associated vol.

control can be provided so that two separate inputs such as ** mike *’
and giam,, etc. etc., can be simultaneously applied for mixing purposes.
Extra cost of this 13/-. Cover as illustrated 17/6 extra.

LINEAR 30 WATT AMPLIFIER

Type 807 output valves are used with High
Quality Sectionally wound output trans-
former specially designed for Ultra Linear
operation. Negative feedback of 17 D.B. in
main_ loop. CERTIFIED PERFOR-
MANCE FIGURES ARE EQUAL TO
MOST EXPENSIVE UNITS AVAIL-
ABLE. Frequency response 4+ 3 D.B,
30-20,000 cfcs., 12 D.B. ‘‘lift ” at 50 c/cs.,
12 D.B. ‘“lift” at 12,000 ¢/cs., Hum and
noise 70 D.B. down. Good quality reliable

components used. Chassis finish blue
crackle. Overall size 12 X 9 x 9in. approx.
Power consumption 150 watts. For A.C

mains 200-230-250 v. 50 c¢/cs. Outputs for 3
and 15 ohm speakers. EQUALLY SUIT-
ABLE FOR THE CONNOISSEUR OR
FOR LARGE HALLS, CLUBS, or OUT-
SIDE FUNCTIONS. IDEAL FOR USE
WITH MUSICAL INSTRUMENTS SUCH
AS STRING BASS, ELECTRONIC
ORGAN, GUITAR, etc. FOR DANCE

BANDS, GARRISON THEATRES, etc. etc.

We can supply Microphones, Speakers, Rotary Converters, etc., at
keen cash prices or on terms with amplifiers.

EXPORT ENQUIRIES INVITED

R.S.C. TAt

1

Ready for use
GNS. Carr. 7/8.

heads is assured.
AT OVER TWICE THE COST. LEAFLET 6d.

HIGH QUALITY TAPE DECK AMPLIFIER

FOR ALL DECKS WITH HIGH IMPEDANCE RECORD/PLAYBACK AND
ERASE HEADS. Such as Lane, Truvox, etc., or matched to low impedance
erase hends as fitted latest COLLARO TAPE TRANSCRIPTOR. Chassis
size 12-7-3fp. Overall size 12-7-64in.
Output for standard 2-3 ohm speaker. Only 15 millivolts input required for
full recording. Ouly 2 millivolts minimum Input required from recording head.
Magic Eye recording level indicator.
Can be used ae gram. amplitier with input of 0.75 v. R.M.S. Negative feed-
back equalisation. Linear frequency response + 3 D.B. 50-11,000 c/cs.

For 230-250 v. 50 c/cs. A.C. mains.

Provision for feeding P.A. amplifier.

Facilities for recordings at 15in., 74n. or 3%in.
per second, Automatic equalisation at the turn
of a knob. When switching from record to

playback position automatic demagnetisation of
PERFORMANCE IS COMPARABLE WITH UNIT8

H.M.V. LONG PLAYING RECORD TURNTABLE COM-
PLETE WITH CRYSTAL PICK-UP (SAPPHIRE STYLUS).
Speed 334 r.p.m. BRAND NEW. CARTONED. Oniy
£3/19/8 (approx. half price). Carr. 5/- (for 200-250 v.
AC. Mains).

RS.C. 4-5 WATT HIGH GAIN AMPLIFIER
TYPE AS

A highly sensitive 4-
valve quality smplifier
for the home, small
club, etc. Only 50 milli-
volte input 1z required
for full output so that it
is suitable for use with
the latest high-fidelity
pick-up heads in addi-
tion to all other types of
pick-ups and practically
all mikes. Separate Bass
and Treble controls are
provided Thege give
foll long playing record equalisation. Hum level is negli-
gible, being 71 D.B. down, 15 D.B. of negative feedback i=
used. H.T. of 300 v. 26 mA. and L.T. of 6.3 v. 1.5 a. is
available for the supply of a Radlo Feeder Unit or Tape
Deck pre-amplifier. For A.C. maivs input of 200-230-250 v.,
50 efs. Output for 2-3 ohm speaker. Chassis is not ahbve.
Kit is complete in every detail and includes fully punched
chassis (with baseplate) with the blue hammer finish, and
point-point wiring diagrams and instructions. Exceptional
value at only £4/15/-, or aseembled ready for use 25/-
extra, plus 3/8 carrtage.

R.S.C. A7 3-4 WATT QUALITY AMPLIFIER

A bighly sensitive 4-valve amplilier using negative feedback
and having an excellent frequency response. Pre-amplifier
and Tone Control stages are incorporated with separate
Bass and Treble coptrols giving full tone compensation for
Long Playinz records. Suitable for any kind of pick-up
including latest high fidelity types. H.T. of 250 v. 20 mA.
and L.T. 6.3 v. 1 a. available for supply of Radio Feeder
Unit, ete. ONLY 40 millivolts Input required for full
output. Fully isolated chasals with baseplate For A.C.
mains 200-230 v. 50 cycles, Qutput for 2-3 ohm speaker.
Complete kit of parts with polnt-to-point wiring diagrams
and instructtons. Only £3/15/-, carT. 3/6 or tactory buiit
22/6 extra.

P,M, Speakers recommended for use with above
amplifiers.

Plessey 10in. ® ohm with bigh flux density magnet. Only
28/9.

P.M. SPEAKERS. 2-3 ohm, 5in. Goodmanz, 17/9, 7 x 4in.
Eliiptical, 19/6, 6}in. R.A.. 15/9, 8in. Rela 19/9, 10in.
R.A., 26/9, 12in. Plessey, 29/11. 12in. Pizscey 15 ohme.
10 watte 3 gns.

32 THE

Terms C.W.O. or C.O.D.

CALLS.

No C.0O.0. under £

GARRARD 3-SPEED AUTOMATIC RECORD
CHANGERS. _

Latest Model Mixer Type RC110. Fitted high
fidelity turnover crystal pick-up head with dumal
point sapphire stvlus, Baseboard size 14 x 124in.,
height above, 4in, Bslow, 2{in. For 200-250 v. A.C.
mains.,  Limited number. Brand new cartoned.
Ounly £7/19/6, plus 3/6 carriage.

LINEAR MINIATURE 4/5 WATT QUALITY AMPLIFIER.
8uitable for use with Garrard B.8.R. or any other record
playing unit, and most microphones. Total negative feed-
back 18 db. Separate Bass and Treble Controls. For
convenience when mounted in cabinet, mains switch is
incorporated in control. For A.C. mains input of 200-250 v.
50 c.p.s. Qutput for 2/3 ohm speaker. Three miniature
Mutllard valves used. 8ize of unit only 6 x5 x 53in. high.
Chassis is fully isolated from mains, Guaranteed 12 months.
Only £5/19/8.

MICRCPHONES, High fidelity crystal types. Acos 33-1
hand or desk type, 50/-. Piezzo with heavy floor base and
te'escoplc stem, £6/19/8:

ROTARY CONVERTERS. 200 watts. Input 12 v. D.C.
Output, 230 v. 50 c/cs. A.C. Only 7 gns. Carr. 7/6.

PLESSEY DUAL CONCENTRIC
12 in.

P.M. SPEAKERS

(15 ohms), consisting
of a high quality 12in.
speaker, of orthodox
design supporting a
small elliptical spea-
ker ready wired with
choke and condensers
to act as tweeter.
This high fidelity unit
is highly recommen-
ded for use with our
A8 or any similar
amplifier. Rating is
10 watts. Price only
£5/17/6.

LTD,

e LEED89 2.

Postage /9 extra on all orders under

€2, 2/9 extra under £5 unless carriage charge stated. Full Price List 6d. Trade List 5d.

Open to Callers: 9 a.m. to 5.30 p.m.

Saturday until | p.m.

R.S.C. ULTRA LINEAR
12-WATT AMPLIFIER

NEW 1956 MODEL A8 HIGH-FIDELITY PUSH-
PULL AMPLIFIER WITH “BUILT-IN" TONE
CONTROL, PRE-AMP. STAGES
High sensitivity. Ineludes 5 valves (807 outputs), High
Quality sectioually wound output transformer, specially de-

.signed for Ultra Linear operation, and rellable small con-

densers of current manafacture. INDIVIDUAL CONTROLS
FOR BAS8S AND TREBLE “ Ldit " and * Cut ** Frequency
response + 3 db. 30-30,000 ¢/cs. 8ix negative feedback loops.
Hum level 71 db. down. ONLY 70 millivolts INPUT
required for FULL OUTPUT. Suitable for use with all
maker and types of pick-ups and practically all microphones
Comparable with the very best degigns. For STANDARD
or LONG PLAYING RECORDS. For MUSICAL INSTRU-
MENTS such as STRING BASS, GUITARS, etc. OUTPUT
SOCKET with plug provides 300 v 20 mA. and 8.3 v. 1.5 a.
For supply of a RADIO FEEDER UNIT. Size approx.
12-9-7in. For A.C. mains 200-230-250 v. 50 c/cs. Output
tor 3 and 15 ohm speakers. Kit is complete to last nut.
Chassis i8 fully punched. Full instructions and point-40-
poiat wiring diagrams supplied.

Unapproachablé value at £7l1 5 I- or factory bulilt
45/~ extra. Carriage 10/-. 1f required louvred metal cover
with 2 carrying handles can be supplied for 17/6. Where
an extra input socket with associated volume control Is

uired for mixing purposes this can be provided for 13/-
extra. TERMS ON ASSEMBLED UNITS with extra input
as mentioned above. DEPOSIT 25/6 and nine monthly
payments of 22/4.

LINEAR ¢ DIATONIC” 10-WATT HIGH FIDELITY
AMPLIFIER. Incorporating pre-amp. For A.C. Mains
input 200-230-250 v. 50 c.p.s. A compact attractively
finished unit with two separalely controlled inputs, and
outputs for 3 and 15 ohm speakers. Separate Bass and
Treble controls. Five latest type miniature Mullard valves.
Only 12 Gns. Carr. paid. Send 8.A.E. for leaflet.

W.B. *“ STENTORIAN " HIGH FIDELITY P.M. SPEAKERS.
HF1012, 10 watts, 15 ohm (or 3 ohm) speech coil. Where a
really good quality apeaker at a low price is required, we
bighly recommend thie unit with an amazing performance,
£47/10/9. Pleare state whether 3 ohm or 15 ohm required.

SUPERHET FEEDER UNIT

Design of a high quality Radio Tuner Unit (specially suitable
for use with any of our A ifi Triode Hept
F/changer is used. Pentode I.F., and double Diode S8econd
Detector. Delayed A.V.C. Ae./Grid F/C Coupling is by
pottom end Condenser Coupling giving frepdom from
alignment troubies when Ae. of varying lengths and capacity
are used. Boih Frequency Changers and LF. valves are
A.V.C. controlied from the very low distortion Double
Diodes so arranged that very high Percentage modulation
of the Transuidtter can be handled without distortion. The
Peed for the delayed A.V.C. is arranged so tha' A.V.C.
distortion is avoided. The W. Ch. 3w. incorporates Gram,
position, Coutrols are Tuning W., Ch. and Vol. Output
will load most Amplifiers requiring 500 M.V. input depending
on Ae. location. Only 250 v. 15 mA, H.T. and L.T. of
8.3 v. 1 amp. required Irom amplitier. Size of unit approx.
9-6-7in. high. Send 8.A.E. for ilustrated leaflet. Total
buildiog cost is £4/15/- Point-to-point wiring diagrams
and instructions, 2/6.
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THE R.C. GRAM REPLACEMENT
CHASSIS KIT

Still available. Our very popular Gram
Chassis replacement Kit. For long,
medium and short waves and provision
for gram. Valves 6K8, 6K7, 6Q7, 6V6§ and
6X5. For A.0. Mains 200/250 v. Chassis
size: 13}in. x 53in. x 2}in, Dial slze: 10in.
x 43in. Assembly s simplified by use of
ready assembled coil pack. Illustrated
booklet with full assembly instructions,
with itemised price list, i2 1/6 post free—
or the kit complete to Jast nut and bolt
at £8/8/-, plus 2/6 P. & P.

N N N

ACOS TYPE 7 Crystal Microphone
Inserts. Brand New, 7/6 each, post
L free.

THE
JASON FM TUNER

Based on the bookiet by Data Publications
Ltd., 2/- post free, including our individually
priced Parts List. Highly sensitive free
from drift. Incorporates 4 valves 6AMSG
and 2 specially graded G.E.0. Crystals.
The kit supplied includes drilled chassis
with tuning condenser, scale calibrated
in mfes, and attractive bronze stove-
enamelled front plate already mounted
(illustrated). Front plate size 8in. x 5in.
chassls 7in. x 4lin, x 14in. Complete
standard kit £8/15/- plus 2/6 P. & P.
Fringe area kit £7/15/-, plus P. & P.

FM POWER PACK KXT ‘We can now supply ‘complete kit for power pack suitable for
the above F.M. tuner or any other stmilar type Prlce for the complete kit is 37/6 only,
or 52/6 for ready assembled unit, This pack mall, incor valve
rectifier tvype 6X4 and built on chassis size only 6X4x1}£n. Opuonal extra for power
pack. Bulgin Octal Plug 2/3.

THE 7.S.L. FM TUNER!
We can now supply this FM/VHF adaptor
either in kit form or fully assembled,
wired and tested. Our price for the ready-
‘built unit, which incorporates its own power
supply is £13/15/- only, tax paid., plus
5/- P. & P. or H.P. terms. Magic tye tuning
indicator, Just plug in, 19/- extra. Or the
kit complete as specified 210/19/6 plus 3/6
P. & P. The booklet * FM TUNE
CONSTRUCTION ** (32 pages) with (ull
lechnlcal data and pomc to-polnc Wlnng

priced parts list,isavi 'nlable m, 2/6 post free.

THE T.8.L. AM/FM CHASSIS ! 3
Exceptional value. Covers L.M. and 8.W. plus FM! 8-valve push-pull output. Ferrite
rod aerlal. Valve line-up ECC85, ECHS81, E¥89, EABC80, ECC82, two 6BWés plus 5Y3
Targe full-vision dial, size 14§ x8in. Chassis size, overall: 15 x 73 x 8in. high. Tax paid,
26 guineas, plus 5/- packing and carriage. A mpplemenlary extra is magic eye EM34,
complete with escutcheon and fixing cable at 26/-. P. terms available. Demonstrations
at 18 Tottenham Court Road!

INTRODUCING THE NEW T.8.L. FM TUNER UNIT,

This compact unit with built-in power supphes has been deslgned by craftsmen to standards
which will satisfy the most eritical Brief Valve line-up: ECC85.
2-E¥89, EABC80, 6X4 and EM80. Overall size: 10jin. W.x5%in. Hx64in. D. Dial
size 103in. x 5}in. Attractive plastic dial in Black and Gold with easy-to-read calibra-
tion. Controls: 8witch. OFF FM & GRAM. and tuning. Pre-set gain control at rear of
chassis. Connections: Co-Axial output socket, 300 ohin aerial input socket and pick-up
input socket on rear of chassis. Price £17/10/-, plus 5/-. P. & P

THE DULCI FM TUNER. Incorporates own power supply, suitable for use with any
amplifier. Valve line-up. ECC83, two EF89, EABC80, X4 and EM80 indicator! Over-
all rize: 9 x 8 x 54in. high. Fre-Budget price £16/16/-, plus 5/- P. & P. Illustrated leaflet
available, also H.P. terms.

THE R.E.P, 1-VALVE RECEIVER. All-dry battery operation, for use with headphones
The complete Kit is available at 42/-, less batteries plus 2/- P. & P. or full instructions
at 9d. post free.

COIL PACKS. Manufacturers’ Surplus, Miniature size, only 2jin. x 2fin. x14in. deep
Iron-cored. For L., M. and 8.W. with gram. position. Switch has 2in. spindle, Absolutclv
brand new, complete with circuit. Price onlv 87/8. p]\m 1/6 P. & P. A snlp!

TELEVISION TURRET TUNERS 12
CHANNEL—'* TELENG JUST ARRIVED!

SPECIAL PURCHASE ! MANUFACTURER'S SURPLUS

Owing to favourable purchase we can offer strictly
limited quantity of these h'mdsome chassis.  AC/DC
200/260 v. for Medinm and Long Waves, plus gram

* position. JIneorporates own frame aerial. Valve
Iine-up: U107, N108, DH107, W167 and X109. Overall
chassls size 12x5lx71m high Attractive bronze
dial with gold and cream lettering. Dial size 114 x
44in. Scale length 7}in. Legging scale provided.
Price £7/19/6 only, tax paid, plus 3/6 P. & P. HP.
terms, £4 deposit plus four monthly payments of 22/-,

Spiendid unrepeatabie offer ! ! Dulci F.3 Radiogram chass
We have been very fortunate in being able to obtain

limited quantity of this well known and highly efficient
chassis which wc are able to offer at a greatly
reduced price.

Speclfication:

Three waveband: long 1,000-2,000
metres: medium 187-540 metres; short
18-50 metres.  Valve line-up: X79,
6BA6 or W7A7, 6ATS or DH?7, EL84
or N709, 6X4 or U78.

Four controls, tonefon-off.
Volume wavechange.

Tuning: output 4 watts matched to 3-5
ohms. Incorporates latest Ferrite Rod
Aerial.  Pick-up sockets and mains
supply for Gram motor. Overall
dimensions: 12in. L. x 7in. D. x 7iin. H. Attractive
dial with red, gold and green lettering on black back-
ground. Size 11}in. x 4}in. Price only £10/5/- plus
36 P. & P.

MINIATURE CRYSTAL/TRANSISTOR RECEIVER ! ! 1

A kit for bullding this very sensitive receiver employing the very latest miniature
transistor and Germanium Diode, powered by a small torch battery, for headphone
reception, is now available. Assembly is very simple and NO EXPERIENCE I8
NECESSARY 1! At time of golng to press no price has been finalised, but it is expected
to be under 40/- absolutely complete including a pair’ of suitable high resistance head-
phones. A stamp will bring full details.

%}RANSISTOBS 1! I

(Specml Oller)
s surplus tr . Suitable for use in Audio stages,
ete., and for expenmenca.] purpases. P.N.P. type. Only 10/- each, post free.

AM/FM KIT
Introducing the JASON AM/FM
medium waves and F.M.1
As illustrated this Is a very high quality
chassis incorporating 8 of the l&test miniature
valves, plus DM70 magic eye. Kita are
available for chassis complete with output
stage at £15/5/~. Also less output stage Y “

but with own bullt-in power pack at

£13/19/6 only. Theses are high fldelity

units and exceptional value at these prices

which include all required components and ful! construc-
tiona! details. Fully illustrated Data Booklet with tull
construction detalls, plus individually prlced component list, available per return of
post at 2/- post free Both plus 3/6 P. & P

DULCI H4T AM/FM TUNER

This unit has been designed for Qualitv Reproduchon and built to the higheat technical
standards. Contains own power ief

KIT for

We have six types now available from
stock, to cover Bands 1 and II—fully
illustrated and descriptive leaflet avail-
able on request. Each unit iz fully
aligned and thoroughly tested beiore
despatch. Valves employed are PCF80.
PCC84 for AC/DC and ECF80 and
ECC84 for A.C. Price complete £7/7/-,
2/8 P. & P.

Ty.pe sSt'»und MC/s Vision M/Cs Heater

34.5

8.0 4. eries
TT34P 38.0 34.5 Paratlet
TT163 19.5 16.0 Beries
TT16P 18.5 16.0 Paralle!
TT138 10.5 14.0 Beries
TT13P 10.5 14.0 Parallel

We have a large selection of in-built
converters for all areas from 92/6;
also aerfals low-loss co-axial cable at
%d'.’ per yard Are you on our mailing

THE FAMOUS UN’IVERTERACOM-
PARE THE P

Handsome walnut cablne'. Suitable all

areas. Contains own power supply.

8imply connect to aerial. Four-valve

elrcuit. Complete with all instructions.

£6/19/6 plus 3/6 P. & P

The * Imperial” AM/FM Radiogram
Replacement Chassis.  Overall measure-
ments 13in. x Bin. X 7in. high. Dial
cut-out required only 104in. x 2}in.
Covers long, medium and F.M., Features
include  very
attractiveblack
and gold dial,
4-button, push
button  unit
gram position
separate FM
tuning, con- .
tinuously variable
tone control, A.C.
mains 110/230 v. Valve
lineeup EL41, ECCS5,
EABCR0, EF89, ECHS1, plus meta! recti-
fier. Price complete £16/19/8 tax paid.
H.P. terms avallable.

87-101 mec/fs. Short, 16-50 metres. Medium, 187 540 metres.

HF
Long, 1,000-2,000 metres

Intermediate Frequencles 10.7 me/fs. and
471 Kefs. Full A.G.C. on all A.M. Bands
and amplitude limitation on F.M: Band.
Three controls: ON/OFF, Volume, Tuning
and Wave- change. Valve line-up: ECC85.
ECHS1, EF89, EABC80, EM80 and EZ80.
Attractive dial in Black with Red, Green
and Gold lettering, size 11{in. x 5hn.

THE R.C.3/4 WATT AMPLIFIER KIT
Compare the advantagesl

Treble bass. AND middle controls! For

crystal or magnetic pick-upl A.C. Mains

200/250 v. Valve line-up: 8V6GT, 6SG7

metal 6X5GT. Negative feedback. Buil*

on stove enamelled steel chassis, measuring

£20/17)-. pius 5/- P. & P
DULC! AM/FM CHASSIS H4

Ilustrated leaflet available. L., M. and
Short Waves plus F.M. This is a quality
chassis 6 latest B.V.A. Mullard Valves.
including magte eye. High Q inductances
throughout, also Ferrite roda. Price is
£24/6/- cash—or H.P. terms

Input 8 v,

Brand new.

6év. VIBRATOR PACK RCA
Qutput 300 v. at 80 ma. D.C. fully smoothed, Incorporates 6-pin Vibrator,
0Z4A Rectifier, heavy duty transformer, etc.

Variable output. Dimensions 4 x 4} x 6in.

Limited quantity only. 35/- plus 2/- P. & P.

Chassis size (overall) 12in. W. x Tiin. only 8ins x 4in. x 13n. Four engraved
x8fin. D. A low impedance of 471( cream kuihs are included in the mE(t:e of
ohm output makes t to he lete kit with all necessary praoctical
non-critical.  Welght 12lb Price 15 | and theoretical diagrams at £4/5/-

only,
plus 2/6 packing and post or Instrue-
tion Book,
illus-
for
Pogt
This
amplifier gan
be supplied
asgembled,
and
for
use at £5/5/-
phis P. ani
P. Hearing
is  believing.

Our advantageous H.P. terms

enquiries.

are available on any single
item over £5. Letus have your

Please add postage under £I,
to 6 p.m. Monday to Friday.

or Cash with order.

Sorry but we close | p.m. on Saturday

C.0.D. charge extra—open 9 a.m.
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THE

“ ECONOMY FOUR'™ T.R.F. KIT. A
three-valve plus metal rectifier receiver. A.C.
maine 200/250 v. Medium and Long waves.
We can supply all required components right
down to the last nut and bolt. Valve line-vp
8K7, 6J7 and 6V6. Chassls ready drilled-Cabinet
size 12in. long by 6in. high by 3in. deep—Choice
of ivory or brown Bakelite, or wooden walnut
finish cabinet. Complete insiruction booklet
with tical and theoretical di Each
component brand new and tested prior to pack-
ing. Our price £5/10/- complete—Remember
this set is being demonstrated at’ our shop
premises! We proudly claim that our fully
illustrated Instruction booklet is the most com-
prehensive available for this type of recelver—Booklet available at 1/6 post tree, This is
te kit.

THE R.C. RAMBLEIE;LL-DEY PORTABLE

Full assembly details with practical and theoretical
diagrame can be supplied at 1/6 post free. This
4-valve superhet—all
A cream
plastic top panel, with dial engraved in red and
green adds to the very imposing appearance of
this model which is housed in an ‘s.ttrfctive cream
1.

is a truly professional
siry—for medium and long waves.

and grey leath a

This set really has everything.

allowed if kit is purchased later. Plus %/8 packing and carriage for

THE *SUPERIOR” FOUR KIT. Our
new four-valve receiver. A.C. mains,
200/250 v. M. and Long waves. As with
our very successful *“ Economy Four ' all
required components as supplied. Valve
line-up: 2 68G7, 6 X5GT and 68 V6QT.
Chassis ready drilled. Cabinet size 103in.
X 10in. wide. Maximum depth at base
Bin. tapering to 3kin. at top. Sloping front.
Very attractively finished in light walnut
and peach. Fach component brand new
and tested prior to packing. Complete
instruction booklet with tical and

volume from the 5in. speaker.

components, exactly as epecified,

hatteries).

typs
cabinet: measuring oply 9in. X 7in. X 53in.
Weight Jess batteries 4lb., with batteries 6}lb.
Built-in frame
aerfal, high quality, extremely senstitive, andv very
d atve
line-up 3V4, IR, 185, 1T4. Also the reguired
including
cabinet, can be supplied from stock at the gpecial
inclusive price of £7/7/- plus 2/8 p. and p. (less
Uses Ever-Ready 90 v. H.T. type
B126 at 10/-. Also L.T. 1.5 v. AD. 35 at 1/6.

RAMBLER MAINS UNIT! At last we are able to offer our special mains units kit tor using

onr popular all-dry “ Rambler ” on A.C. Mains.

Complets kit, which when assembled

fits snugly into battery compartment, can be supplied at 47/8 plus 1/6 packing and postage.
i 5T a som ts, and fall e i OsAge

Price h

instructions, N.B.—This unit

ntainéd in a metal box measuring 7in. x 2§in. x 1llin. and is ideally

is self.
suitable for ANY all-dry battery portable

90 v. H.T. and 1.5 L.T.

theoretical diagrame is provided. Booklet
available at 1/8 post free. Our price for
complete kit, £6/9/6! Please add 2/6
packing and carrlage. If preferred, we can
supply Cabinet Assembly only. comprising
Cabinet and bracket wave-change switch,
dlal, pointer, drum puileys, drive spindle,
drive spring and knobs, at 45/, plus 2/8

THE R.C. 2 AMP. BATTERY CHARGER

. Our new 2 amp. charger kit is now
available. Includes handsome well-
ventilated black stove-emamelled steel box,
size 7§m, x 3%in. x 3}in. Fully shronded
first quality transtormer, brand new @.E.C.
rectifier. Mains wmse, etc., or charging 8 or
12 v. batteries at 2 amp. Absolutely com-

packlng and o e. e our I8 | plete kit with tall practioal and theoretical
the job. Can be and

. Price 33/6 plus 2/6 P. & P.
lied bled tested at

N.B.—AIl our T.R.F. Kit circuits now include specially wound Denco * Max-Q * coils
on polystyrene lormers, improved performance! Price remains the same.

SURPLUS BARGAINS

METERS
F.8.D. Size Type
50 microamp D.C. 2in. M.C.
50 microamp D.C. 5in. M.C.
50 microamp D.C. 4in. M.C.
50 microamp D.C. 3#in. M.C.
100 microamp D.C. 2in. M.C.
200 mieroamp D.C. 2in. M.C.
200 mloroamp D.C. 3}in. M.C.
500 microamp D.C. 2in. M.C.
1mA. D.C. 2In. M.C.
1mA. D.C. 2ln, SHLS‘
D.C. 2in.
1mA. © EMNO) voovvvnnrnnnnnns 25/~
1 mA. D.C. 24in M.C. Desk Type 30/~
50 mA. D.¢ 2in. M.C. F. 8q. 8/8
500 mA. D.C. 2in M.C. F. 10/
.3 amp. R.F. 2in. Thermo F. 816
1 amp. R.F. 2}in, M.C. F.R 10/~
120-0-120 amp. D.C. 3in. MO, F. 8q. 15/-
150 amp. A0 4in. M.L R.P. 45/
1amp. R.F. 2}in Thermo R.P. e
3 amap. R.F. 2in. Thermo F.8q. .. 8/~
20 amp. D.C. 2in. — R.P. (wit) 10/6
25 amp. D.C. 24in. MI F.R. 816
30 amp. DO. 2lin. ML F.R. 12/6
15 volt A.C. 2}In M.L F.R. 10/~
15-0-15 volt D.C. 24in MO F.R. i%i6
300 volt A.C. 2kn M.C. F.R. 35/-
300 volt AC. 3hin. ML F.R 30/~

SPECIAL U.S. 0-1 mA. 2jin, taken from equipment but perfect, 22/6 each. R.P. =
Round Projection. M.C, i Moving Coil. Thermo = Thenno-col;pled. F. 8q. = Flush
Square. F.R = Flush Round. ML = Moving Iron.

METER RECTIFIERS. 1 mA. by G.E.C., at 6/6, also 5 mA. by G.E.C,, at 6/6.

METER SPECIAL. We have a limited quantity of aireraft electrical thermometers. Brand
new, by Weston, 2in. moving coll meter, fiugh square fitting. These meters have a luminous

41/6 plus P. & P. Heavy duty crocodile
clips emitable for car battery lugs, optional
extra at 1/8 per pair.

POWER PACK. By leading manufacturer.
Input 200/250 v. Output 350-0-350 280
mA.,63v.,8a,683v.2a,4v.7a,5v.
2 a. Fuily smoothed. Incorporates valve
rectifier GZ32. Chassls measures 13in.x

7in. x Biin. Wt. 22]b. Few only at
£4/19/8, plue 3/6 p. and p.
MAINS TRANFORMER SPECIAL !

Primary: 10-0-200-220-240 v. S8econdary
windings: 375-200-0-200-375 v. at 250 mA.
Double wound 230 v. at 6 amp. 8.3 v at
3amp., 6.3 v. at 3amp., 8 v. at 0.25 amp.
Unshronded, fuily Impregnated drop-
through type. 50/-, plus 1/6 p.p.

FOUR-SPEED CHANGERS! The new
B.S.R. 4-speed auto-ch in attracti

TELETRON BAND III CONVERTOR{ 8til'
available, this very popular convertor kit as
illustrated and Inlly desoribed in previous
issues of the “ W.W.” For use with
most T.R.F. or Superhet Band I T.V. Re-
ceivers. Coustruction details onmly, with
separate individually priced parts list, 6d.
post free. Kit complete as specified 48/6
plus 2/~ P, & P,

Mk. II Fringe area version kit complete
58/6, plus 2/- P. & P. Power pack kit for
elther ol above 25/-.

We carry comprehensive stocks of all Band
LI Convertors by leading manufacturers.
Also_aerials, cross-over boxes, air-spacel
low-loss co-axial cable at 10d. per yard.
Let us have your enquiries. Any branded
convertor supplied on H.P. terms!

MAINS TRANSFORMER BARGAINS,
Limited quantities. Manufacturer’s Sur-
plus 350-0-350, 80 mA., 6.3 v. 3a., 5 v.
2 a. Hall shrouded, drop-through, 14/6
only, plus 1/ P. & P. 230 v. Input, 300-0-
300 80 mA., 6.3 v. 3a., 4 v. 2a. Tropical-
tsed drop-through type, 9/6 only, plus 1/8
P &P. Input 110/230 v. Auto load 230 v.
750 mA., 350-0-350 130 mA. Tapped flla-
ment winding 6 v. 8a., 15 v. 3a., 21.5 v
.6 a., aleo 5 v. 2 a. Tropicalised drop-

through type, 21/ plus 2/6 P. & P.
270-0-270, 100 mA. 6.3 v. 3 a., 5 v.2 a.,
200/2560 v. Input universal mounting,
16/6 plus 1/8 P. & P.

cream and gold ﬂnish_“ now availabe
from stook at £9/15/- only, plus 3/6
p. and p. H.P. terms available.

RC.54. Special Purchase! Latest type
3-speed incorporating ' T * type turnover
head. Cream finish. Original manufac-
turer's cartons.  ‘Definitely the last few
£8/19/6 only, plue 3/6 p. and p.

terms available,

GARRARD 120H ! ! ! 3-speed, mixer.
anto-changer unit with crystal tfo
head and saphire stylii. Provided with
Manual control for single records,
Finished in Cream and Brown. Erand
new in sealed manulscturers carton
with fitting and operating instructions.
£7/19/6 plus 5/- P. & P.

scale graduated 40-140 degrees centigrade, but the full scale defl is appr
150 microamps! Price 12/8 each only, plus 1/- P. & P

'OR. t TRANSISTORS! MULLARD TYPE 0.C71.
?,3 vo‘ﬁTcROgA??“cgg;;RoTv RA 011111’80 Available ex stock at new list price o!
<) Th LU i) D ot 24/- each also 0.C.71 at 21/- and 0.C.72
watts. Complete in black steel box at 30/-. All post free.
18¢in. x 113n. x 8in. Weight approx. 38 TRANSMITTER/RECEIVER
301b. Completcly smoothed, incorporates

No.
WALKIE-TALKIE. Range approx. B

Sodinm Lamp transformer Brand new, miles. Coverage 7.4-9 Mc/s. The set oniy
92/6. complete with valves at 25/-. in very

) good condition. We alsao have available
HEADPHONES. Low resistance. Brand " 38" sets absolutely complete with

-W.D. CLR.. ir, junction box, aerial, headphoncs, micro-

:]e:; le/; ;V ;) . w;:md new Ziswp_el;. ‘::pe phone‘, spa‘::" set of valves, wﬂ,l; !ul;

3 3 s i r rand

DHR, 4,000 ohms, 15/- per pair. High new In original sealed packing éases, at

resistance, 4,000 ohms brand new light- 09/8 each complete station, plus 5/
weight. 15/- per pair plus 1/6 p. & p. carriage. Export enquiries invited.

SPECIAL PURCHASE from Ministry
BRAND NEW.No 17 Mk. Ii
TRANSMITTER/RECEIVER

Built into strong wooden cabinet 15in. x |4in.

x 9in, Complete with headphones and
microphone. Range 5-8 miles with simple
aerial. Frequency coverage: 44-61 mc/s.

(5-7 metres). Uses standard 120 v. H.T.
and 2 volt L.T. batteries. Complete with
full operating instructions. 59/6,
plus 3/6. C. & P.

VALVES

We have perhaps the most up-to-date valve
stocke in the trade. A stamp wiD bring
complete list but the following is a selection
only of brand new imported valve types.
fully guaranteed. Purchaee tax paid.

EABCS0 10/~ DAF96 10/6 PL83 11/6
EAF42 10/- DF96 10/8
EBAl /6 DE92 10/6
/6 DK98 10/6
EBC41 10/~ DL9% 10/6
EBF80 11/6 or39/6perset
/- of four
ECC82 /- DM70  9/-

=
8
-
=19
ek kot et
L

0/6 PCF80
10/6 PCF82
0/8 PCC84 12/6 35W4 /6
12/6 PL81 13/ 50B5 10/
10/~ PL82 10/6 50C5 10/-
in addition we paturally have all usua'
surpius types available suck as 6V6GT
ete. All in our valve price Ust!

=
3
&
-

No. |7 Mk. 11, as above, but secondhand, in
good condition and complete, 45/- plus 3/6
P.

LOOK 11! A first class SIGNAL
GENERATOR that YOU ecan aiford.
The “ Weyrad " 8.G.M.1 covers
100 ke/s to 70mefs. in 6 bands, on
Fundamentals, with an accuracy better
than o 2%. Switched Audio Mod.:
500 cfs. For use on A.C. Mains 200/250v.
50 _;:yé:lles. PrFullgNngustraOed leaflet
available. ice £ - plus
2/6 P. & P. H.P ava,ilal‘)]ig./IOI ?

RECORD PLAYERS CABINETS—to sui
all types of eingle regcord and auto-
changer units. Priced from 45/-. Send
stamp for fully fllustrated list.

Another Cabinet Bargain! 8pecia) purchase
of wainut trolley-type cabinets originally
intended for use in projection T.V. Easlly
racognised as being of leading High Qua'ity
manufacturer’s stock. Can be easily adap-
ted to house tape recorder, amplifler, radio-
gram, etc., etc. Measurements external
244in, x 16in. x 28in. The whole ts
mounted on castors. Unrepeatable bargain
at £5/19/6 plus 10/- packing and carriage,
We have a large selectlon of all type
cabipets. A stamp will bring lst.

CLYNE RADIO LTD.

18, Tottenham Court Road,
London, W.I.

HEAVY DUTY VARIABLE AUTO TRANSFORMER. Input: Variable from 110 to 250 volts. OUT-
PUT: 110 and 280 v. at 1.2 kVA, Contained in grey metal case with carrying handle. Overall size: 10in,
W x 8in, D. x 12in. H Weight 1 qtr. 19]b. Brand new! £8/10/-. plus 7/6 carriage and packing:

0
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ﬁdehty"’ Tape Am-

g

REEL of T

CREDIT TERMS.

RECORDER FOR

£1/19/5.

(a) The BRENELL 3-SPEED TAPE DECK

{b) The TRUVOX MK. IH and MK. IV DECK3
(from) £24/3/-

{c) The COLLARO TRANBCRIPTOR “ TAPE
DECK ~ £20 (see note below)

(d) The LUSTRAPHONE MOVING COIL MIKE,

ARE IN S8TOCK.
NOTE.

STERN’S “figelity’”
F.M. TUNING
UNIT A 5 Valve
Tuner incorporating
the latest Mullard Per-
meability Tuned Unit.

e somice =
£14/10/0

(Plus 7/6 carr. & ips.)
TERMS: (a) H.P, Deposit £7/5/-
and 9 monthty paywents of 18/4:
(b)Credit Deposn £3/12/6 and 9 monthly pavments of £1/6/7.
Provides *“ Hi-Fi ™ reproduction with any make of Amplifier
and many Radio Receivers. 1t incorporates @ The latest
Vailve Li.ne up—ECCS.‘S 2 type EF85, EF81 and EMS0.
® A “ Magic Eye” Indicator @ Power consumption Is
1.7 amps. at 6.3 volts and 25 m/a. at 250 volts.

STERN'S ‘‘fidelity” COMBINED A.M. and
F.M. TUNING UNIT

This is TIDENTICAL 'o the Stern’s F.M. Tuner illustrated

above, but in addition incorporates the MEDIUM WAVE-

BAND and thereby also provides a selection of forelgn

stations. - -

(]
rrice £18/18/0 T575 &
TERMS:—(a) H.P. Deposit £9/9/- and 10 monthly payvments
ot £1/1/-; (b) Credit Deposit £4/15/- and 8 montbly pav-
ments of £1/14/7. Send S.A.E, if further data reauired.

‘..................‘.._.......................00...........0......‘.......,.........‘

PRICE of GOMPLETE RECORDER

INCLUDING MOVING COIL MIKE and 1,200ft.

(Plus £1 carrzage and insurance of which 10/- refunded on return of packing case.)

Deposit £11/10/- and 9 monthly payments of £4/4/4.
HIRE PURCHASE. Deposit £23 and 12 monthly payments of £2/2/8.

HOME CONSTRUCTORS
YOU CAN BUILD THE COMPLETE

(Plus £1 carriage and insurance of which 10/~ refunded on return of packing case.)

CREDIT SALE TERMS. Deposit £10/12/6 and 9 monthly payments of £3/17/11.
HIRE PURCHASE TERMS. Deposit £21/5/- and 12 monthly payments of

The BRENELL TAPE DECK and the ‘‘fidelity”’ TAPE AMPLIFIER are
supplied tested and ready for use and the actual assembly of the recorderis extremely
simple involving only a few connections for which a step-by-step chart is supplied.

IF YOU HAVE YOUR OWN CABINET WE WILL SUPPLY ...

THE BRENELL TAPE DECK, the °fidelity” TAPE AMPLIFIER, MATCHED P.M. SPEAKER
and 1,200ft. REEL. PLASTIC TAPE.

CREDIT SALE TERMS. Deposit £9 and 9 monthly payments of £3/6/-.
Deposit £18 and 12 monthly payments of £1/13/

TAPE RECORDER EQUIPMENT—IN STOCK . ..

(a) The *
in above szpe Recorder), including matched
P.M. Speaker £16/16/-

(b) The TRUVOX MODEL “C*
PLIFIER £17/17/-

£46'0

£42'10

fidelity ” TAPE AMPLIFIER (as used

TAPE AM-

HIGH IMPEDANCE, £3/7/8 (¢) The ARMSTRONG P.A.B.0. TAPE PRE-
(e) The ACOS CRYSTAL MIKE, HIGH IM- AMPLIFIER £12/10/- (suitable for nearly all
PEDANCE, £2/10/- tape decks)

All types of PLASTIC TAPE by E.M.I, 8COTCH BOY and GRUNDIG, Standard and Long play

‘We recommend that a CORRECTLY MATCHED PREAMPLIFIER is purchased with the COLLARO
Transeriptor. We can supply it with the preamplifier actually assembled on Tape Deck. £37/10/-
HIiRE PURCHASE and CREDIT TERMS are available on all above equ pment.

e ]
e THE LEAK “TL/10” AMPLIFIER
e and “POINT ONE"” PRE-AMPLIFIER

Provides a maximum output of
10 watts, maintaine in every respect the

renowned Leak teception . for preclsion
engineering, fine appearaoce and fastidious

wiring. PRICE £28 /7/0

COMPLETE
(Plue 7/6 carr. and i
TERMS: Credit: Demsnt £7/7/- and 9 month-
ly payments of £2/11/4. H.P. Deposit
£14/4/- and 12 monthly payments of £1/6/-.
Send §.A.E. for Inlly illustrated leatlet.

J}em NEW!! fotelity’

A TAPE RECORDER WITH EVERYTHING
EXCEPT A HIGH PRICE

BEFORE CHOOSING YOUR RECORDER YOU MUST HEAR

THIS NEW °‘ fidelity > MODEL . . . IT HAS

The BRENELL 3-speed Tape Deck and a ‘¢

plifier, based on a new design by the MULLARD TECHNICIANS

‘and which we consider to be one of the best now available . . .

Truly HIGH FIDELITY RECORDINGS are obtainable.
it

000000000000 000000CCOOOOOSIOIED !

EIIRE PURCHASE TERMS.

If you cannot
call and hear
this Recorder send a stamped
addressed envelope for fully descriptive leaflet

* High Quality Output Transformer
by Gilson

% 3 Speeds, 3%, 73 and 15in., TWIN
TRACK

% Position provided for use as straight
amplifier

 Efficient Tone Control arrangement

* High-grade Components throughout

* Two position equaliser for 3} and 7}in.

% Monitor and Extension Speaker Soc-
kets are provided

% Beautiful styling of cabinet

£36'0'0
(Plus £1 carriage and insurance

. of which 10/-refunded on return
of packing case.)

ALL
FOR

STERN’S “ COMPACT 5~
AMPLIFIERS

EXPRESSLY DEVELOPED FOR VERY HIGH QUALITY,
REPRODUC-
TION OF
GRAM.
RECOR].)DB
PARTICU-

LARLY
SUITABLE

] SOR HIGH

UALITY
REPRODUCTION

OF THE F.M.
TRANSMISSIONS

4

The ‘¢ Compact 5-2

A 2-stage high sensitivity
amplifier having SEPAR- A 8-stage version of the
ATE BASS and TREBLE “5-2" model but in this
CONTROLS and designed case having an additional
to glve up to approx. 5 stage and incorporating
watts with very pleasthg negative feedback. PRICE
quality. PRICE £5/15/-. £6/16/-.

The ¢ Compact 5-3 7

The Amplifiers are compact and very attractively designed
having a “ Hammered/Gold ” finish with a fully engraved
front panel by which the entire Amplifier is conveniently
mounted inte a Cabinet, occupying no more space than a
tl:‘onyﬂeltmonal Tone Control Unit. Send 8.A.E. for illustrated
eaflet,

POWER SUPPLY. Is obtainable from a small separate Unit
which apart from supplving power to either Amplifier, also
has additional supply available for a Radio Tuning Unit,
PRICE (additional) to abeve), £2/10/-

Open Monday to Friday 9 a.m.—6 p.m. Saturday

STERN RADIO
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AMPLIFIERS
PRE-AMPLIFIERS

WIRELESS WORLD

HIGH FIDELITY
FOR THE

HOME CONSTRUCTOR
COMPLETE KITS OF PARTS FOR THE “Hi-Fi"

129
¢ TUNING UNITS :

« RADIO RECEIVERS E

L]
0820000000000 0000000

ENTHUSIAST

QUALITY OF THI8S NATURE HAS NEVER BEFORE BEEN OFFERED AT SUCH LOW COST.

The MULLARD *5-10’
MAIN AMP-
LIFIER

This s the
very latest de-
sign and needs no recommendation from us. Our Kit is
complete to Mullard's epecification, including the latest
GILSON ULTRA LINEAR OUTPUT TRANSFORMER
and the entire MULLARD Vulve line up. ALL SPECIFIED
COMPONENTS ’I:ré’l‘s“l{li e CARTS

PRICE OF COMP! E KIT OF P.

{Plus 5/- carr. and ins.). £II/11/0

STERN’S “ fidelity ”’ PRE-AMPLI-
FIER TONE CONTROL UNIT

““ A design for the music lover”’

UNIT.
I TROL. (b) STEEPCUT FILTER:; (c) Continuously
variabie BASS and TREBLE CONTROLS and a variable
OUTPUT CONTROL which enables its use with any type

of Amphﬂsr q
£5/6/0

Briefly it has inpute for all tvpes of MICROPHONES,
HIGH and LOW GAIN PICK UPS and a RADIO TUNING

f)F COMPLETE KIT OF PART
W'E ALSO OFFER IT ASSEMBLED READY
FOR USE, £8/-/- (Plus 5/- carr. and ins.).

THE full SPECIFICATION and BUILDING INSTRUCTIONS for these three Units are available tor 1/6 each. THEY include
COMPONENT PRICE LISTS and simple * wire-to-wire *> PRAOTICAL DIAGRAMS.

SPECIAL PRICE REDUCTIONS .

It incorporates (a) GRAM EQUALISING CON- I

A GOMPLETE KIT OF
PARTS STERN’S

“HIGH QUALITY”
8-10 WATT
AMPLIFIER

Has power sup-
ply  available
for Badio Tun-
ing Unit.
Price of COM-
PLETE KIT
A OF PARTS
(plus 3/- carr.
e r81/10/0
WE ALSO OFFER IT ASSEMBLED

ani READY FOR USE for £9/10/0

(plus 5/- carr. and ins.)
This amplifier has proved one of the most popular models
vet offered to the HOME CONSTRUCTOR. It provides
really excellent reproduction up to 8 watts. employing
6V6's in push-pull and incorporating negative feedback.
Provides for the use of both 3 and 15 ohm Speakers. The
Complete BPECIFICATION and BUILDING INS8TRUC-
TIONS are avm]ahle for 1/6

** Wire-to-Wire
are availab]e separa,telv

luded and all C

. FOR PURCHASERS OF A COMPLETE “Hi-fi” AMPLIFIER

WE WILL SUPPLY (a) COMPLETE KIT OF PARTS to bulld THE MULLARD *5-10*" MAIN AMPLIFIER and the STERN'S * fidelity ” PRE-AMPLIFIER-TONE CONTROL

UNIT tor £16/16/- or we will supply THE TWO UNITS MADE UP and READY FOR USE for £19/19/-.

menta of 18/’7 or £5 Deposn and 9 monthly pav‘ments of £1/18/7.

"MODERNISE YOUR OLD RADIOGRAM”

Terms: Deposit £9/19/6 and 12 monthly pay-
TIT1S MUCH CHEAPER
THIS WAY !

THE LATEST DESIGN OF COMBINED AM/FM REPLACEMENT RADIOGRAM CHASS!IS and a NEW 4-SPEED RECORD PLAYER

STERN’S NEW ‘Fidelity’’ COMBINED
AM/FM RADIOGRAM CHASSIS
A genuinely hand-made chassis providing really high quality
on_ both Radio
and Gram.
PRICE

{Plus 7/6 carr.
and ins.).
TERMS: Credit
Deposit £6/14/-
and 9 monthly
payments from

£2/9/-.

Deposit 213/7/6
and 12 monthly
payments  of
£1/4/10.

BRIEFLY IT HAS:—
An 8 valve line up incorporating the latest MULLARD

preferred-type valves. @ Provides complete coverage of
the VHF/FM waveband plus the SHORT, MEDIUM and
LONG waves, @ Has EL84's in Push- Pull wnh negatnve
teedback of 8 watts output. @ Employs “ Piano Key
Selector 8witch and a Variable Tone Control. @ C

THE NEW ARMSTRONG P.8. 409 AM/FM
RADIOGRAM CHASSIS

A *“de luxe’ Chassis for those who want the highest
possible qnality
PRICE

{Plus 7/6 carr.
and ins.).
TERMS: Credit
Deposit £7/7/-
and 9 monthly
pavments of
£2/14/-, H.P.
Dep.  £14/14/-
and 12 monthly
payments  of

£1/7/3.

BRIEF SPECIFICATION: —

A 9 valve line up employing the latest MULLARD preferred-
type valves. @ Provides compiete coverage of the VHF/FM
Transmissions, plus the SHORT, MEDIUM and LONG
waves. @ Has Push-Pull output, with negative teedbmck.
ior 6 watts Peak output. @ Quick action “ Piano Key ”

Gram input socket for both Crystal and Magnetic Pick-ups.
® Provides for use of either 3 or 15 ohm Speakers. @ Has
“ Magie Eye ™ Tuning Indicator. @ Dimensions 13in. X
94in. x 8in. high, Dial size 11§ln. x 5iin.

an Basa and Treble Controls. @ Has
* Magic Eye Tuning Indicator. @® Two Gram Inputs are

provided, one for Crystal Pick-ups and the other for Magnetic
tvpes ® Dimensions 13in. X 94in. X 8in. high, Dial size
113in. x 5iin.

THE NEW MODEL “H' COMBINED
AM/FM RADIOGRAM CHASSIS
Designed for first rate reproduction ot Radio
and Gram Records

PRICE

| 21/10/0

I(Plus 7/8 carr.

and ine.).
TERMS: Credit
Deposit £5/10/-
and 9 monthly
pavments of
£1/19/2. H.P.
Dep. £10/16/6
and 12 monthiv
payments of 19/10.
BRIEF 8PECIFICATION:—
Full AVC on LONG, MEDIUM and SHORT wavebands and
amplitude limitation on FM bands. @ Incorporates internal
aerial (Ferrite Rods) for local station recention on MEDIUM
and LONG WAVES. @ Coverage is FM 87 to 201 Mc/s,
Short 18 to 50 metres, Medium 187 to 540 and Long Wave:
band 1000 to 2000 metres. @ Recently developed Valve
line up of ECCS5, ECH81, EF83, EABCS0, EL84, EZ80
and EM80 Tuning Indicntur. [ O\npum is 4 watts and any
3 or 15 ohm P.M. Speaker can be used. ® Connection
Bockets on the Chassis (a) Pick-up, (b) Extension 8peaker,
for 3 or 15 ohm types. e Overail slze 12in. X 9in. X 7§in.
bigh. Diul, 11%in. X 6in.

ND s A E. IF FURTHER INFORMATION IS REQUIRED ON THESE CHASSIS.
recommend THE NEW COLLARO MODEL 458 4-speed Autochanger, and if a LOUDSPEAKER is required .

To complete s GENUINELY HIGH QUALITY RAD
We recommend THE 8- or 10-inech W.B. STENT!

SPEAKEB it requu-ed) SEND 8. A E. FOB DFTAI S

CASH ONLY OFFER [

This latest B.8.R. P
MONARCH. 4-SPEED ;79
AUTOCHANGER .

£7/19/6 e

8/- carr.and ins.).

@ These units
will autochange
on all three
speeds, 7in.,
10in. and 12
in.

A

@ They play
MIXED 7in.
10in. and 12in. records of same speed.

@ They have separate sapphires for L.P. and 78 r.p.m.,
which are moved into position by a eingle switch.

@ Minimum baseboard size required 14 x 124in., vm.h
height above 5%in., and height below baseboard 2}in.
bulk purchase ena.bles us to offer these BRAND NEW
UNTTS at this exceptional price,

109-115 FLEET ST.,
LONDON, E.C.4.

Phone : FLEet Streec 5812-3-4.

We
B.IAN “ Kx-Fi B MODELS. We have SPECIALLY REDUCED PRICES for purchasers of a CHASSIS and RECORD PLAYER (and

" | RECORD PLAYERS |

THE VERY LATEST MODELS ARE OFFERED AT

|GREATLY REDUGED PRICES

TLANSCRIPTION UNITS. [ ] and 4-SPEED
AUTOCHANGER e AUTOCHANGERS with MANUAL
CONTROL POSITION, Bend 8.A.E. for ILLUSTRATED
and DESCRIPTIVE LEAFLET.

SPECIAL CASH OFFER

A good quality 3 Stage (plus Rectifier) GRAM AMPLIFIER
together with a 8iin. P.M. Speaker and this attractive
PORTABLE CASE.
ALL FOR ONLY £8/7/6. The Amplifier incorporates the
latest B.V.A. Valves, types ECC83, EL84 with EZ80
Rectifier and has separate BASS and TBEBLE CONTROLS.
The CASBE is attractively finished in Rexine, maroon and
grey, and has space for almost any make of Autochanger.
We also gell the two separately:
, () AMPLIFIER and 8}in. SPEAKER
{b) PORTABLE CARRYING CASE

———— — — — —— —— —

We have in stock

FOR CALLERS ONLY g i i s
PARTS including F.M. Tupers, AM/FM Tuners, Midget
Battery Portable and Mains Units, ete., etc. .. We also have
the most comprehensive stock of WIRELESS and
ELECTRICAL COMPONLNTS.

STERN’S
“SUPER SIX"

6 Valve
3 Wwaveband
Superhet
Provides good se-
lection of stations
and really good

reproduction on
both RADIO &

I GRAM.
£1 4-0-0 (p'us 7/8 arringe and ins.

PRICE
ONLY
CREDIT TERMS: Deposit £3/10/~ and 9 monthly pay-
ments of £1/5/8. H.P. TERMS: Deposit £7 and 10 moath-
Iy payments of 16/-.
BRIEF SPECIFICATION .
Delayed AVC on all wavebands
Presclection feedback
Latest valve line-up: 12AHS, 6BA6, 6ATE, two 6AQ3s
and 5Z4 (or equivalents)
Push-pull output gives approx. 8 watts
Connectlons on chassis for extension speaker, gram
and maing supply to gram.
Coverage 18-50 metres, 190-860land 800-2,000
Overal! size 11 %73 x 8§in. high, diai 8} x 44in.
A bronze dial escuteheon I avallable for 4/8.

k% RN ok
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. you will realise that Grampian high fidelity equipment
gives you the nearest approach to ‘‘ Concert hall listening ”
in your own home. You will, for instance, appreciate the extra-
ordinary delicacy of reproduction achieved by their new 12in.
loudspeaker. A great deal of research and new manufacturing
methods were necessary to produce a speaker unit with such an
extended audio frequency coverage at such a reasonable cost.

GRAMPIAN |
12" SPEAKER UNIT —)
Type 1255/15

Frequency Range ...... 20-15,000 c.p.s.
Voice Coil Diameter ............ 1in.
Voice Coil Impedanca: ...... 15 ohms
Fundamenta] Resonance: ...... 40 c.p.s.
Power Handling Capacity: .. 10 watts.

Flux Dengity: 14,500 lines per sq. cm.
Total Flux :

130,500 lines per sq. cm.
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CYCLES PER SECOND INPUT § WATT
RESPONSE CURVE for speaker unit 1255/15

A specially designed reflex cabinet
suitable for either corner or side of
room is now available as an easy-to-
assemble kit of parts, complete with
grille material ready to assemble, stain
and polish. Although it is primarily
intended for use with the Type
1255/15 speaker the cabinet will give
excellent results with other units of
similar specifications. Price £11

Deferred terms available if desired for
both speaker and cabinet kit!

Full details from:

G VANV VAN

REPRODUCERS LIMITED

Makers of quality high fidelity equipment

17 HANWORTH TRADING ESTATE, FELTHAM, MIDDLESEX
Telephone Feltham 2657/8

WIRELESS WORLD

JaNuaRry, 1957

All your TV Components ks

from one source

e s e o e s S i S S S S S ! rm

including Pinnacle .%
Valves - guaranteed

for One Year

i"ﬁ

m Types available for SAME DAY despatch B&EN

List P.T, !
Price

nacle
No.

in-
Type

Send headed paper for Trade Terms, C.W.0. or C.O.D.
Please add postage and packing (1/6 up to 10/-,2{-up to £1,2/6 up

to £2).

Ordenng a number of items at one time will show a con-

siderable saving. The minimum rate for postage and C.0.D. mide
by the G.P.0O. is 2/6. All orders over £5 Packing and Postage Free.

REPLACEMENTS

\ 134/136 LEWISHAM WAY, NEW CROSS,

S.E.14.

TiDeway 3696-2330.

Telegraphic: FLIBAK, London, S.E.|14

BUILD A RADIO FOR 376 or 47/6!

& Build this
POCKET

\  RADIO
for

31/6

Tn response to manv requests we now
present the double-triode “SKYPOCKET,”
a beautifully designed precision POCK-
ET RADIO. Can be bullt by anyone
without any radio knowledge whatever—
EVERY SINGLE PART TESTED
BEFORE DESPATCH; our simple,
pictorial plans take you step-by-step.
This set has a remarkable sensitivity
due to painstaking design and careful
choice of component values. Covers all
medium waves 200 to 550 Metres, includ-
ing " Home. ' " Light.” Lusembourg.
ete. Size onty 5fin. x 3in. x 2in. in
strong plastie case with panel, cover and
station-printed ivorine dial. A really
personal pocket-radio WITH OWN DE-
TACHABLE ROD AERIAL, uses persona!
‘phone, ideal for Bedroom, Garden,
Holidays, Second-set, etc. Campletely
all-dry low consumption battery operation.
Specially chosen high-efficlency coil.
Average building time 1 hour.  Total
Building Cost—inciuding Case, Double-
Triode valves, ete,, in fact, everything
down to the last nut and bolt—ONLY
37/6 witb plans. Postage, etc., 2/-
C.0.D. 1/6 extra. (Parts gold separately.
Priced Parts Lists, etc.. 1/6). Demand is
sertrin to te beave—so SEND TODAY

Build  this

exception-

ally  sensitive  twin /
triode radio, Uses
unique assembly system
and can be built by

anyoune radio  knowledge
black-crackle steel case with specially
made black and gold dial with stations
printed. Bize of radio only 64in. X §in. x
3in. Covers all Medium and Long waves,
works off throwout aerial (about 6ft,
long)—uses one only ™ Ever-Ready "
all-dry battery which lasts many months,
as H.T. consumption is only 1 to 1.5
mA. Ideal for Bedroom, Garden, Holidays,
ste. Many unsolicited testimonials.
Mr. Woods, of Boston, writest “T am
quite pleased with the little set I jurchased
from you., T can get the ‘‘ Home,”
“ Regionals,” *“ AF.N.” and lots ot
Poreign Stations. I am very satisfied—
it is worth every penny of the price.”
Building cost—all parts—everything down
to last nut and bolt, 4'7/6, including
post, packing, ete, Uses persomal ‘phone,
Set of ¢ Easy-to-Follow » plans, priced
parts list, ete., 2/-. (Optional extra stage
with speaker and button base valve.
All fit inside case—costs only 38/6.
Post free,). Note: We stock complete
range of components and valves.

ORDERS DESPATCHED BY RETURN
Limited

w— SEND TODAY!

ALL PARTS AVAILABL®Y SEPARATELY

without any
in 45 g

CONCORD ELECTRONICS (Dept.

W.W.1)

69, Preston Street, BRIGHTON,
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3-SPEED AUTO-CHANGERS

BRAND NEW IN MAKERS' CARTONS

GARRARD RC.120/H. 3 speed.
Complete with t.o, -crystal pick-up.
Incorporates manual and auto control
enabling records to be played singl
if desired. Cabinet space requirec?:
14 x 12§ x 48in. above and 2in. below.

Very special offer

Cream/brown finish. Limited number
only. List £12/15/-. £7.19.6 hponent.
LASKY’S PRICE . . AM/FM tuning.
Carr. 3/6. Cabinets available. bands,

ELS8]1.

GARRARD RC.80. Full length

of a limited number only at
wonderful bargain pricel
throughout of latest high grade

T 2 5 valve plus metal rect.,, gram socket and
switch, piano key wavechange tone control, independent
. Covers med., long and V.H.F. wave-
Valve line-up: ECC85, ECH81, EF89, EABCSG,
For A.C. mains 100-250 v.

WIRELESS WORLD

RADIOGRAM
CHASSIS

Built I Carr. 10/6.

arm with two XMS heads or GC2
to. crystal head. List £20/15/-.

LASKY’S PRICE £13.19.6

Carr. 5/-.

B.S.R. 4 Spd. with t.o. crystal pick-up.

Incorporates auto and manual control

enabling records to be played singly.
s

LASKY'SPRICE £8 15,

T.O. CRYSTAL CARTRIDGES
B.S.R. complete with two styli.
LASKY’S PRICE 18/6, post free.

ACOS typé HGP.37, as used in latest
radiograms, L.P. and standard. Com-
plete with styli, 22/-. Post 1/-.

DECCA PICK-UPS
3-speed with t.o. crystal head HI/G,
tmdp rest. Brown plastic.

LASKY'S PRICE 32/6. Post 2/6.

The New WEARITE' ‘““ DE-
FLUXER,” 50/-. Post 2/6.

17 c.p.s.

£7/15/-.

SPECIAL P.A. OFFER!

TRUVOX *“SENIOR *
SPEAKER
DRIVING UNIT
(Pressure type)
WELL BELOW
HALF PRICE!

New and unused in makers’ cartons. A P.M. moving
coil loudspeaker driving unit with a power handling
capacity of 15 watts peak. Provides substantially
linear response from 200 to 10,000 c.p.s.
12ft, cinema horn
The Throat has an 18 t.p.i. thread with an
external diameter of 1%in.

LISTED AT LASKY’S
PRICE

With a
the unit will reproduce down to

5 9,6 Carr. 5/-.

LASKY'S BATTERY PORTABLE FOR HOME

CONSTRUCTION ON PRINTED CIRCUIT

You can build it com-
plete with valves and
case for only

£7.7.0

Post 3/6 extra.

10 STAR FEATURES make this the finest portable radio
ever offered to the home constructor. Peak value for money
has been achieved without any sacrifice of quality or design.

SIMPLICITY OF CONSTRUCTION, The use of all
the latest innovations gives maximum simplicity of construction
combined with fine quality performance. In particular, the
PRINTED CIRCUIT greatly simplifies construction and
completely eliminates the possibility of wiring errors. The veriest
novice can build this portable radio easily and quckly and the
cost complete, less batteries, is only £7/7/-. Plus 3/6 postage.

Demonstration models at both our addresses.

SEND FOR CIRCUIT DIAGRAM

with assembly data, all instructions, illustrations
and full shopping list. Price 1/6 post free.

% PRINTED CIRCUIT, size
7}in. x 2}in.

% 4-valve Superhet, med. and long
waves,

% Low consumption
Double Battery Life.

% Ferrite Rod Internal Aerial.

% 3 or 5in. P.M. Moving Coil
Speaker (your choice).

v Brand new T.C.C. Capacitors.

Y% Automatic Volume Control.

Y% New style Contemporary Case.

% Lightweight and Handsome
Appearance.

v Every Component
separately.

Valves.

available

YOU CAN BUILD A POWER SUPPLY UNIT FOR THIS PORTABLE.
For 200-250 v. A.C. mains. Made for the new low consumption valves. COMPLETE KIT containin,
printed circuit, brand new TCC condensers, latest STC metal rectifiers, all components, and full

instructions, 45/-, Post 2/-,

Also suitable for most other portables.

Full details on request.

SEND 3d. STAMP FOR OUR LATEST BARGAIN LIST.

MORE MONEY-SAYING LASKY BARGAINS ON NEXT PAGE
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TAPE DECK CASES
ALMOST HALF-PRICE

Strongly made and finished with light
grey leatherette with black/silver bands,
finger-shaped handle for easy carrying,
strong hinges and clasps. Pocket in lid
for tapes and spools, door for micro-
phone, etc. Overall dim.: 15}in. long,
134§n. wide, 9in. deep. Inside dim.:
14%in. X 124in. X 5}in. A real general
purpose job; will take almost any type
of Deck including Collaro Tape Trans-
criptor, also almost any type of Record
Changer including RC.80, etc.
LASKY'S
PRICE 5 9 /6
Post 3/6.

LARGE SELECTION OF CABI-
NETS for TV and radiograms, carrying
cases for record players, tape recorders,
etc. Your enquiries invited.

SINGLE RECORD PLAYERS

B.S.R. type
3-spd. motor and pick-up with HGP.59
t.o. -crystal complete with styli.

TU.8, as illustrated.

LASKY’S PRICE

Post 3/6. 92/ 6
Above motor and turntable less pick-up,
57/6. Post 2/6.

COLLARO RC.3/554. 3-spd. Single
Record Player with Studio t.o. crystal
pick-up and styli.

LASKY’S PRICE

Post free. £6'1o'

HI-FI SPEAKERS
Large stocks. Goodmans, Wharfedale,
G.E.C., Lorenz, etc.,, including the
new fedale 3-speaker system
SFB/3.

HI-FI AMPLIFIERS
Full range in stock. Quad, Rogers,
Leak, R.C.A., Pamphonic, Unitelex,
W.B., etc. Demonstrations at Totten~
ham Court Road.

IGRANIC JACK PLUGS, 2'6.
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A REALLY FIRST CLASS
F.M. TUNER
FOR HOME CONSTRUCTION
ON A PRINTED CIRCUIT

Note these star featuresi—
% HIGH SENSITIVITY.

% ALL BRAND NEW T.C.C
CONDENSERS.
AERIAL COIL AND R.F.

COUPLING COIL PRINTED ON
CIRCUIT.
% 5 VALVES AND 2 GERMANIUM
DIODBES.
By the use of a printed circuit the I.F.
and R.F. amplifiers are extremely stable
at maximum gain and results are consis-
tent on all tuners.
Valve line-up:—
R.F. Amplifier, Z719 or EF80.
Mixer and Osc., B719 or ECC85.
Ist I.F. amp., W719 or EF85.
2nd L.F. amp., W719 or EF85.
2 Germanium Diodes GEX.34.
Driver Limiter, Z719 or EF80.
CAN BE BUILT FOR 8 GNS.
(Including Valves)
Write for full instructions data and
illustrations, 2/6 post free.
All parts available separately

JASON
“ ARGONAUT”
AM/FM TUNER

A super-sensitive Tuner for F.M. and
medium waves. The complete parcel
with power supplies, £13/19/6. Post 3/6

Data Book, 2/~ post free.

All components available separately.
Send for itemised price list.

Chassis Assembly, §7/9, post 2/6.

I.F. and Coil Set, 78/-, post 1/6.
5-Valve RADIO CHASSIS

Ideal as radio receiver for inclusion
in a TV set. Brand new and unused.
A.C./D.C. 200/250 v. LPR. 465 Kkc/s.
A.V.C. 4 watts output, 3-station pre-set,
frame aerial, fully aligned, chassis 10 x
5%in.,, max. height 5}in. Completely
wired and ready for use with the addition
of a speaker and output transformer.
Two controls, volume and station switch.
Valves used: 10Cl, 10F9, or UF14,
10LD11, 10P14, U404 or UY4l.

LASKY’S PRICE
less valves. Post 3/6.

WIRELESS WORLD

SAVE POUNDS!

FAMOUS MAKE
TURRET TUNER

Complete
with

Covers
all Chan
Bands 1 5
. Valves i
used: PCC84, R.F. double triode, cascode
R.F. amplifier, PCF80, triode pentode, f.c.
and mixer. LF. output 33-38 Mc/s.
Easily modified to other LF. outputs.
Full instructions and ecircuit diagram
suppled.

12 CHANNEL TUNERS

Famous make. Covers Bands T and TIL
Complete with valves EF80 and ECCB8I.
Ceramic valve holders, finest quality
components, Switch and fine tuning.
LF. output 20-25 Mcfs. Freq. coverage
50-87 Mecfs. and 175215 Mcfs. Full
details and clrcult diagram supplied.
LASKY'S PRICE

Post 3/6. KNOBS 2/9 extra.

BAND [l CONVERTORS
BELOW HALF-PRICE !

COMPLETE Wl'l'H POWER
SUPPL

Brand new, manufactured by
one of the well-known Pye
group. In attractive plastic
case complete with three brand
new Mullard valves: Cascode
R.F. Amp PCC84, Osc. Mixer
ECC81, Rectifier EZ90. Not
a kit but complete with valves,
ready for use. Original list price
£9/9/-.
LASKY’S PRICE

7 9 ,6 Post gx;-d Pkg.

JASON F.M. TUNER

Special parcel containing data book,
condenser. full set of colls. I.F.s ratio
detector, ete.
list 2/- post free. 68/9
Post 2/6
crystals and can be built for £6f15/-,
plus 3/6 post.

chassis, frout panel, dial, drive tuning
DATA BOOK with price

Note: This tuner uses 4-6AMG and 2
DULCI F.M. TUNER

Incorporates its own power supply and
provides complete V.M. coverage. Oper-
ates with most radio receivers and any
make of Amplifier. Valve line-up:
EABC80, ECC85, two EF89, 6X4 (Rect.),
EM80 magic eve indicator. Dial 101 x
6in. Overall size 9 x 6 x 5}in. high,

Conplete, £17.10.0
DULCL AM/FM TUNER  £20/17/-.

METER BARGAIN
2}in. moving coil. . Brand new
micro-ammeters F.8.D.  0-750
micro-amps., 15 ohms. resistance
15/-. Post extra.

ORDER BY POST |

January, 1957

BUILD THIS FIRST-CLASS TAPE RECORDER
AT MANY POUNDS SAVING

LASKY’S PORTABLE
TAPE RECORDER
KIT
Comprises:-

% Fully fitted portable
case 59/6

+ Latest type Truvox

Deck .......... 23 gns.
% Tape Recorder Am-
plifier ........ 12 gns.
7x4 Eliptical Speakelré

% 1,200ft. EEM.L. T;;s)e,

% 7in. Plastic Spool, 4/6
LASKY'S PRICE
COMPLETE KIT

36 GNS. Carr. & Pkg. 25/-.

LATEST BRENELL
TAPE EQUIPMENT
Deck. 38-speed, 3 motors, record and play

back. 18 gns.
Amplifier Mk. II. B watts, for use with

3 obms speaker. Magic eye. 184 gms.
Carrying Case £4/18/-.
Comaplete equipment less mike, with

tape, in carrying case ready for use.

48 ans.

LASKY'S RADIO
CONSTRUCTOR PARCELS

Full details on request.

PARCEL No. 1
Contains everything to build a 4-valve
3-wave superhet for 200/250 A.C. mains.
Uses 6K8, 6K7, 6Q7, 6V6 valvea. Attrac-
tive wood cabinet, walnut veneer, or
plastic cabinet as illustrated. Size 12x6}

x64in. deep. CAN BE BUILT FOR
Carr. and packing 2/6. £7 .1 9-6
PARCEL No, 2

Contains everything to build a T.R.F.
3-valve set for 200/250 A.C. mains, medjum
and long wave, Uses 6K7G, 6J7, 6V6 and
metal rectifiers. Neat plastic eabinet,
wainut or ivory finish, or wood cabinet.

Size 12x64x5}n. deep.
“eax 3o soit ron  £9.10.0

Carriage and packing 2/6
INSTRUCTION BOOK for elther above
sets 1/- post free.

CABINETS ONLY, plastic or wood, 17/6.
Carriage 2/6. All components availa,hle
separately.

ALUMINIUM CHASSIS

18 S.W.G. undrilled, 4 sides,
reinforced corners. Depth 2}in.
6X4 4/~ 12%x8 7/~ 16 X 10 8/3;
8x6 5/~ 14%9 7/6; 12x3 4/9;
10x7 6/-; 16 x9 8/=; 12%6 6/6.
Post 1/- per chassis extra.

LARGE RANGE OF
TAPE DECKS

Collaro ‘¢ Tape Transcrip-
ter,” £20.

Truvox 23 gns.

Lane £18/10/-.

Brenell 18 gns.

Wearite £35 and £40.

SPECIAL OFFER
TAPE DECK
MOTORS
Anti-clockwise, shaded pole, Col-
laro 25/~ Garrard 26/6. B.T.H.

28/6. Post extra.

NEW PLASTIC
RECORDING TAPE
‘“ Ferrovoice,” on plastic
spool, 1,200ft., Listed at

32/6.

LASKY’S PRICE =
Post 1/-. 25/
Spare 7in. spools, 3/6.

Special Offer! Magnetic
Recording Tape, kraft base.
On Cyldon metal spools:

1,200ft. 11/6; 600ft.
On plastic sp(,)ols: 7/ 6
1,200ft. 12/6; 600ft. 9/6.

PURETONE Tape on
plastic spool, 1,200ft., 14/11
Post 1/~ extra.

All makes of Tape includ-
ing thin long-playing. Also
spools,

GERMANIUM
CRYSTAL DIODES
GEX.00
GEX.34 =3
GEX.54 and OA71 ........ 5/

FERRITE ROD
AERIALS
Med. and long waves, wound’
ready for use. Each 6/9, post 1/-.
FERRITE ROD
5in. long, %in. diam., with full
instructions for making a Fer.
rite road aerial, 2/8, post 1/-.

STANDARD 2-GANG
CONDENSERS

.0005 mfd.,, with fixing
feet. Each 5/I1. Post 1/6.

MORE MONEY-SAVING LASKY BARGAINS ON NEXT PAGE
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MAINS TRANSFORMERS
All 200-250 v. 50 c.p.s. primary, finest
quality, fully guaranteed.

MBA/3. 350-0-350 v. 80 mA. 6.3 v. 4 a.
5 v. 2 a. Both filaments tapped at 4 volts.
19/

MBA/7. 250-0-250 v. 80 mA. 6.3 v. 8 a.
5 v. 2'a. Both filaments tapped at 4 volts,
19/6.

AT/3. Auto trans. 0-10-120, 200-230-
240 v. 100 watts. 19/8.

MT/340, Tapped imput 200/250 v. 300-0-
300, 100 mA., 6 v. 3 amp., 6.3 v. L5 amp.

WIRELESS WORLD

16"

EVERYTHING FOR HOME CONSTRUCTOR & SERYICEMAN

METAL CONE CRT

AT ENORMOUS SAVING!

I BRAN

D NEW AND PERFECT |

Convert to big picture television at a price

you can afford. Note especially that these
are not ‘‘seconds’ but perfect tubes without
fault, and supplied in original cartons. Brief
specification: 6.3 v. heater, ion trap, 14 Kv.

133

FILAMENT TRANSFORMERS

16/6. All 200-250 v. 50 c.p.s. primary,
M'r/m Tapped input 250-0-250, 120 mA. E.H.T., wide angle 70 deg., standard 38 mm. P
v. 5 ﬁg, 131‘{y shrou\i’ed 2?/6 neck, duodecal base, magnetic focus and deflection. g%ef,[ l%u:&tg’ fully guarant;/ed
Maximum length 17 #in. Gives large 11 X 148in. black and 6.3 v. 3 amp 9/6
6-VALVE RADIOGRAM white picture. GUARANTEED BY US FOR 3 MONTHS. 6.3v. 1amp.... . ... ..
CHASSIS COMPLETE Full data, cornections and suggested time bases supplied with 0-30 v. 2 amp. rapped voltages 19/6
WITH VALVES every tube.
Famous Manutacturer’s Surplus 6-valve LIsTED AT £23.9.10 LASKY’S PRICE £8.9-6 MAKERS, SURPI.US TV
3-wave Buperhet. 13-50 m. short. 200- c a1 22/6
550 m. medium., 1,000-2,000 m. long. arr. and Insur. extra.
Brand new Mullard valves: ECH42, EF4l, Masks, Anti-Corona, Bases and Ion Traps available. BUMPBNENT BARGAINS
L83, EB41, 6V6, gt EZ40 and finest P N v WIDE ANGL
quality components. Gram., switch, 465 Not a Kit Lie EHT tmrﬁ E fagmﬂ‘-]:;ube
Kcfs. LT, tone control, three-colour dial. FEW ONLY b °t : ‘Ilt core, 9-16kV. .. ... .. L 25/-
Overall size 13} x 5in. helght 12}in. Aper- I7IN. C.R. TUBE. :” f“' Seanning Coils, low imp. lne and
ture required for dial and controls 11X Type C17FM o — ready for use N frame SaTeny Pasgscagnes o 25/-
y r ‘errox-cul eore: canning .
ifll:'.mCmplm with valves, output trans., sular, A ’sed, 63 :z‘nld I‘%ne 3_;!!%);!(7 TtIa‘m! ngro o
g § heat Brand new an 0 51 ng. Line Trans.
LASKY'S PRICE £10.19.6 | jiuery e mev incorporates width and_linearity
Carriage and Packipg 7/6 extra LASKY’S fl?:g‘::in mg‘;&‘:}f“i w"'h ,oﬁc.“.".’ 50/
PRICE £1 4.1 9.6 Frame Output Transformer. .. 6/6
5-VALVE RADIOGRAM . Scanning Cotls low tmp. line and
Also, 14in. at £12/19/6. frame  ........ 17/8
CHASSIS complete with valves, 3
£9/19/6. Carr. & Pkg. 7/6. Carr. and ins. . Fr;t;:x_'(:‘e:r ‘Hne b]ocklvx?g“fu's?. trans- e
Focus Magnets Ferrox-dure.. 19/8
HI-FI ELECTROSTATIC TRANSISTORS P, Focue Maguets, Iron Cored 19/3
SPEAKERS Special Offer. Junction 300 m/s. Smoothing Chokes. T
(“ TWEETERS ") AT type suitable for use in Electromagoetic focus  coil
E PRICES local station receivers, combined scan colls. ............. 25/-
REDUCED amplifiers and pre- . - STANDARD 35 mm.
For high ﬁdEIltyﬁ sound rerg;o- k ampllﬁel'cs},l e1tco FAMOUS 9]2 AMPL'F'ER le}}“em Output  Transformers. No T
duction. Easy to fit to any radio. Ea - B & Lo oo o Rl EHET el
TV receiver or amplifier. Il=ulg Post free. / AT BARGAIN PRICE Llne' Outpuli.n;rmg.sjomifm :lgd};}r
3{5:3 Be':fcl circuit diagram supplie i R;: r‘dJ*'.shlLs"}"c‘)% . C h'ﬁh f de';," ';al dzl o and recofr d,,“’"é"'gﬁé' 305,‘;‘:"1;’;'“&'??&' . hw 'h'zi;;' = md 19/6
ased on the circuit of t
LSH75. For outputs up to 6 0C70, 21/~ OC7, 24/ with the followmg'rzo'ntrols eVolume. Dxmy Igranie. .
watts, 8/-. 0C72, 30/-. Bass, Treble, Treble Slope, Presance. Frf-mEfOP line blocking oscillator
LSH518. For outputs of -10-12 BRIMAR PERFORMANCE BT aoet oo 90000000
watts, 12/6. TRANSISTORS Power output: |2 watts. Peak, 15 watts. Fotas Mimats
LSH100. For outputs up to 20 T81, 18- T82, 21/ Sensitivity: 100 millivolts for 12 watts. Without Vernier..
watts 14/a. TS$, 24/-. TP1 or TF2, 40/-. Noise and hum level: —85 db, on |12 wacts. Fowu‘;/hCoi‘l,ﬂll?;(.:im.-m otio iZIG
_ Ve —— Freq. Response: +1 db. 30 cps. to 25 ke/s. 200 m/a. Smoothing Oheles. . 1616
LPH65. Moving coil Tweeter. TRANSCRIPTION Distortion: 2nd Harmonic—7 watts
Imp. 5.5 ohms, freq. range 2,000- TURNTABLES output 0.1%, 10 watts 0.149, 12 watts
2,200, 50 c/s. For outputs up by Lenco, Garrard, Collaro. 1 0.2%. I.ASKY’S FOR
to 6 watts. 2}in. diameter, 39/6. Negative Feedback Applied: 12 db.
All post free. RIISS RECEIVERS Qutput Impedances: 3.75 and 16 ohms. VALVES
Available on Easy Terms. Valve line-up: 2729, B309, two N709 20 000 IN STOGK
MOVI NG COIL In original wood transit cases. U709, Here are a vew examples of brand
P.M. SPEAKERS Used, Grade 1, £9/19/6. LASKY'S 4@ GgNs,  Complete with new surplus and imported valves:
= . Used, Grade 2, £7/19/8. PRICE J Osram valves
3in. and 33in., 19/6. ' 1 ERSl /8 EV4l 10/8 EY51 12/8
5in. | 6}in. | 8in. | 10in. | 12in Spiil Carr. extra. EBSL .46 Een0 ok Hosi 118
5 5 5 : EABCS0 10/- 16
16/6 | 17J6 ' 25/- | 32/6 |29/6 :%‘;ﬂg;ﬁk ‘g;‘:&‘g?“gsg? Demonstrations at Tottenham Court Road AT 8;_ EEES %2/6 e &
Full details on request. BOAL EF8o EZ80
6%in. with trans......... 21/- p 5%%5 8/- 10/- /6
3 3 A /- 6K8 10/ PCF82 12/8
7 x 4in. Elliptical........ 19/6 ECC84 15/~ 6V6 8/6 Irjgcsa 1%/6
10 x 6in. Blliptical. . 226 { % LASKY’S ANNOUNCE A NEW } o8 o e 26 rist 1
Y ECC8L 9/- 6R7 6/8 PL83 11/8
§ GOODMANS [2in. PORTABLE GRAM AMPLIFIER KIT 1ATT g6 o 06 PYS) 10/
AUDIOM 50 ; i 12aX7 9/8 DL96 10/ 6AT7T %
Of very small dimensions and suitable for any type of mains operated / 0/ /8
P.M. SPEAKERS portablye Record Player. Al brand new components, latest circuit ggg?z E{;& 3599(? }8;: §§‘j ;g
- technique. The price of the Kit, complete with valves, rectifier and ECH8I 11/8 Setof432/6 1T4 18
10 watts. Limited number 3 6 x 4in. elliptical speaker, will be under £4, ECL80 11/8 DM70 9/- IR5 16
only. Listed at £6/15/-.
[} Full details on request. Also full stocks of B.V.A. Valves and C.R.
LASKY’S PRICE 97 6 Tubes at the new lower list prices.
) Post free / 4 DATA BOOK and shopping list, 1/6 post free. WRITE FOR COMPLETE LIST

BAND III AERIALS. All types, outdoor

or indoor, also Diplexes, Crossover Boxes,

H.P. TERMS AVAILABLE I
Co-axial Plugs, Socket and Cable.

Write stating requirements.

TWO ADDRESSES FOR PERSONAL CALLERS
OPEN ALL DAY SATURDAY EARLY CLOSING : THURSDAY

42 TOTTENHAM COURT | 370 HARROW ROAD,
ROAD, W.1. PADDINGTON, W.9.

Nearest Station: Goodge Street, (Opposite Paddington Hospital)
MUSeum 2605 LAD 4075 and CUN 1979

ALL MAIL ORDERS TO HARROW ROAD PLEASE |

L
(HARROW RD.) LTD.
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There is always a fine selection of equipment at

A room - to - room
telephone . . .

TN
—
o) = 2
Ideal for two-way conversation, =y
house-to-garage or internal com-
munication.
® No batteries re- \\
quired
® No soldering re-
quired

/‘\ ® Just connect it up and
— \ it works
\ / = ﬁ The sets consist of 2 high-quality
2
3

microphonefreceivers (new and
/) boxed) and 15 yards of rwin wire.
) b COMPLETE FOR 8/6
\ plus 1/- postage

INVERTERS °

Miniature 3-phase (ex-compass unit) 24V input with 17V 3-phase, 400¢c/s
output. ese have been used by model makers as motors and are
known as the ‘“ 5/- Motor,” Will run quite successfully on 12 volts.
5/- plus 2/- p.p.

AN/APN.1 TRANSDUCER

This Unit consists of Magnet, and Coil which
is attached to an aluminium diaphragm sus-
pended freely and perforated to prevent air
damping. Mounted on a Ceramic cover
which sits over the diaphragm is a form of
2-Gang capacitor which has a swing from
10-50 pF.

The above unit is used as part of Wobbulator
described on page 252 of the June * Wireless
World.” PRICE 7/6 p.p.

RECTIFIERS
Clt;assis cooled, brand new, 125 volt, 80 mA., 4/9 p.p.; 250 volts, 50 mA.
8/3 p.p.

BATTERY CHARGING LEADS

2 yds. of cab tyre twin cable, and 2 large crocodile clips; new and boxed.
3/- p.p.

HEATER TRANSFORMERS
6.3 volt, 1} amp. Brand new, 6/6 each plus 1/- p.p.

THROAT MICROPHONES

Type T30. U.S. Manufacture.
Complete with elastic strap. Lead terminating at 2-pin plug PL.291,
and socket JJ-048. New and boxed, 3/- each, post paidr.,

SMALL MAINS TRANSFORMERS

Input 230 volt 50 cycles, output 250 volt 40 mA., 6.3 volt 1.5 amp. Size
3.l9in.l/.x 2.4in. X 2in. Ideal for TV converters. Price 12/6 each.
plus 1/ p.p.

CHARGER TRANSFORMERS

For 6 or 12 volt. 230 volt 50 cycles input, 9 and 17 volt 3 amp. output.
Price 15/6 each, plus 1/- p.p.

All rthese fine offers are on

—— e — — — — —— — ———— — —— — ——— ——

® © & & 0 0 0 0 0 0 0 0 0 O° 0 0 v O 0 0
®

‘ TRANSMITTER Type T1131-L .
M Frequency 100 to 156 Mc/s. Output 50 W. Crystal con-
° trolled. 200-240 v., 50 c.p.s. Power supply. Housed L
° in 6ft. standard on 19in. rack. In new condition complete
with valves.
° Send for full details.
® ®© 6 &6 © & © 0 & 0 © 0 © © 0 0 & O 0 o

MAINS POWER UNIT Type 234

(For use with Receiver R1392)
Double Smoothed 200-250 v.
50¢ Input. 240 V. 100 mA. 6.3 at
6 amps. with Volt Meter reading
input and output voltages. Size:
19in. x 10in. X 6%in. Standard
Rack Mounting. Price £4/10/-
each, plus 7/6 carriage.

BENDIX TRANSMITTERS

TYPE T.A. 12B Master oscillator type transmitter. 4 channel 40 W,
operation provide telephone, CW or W in frequency ranges of 300-
600 kc/fs, 3-4.8 Mc/s, 4-6.4 Mc/s, 4.37-7 Mc/s. Each of the 4 channels
has its own oscillator and uses a 12.SK.7. The IPA stage consists of an
807, while the PA is two 807s in parallel. Size 104in. x 63in. x 15}in.
Price £3/15/-, plus 10/~ carr,

2in. MAGSLIPS
50 V. 50 cycle transmitter and receiver units. Accurate to 1/10th dep.
Guaranteed good working order, 35/~ a pair, plus 3/- p.p.

STUD STITCHES .
20 segment 5/16in. studs, base 5in. square with handle and housing.
New and boxed. 5/- each, plus 1/6 p.p.

SPECIAL OFFER

MALLORY VIBRATOR PACKS
12 volt, 150 volt 40 mA. Brand new and boxed, size 5%in. x
5%in X 3in., 12/6 each p.p.

TYPE 62A INDICATORS

1dea) for conversion to oscil-
loscopes, T.V. units, etc. Con- ||
taining VCR.97, 12 VR.91 }}
(EF.50), 2 VR.54 (EB.349),
3 VR.92 (EA.50), 4 CV.118°
(SP.61). Slow-motion dial, 13
Pots and scores of useful
components. Size 83 X 11} X
18in. In wooden packing case,
£3, carriage 7/6.

CATHODE RAY TUBE TYPE 3.BP.l.
With Mumetal screen and base. 3in. short persistence tube. 2./-
plus -2/6 p.p.

POST OFFICE COUNTERS
500 ohm, 4 figure, no reset; size 5 X 1% X lin. 5/--each, p.p.

EARPIECES

2,000 ohm C.H.R. or balanced armature type, low resistance single
units 3/6 each, plus 6d. p.p.

INDICATOR LAMPS

American panel type complete with 6V bulbs in set of 4, 3 green jewels
and 1 red jewel, 10/6 post paid.

— M T M — — S — —— —— —— — —" —

display at
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R.F. UNITS .

R.F.24 20-30 Mc/s.
Valved 9/6 each.

Switched Tuning.

R.F.25 40-50 Mc/s.
Valved, 9/6 each.

Switched Tuning.

Packing and postage 3/- each.

I

I

|

I

|

I

I

- |

RECEIVER & POWER SUPPLIES

cu'sooll - Available for callers only. ,
|

I

|

|

I

|

|

2 METRE RECEIVER Type R139
Air Tested
I5 Valve Superhet
Frequency 95-150 Mc/s
(2 to 3 metres)
Valve line-up: Ist and 2nd R.F.
Amp. VR.136 (EF.54), 1st Local
Oscillator VR.65 (SP.61), 2 Oscil-
lator Multipliers VR.136 (EF.54).
3 LF. Amp. VR.53 (EF.39).
A.G.C. 6Q7. Output 6J5. Muting
VR.92 (EA.50). Noise Limiter VR.92 (EA.50).
VR.136 (EF.54). De Mod. 6Q7.
Slow motion tuning, normally crystal controlled, or tunable over 95-
150 Mc/s. Power supply required: 240-250 volts at 80 mA. 6.3 volts I
at 4 amp., Size 19in, x 10in. x 10in. Standard Rack Mounting.
£6 /1 9 /6 Complete with valves and circuit diagram, checked and
4 Air Tested. Packing and carriage 17/6, 10/- returnable on
packing case. '

APQ.2. RADAR/JAMMING UNIT

Freq. 450-710 Mc/s. Containing 931a Photo Multiplier Cell complete
with resistance network and light proof box. Wide band amplifier
2 6AC7. 1 6AG7. 2388a. This unit issimilar to the A.P.Q9 Jamming
Unit. Brand new £3 plus 10/- carriage.

MORSE SIGNALLING LAMPS
(Aldis type) 5in. dia. with sighting arrangement, 2 handles, keying
switch, and 2 yards cable. In wood carrying case, 10/~ plus 3/- p.p,

MINIATURE LF. STRIPS

Size 10§ x 2} x 3in. Frequency
9.72 Mcfs. 2 EF.928 and 1
EF91 LF. amps. EB.91. DET/
AGC. EF.91 AGC. Amp. and
EF.91 Limiter. Circuit sup-
plied.
Price 8/— less valves,

Post paid.

BUZZERS
6 volt A.C. with tone adjuster, size 2 X 1 X 2%in,,4/- p.p.

BOOST GAUGES

2in. dia.; suitable after minor adjustment as car induction manifold
meter. 2/6 p.p.

RIt1I5 RECEIVERS

Air Tested, in good secondhand condition.
packing and carriage.

B.F.O. 6J7. Mixer

&

Price £6/5/-, plus 10/-

WIRELESS WORLD
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3em. TEST SET
TYPE 263

Containing transmission
type w/meter complete
with detector unit 9280-
9480 Mc/s, attenuator
unit, 2 coaxial to wave-
guide feeders, imped-
ance matching unit,
medium power dummy
load, standing wave
indicator with lock us-
ing CV.263 indicator
valve, metered indicator
unit, various connectors.
Suitable for testing
medium and low power
radar installations. Price
£20 carriage paid.

WAVEMETER TYPE W.I310
Coverage 155 to 230 Mc/s. continuous, complete with Test Prod.
Input 230 v. 50 cycles. New condition, £3/10/-, plus 7/6 carr.

BLOCK CONDENSERS
8 mfd. 600 v. W., 5/6 each, post paid. 4 mfd. 400 v. W., 4/~ each,
post paid.

DESYNN TYPE Antenna or Beam position indication
This comprises a Transmitter unit and Indicator which will operate on
12 or 24 volts D.C. and will indicate with instantaneous and smooth
pointer movement. The Transmitter is a specially designed potentio-
meter and will operate the Receiver on a simple three-wire system and
the receiver in this instance is calibrated in Gallons but dial could be
easily altered to indicate a 360 Deg. sweep. Transmitter and Receiver
with full instructions. Price 12/6 post paid.

L.LF. AMPLIFIER UNIT

460 Kcfs with IT4. Brand Néw and Boxed. Fully
Screened in plug-in Box. Size 2§in. X lin. X 4}in.

Price, with circuit, 10/- ea., plus 1/- p.p.

RADIO ALTITUDE METERS

5 mA. Basic movement, 3in. dia. circ. scale with approx. 300 deg. sweep.
6/- each, plus 2/- p.p.

TWIN COUNTERS

(Gallons gone) 24V, reading 4 figures and reset contained in housing,
size 4in. dia. by 5in. long, 15/~ plus 2/- p.p.

NICKEL IRON CELLS

1.2 volt, size 3%in. X 2%in. X lin., unfilled 5/- each, plus 1/- p.p.

OCTAL PLUGS
(Bulgin bakelite type), 2/6 each p.p.

POWER UNIT Type 173

24 Volt D.C. Input, 120V,
60 'mA. Output. Containing
Vibrator Transformer, 12 Volt
Vibrator, two 120 Volt Sele-
nium Rectifiers. Chokes and
Condensers. Size 104in. X 6in.
x 3in. Price 12/6 post paid.

NOTE: Carriage prices quoted apply only to England and Wales.

PROOPS

BROS. LTD.

NOTE : Orders and Enquiries to Dept. “W*.
OPEN ALL DAY SATURDAY.

52 TOTTENHAM COURT ROAD, LONDON, W.I

Shop hours 9 a.m. to 6 p.m.—Thurs.: 9 a.m. to | p.m.

Telephone: LANgham 0141
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DEPENDABLE RADIO SUPPLIES

124 TOTTENHAM ST. NeARcgoosesmeststamon | ONDON W.1 LTD
PHONE—LANGHAM 7391.2 HOURS of BUSINESS—9-6

TYPE 3,000 POST OFFICE RELAYS | ROTARY TRANSFORMER TYPE 47

Surplus to Ministry Requirements, the

HEAD-

PHONES following are a few of the relays which we
DLRNO.2 | can supply ex stock We build relays to
Low Res. your specification and wcula be pleased to
Balznzed receive enquiries for prompt quotation
e and delivery. Prototypes 7/14 days. 20 watts, 9 volt input, gives 450 v. out at
10/6 per . . . 50 mA. Spindle both ends. Brand new
pair. Coil Resistance Price Each | 3nd boxed. Price 35/ including post and
P. & P. 1/6. 6.4 2M 8/- | packing.
P 100 2M, IM.P. 12/~
i00 3M 10/6
100 4B.P. 22/~ AMERICAN MICA CONDENSERS
200 1fin. H.S, 23 11/6 Description Per doz. Each
D.L.R. No.ngglAALLAr\?ggExRMATURE 200 1y HS. 4C. 14/6 001 350v. V.D.C.Faradon 3/4 4d.
INSETS. Brand new. Price 3/6 each or 200 IC.P. 12/~ .0l 1,000v. V.D.C. Cornell
£2 per doz. 2004200 4C. /- oo 200 v gug"'er :g/: :l:
These can be put to many uses, i.e., 300 4in. TS, 2M, 1C, IC.P, 20/- I v. .D.C. Faradon / /
microphones, intercom., etc. : ' 01 1,200v. V.D.C.Faradon 12/- 1/3
s ' ' g;g J'i!"- LSS }:-p - I;;; 0001 2500v. V.D.C.Faradon 12— 13
m .
. wi d POTS (U.8.A). Price 4/G ea. o . g Post and packing 1/- per doz. or 3d. each.
%is‘lhﬁﬁ:;k‘xvﬁ?gﬁfm ¢ el - 500 Adjustable Residual 6C. 16/6 please enquire for sizes not stated as we have
500 Anode trip relay 12/6 many in stock.
BRAND NEW TAPE RECORDER MOTOR 500 2M, 2C, 12/6 A
. ]AThHALFt MANUFAGTURER’S COST ggg ?rs‘l:r - l:;: ROTARY TRANSFORMERS
| ase motors L LT B q e
Em’é&g fo&fape = 500 13in. TS, 2%, 136 Delivery Ex Stock. Quotations on application
corders, 8,
Workehops. ete.s ete. ; 500 4C.P. 32/6 H.T.3I
Has many uses. Re- b 500 4M.T. 126 | 2 Input “'stvé
e A0 O 500500 }in. H.S. 4C. 15/- fra i OutPut 2
1,400 r.p.m. Cap- ~ 500500 IM, IM.P. 13/6 . = |/ . .
acitor start, Weight 765 3M, 38. 136 | H‘L
i, spindie botn L. 1,000 IMP. 136 | | By HoTa
ends. din. x_lim. 1,000 2CHN.  Price | © LRy opuc 20
l‘nh:.xlé.m.& P. ao on application ?uattpgg A
capacitor, 55/ :.ggo 3M, 2C. :5;-— 1 1% . 5
auly £ (Ve 36 | HT 11, 115v. in., out 365 v.-310 v., 30 mA.
) 1,000 3C.P,3K.P. Price Fully tropicalised if required. |
COLLINS CHOKE. 8 Henrys 160 ohms impedance on application
100 m.a., completely shrouded. Price.9/- each. Post 1,000 2M, 1B, IC,

and packing 2/6. 2C.P. 25/6 MICROPHONE ADAPTORS. In 3}x3}x1jin. polished

steel :ase complete with 6-pin interior Jones plug anl

TUNEON INDICATOR NEON LAMPS.  200/26¢ - 1,000 28, 2M. 13/6  socket. Price Bj-. Post and packing 1/6.

G.E.C. Worked in series with 300 K. res. Price 2/6 1,000 3M.T. I3/6

each or 24/- per doz. Post and packing 6d. each. 1,000 1B, IM. 1 |/- pu— —

AT LA DI BUTES 1 rired in seriee o 1,000 1M, 18. i1/~ PHILLIPS CONCENTRIC TRIMMERS, 2-8 P.F. Price

ography. a) wattay put 2, b 3 X o
Price 4/6 each or 48/- per doz. Post and packing 1/- each. 2,000 2M.T. 13/6 g:‘;gﬁ:‘ ?};Gp;"‘:of 30 PF. Price per doz. 8/8. Fost and
2,000 IM.P. 15/6 :

PILOT LAMP B%IADERS. M.Bac. fitting U.8.A. Similar 2,000 2C. 13/6 — =— —

to Bulgin t; - X

: silyre SR ) Cae 4,000 2M. k4/6 HEADPHONES. Type H.F.38. American lightweights.
SPECIAL OFFER 6,500 IC. 17/6 Western Electric. Inc. lead with P.L.354 plug. Price

20,000 6C. 25/~ 9/- Inc. post and packing.

American Bulbs 6-8 v. .25 amp., M.Bc., For orders under £2 please send postage. - —
6/- per dozen. 12-16 v. .1 amp., M.Bc.,

. A BELLING LEE INSULATED TERMINALS. With caramot
7/6 per dozen. Post free SIEMENS HIGH SPEED RELAYS. ;&s?er. Prl;e 1/6 each or 15/- per doz. Post and pack-
TR A 250 ohm. double coil. Price 8/6 each,| ™ 7 dox
Brand new. Individually boxed. 5/- each, a B -
P. & P. 6d. Special prices for quantities, G.P.0. JACK SOCKETS. In brass: price 1/- each or

9/- per doz. Post and packing 1/8 doz. or 6d. each.

SIZ
3in. in Length Spindle Length
13n. dia. 100th FL.P. 1x 3in. dla.

T.V. COLVERTOR CABINETS. For the Tko Patent,
Duilcie Kenton, ete. Highly polished walnut. Price
12/8 each. Post and packing 2/6.

DYNAMOTOR
ROTARY
TRANS-

FORMER

HEAYY DUTY SLIDING
RESISTORS
250 watts at 25 amps.
Resistance 0.4 ohms,
Suitable for charging
board, etc.

27 v. inpat autput 7,000 r.p.m. at 0.63 amp.
12 v. input. oatput 2.800 r.p.m. at 0.57 amp.
6 v. input. outpnt 380 r.p.m. at 0.5 amp.

- amps. D.C, Output 285 volts .075 amps. Can
Price 17/6. P. & P.2/.. Both brand new. Price 12/6. Post 3/- 1§ [ 5005 475072 volt at extra cost.

| ohm at 125 watts
12

amps. Price 37/6 ea. P. & P. 2/-. D.C. Inpat 27 volts at 1.!7)2

PLEASE SEND FOR LISTS All the above special prices quoted for quantities. Please call and see our varied stock.
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MAINS TRANSFORMERS

Primary, 200-250 v. P. & P. 2/-. 300-
0-300 100 mA., 6 v. 3 amp., 5 v. 2
amp., 22/6.

Semi-shrouded drop-through  380-0-
380 v., 120 mA., 6.3 v. 4 amp. 5 V.
2.5 amp., 22/6.

Drop thro® 350-0-350 v. 70 mA., 6 v.
2.5 amp. 5 v. 2 amp., 14/6.

: . mains. Case 5%in. long, 3%n. wide, 4kin. high.

Chassis mounting or drop thro’. Pri. Incorporating gain control'ami* band sw‘itchk. &

110-150 v. Sec. 350-0-360, 250 mA.,

6.3 v. 7 amp., 6.3 v. 0.5 amp., 5 V. £3 19 6

80/;51'- 3-25/62“11})- 4v.3amp. P. & P. - = Plus Post & Packing 2/6. Iustrated with cover removed.
Chassis ted and fully st ded,

~~—COMMERCIAL TELEVISION

Ger Crystal Diode, 1/6, post

CONVERTER

SUITABLE ANY T.V.
using lower side band
NO ALTERATIONS TO SET
Complete with built-in power supply, 230-250 v. A.C.

paid.

Line O.P. Transformer in aluminjum
can mounted in rubber, 12/8.

Line and E.H.T. Transformer, 14 Kv.,
using ferrocart core, complete with
line and width control, and corona
shields U37 rectifler winding, 85/-.
Line and E.H.T. Transformers, 9 Kv.
using ferrocart core, complete with
built-in line and width control. Mounted
on small ali-chassis. Overall size
41 x 14in. EVS61 ree. winding, 27/6.

Sean coils, low line low impedance

80 mA. 6 v. 3 amp., 5 v. 2 amp., 14/6.
Drop ihro® 270-0-270 60 mA., 6 v.
3 amp., 11/8.

250 v. 350 mA., 6.3 v. 4 a., twice 2 v.
2 a., 19/6.

Auto-trans. Output 200-250 H.T.
500 v. 250 mA., 6 v. 4 a., twice, 2 v.
2 a., 19/6.

Auto-trans.  Input 200-250. H.T.
350 v. 350 mA. Separate L.T. 6.3 v.
’{)a‘; %3 v. 1} amp., & v. 3 amp., 25/-.

Mains transiormer, fully impregnated.
Input 210, 220, 230, 240. Sec. 350-0-350

mA., with separate heater-trans-
former. Pri. 210. 220, 230, 240 sec.
6.3 v. 2 amp., 6.3 v. 3 amp, 4 v.
G/amp., and 5 v. 2 amp., 30/-. P.& P.
5/-.

850-0-350 75 mA. 6.3 v. 3 a. tap 4 V.
6.3 v. 1 a, 13/8.

500-0-500 125 mA. 4 v. C.T. 4 2, 4 V.
CT: 4 a., 4 v. C.T. 2.5 2, 27/6.

500-0-500 250 mA. 4 v. C.T. 4 a, 4 v.
CT.5a.,4v. CT. 4a., 36/6.

R. & T.V. Energised 8j}in. Speaker,
with O.P. trans. field coil. 175 ohm,
9/8. P. & P. 2/6,

R. & A. 6}in. M.E. Speaker, with
O.P. trans. fleld 440 ohms, 10/8.
P. & P. 2/6.

Volume Controls. Long spindles,

less switch, 50K, 500K, 1 meg., 2/6
each. P. & P. 3d.

Volume Controls. Long spindle and
switch, 3, }, 1 and 2 meg., 4/- each.
10K and 50K, 3/6 each. } and 1 meg.,
long spindle, double pole switch,
miniature, 5/-. P. & P. 3d. each.

Trimmers, 5-40 pf., 5d. 10-110, 10-
250, 10-450 pf., 10d.

Twin Gang .0005 Tuning Condenser
5/-. With trimmers, ¥/6.

Twin Gang .0005, with feet, size 31 x
3 x 1liin., 6/6.

3-gang .0005, with feet, size 4} x 3 x
13in., 7/6.

T.V. Coils, moulded former, iron-
cored wound for re-winding purposes
only. Ali-can 1§ x 1%in., 1/- each.
2 iron-core Ali-can 2% x %in, 1/6
each. The above coil formers are
suitable for the ** Wireless World ™’
F.M. tuner.

Used Metal Rectifier, 250 v. 150 mA.,
6/6. Metal Rectifier, 250 v. 45 mA.,
6/

Metal Rectifier, RM2, 125 v. 100 mA.,
3/6.

Valve Holders, moulded octal Mazda
and loctal, 7d. each. Paxolin, octal
Mazda and loctal, 4d. each. Moulded
B7G, BSA and B9A, 7d. each. B7G
moulded and B9A with screening
can, 1/6 each.

GARRARD

AC/DC MULTI-METER KIT

Comprising 2in. moving coil meter, scale calibrated in A.C./D.C.

volts, ohms and milliamps. Voltage range A.C./D.C. 0-10,

0-100 and 0-500. Milliamps 0-10, 0-100; ohms 0-10,000.
Front panel, range switch, wire wound pot (for ohms
zero setting), two toggle switches, resistors and meter
rectifier. Point-to-Point wiring diagram 1/ Free
with complete kit,

Complete in case,
hammer finish.

L 19/6 P. & P. 1/6.

Coverage 120 Kc/s.-230 Ke/s.,
300 Kcfs.-900 Kc/s., 900 Kc/s.-
2.75 Me/s., 2.75 Mc/s.-8.56 Me/s.,
8 Mcfs.-28 Mc/s.,, 16 Me/s.-56
Me/s., 24 Mc/s.-84 Mc/s. Metal
case 10in. X 63in. x 4}in. Size of
seale, 63n. x 3}in. 2 valves
and rectifier. A.C. maing 280-
250 v. Internal modulation of
400 c.p.s. to a depth of 30 per
cent., modulated or unmodulated
R.F., output continuously vari-
able 100 milli-volts. C.W. and
mod. switch, variable A.F.
output and moving coil output
meter. Grey hammer

case and white panel. Aceuracy
plus or minus 2%. £4/19/6.
or 34/- deposit and 3 monthly
payments 25/« B &« B
4/6 extra.

T.R.F. KIT
IN PLASTIC CABINET

3 valve plus metal rectifier, A.C. mains
9200-250 v. Medium and long waves. In
pastel blue or brown. Valve line-up: 2
VR658 and VT52. Size 15}in. long by 9in.
high by 7in. deep.

£3'19"6 P. & P. 4/8

A point-to-point wiring diagram, 1/6. Free
with complete kit.

All parts supplied separately.

SIGNAL & PATTERN
GENERATOR

Coverage 7.6 Mc/s-210 Mc/s.
in five bands, all on funda-
mentals, slow motion tuning,
audio output, 8 vertical and
hofizontal bars, logging scale.
In grey hammer finished case
with carrying handle. Ac-
‘curacy + 1%.
A.C. mains 200-250 v.

£6-19-6
P. & P 5/6.

Or £3 deposit. P. & P. 5/6 and
3 payments of 30/-,

3.SPEED AUTOMATIC
MIXER CHANGER
‘Will take 10 records, 7in., 10in. or 12in
Mixed, turnover crystal head, brand

new, current model. A.C. mains
200/250 v. (list price £14/10/).

£7-19-6 r.ar. 30

RADIO AND T.V.COMPONENTS (ACTON) LTD.

23 ACTON HIGH STREET, LONDON, W.3
GOODS NOT DESPATCHED WHERE CUSTOMS DECLARATION IS APPLICABLE

Terms of Business: Cash with order. Where post and packing charge is not stated
];bease zdd 1/6 up to 10/-, 2/- up to £}, and 2/6 up to £2. All enquiries S.A.E., lists
. each.

frame, with frame trans-
g)rg;er to match above 27/8. P. &

Line and E.H.T. Transformers, 9 Kv.
ferrocart core, EY51, heater, winding,
complete with scan coils and frame
output transformer, and line and width
control, 35/-. P. & P. 3/-.

As above, but complete with line and
frame blocking transformers, 5 Henry
25 mA. choke, 100 mfd. and 150 mfd.
250 wke. 380 mA. A.C. ripple, £2/9/8.
P. & P. 3/-

P.M. Speaker, 6}in. closed field, 18/6.
8in. closed field, 20/6. 10in. closed
fleld, 25/-. 12in. closed field, 25/-.
P. & P. on each 2/~

Extension Speaker, in polished walnut
c(:lx?é)lete with 8in. P.M. P. & P. 3/-.

COLLARO
RC54

3-speed automatic changer, current
model. Brand new. 10 records
mixed. 8tudio 0"
A.C. mains, 200-250 v.

£7-19-6 = %5,

Standard Wave Change Switches.
4-pole, 3-way, 1/9; 5-pole, 3-way, 1/9;
8-pole, 3 way, 1/9; 9-pole 3-way, 3/6.
Minlature type, long spindle, 3-pole,
4-way, 4-pole 3-way and 4-pole 2-way,
2/8 each. 2-pole 1l.way, twin wafer,
5/-; 1-pole 12-way single wafer, 5/-.
P. & P. 3d.

Iop Traps for Mullard or English
Elecverie tubes, 5/-, post paid.
Standard 465 Ke. iron-cored I.F.s,
4 x 1} x 1iin., per pr., 7/6.
1,200tt. High Impedance Recording
Tape on plastic spool, 12/6. Plus
1/-. P.& P.

Miniature wire ends moulded.
500 pf. and .001, each 7d.
Combined 12in, mask and escutcheon
in lightly tinted Perspex. New aspect
edged in brown. Fits on front of
(iz-g)/iéxet, 12/6. As above for 15in. tube,

pick-up.

100 pt.

Frame Oscillator Blocking Trans., 4/6.
Line Osc. Blocking Trans., 4/6.

Wide Angle P.M. Focus Units. Vernier
adj. state tube, 15/-.

P.M. Focus Unit for Mullard tubes
Yi5t/h vernier adjustment. P. & P. 2/-.

FAMOUS MAKE
TURRET
“TELETUNER"

Covers ail Channels, Bands |
and 3. Valves used: PCC84,
R.F. double triode, cascode
R.F. amplifier. PCF80, triode
pentode f.c. and mixer. LF.
output 33-38 Mcfs. Easily
modified to other I.F, outputs.
Full instructions and eircuit
diagram supplied. Complete
with 12 Coil Sets.
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PAMPHONIC
AB-FI EQUIPMENT

TO SUIT YOUR FURNITURE

AMPHONIC were the first and only company at the last Radio
Show to feature Absolute Fidelity equipment fitted neatly
into furniture,

All wires, amplifier, gramophone turntable and radio equip-
ment were housed without any alteration whatever in standard G.
Plan furniture,

The neat way in which this can be done is shown in the illustration,
where Pamphonic latest push-button pre-amplifier and amplifier 1002/
1002B are fitted into a G. Plan Librenza.

Absolute Fidelity equipment for fitting in furniture can be selected
from the following models:

1. Amplifier 1002 with pre-amplifier 1002A  Pamphonic loudspeakers are
control unit High Fidelity, 25-watts created for the discriminating
output. 28 gns.,, and pre-amplifier ear and are designed to achieve
12 gns. perfect tonal balance.

2. Push-button pre-amplifier 1002B to
incorporate with.type 1002, 24 gns.

3. Amplifier 1003. Outputl0 watts. 27 gns.

4. F.M. Radio Tuner, ,

12 gns. plus £4/17/- P.T.

Victor Senior—
15 w., 55 gns.

Victor Junior—
10 w., 35 gns.

_ o __ TWO OTHER UNITS
r, T e e e = sl e e o | in the popular Pamphonic
If you are in any difficulty with your local range are the Westcott and
dealer, contact our head office. just fill in ) Pandora record repro-
this coupon and post ' ducers. The Westcott con-
' temporary in design, price

}  oak finish £49/10/11  and

N7 3000 o i 00 B0 000 AEsG - A0 B8 o 9005 | sapele mahogany £50/13/-
| tax paid.
The Pandora table mode!
Address .. ... ..., .0, G B0 50 G0 b GOl O I price £44/0/10 tax paid.

[‘ Full technical
leaflets sent
A\/A\V/ 157 1 on request.
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PAMPHONIC REPRODUCERS LTD.
17 Stratton Street London, W.1

Phone : GROsvenor 1926

THE NEW AXIOM ENCLO-
SURES built to the specifi-
cation of GOODMANS,

Completely Fitted comprising 12in.
Axiom No. 150 Mk. Il .Speaker. The
Acoustic Resistance Unit and Cabinet to
Messrs, Goodmans specification. Lined
and Quilted with lin. cotton felt and
constructed of in, Weyrock,
Cash price £28/9/6 or £4/4/6 deposit and
9 payments of 58/| monthly. Cabinet only
£14/18/6 or £2/5/- deposit and 9 payments
of 30/4 monthly, Delivery 12/6 cash or
terms.
In oak, walnut or mahogany veneers,
finished to required shade, A
Also in Corner Cabinets 20/- extra.
Werite for catalogue of cabinets for Records—
Equipment—Speakers.

FOR SOUND WITH FILM

the world famous

GELSONIC-
?%_—ﬂ—-——
high fidelity magnetic tape recorder

IS UNIQUE

)

Send for details.

A. L STAMFORD “The Dunster

(Dept. H4), 20 College Parade, Salusbury Road, London, N.W.é.

Excel Sound Services Ltd. (Dept. W.D.J.)

Garfield Avenue, Bradford, Yorkshire.
Tel: 45027

PARABOLIC REFLECTORS up to 9ft. dia.

GENERAL SHEET METAL WORK . ARGON

Phone ;: TERminus 7422/3

METAL SPINNING OUR SPECIALITY

POWER PRESSWORK to 250 ton

SHAWE METAL SPINNING WORKS

SWINTON STREET, KING’S CROSS, LONDON, W.C.Il.*

LOUDSPEAKER HORNS, Etc., Etc.
capacity, including Hydraulic

. ARC & OXY-ACETYLENE WELDING

Grams : Alipryde Phone London




JaNnuary, 1957

5, Harrow Road, Paddington W.2

PADdington 1003/9 and 040!
OPEN MONDAY to SAT. 9-6. THURS. | o'clock

SEND STAMPS FOR NEW 1957 28-PAGE CATALOGUE

TRANSMITTER/RECEIVER

ARMY TYPE 17 MK. 1l

This well-known R/T Transceiver is offered complete with
Valves, High Resistance Headphones, No. 3 Handmike and
Instruction Book giving complete details and circuit, contained
in strong cabinet. Variable tuning.

Frequency Range: 44.0 to 61 Mc/s

Range approximately: 3 to 8 miles.

Power requirements: Standard 120v. H.T. and 2v. L.T.

Ideal for Civil Defence and communications

BRAND NEW 5 9/6 CARR. 36,

I Calibrated Wavemeter for same 10/~ extra. '

5-VALVE 3-WAVEBAND SUPERHET

16-50 metres short wave.
187-550 metres medium wave.
900-2,000 metres long wave.
Flywheel Tuning.

Negative Feed Back.

Valves 6BE6, 6AT6, 6BWE,
6X4.

Wave change and Gram.
Chassis 11in. x 73in. x 8%in

£9-5-0d.
Carr. 5/-.
Manufactured by well-known manufacturers.
LIMITED SUPPLIES ABSOLUTE BARGAIN

WIRELESS WORLD

TRANSISTORS

JUNCTION TYPE (Red-Spot) (P.N.P.)
OFFERED AT LESS THAN HALF-PRICE.

139

Designed for A.F. application up to 800 Ke/s and are suitable for

use in amplifiers, Signal Tracers, Local Station Receivers, Radio

Control, Osciliators, Transistor Voltmeters, Baby Alarms,
Microphone Pre-Amplifiers, etc.

1 0/- each.

(Tested and compiete with Data & Circuits)

N.B. These Transistors may be used in place of Mullard OC7I
or similar Transistors.

Please note that these Red Spot Transistors are ideal for most circuits includ-
ing "* W W." Pocket Transistor Receiver and Transistor Amplifier. All Tran-
sistors are British Manufactured and Guaranteed. Send for Circuits and Data.

PRE-SELECTED TRANSISTOR SIX
PUSH-PULL PORTABLE SUPERHET

Just switch to your favourite Station. No tuning, no aerial or earth. Pre-select

3 stations. Complete with all components and six Transistors 7 x 4 Elliptical

speaker. Teletron Superhet Coils and |.F.T.s. Powered by 74 v. dry battery

which lasts for months. 150 Milliwatts output. All the above with Circuits, etc.
£9-0-0 Carr. paid.

Or with Matched Muitard OC72’s (200 Milliwatts Qutput) and 7 x 4 Elliptical
High Resistance Speaker 30/- extra.

I Suitable Plastic Ca_binet easy to assemble 18/6. l

Call and hear demonstration model working. Ideal as a car radio.

SPECIAL OFFER
Set of four Transistors including
one R.F. Transistor... 42/6
Set of six Transistors including
one R.F. Transistor... 60/—

TRANSISTOR PUSH-PULL
AUDIO AMPLIFIER
(150 MILLIWATTS OUTPUT)
Build this Push-Puil Amplifier which is ideal
for Crystal or Magnetic Pick-up Amplifiea-
tion, Baby Alarm, Microphone Ampilifier, etc.

Powered by 6-volt Dry Battery lasting for
months.
% Parts includi

TRANSISTOR SIGNAL

Kit o!
and all (‘umponentx with Cireuit (less speaken
TRACER £4/10/-

Complete Kit with 2 Transistors, Components,

Phones with Cirenit,

42/6. F.M. CONVERTER UNIT

88/100 Mc/s.

Containing 6 valves—2-6BA6, EB9I,
VRI37, 2-EF54. Two I.F. stages and
separate local oscillator, graduated
Vernier tuning. Just plug in to your
radio and obtain good listening on

TRANSISTOR SQUARE
WAVE GENERATOR
1deal for signal tracing.
Complete Kit with 2 Transistors, Com-
ponents and Cirouit.

25/-. F.M, Voltage required 250v .50M/A.
and 6.3 a. 2 amps.
£7.19.6

GARRARD 3-SPEED AUTO-CHANGER

Plays mixed records. Complete with turn-over Crystal pick-
up. Cream & Brown Enamel finish. Brand new in original
cartons. (List price £14/13/0.)

7.'9.6 carr. 3/6
B.S.R. 3-SPEED AUTO-CHANGER

Plays mixed records. Complete with H.G.P. 37 Crystal Pick-
up. Finished in Hammered Gold.

£7.19.6 . 356

B.S.R. LATEST TYPE £8.15.0
4-SPEED AUTO-CHANGER p.p. 3/6

OVER 50,000 VALVES IN STOCK

SPECIAL REDUCTION FOR SETS OF VALVES

1A7GT, INGGT, 1H5GT, 1A5GT (or 1Q5GT or 8Q5GT) ...... 37/8 Set
10 EF50 (Ex-Brand New Units) 5/~ each .. . 45/~
10 BF56 (Red 8ylvania, ex-new units) §/- eac . bbl-
6K8G, 6K76G, 6Q7G, 524G, 6V6q@........ . 85/~

1R5 185, 1T4, 184 or (384 or 3V4) .... 2718

TP23, VP23, HL23/DD. PEN25 (or QP25) .. 25/
DK96, DF96, DAF96, DL96 .............. .. 32/ .
8K8G, 8K7G, 6Q7G, 25A8G, 2625 (or 2526G) .... 376 .

12K8GT, 12K7GT, 12Q7GT, 35Z4GT, 35L6GT (or 50LEGT) .. 37/8 .,
128A7GT, 128K7GT, 128Q7GT, 35Z4GT, 365L6GT or 50L6GT 35/~

62A INDICATOR UNIT

Containing VCR97 with Mu-Metal Screen

Valves: 12-EF50, 4-8P6l, 3-EA50,

2-EB34. Plus Pots., Swnf.ches, H.V. Cond., CATHODE RAY TUBES

VCR138A WITH SCREEN.... £115 0
B s el SR g e VORIBOA.  okin CIR Ty £115 0
uarante
ORLGINAL CASES, 67/6. Carr. free. e Gty £2 0 0
VCR517C. Guaranteed full T;V
= .. £115 0
INDICATOR UNIT TYPE 182A g 10 0
Unit contajns VCRH17 Cathode Ray 6in. VOR97?. Blight-cut- . 15 0
tube, complete with Mu-Metal screen, 3 8BP1, Brand new .. £110 0

EF50, 48P61 and 1 5U4G valves, 9 wire-

wound volume comtrols and quantity of

registors and condensers. Offered BRAND
NEW (less relay) at €7/8. Plus 7/6 carr.

1355 RECEIVER
* Radio-Constructor ** scope circuit included,

Complete with 11 valves 8-8P61, 5U4G,

VU120, VR92. As specified for inexpensive
T.V. In absolute new condition, 27/6, carr. 5/-.

R.F.24 10/-. R.F.25 12/6. R.F.26 25/-,
Brand new with valves, carr. 2/6.

CRYSTAL MICROPHONE
INSERTS

Ideal for Tape di Gr h

Amplifier, ete. Very sensitive. Guaranteed
and Tested, 5/ (ex-units), or 8/8 Brand new
and boxed.

MINIATURE TRANSMITTING
STRIP “TYPE 81"
Size 7}in. x 6in. X 3in. Complete with Valves

Tvpe CV415, VC309, 2-6AM6, 2-7D9 and

Quartz Crystal, 4,860 Ke/s. Fully wired
with clreuit.

TRANSMIS'I":TER/RECEIVER £4/10/- complete.

Comprising the well-known BC625 and
BC624A. Units complete with 17 valves

types: 2-832, 3-12A6, 3-128G7, 3-9003, 9002,
866G, 1215GT, 12AH7GT, 12C8, 6897,
The Complete unit is in very good condition
having very useful parts including Relays,
Transformers, Condensers, etc.

Less valves, £3/10/-, earr. pald With
valves, £7/10/- carr. pald.

MINIATURE LF. STRIP TYPE
“373" 9-72 MEG.

Brand new miniature LF. 8trip size 103in. x

2iin, x 8in. high. Valve line-up: 2-EF92

3-EF91 and EBY1. With eircuit,

With valves, 45/« (less valves 8/- Poat free).

This 1.F. Strip is part of above equipment.
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RADIO - GRAM CHASSIS 3/A\FoSeiFdets VATVEE FELEPHONE SETS
- = 00.7-2000 BA\A/\/:V ZPSE)DGE;I'OS S{NS 161-50 IN ATTRACTIVE BAKELITE CASE E

3 WAVEBANDS :—L.W. 800.n-2 n, n n, n-507. 7 5 o

chassls size 133 x 54 x 2}in. Attractive Glass Dial 10 x 4}in. edge lit by 2 pilol lamps. BRAND— NEw EX GOVT' F TYP
Horizontal or Vertical Station Names and 4 control knobs, walnut or ivory to choice,
4 position W/C switch, L.M.S. and Gram. P.U. sock-ts. Modern circuitry, all coils
adjustable, dust cored and only quality componenls used throughout. Del yed A.V.C.
and neg. feedback. A.C, mains 200-250 v. Double wound transf. isolaies chassis
from mains. Aligned and calibrated ready for use.

BRAND NEW & GUARANTEED £9.19.6 Carr. and ins. 4/6.
8” and 10” speakers suitable for this chassis available.
7-Valve D2 Lux2, push-pull version 7-watt output £12.10.0. Care. &ins. 5/~

Ideal between 2 or more
positions up to five miles.
STORES, FACTORY AND
OFFICE; FARM BUILDINGS
GARDEN SHED and HOUSE.
2 sets in individua! carrying %
cases, complete with long life
batteries, hells, ringer and
100f¢. telephone cable.

3 per pair
; £7.10.0 cir G5)76
RECORD PLAYER BARGAINS IELE_ v l':) " SOUND PIOWERED In metal case, requires no
3-speed COLLARO Gram uuit with Studie Hi Fi pick-up, £5/19/8. carriage 3/-. atceries. Price per pair £9/10/-, carr. (G.B.) 7/6.
Latest 4-speed COLLARO dittc, 6 gns., carriage 3/6. SOUND POWERED HANDSETS, direct communication
Latest 3-speed GARRARD auntochanger with maaual or auto stop position, 8% gns. between two points without batteries. Just connect up and speak.
Carr. 3/6. 45/- per pair, plus 2/6 carriage.
Leading manufactarers, 4-speed autochangers as available from 9} gns.

SPECIAL OFFER OF R.A.F. TYPE 50
AERIAL MASTS 36ft HIGH

Kits comprise:—9 2in. dia. Tubular Steel (Copper

ELECTROLYTICS Leading Makes Nzw Stock

TUBULAR | CAN TYPES ohm -
25/25 v., 50/12 v. 1/918+s/450 v. /6 80 Gibee CO-AXIAL

. Plated) Sections of 4ft. length, top-section and base,
50/50 v. 4/500 v. 2/- |8+16/450 v. .. 5/- |SPECIAL.—Semi-air spaced polythene Pickets, Guys and Fittings. ¢ YOU’J can purchase thls
9/ |81+16/500 v. .. 5/8 standard }in. diam. Stranded core, Feeder i
:;;):(/)zs L 2 2% 1616275 ... /@) losses cut 50%. 94. yard. normally expensive MAST for a fraction of its cost, i.e.
Vo oo 16+16/450 v.. 5/6 Standard iin., Grade A, 8d. yard.
8+8/500 v..... 4/ 161 16/450 v... 6/- |COAX PLUGS 1/2,  SOCKETS 1/-. £7.10.0. ONLY (carr.7/6)
8+16/450 v... 5/- 16--32/350 v.. 4/6 COUPLERS 1/3. OUTLET BOXES 4/6.

These are suppliad ina returnable wooden carrying
case, against which £I deposn is charged (refund-
able )|n aidition to price and carriage as listed.

The MAST is parcicularly suitable to take aerials
for Tx., Rx., F.M. and T.V. (especially COM-
MERCIAL), and has many other uses. Extra
4ft. sections can be supplied at 14/6 per section.

U.S.A. 45ft. AERIAL MAST (10 sections
4ft.-6in. x 2in., guys, etc.) This entirely new
and complete set in canvas carrying bag
£12/10/- each. Carr. 12/6 or 2 sets with
additional low and high frequency antenna £25
pair. Carr. extra.

legso’y. . /- |32/350 5.

6/450 v....... 37632+ 32/2%5
18+16/450v - B/8/50+50/350
32/35 /- | 60/35

4'- |BALANCED TWIN FEEDERS per yd., 6d.
4/6 |Special 300 ohm TWIN FEEDER 8d.
6/6! TWIN SCREENED FEEDER per yd., 1/3.
. /650 OHM COAX CABLE 8d. per yd., tin.
. B/-1 60+250/275 12/6 |ATTENUATORS 6d4b, 12db, eic. from

.. 5/6/644+120/275v... 11/8(3/6. _Band 1-3 Cross-over fliter unit
324 32/450 v 6/6(100+200/275 v 12/6 |from 7/6.

CONDENSERS.—Mica, Silver Miea. All SPEﬂ?Kg}R tI~‘lm:‘é’l‘.—8—x}!:xpaélltgzed mnrgpze
pref. values, 3 pf. to 1,000. 6d. each. anodised mesa) Eatci 1o 5 x&in.,
Ditto ceramics 9d. each. Tubulars, 450 v. gg‘xlzllﬁ"lszl‘&‘ 4/3; 12x16in., 6/-
Hunts and T.C.C. .00l mid.-.01 and TYGAN FRET (Mnrphy pattern) 12im. X
.1/350 v., 9d. each, .02-1/500 v., 1/- 12in., 2/-; 12x18in., 3/-; 12x24in,
each. .25 Hunts, 1/8. .5 Hunts, 1/9. 4/-, ete.

JASON F.M. TUNER UNIT 87-105 m/cs

Kit of parts to build this modern and highly
successful unit complete with drilled
chassis and J.B. dial, wound coils and
soreening cans, 4 BVA miniature valves and
all necessary quality components, ete., for
only £6/10/- post Iree. Buperior dial oali-
brated me/s, edge lit by 2 pilot lamps, 12/8
extra, as illustrated. Power Pack com=
ponents kit including double wound mains
transformer, £2/5/- extra.

Tested and approved by ¢ Radio Con-
strueter,” etc. Illustrated handbook with
full details, 2/-, post free.

Das

i

ARMY TYPE 32FT. MASTS similar to
above but 10 lin. screw-sections, lightweight,
suitable for temporary installation. Kit in
canvas bag, £5/10/-, carriage 7/6.

ROTARY CONVERTORS. IN METAL CASES. Input 24 volt

D.C. Output 230 volt A.C. 50 cycle 100 watt. At only 92/6.
Carr. 7/6.

APQ9 CENTIMETRIC RADAR TRANSMITTER, brand new, and
containing 93| A Photo-multiplier with resistor network push-pull pair
of matched 8012; 2-807; 2-6AC7; 1-6AG7. £4/19/6, plus 7/6 carriage.
U.S.A. BEACON TRANSMITTER RECEIVER AN/PPN-2 214/238
me/s.  Operated from 2 v. battery. Components include 5-3A5;
3-185; I-IR5 (all 1.4 v. B7G miniature valves); 2-2 v. synch. wbrators

7 pin; H.S. 30A Super lightweight headset; 10ft. collapsible aerial. All
[ ” P per lig ght g p
MU LLARD 3—3 QUALITY AMPLIFIER weather haversack, etc. New, complete and unused, 99/6, plus 7/6
An ideal companion onit to the JASON Tuner. A really first-class 3-valve 3-watt carriage.
Amplifier giving Hi-Fi quality at a resesnable cost. Mullard’s latest circuit. Valve swau BRAND
line np: EF86, EL84, EZ81., Egtra HT and LT available for Tuner Unit addition NEW TE I. E P RI N TE R E u ul P M E N T
Variable treble out and bass boost controls sensitivity 100 MV, for 3-watt ontput. CREED AUTOMATIC TRANSMITTER No. 654/N for tele-
Frequency response + or — 1 db, 40 o/s to 25 ke/s. graph working, in original case
Complete amplifier wired and tested with quality sectionalised output transtormer to SOE&’T: F'E:: ::?r::l.scaigs lnpu: 110/230 v A.C. Output 80 +
Mullard specificati k 5 . 4/8. i d -
ullard specification (less speaker) £8/8/-. Carr. and ins. 4/6 : TERMIRIA;.HU’{*IEIEASYS(S)-;ggAian be used with above 26B units.
TELEGRA g
RESISTORS S.T.C. RECTIFIERS

Also other equipment.

Carbon type.  Pref. values 10 ohms- EH.T. types. K3/25 2 KV 4/3; K3/40
10 mezohms, 30% Tol §w 5051w B4 | 32E0. 60 Kyas 3 k¥ g ois0 TELEPHONE SWITCHBOARDS
Bomal § w1 10 Bt | % 3 B 1T 100w ar: soxn?éﬂi:zg/;;
\ ’

WIRE WOUND TYPES | 120 mA., 5/9; RM4 250 v. 250 mA.,

Wire ends. Silicone coated. 25 ohms- RM4B type 250 v. 275 maA., 17/6 LT
10,000 obms, 5 w., 1/3. 10 w. 1/8, 15 w. types F/W bridge 6-12 v, 8/9;
/- 3 a., 15/6; 4 =, 18/6; 6 3., 21/8 each.
LINE CORD .3a. 60 ohms per fi. 2a 100

ohms perL ft.. 2 way 6d. per fi., 3 way PRE-SET wlw POTS

7¢°P;‘ns T.V. kautled lloté_7d_kno} frpe. 25 ohms b
X ohms, 3/-; 50,0600 ohms, 4/-;
L PEAKERS 50,000 ohms to 2 Megohms (carbon), 3/~
PM. 3 OHM. bin Celes 17/6; 6in.
e e S VOLUME CONTROLS
tical, 18/6; 8in. Elac., 20/-; 8in. Good- Midget log type, long spindles, all values
man’s special, 21/6; "10in. R. and A., 10,000 ohms to 2 Megohms. Less sw., 3/-;
25/-; 12in, Plessey, 35/-; 8in. M. E 8.P, sw., 4/-; D.P. sw., 4/9. Linear types
215k ohms field, tapped O P irans., 24/8; all values 10 ohms to 2 Megohms less

34in. Elao, 17/8. switoh 4/-. Guaranteed 12 months.
switchboard with lever keys (key switches) and drop-indicators for

TRs RADIO GOMPON ENT SPEGIALISTS up to 10 lines on two simultaneous circuits, £12/10/—, carriage 15/-.
TOBRIGSTOCKRD., THORNTON HEATH, SURREY F. & F. ARMY TYPE SWITCHBOARDS complete for 40 or 60

line operation up to approximately 100 miles or for internal communica-
tion. Brand new and unused.

@ Rectifier Supply Unit

® 10 years” spares

@ Fused Protector

@® Head and Breast Set

@ SWITCHBOARD A. D.
1240

The complete installation as
manufactured for the Air
Ministry has 2 exchange lines
4+ 14 extns. + operator.
Easily modified. Data sheets
and photos will be sent for
20/- (returnable).

G.P.O. SWITCHBOARD TL.1305 10 lines, thru’ connexion

Phone: THO 2188. Hours 9 am.—6 pm., | pm, Wed.

Quantity and Export enquiries are invited for above items, also other
Open all day Saturday. BY THORNTON HEATH f
STATION.  BUSES 130A, 133, 169, 166, 190, E'""°T"'frc°m"°'2‘ panc VIS (RELAYS) LTD
Terms : C.W.0, Kindly make cheques, P.0,s, etc,, payable to TR 8. Post & HA ER DA L

Packing up to }lb 7d llb 1/1, 31b. 1/6, 5lb. 2/-, 10lb. 2/9. Bargain Lists, 3d. | 126, KENSAL ROAD, LONDON, W.I, LADbroke 0666,
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WIRELESS SETS NO. 17, Mk. 2. A
portable 2 valve transceiver for R/T com-
munication, freq. 44-61 Mcfs. Easily converted
to the new 70 Mc/s band! Complete with
valves, HR headphones and microphone.
Requires 120 v. H.T. and 2 v. accumulator.
Brand new ex-Govt. surplus, tested. With

circuit diagram and operating data. In
wooden cabinet, with carrying handle.
Wt. app. 35 Ib. ONLY

154in. x 14in. x 9in.
59/6.

I.F. STRIP TYPE 373. 9.72 Mc/s. 2 EF92
and | EF9l I.F. Amps., EB9l Det/A.G.C.,
EF91 A.G.C. Amp. and EF9I lelter Size
102in. x 2%in. x 3in. high. Price, less valves,
7/6. Clrcult supplied.

LORAN INDICATOR UNIT
CHASSIS. Complete with 5CPI C.R.T.
and screen, but less valves and crystal.
New condition, price 29/6.

PANORAMIC ADAPTORS.
play of signals on 3in. C.R. Tube 3BPI
Band width 200 Ke/s. Suitable for receivers
with IF’s of 450475 Kefs, e.g., CR 100 and
CR 150. Operates from 115-230 v. A.C.
mains. BRAND NEW as shipped ex-U.S.A.
With instruction manual, £30.

TBY8 SPARES. Brand new U.S.A.
equipment, including 10 piece whip aerials,
4 v. vibrator packs, 4 v. 40 AH accumulators,
3 v. relays, and hundreds of other really
beautiful items. For list send 2{d. S.A.E.

R1155 RECEIVERS. Thoroughly checked and
tested. From £5/19/6 according to condition.
S.A.E. for details or /3 for booklet.

A.C. MAINS POWER PACK AND
OUTPUT STAGE. These enable the R1155
to be used on A.C. mains WITHOUT ANY
MODIFICATION. Three types available,
£4/10/-, £5/5/-, or de Luxe mode! with 8in.
speaker, £6/10/-. ALL power packs guaran-
teed SIX MONTHS.

COMMUNICATIONS RECEIVER
CRI00. Covers 60 Kc/s to 30 Mc/s in 6
ranges. 2 RF’s and 3 IF's, variable selectivity,
B.F. Osc., etc. Operates from 210-250 -.
A.C. mains. Size 16in. x 12%in. x |6%in.
deep, wt. 82lb. S.A.E. for illustrated details
Overhauled, first class condition,
CRI00/2 with side-tone facility, superb
condition, £25. Naval version with noise
limiter, unused, £30. Plus £2 carr. and pkg.
(£1 refund when pks. case returned).

R.F. UNITS. ALL BRAND NEW and
BOXED. RF24, 20-30 Mc/s, 12/6. RF25,
40-50 Mc/s., 17/6. RF26, 50-65 Mc/s., 29/6 and
RF27 65-85 Mc/s., 32/6.

MODULATION TRANSFORMERS.
Bendix type, for TA-I2, push-pull 807's to
plate and screen modulate two 807’s in
parall;a;./ 15/—. Collins type, 20 watts, 807 to

807

CHOKES. Collins, potted, 160 ohms,
8 Hen., 100 m/amp., 8/6; STC, potted,
swinging approx. 5 Hen., 300 m/amp., 12/¢;
Universal mtg. type, 300 ohms, 30 Hen.,
150 m/amp., 10/6; Parmeko, fuIIy shrouded,
swinging, 3.6-4.2 Hen. at 250 m/amp.,
20 Hen. at no D.C., 10/6; Parmeko, fully
shrouded, 8 Hen. 250 mfamp., 10/6;
Bryce open type, 1.5 Hen. 200 m/amp,
3 Hen., 100 m/amp., or 10 Hen., 200 m/amp.
(mtg. "feet slightly damaged) 8/6 each;
Upright mtg., 6 Hen., 70 m/amp., 6/9.

SOUND-POWERED HANDSETS. Simi-
lar to telephone handset. Balanced armature
microphone and earpiece. No batteries
required, 10/6 each. Breast mike and head-
phones, as above, 12/6 set.

FIELD TELEPHONES.
Mk. 5. Buzzer calling. Ideal for building
sites, farms, workshops, etc. Complete with
handset and batteries. Tested, 39/6 each
MARCONI SIGNAL GENERATORS.
Brand new, in original transit case, com-
plete with spares, instruction manual and
calibration charts. Type TF390G, 4-32 and
50-100 Mc/s. £25.

Army type D,

CRYSTALS. 200 Ke/s American GEC, 10/-
each. 100 Ke/s R.C.A. bars, 19/6 each.
5FT. P.O. TYPE [9in. RACKS. "“U”

channel, heavy angle base, 59/6.

RCA SPEAKERS. 8in. P.M. unit in hand-
some black crackled cabinet, For AR88’s,
CRI00’s, etc. BRAND NEW, 45/-.

WIRELESS SET No. 19, Mk.2.

Two cransmlccer-recewers and an intercomm. amplifierin one
case. ‘A’ set covers 2-8 Mc/s R/T and CW, and “B”’
set 240 Mc/s R/T only. Complete with dynamotor for 12
V DC operation, 6 6K7G, 2 6K8G, 2 6V6G, 6B8G, 807,
EF50, EB34 and 500 microAmp check and tuning meter.
S.A.E. for full details and specification. Technical data
available. Made in Canada, in first class condition £5.10.0
plus 15/- Carr. and Pkg.

Visual dis-

RCA AMPLIFIERS

MODEL MI-!1220.
Ou.tput 12 watts at 5-7.5-15-600 ohms.
mains.
Brand new and boxed.
supplied. Set of new boxed valyes, 59/6.

Employs 2 6L6, 4 6J7, and | 5U4,
For 190/250 v. A.C.
In grey crackled case, I7in. x Ilin. x in., wt. 38lb

Price, less valves, £9/19/6. Circuit

RT37/PPN2 BEACON TRANSMITTER-RECEIVER.
214-234 Mc/s. Size I3in. x 10in. x 5in. Contains 5 3AS5,
3 1S5, | IR5, and 2 2V. synchronous vibrators. Operates
from 2 v. accumulator via 2 built-in vibrapacks. Complete
with telescopic mast antenna system (9ift.), light weight
headphones, Technical Manual, super quality carrying
haversack, cords, co-ax. cables, plugs, etc. Total we. 28ib.
BRAND NEW boxed Amerncan equipment, 72/6.

f M )

COMMAND RECEIVERS
Complete with 6 valves: 3 12SK7, | 12K8, | 12SR7, and |
12A6. Size 5in.x54in. x [ 14in. deep. In very good condition
Less dynamotor. FREE CIRCUIT WITH EACH SET.
BC453 (the famous Q5’er), 190-550 Kc/s., 59/6.
BC454, 3-6 Mcss., .. 276
NEW, BOXED BCXXX (Trawler band) 1.5-3 Mc/s., 75/-.
COMMAND TRANSMITTERS. Complete with 2
1625 (12 v. 807). | 1626, | 1629 and Crystal.
BC457, 4-5.3 Mc/s (Xtal 4600 Kc's), 22/6. New, 29/6.
BCZZZ 2.1-3 Mc/s (Xtal 2500 Kecfs). Unboxed, 29/6.

TWO-WAY MORSE TRAINING SETS, W/T Mk. 3.
Consists of 2 valve oscillators (ARPI2’s) (one with pitch
control), for | or 2 operators Has provision for creating

‘atmospherics.”” In polished cak case 12fin. x 10in. x 8in.,
wt. 16lb. Complete with valves, leads, 2 keys 7-way terminal
board, circuit and instructions, but }ess batterles and phones.

¥ THREE-CORED CABLE.

Ideal for Cadets, Scouts. etc. SNIP,
RANGE TYPE S1ZE PRICE
B0 Microamp. D.C. M, 24in.  Flush cire., scaled 0-100 59/8
100 Microamp. D.C. M/C 2}in. Flush circ., scaled 0-1,500 38/8
500 Microamp. D.C. M/C 2in, Flush square, Weston 2718
500-0-500 Micro- D.C. M/O 2}in. Flush circular, scaled 100+0-100
amp. 25/-
1 Milliamp. DL.M/C 2in. Flush square, Fe/NFe 22/6
L Milliamp. D.C. M/C 2}in. Desk Mounted type 3216
10 Mllliamp D.C. M/C 23in. Flush eircular, blank scale 10/6
100 Milliarop. D.C. M/C 2}ih. Flush circular 10/6
150 Milliamp. D.C. M/C 2in. Flush square 716
200 Milliamp. D.C. M/C 2iin. Flush circular 10/6
1 Amp. Thermo-couple 23in.  Projecting circular 6/9
4 Amp. Thermo-couple 2in. Flush square 6/9
20 Amp. .C. M/O  2in. Projecting circular w6
30+0-30 Amp. D.C. M/I 2in. Proj. circ., car type 5/
15 Volts . M/T  2kn. Flush ci.rcular 8/6
300 Volts AC.M/I 3}in. Flush circular 30/~
300 Volts D.C. M/C 2in. Fiush square 10/6
METER RECTIFIERS. Salford Instruments, 1 mA., 8/6;
5 mA., 6/9; S.T.C., 2 mA., as used in E.M.l. Output Meter,
5/6. All are full wave bridge and brand new.
ALLERS
ORNER
VCR97’sfrom .. 2/8
Indicator chassis 5/
16 mFd. paper 2/8
8 mFd. paper .. 3/-

8 mid. 500 v.

3
5 11 UPPER
EB34’s, NEW d.
e vow. o LONDON, W.C.2.
R1155's, Gasued 25/
Umnaaked sl?z)[é
asg;oin s' 2/ Shop Hours: 9-6 p.m. (9-1 p.m. Thursday).

INDICATING UNIT 277. Case sizs

zin, x 7in. x 12in. deep. Contains lin.
C.R. tube type VCR522 (same as that used in
G.E.C. ' Miniscope "'}, 4 VR91, 2 VR92, and a

host of useful modera components. Fitted
with ' Focus ’* and *' Brightness '’ controls,
etc. Should convert to useful miniature

oscilloscope.  All tubes tested.  39/6.

HIGH VOLTAGE POWER PACKS
ex-U.S.A. Brand new. Input |15 volts A.C.
output 1,000 volts at 250 mA. Complete with
2 1616 valves and | spare. Double choke and -

paper smoothing. £5/5/-.
EDDYSTONE ROTARY POWER
UNITS. ingrey metal case. Inputl2v.D.C.

Qutput 180 v. at 62 m/a. Complete with all
smoothing and filtering. Size [2in. x 6in. x
Sin. Wt l6ib. BRAND NEW. 19/6.
BLOCK PAPER CAPACITORS, T.C.C.
8 mFd., | kV. wkg., upright mtg., size 4in. x
24in. x 5in. high. Brand new and boxed.
TWO for 15/-.

rubber
ins., circular, padded, cotton covered,
maroon. 12 yds., 9/-. or 100 yds., 59/6.
AR77 MAINS TRANSFORMERS. Fully
shrouded, drop-through, 3%in. x 3iin.
Primary IIO/I25/I50/2IO/240 v. 50-60 cfs.
Secs., 325-0-325 v. 100 m/amp., 6.3 v., 3.5
amp., and 5 v. 2 amp. BRAND NEW ex-
U.S.A., 29/6.

REPLACEMENT MAINS TRANS., for
R C A Amplifiers, Pri. 105/115/125 v., 50-60
¢/s., Secs., 380-350-0-350-380 v., 170 m/amp.
6.3 v., 3 amp., C.T. and 5 v., 3 amp. 4¢in. x
43in. x 4%in. high. Fully shrouded, 16/6.
TRANSFORMER BARGAINS. Brand
new ex-maniufacturer’s surplus drop-through.
Primary 200/250 volts 50 cps. Secondary
310-0-310v.70mA., 63 v. @ 3a.,4v. @ 2a.
Can be used with either 4 v. or 6.3 v. rectifier.
Only 9/6 plus 1/6 post. A similar type trans-
former 325-0-325 100 mA., 63 v. 4 a.,, 4 v.
3 a. only 12/6.

INSTRUMENT TRANSFORMERS. Par-
meko, 230 v. A.C. inpat. 0-65-130-195 v.
85 m/Amp. 63 v. 5 amp. and 6.3 v. .3 Amp.
Shrouded, 3}in. x 33in. x 33in. high. 15/-.
HEAVY DUTY LT TRANSFORMERS
230 v. A.C. mains input. Secs. 5-0-5 v.,
5-0-5 v., and 5-0-5 v, all at 5 amps., each
winding. 5, 10, 15, 20, 25, or 30 v. at 5 amps.,
or other possible combinations. 4%in. x
4tin. x 6in. high. We. 12lb. BRAND NEW,
29/6. ANOTHER, 230 v. A.C. mains input,
Two separate secondary windings, each
14 v. C.T. 12 amps. 7, 14, 21, or 28 v. at 12
amps., or other possible combinations.
Wt. 24lb. Ex-Admiralty. Brand new, 42/6.
G.E.C. 200-250 v. A.C. mains input. 30 v.
(tapped at 10 v.) 36 amps. output. 5fin. x
6in. x 7in. high. Wt. 24lb., 5

U.S.A. potted type, input 2I0/27.0/230 v,
5 secondaries, 7.5 v. 4a.,7.5 v.4a.,,7.5v. 8 a
and 2.5 v. 5 a., ALL centre tapped, and 6.3 v.

2336,

4 a, These can be connected to give many
useful voltages up to 31 v. 4 a. Size 6in. x
Sin. x 4in. Wt. 144lbs., price 35/-.

SELENIUM BRIDGE RECTIFIERS.
Funnel cooled. A.C. input 45 v. R.M.S,
D.C. output 30 v. 10 amp. 47/6 each.

HEAVY DUTY SLIDER RESISTORS

250 watts. Rated to carry 25 amp. .4 ohm
resistance. For charging boards, etc. Worm
drive. On metal stand 9in. x 4in. x 6in. high.

BRAND NEWY 7/6 each. ANOTHER, |2amps.,

1 ohm. 150 watts, 6/6. ALSO 14 ohms,
graded | to 4 amps., 7/6.
RESISTORS Latest miniature insulated

Dubilier + watt type B.T.S. Wire ends.
Useful values. ONLY 10/- for 100 assorted!
Erie, etc., 4 and } watt, | gross assorted, 10/~.
WIREWOUND POTS. ohms 3
watt. Colvern, lin. spindle, NEW, 2/6. All
other values in stock.

METAL RECTIFIERS. 250 v. 100 m/amps.,
6/9; 230 v. 60 mfamps., 5/— Many other types
in stock.

PLEASE ADD POSTAGE OR CARRIAGE ON ALL ITEMS
R s i

CHARLES BRITAIN (Radio) Ltd.

SAINT MARTIN'S

LANE,

TEMple Bar 0545

One minute from Leicester Square Station (up Cranbourn Street)

Open all day Saturday
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UNIVERSAL ELECTRONICS

22/27 LISLE STREET, LEICESTER SQUARE, LONDON, W.C.2

Inspection and !aboratory test available at this address.

COSSOB Double Beam 0scllloscope TEST EQUIPMENT 1

Type 339. IMPROVED VERSION | A\\’/'VO m%del 71néetex, £15,513%0(11e(}0%01{4ne/ter, 58152/1%-1\ R(;,: gi& type
BW232 Signal Generator cfs o type
of the OBSOLETE Type 3339 I TF144G range 85 kjs-25 Mcfs., £85; TF300G fange 16-150 Mc/s.,
Time Base Frequency. 6 to 250,000 c.ps. £25; TF517 range 150-300 Mc/s., £35; *“ Q *’° Meter type 329C, £85;
Amplifier. 43 mV RMS/mm. 10 to 100,000 | Output Meter, type TF340, £35, GENERAL RADIO type 740
c.ps. 3dB. L3I mV RMS/mm. 10 to IOOOOO l

2

Capacity Bridge; type 726A Valve Voltmeter; type 916A R.F. Bridge;
c.p.s., 3dB (2 stage). type 804 Signal Generator, 30-300 Mcfs., £65. EVERSHED MEG-
GERS, Bridge and Wee types. U.S. A¢ Standmg Wave » Measure-
3dB (2 stage). ments Instrumem Sliding rule from 0-15 cm.; probes for detection
Deflector Coils. 2 mm/mA RMS. with Amplifier. NEW £40 each. U.S.A. Brand New Hickock
Power Supply. 110-250V A.C. 120 wauts. | Valve Voltmeters; unused, Ranges 2.5-250 A.C.V. 2.5 1,000 D.C. V.
Sensitivity. YI, Y2, 3.1V D.C. I.IV RMS I 2.5-1,000 mA. D.C. Resistance 0-1,000 megs. Frequency up to

10 mV RMS/mm. 10 to 2,000,000 c.ps,

(volt/mm)_ X 2.25V D.C. 0.8V RMS (volt/mm 100 Mc/s. Voltage 110 A.C. Price £30 each.
Screen Diameter. 114 mm. _l
In good working condition PRICE ' | e e ot e e it e e M S o S M M Nt o S s —
Also supplied Rebuilt to Laboratory standard
and guaranteed for 3 months. Prices on request. I FREQUENCY MEIERS
e —— Range 125 kc/s—20 Mcys
MANUALS for Communication Receivers £1.7.6 each, In perfect condition

for ARBSD-LF, AR77E, RI07, S20R, SX24, $X28, B2, TX/RX, HRO’s, etc,

IBRITISH & U.S.A. VHF/UHF - 1ocm 3cm 1.5cm TEST EQUIPMENT | r-—-—"-“—"|

BRITISH & U.S.A. VHF/UHF - 10cm 3cm 1.5cm TEST EQUIPMENT RECEIVERS

| . ) 1}
TS-3/AP Power and frequency meter S-band TS-56/AP Standing wave ind. L.-band
| TS-14/AP Signal Generator frequencysrgetedr %g-g%ﬁ}: Ec!ﬁo gox )%.gang | l g; ?romﬂz;;m E%s])syﬂg:g 64:11::00 34'3d
=Dan =] <ho box ~-ban b b_th A
[ TS-15/AP Fluxmeter 1.2-4.5K Gauss TS-89/AP Voltage divider X and S-bands I | 980 (680X, IEALLICRAFTERS\SXTL) (25,
[ TS-33/AP Frequency meter X-band TS-120/UI Sign. gen. pwr. meter X-band | 1 o A(?lg‘ 840, 5X24, SX17, 820R, 820,
TS-34/AP Portable oscillosco ope Fast sweep T$-127/U Frequency meter  375-725 Mc/s | 38 A.C./D.C. NATIONAL HRO7, Senior and
l TS-35/AP Sig. gen. pwr. and freq. mir. TS-174/U  Frequency calibrator. 20-280 Mc/s I ;’“m" MDdetl;R{mmRmB. ?;ARCONX gmd‘w
I X-band TS-175/U Frequency Calibrator | | rom £20. o g(l’imgu“e 26/ MPc/s-. 5 ban o
TS-36/AP Power meter X-band 85-1,000 Mcfs | Cla (BupeTnEL £50.  Power supply
l TS-45/APM-3 Power and freq. meter X-band T8§-226/AP Wattmeter to K KW I I £10. Completely checked. Carriage £2. HAM-
TS-47/APR Signal generator 40-500 Mc/s 400-425 Mcls_l | MARLUND HQ120 and HQ129X.
T T e [ S e e e Tt T ST T S L e e e e e e e

Write, call or Telephone GERrard 8410. Shop hours, 9.30 a.m. to 6 p.m.  Thursday 9.30 a.m. to | p.m. OPEN ALL DAY SATURDAY

.................................................. e

H A N N E Y or BAT H AW F. radio Produces. Lea.

OFFERS i SPEGCIALIST SUPPLIERS TO THE TRADE
‘ VIEWMASTER 3 STATION T.V. TUNER (P. Television)
: Denco coilset with screens, can and screws 3()/~; Denco switch, Fine Tuner, Coil : ‘ * Vast S.tOC'kS of regular and
! mounting plates and tag panel 27/-; Kit of resistors 7/6; TCC condensers kit with © bargam lines.
: twg printed circuits, valve h%ders letc. 1:1?/-} Ga,rutl cinnbr&ls %@;g}n}{l’x; Cg:::‘hl’/%kt. 5 are mn U1 Y] ¥
: 2/8; Valve cans 1/3 each. jomplete kit of parts for the , Wi e two N
. Genuine MULLARD Valves, nuts, bolts, wire co-ax, etc. £8/19/6. Denco Coilset for . * Trade Counter Service.
cvimsv/%rslon of the V-Master S/V é:lé;mém Atﬁ the LF. au;x})!;aer bem)/t:e. OR sz;;{leten}‘{ﬁti H - L d
g p Standard V-Master items in stock. . .
T | |t Londor x s o o st con
i MULLARD 3 VALVE 8 WATT AMPLIFIER : prehensive catalogue.
: Punched chassis 10/6; Gllson Trans. Mains 35/-; Output 25/8. Elstone Trans. @
. Mains 35/-; Output 21/-; Condenser kit 20/-; Reslstor kit with 3 pots. 22/8. Com- @ * Phone «call brin gs our
< plete kit with Genuine Mullard VALVES £8/19/6. Full list available. 9 Between Earls Court & Olympia. Fenresentative
: MULLARD 510 AMPLIFIER. o : g )
H e Resistors 97 /-; TCC Condensers -; Elstone Mains Trans. 36/~ (100 ma.); - Also at
1 42/8 (120 ma.); Output Trans. 45/- (6K or SK), Gilson mains trans. 6Q/- (140 ma.); : -
¢ Output Trans. 47/ (6K or 8K); Ultra linear type 52/6; Partridge Mains Tra I7o 172' WARW|CK ROAD' "ONDON' w'l4 BRADFORD,
: 85/8, Output Trans. P.8667 55/6; Partridge Ultra Linear type P.4014 98/6 Denco. Phone-Office-WEStern 5201 — Counter-WES. 5202. YORKS.

: punched chassis 19/6 with base plate; Printed front panel 6/6; Type ‘A’ and ‘B’ :
: Chassis (panel not printed) 8/8 and 12/6 respectively. Condensers ' A’ 15/6 ‘B’
1 24/8; Resistors * A” 17/6, * B’ 35/6 (with pots). Full list available, giving details :
: of complete kits. :

: OSRAM 912 PLUS AMPLIFIER 'N DICATOR U N ITS ' D I
: Erie resistor kit, 1'7/4; Erie 1 meg. pots, 4/6 each; TCC condenser kit, 55/-; PAR- : - ©

{ TRIDGE components with loose lead, ter (i packing charge), Mains

1 trans., B5/6; choke, 34/6; output trans., 85/6; W.B. components, Choke 18/9; PART oF RADAR Type AN/TPS-'A. BRAND NEW

: output trans., 32/-; 'Denco drilled chassls, 14/6; Denco 912 Plus printed panel, 7/8; :
: pre-amp. or passive chassis, 6/-. Full llst avmlable 3

: COMPONENTS are still available for the following F.M. TUNERS:—Wireless World,

: Mullard, Osram 912; Denco Maxi«Q, List available, 4
: WIDE ANGLE COMPONENTS, ALLEN. Teleking Chassis, 50/-; Coilsets (TK and :
Buper-Visor), 44/6; L0.308, 40/-; F0.305, 21/-; D.C. 300c., 39/6; FC303, 31/-;

GL.16 and 18, 7/6 each; SC 312, 21/-; AT.310, 30/- OP. 117 @/-; BT. 314, 15/-;

DENCO Chassis Magnaview, 37/6; Chassls, Super-Vlsor, 51/6; Coilsets Magnaview
41/2; WA/DCAL, 43/-; WA/FCAL, 31/-; WA/LC1 and WCL, 7/8 each; WA/FMAL, :
21/-; WA/LOT1, 42/-; WA/FBTL, 16/~ g

8end stamp for lists. Please add 2/- postage to all orders under £3 (excess refunded).
U.K, Govt. Surplus Equipment

Ll FI HAN N EY for Navy, Army and Air Force.

Full details and prices from :
77 LOWER BRISTOL ROAD, BATH | ¢ ccTRICAL & WIRELESS SUPPLY coO.

69 Church Road, Moseley, -Birmingham |3

Supplied complete with

Tray of spares including a
high sensitivity (20,000 ohms per
volt and 60 megohms) NINE
RANGE Universal Test Meter
type TS-96/TPS-l or . Voltage
Divider-type TS-98/AP in
specially made chests and in
original packing.

Also available any American or

Saete st aeeisiateeraarans
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TRADE ENGQUIRIES
INVITED

PANORAMIC ADAPTORS
Brand new and boxed Ex-U.S.A. For use
with receivers having an L.F. of 455/475
kefs., giving a bandwidth of 200 kcfs.
lIOL230 volt A.C. operation, Price £30
each.

A.R.88 WAVECHANGE SWITCHES.
Ceramic, 8 bank 6 position, eomplete with
screens, BRAND NEW, 17/6 each.

MODULATION TRANSFORMERS. Co!-
lins type, potted. Push-pull 807 to parallel
807, 20 watts audio, brand new, 12/6 each.

BENDIX COMMAND RECEIVERS
Brand new and boxed, with circuit.
Top band model, 1.5-3 mc/s., 75/- each.

BENDIX COMMAND TRANS-
MITTERS. Complete with all valves and
crystal. Coverage 2.1-3 mc/s. 29/6 each.

BARGAIN MAINS TRANSFORMERS
All new and unused.

L.T. TYPES

a. Input 220/240 v, Output 6.3 v, 1.5a., 5/9.

b. Input 200/250 v. Qutput 6.3 v. 3 a.,, 8 v.
1.5a., 9/6.

c. Input 200/250 v. Output 3,4, 5, 6,8, 10, 12,
15, 18, 20, 24 or 30 v, 2 a., 18/6 each.

d. Input 200/250 v. OQutput 3, 6, 9, 12, 24, or
36 voits 5 a., 35/-.

e. lnput 230 v. Cutput 5, 10, 15, 20,25 or 30 v,

5 a, 29/6.
{. Input 200/250 v. Qutput 4 v. 14 a2, 63v.
CT. L.5a., 10/6.

INSTRUMENT TYPES

a. Input 7.10/240 v. Output 200 v. 25 ma.,
6.3v, |a., 10/6.

b. Input 230 v. Qutput 195 v. 95 ma., tapped
130 v,, 6.3 v. 5 a, 6.3 v. .3 a,, 14/6.

H.T. TYPES

a. Input 200250 v. Output 250/0/250 v, 60
ma,63v.3a,5v. , 18,

b. Input 200/250 v. Output 250/0/250 v. 80
ma,6.3v,4a.,5v.2a

c. Input 200/250 v. Output 350/0/350 v. 80
ma.,, 63v.4a,5v.2a,

d. Input II01230 v, Output 250/0/250 v.
175 ma., 6.3 v. 5 a, 5 v, 3 a., potted, 35/
e. Input 230 v. Output 500/0/500 v. 250 ma. =
4 v. CT. 3 amps., 19/6.

AUTO TRANSFORMER 110/200/250
volts, 150 watts, 21/-.
CHARGING TYPES

a. Input 200/250 v. Output 9or I5v. | a., 9/9.
Il:;‘l;nput 200/250 v, Qutput3.5,%90r |17 v.2a,,
?kllénput 200/250 v. Qutput3.5,90r 17v.4a,

SELENIUM CHARGING RECTIFIERS
Full wave and bridged. 12 v. | a., 6/3; 12 v.
2a., 9/3; 12 v. 4a, 13/9; 12 v. 10 a,, 32/6;
24 v, 8a., 49/6.

CHARGING RHEOSTATS | ohm 12
amp.,6/6; 14 ohm4amp., 7/6; 8ohm 2.5 amp.
7/6.

460 KC/S B.F.O. UNIT
Supplied brand new and complete with
1S5 valve, fully screened in aluminium
case, size 24 x | x 43in. Price 8/6 each.

MORSE BU ZZERS. Brand new and boxed.
Operation from 3 volt D.C. Price 2/6 each.

CRYSTAL MICROPHONE INSERTS.
Extra sensitive, ideal for amplifiers, etc., 4/6.

POWER UNIT 285

230 volt 50 cycle input. Outputs E.H.T.
2 kv. 5 ma., H.T. 350 volts 200 ma., L.T.
6.3 volts |17 amps. E.H.T. and H.T. supplies
are fully smoothed, double choke and
paper condenser, etc., and complete with
valves 5U4g, VU120 and EF50. A genuine
bargain at only 59/6 each.

ais,
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FOR ALL RADIO BARGAINS

WIRELESS WORLD
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TRANSMITTER/RECEIVER No. 19 Mk. 1l

Equipment comprises 3 separate units built into one chassis and
separate power pack.
8pecification; ® A " set. Tr: \]
2-4.5 mc/s. and 4.5-8 mefs. For BT O.W or MGW Range on
R.T. 15 miles, C.W. 50 miles. Buperhet recefver, 465 kefs. LF.,
B.F.0,, etc. Rx, Valve lne-up: 6K7 R.F., 6K8 mixer, 2 6K7 LF.,
6B8 det. A.F. phone output. Tx.: 6K8 mlxer. BFO, EF30 buﬂer,
EB34 ADC, 807 P.A, *B"” set. Transmitterfrecefver 229/241 mec/s.
Local use up to 1mfle. Valve line-up: CVB, 2 6K7 and 6V8.
Inter Com. set. 2 valve A.F. amplifier for vehicle crew Inter. com-
munlcation. Valve Iine-up: 6K7 and §V6.
A 2¢in. meter 15 built in reading L.T. and H.T. voltages, drive, etc.
POWER UNIT. 12 volt D.C. Input. Output 275 volts 110 m/a.,
md 600 volts 50 m/a.

is of Canadi and is supplied In good
condition. Price, complete with power pack only £5/10/- each,
plua 15/- carriage.

AMERICAN GEARED MOTORS
American 24 volt
D.C. motors with
built-in  precision
gearbox giving twin
_ outputs 20 r.p.m.
and 6 r.p.m. Will also operate
on 12 v. giving reduced out-
puts. Size 7in. x l3in. Shaft
dla 4in, Supplied brand new
only 29/6 each.

MARCONI U.H.F. SIGNAL GENERATOR TF.517,
MODULATION GENERATOR TF.675. Complete
station comprising TF.517_ signal generator, frequency
coverage |6-58 mcfs and 150-300 mc/s. and TF.675 pulse
modulator, repetition speed 50-3,000 cycles, pulse width
2-12.4n sec. Suppled brand new in original transit case
with full instruction book and full complement of leads,
£42/10/- each.

MODULATOR
TYPE 67
These bargain in-
struments contain a
COMPLETE A.C.
MAINS POWER
PACK, input 230
volts 50 cycles. Out-
put 350 volts 120 ma. and 6.3 volts 5§

amps. Choke and condenser smoothed
and uses 5Z4 rectifier. (Transformer actually 200 ma,?1
Also included in the unit are I] other valves, 5 SP61.
| VRIl6, 2 EB34 and 3 EAS0, and many other useful
components, pots, resistors, switches, etc. Size of case
18 x 9 x 7in., which is finished in grey. Supplied
brand new, 49/6 each.

RCA A.R.88 L.F. RECEIVERS. Offered in first class
condition, re-aligned and thoroughly tested. Continuous
coverage from 75 to 550 kefs and 1.5 to 30 mcfs, Built-
in A.C. mains power pack, phone or speaker output, vari-
able selectivity, B.F.O. etc., Price £45 each.

AMERICAN ROTARY GENERATORS

Input 12 volt D.C. Out-
ut. 250 volts 80 ma.
itted  with  blower

attachment which can be

easily removed if de-

sired. Brand new 22/6

each. Ditto with 6 volt

input 22/6 each.

50 MICROAMP METERS

24in. scale flush mounting meter housed in grey instrument
case with chrome handle Brand new and tested, 59/6 each.

“3.30 LISLE STREET, LONDON,

FIELD
TELEPHONES

Type Don Mk. 5. Buzzer
calling. ldeal for inter office or
house communication. Sup-
plied complete with
two 1.5 volt cells,
tested and ready to
operate. Price only
39/6 each.

143

Phone: GERRARD 8204/9155
Cables: SMITHEX LESQUARE

w.C2

WE PURCHASE ALL TYPES OF
RECEIVERS AND TEST GEAR

MODEL-MAKERS® MOTORS
Permanent magnet type, reversible.
Size only 2in. long, 1}In. dia. with tin.
long spindle. Operation from 4.5 to 24
volt D.C. Thoroughly recommended for
launches, etc. Supplied brand new only
8/6 each.

JUNCTION TRANSISTORS
Suitable for receivers, amplifiers, radio centrol,
oscillators, etc., similar to Mullard OC7I,
Supplied individually tested, only 10/- each.

GRAM. MOTORS
Special offer. Garrard 200-250 volt A.C.
gram. motors complete with turntables.
Speed adjustable from 0-45 r.p.m. A
real bargain at only 22/6 each.

MARCONI| CRYSTAL CALIBRATORS.
Frequency coverage 170 to 240 mc/s. Directly
calibrated. accuracy 0.0019%,. Operation 200/
250 volt A.C. Supplied complete with 5
mcfs. crystal and spare set of 5 valves in original
transit case, brand new with instructions,
£4/§9/6 each.

AMERICAN BEACON TRANSMIT-
TER/RECEIVER RT 37/PPN-2. Brand
new and boxed, complete with instruction
book. Eqmpment comprises transmitter/
receiver with 9 valves (5 3A5,3 1S5and |
IR5), with built-in 2 v. vibrator power
pack, spare vibrator, headset, connector
leads and 10ft. collapsible aerial. Frequency
coverage 214/238 me/s. Price 72/6 each.

ROTARY CONVERTORS. Input 24 volt
D.C. Output 230 volt A.C. 50 eycles, 100
watts. Price 92/6 each,

JACK PLUG LEADS. Brand new 6ft.
leads, screened, fitted with two standard
P.O. jack plugs, 3/- each.

SUB-STANDARD VOLTMETERS
Six ranges: 7.5, |5, 30, 60, 150 and 300
volts D.C, 6in. mirror scale with knife
edged pointer calibrated 0-150 volts.
0.39% accuracy. Price £4/19/6 each.

SOUND POWERED EARPIECES. Can
be used as earpiece or mike. No batterles
required to operate. Brand new 3/6 each.
Brand new sound powered telephone hand-
sets, 19/6 each

SMOOTHING CHOKES
G.B. 20 henries 175 ma.
Parmeko 8 henries 25 ma.
Parmeko 9 henries 100 ma. .........
Parmeko C core 4H. 22.5 ma. ... 4/6
Parmeko swinging choke 3.6-4.2
henrles 250 ma. 20 H. no D.C. ...
Collins 8 henry 100 ma. ...

All new and unused.

DEAF AID EARPIECES. Brand new, 30
ohms, D.C,, 3/6. Leads 1/-. Deaf aid valve
CK505, new, 2/6. | meg. pots with switch,
If- Swnch | pole 4 way, I/-. Qutput trans-
former, 2/6.

METER BARGAINS
50 mfamps. 2in. FM.M.C. ............
150 m/amps. 2in. FM.M.C, .
200 m{amps. 24in, FM.M.C. .
| amp. R.F. 24in. Pj, T.C.
4 amp. R.F. 2in. FM.T.C. .
300 volt D.C. 2in. FM.M.C. .
300 volt A.C. 24in. F.M.M.L .. 25/-
500/0/500 mucroamp 2%in. FM.M.C. 25/-
50/0/50 amps. 2in, F.M.M.C. 8/6
ALL BRAND NEW AND BOXED.

HOURS OF BUSINESS: 9a.m.-6 p.m
Thursday | p.m. Open all day Saturday.
Please print name and address clearly,
Also include postage on all items.

K
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AIRCRAFT RADIO RECEIVER (BY RCA Model No. CRV.
46151). Freq. 195 kefs. to 9050 kefs. (33-1500 metres) continuous.
For 28 v. D.C. input with built-in dynamotor. This é-volt receiver
with 2 R.F. stages and 2 |.F. stages with B.F.O. and C.W, is in our
opinlon one of the finest sets so far released by the Air Ministry.
With instruction dlagram to convert for mains. For the very modest
price of £10/10/-. carr, paid. In good working order.

VITAVO X PRESSURE UNITS. Heavy duty. P.M. 20 watt. Brand

new, £4/9/6, Also ditto, second-hand, in good working order, 40/,

carr. 7/6.

723AB KLYSTRONS. Guaranteed, 50/—.

B.C. 929ACRT INDICATOR UNIT, Containing 1-3PBI 3in. C.R.T.

6-6SN7s, 2-6Hés, |- 6G6, 1-6X5, 1-2X2; 7 valves in ail. Ideal for ’scope

conversion, New, in orngmal sealed cartons. 70/-, carr, 5/-

IS WATT I2v. D.C. AMPLIFIER (BY PARMEKO, ex-ADMIRALTY).

Fitted for mike and gram. with ** Fader ** control. With 2-EL35s in

push-pull output. Speaker output 15 ohms. Housed in metal case,

size |4in. x 9in. x 9in. Ready to use, guaranteed in perfect order.

£12/10/-, carr. 10/-.

PARMEKO MOVING COIL HAND MICROPHONE. 200 ohm

imp. Fitted on/off switch, complete with 12 yds. flex, 25/, p.p. 2/6.

RE-ENTRANT LOUD HAILERS. Heavy duty 20 watt all-metal.

|5 ohms. By Parmeko. £5/10/-. carr. paid.

PARMEKO TWIN BAKELITE LOUD HAILERS (ex-Admiralty),

complete on metal base. |0 watts. 45/~, carr. 7/6.

RCA BRAND NEW. [5in. ISohms. 30 watt P.M. speakers. £9/19/6,

carr. 12/6.

C.M.G. 25 PHOTO CELLS (OSRAM). Brand new, 15/, p.p. |/

AC/DC POWER SUPPLY UNITS. 230 v. A.C. 50 cycles input.

100 v. D.C.-at | amp. out. Housed in strong metal case, ex-G.P.O.

New and unused £4/10/—, carr. 7/6.

TRANSFORMERS. [10-230 v. Primary. Sec. 26 v. tapped to

41 v. at 14 amps. New and boxed. £3/10/~, carr. 5/-.

P.E. 103 H.D. POWER SUPPLY UNI New and boxed. Com-

plete with connecting cables and mounting rack £15, carr. extra,

APQ@9 TRANSMITTER. Containing 931a Photo Electric cell (com-

plete with network). 2-6AC7's, 1-6AG7, 2-807"s and 2 blower cooled

8012’s. With rev. counter. Brand new, 79/6, carr. 7/6.

SELENIUM METAL RECTIFIERS. FULL BRIDGE
7/6

6orl2v.| amp. f 24 w. l amp. ooeiiiniiinnin
12 v. 2 amp. IO/— 24 v. 2 amp. .
12 v. 24 amp 15/ 24 v. 24 amp.

i2 v. 4amp 16/6 24 v. 4 amp.

12 v. 6 amp. 23/6 24 v. 6 amp.

12 v. 10 amp 24 v. 10 amp,

40/~
SPEEDY DELIV OF L.T. RECTIFIERS TO ORDER.
ELECTRIC LIGHT SLOT METERS. 200/250 v. A.C., 5-10 amps.
1/-in slot. éd. or 7d. per unit, By Measuremen: Ltd. All Bakelite case,
in very good condition, 50/—
SOUND POWERED ABPHONES Can be used for speaking
or receiving. 15/~ per palr, p.p. 1/6.

BC.454. 3-6 Mcfs. New and boxed, £1/10/-, g.p. 3/-.
BC.455. 6-9 Mc/s. (Command set). New and boxed, £1/10/-, p.p. 3/-.

3JAS5 VALVES. Brand new (DCC.30), 12/6, p.p. 9d.

CONDENSERS. 2 mfd. 7.5 kv. wkg. at |5 kv. Test (Dubilier).
Brand new in original crate. £2/10/-, carr. 5/—.

VARIABLE VOLTAGE REGULATOR TRANSFORMERS.
Input 230 v. A.C. at 2f amps. Output 57.5 volts in 16 equal steps to
230 v. at 21 amps. Ex-Govt., in perfect condition. £12/10/~, carr, extra,
DON “ 8" TWIN TELEPHONE CABLE, on | mile and | mile
drums. £5 per mile, 25/~ per { mile, carr. extra.

WAVEMETER CLASS D. Freq. band, 1,900 kc/s. to 8,000 kc/s.
(158-37.5 metres) in two ranges, 1,900 kc/s.-4,000 ke/s. Also 4,000
ke/s.-8,000 kc/s., in perfect working order. Supply 6 v. D.C. input,
£5/I9[6 carr. 5/-.

VALVE TESTER (by Radio City Products, U.S.A.), model 314,
Brand new, unused with instruction manual. 110-220 v. A.C. 50 ¢/s.
Will test most Amerlcan valves from 1.1 v. to 200 v. £10, carr. 5/~

ROTARY CONVERTERS, Ex-Govt. 12 v. D.C. input 230 v. A.C.
Qutput 50 cydes at 125 watts. Complete in carrying case, with voltage
control, sliding resistance, mains switch and 0-300 v. A,C. flush meter.
In perfect working order, £8/10/-, carr. extra.

ROTARY CONVERTERS. 24 v. D.C. to 230 v. A.C. 50 cycles. 100
wates. Fully tested, £4/12/6, carr. 7/6.

10in. P.M. LOUDSPEAKER IN PORTABLE CARRYING
CASE. Complete with handle, back and flex lead compartment.
Cases slightly soiled. Speakers 1009, 45/-, carr, 5/-.

HEAVY DUTY TWIN I2in. P.M. |5 ohms SPEAKERS. Housed in
H/D lin. thick Cabinet, (slightly soiled). Size 36in. x 18in. x [2in.
Felt padded inside. As used by the Admiralty P.A. Ideal for portable
amplifier, etc. Limited quantity only. £12/10/-, carr, 10/-.

METERS (new and unused)

0-1 mfa., 2¢in. flush mounting
0-30 m/a,, ditto .........

0-300 v. A.C. ditto ... - 25/-
'S meter, 2in., as used in AR-77 receiver 25/
2¢in. D.C. pockel voltmeter 0-15 v., 0-250 v. 15/-

ACCUMULATORS. Bakelite cased. 2 v. 100 ampere. 75 actual.
Ex-Govt. New and unused. Complete with carrying handle. Ideal for
coupling 6 or 12 v. storage batteries. Size 6%in. x 6%in. x 34in. 15/- each.
Carr, 3/6 each, or 3 sent for 7/6 or 6 for 12/6.

15, LITTLE NEWPORT ST., LONDON, W.C.2.

GERrard 6794/1453

January, 1957

SGSO SIGNAL GENERATOR covers 100 ke/s to 80 Mc/s in six continuous ranges on
(nof efther 400 cps. or CW. Frequency accuracy
2%, Uses EFDI 604 and RMI with double wound madns transformer. The scale
is direotly unbmted on all ranges with total ecale length over 60 inches. Housed
in de luxe olive green metal case with carrying handle;with scale of engraved Perspex.
8ize 9in. x 18in. by din. deep. Only £8/10/-. plus 8/~ carriage and packing.
VVSO VALVE VOLTMETER mea.xum up to 260 volts A.C., R.P,, and A.F. with input
of with probe unit ready 10t mains operation at
£7119/6, plu- 416 caIT. Imckl

RIDGE measures from 10 pPd to 100 mFd and from 1 ohm to 10 Megohms in
toumeu rangea, having total scale leugth of over 120 inches. Indication of balance is
siven by a magic eye fed trom s high gain pen'.ade amplifier. Leakage tcst for con-

ensers. Internal standards are ** Censtanta *' 1% resistors. Incase specially designed
for bench use with sloping pansl. Complete and ready for operation from A.C. mains,
ONLY £7/18/- plus 4/8 carr./packing.
Further details sent by retura of post on receipt of self addressed, stamped envelope.
Trade supplied direct. .a

RUSH your order now to:—

GRAYSHAW INSTRUMENTS

126 SANDGATE HIGH STREET, FOLKESTONE, KENT.
'Phone : Folkestone 78618

CAP. L.ES. to British Standard 98/E5.
Diameter 5mm. Length 8mm.
BALLOONS. Tubular 5mm. Spherical
7.5mm. OVERALL LENGTH. Tubular
15mm. 4+ 1lmm. Spherical 16mm.
4+ lmm.

RATINGS. Voltages up to 24 volts.

VITALITY BULBS

Vitality Bulbs Ltd., Neville Place, Phone :
London, N.22 BOWes Park 0016

Subminiature ond all
other indicator types.

CABINETS!

Many and varied designs in Bureau,
Piano, Console & Table Models

The BEAU-BUREAU Mk. III

THIS magnificent bureau-type.cabinet
is in specially selected walnut

veneer exterior, with a light sycamore

lining. It gives you two hrge-sized

storage compartinents.

Overall dimensions:

Length 32" Height 34"
Maximum depth [6”
Minimum depth {17

Motor board size : 55" x 13”

Scale aperture size : 104" x 144"
Send for our Cabinet List.

Trade only supphed
V.E.S. WHOLESALE SERVICES Ltd.
Dept. (W.W.), 11, Gunnersbury Lane, Acton, W.3.

Send also for our dotailed wholesale list for cabinets, "
wire obassis FM/AM. Complete T.Vs, Radio Aertals, :
\ convertors & sundry Eleotrical components. E.C. shavers, etc.

Tel.: ACOrn 5027
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C.R.T. ISOLATION TRANSFORMERS

For Cathode Ray Tubes having Heater/Cathode short
circnit for 0.R. Tubes with falling emission,

Type A, Low leakage windings. Ratio 1:1.25 giving
8 25% boost on Secondary.

10/6 each  With Tag
10/6 each  Panel and
10/6 each Solder Tags
10/6 each
10/6 each

Dltto with mains primaries 12/6 e
'ype B. NMains input 220/240 volts Low Capacity. Muolii
Output 2, 4, 8.3, 7.8, 10 and 13 volts. Input has two taps
which increase output volts by 25% and 50% respectively.
This transformer ig suitable for all Cathode Ray Tubes.
With Tag Panel 21/- each,
Type €. Low capacity wound transformer for nse with
2 volt Tubes with falling emission, Input 220/240 vols.
Onjpnt 2-21-24-2§-3 volts at 2 amps. With Tag Panel
6 each.
All Isolation Transformers are individually boxed, labelled
and clearly marked with relevant data.
NOTE:—1It is essential to wse mains primary types with
T.V. receivers baving series connected heaters.

RESISTORS Al valnes 10 ohms to 10 mez.,  w., 4d.;

3w, 6d 8d.;
HIGH STABmeY ; w T 1%, /-

100 ohms to 10 m

All preferred values

5 watt WIRE-WOU'ND RESISTORS 1/3
10 watt 25 ohms—10,000 ohms ........ 5 1/8
15 watt 2/-
15,/ 000 ohms—50,000 ohms, 5 w., 1/9; 10 w. ...... 2/3
WIRE-WOUND POTS. 3 WATT LAE. COLVERN ETC.
Pre-set Min. T.V. Type Standard size Pots., 2%in.
Knurled Slotted Knob. §pindle High Grade,  All
All values 25 ohms to 30 Values, 100 ohms to 50 K.,
K., 3/- ea. 50 K, 4/-. 5/6 100 K., 6/6.

Ditto Gs,rbon Track 50 K WwWiw EXT. SPEABER
to 2 Meg. 3 CONTROL 10Q 3/-.

/=

o/P TRANSFORMERS. Heavy Duty 50 mA., 4/6. Multi-
ratio push puil, 6/6 Tapped small pentode, 3/9 Hygrade
Pugh Pull 7 w 15/6.
L.F. CEOKES 15/10 H. 60/65 mA., 5/-; 25/20 H. 160/120
mA., 11/6 20/15 H., 120/150mA 12/6- H.250 mA., 15/-.

MAINS TRANS. 350-0-350, 80 mA., 6.3 v. tapped 4 v. 4 a.,
5 v. tapped 4 v. 2 a., ditto 250-0-250 80 mA., ete., 21/-.

ILLF. TRANSFORMERS 7/6 pair

485 Ke/s Slug tuning Miniature Can, 2% x Rm, X 3in,
High Q and good band width. By Pye Radio. Data sheet
supplied,

HEATER TRANS. Tapped 200/250 v. 6.3 v. 14 amp., 7/6°
COPPER PLATED AERIAL RODS. }x12in. push fitting,

3/~ oz. Post 1/=,

ALADDIN FORMERS and cores. %in,, 8d.; §in, 104

.3in, FORMERS 5937/8 and Cans TV1/2. #in. sq. X 2fin.
and $in, sq. % 1iin., 2/- complete with cores.

SLOW MOTION DRIVES. Epicyelic ratio 8 :1,

TYANA, Midget 8oldering Iron. 200/220 v, or 230/250 v.,

15/0. SOLON MIDGET IRON. 25 w., 34/

MIKE TRANS. Ratio §0:1, 3/9 ea., new snd boxed.

MAINS DROPPERS. @ x1}in. Three Adj. Sliders, .3 amp.

750 ohms. 4/3. .2 smp., 1,000 ohms, 4/3.

LINE CORD, .3 amp., 60 ohms, per toot, .2 amp., 100 chms,

per foot, 2 way, 6d. per foot, 3 way, 7d. per foot.

CRYSTAL MIKE INSERT by Acos

1957 RADIOGRAM CHASSIS

TEREE WAVEBANDS
S.W. 16 m.~50 m.
M.W. 200 m.—550 m,

FIVE VALVES
LATEST MULLARD
ECB42, EF4l, EBC4l,

LW. 800 m.—2,000 m. EL41, EZ40
13 month Guarantes, A.C. 200/250 v. 4—way switch.
Short-Medjum-Long-Gram. AV.C. and Negative

feedback, 4.2 watts. Chassis 13}in. » 5iin. x 2}in,
Glass Dial 10 x 4Mn., horizontal or vertical available,
2 Pilot Lamps. Four Knobs, Walnut ar Ivory, aligned
and calibrated. Chassis isolated from mains,

T.8.L. Tweeter supplied free.

BRAND NEW £10.10.0 cix. 4n.

TERMS: Deposit 85/5/- and 6 mouthly payments of £1.
MATCHED SPEAKERS FOR ABOVE CHASSIS:
8in., 19/6; 10in., 25/-; 12in., 30/-.

RECOMMENDED FOR ABOVE CHASSIS

Collaro Autochanger RC53| for 78 R.P.M.
10in. and 12in. Records. Brand new in
maker's boxes! High impedance, light-
weight pickup with sapphire needle, will

match any amplifier or radio.
Less than half price. 5 GNS.
Sorry, no C.O.D. Carr. 5/6

T.V. PRE-AMP. (MoMICHAEL)

Will amplify output of your Band 3 Converter. Tuns
able dll 1 to 5. Midget size. High galn fringe
modal, V.A, Val Full instructions supplied.
READY FOR USE. (HT 200V., L.T. 6.3V., .3 amp.
required), PRICE 25/- each. BRAND NEW. SPECIAL

MAINS POWER PACK for above, 25/~ extra.

Volume Controls | 80 ca%te Coaxial

Midget size m
fone i, e | SRR e e
teed 1 year. All values g et Bama T
A0:000R0msNioN 3 Moe: Losses cut 50%....9d. yd.
No. 8w, S.P.Sw. DP.SW. | gRANDARD

S B 8 fin. Cosxial......8% yd

Lin or Log Tracks
COAXIAL PLUGS 1/~ DOUBLB 8 g"l‘ 1/3
80 1/- OUTL

BALANGED TWIN FEEDER per yd.. 6d. ’a' 300()
TWIN SCREENED BALANCED FE JER 1/« 80 oh:

TRIMMERS, Ceramie, 30, 50, 7 . §d, 100 pf., 150 pl..
1/3. 250 p!., 1/6., 600 ot 750 pl 1/9.

UMINIUM CHASSIS. 18 s.w.g. Plain, andrilled,

with 4 sides, riveted cormers snd lattice fixing les,

g/itgh 21}3111 sqides.ngﬂn..utl/& 9x6in, 5/9: 11%%in.,
5 13 % 9in,, : 14x1lin,, ;15 14in,,

and 18 x16 x 3in., 16/6. ER10/0 " 1319

CHROMIUM PEN TORCHES with battery and bulb, 2/6.
BLACK CRACKLE PAINT. Air drying 3/- tin,
P.V.C. CONN. WIRE,

10 colours, smgla or stranded, 2d. yd.

NEON MAINS TES /8.
MULTICORE SOLDER 60/40, 18 5.w.¢., 8d., 16 5.w. g., 4d. yd,

PURETONE RECORDING TAPE, 12/6

1,2001t. on standard fitting 7in. Plastic reels
Brand new, boxed,
Spools 5in, metal, 1/8. 7in. Plastie, 4/3

FERROVOICE PLASTIC TAPE

Plessey

BARGAIN £7-19-6

TELMS: Deposit £4 and 6 monthly payments of 15/~

Brand new Plassey 3-speed Autochange Mixer Unit

for 7, 10 and 12in, Records. Twin Hi-Fi Xta) Head

with Duopomt sapphhe stykus Playu 4,000 records.
dl

Spru; in. X 12%in.
Heught 5§1n Super Quality. Post free.
A.C. 200/250

Depth Zin.

Precision engineered. Size only 1§ x3/16in. Bargain, Walnut Vaneer‘ed Playing Desk cut out reidy for
Price 6/6. No transformer required. Plessey, 10/6 each.

LOUDSPEAKERS P.M. 3 OHM

5in. R.A. 7in. x 4in. Goodmans, 21/-. - LU

o s S g oo, 217 | GARRARD 3-SPEED AUTO-CHANGER
BHlnGuoduans, 18 Loin. R-A. 30" | GRAND NEW IN MAKER'S CARTONS

6.
TSL TWEETER LSH75, 8/8. 12in. Plessey, 30/-.
8in, M.E. 2.5 k. field, tapped 0.P. transiormer, 24/6.
CRYSTAL DIODE, G.E.C., 2/-. GEX34, 4/-.
ORYSTAL SET CONSTEUCTION 1/-.
H.R. BEADPHONES_ 4.000 ohms brand new. 16/6 pair.
SWITCH GLEANFR F‘lnid sqnil’t spont 4/3 ti

.0008 mid midget
leu tri.mmers. 6/6, 0005 Standard size with trimmers,

@/; less trimmers, 8/~; soiled 2/8: 3-gang 500 pt., 7/6.

SUPERHET COIL PACK 27/6
Miniature size 23 x 23 x1}in. High Q dust cored coils.
SHORT, MED., LONG. GRAM switching with connec-
tion diagram and oircuit.

GARRARD RC,120H.—Complete with turnover
crystal pick-up. Incorporates automatic record
size selection (mixer). Cabinet space required:
14in. x 12%in. x 4¢%in. above and 2%in. below
motor board, Cream and Brown enamel finish,
limited qlgnmy only.

PRICE £8.15.0

First Quality. Highly Recommended. Bargain
Offer 12005t. 7in. Reels. 25/-.

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY-BACK
VOLTAGES, K9/25 2 kV., 5/~ K3/40 8.3 kV., 7/-; K3/45,
3.6 kV,, 7/6:; K3/00 v 4 kV,, 8/~ K3/100 8 kXV., 4/
MAINS TYPE, RM1, 125 vg 60 mA, 5/~ RM2, "100

B BAD, 158 mA\ B TALE, 950 7. A7 ool 161
COILS. Wearite, L typs, 3/- each. Osmor Midget
“Q" type adj. Hust core, 4/- each. All rangea.
TELETRON. L. & Med., T.R.F., A HF., '7/- palr.
TELETRON. H.F. Chokes RFC4 2/6 cach.

JASON F.M. TUNER COIL SET. 22/6. H.F. coll,
aerial coil, Oscillator coil, two IF. Transformers
10.7 Mcfs, Dectector transformer and heater choke,
Ciroult and component book using feur 6AMS, $/.,

J.B. Cmssis and Dial, 19/8. Complete Kit, 25—18 6.

CONDENSERS. New stock. .001 mid, 7 kV, T.C.C,, 5/6.
Ditto 20 kV., 9/6: 100 pI. to 500 pl. Mieas, 6d,; Tubplar
500 v. ,001 £0 ,0 mm. 9d.; .05, .1, 1/-; 25, 1/6; .5, 1/9;
9d. .1/800 v., 1/3.; .1 mtd. 2,000'v., 4/~
NDB 500 v., .3 pf. to Olm!d. 104
SILVER MIGA CONDENSERS. 0%, & pl. to 500 pt.,
1/-; 600 pf. to 3,000 pf llg/ DITTO l% 1.5 pf. to 500 pf.,

1/9; 515 pi. to 5,000
FAMOUS MAKES.

NEW ELEGTROLYTIGS.

TUBULAR TUBULAR CAN TYPE!
1/350 v. 2/- | 100/25 v. 3/- | 8+16/450 v. 5/-
2/450 v. 2/3 | 848/500 v. 4/6 | 16416/500 v. 6/-
4/450 v. 2/~ | 164 16/500 v. 6/- | 6,000 mid. 6 v. §/6
8/450 v. 213 CAN TYPES 324 32/350 v. 4/8
8/500 v. 2/9 | Clips d. | 32+ 32/450 v. 6/6
16/450 v. 3/6'1 16/450 v. 3/6 | 644+120/275 v /8
16/500 v. 4/- | 32/360 . 4/- | 80+ 100/350 v 11/6
327480 v. 5/6 | 64/350 v. 5/6 t 1004200/257 v.
25(25 v. 1/9{100/275 v  5/8 10/6
850/25 v. 1/9 | 50+ 50/350 v.7/- { 1,000+ 1,000/6 v.
50{50 . 2/~ 1 500/12 v. 3/=

FULL WAVE BRIDGE SELENIUM RECTIFIERS, 2, 6 or
12 v. 1§ amp., 8/9; 2 a., 11/3: 4 a., 17/6. .
1f(!KA GER TRANSFO MERS, Tapped input 200/250 v.
or

B.S.R. MONARCH. 3-speed Motor and Turntable
with selecting switch for 33, 45 and 78 r.p.m. records.
100-120 v. and 200-250 v A.C. 50 eps. Also B.S.R.
MONARCH Lightwelight Pick-up with Acos Xtai
turnover head, separate Bapphire stylus for L.P.

gAZLAVECR%‘OIiBgRSE Pax diné Oct.‘,1 45d - !;FSOd SIA50 {Sld and standard r;cé)rda lSI’ECIOALb OFEEII;RIGTHE TX](? VALVES
124, ng. and Amer, an pin, 1/~ 3 {3 . Plaver Oabinef 11
T e e 0., BvG, BA. BSG. 98, | A l2/G, post 2/ D5 GATED €SI Prd & A SMALL SELEGTION FROM OUE STOUKS
b, R 1&0%7 2/? g% i oo 3es | T 8/6 5/6 450 eé’,e “";'Bfé
ERA; . EF50, B et - with can,
gPEAKEB FRET. GoM Cloth 18in.x 25in., 5/~ 25in.x Teletron Bgnd Il Converter 1R5 6B8 954 6AL5 524
36in., 10/-. Expanded metal, 8ilver 15£x9im., 2/- each. London, Midland and Northern 1T4 9D2 |~ | 6J6 12AT?
6iin. Speaker Baffle, silk oovered. 1/- each. for all T.V. makes. T.R.F. or Superhet psp EF50 | giigs | 68K6 | EBBO4L
éWAV&CEAI%GE g_WITclifgﬂ spindle. 2 Ready wound coils, two EF80 valves, all g‘s,i Equ“g'f EB34 %’gﬁ' gghiO
5 1; 4_‘::,’, gp'.,g;?yimg spulx’dl IR 8/ components, punched chassis, circuit diagram, 504 SP41 ‘%/)% HVR32 Emlz
2 p, 6-way, 4 p. 2-way, 4 p. 8-way, long spindle kY wiring plans. COMPLETE KIT for mains 8AMSG EF92 SHEM (near) EF80
3p. Gatmsyﬁn Tg éEISZ-vgv. lgrl:x %’pm;;}é“]i SRR %Il operation. 200-250 v. A.C. £3/10/, 6&1‘88 BF36 ELAL
TARGLE P - 4 AS ABOVE less POWER PACK. Requires e /6 778 EL84
NITA BOLRGE 2/t Eaoh, 4 exfbh un oo U= L 900y, 20mA. H.T. 63 v. 0.6a. LT. £2/5)-. BT | ebEs evzlgu ELn | B2
& 6BWE 8X4

NOB ENGRAVED. Walnut o. Ivoi 1in. 8VEGT =
ng 51%0:;%1: “ Fogus,” “ Contrast™ « ﬁmnagce," ALLDRY UNIT POWER PACK. Rep'aces Battery EBC33 elggg'r %%,;’ PENg’ u}x{m
@ Bn.lhance——onloﬂ » 4 Qp-0f,” ¢ Volume,” “ Vol- E114, etc., 69 v. plue 1} v. Size 44in. x 3fin, X 1iin, EF50 EF39 PY8l
On-041,” ‘¢ Tone, “ Tuning. = e iTreble.”® Bass,” 4-pin Socket. Same as battery. Onlv 1/ a year to run Sylv. Red 3524
"Waveohan U.” ¢ Radio Gr&m." “S.M.L. Gnm,” on A.C. 200-250 v. FAMOUS MAKE. LIST PRICE EF91 11/6 6Q7
¢ Reoord-Play,” * Brightness,* Ditto, not engraved, 1/- 86/~ OUR PRICE 39/6. Ready for use. EZ80 EY51—U2 PLS1 X779

al 2, 6 or 12 v. 1} amp. 13/8; 4 amp., 21/-
All BERNARDS ‘hooks_in _stock.

VALVE MANUALS I, O & IIi, 5/- each part.
ACID BYDROMETER, New ex. Govt.
Packed in metal case 7x 13in. 4/6.

Unbreakahle.

We have no connection with any other firm.

RADIO COMPONENT SPECIALIST

Please address all Mail Orders correctly as below.

307 WHITEHORSERD., WEST CROYDON

OPEN ALL DAY —(Wed. 1 p.m.)

10-page list 3d.

Tel. THO 1665. Buses 133 or 68 pass door. S.R. Stn. Sethurst. 48-hour postal Service, P. &P, If-. £2 ordcrs post free (Export extra). C.0.D. Service 116
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RADIO TRADERS LTD.

23 WARDOUR ST., LONDON, W.IL
Phone No. GERrard 3977/8

(Coventry Street

end)

Grams ;: * Radiotrade’’

B.T.H. CRYSTAL DIODES, 1/3. Very special price for large quantities.

RESISTORS. } watt, 2/6 doz, 4 watt, 3/
6/- doz.

doz; | watt, 4/- doz; 2 watt,

MANUFACTURERS PLEASE NOTE YOL'H; 5

QUIRIES ARE
INVITED FOR ERIE RESISTORS TYPES 0,1,2,8,9,16,7b AND 5b.

WW RESISTORS. 5 watt, 1/6; 10 watt, 2/6; 15 watt, 3/-; 20 watt,

3/6. We carry stocks of resistors from 2 watt to 150 watt W.W,
enquiries invited.

Your

HIGH STABILITY RESISTORS. { watt 5%, 6d.; 4 watt 5%, 9d.;

1 watt 59, l/-. A few values in 19 and 2% still available.

ALL ORDERS FOR RESISTORS C.O.D. PLEASE, AS WE CANNOT GUAR-

ANTEE TO STOCK ALL VALUES.

W.W. V/CONTROLS. ALL WELL-KNOWN MAKES.
2/6; Spindle types, 3/-;
2/. With switch, 3/6 each.

SEMI-MIDGET 2-GANG.
each.

Pre-set types,
Carbon type, less switch spindle and pre-set,

.0005 Condenser, size 2% x 2 x l}in., 6/9

SPECIAL OFFER OF CURRENT MANUFACTURE ELECTRO-
LYTIC CONDENSERS

8 mfd. 450 v., 2/6 each; 16 mfd. 450 v., 3/-; 32 mfd. 450'v., 4/-; 8 x 8 mfd.

450v.,3/9; 8x 16 mfd. 450 v., 4f-3 16x 16 mfd. 450 v., 4/6 32 x 32 mfd.

350 v., 5/-. n ) T
Please note we can offer special discounts for quantities.

Bias Condensers: 25 mfd. 25 v. o 1163 50 mfd. 50 v., 1/9.

ELECTROLYTIC CONDENSERS. Manufacturers’ Surplus, in perfect

condition.
16 mfd. 375 v., 2/=; 24 mfd. 350 v., 1/6; 24 mfd. 450 v,, 2/3.

BIAS CONDENSERS: [,000 mfd. 12'v. 1/6; 25 mfd. 25 v., 1/3; 50 mfd.

12 v, V=

BLOCK PAPER CONDENSERS.

12 mfd. 250 v., 7/6; 8 mfd. 600 v.,

7/6; 4 mfd. 400 v., 3/6. We carry a large stock of block paper type con-

densers. We invite your enquiries.

MIDGET MICA CONDENSERS. .0001, .0002, .0003, .0004, .000S,
5/- per dozen.

200 Assorted Moulded Mica Condensers, popular values......... £2 10 0
200 Assorted Silver Mica Condensers, popular values............... £2 10 0

200 Assorted Carbon Resistors, {
PAXOLIN SHEET.
&in., 3/=3 10 x 10 x %in., 2/~; 20 x 10 x J%in., 4/-

BARGAIN OFFER OF BATTERIES

, ¥ and | watt.

Good selection £1 10 0

18v, 43 T5in., II6' 10x 10x &in., 1/6;20 x 10 x
Minimum P. & Pkg. 1/6.

| e

JaNUARY, 1957

Radiospares components are
delivered absolutely “by return”

4% v. Heavy Duty Bell Battery. Slze 6; x 4% x 24in........ = | 2/6
72 v, H.T. 1.5 v. LT. Snze6x5x in.. . 2/6
150 v. H.T. Size 22 x 54 x 13in... 5/6
674 v. - Size 23 x 3% x 23in... 6/6
60 v. HTISvLT3}x3%xllm . 4/6
All batteries sealed and unused. All plus 1/6 post and pkg. Specnal
reduction for quantities.

4-way Push Button Units, 2/6 each.
5-way Push Button Units, 5/6 each, complete with knobs.

Knobs for same, 3/- per doz.

WEARITE COILS. PA4, PO4, PAS, POS, I/3 each.. ..doz. 12/~
VALVE HOLDERS. Moulded B9A, 7/6; B7G 6/-; Int. Occ /o

(5o ©rky ook o e e doz.  4/6
VALVE HOLDER FITTED WITH LOWER CAN, 1/6 per doz.

extra. Screening Cans for B7G and B9%A 6/~
Paxolin V/H Int. Oct. B9A, B7G, 5/ per doz S-pin,

7-pin .. .doz. 3/-
BELLING LEE PLUGS AND SOCKETS, 5-pin, 1/9; 7-pin, 2/-;

TO-PIM 4etiiie i ciiiet vt tee e ce it et e e e e e s arnen et aanas "each 2/6.
AIR-SPACED TRIMMERS 5, 10, 1S, 20, 25, 50; and 75 of prs-set

and spindle types, 2/- each doz. 2i/-
PYE PLUGS AND SOCKETS, 1/6 per pair, ** Tee pleced...each /9
GROMMETS, | grs. assorted grommets, $in. to | in. .gross  8/6
POST OFFICE LAMP JACKS No. 10 I/~ each.. .doz. 9/
Lamp Covers for same.......ovvceenniorieiinieninniniane 3/~
P74 2-pin plugs and sockets are now available, 3/6 each-
OUTPUT TRANSFORMERS. Multi-ratio, 5/~ each; Pentode

R TR T e R e A e L SR R e s S each  4/-
WESTECTORS. WX6, WXI2, WI2, W4, I/- each......... doz. 9/~
SIGNAL ‘LAMP HOLDERS. Panel mounting complete with

adjusting lampholder, 2/« each veronodoz. 20/~
TAG STRIPS. 3-way, 2/-; 4-way, 2/6; S5-way, 3/- 7-way, 4f-;

Y R e PTG SRS e e pp— doz. 12/-

I Please send S.A.E. for complete list of components available. l
POINTER KNOBS. Small black with white line, standard }in.

spindle ....oovcviiiiiiiiiiie e doz. 7/6
WANDER PLUGS. Red and black....... .doz. 2/-
PHILIPS TRIMMER TOOLS. I/- doz. 10/6
CASH WITH ORDER OR C.O.D. ALL ORDERS DEPT. W.I

ALL ORDERS FOR LESS THAN £2 ADD POSTAGE
We invite your enquiries for items not listed
Trade Counter open 9 to 6 Monday to Friday
Also 9 to | Saturdays. Callers Welcomed.

WHOLESALE MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED

—CHAS. H. YOUNG, LTD.—

“grille and handle, four foot of screened lead. Only 21/-. P, & P. |/-.

*Quantities.

GLASS AERIAL INSULATORS.
porc. 4;d. ea., or 4/- doz. Plus post.
CONDENSERS. TCC type Ill, 8 mfd. 1,000 v.
£3. Only 10/6. Post 1/9. 8 mfd. 750 v. 5/6 ea. Post 1/6.
SHADED POLE MOTORS. Heavy duty type totally
enclosed made for professional tape deck. 35/- ea. Post 2/6.
MINIATURE ROTARY TRANSFORMERS.

I2 v. input, output 360 v. 30 m.a. Cont. or 310 v. 70 m.a. intermittent.
21/- ea., or 2 for £2. Post If6.

AMERICAN 807 VALVES. New, boxed, 7/6 ea.;- 4 for 25/-.
ELECTRON MULTIPLIERS. Type 931A. Only 35/- ea.s
or 2 for £3. Holders available at 2/- ea.

CRYSTAL HAND MICROPHONES

1/6 ea., small shell

List over

with polished |

WORTH DOUB

POWER UNITS IN BLACK METAL CASE. 200/

260 v, mput 2007250 v. 60/80 m.a. output. fully smoothed and filtered,

also gives 31 v. D.C, and 6.3 v. .3 a. A.C,, fitted with 6X5 rectifier,

Only 50/- ea. Carr. paid.

COPPER AERIAL WIRE. 14 g H/D 140f., 17/-. 70ft.

8/6. P. & P.2/-. Stranded 7/25, |40ft, 10/-. 70ft. 5/-. P. & P. 2/-,
ERAMIC FORMERS. 2 x I}. ideal for V.F.O. or turrets.

1/9 ea., or 17/6 per doz.

CK MOUNTING PANELS all 19in. long by 5jin.,
7in., 8%in. or 10tin., 5/9, 6/6, 7/6, 9/- respectively. Post 2/-.
ABSORPTION WAVEMETERS. 3 to 35 me, in 3
switched bands, complete with indicator bulb. 15/-. Post I/-
TRANSMITTER TUNING CONDS. by Johnson
U.S.A. 500 pf. 1,550 v. rating, ceramic insulation. 15/~ ea, Post free
HEADPHO NES. High resistance (4,000 ohms.), very sen-
sitive, Bargain price only 12/6 pr. P. & P 1/6.
AMERICAN BREAST MIKES. swivel Head.
talk and lock on switch. Beautiful job. Only 12/6. P. & P /6.
BRITISH BREAST MIKE UNIT complete with pr. of
4,000-chm phones in strong wooden carrying case, 8% x 4 x 74.  Ideal
for mobile operators. Only 17/6. P, & P. 2/-

LOW RESISTANCE HEADPHO NES. New ex-
W.D. stock. C.L.R. type. Only 8/6 pr P & P. 1/6. Special Terms

NO C.0.D. UNDER f£I.
All Mail Orders to Dept. ‘* W*' Please print your name and address,
CHAS. H. YOUNG LTD., 110 DALE END, BIRMINGHAM, 4.
Phone: CENTRAL 1635

Push to
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AMERICAN "COMMAND" RECEIVERS
Huge purchase from the Air Ministry. These famous compact receivers which can be used for a variety of pur-

poses are offered at ridiculousiy low prices while stocks last. Complete with 6 metal type valves, | each of
12K8, 12SR7, 12A6, and 3 of 125J7, in aluminium case size 1lin. x 5-1-|n x 5in. Circuits supplied. Choice of
Models. BCA454 (3-6 Mcfs.), 27/6; BC453 (190-550 kcfs, the renowned ** Q Fiver '), 59/6. OR BRAND NEW IN
MAKER'S CARTONS, 69/6. Trawler Band Model (1.5-3.0 Mc/s), 65/~ OR BRAND NEW IN MAKER'S CAR-
TONS, 75/-. Medium wave coil unit for BC454 with instructions, 13/3.

BC.610 MODULATION TRANS-
FORMERS. Brand new spares for this
famous American Transmitter. In
Maker’s Original Cases. ONLY £5 each.

CONSTANT VOLTAGE TRANS-
FORMERS. Manufactured by SOLA
of CHICAGO, U.S.A. Primary 90-125 v,
or 190-250 v. Secondary 115 v. precisely
at 2 KVA. 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
£2 each or €40 per pair,

RF UNITS TYPE 26. For use with
the R.1355 or any receiver with a 6.3 v.
supply. This is the variable tuning unit
which uses 2 valves EFS4 and | of ECS2.
Covers 65-50 Mc/fs. (5-6 metres). Com~
plete with valves, and BRAND NEW
IN MAKER'S.CARTONS. ONLY 29/6
each,

MARCON{ BAND I CRYSTAL
CALIBRATORS. Frequency range
170-240 Mcfs. Incorporates 5 Mcfs.
crystal for better than .00l per cent.
accuracy. Directly calibrated dial,
internal A.C. mains pack. Complete
with spare set of valves and instruction
manual in  maker’s transit cases.
BRAND NEW. ONLY £4/19/6.

CLASS D WAVEMETER

Another purchase of " this famous
crystal-controlled wavemeter which has
been repeatedly reviewed and recom-
mended in the “R.S.G.B.”" Bulletin
as being suitable for amateur trans-
mitters. Covers 1.9-8.0Mc/s., and is
complete with [00/1,000 kcfs. crystal,
2 valves ECH35, two 6-volt vibrators
and .instruction manual Designed for
6 v. D.C. operation, but simple mod.
data for A.C. supplied. BRAND NEW
IN MAKER'S TRANSIT CASES, ONLY
€5/19/6. Transformer for A.C. modi-
fication, 7/6.

COLLINS TCS TRANSMITTERS
Special offer of these famous American
Transmitters, Frequency range [.5-
12.0 Mc/s. in 3 bands. Employs 7 valves,
2 of 1625 in P.A. Stage, 1625 buffer and
1625 modulator stage, 3 of [12A6 in
oscillator stage. Radio telephone or
radio telegraph, Provision for VFO
or Crystal Control. 4 crystal positions.
Has plate and aeriai-current meters.
In BRAND NEW CONDITION. ONLY

£12/10/-. Matching receivers Type
46159 available £8/10/-~. OR THE
PAIR £20.

POWER UNITTYPE3. Primary 200/
250 v. 50 cycles. OQutputs of 250 v.
100 mA,, and 6.3 v. 4amps. Fitted with
H.T. current meter, and voltmeter., For
normal rack mounting,and has grey front
panel size 19in. x 7in. ONLY 90/~
(carriage ete.7/6).

COMMUNICATIONS RECEIVER R.1155

The famous ex-Bomber Command Receiver known the world
over to be supreme in its ciass. Covers 5 wave ranges:
18.5-7.5 Mc/s., 7.5-3.0 Mc/s., 1,500-600 kcfs., 500-200 kc/s 200,
75 kcfs., and is easily and s:mply adapted for normal mains use,
full details being supplied. ONLY £l|/|9/6.

These are ' BRAND NEW IN MAKER’S TRANSIT CASES"™
and in perfect working order, fully tested before despatch.
A.C. MAINS POWER PACK OUTPUT STAGE, in black
metal case, enabling the receiver to be operated immediately,
by just plugging in, without any modification. Can be supplied
as follows: WITH built-in 6in. P.M. speaker £5/5/-, LESS
speaker, £4/10/-. With 8in. P.M. speaker, £6/10/-.

DEDUCT 10/- IF PURCHASING RECEIVER AND POWER
PACK TOGETHER

Send S.A.E. for illustrated leaflet, or 1/3 for 14-page booklet
which gives technical information, circuits, etc., and is supplied
free with each receiver.

FREQUENCY METERS TYPE LM.

The United States
version of the BC?22l.
Frequency range 125-20,000
kes with better than 0.01%
accuracy. Contains a Crystal
Controlled  Oscillator, a
Heterodyne Oscillator, and
an Audio Frequency Ampli-
fier. Can be used as Signal
Generator, having CW-MCW,

control. BRAND NEW and
UNUSED. Quotation on
request,

METERS

SIZE AND TYPE
24in. Flush circular
2in. Flush square

F.S.D.

50 microamps D.C.

500 microamps D.C.
| ma. D.C.

2in. Flush square 2
24in. Flush circular (blank scale) 10/6
2in, Flush square 7/6
24in. Flush circular 12/6
24in. Flush circular 15/-
2in. Proj. circular . 7/6
2in, Proj. circular .... 7/6
Car type moving iron 5/-
24in,  Flush circular moving
IGON o ele o WS TERETEEE - mie + s aisaisise s o 9/6
2 Kilovolts A.C. ... 24in. Proj. circular electro-
static veren 22/6
300 voits D.C. ...... 2in. Flush square . 10/6

Enquiries invited for types not Ilsted 7-14
days delivery on “ specials ™,

LT. HEAVY DUTY TRANSFORMERS. Ex-Admiralty,
with 20 v. 50 cycles primary. |. Secondaries S, 10, 15, 20, 25
30 volts at 5 amps. ONLY 29/6. 2. Secondaries 7, 14, 2l, 28

volts at 12 amps. ONLY 42/6. (postage on either 2/9).

EHT TRANSFORMERS.
7 kV. (Rect.) Wlth 2v.

1.1 a, 2-0-2 v.
per trans)

, 89/6. 2.5 kV. (Rect.) with 2-0-2 v.

TRANSFORMERS. H.T. Fully shrouded upright mounting,
LY 21/~ 250-0-250v.
‘'ONLY 37/6. 350-0-350 v. 180 mA.

250-0-250 v. 60 mA., 6.3 v, 3 a,, 5 v. 2a. ON
100 mA,, 63v6.Sv3a
6.3 v.5a.,5v.3a ONLY 37/6 (postage 2/- per trans.).

5.5 kV, {(Rect,) with 2 v, | a,, 79/6.
a. (for VCR 97 tube etc.), 42/6 (postage 2/-

MARCON!I SIGNAL GENERA-
TORS TF-390G

Frequency coverage 16150 Mc/s.
BRAND NEW IN MAKER'S ORIGINAL

TRANSIT CASES, with instruction
manual. For normal A.C. mains
operation. A unique opportunity to

acquire Laboratory Equipment at a
fraction of original cost. ONLY

£27/10/-.

159 RECEIVER UNIT. Contains |
each valve, types EF50, EASO, SP6l,
';R/l337 and 24 v. selector switch, ONLY

RCA 8in. P.M. SPEAKER, mounted
in heavy black crackled metal cabinet
with chromium grill, and padded feet.
Size ll14in. w. X 104in. h. x 6in. d.
Ideal for use with receivers or as an
extension, BRAND NEW IN
MAKER’S CARTONS. ONLY 45/,

100 MICROAMPS METERS. 2jin.
circular  flush  mounting. Widely
callbrated scale of 15 divisions marked

‘yards ”’ which can be rewritten to
suit requirements. These movements
are almost unobtainable today and
being BRAND NEW IN MAKER'S
CARTONS are a snip at ONLY 42/6.

“ PYE ’* 45 MCJS I.F. STRIP. Ready
made for London Vision Channel, this
S-stage strip contains é valves EF50 and
| EA 50. BRAND NEW ONLY 59/6
or less valves 39/6.

100-0-100 YOLTS METERS by San-
gamo Weston. 24in. circular, basic
movement being 500-0-500 microamps.
A really first-class centre zero meter
for hundreds of uses. BRAND NEW
IN MAKER'S CARTONS. ONLY 27/6.

POCKET VOLTMETERS. Not ex-
Govt. Read 0-15 v. and 0-300 v. A.C
or D.C. BRAND NEW AND UN-
USED ONLY 18/6.

WALKIE TALKIE TYPE 18. Covers
6.0-9.0 Mc/s. Transmitting and receiving
units in metal case, complete with valves
In excellent condition. ONLY 79/6.

CRYSTALS. British Standard 2-pin
500 kcfs. 15/-. Miniature 200 ke¢/s and
465 kefs. 10/~ each.

AMERICAN l4v. DYNAMOTORS.
Qutput 225 v. 60 mA. Ideal for car
radio or running electric shaver from
car battery. ONLY 45/-

CHOKES.
200 mA., 7/é

I0H 60 mA., 4/-; 5H

12-WAY SCREENED CABLE. In
10ft. lengths, fitted with plugs, originally
made for use with the 19 Set. UN-
USED. ONLY 17/6 per lead.

TRI196 TRANSMITTER SECTION,
complete with valves EL32, EFSO
CV501, and all components. BRAN
NEW. Price ONLY 126,

Cash with order please, and print name and address clearly
PLEASE ADD POSTAGE OR CARRIAGE COSTS ON ALL ITEMS

U.E.l.

CORPORATION

Radlo Corner,
London, W.C.Il.

138 Gray’s Inn Road,
Phone : TERMINUS 7937

(Open until | p.m. Saturdays. We are 2 mins. from High Holborn (Chancery Lane Station) and 5 mins. by bus from King's Cross)
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RELAYS P.O. TYPE 3000

BUILT TO YOUR
SPECIFICATION

QUICK DELIVERY
KEEN PRICES

CONTACTS UP TO
8 CHANGE OVER

— iy,

METERS GUARANTEED
F.S.D. Size Type Price
100 Microamp 24in. MC/FR 50/—
20 (multirange scale) 34in. MC/FR 55/—
500 2in. MC/FS 27/6
500 , (scaled 0/15 KV)2in. MC/FR plug type 18/6
1 Milliamp 2in. MC/FS Elliott 5Q/87 27/6
30 2}in. MC/FR 12/6
100 . 2kin. MC{FR 12/6
200 ,, 2}in. MC/FR 12/6
500 ,, 23in, MC/FR 12/6
20 Amp. 2}in. MI/FR 25/—
25 2}in MI/FR DC 7/6
50 ,, 5in. MgPR 60/—
50-0-50 Amp. 2in. M /FS 12/6
15 Volt 2%in. MI/FR 15/6
10 ,, 2%in. MCR/FR 0/—
20 ,, 21in. MC/FS 10/6
300 ,, 2in. MC/FS 10/6
300 ,, 2%in. MI/FR 25/~
300 Bin. MI/PR 60/~
2,000 volt 2}in. ES/FR 40/-

INSTRUMENT RECTIFIERS. Full Wave Bridge 1 m/a. 8/6, 5 m/a. 7/6s
50 m/a. 5/-. Post 6d.
TELEPHONES—SOUND POWERED—NO BATTERIES REQUIRED.
Just connect with twin flex for clear sipeech. Transmjtter/receiver units
9/~ per pair. Twin flex 43d. yard. Post 1/-. .

If 2 units are eonnected in series and one used for speaking and one for
listening, perfect 2-way conversation can be made.

Alternative offer. 2 similar units connected in series and fitted with cord
and plug. 12/6. Sockets for plug 1/3. Post 1/6. '
RADIATION MONITORS. Philips Type 1092c. A portable self-contained
unit in haversack, measuring Gamma Radiation. Scaled 0 to 10 muilli-
rontgens per hour, using Mu''ard Geiger Counter MX115. £25.
INSTRUMENT LAMPS. 3 volt miniature, for Aircraft Inst., Sextants, etc.
25 in box, 36/ dos,

JACK PLUGS and Sockets, 2 Contact, 5/6 per pair, post 9d.

HEADPHONES. Sensitive Balanced Armature Type DHR, 17/8 per pair
Post 1/86.

HEADPHONES. High resistance 4,000Q Type CHR new 12/6 pair, post 1/6.
TRANSFORMERS. Normal primaries, 350-0-350 v. 120 m/a. 2x6.3 v.
and b v, tropicalized. 25/-. Also 150 m/a, with extra 6.3 v. 30/-. Post 2/6.
VARIAC TRANSFORMERS. 80 CO 7.5 amps enables mains to be kept con-
stant. 130/-. Cge. 7/6.

RACKS—POST OFFICE STANDARD. 6ft. high with U-channel sides
drilled for 19in. panels, heavy angle base. 4ft. 10in. also in stock.
INSPECTION LAMP. Fits on forehead leaving hands free, battery case clips
on belt 7/6. Post 1/6. Takes E.R. Battery No. 1215 2/9 post 9d.
PHOTOMULTIPLIER No. 931A. Ideal for film scanning, spectography,
Alpha counting, colorimetric measurement, etc., supplied complete in
lightproof chamber with lamp, wired with the resistor network, 70/-.
AMPLIFIERS. A high-fidelity unit with separate Bass and Treble controls,
constant Impedance attenuator for setting volume level. 15 watt output,
for 200/260 v. A.C. mains operation. Ideal for P.A. work, dances, etc.

LESS VALVES, £12/10/-. Complete with valves, £15/12/6. Cge. 12/6.
45 Mc/s PYE I.F. STRIP. These vision units are brand new and complete
with 6 EF50 valves and EA50. Our price only 65/-. Post 3/-.

TELEPHONE SETS. For perfect communication between 2 or more posi-
tions, Wall Type, one, pair of units, £5. Batteries 5/6. Twin wire 5d. yard.
Desk Type, now available, latest mod~rn style. Two complete units ready
for use, £ﬂi'g6. Wire 5d. per yard. Post 3/-.

ROOM THERMOSTAT. Adjustable between 45 and 75 deg. Far. 250 v.
10 amp. A.C Ideal for greenhouses, etc., 35/-, Post 2/-,

GEARED MOTORS. 4 R.PM. at 12 v,, 8 R.P.M. at 24 v. 35/-. Post 2/-.
VENT-AXIA FANS—EXTRACTION OR INTAKE. 230/250 volts A.C.
6in diam. blades 130/-. 12 volt D.C. 90/-, post 2/9.

RATIO ARM UNITS. Sullivan. 600 ohms + 600 ohms, 50/-. Post 2/-.
WHEATSTONE RESISTANCE BRIDGE. 1 to 10,000 ohms. Plug type £5.

= o ELECTRO MAGNETIC
L COUNTERS

Post Office type 11A, counting up
to 9,999, 2 to 6 volts D.C. 3 ohm
coil, 12/6 each. Post 1/-. Many
other types in stock.

ROTARY CONVERTERS. Input 24 volt D.C. OukEut 230 volt A.C. 50 cv.,
copservatively rated at 100 watts, 92/°. Also available in a strong ventilated
metal case with switch, input plug and output socket, 105/-. Cge. 7/6.
CHARGING RECTIFIERS. Full wave Bridge 12 volts 2 amps., 13/6, 4 amps.,
22/6, suitable transformers 2 amp. 24/-, ¢ amp., 27/3, post 2/-,

VARIABLE RESISTANCE. 160 ohms, 2 amps., en 10}n. Twin formers,
gearing with ocontrol handle, Suitable for dimming, 35/-, post 2/9.
TERMINAL BLOOKS 2-way fully protected. No. 5C/430. 4/- doz. or box

of §0 for 15/~, 3-way, 8/- doz., post 1/6.
L. WILKINSON (CROYDON) LTD.
Telegrams : " WILCO,” CROYDON

i9, LANSDOWNE ROAD, CROYDON
Phone : CRO. 0837

January, 1957

E -V X

introduce

NEW
FREQUENCY RECORDS

E.M.I. STUDIOS LTD. announce the release of new
frequency records with recording characteristics to
British Standard 1928 : 1955.

333 r.p.m. MICROGROOVE. Constant frequency
bands 18,000 to 30 c.p.s. Cat. No. RLPS 4. Price
£1 8s. 6d. + 12s. 10d. Purchase Tax.

78 r.p.m. STANDARD GROOVE. Constant fre-
quency bands 18,000 to 30 c.p.s. Cat. No. JGS 81.
Price yos. 6d. + 4s. 9d. Purchase Tax.
(In order to obtain accurate performance figures for pickups
this record is supplied in shellac or L.P. material.)

Postage and packing .—  3s. od. on I to 4 records.

3s. 6d. on 5 to 9 records.

Obtainable only from :

E.M.I. STUDIOS LTD.

(Special Recordings Dept.)

3 ABBEY ROAD, LONDON, N.W.8

® & & & © ¢ @ & & ¢ 0 0 0 0 0 0 ° O 6 0 0 0 % P O 0 O

ANY IDEAS?

Well-known manufacturers of
electronic equipment are willing to
manufacture and place on the market:-

THAT NEW IDEA OF YOURS

(Our own staff is aware of this advert-
isement). Royalty will be paid on all
sales. For further details write
Wireless World Box No. 4236.

A.C. SOLENOID 1yt senm/T

GREATLY INCREASED PERFORMANCE

Continuous 33 Ibs. at 1”
Instantaneous to 16 Ibs.
Same dimensions as
Type SB. Smaller sizes
available.  Greatly in-
creased discounts for
quantities. Also trans-
formers to 7kVA 3 phase

iE. A. WEBBER LTD.

18 FOREST ROAD, KINGSWOOD, BRISTOL  PHONE 74065
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ALPHA

7\

0z4 5/6
1A3 3/8
1A5GT 6/~
JA7 12/6
102 9/6
105GT 9/6
1H5GT 10/6
114 6/8
1LD5 3/8
1Ns 10/8
1R5 8/-
185 e
1T4 78
1U5 e
2X9 4/8
3A4 -
3D6 B~
3Q4 9/6
3Q5 9/6
384 8/8
3v4 9/~
4D1 8-
42 8/~
5R4GY  9/8
sU4G 8/-
5Y3G 8/~
5Y3GT 8§/~
bZ4G 10/8
6éasa  10/6
6ACT 6/6
6AGS 5/8
6AKS 6/68
BAK7/6AGT ,
6ALS 6/8
6AMS 6/8
GAMSE 716
64Q5 e
6AT6 8/6
6B4 5/~
6B8 4/~
6BA6 716
6BE6 8/-
6BW6 8/6
6BW7 10/~
604 -
6C6GT  6/6
608 5/8
6C9 10/8
6CHE %6
6D6 5/~
6F6G 716
6F6M 96
6F13  14/-
6F33 B/6
6F15 14/~
6G6G 4/8
6HE 2/6
635G 5/-
6I5GT  5/6
635M 6/6
636 8/~
637G 6/-
6K6G -
6K7G b/9
6KTM  @/9
6K8G 8/9
6K8GT  9/8
616G 9/-
6L7 kil
6L18 118
6N7 -
6Q7GT 9/~
6R7 9/~
6SA7GT  §/-
63G7 76
6SH? 6/~
6337 8/-
6SK7 8/-
68L7 8/-
6SN7 8f-

Packi) ng and Postage—@d. per valve.
“SAME DAY SERVICE

GUARANTEED
ALL TESTED
BEFORE
DISPATCH
68Q7 9/3 ECg1 9/6
6357 8/- ECC40 12/6
6U4GT 15/~ ECC84 12/6
6U5G 8/6 | ECC85 10/~
6Us 8/6 ECF80 14/
6U7G 8/6 | ECF82 15/-
6V6a - ECH35 11/6
6V6GT  7/6 ECH42 10/6
6X4 %8 ECH81 11/-
6X5G e ECL80 10/6
6X5GT /6 EF80 . 10/-
7B7 8/6 EF22 8/6
7C5 8/- EF41  11/-
706 8/- EF53 8/-
7HT? 9/- EF86  12/6
7Q7 9/- EF89  12/6
7R7 9/~ EF92 8/6
787 9/6 EL2 12/6
7Y4 8/6 | EL32 8/6
75 11/6 | EL41  10/8
i 8- EL42 11/8
80 8/6 | EL50 718
807 6/6 EL84  11/-
EM34 10/~
8D2 2/9 | EMs0 11/~
w2 Bm HP
9001 5/6 '
oos 56 | pri 8
9004 5/6 EZ41 11/~
9006 5/8 EZ80  10/-
954 2/~ El148 2/~
055 a9 | FW4/500 10/-
Gz32  12/8
956 3/8 30 5/~
10C2 10/8 | HL1320 4/~
10F1 11/~ HL23DD 8/~
e 1yg | HR4GL @
6 g6 | HRE2L 4
124 R4ON I8
12AH7 8/~ KBC32 16
12AH8 11/6 llgFng
12AT7 9/-
1247 gig | KR2¢ ““
124X7 10/~ ) /.
i KTa30 1
12BA6  9}- xm%g 15/~
12BE6 10/~ KTW63 ~ 8/6
1208 7~ KTZ41 /=
1H6 8- | L2 i
MH4 i)
1275 4/8 M%PEN /=
1237 13/8 N 12/6
12K7 9/~ | E61 /9
mar oo | b, o1
128C7  2/8 | pENag 7/
12867 bil] PENB%AI#-
128H7 6 | PCOs4 -
e 3 |
128K7 6/~ PCL83  192/8
128L7 8/- PL31 12/8
128Q7 8/6 g}:gg :llg;-
128R7  7/8 i
am pe | PR 31
20P5 116 | Pys1 10/~
25L6GT  9/6 l&i}!‘gg gjls
§;§§G g;g spa20  3/11
20246 9 | D19 o
2525 9/-
uUes 13/8
25Z6GT  9/6 Us3 11/-
36L6GT 9/6 | U8l 18/
35W4 9/= U403 8/~
35Z4GT  8/8 U404 116
3525 9/- UAFe2 11/8
0I6GT  8/6 UB4L 9/6
ACG/PEN @/6 | UBC4l 10/~
ATP4 3/6 | UBC42 11~
CBLI  12/6 | UCH42 12/6
DAF96  10/6 UF41 [
DF98  10/6 UL41  1)/-
DH73M 10/~ uug 9/-
DK%  10/8 Uy: 0/-
DLI6  10/6 VRa1 2/9
DM70 8/8 VRS3(EF39)
EABC80 10/ /
EAF42 12/6 | VRS4(EB34)
EB41 /~ 2/-
EBC4L  10/- VRS55(EBC33)
ERFS0 11- e

RADIO SUPPLY CO

A—ww——ww— |

FOR VALVES |
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HEATER TRANSFORMERS COMMERCIAL !
230 v, Input 2 volt Samp.... Bj~ ea. ALPHA CONVERTOR PUBL'CAT'ONS
230 v. Toput 2 volt 3.0 amp.  8/3 ea. PRICE £6-15-0
230 v. Juput 4 volt LB amp. _5/6 €1 | % moneahle over Band I rangs N%.tru{)::'lt—ngt %‘“‘3" &:‘;
e ﬁ‘&‘ii k 33}2332,“;3 %85: ca, | * Single knob channel changing “iasy 5 Iiyuud' Poins %o
230 v. Tnput 6.3 volt .6 amp. 5/ ea. | X 4-valve circuit Polnt, wiring. per mg),
230 v. Input 8.3 voit 1.5 amp. 6/9ea. | * Hammer-tone bronze finish Fidemy‘ Resp(mn
230 v. Input 6.3 volt 3.0 amp. 10/- ea. | NOTE THE PRICE— £6/15/- :’&Ecucuﬁ"co‘xﬁﬁgﬁa fg;
250 v, Taput 6.9 vl 1.6 ap. o | Fully guaranteed agsinst faulty wori | [hie, Cirout awailable ex 2/6 os.
1 : hi; aterials (other than valves)
20dR0RvOlRENa mpLrererel 14/3 ea. ;x;:nlsz :,:;3;_ = A comprehensive”Valve Guide
OUTPUT TRANSFORMERS The unit uses B.V.A. valves. Guaran- Book. Na. 3, International
Edition, Includes all English,
Multi Batio. Suitable for all Z 1
o iving slx teed for 90 days. European and American
;r:gle ra'.kl:;c ere wving 8/6 ea. receiving walvea issued since 5
"""""" 1954. Price .............. Bl-es
| HEADPHONES—MICROPHONES SWITCHES No. 135—Al D
. ry Battery
EX-GOVERNMENT HEADPHONES BY | WAVE CHANGE SWITCHES. ETC. | ‘wortabis Gooctrooion oar)
s. 6. BROWN, BTC, 3 pole, 4 way 2/9ea. | plo and cheap to build.
| CLB Low resistance type 120 718 pr 4 pole, 3 way .. 2/9 ea. *Point to point wiring.
fean . ’ »
Throat Microphones, Amed. © © | 4pole Lway .. 1/9 ea uﬂﬁ’lﬁg"tﬁ‘ff’fﬂ i }’.‘Fh 2/6 ea.
can surplus. Compiete with 1 pole, 12 way 2/9 ea )
strap, lead and plug type 2 pole, § way 2/9ea. | No. 100—A Comprehensive
o ot 3/- st | TRF Switch 2 pole Cha,ngeovev 1/6 ea Valve Guide, Book No. 1.. 5/~ ea.
H’&i‘m}l” &amplelzgogxefi jack 3 pole, 3 way, 3 bank. 1/9¢ea. | No. 121—A Comprehensive
.................... 13/6 2 pole, 5 way, 3 bank.. 2/- ea. Valve Guide, Book Ng. 2
| H:gh Bmm"mce DLE Phones 16/- pl‘ 4 pole, 2 way, 8 bank. ... 1/6 ca. échanc&w;.ics and Base L,
4 pols, 2 way onnections) ............ -
TE LEDIGTOR TR]A.NSFORMERS ;pole, Sway o 103—Radiololldez "Cﬁa”
pole, 2 way The Master Colour o
SMALL MASINS IERANSFORMERS Yaxley type, 1 pole, 9 way .. 1/9eca Index for Radio and Tele- "
TELEVISION CONVEE ERS, ETF - Yaxley type, 2 pole, 3way .. 1/9ea vision .................. 1/8 ea.
SPECIFICATION VERALL SIZ Yaxley type, 4 pole, 3 way, 2 No. ]14—Radiofolder *E.»
Primary: 250 v. 50 C]impscggsé‘}‘;' baok .............. 2/~ ea. Mlmmemjw Tape Re-
g c/s. nd 1 250 21;;: Over Win. | We have large stocks of Yn.xley Type | corder  ................ 2/6 ea.
A switehes. ALL BRAND NEW with | oo @ o0 oo 0
Secondnry 2: 6.3 leinc Centres: | long locating spindles. Varfous num- tors and Transistor Cir-
8.3in. bers of Switch and Wafer combina- ‘ crdts .« 3/6 ea.
15/ Each. tions. To clear at the SPECIAL PRICE ) o
KNOBS—BAKEL!TE 9/- per doz., post 1/6. N%ui}go—t;f"g;ﬂhfﬁf' Co.l::
LARGE PURCHASE—GOOD QUALITY | A PARCEL OF THESE BY YOU WILL | cpogo.” ‘e Home Gon- 5/~ ea
Type JK1. Cream, 1}in. diameter, SOLVE MANY A PROBLEM
sprmg fixing, ﬂuted grip. No. 140—T.V. Servieing for
Type JE2. Browm, 1in. dlameter, Beginners .............. 4/6 ea.
fixing, fluted gri]
STP;;)? JK3. € Brovng,r lifin- diameter, AUTO T':SG!EEF‘(‘)RMERS No. 142—Modern T.V. Cir-
epring fixing, plain grip. (This one has cuitry and General Fanlt
white ring on knob face.) Designed to adapt common Finding Guide ............ 4/6 ea.
| All have a small finger flange to avoid low tension voltages 4 v., §
marking cabinets. O NTOT v., 6.3 v. at 3 amp., centro s“;i"’a‘f‘f&m’ Modern .Rad..{o 1/6 ea.
& OFF%BI':%gﬁ?ELAOFRAC; tapped and interchangeable, Sl
Price @d. each. B/- doz. any types. each .................... 79 Please include 4d. postage per copy.
ANSFORMERS CHOKES
3~ Mounting 'g‘yAp‘eNs L 20H, 250 ohins, 60 M/A. Clamp construction, each.. /-
Wlu %Og 200 ohms, 90 MéIA/A.Cl(allmp consfrtlctlo"x’l. en::ch 13;3
0H, 200 ohms, 150 amp construction, =~
gnma(gﬂ:;)og:gg;%ovv 80 M/A, 0-6.3 v. 4 amp., 0-4v. 10H, 300 ohms, 40 M/A. Midget Clamp construction,
e%‘T:.nl,lmp., both tapped at 4 v., each .. 19/8 €ACH ..t el
TRANSFORMER;GFE%RS
TS BATTERY CHA
F ] Primary: 200-220-240 v. 230 v. Tnput tapped 6-12 v. 1 amp., each .......... 13/6
VBEG(EFMG)/- Secondarles: 350-0-350 v. 80 M/A, 230 v. Input tapped 6-12 v. 3 amp. (both with tap on
VR57(EK32) 0-6.3 v. 4 amp., 0-5 v. 2 amp., Primary for 2.5 v. Pilot light), each ............ 18-
o both tapped at 4 v.,each ...... 19/6 | ROTARY SWITCH R_U'BBE.R GROMMETS
VE65(SP61) 4 position, 30 amp. 3/- ea. Mixed sizes . 6d. doz
N SPINDLE COUPLERS -
VRE5A(SP41) MT3 Brass, for fin. GRID CAPS
" Primary: 200-220-240 v. splndles. with 2 1. Octal Push on
VR66(P81) Secondary: 30 v. 2 amp. Crews 6id. type ........ @d. doz
Taps at 3 v. 4v.,6v., 87V, mon ELEMENTS British acreened 34 e
VRQI(EFliCzI 9v,10v..15 v, 18 v., 20 v. Hl&LVt ]repln::e e type ........ ,
g . N " ” ' ement, . . - ea.
VR9L A cach i mel P U 19/8 | gyiinnrd claments ARMOUR PLATED GLASS
SYLVANIA 2/- Packing and Post on above trans- At most Size  13x10im.,
VRIZ(EA! (’)7)- formers makes ... 1/8 ea. rounded corners 3/6 ea.
5
1/6
VR105/30 6/6
VELG 4 LOUD SPEAKERS
gigg g//-G ALL PM TYPES LESS TRANSFORMER
VR180/30 8/~ ‘Waterhouse 5in. unit 17/6 ca. Lectrona 5in, unit .. 17/6
VP23 ! g/G Plessey 64in. unit .. 18/8 ea. Goodmans 6}in, unit 18/6 ea.
V870 3/- R. & A. 8in. unit .. 18/6 ca. Goodmans 8in. unit 19/6 ea.
VTB2(EL32) Plessey 12in. unit .. 35/- ea. Goorh;mns 4%7in.
/8 t, mains energised, 600 ohma fiel
VT501 5/ ‘l}fegag B?Enﬁu‘:?lm;‘as energised, 600 ohms fleld
VU39 (MU12/ Goodmans or Lectrona 8in, unit with output trans-
14) 8/ FOFTEE ..ot 21/6 ea.
VU64(U12)9I
vuUll  2/8 RE VALVE PIN I
Wal B s IsNTII‘t‘;P GHTENER Cur NEW 1956-7 Ilustrated Catalogue
w7 = ) 3
Don't use pliers in future. This is an American . L ages of interestin
§gg ]]..(]’.’I-S m:uulactured tool at a price everyone can afford. s now ready. 44 pag 14
xX79  11/6 2/8 reading. Send 1/- for your copy.
Y63 76 TE LEVISION ELEGTROLYTIGS
i 18 100 mfd. 450,v. T g/ cach f. No. 104712570, as
60-120 mfd. 300 . B B B5/- each Mjcrophonea Type 48, Rel Q. X
100-200 mfd. 275 v. B.E.C. B/= each used by alrcrew—swutched with ort  leas
60-250 mfd. 275 v. B.E.O. ....... 5/=each | terminating in 2.pin socket. Price 3/9.
i TERMS : Cash with order or C.O.D.
1 WW it SR "_' Postage and Packing charges extra, as

§/6 VINCES CHAMBERS
VICTORIA SQUARE

LEEDS L

Orders value 10/- add I/- 20/~
£5 add 3/-; unle:s
.D. fee

follows:
add 1/6; 40/- add 2/-;
otherwise stated, Minimum C.
and postage 3/-

For full terms of business see inside cover
of our catalogue.

MAIL ORDER ONLY
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NEW NEGRETTI & ZAMBRA. 200/250 v.
A.C. operated control units, fitted rectifier
unit giving 12 volts D.C. which operates two
relay - operated single pole change-over 10
amp mercury switches, housed in metal cabinet
9% x 8% x 3in, 55/- each.
A.C. MAINS SOLENOIDS. 200/250 v.
4lb. per 4in, pull, D.C. resistance 200 ohms.
Ditto 3fb. pull. D.C. resistance 300 ohms.
18/6 each. Discount given for large quantities.
FRACTIONAL MOTORS. 1/100th H.P.
200/250 v. A.C./D.C. tin, double-ended spindtie.
Length 3%in., diam. 2§in. Unused. 27/6.
"' CARPENTER "' POLARISED RELAYS in
screening cans. [10+110 ohm coil, type 4142
EfTF6, new, 18/6 each,
‘' HOOVER ' BLOWER MOTORS. 220/
250 v. A.C./D.C. 300 watts. l4in, diam. outlet.
Unused. £5/2/6.
“DRAYTON " TYPE R.Q.R. CAP IN-
DUCTION MOTOR UNITS. 230 volts
A.C., 50 cycles, 25 watts, Cont. rating, final
speed 37 r.p.m. Unused. £5 each.
DOUBLE-WOUND STEP-DOWN
TRANSFORMERS, Ex-A.M., Ref. 5P/284.
Input 200/250 v, A.C., 50 cycles, output 100/
110 v. A.C., 750 watts, ficted in metal case,
with carrying handle, size 8% x 7} x 74in.,
unused. £712/6.
‘“ CREED '’ MOTOR-OPERATED TAPE-
WINDERS. Type No. $.2885, Fitted 230 v.
A.C. 1100 H.P, motor, coupled to gearbox,
with slipping clutch. Final speed 25 r.p.m.
approx. New. 65/~ each. '
TELEPHONES TYPES TELE-F. A table
type field telephone in Bakelite moulded case
with bell magneto ringing generator, operated
frominternal 3 to 44 volt battery (not supplied);
suitable for 2-way communication up to a mile
distance when used in prs., overall dimensions
93 x 6% x 5Lin. £3/19/6 each.

58-60 New Oxford Street,
London, W.C.I

One min. from Tottenham Court Rd. Stn.

8in. DIAM. VENT-AXIA EXTRACTOR
‘FANS. 24 v. D.C. or 36 v, D.C,, fitted sup-
pressor units, Ideal for caravans, yachts, etc,
Unused, complete in transit case, £4/7/6 each,
PRESSURE PUMP UNITS. Operated by 24
volt A.C./D.C. motor develops 10lb. pressure
or vacuum, Complete with 10ft. length of pres-
sure hosecables and connectors, etc. Compact
unit fitted in metal case, 6 x 4 x 4in, Made in
U.S.A. Ideal for laboratory use, etc. New, in
maker’s cartons. £4 each.

"*VENNER ' SYNCHRONOUS CLOCK
MOTORS. 200/250 v. A.C. 3 watts. Final
speed 30 r.p.m. I6‘:.

METROVIC, SYNCLOCK, HOUR RE-
CORDING METERS. 200/250 volts A.C,, 50
cycles, operating voltage, 1/10 to 10,000 hrs., re-
cording ideal for life test, etc., unused. £2/7/6.
CHARGER UNITS. Type 58, Input 200{250
v. A.C., 50 cycles, output 2024 v. D.C,, 3 amps,
smoothed, continuous tropical rating, fitted in
metal case 18 x 12 x 7in. £5/12/6.

WESTERN ELECTRIC BLOWER MOT-
ORS. Fitted centrifugal fan, availabte 12 volts
D.C. or 110 volts A.C./D.C. Suitable for car
heaters, projectors or miniature vacuum
cleahners, etc. Size 4% x 3}in, approx. Price 29/-
each,

Sigma pattern high-speed relays, coil 1950
ohms, Operateson {10/12v. D.C.,5 mA, S.P.C.O
heavy duty contacts. 10/6 each.
WESTINGHOUSE RECTIFIER SETS. Style
288 G.P.O. input 200/250 volts A.C., 50 cycles,
output 50 volts D.C., |1} amps, 80/-,

S.T.C. METAL RECTIFIER SETS. Input
200/250 volts A.C., 50 cycles, output 220 volts
D.C., |4 amps., type 10D/1786, housed in metal
cabinet, 12 x 13 x |lin, £10/5/—
STAINLESS STEEL AERIAL WIRE. Gauge
7/.015in,, §,600ft. reels, Ideal for electrifying
fences, etc, 3F6 per reel.

CONTROL UNITS. Type R.A, Mk, I, Ref.
BR./2975. Contains Carpenter type 5xA24 re-
lay, 7004300 ohm coil, two G.E.C. type M.1095
relays, 670 ohm coil. 2 make 2 break contacts,
resistors, condensers, etc. Fitted in sealed con-
tainer, 4in. diam., 4in. high. Unused. 28/- each.
HENDRY RELAY UNITS. Fitted Sangamo
model S,7 synchronised clock units, 100/125
volts A.C., 50 cycles, 2} watts., Final speed
| r.p.m,, micro switch, relay, etc. 32/6 each.
NEW SOUND-POWERED TELEPHONE
HAND-SETS, G.P.O. pattern, will make
efficient 2-way intercom., no batteries re-
quired. 50/- per pair.

ZENITH HIGH-GRADE TOTALLY EN-
CLOSED SLIDING RESISTANCES. 384
ohms, 1.2 amps. New in maker’s cartons.
£3 each. DITTO. 270 ohms, 0.8 amps. £2 each.
NEW 36-HOUR CLOCKWORK-DRIVEN
TIME SWITCHES. Incorporating 7-day
high-grade lever watch movement, length 3{in.,
diam. 2{in. 14/~ each, less winding key.
STEP-DOWN TRANSFORMERS. Input
180/230 v. A.C,, 50 cycles, output 2 windings
4.2, 42 v. 10 amps., ideal for soil heating, etc.

22/6.

ROTHERHAM CLOCKWORK-DRIVEN
7-DAY MOVEMENT. As fitted to Baro-
graph units, with 3in, drum, winding key,
etc., unused, 55/— each.
CLOCKWORK-DRIVEN TIMERS. Vari-
able, 5 to 30 mvins. Fitted 15 amp. A.C, contacts.
Totally enclosed, crackle finish, 17/6 each.
‘“SATCHWELL "’ AIR THERMOSTATS.
Type WTO, I5 amps. A.C. contacts, three-
contact type (single pole changeover) length
of tube [7in., %in. diam., 150/250 F., unused.
4/~ each,

SPERRY'S CONSTANT-SPEED. II5 v.
50 cycles motors, 2,400 r.p.m., 3%in diam., 6in.
long, %in. spindle, 1in. long. No. LBI1931. 27/6.
TWO-INCH MAGSLIP RECEIVERS, MK.
11, Ref. No, AP6459, unused. 19/- each.
MINIATURE 12/24 V. D.C. MOTOR
GEARBOX UNITS. Final speed to 6 to 10
r.p.m., overall size 44in. x 2 x 3in. 32/6.

FULL MAILING PRICE LIST éd.

CONVECTOR HEATERS 996

- RECTANGULAR -
17in. 14in.
a0 T.V.TUBES o0

USED BUT WITH 6 MONTHS GUARANTEE
‘““save PETROL. PHONE FIRST ”’

16in. — 15in. — 14in. ROUND £5
USED  BUT WITH 3 MONTHS GUARANTEE

15/6 INS. CARR. ON ALL TUBES

Some types of 12in. Tubes have a waiting list. REMEMBER, MANY
RECEIVERS will take a 15in. Tube with little or no alteration to the set.

T.V. CHASSIS 97/6

Compjete chassis by famous manufacturer, R.F. E.H.T. unit included.
Drawing FREE with order, Being in three separate units (Power,
Soqnd & Vlsiorg and Time Base) interconnected these chassis can
easily be fitted into existing table or console cabinets. THIS CHASSIS
IS LESS VALVES AND TUBE. Channels [-2, 3-5, I.F.s 16.5 M/cs.-
19.5 Mc/s. vision. Easily converted to I.T.V. channel. Insured carr. 10/6.

T.V. CHASSIS £19.19.6

Complete with Valves and 14in. Tube

BARGAIN CHASSIS by famous manufacturer, complete ready
working. 3 months guarantee on tube, valves and chassis. These are
demonstrated to personal callers and a free speaker given with each
order  Ins. carr. on complete chassis and tube, 25/-

T.V. CHASSIS UNITS

SOUND AND VISION STRIP, 27/6. Sfhet. Complete v/strip
(uses EF91 valves, etc ). Less valves. FREE drawing. Post 2/6.

TIME BASE, 10/6. Containing scanning coll, focus unit, line trans.
etc FREE drawing. Post 3/6.

POWER PACK AND AMP. 22/6. 325v, 250 mA. 4.v at5a., 6v.5a,,
at 4v at 5 a,. centre tapped. Qutput Pen.45. Carr. 5/6. Less valves.

2 K, watt (I or 2 units per hour) switched, gilt finish, iluminated grille’
size 26in, x 18in. x 74 deep. 200-250 v. A.C./D.C. Famous manufacturer.
Ideal for home, office, works. Buy now. Avoid that cold spell rush.
ins. Carr. 10/6.

RADIO OR RADIO-GRAM CHASSIS 3979

IDEAL M. 3/wave band sfhet
and gram. 5 valve Interna-
‘tional Octal. [deal for table
gram, but still giving high
quality output. 4 knob control.
8” P.M. speaker 7/9, with order.
Set of knobs 2/-, Chassis 12in.
x 6in.x 7in. less valves. Carr.
4/6.

12-VOLT CONVERTOR.
Used, needs cleaning, but believed to be in working-order. Carr. 36,
1466 V.H.F. RECEIVER. 27/6. Complete with valves.
TV and amateurs. Slow motion tuning. Carr 2/6,

165 RECEIVER 5/9.
trans. FREE drawing. Post 1/9. (Ideal for stripping). Less valves.

Ex-W.D., 12/6. 275 v, and 500 v, out.
Receives
Ex-W.D. Contains conds. resist.; coils and
TRANSMITTER No. 50, Ex-W.D., §/9.

tuning cond.; fixed cond.; resist., etc.
(Ideal for stripping). Carr /9.

8in. P.M. SPEAKERS 89

IDEAL GIFT, if fitted in small cabinet. Treat the lady at home. Fit
one in kitchen or cupboard door, Let her follow that TV or radio
programme. At this price you can have one in every room. Post /9.

V.H.F

contains coils,
Less valves.

FREE drawing.

- Send stamp for FREE catalogue.

aturpay DUKE & CO.,

SATURDAY

621/3 ROMFORD RD., MANOR PARK,
OPEN ALLDAY |'ONDON, E.I2. Tele : GRA 6677
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SAMSON'S SURPLUS STORES

— LONDON'S GREATEST DEALERS IN RADIO
AND ELECTRONIC EQUIPMENT
$.T.C. RECTIFIER Special Offer of LOW VOLTAGE
SUPPLY UNIT No. 11 GEARED MOTORS MADE BY A
TYPE ZB 10235 LEADING AMERICAN MANUFACTURER

Specification:—A.C, input 100-260 volts.

151

45-65 cycles. D.C. output 24 volts Il
amps. and 130 volts 600 m.a. very
conservatively rated. L.T. and H.T.

completely smoothed. All-circuits fused.
Mains onfoff switch. Built in grey metal
cabinet as illustrated. Height 5ft. Qin.,
width [ft. 7{in., depth Ift, 13in. Weight
200 |bs.

These units were originally designed to
supply L.T. and H.T. power in conjunc-
tion with Bay Power No. 3 to 5.0.5.{T.
3 channel telephone system, but are ideal
heavy duty L.T. and H.T. supply units

bl

TYPE B92. Designed for -
12-volt D.C. Gear box fitted

for the _electronic industry, research with two fin. dia, drives, fitted
laboratories, sc_hools, etc,, ete. Conjple_te . with cams which operate a double-ended plunger spindle. This
with Instruction Book- and circuit. assembly can easily be removed if not required. No. | drive 20 r.p.m.

Supplied brand new at a fraction of the

: k at 12v.D.C. I5rpm,atév.D.C. No.2drive5 r.p.m,at §2v.D.C.
maker’s price.

3r.p.m.at 6v. D.C

e

1£17.10.0 varciouse

ex-

If further technical details are required, Instruction Book will be

Export enquiries are

welcomed. We have a limited number of these units ready packed in
original transit cases at a small extra charge.

forwarded against a deposit of One Pound.

3

ALSO TYPE B?I.
No. | drive 24 r.p.m.
drive 16 r.p.m. No, 2 drive 4 r.p.m. Overall size of motor and gear box.
74in. x 3%in, x 3in. Weight| Ib.14 oz. Supplied brand new at a fraction
of the maker’s price.

Designed for 274 v. D.C. Operation on24 v, D.C.
No. 2 drive 6 r.p.m. and on I12v. D.C. No. |

postage and packing 1/6

WHEN ORDERING PLEASE STATE WHICH TYPE REQUIRED

LT SUPPLY UNIT. Type 1I5. A.C. input
200-250 v. Output 24 v. 26 amp. rating continuous
ideal for charging 24 v, batteries at a high current,
Approximate size lft. 6in. x Ift. 6in. l{it. 6in.,
£17/10/-, plus carriage. A.M. battery chargers
designed to charge 12 2 volt cells at a maximum
current of 10 amps., fine and coarse control,
fitted fuses and 0-12 ammeter, £15, plus carriage.

HEAVY DUTY SLIDING RESISTORS®
398 ohm, 0.6 A. completely enclosed slider con-
trol, 45/-. 293 ohm. 1.2 A.

Completely enclosed slider control 65/-, 300 ochm.
I A. Geared drive with control handle 35/-, 500
ohm. 2-0.36 A. Geared drive 27/6, 1100 ohm.
0.4 A. Horizontal sweep. Control 17/6, 100 ohm.
1.6 A. enclosed slider control, 25/-, 2,6 ochm. 8.5 A.
Geared drive with handle 25/-. 5.3 ohm. 8 A geared
drive 27/6, 7.5 ohm, 4 A. slider control 17/6.
0.4 ohm, 25 A, geared control 17/6. | ohm. 12 A,
slider control 12/6. 50 ohm. | A. gear control
10/6. 12in. field rheostats 38 ohm. 5.6 A, res. out,
2.1 A. res. on 45/-. 95 ohm, 3.3 A, no contro! but
fitted with adjustable tappings 22/6. 850 ohm.
0.55 A. completed enclosed fixed res. 17/6, P.P.
on all resistors 2/6, many other types available.
Let us know your requirements,

BATTERY TESTING VOLTMETERS, double
reading 0-3 v, 0-30 v. centre zero 12/6, P.P, 2/-.
A.M, telescopic microphone stands 25/-, P.P. 3/-.
S.T.C. equipment wire 7/012stranded copper plas-
tic,covered red green, brown, grey, white, brand
new 200 yard drums, [2/6, postage 2/-. Heavy
duty LT transformers PRI 230 v, see tapped [ v.,
15.5v., 12 v,, [2.6 70 amp, tropically rated £6/10/-,
carr. 7/6. PRI 230 v, sec. tapped 4 v. 7 v. |1 v. 150
amps., £7/10/-, carriage 7{6. Pri, 230 v, sec, 17.5 v.
35 amps. tropically rated £3/15/-, carriage 7/6. Pri.
250 v. sec. 130 v. 18 amps., £6/10/-, carriage 7/6. Pri.
200/250 v. sec. 12 v. 45 amps., £3/15/-, carriage 5/-.
Pri, 200-250 v. sec. tapped (6 amps., 35/-, carriage

ALL MAIL ORDERS TO OUR
EDGWARE ROAD BRANCH
PLEASE. THIS IS OPEN ALL
DAY SATURDAY., HOURS
9-6. 9-1 THURSDAY.

5/-. Pri, 230 v. sec. 50 v. 30 amps., £6/10/-, carriage
7/6. Pri.230 v, sec. 50 v. 20 amps., £5/5/-, carriage
7/6. Variable voltage regulator transformers input
230 v. output 57.5 v. to 230 v, in |6 equal steps at
2lamps., £10/10/-, carriage 10/-. Occasionally we
have limited supplies of constant voltage trans-
formers and variacs; give us a ring we may be able
to assist you with your requirements. Sterling

Equipment wire PVC stranded copper 7/36, 500

yard drums assorted colours 32/6, postage 2/6.
Twin PVC Bell Wire 0.024 23 S.W.G., 220 yard
coils, 25/=, postage 2/-,
HOOVERMINIATURE GEARED FLASHER
MOTORS TYPE E, 9 R.P.M. at 24 v. D.C, 44
R.P.M, at 12 v, D.C.

=

Overall size of motor and gearbox 44 x 2¢ x 2in.
Will operate on slightly higher voltage A.C.
Mounted on metal box size 5} x 44 x 2%in. which

169/171 EDGWARE ROAD, LONDON, W.2

TEL.: PAD 7851
AND

1256 TOTTENHAM COURT ROAD, W.l.

TEL.: EUS 4982

contains suppressor unit, SUPPLIED BRAND
NEW IN MAKER'S CARTONS. 32/6, carr. 2/-,
WESTINGHOUSE HEAVY DUTY CHAR-
GERS. A.C. input 200-250 v, D.C., output 144 v.
6 amps. Built in metal cabinets, size 2ft. x Ift ~
10in, x Ift.-8in. With ammater. Fine and coarse
switch, Variable control fuses and mains switch.
£17/10/-. plus carr,

ALKALINE BATTERIES. Crates of five cells
giving 6 v. at 53 A H, Size of wood crate |5 x
5%in. x Hiin, £5{19/6, plus carr, 7/6. Single cells
2.4v,18/20 A.H. Size 4} x 6 x 3}in., 15/, carr, 2/-.
36FT. AERIAL MASTS. R.A.F. Type 50. Com~

- plete kit consists of a tubular steel section,

tength 4ft. Dia. 2in. Set of pickets. Top plate.
Base plate. Guys and all fittings. Supplied new
in canvas carrying bags. Ideal for T.V. aerial masts.
£7/10/-, carr. 7/6. Extra sections 15/- each, carr,
INSTRUMENTS, ADMIRALTY INTEGRA-
TORS, TYPE A S91. Incorporating very fine
Galvo movement, coil 40 ohms. Centre zero to
F.5.D. | microamp. Small mirror one metre
radius. A very useful laboratory instrument.
65/-, carr. 2/6, METRO-VICKERS MASTER
VOLTMETERS, 0-20 volts A.C. 50 ¢y. M.I.
6in. mirrored scale.25/-,P.P, /6,

TELEPHONE CABLE TYPE D8 TWIN.
| mile drums, £7/10/-, carr. 10/~. Commando
assault telephone cable. v.C 1,000-yard

drums, ldeal telephone cable and very useful
for the home and garden. 10/6 per drum, P.
and P, 3/-.

ISENTHAL MERCURY CONTACTORS.

“A.C. 200240 v. 2 pole 6 amps., contacts com=

pletely enclosed, fitted spirit level, overall size
7 x 4% x 3%in, 35/, carr. 2/6.

HEAVY DUTY 40 AMP. CONTACTORS.
A.C. 220-240 v. 2 pole. Supplied brand new in
maker's cartons. 32/6, carr, 3/-.

PERSONAL SHOPPERS
WELCOME.
ORDERS ACCEPTED M/A
FROM COLLEGES, SCHOOLS,
LABORATORIES, ETC.
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SOLARTRON
TecunicAL COMMERCIAL REPRESENTATIVES

(OVERSEAS)

We are seeking men capable of selling a
wide range of outstanding electronic test
equipment in an international market.

The Solartron Group of Companies is
expanding rapidly and offers unusual pros-
pects to men who combine the ability to sell
with sound technical experience in electronics
especially the servo field.

Applicants must have language proficiency
where necessary and after initial training and
experience in the United Kingdom will be
expected to undertake tours abroad of up to
three months. Later, resident overseas
appointments may occur. The relevant
areas are North and South America

Middle and Far East
Western Europe
Africa.

The Group operates a generous non-
contributory Pension and Life Assurance
Scheme.

Please submit applications in writing to the
Group Personnel Officer,
The Solartron Electronic Group, Ltd.
Queens Road, Thames Ditton, Surrey.

TELEVISION
RECEPTION

By John Cura and Leonard Stanley. Gives a clear and
comprehensive explanation of the functions of the various
controls on a television set with precise instructions on how
to operate these controls to obtain the best results on the
screen. Also covers interference and tells how it may be

minimised or eliminated and the choice and installation

of aerials and Band III converters.

Over 100 ‘tele-snaps’ from screen photographs

5s. 0d. net. i from all booksellers

BY POST 5s. 4d. Published by lliffe & Sons Ltd.,

Dorset House, Stamford St., London, S.E.|

THE MULLARD RADIO VALVE CO. LTD.,

QUEENSWAY, WADDON
(off Purley Way)

Transmitting and Microwave Division have
) vacancies for

TECHNICAL ASSISTANTS

Applicants should hold the General
- Certificate of Education at Advanced
level in Science subjects or the O.N.C.
or HN.C. in Electrical Engineering.

There are facilities for further training
for suitable applicants seeking higher
qualifications.  Ex-service personnel
with experience in radar may be par-
ticularly interested in these posts. The )
salary is in accordance with age, qualifi-
cations, and experience. Selected
applicants are offered permanent {
positions and there is a Pension Scheme.

Candidates are invited to apply to the
Personnel Officer,
The Mullard Radio Valve Co. Ltd.,
Queensway, Waddon Factory Estate,
Croydon, Surrey. !

The Trade-Marks set out below were assigned on Ist
October, 1956, by Pye Limited of Radio Works, St
Andrews Road, Cambridge, to Pye Telecommunications
Limited of Ditton Works, Newmarket Road, Cambridge
WITHOUT THE GOODWILL OF THE BUSINESS

IN WHICH THEY WERE THEN IN USE.

No, Mark. Goods.
736930 REPORTER Radio, television,

telecommunication, tele-
graphic and telephonic
apparatus.

746317 TRANSHAILER Megaphones, micro-
phones, loudspeakers and
electric amplifiers and
parts thereof.

DYNATRON RADID LTD. DEVELOPMENT  DIVISION

The Chief Engineer requires the following additional staff in the
design and development of high quality radio and electronic equip-
ment in the Company’s new development building.
SENIOR RADIO AM/FM Receiver Design Engineer.
AUDIO ENGINEER for the development and design of
high fidelity L.F. amplifiers and speaker enclosures,
NUCLEONIC & ELECTRONIC DEVELOPMENT EN-
GINEER for Government and Industrial work, Similar
previous experience essential.
Vacancies also occur for Junior Engineers for training in Radio &
lectronic Engineering.
Excellent working conditions, attractive salaries and pension
arrangements.
he work is very interesting and very wide in scope with the Company
pursuing its long established policy (1927) of producing only out-
standing radio, nucleonic ancr electronic equipment,

Write to Chief Engineer setting out full particulars of experience
and career to

DYNATRON RADIO LTD., DEVELOPMENT WORKS,
St. Peter’s Road, Furze Platt, Maidenhead.
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APPOINTMENTS VACANT

“BELLING-LEE”

are looking for...

RESEARCH ENGINEERS
(Technologists)

For development of (1) VHF and UHF receiving aerials. (2) Interference suppres-
sors and screened compartments. (3) Circuit protection devices (fuses, cutouts,
etc.). Minimum qualifications Grad. LE.E., H.N.C. (advanced) or equivalent.

RESEARCH ASSISTARNTS
(Technicians)

To act as assistants to the above. Minimum qualifications O.N.C.

MATERIALS ENGENEER

To study and advise on suitability of existing or new materials for their products,
Previous experience essential. Minimum qualifications: a degree in chemistry
and proved knowledge of metallurgy.

HHHERInmsnnn

«+ « As part of the Company’s plans for expansion
the research department has recently been en-
larged, and we have vacancies there for men and
women of ability for whom there are excellent
prospects of advancement, We are well established
and have an excellent record of technical achieve-
ment and integrity in the radio and electronic
field; we manufacture an extensive range which
includes components, fuses, cutouts, aerials,
interference suppressors, screened compartments
and electrical car accessories. We think that this
range of activities will appeal to those with a
genuine interest in electronies, particularly as
we do not “ type’’ our research staff but en-

BELLING & LEE LTD|

GREAT CAMBRIDGE ROAD, ENFIELD, MIDDX., ENGLAKD

courage them to move from subject to subject
according to their aptitude and ability.

The establishment is pleasantly situated on the
outskirts of London at the edge of the Green Belt,
and excellent facilities for further study exist at
the Enfield Technical College; the appointments
are permanent and include membership of a
pension and life assurance scheme.

Applications (which will be treated as strictly
confidential) to the Secretary, Great Cambridge
Road, Enfield, Middlesex, should give all personal
details, experience, qualifications and some in-
dication of the salary expected.

HITETH IR
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The English Electric Valve Company, Chelms-
ford, have vacancies on their technical staff
for engineers and physicists for research,
development and production of the following
devices:—

TRANSMITTING VALVES for com-
munications, broadcasting and industrial
purposes.

MAGNETRONS, KLYSTRONS and
THYRATRONS for radar equipment.

TRAVELLING WAVE TUBES.
TELEVISION camera tubes.

TRANSISTORS and other semi-
conductors.

MICROWAVE TEST equipment.

Interesting work. Attractive salaries. Non-
contributory superannuation.

The Company will assist successful candidates
to obtain accommodation. Please write to
Dept. C.P.S., 336/7- Strand, W.C.2, quoting
Ref. WW 1506E.

ELECTRONIC DEVELOPMENT ENGINEER

Applications are invited from young men interested
in a post as Development Engineer to work on the
development of transistor and printed circuit
techniques with a view to their application principally
to domestic radio and television receivers. Applicants
should have a degree in Electrical Engineering or its
equivalent and some experience of development
work, Those interested should write, quoting
(Reference TPC) and giving details of their qualifica-
tions and experience to the

Personnel Manager,
The General Electric Co., Ltd.,
Radio and Television Works,
Spon Street, Coventry.

TRANSFORMER DEVELOPMENT

A Junior Development Engineer is required to
assist in the design and development of coils and
small transformers for use on domestic radio and
television receivers and other ¢lectronic equipment.
A sound technical background is essential together
with an interest in the economical aspects of design
and development. Some experience is desirable but
not essential. Applicants should write, quoting
(Ref, TD) and giving details of experience and
qualifications to the

Personnel Manager,
The General Electric Co., Ltd.,
Radio and Television Works,
Spon Street, Coventry.

JANUARY, 1957

THE MULLARD RADIO
VALVE CO. LTD.,

WADDON, SURREY.
(Near Croydon Airport)

An opportunity exists for a man
of graduate standard to assist in
the running of a department
responsible for the quality of the
output of factory producing
transmitting and microwave
valves. Some experience of
transmitting or radar valves and
their use, would be an advantage.
The job will involve planning and
supervising the work of a small
group of technical staff.

The commencing salary will be
according to age, qualifications
and experience. There is a
Pension Scheme and long service
benefits.

Write giving full details to:—
The Personnel Officer,

The Mullard Radio Valve
Co. Ltd.,

Queensway, Waddon, Surrey.

A rare opportunity for

SENIOR DEVELOPMENT
ENGINEERS

with design and production
liaison experience in radio,
to join a company looking to
the future.
These permanent positions
offer ample scope for progress
in an organization where Re-
search and Development are
given their true importance.
Generous starting salary.
Ideal working conditions.
There are a limited number of
vacancies also for

JUNIOR ENGINEERS

particularly those with ex-
perience in the transistor field.

For either position. apply to:
‘Personnel Manager, Pye
Telecommunications Ltd.,
Ditton Works, Cambridge

ELECTRONIC
TEST
ENGINEERS

1. Test Engineers of O.N.C.
and H.N.C. standard are invited
to apply for positions on the
production testing of complex
electronic equipments.

Consideration will also be
given to engineers without the
necessary  academic  qualifi-
cations, but who have sufficient
practical experience.

2. An Equipment Mainten-
ance Engineer is required for
the maintenance and calibration
of electronic test equipment used
in production testing.

Experience in this field is
essential.

Assistance with housing will be
%Iilven. Reply in confidence to
G

CHIEF INSPECTOR,
DENIS FERRANTI METERS
LIMITED,
BANGOR, NORTH WALES:
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RADIO TECHNICIANS
IN
CIVIL AVIATION

A number of appointments are
available for interesting work pro-
viding and maintaining aeronautical
telecommunications and electronic
navigational aids at aerodromes and
radio stations in various parts of

the United Kingdom.

Applications are invited from
men aged 19 or over who have a
fundamental knowledge of radio or 0
radar with some practical experi-
en(;ec.i Trainingg_ C(i:xrses areth pro-
vided to give familiarity with the
S o B A. V. ROE & CO., LIMITED

Salary £561 10s. at age 25 rising
(subject to a practical test) to £671.
The rates are somewhat lower in
the Provinces and for those below
age 25. Prospects for permanent
pensionable posts for those who
qualify.

Opportunities for promotion to
Telecommunications Technical Offi~
cer are good for those who obtain
the Ordinary National Certificate
in Electrical Engineering or certain
City and Guilds Certificates. The
maximum salaries of Telecom-
munications Technical Officers are
Grade III £790, Grade II £925,
Grade I £1,160.

Apply to the Ministry of Trans-
port and Civil Aviation (ESB1/RT),
Berkeley Square House, London,
W.l, or to any Employment

Wesmipater S8 || @ LABORATORY TECHNICIANS

to work in the following fields of
engineering endeavour :—

@@@@DIE@LE]E]@E]@[EJIEEF"EJELJ@D@@EEEE@@@@@DL’JMM@ED@E][ﬂl!]L‘JMDE]
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offer posts in their

WEAPONS RESEARCH DIVISION
at
WOODFORD, CHESHIRE

for

DEVELOPMENT ENGINEERS

and

0000000 0000Co0C0aQ00o00n!

TESTERS REQUIRED
RADAR&ELECTRUNIB WORK

Holding of Ordinary or Higher
National Certificate an advantage,
but men with suitable Service or
- Civilian experience will be
considered. Opportunities for
advancement available for pro-
gressive candidates.

Servo - mechanisms
Hydraullcs

Alrcraft Turbines
Analogue Computers
Digital Computers
Transistors

Magnetic Amplifiers
Gyroscopes

Electrics & Electronics
Environmental Test
Instrument Test

QUCO000000CO00CO0000a000000000000

SEEEEEEsEEs s EEE s sEERRse]

Good rates of pay, conditions,
canteen facilities, etc.

Apply in person or in writing to:—

Minimum qualifications desirable :

Employment Department,

Metropolitan-Vickers :

arE el aialal
1990009

B.Sc. or H.N.C. or equivalent

Development Engineers
and some years relevant

8! experience.
Electrical co Ltd 1= Laboratory Techniclans | O.N.C.
oy o =

Instrument Test Engineers | Inter B.Sc. or equivalent.

Trafford Park, Manchester17 (Male or Female)

Apply, quoting Ref: WRDJGEN/R.156/W to: —

Personnel Manager, A. V. Roe & Co., Limited,
Greengate, Middleton,
Manchester.

N.B.: For the convenience of
applicants the Employment De-
partment is open for interviews as
follows:—

Monday and Friday 8.30 a.m. to
4 p.m. Tuesday, %ednesday and
Thursday 8.30 am. to 6.30 p.m.,
and Saturday 8.30 a.m. to 11.30 a.m.

no0000oannoD0

ol
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SENIOR MECHANICAL DRAUGHTSMEN. SENIOR ELECTRONIC ENGINEER
ELECTRONIC DESIGN ENGINEERS
PHILIPS ELECTRICAL INDUSTRIES LIMITED SPERRY GYROSCOPE COM-
. PANY offers interesting and
invite applications from Mechanical Draughtsmen for a number of vacancies in responstble posts connected with
the Design Laboratories of their new Radio and Television Plant at Croydon, Surrey. the detailed design and develop-
These posts are concerned with manufacturing development for mass production ment of navxganonal and auto-
from designers’ sketches or models of radio/electronic equipment, and applicants martic control equipment for
should have experience in light engineering. Production experience would be an aircraft and guided missiles.
advantage. These posts will be located
. . . T initially at Brentford and Feltham
Starting salary up to £850 per annum according to experience and qualifications. . 1
= ; . ; Middx) and later at Brackne
In addition to a progressive salary policy, the Company operates a generous pension Berks), a New Town o
i i i -, i . b . . »
and life assurance scheme, together with extended sick-pay and holiday plans. housing will be available fin
Applicants who are interested in these opportunities for interesting work in this approved cases. Other posts at
extremely modern plant, are invited to write to:— Sunbury (Middx).
THE PERSONNEL OFFICER Enquiries, which will be
Philips Electrical Industries Limited, Commerce Way, Purley Way, treated in strict confidence,
Croydon, Surrey. should be addressed in the first
Please quote reference No. D.D/R. instance to
Mr. R, W. H. Lubbock,
Sperry Gyroscope Co,, Ltd,,
Great West Road, Brentford, Mddx.
' BUSH RADIO LIMITED

ELECTRONIC ENGINEERS

Senior and junior Electronic Engineers
are required for interesting and varled
work inthe Nelson Research Laboratories,
English Electric Co. 1Ltd.,, Stafford.
Apgtlicants should have sound workshop
experience and some knowledge of
Drawing Office Procedure. Qualificacions
up to H.N.C. level are desirable.

Duties will involve responsibility for the
Engineering Design and Development of
prototype electronic equipment from
the rough circuit stage to the issuing
of manufscturing information to the
Laboratories’ Workshops and the posts
offer ample scope for advancement to
| men with initiative and ability. Apply to
5 Dept. C.P.S., 336/7 Strand, W.C.2,
§ quoting Ref. WW 906A.

THE MULLARD RADIO.
VALVE CO., LTD.

require a TECHNICAL ASSIS-
TANT for investigational work
and technical/chemical control
of a large Plating shop. The
work is carried out in a modern
laboratory in the outskirts of
South London. Due to the
nature of the work, applicants
should possess either G.C.E.,
advanced level in Chemistry,
Inter B.Sc., or Higher National
Certificate. The commencing
salary will be according to age,
experience and qualifications and
will not be less than £10/14/~ at
age 24.

Applications in writing should be
addresssd to the Personnel
Officer, The Mullard Radio
Valve Co., Ltd.,, New Road,
Mitcham Junction, Surrey,

quoting reference JFG/MR/LI

The ROYAL NEW ZEALAND
AIR FORCE

has vacancies for
BRITISH EX-SERVICEMEN
in the following trades :—

RADIO MECHANICS
RADAR MECHANICS

Commencing pay between £10.16.2
per week and £17.1.3 per week
according to previous experience.
Ages between 21 and 40, married or
single.

This is an opportunity tostart a new
life in New Zealand with excellent
conditions of service and free
passage. Limited vacancies also
exist in other trade groups. Write
for full information to:—

The Royal New Zealand Air
Force Headquarters (Dept.

" Adelphi Building,
John Adam Street,
London, W.C.2.

Development Lahoratories— KEW

Vacancies exist in all grades of work on
colour television and associated test gear.

Write for application form to Personnel
Dept. (Ref. CTV), Bush Radio Ltd., Power
Road, Chiswick, W.4.

ELECTRONICS ENGINEERS

are invited to apply for work on

specialised equipment for testing

the guidance systems of
GUIDED WEAPONS.

Applicants will be called upon to
carry out the design of units for
this type of equipment ; previous
experience of similar work is thus
desirable. Apply to the Personnel
Manager (Ref. 87B)

DE HAVILLAND PROPELLERS LTD.,
Hatfield, Herts.

VACANCIES IN
GOVERNMENT SERVICE

A number of vacancies, offering good
career prospects, exist for:—

Radio Operators—Male

Cypher Operators—Male and Fema'e
Apply, giving details of education,
qualifications, and experience to:—

Personnel Officer,
G.C.H.Q. (FOREIGN OFFICE),
53 Clarence Street,
Cheltenham, Glos.

TEST ROOM PERSONNEL

required by a Company engaged
in the manufacture of Microwave
Instruments and Industrial
Electronics Equipment.

The new modern factory is sit-
uated near London, and housing
accommodation can be made
available to successful applicants
from the London area.

Apply Box No. 5589 c/o Wireless
World.
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TE[ECUMMUNICATIUN ENGINEERS

The Transmission Division, which designs
and manufactures all types of Line Trans-
mission Equipment, offers progressive
careers to;—

ENGINEERING INSPECTORS, to in-
spect at all stages of manufacture and to
ensure that the equipment, drawings and
operating bulletins are in accordance with
the requirements of the various contracts.

SYSTEM TESTERS. Experienced men
for senior posts in the final functioning of
complete systems.

TECHNICAL WRITERS for the prepara-
tion of operating bulletins and similar
publications for field use by customers. The
work will appeal to the man who wishes to

] work on his own initiative after a period of

training.

The Company is located on Merseyside and
the positions are on the permanent staff
with generous Pension Fund (contributory)
and full range of welfare activities including
medical and dental facilities. Assistance will
be given with housing and with removal
expenses.

Please write to the Personnel Manager,

A. T. & E. CO. LTD.,
Strowger Works, Liverpool, 7

giving full details of age, experience,

qualifications, etc.

Staff Appointments Officer,

MAGNETIC AMPLIFIERS
SERVO MECHANISMS

Two vacancies exist in the Research Department of “ SHORTS,” for
Development Engineers, one to work on Magnetic Amplifiers for auto-
matic pilots and stabilisers; the other for work on electro-hydraulic
servos for aircraft and missile control systems,

Applicants for either appointment should possess a degree, or equivalent,
and have several years’ experience in the relevant field of engineering
development, and must be capable of accepting full responsibility for
the design and construction of such components and equipment.
Housing assistance and generous removal allowance will be available from
Great Britain for the successful married candidate.

Application with full personal data should be made to the:—

SHORT BROTHERS & HARLAND LIMITED,
P.O. Box 241, BELFAST.
Quoring S.A. 186.

FM/AM
RADIOGRAM CHASSIS
£26 LISTS FREE.

BEL, MARLBOROUGH YARD,

LONDON, ARCGHWAY, N.18. ARChway 5078

Approx. 400 Transmitters, 1154, in Transit
Cases, for Sale in Lots of not less than 50, at
12/6 each, collected at Blackpool. Also 1131
Transmitters with Valves, at £20 each col-
lected at Blackpool.

W. SMITH (METALS) LTD.

TALBOT ROAD, BLACKPOOL
Phone: 23401/2

EM.UI. LTD.

DOMESTIC ELECTRONICS DIVISION

VACANCIES FOR SKILLED CRAFTSMEN
IN GOVERNMENT SERVICE AT CHELTENHAM

REQUIRE

(a) Mechanical Engineer-Draughtsman to work on the
design of ‘magnetic recording equipment at their
Greenford branch. Qualifications should include
engineering apprenticeship or equivalent or several
years experience in this fiel

(b) Mechanical Designers of magnetic recording equip-
ment at their Hayes laboratories. A number of
interesting projects are in hand, giving scope for
inventive ability to applicants who have knowledge
of electrical circuitry or interest in small mechanisms.

Salaries will be commensurate with ability. Superannua-

tion Scheme. Apply, giving full details to

Personnel Department (DED/11), E.M.IL
Hayes, Middx.

Ltd.,

Experienced in one or more of the following:-—

1%

ma e oW

BASIC PAY. £8/1 1/4 plus up to £2/10/- merit pay, assessed at

5-day week—good working conditions—single accommodation

Maintenance of radio communication receivers.
Sub-assembly lay-out, wiring and testing of radio type
chassis.

Cabling, wiring and adjustment of telephone type equip-
ment.

Fault finding in, and maintenance of, electronic apparatus.
Maintenance of Teleprinters or Cypher Machines and
associated telegraph equipment,

interview and based on ability and experience.
Opportunities for permanent and pensionable posts

available
Apply to—Personnel Officer, G.C.H.Q. (FOREIGN
OFFICE), 53 Clarence Street, Cheltenham

RESEARCH LABORATORY

ASSOCIATED ELECTRICAL INDUSTRIES LIMITED

MICROWAVE RESEARCH. A Technical Assistant is
required for fundamentat research on new devices for micro-
wave generation.

offers opportunity for advancement,

Applicants must have satisfied National Service requirements.
The Laboratory is in pleasant surroundings in the Berkshire
countryside, with coach transport scheme from Reading and
Newbury.

Apply giving experience and educational qualifications quoting

reference No. EP/A/1 to the Personnel Officer,

Research Laboratory
ASSOCIATED ELECTRICAL INDUSTRIES LIMITED
Aldermaston Court, Aldermaston, Berkshire.

Microwave, vacuum, or valve experience
desirable, initiative and interest essential as the appointment

OPPORTUNITIES IN NEW ZEALAND

Free Passages for fully qualified single men between
21 and 35 years for employment with the Post
and Telegraph Department in New Zealand are
available under the Immigration Scheme. For
full information apply to:—Chief Migration Officer,
New Zealand Migration Office, Adelphi Building,
John Adam Street, LONDON, W.C.2.

There are also vacancies for linemen, telephone
exchange mechanicians (including trainees) and for
postmen and postal assistants.

for Radio Mechanicians and Technicians
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& MORSE KEY

7/- each

Bendix manufacture ...

HIGH RESISTANCE HEADPHONES
2,000 ohms. Brand new, ex-W.D. boxed, type D.H.R.
15/- per pair, postage 1/-.

LOW RESISTANCE HEADPHONES
Brand new, ex-W.D. boxed, type C.L.R., 5/6 per pair,
postage 1/-.

JOHNSON’S VARIABLE CONDENSERS
Single 500 pF 2,000 v. 9/- each.

Single 500 pF 3,000 v. 14/= each.

Single 1,008 pF 2,500 v. 16/~ each.

SPARE PARTS FOR AR 88-D. & L.F. Each
Mains transformers...... e e £4
Output transformers ............ 5800000000 .... 30/~
Filter chokes .............. BB oo heeeans vee..  25/-
LF. transformers..... .......:... 3653000 eeen..  15)-
V.F.O. transformers ...........ccovuveneenn we.. 15/~
Main Variable Condenser (L.F. only) ceeeree...  35/-
Block condenser 3x 4 uF ... .. 200000000 ieevee.. 256
Band switches .......... 5000050 0Eh 00 e veena... 37/6
Antenna trimmers .........c.00... e R Ans 3/6
Phasing trimmers ...........ccoiiiiiiiiia... 5 3/6

All the above spare parts are fully guaranteed to be in
excellent working order.

FIELD TELEPHONE TYPE “F’. In excellent
working condition, £3/10/- each. Carriage 5/-.

ROTARY CONVERTOR UNITS
Input 11.5-12.5 v. D.C. Output 300 v. 200 mAmps D.C.
Price 30/-.
Packing and Carriage 5/-.

AMERICAN VALVE
TESTER Model 314, indi-
vidual leather switches for
each tube element; Roll
Chart for American type
valves, 220/30 V. A.C. Brand
new in nice wooden case
with leather handles. Full
instruction booklet.
£10. Carriage 10/-.

MAIL ORDER

J. P. ELECTRIC ™%er

156 ST. JOHN’S HILL. - LONDON . S.W.l11

Z & 1 AERO SERVICES LTD.

Fully Serviced and Guaranteed Test
Equipment

BONDING TESTERS, 5G/2126 (Record), complete with appr.
60ft. and éft. long matched leads with spikes, and shoulder carrying
straps.

PRICE carriage paid ..
Alkaline Cells, extra ..

£6 15 0
£3 3 0

MARCONI TF-144G “ STANDARD * SIGNAL GENE-
RATOR, 85 ke/s to 25 Mc/s.

PRICE, fully overhauled and guaranteed, complete with Dummy
Aerial and Mains Lead .. £685 0 0

MARCONI TFI44F “ STANDARD ” SIGNAL GENE-
RATOR, older version of the above.

PRICE
Packing and carriage ..

.£75 0 0O
£210 ©

COSSOR TYPE 339 DOUBLE BEAM OSCILLOSCOPE,
fully overhauled and guaranteed.

PRICE
Packing and carriage ..

.£30 0 0
£1 0 ©

TS-89/AP VOLTAGE DIVIDER, extending Voltage Range of
an Oscilloscope up to 20kV. Two ratios 100 to | and 10 to 1.
Transmission flat from 159 ¢/s to 50 Mc/s.

RRICE N postAfochms. . ... ... STy, .. Sy, £5 0 0

Please write for illustrated details of the above and other Test Equipment,
Communication Receivers, etc., indicating items of particular interést to

you to:
AERO SERVICES LTD.

Z &1
19, BUCKINGHAM STREET o LONDON, W.C2

Telephone TRAfalgar 2371]2/3
We pay high prices for high-quality Electronic Test Equipment, American

Communication Receivers, etc.  We are particularly interested in Receivers
type BC312, 342 and 348.

MIDLAND INSTRUMENT GO0.——

JOHN OSTER (U.S.A.) MOTORS, 12 v. 1.4-amp. D.C. shunt, speed 5,600 r.p.m., fitted
enclosed reduction gearbox, with 2 outlet shafts in line with motor, in. dia., 1}in. long,
1kin. between centres, providing very poweriul drives of 6 and 24 r.p.m., also another
shaft at right angles to motor which has a fine adjustment 4in. linear reeiprocating
movement 24 times a minute, size overall 74in. long, 3}in. wide, 3in. high, easily the
flnest of ex Govt. motora, well worth £12, our prite as brand new 80/~, post 1/6.
HUGHES 12-VOLT D.C. SHUNT MOTORS,
taking 1.25 amps., up to 2-amps. on load, speed
5,000 r.p.m., external reversing tex‘minations, size
Jim. long, l%in. dia., %in. shutt., welght 20 oz o]
oil imp ted be: a.ring!,
very superior powerful motor, original cost over
£7, our price new unused 10/-, post 1/3, 2 for
20/- post paid. Ditto, fitted reduction gears,
giving final drive of either 320 or 160 r.p.m.
{state whioh required), 12/6, post 1/6, 2 for
25/, post paid.

ACHROMATS by Ross or Taylor Hobson, new and perfect, 5 types all 40 mm. dia.,
1.7, 42, £/2.3, 112.7, 1/3, focal lengths are approx. 2%in., 8in., 3%in., 4in. and 4}in.
respectively, unmounted, 10/~ each, post 6d., in brass mounts 12/6, post 1/

MAINS BLOWERS, 200/260 v. A.C./D.C,, }-amp., 5,000 r.p.m., consists of the motor
with attached enclosed fan, end funnel intake 1}in. dia., side outlet 1lin. x }in., plinth
base Hin. X 44in., finish black crackle and die cast aluminium, size overall 9in. long,
4}in. wide, 5in. high, weight 741b., a very superior blower, offered at a fraction of
original cost, new unused, 25/~, post 3/-.

BATTERY CHARGER KITS. Consists of a G.E.C. full wave rectifier with associated
Douglas 200250 v. mains all brand to charge a 12-v.
battery at §-amp., 15/~ post 1/8, to charge a 12-v. battery at li-amps., 25/-, post
2/-, to charge a 12-v. battery at 3 amps., 35/-, post 3/-.

CRYSTAL SET KITS. Consists of a Repanco low-loss M. & L.W. coil, with circuit,
0005-mfd. Wavemaster var. conds. with pointer knob, germanium crystal, w/c switch.
4 Clix plugs and sockets, all new components, 10/-, post 10d., Brown’s headphones
120-okumn, fitted 6it. leads, new boxed, 7/8, post 1/-.

MOTOR GENERATORS., B8ize 4}in. long, 2}in. dia., totally enclosed, black crackle
finish, it one to your car, with a 12-v. input, the output will operate your mains A.C./
D.C. electrie razor, ideal for caravanners, campers, tourists, etc., new unused, 12/6,
post 1/9.

ILLUMINATED MAGNIFIERS, has low and high power lens system, special lamp
giving light directly on the smbject viewed, the holder takes a No. 8 battery, fitted
switch and resistance dimmer, nickel plate and black crackle finish, complete- with
spare lamp in velvet lined instrument case, fraction of original cost, new unused 20/,
post 1/6.

PROJECTION UNITS. Consists of the enclosed 1 h a 24-v. 12-watt
lamp, polished reflector, in line with the optical mount, which contains a concave/convex
ground glass forming a graticule, also a 40 mm. dia. f/2 2., 33in. focal length achromat
projection lens, in perfect condition, 12/8, post 1/6.,

SLYDLOK FUSES, 250 v. 15 amp. type, end and back connection, new unused, fraction
of original cost, 1[- post 4d.; 10/- doz., post 1/9.

BURGESS MICRO SWITCHES, 2 types, red spot (normally closed), or green spot
{normally open), new unused 1/6, post 4d.; 15/- doz., post 1/3.

Many other bargains; send stamped addressed envelope for lists.
MIDLAND INSTRUMENT CO., MOORPOOL CIRCLE, BIRMINGHAM, 17
Tel.: HAR 1308
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Wireless World Classified Advertisements

Rate 7/- for 2 lines or less and 3/8 for every additional
line or part theceot, average lines 8 words. Box Number:
2 words plus 1/-, (Address repliee' Box 0000 ¢/o ** Wireless
World ** Dorset House, Stamford 8t., London, 8.E.1.) Trade
discount details available on applicatlon Press Day
March+ 1957 issme,: Thursday, January Ql1st, No
responsibility accepted for errors,

WARNING

Readers are warned that Government surplus
components and valves which may be offered
for sale through our displayed or classified
columns carry no manufacturers’ guarantee:
Many of these items will have been designed
for special purposes making them unsuitable
for civilian use, or may have deteriorated as a
result of the conditions under which they have
been stored. We cannot undertake to deal with
any complaints regarding any such items pur-
chased.

NEW RECEIVERS AND AMPLIFIERS
PIGRAM, model 3-3-3, transistor 3-speed
éortable record player: ask for details.
EPL ortable  sound reproducing
equipment: Am lifiers with  own  built-in
power supply.—For details and mnearest dealer,
write to W.W. Penco Products, Kings Langley,
Herts, England.
HIRLEY LABORATORIES, Ltd.,
Place, Worthing, Sussex. Tel.
THE TWA/1515 stereosonic tape recording and
replay amplifier, separate meter monitoring on
record and pl ayback on both channels, 13watts
O/P each channe], 96ens; {15 tape record-
ing and reproducmg ampimer 3watts O/P for
Wearite and Collaro decks, W/PA
recording and replay pre- ampliﬁer SO%ns, both
with valve voltmeter monitoring; type SB/1-15E
high-fidelity amplifier, exceptionally wide tone-
control system, 40mv’ sensitivity, 20gns; Wlth
two inputs and 3-position gram filter, 22

3, Prospect
"30536,

specialized amplifiers for the usical an
scientific industries including the Mullard
20watt. [0095

RMSTRONG chassis, all models in stock,—
157 Bromsgrove St., Birmingham. [ sld5
SPENCER -WEST Distribution and Communal
Reception Amplifiers cater for all require-
ments.—Full data and leaflets on request to
Spencer-West, Ltd., Quay Works, Great Yar-
mouth, Norfolk. Tel. 4794. [0007
RECEIVERS AND AMPLIFIERS—
SURPLUS AND SECONDHAND
RO RX's and ooils m stock, also ARBSS.
BC348R, CRI100, etc.—Requirements please

to R. T. & I. Servxce, 254, Grove Green Rd.,
London E.11, 4986. (00!

W ELESS World »* 7-yalve F.M. tuner,

unused, with cathode follower, magic

eye, and power su xgg or use on -250

volts A.C., fitted with lates pe F.M. com-

ponents of the highest grade ¥udi.ug specified
temperature compensating capacitors; _price
£14715 ineluding 7 valves; accurately aligned
and tested ready for use; approx. hall original
rice, exceptionally good reproduction, idea
or use with all high fidelity amplifiers and
recorders; as above but includlni high-grade
cabinet 1414inX9sin X 9in, £18/10 imited num-
ber; bargain; above are despatched by passen-
ger train in boxes lined with foam rubber_to
ensvre safety in transit.—Box 5 (6534

LDUDSPEAKERS—-SURPLUS AND
SECONDHAND
TAN NOY 15in dual concentrlc speaker,

3
1d, absolutely perfect; £28/10 com-
months old y D & o

plete with crossover unit.—Box
TEST EQUIIEl‘éIENT SUDRPLUS AND

ONE Marconi valve voltmeter, ex-Army, un-
used, in stout wooden packing case with high

attachment for sale.—S. Stern.
‘fr%%uael!wllg. » Ty Gwyn Rd., Cardiff, Glam.
IGNAL generator Homelab type 10, 100 kc¢/s,
S g mgc/s, £ }20' Homelab TV zta,ttlelrn
enerator type 4, 1) as new. udley
%,lec tronics, y29, Studley Drive, Iiford, Esesggf4
L il
e%K.‘iNAL generators, oscilloscopes, oufput

meters, valve voltmeters, frequency meters,
multi- ran% meters in stock; your enguiries are
invited equirements to I. Service,
254, Grove Green Rd., London, ‘B.11. Le ey. 49886,

6
NAMOS, MDTDRS ETG —SURPLUS AND
2 ECONDHAND

BRIDGE connected rectifier units (large), 12 |

24V charging auto cut-outs, 300 am
starter relays, 12 and 24V working, heavy duty
starter pushes,léalease see advert ‘of October’s

‘¢ Wireless Wor.
T. E, 66, Great Percy St., W.C.1.

W. PEARC
(o012
NEW COMPONENTS
CRYSTAL microphone Inserts (Cosmocord
Mic 6/4), in steady demand by Hams and
Sound Engineers; guaranteed: newly made and
boxed; 15/6 post Iree.—Radio-Alds, Ltd.
Markét St., Watford.

1}

29
to1sg

PARTRIDGE

TRANSFORMERS

were employed by the

Muallard

Valve Measurement and

Application Laboratories
for the prototype of the

10 & 20 Wails

High Quality Amplifiers

el

Above is _illustrated the Mullard 5-10
Amplifier, Distributed Load Version, fitted
with a Partridge *“ C > core Qutput Trans-
former Type P4014 and Mains Trans-
former Type P4013. Price 98/6 and 86/6
respectively.

Potted mounted
style
available
for any %
standard
item.

=T

Standard open
style of
mounting,
Standard her-
metically sealed
“C” core con-
struction.

— —— o — ——
Standard open
type “ C” core
construction.
—— v o — —
Mains Trans-
former for
', Mullard  5-10
¥ Amplifier, sub- ,
chassis wiring.
——— —— — —
Type P3667
Qutput Trans-

former for
Mullard  5-10 b
Amplifier A

T yemn S D SRS GRER WD S SR G ma B — \,‘4’
% and now a new component

High Fidelity Input Transformer Type
MC/5, ratio 1:50, fully screened in
mu-metal case. Price 38/6.

Immediate delivery on all the above components

~  PARTRIDGE

TRANSFORMERS LTD.
TOLWORTH SURREY

Phone: ELMbridge 6737/8

CDMPONENTS—SURPLUS AND
ECONDHAND

ADIO CLEARANCE Ltd., 27, Tottenham
Court Rd., London, w.l. Tel. Museum

ELECTROLYTICS: Capacity, voltage, sxze type

of mounting, price post paid, 25, 25v &)s_
W, /3 , 12v, % %, WyE 2/1
1, 000 1X3, 3/3; 1,000, 6v, 1X 3 C ip,

clip ,
2/3; 1, 000+2 000 6v 1)(3 cllp. 3
5/AX1%. clip, 1/9; 2,000, 1%X2, clip, 3/6
50, 25v, /,(Xl-’aﬁ clip, 1/9 100 255. X %
1,000, 25v, 1X3, chp, 2 v. 1 x4%.

L %

/9; 100, 12v,

»

lip, 100, 350/425v, 13;
XS. cllp_. 4, 2, 350v, 1/3; 16+16, 350v,
1X2, clip, 3/6; 16416, 275y, 1X2, clip, 3/-:
32432+ 275v, 13X2, clip, 4/3; 1004200,

D
lug. '4/6; 200, 250v, 13%X3, clip, 3/6; 16+8+4,
275v, b -, 200 +250, 275v, X4l
clip, 8/6 some with sleeves, il

voltages WKG, surve V where marked, all new
stock guarantee

TELEVISION chassm cadmium plated steel,
size  14X13X2lin complete with 13 valve
holders (9-B9A Pax, 1-B9A Cer, 2-B7G Cer,
1-Int. Oct. amph), 20 various tag strip cut
away for metal rect., line trans., ete., 9/11
each, post paid.
FRON' and rear tube mounts to fit above

chassrs 3/~ paxr postdp aid.
“‘%\] e amgled tetrode tube,

fu.llgN ustable 9/11 post
N h w1de angle, with mounting
lugs, 19/6, post

paid.
T.V. metal rect. 250v 250mA, H.W. size 24X
4in, 121/6. Dost paid
C.T.V.IF" c/s, 2nd, 3rd, 4th, vision cans
13/16)(13/16)(21}‘, slug tuned, set of three 5/6

post paid.
E}x/nsf 600/750v paper conds., 4inX2inX4lsin;
[

1000} w/w pots, 3w, lin spindle; 2/6.
RADIO CLEARANCE, LTD 27. Tottenham
Court Rd., London, W.i. Museum 9188.

[0015
SOUTHERN RADIO SUPPLY Ltd., 11, thtle

Newport St., London, W.C.2. See our dis-
played advertisement, page 169.

CO

e

MAGSLIPS at lowNprlces, fully guaranteed
in Resolver 10861) 50v,
50¢/s, unused, each in tin, 5/- PoS 2/ H
large stocks of these and other types —P.
Crawshay, 94, Pixmore Way, Letchworth
Herts. ‘Tel. 1851, [0087

NEW GRAMaPHgNE AND SOUND

3-SPEED portable transistor gram (operates

on 4lhvolt battery); 2lgns.

200mW _transistor amphﬁers, IOgns

4- .F', models soon.

TRANSISTOR pre-amps; still £9/15,

OLLARO decks £20, amps 23gns and 25gns.
ARITE, reﬂectograph decks, and amps

avallable

HARDING ELECTRONICS, 120a, Rd.,

Cricklewood, London, N.W.2. Gladstone 1770

SPECIAL tape offer, few only left, prof. tas)e
1,200ft. 22/6 (21/- each 6 and above
1/6 P.P. plastic, not paper, guaranteed; satis-

filed users everywhere

RECORDERS by Ferrograph. Leevers-Rich and
the new wonder secorder Brenell disk recorders,
blank disks, microphones.

TAPE/DISK serv1ce, specialists in music record-
m% Rz’md edit;

OICA RECORDING STUDIOS (1949),
Recorder House, Peel St., Eccles, M/c. Eccles
1624. Director Thurlew Smith A.R. M[c(’nzz

ONTINENTAL A/M-F/M gram chassis com-
plete with 3 speakers infernal dipoles and
magic eye escutcheon, 6 valves and rectifier.
variable ferrite AE, brand new; £25 inciuding
tax.—M.C.V., Farringdon Rd., E.CI. [6496

CINE -VOX disc recording eguipments, type
C7J, for high-quality recordings from exist-
ing michrophone equipment; price from 28gns;
also available as a complete channe]l inclusive
of mic., amplifier and playback equipment, at
70gns: type C7 for highest quallty professional

requirements—recorder mechanism at 43gns, or
complete channel at 110gns; demonstrations
arranged in London.

PLEASE write for details to K.T.S., Ltd.,
*“ Coplew,”” Park Rd., Braunton, N. Devon. Tel.
Braunton 224. Callers by appointment [%ralyo

A Su

comple!

ready to plug into any am
making it one of the

tape recorders on the market!;

of recorders in stock; easy terms available.—-

Sound Tape Vision (Dept. W.W.), Praed

St., London, W.2. Pad. 2807 {oz11

i-Fi enthusxasts please notel—We are
plyi %1 he Collaro tape transcriptor
g with pre- ampllﬁer and power pack
P lifler for only SSE

owest- aBm:ed qual ty
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GRAMOPHONE AND SOUND EQUIPMENT—
US AND SECON ENSON'S
. s K20
The UNIQUE BENDER || BuncOwe e dtcs %an?ssme:.'s&m ETTER
———= = - || Cheshire. Runcorn 359%. o573 ARGAINS

\
RPN | W

YOU HAVE SEEN

from our successive advertisements
what the UNIQUE BENDER looks
like.

Now we show examples of a few of the

many jobs it will handle. It also makes
angles, channels, folded and beaded edges
and special sections up to 39 in, long
Quickly, Accurately, and with Professional
Finish.

For 6 page Folder write to:—

§:'Y A A TooLs w
8% 1072 Whiteacre Rd., Ashton-u-Lyne
Every genuine A.A. tool bears this mark,

SURPLUS

TRANSMITTERS. Over 70 different types
in stock, ranging from the BCé1l American
Handie Talkie to the Marconi SWB-8, 3,500
watts,

RECEIVERS. Nearly
from I5 ke. to 1,000 Mc/s,, including portable
and directional, the smallest hand held and
thf largest welghmg 10 cwt. and using 85
valves.

TEST EQUIPMENT. American only.
Ovelr; 100 different types of instruments in
stock.

100 types available

VALVES. American, over 200 types.
British, over 150 types.
RECORDING GEAR by Dictaphone,

Amertype, Soundscriber, Armour, R.C.A.,
Utah, Memovox, Edison, etc., for disc, wire,
ﬁlm and tape.

POWER SUPPLY. Dynamotors, Motor
Generators, Rectifiers. Vibrators, Inverters
from2 volts 100 amps. to 18,000 volts § amp,

AERIAL EQUIPMENT. Whips,
I5ft. Masts 20ft, to 80ft.
wire guys, beams.

MISCELLANEOUS. Amplifiers, Cabinets
Chests, Chokes, Controls, Cords, Crystals,
Electric Accessories, Fuses, Hardware In-
sulators, Loudspeakers, Meters, Plugs, Relays,
Swnchgear Transformers, etc.

12in, to
Brackets, bases,

Full lists available

Send your requirements. All packing and
shipping facilities

P. HARRIS
ORGANFORD DORSET

Telephone: Lychett Minster 212

OMPLETE B.S.R. dise recarder, good condl-
tion, must sell; offers, please.—70, Wood-~

house Rd. Birmingham, 32 {6607
WANTED, EXCHANGE, ETC.
WWANTED, original case for BC 221, good

price paid.—Box 5596. (8645

AN'I'ED receivers A.P.R.4, also T.N.186, 17,

19, etc., and any radio test gear.
LESLIFf DIXON & Co., 214, Queenstown Rd.,
Battersea, S.W.8. Macaulay 2159 [0176

Dynamotors, 12/24-volt D.C.. 500/500 250
MA or near: price and details.—Radiovox.
Ltd.. Oxford Place, Leeds. 16619
ANTED, valves, TV tubes, televistons,
radlos, radiograms, %V recorders,—

Stan Wllletts. 43 Spon Lane, West Bromwich,
Staffs, Tel 2392 [5847

W HRO colls, Rxs., ete. %R.e&t
Bssaas. S27s, etc—Detalls to R.
Servlcgés254 Grove Green Rd., London, [Ell.

ANTED, B.C.610 Hallicrafters, E.T.4336
transmitters and spare parts for same;
best prices.——P.C.A. Radio, Beavor Lane, m-
mersmith, W.6. [0079

NISELECTOR switches, modern types 2 to

8 bank, any quantity; send sample with

details of quanmy and price.—Davis, Tudor

Place, London, W.1. {6650

ANTED, scrap, wire cable, transformers.

N.F. metal component top prices paid:

please ting Cun. 3280 or wrlte J. Feldman &

o , Lord Hills Rd, London, W.2. [6459

SPOT cash ready for purchase of surplus and
bankrupt stocks of new valves a

nents; we sell plain valve cartons; lst on
request.—R. H. 8., Ltd., 155, Swan A.reade,
Bradford. {019

RGENTLY wanted, manuals or mstruction

books, data, etc., on American or British
Army, Navy or Air Force radio and electrical
equipment.—Harrls, 93, Wardour St.,
Gerrard 2504, [5479
WANTED good quality communication RYS

tape recorders, test equipment, domestic
radios, record players ampllﬁers, valves, com-
ponents, ‘etc., estb. 18 s.—Call, send or
phone Ger. 4638 Millers Radlo, 38a, Newgort
Court, Leicester Sq., W.C.2

ANTED, signal generatcrs, types TF144G,

TF762A, TF867, frequency meters types
BC221, TS174, TSI75, also receivers types
R1359° and R1294,—Send price and detatls to
Hatfleld Instruments, Ltd., Crawley Rd., Hor-
sham, Sussex. Tel. Horsham 3232/3. (0037

ALL U.S.A. V.H.F. test and communication
equipment; TS174, TS175, TS47, B.C.221
freq, meters; receivers 1294, 1359; Hallicrafters

cratters $X28; valves 707A-707B, 2K28, 2K39
2K33, 2K41; hlghest offers given bg réturn
Ger. 8410 and 4447 —Unlversa. Elec ronlcs
Lisle St., Leicester Sq., Lond

VALVES WANTE
pes of valves Brnlsh or Amerfcan,
mansmittln and receiving; keenest cash
prices pald. What have you to offer?—Write
or call Lowe Bros., 9a, Diana Place, Euston
Rd., N.wW.1. {4485

CABIN
L WIS RADIO have the best selection and
finest finish.—See page 162. [022

REPAIRS AND SERVICE
AINS transformers rewound, new trans-
formers to any specification.
MOTOR rewinds and complete overhauls; first-
class workmanship; fully guarantee
F.M. ELECTRIC Co., Ltd., Potters Bldgs.,
Warser Gate, Nottingham. Est. 1917. Tel. 4?319{1

SE Jefco coil winder, cheapest machine on
the market.—Details, 170, London Rd.,
Southend-on-Sea. G

MAINS transformers, E.H.T.s, chokes ﬁeld
coils, etc., promptly and etﬂclendy re-
wound or manufactured to any specification.
LADBROKE REWIND SERVICE, Ltd., 820a,
Harrow Rd., London, N.W.10. [0222
VAC and drill armatures rewound, 17/6, fully

guaranteed; reduced price for quantlties
—K. Remington, 7, Teapot Lane, Maidstone.

[6420
RANSFORMER rewind service mains,
E.H.T. transformers and chokes, prompt

delivery, range of replacement types ex-stock
or manufactured to your specification.
METROPOLITAN RADIO SERVICE Co., 175,
Kilburn Lane, London, W.10. Ladbroke '2006.
D C. BOULTON for repairs to any loud-
speaker; specialists on heavy and P.A.
types: cone aessembljes, field coils, repair acces-
sorles, pressure units, microphones: trans-
formers rewound and to specification: motor
rewinds.—134, Thornton Rd.. Bradford, 1.
Tel. 22838, for7i
WORK WANTED
P’r E. machining and moulding capacity
available.—Bel, Marlborough Yard, I.on-
don, N.19. Tel. Archway 5078. [o1s7
COIL winding capacity avaflable, also wave
winding.—Enquiries to Electric Windings
(London), Ltd., 245, Mile End Rd., London,
E.1. Tel. Stepney Green 5324. [6630

CERAMICONS. N750 k., 2.2, 5.6, 6.8, 10, 12, 15, 27,
33, 39, 47, 68. 100 fs, Gd. Each TH'ROAT MICS

new, 9/8. MIC, TRANS gmall, 3/-. BOXES, with 16
toggle switches,- ¥Q. BATTERIES new, 90, 45 3, 1}
volts, /= 43 ¥. heavy duty, , 218, D AERIALS,
9 piece, new 10/8. B7G PIN STRAIGBTENERS. /6.
BCB24A. (SCR522.) New condition, with 10 valves;
Less xtals and relays, 4%/- (rsllA%)

69H7M, 6AQ7, PendS, at 4/-;
morse, large, covered 10/6; smali 2/6
knife, large DPCO, 15/-. COMMAND RXS.
mefs. Brand new, w1th valves, 55/- 30454 8-6 mcIS,
45/- (post 3/-). C
25 or 50 pfs., 1/3; 75 pfs » 1/6, butterily 25 pfs., 1/6
SPEAKERS, new 8in., round grey metal case, 7/6
(p-p. 3/-). EXS112/113 (’1‘111987) with 3/H¥91, 2f
B gang tuner, new, 37/@, lesa valves, 7/6. (Circuit ]J-
MOTORS: SYNCH. 230 v. geared to 1 r.p.m, final, new,
?278. Synch. 100 v. 3.000 r.p.m., 10¥A, 10/-. SUP-
ESSORS, radio lntederence. u-A.M 5/6 (post
2/ -). BRAND NEW R.F. 26, 37/8 (posiage 2/6); RF24,
RF25, 10/6. DYNAMOTORS {post 3/-), 12 v, to 280 v.
65 mA., and 6.3 v. 2.5 A., 10/6, DYSTONE. 12 v.
to 180 v. 756 mA., cased, 15/- 11 v. to 300 v. 200 mA.,
cased, 15/- (carr. 8/6), CLOCKWORK Contactors, &
1mpuluan per sec., 8/6. U.8.A. type, small, §/6. R13924,
100/180 Mc/s., 13 valves, used. good o(mditkm (dﬂmged

30 , B/= /8. .
716. WAFER SWIT 'HES, 1 pole 11 way 2 bank, 6 P
2Wd4dB, 3/6:2P4 W28 ceramlc, 4/6; 3P 3 W 3 B,
4P3W,4P2W,1P8 Wi B, 2/6. SPLITTERS, 15 a.,
G.E.C., D.P, switch, 4 fuses, new, 15/6. IF AMPLIFIER
178, 13.0 me/fs, with valves, 15/@ (postage 2/6) each.
RELAYS. 6 v. 2 break, 1/6. LF. sm/ls me/s., canned.
new, 1/3. R1155 Coilpacks, new, 12/6. Used, 9/6,
OHOKES, L.F. Ferranti, 10H, 120 mA, screened 6.
10H, 200mA. 8/6; 6H, OmA 5/6. EADPHONES.
LB. super llgh'.weizht ‘HS 308, 17/6 VIBRAPACKS,
Mallary 19 v. to 250 v., 80 mA., synch. reversible 18/
12 v to 150 v. 80 mA., lmoothed filtered, 15/8; 2
480 v. and 150 v. (dual- “vibrator), smoothed, filtered, 30/-
(post, each 8/<).
P.0. HAND GENERATORS. 5/6; underdome bells
to matoh 316; Handsets, 10/6.
List and enquiries. S.A.E, please! Terms: C.W.0.
Postage extra. Immediate despatch.
Caliers and post: W. A. BENSON (WW).
136, Rathbone Road, Liverpool, 15. SEF 6853.
Callers : SUPERADIO (W'’chapel) LTD.,
116, Whitechapel!. Liverpool, 2. ROY {{30.

IN GOOD SOUND

Personal taste is the final arbiter when choos-
ing a,sound reproducer and the choice is
difficult when so many kinds and qualities of
a high standard exist, as they do today. But
a choice of DUODE NATURAL SOUND
brings home a new level of enjoyment which
increases as time goes on and an investment
which lasts much longer than any similar,

The new Duode 12B-C SOUND UNIT
frequency range is over 20-16,000 cps, plus
the unique built-in feedback giving crystal-
clear transients, pin-point definition and
positively no boom or whiskers. It can tell the
truth—very softly or shake your room with
organ thunder, but always giving you the
supreme, lasting enjoyment of
CLEARLY NATURAL SOUND

Whether you live in flatlet or mansion, the
Duode 12B-C will increase pleasure for you in
the coming months and for many years to
come.

Write now for details of special New Year plan.

DUODE LTD.
3, Newman Yard, London, W.I
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The MISSING LINK—PABO-1

TAPE PRE-AMP AND ERASE UNIT

with built-in Recording Level Indicator and
Monitoring facilities

PRICE £12 10 0
Dimensions: 9in. X 9in. X 43in.

This compact unit provides the necessary
link between the Tape Deck and Amplifier
Control Unit in a high fidelity system.
The circuit has been critically designed to
preserve faithfully the quality of the signal
fed to it and to pass it on without distortion
or alteration except in so far as the built-in
equalising circuits apply. These enable the
standard tape recording curve to be applied
in recording and the corresponding
equalization on play back. PABO-1 can be
used with almost all makes of High Fidelity
Amplifier and Tape Deck.

MODEL AF-105

Three=in=one

AM/FM RADIOGRAM CHASSIS

PRICE £37

AM and FM Tuners and High Fidelity
Amplifier on one compact chassis

We shall be glad to give you a demonstration
of these and other models in our range
at our Warlters Road showrooms (open
9-6 p.m. Weekdays and Saturday). If
you are unable to visit us please write
for descriptive literature mentioning
WIRELESS WORLD.
HIRE PURCHASE facilities are available.
GUARANTEE: All our models are sold
under full and unconditional money back
guarantee of satisfaction,
FREE TRIAL IN YOUR OWN HOME.
Your money will be returned if for an aly.'
reason you are not satisfied after 7 days’ tri
WIRELESS &

ARMSTRONG reLevision CO. LTD.
Warlters Road, London, N.7
Telephone: NOR:th 3213

PAINTS, CELLULOSE, ETC.
ANL, the air-drylng black crackle paint;
3/6 per l4th pint can.—G. A. iller, 8,
Kenton Park Cres.. Kenton, Middx. fo2s!

TENDERS
FFERS invited for 4 G.E.C. F.M. mobile
radio-telephone transmitter-receivers, 12v
d.c., and one fixed station ditto, 200-230v a.c.,
50 cycle, with omrd-directional aerial and an-
marg tégulpment ase transmitter frequency
mobile transmitter _frequency
71 875me/s: equl?mene recently working.—De-
tails and form of tender from Chief Engineer,
iddlesex County Main Drainage Depa.r
. Box No. 7, lsleworth
Council does not bind itsélf to n.ccept the
lowest or any tender. [6599

PACITY AVAILA
FACTORY Capaclty available for the follow-
PLAS’%‘IchteIgr?j“ets M Idl (3.02).
ection ou n| 0z,
ALUMINIUM Die-Castin €
LIGHT Engineer! ln
ELECTRONIC & Electrical Assembly. Loca-
tion Wiltshire.—Box 0077, o114
IMMEDIATE capacity light assemblﬂl wiring,
toolmaking, small injection moulding, quick
delivery short or long runs.—Box 5110. [6541
VAGUUM Varnish lmpregnation to CS
214.H2, quick service; enquiries welcomed.
—Andec, Ltd, Gosbrook Rd., OCaversham.
Reading. 7176 3 [649

ent

MISCELLANEOUS
APE to disc; 12/6.—Mobile Recording Se:
vices, 5, New Brown St., Manchester. [6555
NDUCTION motars, shaded pole, tapped
200/250 volts, 2.700 r.p.m., 3in-oz %orgue,
as new; approx 475 to clear, £150 the lot.
x 5052. {6530

HAVE your ts.pe recordings transferred to
discs, 78s or L.P,s; high fidelity reproduc-

tion.—Write Parke, i8, Zulla Rd.,” Mapperley
Park, Nottingham. 6636
ETALWORK all types cabinets, chassis,

racks, ete., to your
capacity Svailable for small
stan work up to lin bar,
PHILPOTT'S METAL WORKS, Ltd. (GdBl) =
Chapman St., Loughborough. [020
APE to disc recording, 48-hr. service; LP
(30 min.) 22/-, 78s 11/-; s.a.e. leaflet.—
Comprehensive Recording Service, A. D. Marsh,
Little Plaoe. Moss Delph Lane, Aughton, Orms-
kirk. Lancs. Aug. 64
EVELOPMENT and small scale assembl;;
wide experience of Instrumentation, U.H

own specxﬁcat.ion,
milling and cap-

and Sub-Miniature techniques.—McCabe Elec-
tronic Eég‘uipment Tel, 246580, 50a, Orlando
Duve, Gariton, Nottingham., {66

UR own tape recording transferred tohdxsc
pho!

78s or L.P.s.—Write, call
Queensway Private Reoordlng Studios, 123.
Queensway, W.2. Tel. Bay. 4992. Studlo
recorgdings. [654
'APE/DISC for connoisseurs, use Britain's
A oldest full-time transfer service; 30 min,

42/-; special prof. qual. tape, 25/- and 21/-.—
Sound News Productions, 59, Bryanston St
W.1. Amb. . 0192
RAIN at home for a better position or a
new  hobby.—We offer comprehensive
modern home tuition courses covering over 100
careers and hobbies, practical equipment sup-
plied with many courses.—Write for free bro-
chure, stating subject of interest, to: E.M.I.
Institutes, Dept. WW39, London, 'w.4. (Asso-
ciated with H.M.V.) {0180
WITCH Units, Type 270B. These beautiful
electronic devices measure 14X7X6 approx.
and contain a host of useful equipment, the
main items being a precision double wound t
4l%hin dia., 6 standard tropical pots, 4 Yaxley
type switches, 3 P.Q. lamp ho ders with bulbs,
2 toggle swxhches. 3 push switches, an assort-
ment of knobs, multiway sockets, precision re-
sistors, gear wheels, etc., Have cost
pounds to manufacture; our § eclal rice 7/6;
rall charge and acking,
Wales only. Wonderful value
WALTON’S WIRELESS STORES 48, Stafford
St., Wolverhampton, Staffs. [0145

NOTICES

RITISH SOUND RECORDING  ASSOCIA-
ON. Details of membership, open to
the professxonal sound recording engineer and
all others interested in recording high quallty
reproduction and other branches of audio
engineering, together with details of the Lon-
don lecture programme and the Mx.nchester,
Portsmouth and Cardiff Centres y be ob-
tained from the Hon. Membership ¢ Secretary,
Houlgate, A.M.I.E.E., 12, Strongbow Rd.,
Eltham S.E.9. oo 31

AGENTS WANTED
LASTIC mou company, requires the
services of free-lance agents, who have
suitable connections with users of mouldings;
exclusive territory granted.—Write Box 4636

16462

AGENTS required througho! ;xt the British Isles
to handle new range of top quality con-
noissear standard microphones; performance
to other microphones;

coxered type.s of buyers called upon, to——eggx

DVERTISERS, well known to radio amateurs
and trade, and regular advertisers in

‘* Wireless World * etc,, for many years, desire
dle in Croydon area one or

uality radio components or
lssembies) upon a buying

e all he TaTl rom e
mu rers e treal stricte: con-
Adence.—Box ' 5315, fase7

-

ngland and

GILSON
TRANSFORMERS

are popular with—

Lighting, High Voltage, Fatigue test,
Radar, Nuclear, Sound equipment
and other ENGINEERS and have
been FOR MANY YEARS—

It is therefore not surprising, though
very gratifying to us, that they have now
proved equally popular with audio en-
gineers and Amateur enthusiasts.

WE are now producing a range of
Transistor audio transformers including
those specified for the

MULLARD
200 milliwatt AMPLIFIER

TRANSFORMERS
for U-L Amplifiers

IS-WATT TYPE Ref. WO892

Please write for informative leaflets on the above.

R. F. GILSON LTD.

11a ST. GEORGE’S RD., WIMBLEDON, S.W.19
Phone : WiMbledon 5695

MAKERS OF NEON SIGN TRANSFORMERS
Contractors to Admiralty, ets., A.LD. Approved

Our stockists include : Berry’s (Short Wave) Ltd., 25,
High Holborn, London, W.C.1; J. T. Filmer, Bexley ;
L. F. Hanney, Bath, etc.
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CABINETS AND
HI-Fl \
EQUIPMENT

We can supply any Cabinet to
your own specification

¢ The Continental >’
£24.15.0

This elegant Cabinet is the latest in our range
designed in the continental style. Solidly con-
structed and finished in selected mahogany
veneers. Available dark, medium, light, high
gloss or contemporary finish, Polished £29-15-0,
We can also supply and fit this or any cabinet
with the latest Hi-Fi amplifiers, tuners, trans-
cription units, record changers, speakers, etc.
Send for comprehensive illustrated catalogue of
cabinets, chassis, autochangers, speakers, etc., all
available on easy H.P. terms.

LEWIS RADIO COMPANY

120 (WW?2) Green Lanes, Palmers Green,
London, N.I3. Telephone: BOWes Park 1155/6,

—+ BRADMATIC +——
:iﬁlc H CLASS

TAPE RECORDING EQUIPMENT
HEADS, DESKS, TAPE, ETC.

Send for lista
BRADMATIC LTID.
STATION ROAD, ASTON, BIRMINGHAM 6
Telephone: East 2881-2

CRYSTAL UNITS

3 T

QUARTZ

.
-
OO _

P

é 3 f_rir P
Ui S SR — ]
The type B7 unit is mounted in the standard B7G

valve envelope and is hermetically sealed and
fully evacuated.
Available for the frequency ranges from 100 kcfs
to 500 kcfs and from 3 Mefs to 16 Mc/s. Gold
electrodes applied by cathodic sputtering give
permanence of calibration. Normal adjustment
accuracy 0.019%,, Max. adjustment accuracy 0.003%,.
Eariy delivery can be given of some frequen-
cies, and we will be pleased to quote for
your specific requirements.

THE QUARTZ CRYSTAL Co., Ltd.

63-71, Kingston Road,
NEW MALDEN, SURREY

Telephone:
MALden 0334

s gy

Cables, etc.:
QUARTZCO NEW MALDEN

SITUATIONS VACANT
TELEVISION and radio.

DEVELOPMENT engineers. -
ENGINEERS are re?mred for senlor and junior
positions in the television and radio develop-
ment departments of a well known manufac-
turer in the West London area.

APPLICANTS for senior positions should have
academic qualifications and several years’
development experience. Junior engineers are
required to have either academic qualifications
or development experience.

ALL the posts are permanent and carry the
benefit of the firm’s pension scheme, Generous
salaries will be paid to engineers showing
initiative and responsibility. .
PLEASE write fully, in confidence, stating age,
experience. etc., to Box 5117. (6548

BROADCASTING engineers.

APPLICATIONS are invited from _radio
engineers for eventual appointment as broad-
casting engineers in the Government broadeast-
ing services of Colonial and Oversea Territories,
APPLICANTS should be over the age of 28 and
be Graduates of the Institution of Electrical
Engineers or_in possession of an Engineering
Degree or Diploma recognised as granting
exemption from the Institution’s examination.
Experience in the radio industry or in the radio
branches of Her Majesty’s Services for at least
two years is necessary but applicants need not
have experience directly related to broadcastihg.
SUCCESSFUL applicants will receive operational
training in the B.B.C., and at any time within
two years after initial engagement they will be

' required to take up contract appointments with

a lonlal or Oversea Government in ané part
of the world as broadcasting engineers. Choice
of territory will be given where possible, but
it is not guaranteed.
TOTAL emoluments during training in the U.K.
—£880 1per annum, Salary on appointment to
a Colonfal territory will not be less than £1,000
per annum.

Apply Director of Recruitment, Colonial Office,
London, 8.W.1, giving age, %uallﬁcatlons and
experience, quoting BCD 96/02. (6562

! NIVERSITY OF DURHAM.

KING'’S College, Newcastle upon Tyne.
APPLICATIONS are invited for the post of
Senjor Research Assistant in the Department
of Physics. The successful applicant will help
in the design and supervision of the electronic
controls of a high grecision mass spectrometer
now being bullt, reference will be given to
a graduate In electrical éngineering.
COMMENCING salary will be at an appropriate
point within the ranhge £600-£700 per annum
plus F.8.8.U, contributions and the appoint-
ment will be for a period of three years in the
first instance.

FURTHER particulars may be obtained from
the undersigned to whom applications should be
addressed a3 soon as possible after the publi-
cation of this announcement.
G. R. HANSON,

REGISTRAR of King’s College. [6640

GOLD COAST Local Civil Service.

POSTS and Telecommunications Department.
VACANCIES for Engineers (BCD 108/13/03)
Wireless  Engineers EBCD 108/13/04),  an
Master Telecommunications Engineering School
(BCD 108/13/07

OINTMENTS, either pensionable in salary
range £825-£1,630 p.a., or contract in salary
range £1,130-£2,020, plus temporary addition
of 29/15 p.a. Gratuity £12/10 for each
month of satisfactory service in contract ap-
pointments. Free passages for officer, wife and
3 children under 13 years. Quarters, i avail-
able. at reasonable rentals. Generous leave.
CANDIDATES should have passed or be exempt
from the examinations of the Institution of
Electrica! Engineers and have had two years’
practical experience in the Engineering Depart-
ment of the British Post Office or with a large
telecommunications equipment manufacturer.
1. ENGINEERS. Candidates should preferably
possess more than the minimum qualifications
above and have wide knowledge and experience
of telecommunications practice and administra-
tion. Experience of power generation and dis-
tribution an advantage. To take charge of a
telecommunications engineering district involv-
ing respongibility for installation and mainten-
ance of overhead and underground telegraph
apparatus.
2. WIRELESS Engineers. Candidates should
also have had considerable experience with
H.P. and VHF fixed and mobile equipment
and air and sea navigational alds. Experience
of power generation and transmisgsion _an
advantage. To take charge of Wireless En-
Fineering Divisioa or be assistant to engineer
n charge involving installation and mainten-
ance of medium H.F. and V.H.F., W/T and
R/T stations operated by posts and telecom-
munications. police, and civil aviation depart-

ments.

3. MASTER, Telecommunications Engineering
School. Candidates should also have had five
additional years experience in telecommuniea-
tions engineering, and some experlence of
teaching. To be responsible for tralning of
funior technical staff in telecommunications sub--
jects, and to assist Principal of the school in
administration and discipline.

WRITE Director of Recrultment, Colonial Office
London, giving age, qualifications and

experience,' afld auoting appropriate reference
number. 16574

Specialists in Sub-
miniature Telecommuni-
cation Components

Actual Size
{(dpproz.)

TEMPATRIMMER

Norminal capacity 6.5pF—Tempera-
ture Coefficient continuously adjust-
able from 4 2000 to—-2000 parts
per million per degree Centigrade.
Length 1.31” Width .670” Height .5”

OXLEY

DEVELOPMENTS CO.LTD.
ULVERSTON, NORTH LANCS

Tel: ULVERSTON 3306

NEW GABLE  SHEareai
SMALL COIiLS

A)l coils 20-49 yds, In length, unless requested shorter.
All prices per 100 yd. lot, less supplied add 5%. Full 100 yd.
eoils are available add §% to any price.
TWIN FLAT 1/044 8/029 3/029WE 3/036WE 7/020WE
Plastio a7- 636 ~ 80l 107 137k
Rubber 48/8 62/8 7516 9718 129/6
FLUORESCENTS Comp. with choke and starter less tube.

attens 4it. square shape, 37/6, Hexagon, 39/6.

6tt. square shape, 47/6. Hexagon, 49/6.
Condensers extra. 4ft. 8/8; 5it. 9/6.

8end for full fluorescent and contro} gears also cable, acoes-
sorles and radlo lists, Add part carriage on small orders please
BRIDISCO (W.), 591 GREEN LANES, LONDON, XN.8,

SPECIAL OFFER

GEC,6 B.T.H
WESTINGHOUSE

GERMANIUM CRYSTAL
DIODES
1= each. Postaga 24d

Diagrams and three Crystal Set Circuits
Free with each diode.

A large purchase of these fully

GUARANTEED diodes from the manufactu-

rers enables us to make this attractive offer.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED
All gauges available
B A, SCREWS, NUTS, WASHERS,
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS.
TUFNOL ROD, PAXOLIN TYPE COIL
FORMERS AND TUBES.

ALL DIAMETERS.

SEND STAMP FOR LIST. TRADE SUPPLIED

POST RADIO SUPPLIES

33 Bourne Gardens, London, E.4
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INFORMATION THEORY °
AND ITS ENGINEERING °
APPLICATIONS °
By D. A, Bell, Ph.D., M.LE.E. O
2nd Edition. Information theory o
is the science underlying all
exchange of information, and °
is of special importance in the o
development of telecommuni-
cations and automatic control °
systems. A new and completely s
revised edition. 25/- net.
[ ]
MARINE RADAR A
By D. G. Lang. From now on °
the service engineer should -
find no difficulty in tracing and
clearing faults in radar equip- °
ment. With this book he will
be able to understand how *
every part of marine radar °
equipment works. Simplified
diagrams of all circuits nor- ®
mally met with in commercial °
radar are given. 30/~ net. o
[ ]
PITMAN .
Parker St., Kingsway, London, W.C.2. ®
[ ]
® ® o ® o ® & © o o o o
NEW S.T.C. AND ‘“WESTALITE"”
SELENIUM RECTIFIERS. Largest L.T.
range in Great Britain. Latest Current
Products. NOT Surplus.
CURRENT PRICES (1stNov.)
S.T. & C. E.H.T. K3/i5, 4/9; K3/45, 8/10;
K3/50, 9/4; K3/100, 15/10; all post 4d. extra.
IDGE CONNECTED FULL WAVE.
I7v. la., 18/6; |.5a., 32/6;2.5a., 39/-; 3a., 37/6;
4a.,45/6; 5a., 48/6; all post free.
33v. O.6a., 29/-; Ia., 31/6; 1.5a,, 57/-; 2a,
65/-; 3a., 66/-; 18/-; 5a,, 88/-; all post
1/6; 54v. la,, 42/6- L.5: -3 2a., 91/-; 3a.,
92/-; 5a., 126/~; 72v. 1.5a., 97/}
2a., 118/~; 3a., 118/-; 5 3 100 v, la,,
80/-; 1.5a., 140/-; 2a., lde/- 3a, 170/-} 5a.,
237/6; 2l post 1/10.
BRIDGE CONNECTED WITH 7iin.
SQUARE COOLING FINS. [7v. éa,
64/-; 10a., 74/-, post 2/3.
BRIDGE CONNECTED HEAVY DUTY
FUNNEL COOLED or 7iin. SQUARE
COOLING FINS. Both types, same price.
17v. 12a., 124/-3 20a., 144/-; 30a., 210/-; 50a.,
340/-; 33v. 6a., 106/ 10a., 128/-; 12a., 210/-;
20a., 250/-; 54v. 6a., 148/-; 10a., 180/=; 72v.
6a,, 190/-3 10a., 232/6; 100v. 6a., 275/-;
10a., 335/-, all post 3/-.
LATEST PRICE LIST
“ WESTALITE * (BRIDGE), 12-15v. D.C.
1.2a,, IE;B; 2a., 25/-; 2.5a., 32/10; 5a., 37/4;
10a., 64/6; 20a., 117/8; 30a., 171/2; 50a.,
278/-; 24v. 1.2a., 18/8; 2.5a., 32/i0; Sa.,
60/4; 10a., 109/8; 20a., 208/4; 36v., !.2a.,
JZIIO 25:, 60/4 Sa., 82/8; 0a., 154/6;
100v. 1.2a., 60/4; 1.53, ll5/4 5a., 195/10;
10a., 39I/8 All post extra from 1/6--3/-
EH.T. Rects., 14D134, 24/10; 36EHT6O,

35/10; post 4d. 1 m.a. A.C./D.C. meter-rects.

Wholesale and Retail
Special Price for Export and Quantity.

T. W. PEARCE
66 Great Percy Street, London, W.C.1

Off Pentonwille Rd, Between King’s Cross and Angel
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SITUATIONS VACANT
SAUNDERE-ROE Ltd., require:—

SIX technicians interested in aircraft and
missile stability and control to join an
NALOGUE Computer Team
APPLICANTS should have experience in one
of the following:

Aerodynamic stability,

Servo-mechanisms,

Flutter or electronics
THEY must possess an engineering degree or
250 as theoretical evaluation and test
work is involved,
ASSISTANCE with accommodation is avail-
able, conditions are good and salaries will be
commensurate with ability.
THOSE interested should a;g)ly quot % age
experience, qualifications an
the Personnel Officer Saunders-Roe. Ltd East
Cowes, Isie of Wight. [6647

CITY OF LIVERPOOL Education Committee.

RIVERSDALE TECHNICAL COLLEGE.
A. Kmsman. B.Sc. (Eng.),

in\m.ed for the appt. of
Assistant, Grade A, in radio and television
seryicing.

SALARY: £475X£25 to £900 per annum _(plus
addition for gradustion and training; incre-
ments up to a maximum of twelve may be
allowed for industrial of énwar service.  Ability
to assist in full-time ma e radio courses would
be an advantage, but is not essential.

RTHER particulars and application forms
returnable as soon as possible) may be obtained
rom H, Si Magnay, M.A Lli)lrect&)lxl' olr Educa-

14, sir 'L‘homas verp!
t’]%’?inéM Town blerk and Clerk to the
Local Eduoatiovx Author!ty (J.4591). 16592

G & E. BRADLEI:fthLtd émvle the folluwing
can les for Electro: ngineers.
va c n§1derable circult de-
ex eﬂence, salary range £700-£1,000 p.a

dependent upon experience and quallﬁcatlons,
knowledge of microwave techniques an
advama e for one post.

2 JUNIOR Engineers for_development work on
electronic equipment; salary range £500-£700

E JUNIOR Englneers for technical investiga-
tion of Britis and American equipment,
including the most recent designs of radar,
navlga.tmn and test equipment; previous experi-
ence of t. type of work is desirable; salary
ran e £500-£70!

A
APPLICATIONS are

PPLICATION forms from Mr. D, P. Thurnell,
Asslstant Chief FEngineer, G. & E. Bradley.
Ltd., Mou Pleasant, Alperton. ‘Wembley,

iddlesex. [65¢4

MUIRHEAD & Co., Ltd., Beckenham, Kent,

nirgt—
DEVEL((}PMENT Englneer for interesting work
on development of synehros and servo motors;
the qualifications for_this position are a De-
F Physics or Electrical Engmeerm%

fx endorsements exempting rom

raduate
ECHNICAL Assnstant for development of test
equipment for synchros and mags ps; ap%llcants
should have a Degree in Engin % hysics
H.N.C.; some experience advan ageous but

qimufle& ‘engineers who have recently com-
1 ple

ted National Service should a &)
T Engineer for testing and calibrating
electrical and electronic l’nst.ruments, preferably
with H.N.C, In Telecommunieations.
SERVICE Engineer with H.N.C. or equivalent
qlua.llﬁcations to deal with faults and repair of
ectronic test apparatus, mainly in a fre-
range up to 200 ke/s.
SALARIES commensurate with qualifications
and experience; a pension scheme is in gpera-
tlon and the company has its own sports
ground; excellent recreational, social —and
canteen facili are available.—Please write
glving full detalls to the Personnel Ma,na%er5

ECHNICAL Publications.—E. K. Cole, Ltd.,
Southend-on-Sea. require:—

(a) WRITERS. f experiencd In preparing
manuals for radlo/electronic equipment.
(b) EXPERI ED lllustrators for diagrams
and technical drawing
(¢) JUNIOR writers and illustrators.
WRI to Personnel Manager, giving full
detalls of experience, agze. and salary reauired.

7

SKILLED technicians for building of proto-
type and special equipment, able to work
without supervision to_high stan
ELCONTR ) Industrlal Electromcsg
Hitchin, Herts. Tel. 2411 (or 4539 after 7 pgézl

SENIOR, mechanical dealgxgers are required by
) Pye Limited of Cambridge for work on tele-
vigion receivers.
APPLICATIONS from specialists in this fleld
will be ve'ry favourably considered for positions
of responsibillty.—~Please write, with brief
details of qualiﬂca.tion and experlenoe. to Chief
Engineer, quoting “S.M {6560

ECHENICAL Writer for preparaﬂon of oper-
ating manuals, testing procedures, techhical
bulletins and press releases.
APPLICANTS should have an aptitude for
this specialised form of writing together with
knowledge of electronics to H.N.C. standard or

%LARY commensurate with qualifications and
experience; excellent working conditlons; pen-
sion scheme; social and sports facilitles, modern
canteen. Please write, giving full detalls, to:—
MUIRHEAD & Co., Ltd., Precision Electrical
Instrument Makers, Beckenham, Kent, [8570

U‘

[ Oneofour many contented
customers described our
service as * the kind you
dream about but seldom
get.” This is also the
—~ kind of service that he
will enjoy from the special
transformer we designed
and made for him. As
with all our instruments,
it received meticulous,
~ painstaking attention dur-
ing every stage of its
manufacture resulting in
a unit of the finest possible
performance and reli-
ability, Right out of the

Ltop drawer, in fact.

SAVAGE TRANSFORMERS
LTD.

NURSTED ROAD, DEVIZES,
WILTS. Tel: Devizes 932
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COMMUNICATIONS EQUIPMENT
WIRELESS SET 18 MEK. III. Fregueacy 2-8 Mc/s,
and 230 Mefs. Antenna output 8 watts.

A, A2 A.8. Power source 12 v. battery with opem-
ting ent for mobﬂe or ground use.

eqIJ"IE 2. For use with Wireless Bet
No 19 Mk. m Boosts antenna output to 30 watte
WIRELESS S8ET X32D. Frequency 2-8 Mefe in twe
switched bands. Q\WW. and frequency modulsted and
amplitude modulated R.T. Remote control facilities.
Mobile or fixed station use. Power source 12 v. D.C.
WIRELESS SET 62 Mk. II. Frequency range 1.6-
10 Me/s. in two switched bands. Crystal centrolled.
For mobile use. Systems A.1, A.2. A.. 3 with operating
equipment. Power saurce 12 v. D.0
CRYSTAL CALIBRATOR NO. 10. For use with Set 62.
MOBILE RADIO TELEPHONE, 70-90 Mo/s, oomplete
with loudspeaker, hand microphone, etc.
HANDY TALKIE SCR-536, Frequency range 3.5
6 Mecfs. Complete with spare coils.
TCS TRANSMITTER/RECEIVER STATIONS complete.
Frequency range 1,500 Kke/s=12,000 kefs. Ou'.put.
10 watts phone, 25 waus C.W. All operating equip-
ment including Remote Control with loudspeaker and
choice of Dypamotor Supply (12 v., 24 v., or 115 vJ)
AIRCRAFT RADIO COMPASS. Tmatallation Type
BCB269G. Frequency coverage 200 kc/s-1780 kefe
in three switched bands. Superhet communications
receiver with compass circult elements. Remote
Gontrol facilitles and motor driven aerial loop complefe
‘with all operating accessories.
AIRBORNE VHF EQUIPMENT ARC-1 multi-channel

100-156 Me/s. ARC-3

10-channe} tmnsmitterlreceiver complete, 100-156 Mc/s.
MICROPHONE INSERT. @.P.O. Carbon. 2/6 each.
TELEGRAPH AND TELEPHONE EQUIPMENT
Filter, line and directional.
High Bpeed Morse Telegraph Transmitters.
Telegraph Tape Printers.
Terminal Units Apparatus VF Speech + Duplex.
Apparatus YF Speech + Simplex.
Apparatus two-tone Telegraph.
Carrier Terminals 1 4 1.
Carrter Terminals 1 + 4,
Apparatus VF $-channel Duplex.

d Telephone Sets types D.F.H, and L.
Switchboards, universal call, 8-line and 10-line.

Prices and further details on request.

Tranamitiing valves, typea 808, 805, 832.

Magulips Hunter 3in, used, at 6/6 each.

Morse Keys, totally enclosed, AM, t.ype, at 1/6 each.
Aerlal winches, Air Ministry type B, at 2/6 each.
Flexible Drives, 7ft. 6in. long.

ATTENUATOR' ASSEMBLIES for “T* networks 21
steps vitreous wire wound Reslstors.

R. GILFILLAN & CO. LTD.
7, HIGH ST., WORTHING, SUSSEX

Tel, Worthing 8719 and 30181,
Cables ' GIL WORTHING.” Codes BENTLEY’S 2nd

Give that set its best chance

| FIT QUALITY COMPONENTS
Catalogue [{-

ALL POPULAR CIRCUITS

COVENTRY RADIO

Est.
189, DUNSTABLE ROAD,
J LUTON, BEDS.

Phone : Luton 2677

—WHY WASTE TIME—

Morse Code operating
as a PROFESSION

The essential qualification of a Radio
Officer at sea, in the air or ashore is
EXPERT ORSE OPERATING.
The Candler method of teaching Code
is known the world over,

45 years of teaching Morse Code
is proof of the efficiency of the
Candler system.

Send 2}d. stamp for Payment Plans and full
details of all Courses. 7 s
THE CANDLER SYSTEM cCoO.
(55W) 52b ABINGDON ROAD, LONDON, W.§
Candler System Co., US.A.

Denver, Colorado,

 tion in an ex

SITUATIONS VACANT

Tv Engineg¢r required; pleasant seaside town.
—Clark Bros., Euston Rd., Morecambg,

WANTED

Garlicks, Northa

experienced T.V. engineer,
]perma,nency to right man.—
lerton [6604

NGINEER, conversant with assembl¥
Selenium rectifiers, full or part 1me.
Central London area.—Write Box 5377. [6600

COST clerk required for senior position with
radio company (non-domestic); sound radio
background and ‘costing experience essential.
PERMANENT and progressive appointment for
a licant able to work on own initiative.
ATION ten miles out of London; non-
contributory pension scheme; flve-day week;
age limit 40.
SALARY, subject to annual review, will be
commensurate thh experience and al “tf
REPLIES to Box 5285.

REE lance transformer designer required
for new company; please forward details
of experience and fees required.—Box 5558

[663
TELEVISION radio testers and fault finders
required, excellent training and every
opportunity available for advancement, good
conditions and pay.
A Personnel Manager
Litd., Ray Lea Rd., Maldenhead

EN INEER required for development work on
Polystyrene capacitors, specialised experi-
ence essent,lal, own staff advised; London area.
—Write B 385. 16593

Dynatron Radio,
{6642

RADIO/!‘elevLsiun —Service engineer c ble
man required. ability to drive sn

tage; good wage: half-da aturdu,—Aglly
Staff Manager, Gamages Holborn,

LECTRONIC E: eer to work on the de-
sign and development of electronic end

transistor amplifiers for use in  servo-
mechanisms and computing cireuits,
APPLICANTS uld have had at least three

years’ experience of laboratory work on elec-
tronie elrcuits, and preferably those familiar
with transistor techniques, but the company
ar? prepared to train suftable applicants 1n
thls field, xs roviding they have attained H.N.C
Electro ¢ Engineering.

D rates of pay for competent men,
Leen medical services and sports and
social facilittes are available together with
Service hollday and payment during illmess
arrangements, also pension provisions
APPLICANTS can be consldered tor the temancy
of houses on the company’s attractive estate.
APPLICATIONS should be made in writ to
the Personnel Manager, Kelvin and Hughes,
Ltd., Winchester Rd., Basingstoke, Hants e

SENIOR Development Engineer required for
work on audio transistor equipment; pre-
vious experience essential, South-east London
area, please write, giving full details.—
Bo: x 5400 [6603

Inspector required by small electrical/

ectronlc manufacturers for test labora-

tor; b electrical

tes&ng and preferably some AJD/ARB e eﬂ-
ence; London area.—Write Box 5477.

DRAUGH’I‘SMEN required for light englneer-

ng cern in Boreham Wood area! salary

£790 to 2925 five-day week, four weeks’ holl-

gm;i generous sick leave,

good canteen. T.Iéug
ELEVISX%;I Engmeers, able to drive, re-
quired g Murphy dealers; per-

first-class salary and conditions.—
Slnger's 211 Kilburn High Rd., N.W.6. Mai,
6408, {6222

LECTRONIC service.—Inteiligent youngz man
required for interesting work on servicing
and development of industrial
apparatus; sie theoretical knowledge essen-
tial, mid-Berts.—Box 5602. [6641
EXPERIENCED TV/radio engineer requlred
high standard of technical abi
salary “up to £1,000 paid accordmtn
tlons —ull particulars and _gqealifications to
W. T. Baker, 74, Nolton St., Bridgend.
EXPANDING company of electranic engineers
require a senior buyer to control department,
current experienee in the Industry essential;
housing ayailable for suitable applicant; state
present salary and salary required.—Box [565945
643
NSTRUMENT-MAKING Electrical Test Room
Assistants regmited with experience of good

quallty resistamece or ocapasitanee work; senior
nd gmlur‘. alsg Inst.rumen akers.—Write or
. Sulllvan, Ltd., Leo St., Peckham,

(6598

K. COLE, Ltd Ma.lmesbu.ry Wilts, require
two Qrede 1 Iem:e in
ccmmgnimﬂuns ar radar e ent. Trans-
port outlying areas. canteen and
weltara lities,—Applications should be made
to the Menager. {6611

ELEVISION
T LN Mm‘_pw Enginesr (senior)
capahls of

requir
carrying o‘h development 3
win o ‘éfu“’mm

um supesvision up to prol on
ston m—— rite, glvi % g
sunal deti neer, Box 5567. [ 638

PROJ_EC:‘ Englnu to control and co-
ordinate electronle and mechanieal pro-
rienve of estimating, planning, time
on study destuhle a_progressive posi-

anding irm hlgh salarles; er-
annuation scheme.—Box 5

73
able

electranic .

2ECORD PLAYERS
\ xa moroRs

AUTOCHANGERS
CABINETS

Garrard RC 110 3-speed Autochangers.
heads, twin sapphire styli.
maine 200/250,

GC2 crystal
Maker's cartons. A.C.
olts. £7/19/6, plus 5/6 carr.

QGarrasd BC 120 3-speed Autochangers with additional

facility of manual comtrol to play single recorde.
QC2 crystal heads. A.C. mains 200/250 volts, £9/19/6,
plus 5/6 carr.

Qollaro BCS84 3-speed Mixer Autochangers, with
0 or T heads. A.C. maing 200/250 voits, £8/19/6,
plus 5/6 earr.

Garrard RO 80 3-speed Autochangers GOG erystal
beads with twin eapphire sty oartons.
A.0. malns 200/250 volta. £9/]9/6 plus 6/6 carr.

Thorens 8wise made single speed autochangers (78
r.p.m.).  Oream finish. ful precision job.
AC. mains 900/250 volts. £4/19/8 plus 5/8 earr,
Rexine covered cabinets adaptable for the above
unita, 45/~, plus 5/8 carr.

Recerd players fitted Garrard 78 r.p.m. A.0. 8a.
motors. Governor controlled variable speed. Standard
magnetio pick-up. 12inm. Yoalume control
and Jack plug. 160/130, 200/250 valts, A.C. 5060
cyelea. Black crackle finish case with 2 looks, keys,
and carrying handle. £4/19/8 plus 5/6 carr,

Rexine Covered Porfable Record Player Cabimets
cut for B.8.B. Regent B¥F180 units, with epace for
amplifier. Bx wall known masufacturer. Qur price
£2/19/8. Larger size cut for Monarch changer, £3/5/-,
plus 5/8 carr.

3-8peed Record Players, fitted with Acos turnover
HGPSY plck ups with twin sapphire styli, rexine
case with Hd, Atted clasps and bandle. Worth 10 gna.
Qur price £7/15/8, plus 5/8 carr.

3-Speed Geam Moters, by well-known maker. Qur price
59/6, plus 5/6 carr.

Send stamp for complete bargain Hsts,

RONALD WILSON & (O.

(DEPT, W.W.), 12 BRIDGE STREET, WORCESTER,

METERS

All types
Any make

Single and Multi-range repaired
and recalibrated

We can convert or supply meters
to your requirements,

PROMPT DELIVERY

E.LR. INSTRUMENTS LTD..
329 Kilburn Lane, London, W.9

Tel.: LADbroke 4168

—~5®__ The finest method

R
% cleaning records

Already over 20,000 enthusiastic users

T™HE  “Dust Bug”
AUTOMATIC GRAMOPHONE RECORD CLEANER

PATENY APPLIED FOR
—
Price reduced to 17/6 (plus 7/- purchase tax)
from your local dealer or
CECIL E. WATTS
Conaultant and Engineer (Sound Recording and Reproduction)
Darby House, SUNBURY-on-THAMES, MIDDX,
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BRITAIN'S LARGEST STOCKISTS
OF BRITISH AND AMERICAN
TECHNICAL BOOKS

Transistor Circuit Handbook, by
L. E. Garner, Jr. 40/-, Postage I/-

Radio and Television Engineers’
Reference Book, by E. Molloy. 70/-.
Postage 1/6.

Frequency-Modulated Radio, by K. R.
Sturley. 15/~ Postage 6d.

T.V. Fault Finding Data Publication
No. 5. 5/-. Postage 4d.

Fixed Capacitors, by G. W, A. Dummer.
45/-. Postage 1/-.

Television Receiver Servicing, Vol. I,
Ilzly E. A. W, Spreadbury. 2I/-. Postage

Television Receiver Servicing, Vol. 2,
by E.A.W.Spreadbury, 21/-. Postage | /-.

Electronic and Radio Engineering,
by F. E. Terman, 71/6. Postage 1/6.
Maintaining Hi-Fi Equipment, by
J. Marshall. 23/-, Postage l/-.

Suppressing Radio and Television
interference, by B. L. Morley. 5/,
Postage 4d.

Radio Designers’ Handbook, by F.
Langford-Smith. 42/., Postage [/3.

Radio Valve Data, by * Wireless
World."" 4/6. Postage éd.

Write or call for your new 1956 catalogue

19-23 PRAED STREET
LONDON, W.2

" PADdington 4185 Open 6 days 9-6 p.m.

WANTED
B. C. 312 | B.C.610E

UNMODIFIED 0
UNNODIEIED | TRaRswITTERS

FREQUENCY METERS 221

we will pay Top Cash Prices
for sets in good condition.

P.C.A. Radio,

Beavor Lane, Hammersmith, W.6
RiVerside 8006

TELETRON SUPER INDUGTOR COILS

Ferrite Rod Aerials. Wound on high permeability
Ferroxcube rod, Medium wave 8/9, Dual wave 12/9.

Type HAX. Selective crystal
diode coil for tape and quality
amplifiers, MW 3/-, LW 3/6.
Dual wave TRF Coils,matched

pairs (as illustrated) 7/-
pair. Type S$.5.0. Supersonic
Tape Osc. coil, provides

6.3 v. 3 a. RF for pre-amp
heater. Eliminates induced
c(s hum, 40/!00 kc, 15/~ ea. Transistor coils, etc.
Available from leading stockists. Stamp for
complete data and circuits.
THE TELETRON CO. LTD.,
266, Nightingale Rd., London, N.9. How. 2527

—THE MODERN BOOK C0.—|

SITUATIONS VACANT
¢MICHAEL RADIQ, Ltd., Slough, Bucks,
have vacancies from time to time for

electronic engineers to be engag ed on Govern-

menf projects; those w1shm%1 be considered
are invited to write fully to the Chlef E'ugineer,
Equipment Division. [o198

TELEVISION engineers required by leading
Murphy dealers, first class opportunity and

wages for suitable men; bonus and pension
schemes.—Apply for appointmeut Ewell Court
Eleetrical, 97, Kingston Rd., Ewell,
Surrey. Tel, Ewell 1473. [6585

TECHNICAL assistant, age 20 to 30, required
for high voltage, current impulse
laboratory, progressxve pos tmn, experience in

electronics or ~dielectrics would be advan-
tageous.—Apply EMP Electrle, Ltd., Garman
Rd., Tottenham, N.17. [

ELECTRONIC Development Engineer retzg:red
degree standard, conversant with

and A.I.D. requu-ements must be versatile and
have ability to orga.nlze excellent prospects

in small company central south coast loca lon,
write fn first instance to—Box 4260.
Ltd., ha.ve a

ADDISON ELECTRIC Co.,
vacancy in their West London Iaboratory
for an electronic engineer to carry out experi-
mental development new measuring and
cont.rol techmques small staff, good opporfu-
e for inftiative.

APPLICATIONS stating age, experience and
starting salary required, should be sent to_the
Managing Director. 10-12, Bosworth Rd.,
London, W.10. 6595

TECHNICAL sales representatives required in
several areas to carry additional lnes b;
& leading soldering iron manufacturer, goo
connections with quantity users essential, exist-
ng accounts and enquirles handed over. ~-State
territory covered and terms of business to
Box 4747. [6489

ASSISTANT required by London Chartered
Patent Agents with view to tralning for
qualifying as a Patent Agent; knowledge of
electrical or mechanical engineering 00d
opening for right t{]pe —Write glving detalls of
age, experience, Box Nu. D2948 c/o
White’s, Ltd., 72, Fleet St. BE.C.4

NSTALLATION and service engineer required

with sound knowledge of mobile and fixed
v.h.f, communications equipment.—ADpply with
details of experience and salary required, to

Personnel Officer. British _Communications
Corporation, Ltd,, Second Way, ibition
rounds, Wembley. [6596

ELEVISION/RADAR service engineer desirous
of a change a different field in precision
Electro-Medical ul ent; a training period on
e arranged. This is a new
product in a well establlshed company in the
Crawley area and offers excepuoml opportuni-
ties to & suitable applicant.—Box 5316. [6589

TECHNICAL sales representative required by
le%gmg manufacturer of electronic com-
fonen

a.pplxcants must have thorough know-
modern circultry, and own & reason-
ably modern ear; remuneration by straight
salary, plus expenses; pension scheme.—Write
tull details and salary required, Box 52 8(?581

LECTRONICS techniclan, to construct com-
plex equipment from theoretical circuit
diagrams, interesting and congenial employ-
ment with good prospects.—Applicanf{s should
write giving fullest details of career o Pro-
fessor Ubbelchde, Department of Chemical
Technology, Imperial College, London, S[\glsél3
ELECTRONIC Technician re?ulred to main-
tain electronic control equipment and also
asgsist in developmem of new industrial control
systems, licants should have minimum
C.; exce lent salary dependent upon age,
?uahﬂeetions and experience.—Apply Grundy
Teddington), Ltd.. Somerset Works, Elmtree
Rd., Teddington, Middlesex. [6602

TRANSFORMER Design Engineer required by
small but progressive N.W. London radio

component concern; applicant should have
knowledge of transistor circuitr: and be
familiar  with modem methods of manufac-

uring small mains transformers;
he sltuatlon offers conslderable prospects to
right man.—Box 4870. [6507

ELEC’I‘RONIC Engineers.—Two vacancies exist
for engineers to take charge of prOJects
overseas, candidates should have H.

equivalent and have had some eXerI ience in m-
dustrial electronics. must be single, prepared to
work abroad and should be In the age group
26-32.—Write Box WW.993, c/o 191, Gresham
House, E.C.2. [6578

NIVERSITY of Southampton, Technical

Department.—Applications are jnvited from
radlo officers with sea-going experience, and
who hold the P.M.G.I. and M.c.T. Radar
Maintenance Certificates, for a post as assist-
ant teacher Grade A in the radio school.—
Application forms and further details may be
obtained from the Secretary and Reglstrfa(;réos

RPHY RADIO, Ltd., have vacancies in

the vadio and television laboratories for
senior and junior e ineers; these posts offer
excellent rospects advancement.--Applica-
tions, full detalls of experlence and
quahﬁcacuns. should be addressed initially to
Personnel Department 2R6), Murphy Radio,
Ltd., Welwyn Garden City, Herts. [6568

FM

P

R

FM81/Mk11

F.M. V.H.F. TUNER completely stable drift
free tuning. Volume control. Tuning indica-

tor, A.V.C, Sensitivity better than 4 pV for
Tax paid.

20 db quieting. 2l gns.

AM

3683

A.M. 9-band all-wave tuner. 13 m.570 m.
Band spread, variable selectivity. Tuning
mdlcator Logging scale, delayed amplified

A.N.C. Tropicalised. Sensitivity better than
2 uV for 250 mjv output. £46/4/-tax paid,

S5/FM

FM/AM: World Wide AM. in 2 ranges.
SSE/FM 12.5 m-37 m.; 35 m.-100 m.; 90 m.-
250 m.;190 m.-250.

SS/FM: (6 m.-50 m.; 195 m.-550 m.; 880-

2,000 m. Sensitivity better than 10 uV ona all
PLUS completely stable drift free

ranges.
VHF:FM. Sensitivity better than 8 uV for 20
db quieting. Tuning indicator on all bands

AM and FM. £34/2/6 tax paid.

All tuners suitable for modern _high qualjty
amplifiers. Most tuners available with
Escutcheons in Gold, Silver or Bronze.

C. T. CHAPMAN
Reproducers) LTD

RILEY WORKS, RILEY STREET,
CHELSEA, S.W.10

FLAxman 4577/8

Export Enquiries Invited
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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-

s vision Industry. In 144
| nf pages of intensely inter-
o esting matter, it includes
S full details of our up-to-
LA the-minute home study
o courses in all branches of
ot TELEVISION. and
‘—5 RADIO, A.M. Brit.
o ’ LR E, City &

Guilds, Special Tele-

vision, Servicing, Sound
Film Projection, Short
Wave, High Frequency and
General Wireless Courses.
We definitely Guarantee

“NO PASS—NO FEE”

1f you're earning less than £15 a week this
enlightening book is for you. Write for your
copy today. H will be sent FREE and
without obligation.

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

388b COLLEGE HOUSE,
29-31, WRIGHT’S LANE,
LONDON, W 8.

—PRECISION SHEET METALWORK —

We specialise in manufacturing of
Chassis in all metals, large or small
quantities to your own specifications

V. W. BEAMISH

Shardeloes Gara{e, sdhardgloes Rd., New Gross,
ondon, S.E.14.

Telephone TlIDeway 4795

full technical details of this wonderful
new unit.

SPENCER - WEST
TYPE 50
BAND 11l CONVERTOR

Perfect results with any receiver.
From your dealer or on 7 days’
approval from:

SPENCER - WEST LTD.,
Quay Works, Great Yarmouth

Phones: 4794 & 3009

SITUATIONS VACANT
HE M.8.S. RECORDING Co., Ltd., reguires
an assistant electronic and electrical de-
sign engineer, with experience of audio fre-

some knowledge of small electro-m: 1
devices; O.N.C, essential, H.N.C. an advanbage.
—Please re to Poyle Farm, Poyle Rd., Coln-
hrook, Bucks, as soon as possible. [6649

RADAR and radio experienced men with
Higher National or C. & G. Certificates in
electrical engineering and telecommunieations
wanted by a firm of consulting geophysicists:
initial salary £660; permanent career offered

men of initiative prepared to accept respon-
sibility and work in camp conditions in all paris
of the world; liberal home leave and allowarnces.
—Apply Box 4849. {0188

EST Foreman required by a division of a

large engineering company situated in the
eastern suburbs of London; applicants should
have had previous experience on the test and
inspection of electronic and television com-
gonems and up-to-date knowledge of modern
echniques desirable; a good salary and_ com-
pany superannuation scheme available.—Please
reply, giving full details, to Box 5217. [6569

WANTED for newlf' formed company (nr.
Crawley, Sussex) a Chief Engineer to
control production of electrical connectors and
iri looms. Applicants should have experi-
A.LD. procedures and must be capable
of mtergrecmg designers’ requirements.—Apply
in the first instance, c%lvmg details of experi-
ence, qualifications and salary required, to Box
5003 [6523

ADIO AND ALLIED INDUSTRIES, Ltd.,

require Senior and Junior, Development
Engineers_for responsible and interesting work
in their Radio and Television Laboratories at
McMichael Works, Slough. Excellent conditions
and opportunities for advancement. _ Pension
Scheme.—Apply, in writing, to Personnel
Officer, Dept. R.D., McMichael Works, Wex-
ham Rd., Slough, Bucks. [6610

ELECTRONXCS engineers.—Large organiza-
tlon has a few vacancies for electronic
engineers to train as project leaders taking
charge of all aspects of contracts abroad, quali-
fications H.N.C. or equivalent, age group 26-
32, must be single and willing to work any-
where abroad for periods up to two years;
excellent salary.—Write Box WD:.996, c/o 191,
Gresham House, E.C.2. (6624

ELECTRONIC engineers or physicists required
for rapidly expanding research department;
exparience of pulse techniques or ultrasonics
desirable but not essential; the work is varied
and interesting and offers scope and copportuni-
ties for people with initiative; B.Sc. or H.N.C.
standard.—Write, giving details of age, experi-
ence, salary required. etc. to Ultrasonoscope Co.
(London), Ltd.. Sudbourne Rd., London, Sl._W.zl,
645

LECTRONIC Engineers required for interest-
ing new design work on equipment for
automatic control, and programming of vibra-
tion test specifications. Applicants must have
first-class electronic experience, knowledge of
vibration testing procedures would be gan advan-
tage; excellent prospects.—Write full details
qualifications and experience,. Secretary, Good-
mans Industries, Limited, Axiom Works, Wem-
bley, Middlesex. 6609

RADIO technicians required by International
Aeradio, Ltd., for overseas service; perma-
nent and pensicnable positions; inclusive salary
from £834 per annum to £1,373 per annum,
tex free, according to marital status; free
accommodation; kit allowance; free air fares;
generous U.K leave.—Qualified candidates, to
whom replies only will be sent. please write,
%‘l,wltmg RT to Personnel Officer, 40. Park[ St
I, 0}

2

SUNVIC CONTROLS, Ltd., require an elec-
tronie test engineer for interesting work on
nucleonic equipment; qualifications: H.N.C. or
equivalent; preference will be given to appli-
cants with experience in pulse techniques:
housing available if required.--Write giving
full details of experience, salary required, etc.,
to: Mr. C. E. Davis, Works Superintendent,
Sunvic Controls, Ltd., No. 1
Fields, Harlow, Essex.

RAUGHTSMEN. — Attractive opportunities
- are avallable for suitable men in connection
with work on electronic eguipment; previous
practical experience and National Certificate

rable. Prospects of engineering appoint-
ments for those dchieving Higher National;
good salaries, five-day week, pension scheme,
staff can , modern welfare amenities.—Apply
Personnel Superintendent. The Edison Swan
Electric Co., Ltd., Cosmos Works. Brimsdown,
Enfield, Middlesex. [6583

HILGER & WATTS have a vacancy on their
staff for a man capable of adjusting end
testing magnetic instruments, after training:
the work requires a baslc understanding of
magnetism and stmple electrical clrcuits to
O.N.C. standard, experience in the use of slide
rules and log. tables and a canscientious
approach to work; ownership of a car is essen-
tial as the work is carried out near Dorking;
the post carries a good salary, a car allowance
and s pensionable.

THOSE interested are invited to write, stating
their age and selary reguired and giving details
of their education, %xa fications and experience
to The Personnel Officer, Hilger & Watts, Ltd.,
123, Camberwell Rd., London, S.E.5. [6590

Factory, Temple
6591

Fidelia

HAND BUILT

Fidelia
i

hig

fideliy equipinent
has always been
carefully designed, hand

bailt and sold entirely

by ourselves. This concentration of effort enables
us to offer outstanding performance and a high
level of engineering excellence at modest prices.
Qur range includes:

TFidella Imperial. This model incorporates a
VHF/FM radio untt, gramophone pre-amplifier
and tone control with an input eircuit smitable
for almost any pick-up, and is available with
alternative power amplifier units. Prices £32/10
and £37/10.

Fidelia Major AM/FM 12 valves. Separate power
amplifier with 9-watt triode push-pull output.
Normal wavebands plus VHF and gram.
Independent bass and treble controls, etc., £44.

Fidelia de Luxe AM/FM 11 valves, 7-watt triode
pusgﬁ\éll output, C/R tuning indleator, etc.,

Full details of these and our other
models willingly on reguest.

2 AMHURST ROAD,
TELESCOMBE, CLIFFS,
Nr. BRIGHTON,
SUSSEX.

Tel.: Peacchaven 3156

FM and HI-FI COMPONENTS

in stosk for the
WIRELESS WORLD FM TUNER UNIT

DENCO FM TUNER circuits Is. 6d.
RADIO CONSTRUCTOR FM ,, 2s. 0d.
MULLARD AMPLIFIERS " 3s. 6d.
G.E.C. 912 PLUS AMPLIFIER 4s. 0d.
G.E.C. FM PLUS TUNER . 2s. 6d.

Separate price lists on requesi to

MAYPOLE ESTATE
J. T. FILMER “gixiry. Renr
Tel.. Bexleyheath 7267

The LESDIX
CRYSTAL
SET

In neat black Bakelite
case 4in. x 3in. x 2in.,
fitted solid dielectric var.
tuning condenser, tapped aerial coil, germanium
diode detector, plugs and sockets for aerial,
earth and headphones. Complete with double
headphones and transformer, 30/-, post 2/-.
I.F. STRIPS. 7 valve |10 mc/s., 8/- each, post free.
The foundation for home made television sets.
400 CYCLE INVERTERS. Double output, 115
volts 750 watts, 3-phase and 250 VA. 24/26 volts
single phase from 24 voits D.C. input. Write for
special leaflet.

ELECTRICITY FROM THE WIND. 60 watt
geared generator, shunt wound, totally enclosed,
12 volts 5 amps. output, with control box con-
nected and fitted cut-out and smoothing unit;
speed 60 r.p.m. for full output. ldeal for use as
WIND CHARGER if suitable prop. is used.
METERS. D.C. Moving Coil. 5 mA. 2in. sq.
flush 10/6, 100 mA, R/flush, 12/6, 200 mA. 24in.
R/flush 12/6, 500 mA. R/flush 12/6, 20 amps. 2in.
R/flush 10/-, 40%volts sq. flush 10/-, 3,500 volts
3%in. proj. panel 35/-.

Leslie Dixon & Co.

Dept. A., 214 Queenstown Road, London, S.W.8
Telephone: MACaulay 2159
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SOLDERING ?

ELECTRIC
SOLDERING IRONS

for 25 years
the best

25 wott Instrument Model

A model for
every purpose |

Leaflets on request from :

W. T, HENLEY'S TELEGRAPH
WORKS CO. LTD,
51-53 Hatton Garden,
London_ E.C.1
Tel: CHAncery 6822

PULLIN
SERIES ioo
TEST METER
AC/OC 10,000 ftfv
21 RANGES
OOpA to 1000V

COMPLETE 1N DIZ-CAST
CASE WITW TEST LEADS
CLIPS AND PRODS
FULLY GUARANTEED

Sent post free for £2.10.0 and nine furcher
monthly payments of £1.4.6.
Cash price £12.7.6

FRITH rADIOCRAFT LTD

6971 CHURCH GATE  LEICESTER
& 28 HIGH ST NEWPORT PAGNELL Bucks

FOR
TELEVISION

LENSES

CONTACT THE

MAKERS
J. H. DALLMEYER

Optical & Scientific LTD

Instrument Mfrs.
Church End Works, Willesden
Phone: Willesden 6521-3. N.W.Io

WIRELESS WORLD

SITUATIONS VACANT
ELEC'I‘RONIC Engineers Stwo re(guired, age
— 23-30," exempt or completed Natlonal Ser-
vice, for 'maintenance and technical control
of digital computer, ualifications: Science
degree or equivalent, with experience impulse
technigne. Speciadised training would be
arranped for successful candidates, Salary in
accordance with gqualiications and experience.
AP General Manager, Department of Re-
search and Technical Development, Messrs.
Stewarts & Lloyds, Ltd., Corby, Nurthan[tésss.48

ENG[NEKRS or Physiclsts reqd. for interest-
ing work on special radio valves including
microwave valves. Min, qualifications B.Sc. or
H.N.C. Experience desirable but nof essential
as speclalised training will be given to success-
ful candidates who have not previously worked
in this fleld. Attractive ogportumtles for ad-
o

vancement in this branch of electronics.—Quote
TEC//1, Personnel Dept., M.O. Valve Co., Ltd.,
Brook Green. Hammersmith, W.6. [e627

IMMEDIA‘I:E vacaxgg for a technical assistant
(electronics) to help in Cambridge Univer-
sity research on physical and echemical pro-
perties of surfaces; applicants should be (a)
experienced in the deslgm, construction and
maintenance of electronic équipment; (b) com-
petent in the use of hand tools, and (¢) cap-
able of supervising a junlor assistant; salary
£500 to £650.—~Applications statlgg age, auali-
firations and experience to Box 525. 16579

ELEC‘I’RONIC engineer required for small re-
] search department of geophysical consult-
ing concern; work, of varfed and interesting
nature des low-frequency amplifier design,
magnetic recording, vibration detection and dis-
play, and servo devices; complete familiarity
with two or more of these subjects is a better
recommendation than paper qualifications
though H.N.C. or better in electronics, a
background of physics, would be an a&vmta%e.
—Apply Box 5232, [6575

DRAUGH’I‘SMEN, Senior, Intermediate and
Junior, required by Bush Radio, Ltd., at
thelE Chiswick and Kew Drawing Offices for
work In connection with the design and de-
velopment of commercial radio and television
receivers,—Apply for interview, which may be
arranged for Saturday mornings, giving full
particulars of age, previous experience and
salary required, to the Personnel Department,

A .1, Bush Radlo, Ltd., Power Rd., W.4.
or Telephone Chiswick 6491. [6576

ELEC’I’RONICS.—Gmduate requlred in Shep-
herds Bush laboratories of B.I.C.C. for
the development, design and construction of
a wide range of electronic instruments, to be
used in the research laboratories and for auto-
matic_control projects; previous experience in

this fleld is essential; pension fund; 5-day
week.—Applications, giving details of age,
qualifications and experience, to Staff Qfficer,

British Insulated Callender’s Cables, Ltd., 21,
Bloomsbury St., London, W.C.1, reference
L/68/56. (6652

RECORDING and cutting engineer; a record-
AN\ ing and cutting engineer capable of work-
ing without supervision is required by a major
recording company; duties will involve com-
plete responsibility for the maintenance of all
equipment both on the company’s premises
and on location and development work with the
approé)rmt.e research departments.—Applications
should be made in the candidate’s hand-
writing, giving details of qualifications, past
experience, and salaries earned and required,
to Box 5366. 16594

KILLED radio mechanics and servicemen.—
A large organisation has vacancies for men
who _are prepared to travel and work anywhere
in the world, periods abroad 6 to 24 months;
salary £75 %er month plus all found; candi-
fit and have

Initial engagements one to three years
excellent ~opportunities for men with
ability and right temperament to obtain per-
manencies.—Write Box WW.998, c/o 191, Gres-
ham House, E.C.2. (6625

SELENIUM Rectifiers.—Senior Executive re-
quired by expanding company in North
Midlands area to direct research and production
of selenium Rectiflers; a knowledge of Gi -
nium and Silicon Rectification would be useful;
this is an important appointment with a pro-
gressive organisation and offers exceptional
opportunities to the successful applicant with
suitable experience, initiative and energy.—
Aimhcatmns marked '* Personal '’ to Managing
Director, Box 5146, quoting detalls of education
and training, qualifications, career, age and
salary required. All applications will be treated
in strictest confidence. {6559

|PHYSICISTS required at Ministr

ExPeﬂmental Establishment in Carmarthen-
shire for development of optical and electronic
instruments required in investigation of models
under high speed tests. Qualifications: H.S.C.
(Science) or eguivalent, but degree or H.N.C.
in Physics or Electrical Engineering may be
an advantage. Houses will become available
for married successtul candidates within
reasonable time. Salary within range: Experi-
mental Officer (minimum age 26) £875—£1,075.
—Forms from M.L.N.8., Technical and Scien-
tific Register (K), 26 ng‘l Street, London,
(5W.1, quoting Ad13/6A. Closing date 1lth
February, 195 [6651

of Supply
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GALPIN'S

408, HIGH STREET, LEWISHAM, S.E.I13
Tel.: Lee Green 0309. Nr. Lewisham Hospital.
TERMS: CASH WITH ORDER
(No C.0.D)Y

Al Goods sent on 7 days’ approval against
cash

EX-GOVT. ROTARY CONVERTORS. 24 volts D.C. Input
50 volts 50 cycles, 1 phace at 450 watts. OUTPUT {com-
plete with Step Up Tran«former) from 50 volts to 230 volts,
£13/10/- each or CONVERTOR only £9/10/~ each.

EX-NAVAL ROTARY CONVERTORS 110 volts D.C.
Input. Output 230 volta 50 cycles 1 phase 250 watts capable
of 50 per cent. overload, in good condition, guaranteed
weight approx. 110 Jb., £13/10/- each.

P.M. EXTENSION SPEAKERS. 8in. dia. 3 ohm. coil. In
good condition, 10/- each, post 1/6.

TOTE SWITCHES witb operating gear, large 25/-, smal,
15/- each.

4 H.P. D.C. MOTORS, 110 volts, 3,000 r.p.m., new 35/-;

starters to suit N.V.R.. 25/

MAGSLIP MOTORS, 50 voits, A.C., large size, as new, 8/,
p/p. 1/6 each. Trans Typc 15/-, p/p. 1/6.

IRON CLAD 8afety Switches, 2 pole, D.P., D.T., 250 volts
60 awps., new, 18/6, p/p. 1/6 each.

D.C. MOTORS. 24 volts, large size, 8/8, p/p. 1/~ each.

ROTARY CONVERTORS, new, with all smoothing and
control, input 28 volts D.C. Output 300 voits, 260 M/amps.,
150 volts, 10 M/amps., and 14.5 volts, 5 amps. All outputs
are D.C., 45/, p/p. 2/6 each.

LARGE METER Movements, fairly low F S.D., average
6 inch deflection, very high quality, 7/6, p/p. 1/6 each.

MOVING COIL Meters, all 2 to 3 iInches dia., damaged
ocases or glasses, 3 for 1()/-, guaranteed one &0 meter;
8 for 18/-, two sound meters, no junk all are or suitable
for M/amp. meters.

THREE PHASE TRANSFORMER, 2,000 watts, wound for
110 v.-200 v. and 400 v. Not auto, new, £35, carr. paid.

MAINS TRANSFORMERS, all 200/250 volts primaries (new)
Heavy duty Output combination of 0/6/12/18/24/30/
36 volts 4/8 amps., 38/6 each. Ditto 6/8 amps., 51/6 each.
Ditto 15 amps. Output 75/~each. Another combination
of 0/6/13/18/24 volts 6/8 amps., 51/6 each. Ditto 10/12
amps., 58/ each. Ditto 25/30 amps, Output 85/- each.

MEDIUM SPOT WELDER TRANSFORMERS.  Input
200/250 volts OUTPUT combination of 0/2/4/6/8/10/
12 volta ot 50/70 amps., £5/7/6 each. Ditto 120/150 amps.
Output £8/10/- each.

ELECTRIC LIGHT OR POWER CREDIT METERS, 10 amp.
load 25/-; 20 amp. load, 47/6; 30 amp. load, §7/8. Fully
guaranteed, carriage pald.

PREPAYMENT /METERS. /- slot, eet at 2d. per wunft,
10 amp. load, £4/2/6; 20 awp. load, £5/2/6. Carriage
paid, fully guaranteed.

6d. SLOT ONLY PREPAYMENT METERS, 5 amp. load
only, set at 4d. per unit, 52/6 each. Carriage paid, fully
guaranteed.

LARGE RANGE OF VOLT, AMP, AND MILLIAMP.
METERS, from 7/8 each to 5/~ each, sizes from 2in. dia.
up to 7in. dia. Please state requirementas-for price.

10 WATT P.M. SPEAKERS in alli case with tapped trans-
former, ex-paval. As new, 3()/-, post 3/-.

BREAST M'CROPHONES, with mouthplece, §/-, P/F

AUTO WOUND Voltage changer TRANSFORMERS. Tapped
0/110/200/230/250 volts 200 watts, 48/6 each: 350 watts,
5'7/8 each; 500 watts, 76/8 each; 1,000 watts, £8/5/- each;
2,000 watts, £11 each; 3,000 watts, £1'7/10/- each.

FILM PROJECTORS, 35 mm., silent and sound, with lens
£35; without lens £30. Buyer collects, other gear. Please
call. Good film for cutting, stze 5}in. x 24tt. 7/@; 5¢in. x
47tt., 12/6. Both post free.

EX-R.A.F. MORSE TAPPING EEYS 5/~ each.

Any TRANSFORMERS made to order within 7 days from
date of order Please ask for quote. Numerous other items
in stock.

MAINS TRANSFORMERS. 110/250 voit lnput 300/0/300
volt 70/80 M/amps., 12 volt 1A, 4 volt 2A. Useful for
Wircless, Model Trains, Chargers etc., or as an 8Q-watt
Auto Transformer 110/260 volts, 10/9 each. Guaranteed.

MORSE TAPE Recorders with motor or clockwork drive
(NOT radio tape decks), D.C. motors only, £5 each, cam.
/8.

MEGGARS, large slze, slight adjustment needed, 500 v.,
£8/10/=, carriage 10/~

Clients in Eire and Northern Ireland, please ask for quota-
tion as to carriage charges. The above charges only apply
to England,
SPLENDID ODD BARGAIN® FOR VISITORS.
OPEN ALL DAY SATURDAY

PLEASE PRINT YOUR NAME AND ADDRESS.
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REGD TRADE MARK

“PERMATIP”

AND

“PERMABIT”

INSTRUMENTS
FOR

GREATER
SOLDERING

EFFICIENCY
.

The soldering bit which main-
tains its face indefinitely without
attention. 25 models available for
mains or low voltage supply. Bit
sizes 3,32 to 3/8 inch. Full details
in booklet S.P.5 from sole
manufacturers:—

LIGHT SOLDERING DEVELOPMENTS LTD.

106, GEORGE ST,

CROYDON, SURREY
Tel. CROydon 8589 ——— M —

YOUR METER DAMAGED?

Electrical
Instrument
Repairers
to the
Industry

Contractors to the Ministry o Supply and General Post Office.
Repaira by ekilled craftsmen of all makes and types of
Yoltmeters, Ammeters, Mlcroammaters. Multmnga Test
meters, Electrical Th Ins

etc. Quick deliveries—for speedy estimate aend defecuve
jnstruments by registered poat to'—

@ L.CLASER & CO.LTD.

Electrical Instrument Repairers
97-100 ALDERSGATE STREET,E.C.I
(Tel.: MONarch 6822)

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.

Ilustrated brochure and other information
will be gladly sent on requcst,
DEPT. "W.W.»

0ddie, Bradbury & Cull Ltd., Southampton

Tel.: 55883 Cables: Fastaners, Southampton

SITUATIONS VACANT

TANDARD TELEPHONES & CABLES, Ltd.,
require in thelr Newport laboratory, an
engineer for the design of filters, equaflsers
and other networks; previous experlence is
desirable but not essential; salary will be
dependent upon quahﬁcamons and experience.
The successful applicant wxll particigate in 8
non-contributory pension scheme, ness and
accident scheme, spetial Insuranee facilities
and other generous welfare arrangements.—
é:l Plv!ng full details of age, experience
ntng, to Personnel Manager, Standard
Telephones & Cables, Corporation Rd., New-
port, Mon. [6637

AIR MINISTRY requires electrical engineers
.F. Radio Standards Centre, Henlow,
Beds, rar development of techniques for caii-
bration of high grade radio test equipment.
Qualifications: Higher  School  Certificate
§Sclence) or Final City & Guilds Certificate
Telecommunications) or equivalent, but H.N.C.
or pass degree may be an advantage. Appoint-
ments according to age, experience, etc., as
Experimental Officer (min. age 26) or Asslstam
Experimental Ofhcer. Salary within range
£875-£1,075, A E.O. £350 (age 18) £755.—Forms

from M.L.N.S., Technical and Scientific
Register (K). 26, King St., Lendon, 8.W.1,
quoting D 493/6A. Closing dafe 8 February.
1957. [6639

ENTRAL ELECTRICITY AUTHORITY, Re-

search Laboratories, Leatherhead, Surrey,
require Engineers in the electronics and in-
struments section to assist in experimental and
dcvelopment work in the laboratory and in the
field; candidates should have a degree ar
('qulvalent qualifications; experience in one of
the following an advanf.age' (a) noise, vibra-
tion and harmonic measurement; field
strength and voltage measurement at radio
trequencies; ability to calibrate equipment and
analyse experlmental data is also desirable;
salaries £735-£910 pa according to ebility.
—Applications to D. Moffat, Director of Estab-
lishments, Winsley Street, London W.1, as soon
as posslble Quote ref. WW/9 5. [6567

IVERSITY OF SOUTHAMPTON.—Instru-

ment mechanic or toolmaker, preferably
under 30Q, required for the mechanical workshop
of the electronics department; applicants should
he able to do thelr own mmmg and turning
and be capable of pxoducmg mechanical

ratus on a ‘' one-off ”’ hasis. Experience
o precision work is desirable but no experience
of electromc techniques is reguired; excellent
working conditions, hours and hohdays. staff
superannuation scheme. — Applications in
writing, giving full deta.ils of experience and
qualifications, together with tbe names of two
persons to whom reference may be made, should
be sent to the Secretary and Registrar as soon
as possible. (6582

RACTICAL Electronic Engineers required

for the maintenance of production test
cquipment used in the manufacture of radio
components and various electrical products. A
certain amount of design and construction is
entailed. together with the carrying out of
routine electrical mvest.lga.tlons and roductlon
trouble-shooting. plicants shou
sound basic knowled%e of electrcmic D lnclples
and the ability to k from circuit diagrams
with the minimum of supervision. Servicing
knowledge of radio and television an advantage.

Practica] experience of this type of work will
be rated as h!ghli/ as academic qualifications.
111 a Pension

Good sala!ixes W be g aid an
Scheme {8 in operation.—; lease reply, in confi-
dence, to Borx 4641, quoting T [6469

APPLICATIONQ are invited for the appoint-

ment demanstrator in the Department
of Aircra Ele Engineering to assist in
the sup on checking of students’ laho-
ratory wark; dependent on qualifica-

tions and experience within a range rlslng to
£1,030 per annum with family allowance; a
umversl& degree or eguivalent in engineering
pbysics i3 desirable but not essentlal, can-
dldales should have a good general experience
of electrical machines and be eble to undertake
tests on motors, generators and power equip-
ment; successful candidate would be con-
sidered for promotion to a lectureship appoint-
ment at a later date. —Ap lications (quotin
reference EP/D) glving full particulars an
the names of three referees should be for-
warded to the Recorder, The College of Aero-
nautics, Cranfield, Bletchley, Bucks, from
whom further particulars may be m:ntalneti'lé

HIEF techniclan required by Posts and Tele-
graphs Depantment, Nigeria  Federal
Government for one tour of 12 to 24 months
in first Instance either (a) with prospect of
permanency. salarv  scale (including induce-
ment additien) £1.014 rising to £1.284 a
year. or (b) on temporary terms, salary scale
(including Inducement additton), £1,170, ris-
ing t0 £1,483 a year with gratuity at rate of
£150 a year. Outfit allowance £60. Free pas-
Assistance towards
children’s passages and grant up to £150 ennu-
ally towards maintenanee in U.K. Liberal
leaye on full salary. Candidates must haye
had wide practical experifence of modern ra
technique and equipment, in particulav V.H.F.
equipment, and preferably also V.H.F. multi-
channel equipment.—Write to the Crown
Agents, 4, Millbank, London, S.W.1. State age,
name in block letters, full qualifications and
experience and quote M2C/41905/WF. [6620

LYONS RADIO LTD.

MICROPEONE/KEADPHONE SETS. Made by
M.C. Type AP12600, microphone hangs on chest
hut is suitably based ‘for bench or wall mounting.
Double headphones are rubber cushioned, with head-
band. Onfoff switch to mike. Very strongly made
and fitted with long connecting cord. Ideal for two-
way communication, just link-up with flex as required.
Spund powered, batteries not required. PRICE per
Set, 19/6, post 1/9 or per pair, 37/6, post 2/6.
MICROPHONE FLOOR STANDS, Strongly made
ex-A.M., sectlonal, extend to nearly 5ft. and can be
~losed down to approx 2lin. Plaln finish. PRICE
ONLY 19/6, post 2/6.
TWIN P.A. SPEAKERS. Bakelite horns mounted
back to back un metal mounting plate with line
transformer, voice coil 15 ohms. Overall size 15in.
long x 11in. wide x 9in. high. Horn dia. 8in. In
condition as new and unused. Made by Parmeko
for tbe Admiralty. PRICE 47/8, carriage 3f-.
INDICATOR UNITS TYPE 96. Contain cathode ray
tube type VCR97, 6—VRG3's, 3—~VRb4's, over a
ilozen pots, and dozens of resistors and condensers,
Hlexible couplers und a wealth of useful gear. Size
approx. 18x8x8in. In used but good condition.
PRICE ONLY 35/-, carriage 5/-.
THROAT MIKES. American made, carbon type with
neck band, as new in maker’s cartons. PRICE 2/9,
post 6d.

ELECTROMAGNETIC FREQUENCY MODULATOR.
IFor the wimple Wobbulator * as described in
“W.OW.,' page 252, Jure issue. PRICE 77/6.

3 GOLDHAWK ROAD, (Dept. M.W.)
SHEPHERD’S BUSH, LONDON, W.12
Telephone : Shepherd’s Bush 1729

Tape Recorders
ONLY

We specialise solely in Tape re-
corders, stocking every good make—
Grundig— Simon— M..S.S.— Ferro-
graph — Wyndsor — Elizabethan —
Philips—Editor Sound—etc., etc.

Call and hear them all in comfort,
or write

Dixon’s Electronics
227 OXFORD ROAD,
MANCHESTER
Telephone Ardwick 4269

Official Grundig repair agents. Parts for most
machines in stock. . and credit terms.

for Close Tolerance Wax-protected
Silver Mica CAPACITORS

Values stocked (pFg):
22 60

5-300pF
]000-2500[)17 ...... 1/8
Special (limited number only) 0.1 mfd 1%

H. L. SMITH & CO. LTD

287/289 EDGWARE ROAD LONDON W2
Telephone Paddington 5891
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SOUTHERN RADIO’S
WIRELESS BARGAINS

TRANSRECEIVERS. Type '38" (Walkie-
Talkie). Complete with 5 valves. [n metal
carrying case. Ready for use. Less external
attachments, 30/ per_set. ATTACHMENTS for
use with ‘'*38°'" TRANSRECEIVER HEAD-
PHONES, 15/6; THROAT MICROPHONE with
Lead and Plug, 4/6; JUNCTION BOX, 2/6;
AERIAL, 2/6.

TRANSRECEIVERS. Type' 18" Mark Il
TWO UNITS (Receiver and Sender) contained in

Metal Case. Complete with Six Valves, Micro-
ammeter, etc. LESS EXTERNAL ATTACH-
MENTS, £4/10/—.

TRANSMITTERS. TI154. Complete all valves,

etc., etc. Perfect order. 3 frequencies. £2/(7/6,
in transit case. Delivered U.K.
BOMBSIGHT COMPUTERS. Ex-R.AF.

BRAND NEW. A wealth of Components.
GYRO MOTORS, REV. COUNTERS, GEAR
WHEELS, etc., etc. Ideal for Model Makers,
Experimenters, etc., £3.

LUFBRA HOLE CUTTERS. Adjustable fin.

to 3tin. For Metal, Wood, Plastic, etc., 7/-.
RESISTANCES. 100 ASSORTED SEFUL
VALUES. Wire Ended, 12/6 per [00.
CONDENSERS. 100 = ASSORTED. Mica,

Metal Tubular, etc., 15/- per 100.

PLASTIC CASES. 14In. x 10}In. Transparent.
Ideal for Maps, Display, etc., 5/6.

STAR IDENTIFIERS. Type | A-N. Covers
both Hemispheres, In case, 5/6.
CONTACTOR TIME SWITCHES.
proof case. Clockwork movement.
per sec. Thermostatic Control, 11/6.
REMOTE CONTACTORS, use with above, 7/6.
MORSE PRACTICE SET with Buzzer on Base,
6/9. Complete with Battery, 9/6.

MORSE TAPPERS. Std., 3/6; Midget, 2/9.
CRYSTAL MONITORS. Type 2. New in
Transit Case. Less Valves, 8/—.

METERS AND AIRCRAFT INSTRUMENTS.
Only need Adjustment or with broken Glass.
TWELVE INSTRUMENTS, including 3 brand
new Aircraft Instruments, 35/- for 12.

Postage or carr. extra. Full list of Radio Books, 24d.
SOUTHERN RADIO SUPPLY LTD.
Il LITTLE NEWPORT STREET
LONDON, W.C.2. Gerrard 6653

In sound-
2 impulses

CONDENSERS

We have a very comprehensive stock to offer
manufacturers & servicemen

Large Quantities Available

BLOCK PAPER TYPES

0.25 mid. 2kv. wkg., size 2§ x 2 x 1}in. 0.5 mfd
23 kv. wkg., size 4} x2x1lin. 1 mfd, 2 kv.
wkg., size 43 x 2} x 1§in. 1 mfd. 350 volts,
size 2} x 1§ x #in. doz. 15/~

2 mfd. 250 and 400 volts wkg., size 2} X 2 x
1jin. 3 mfd. 400 volts A.C. wkg., &
§x3xlin. ... 'dzli:' 18/-

30/-

. doz.

and 4f x 24 x2m. .........
mfd.

8 mfd. 500 volts wkg., size 4} % 3 % 2i 8
400 volts wkg., size 4§ x3x1{n.. .. ..... doz. 36/-
MANY OTHER TYPES IN STOCK INCLUDING

SOME G.P.O. TYPES.

TRIMMERS AIR S8PACED (variable). 5, 25, 50 pt.
with Iin.epindle. ... ... .............. doz.
SPECIAL CONDENSERS, metal cased, .1 mica
condensers, 1,200 volts wkg., these are mica
+ stacked foil sealed in bitumen, size 23 x 2 x in.
07.
Neutralizing condensers. 450 pf. +1%. This
ia all high voltage air spaced condenser,
screened in a metal can, size sixsix‘nln.h

15/~

18/~

eac! 5/-
Ceramic high voltage condensers, 50 pf., 100 pt.,
110 pi., 1,000 pf., 10 kv. whkg........... doz. 30/-
MOULDED MICAS. .01, .001, .002, .003, .006,
b0, ... per 100 22/6
SILVER MICAB. 27, 60, 70, 75, 100, 120, 200,
500, 1,000, 2,200, 3,300, 4,700, 5,000 and
10,000 pf. (Tol. from 2%, 5%, 10%, 20%)
per 100 22/6
Try our mixed box of condensers. ... .. per 100 20/~
PARMEEO RENTRANT BSPEAKERS with
10 ohms pressure unit. Rating 15 watts.
These are mounnted in an all steel frame and
can easily be erected. . ................ each 110/-
MAGSLIPS. 2in. types, A. d AP,
6549, 3in. type A.P. 10747 cach 22/6
RADIAL STUD SELECTOR SWITCHES.
Mounted on an insulated panel 5 x§in. and
have a laminated brush with make before
break, 20 stud tap.................... each 5/

All goods offered for sale are ex-W.D.
Please include postage on all orders under £].
TERMS C.W.O. WRITE OR CALL

W. MILLS,

3B TRULOCK RD., TOTTENHAM, N.17.
Phone: Tottenham 9213 & 9330.

SITUATIONS VAGCANT

ENTRAL: ELECTRICITY AUTHORITY, Re-

search Laboratories, leatherhead, Surrey,
require an Instrument Engineer in Ibe elec-
tronics and instruments sectlon; duties imclude
the maintenance, ealibration and re of a
wide variety of physical, chemical and electrical
instruments, experience in electronics or
nucleonic equipment an advantage; candidates
should have H.N.C. or equivalen$ qualification;
salary £520-£695 p.a.—Applications to D.
Moffat, Director of Establishments, Winsley St
London, W.1, as soon as possible. Quote ref.
AE .919. [657

CEN’I‘R:\L ELECTRICITY AUTHORITY, Re-
search Laboratories, Leatherhead, Surrey,
require a Telecommunications Engineer in the
electronies and instruments section, to be re-
sponsible for experimental and development
work in connection with'the application of tele-
communication techniques in the electricity
supply industry. ood knowledge of
communication theory and electronic techniques
as applied to line signalling and telegraphy is
[ al. perience in radio communication
e mens or microwave apparatus develop-
ment an advantage. Candidates should have an
hongurs degree with previous research experi-
ence. Salary £995-£1,345 p.a.—Applications to

. Mpffat, Director of Establishments, Winsley
Street, London, W.1. Quote Ref. WW928, n
60

APPLICA'I'IONS'are invited for the appoint-
ment of Senior Lecturer in the Depart-
max;g of Alrcraft Electrical Engineering. Can-
dldates should possess a university degree or
equivalent in engineering and should have con-
siderable experience of one of the following:
(a) electrical machine design Sb) aircraft elec-
Lsx;!tu;;l systems, or (¢) electrical power systems.

TY de&endent on qualifications and ‘experi-
enoce wWithin a range rising to £1,600 per annum
with F.5.5.U. and family allowance. Success-

ful candidate will be required to lecture at &
post-graduate level on aircraft and G.W. power
systems and to equip and supervise laboratories
and other installatlons. Opportunities exist
for private research werk. Applications (quot-
ing reference EP/SL%, giving full particulars
and the names of three referees, should be
forwarded to the Recorder, The College of
Aeronautics, Cranfleld, Bletchley, Bucks, from
whom further particulars may Ke obtained.
(6608
PPLICATIONS are invited for the appoint-
ment of lecturer in the Department of
Alrcraft Electrical Engineering; salary depen-

dent on qualifications and experience within.

a range rising to £1,200 per annum with
F.5.5.0. and family allowance; a university
degree or equivalent in engineering or physics
Is desirable and candldates should preferably
(though not essentially) have experience of
one of the follewing: (a) electrical machine
design, (b) sircraft electrical installations, or
(c) electrical power systems; successful candi-
date will be reguired to lecture at post-
graduate level on aircraft and G.W, power
systems and to assist in the equipping and
supervision of laboratories; .opportunities exist
for private research work.—Applications (quot-
ing reference EP/L) giving full particulars
and the names of three referees should be
forwarded to the Recorder, The_ College of
Aeronautics, Cranfield Bletchleg, Bucks, from
whom further particufars may he obtainec[d. =
66!

APPLICATIONS are invited for the appoint-
ment of lecturer in the Department of
Alrcraft Electrical Engineering; a university
degree in physics or electrical engineering is
desirable together with experlence in tele-
communications, radar, microwave techniques
or =allied subjects. A knowledge of aero-
nautical applications would be an added quali-
fication but is not essential; salary dependent
on qualifications and experience within a
range rising to £1,200 per annum with
F.$.5.0. and family allowance. Successful can-
didate will be required to lecture at a post-
graduate level on aircraft and G.W. guidance
systems and to assist in the equipping and
supervision of laboratories; opportunities exist
for private research work.—Applications (quot-
ing reference ER/L) glving full particulars
and the names of three referees should be
forwarded to the Recorder, The College of
Aeronautics, Cranfield Bletchleg, Bucks, from
whom further particulars may be obtainec[iéesz

APPLICATIONS are invited for the appoint-
ment of demonstrator in the Department
of Aircraft Electrical Engineering to take charge
of the everyday running and maintenance of
a teaching and research laboratory devoted to
work in the telecommunications, radlo naviga-
tional, radar and microwave flelds; prefer-
ence will be given to candidates hol a
university degree or professional qualification;
expertence in aeronautical applications of any
of the above fields is an added qualification

! but candidates without such experience will

be considered; salary dependent on gqualifica-
tions and experience within a range rising to
£1,050 per annum with family allowancge, suc-
cessful candidate would be considered for pro-
motion to a lectureship appointment at a later
date.—Applications (quoting reference ER/D)
giving full particulars and the names of three
referees should be forwarded to the Recorder,
The College of Aeronautics, Cranfield, Bletch-
ley, Bucks, from whom further partlculats[&gg
s " cbtamed

RADIO
Demonstrating !

The full range “"ULTRA
TWELVE"

20-25,009
c/s

Cone
Resonance

20 cfs

£17 .10 . 0

Demonstrating !
The

BRADFORD PERFECT BAFFLE

(Patent Pending)

A radically new idea in speaker
enclosures. All the BASS. No boom,

resonances or distortion. COMPACT.

177 x 177 x 134 q £16 .10 .0

24” x 17" x 13% : £20.10.0
Demonstrating !

The-GOODSELL * Golden Range’” with
the ORTOFON Pick-Up, and the new

WOOLLETT  4-speed  Transcription
Turntable.
Daily 3 10 a.m.—5 p.m.
Saturdays : 10 a.m.—noon

17, Charing Cross Rd.
London, W.C.2.

Tel.: TRAfalgar 5575
(opp. Garrick Theatre)

Trade & Export enquiries to:—

JOHN LIONNET & COMPANY

(at above address)
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SPECIALIST SWITCHES

specified for the

MULLARD
TAPE AMPLIFIER CIRGUITS

Amplifier Type ‘A’

S§/567/A

SS/567/B b the set ... 32/6
$S/567/C

Amplifier Type ‘B’
SS/S67/A ... .. .. 16/6

SPECIALIST SWITCHES

23 RADNOR MEWS . LONDON W.2
AMBassador 2308
Enquiries by post or phone only

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 & Go. Ltd.

6 Chesham Place, S.W.1. SLOane 3463
ALSO AT LIVERPOOL, BIRMINGHAM,

MANCHESTER, LEEDS

Come to WEBB’S for the
SPECIAL PURPOSE
EDDYSTONE ‘888°° RECEIVER

Tunes only six Amateur bands
with full 12-in. bandspread. The
answer to Amateur Band recep-
tion problems. Descriptive
brochure post free on request.

Price £110

(Available on easy terms, please enquire)

WEBB’S RADIO

14 SOHO STREET, LONDON, Ww.1
Sales Dept. 'Phone GERrard 2089

Whatever your age or experience, you must read
* ENGINEERING OPPORTUNITIES.” Full details of
the sasiest way to pass A M.I.Mech.E.,, AM.LCE.,
C. & G. (Electrical, eto.), Genenl Cert efc,, on
0 PASS—NO FEE”

144 PAGES unns and details of
Courses in all branches

of Engineerlng-

If you'pe earning
essthan £15aweek, tell
us what interests you
- and write for your copy

of ¢ ENGINEERING
OPPORTUNITIES **
today—FREE.

B.LE.T.

' 387 Collo?o House, 29-
31, Wright’s Lane,
London, W.!

WIRELESS WORLD

January, 1957

SITUATIONS WANTEO

USINESS partnership reqd. by expd. quali-
fied elecﬁro mechan?cal/electronic engineer,

. includin 0, radar,
ted ccte., transistors, in-
strumenta! and  economic productxon
methods, shortha d-typist wife part-time; small
capltal available; Surrey area.—Box 5502. [6626

E CUTIVE engineer in top level management
post seeks change to similar position with

pany pute in the electronis or closely
alued mdustry, experienced in industrial appli-

cations, development, sales. works methods,
M.o.8. contract proced) and complete
management; enqulries p! ase I

directors
and top-level management.—Box 5597. [6646

TECHNICAL TRAINING
L RN it as you do it—we provide practical
equlpme‘r’it combined with instruction in
radio sion, _electricity, mechanics
chemistry, %}ixotogm y, etc.—Write for !uil
details to E.M.I. Institutes, Dept. WW47,
d wa. [ 006

CITY and QGuilds {Electrical, etc.) on ** No
Pass—No Fee ’’ terms, over 95% successes,
—For full details of modern courses

branches of Electrical 'rechnolo%y send for
our 144-page handbook, free and post free,
B.L.E.T. V&D pt. 338A), 29, Wright’'s Lane,
London, W.8. (0117

SERVICES WANTED
IRELESS Telegraphy and Telephony,
P.M.G. Certificate; leading Correspondence
School seeks the assistance of a suitab ¥y quali-
fied author prepare a course of study on this
subject.—Wrtte, giving details of experience and
qualificatioas, to Box 5375. [6597

PERSONAL

ANTED.—Pen friends from all parts of
U.K., those taking Brit. .LR.E. or C. & G.
exams. in telecommunications and/or employed
in this fleld kindly write to B. Sood, H-4,
Jangpura, New Delhi, India. [6622

TWO technical authors with 20 years’ ex-
erience in the electronic, electro-mechan-
ical and light mechanical engineering fleld,
would welcome suggestions and offers for the
remunerative employment of spare time.-~Tel.
Bexleyheath 8104. [6613

TUITION

OTHING succeeds like success! What we
have done a thousand times we can do again
for you—see the B.N.R.S. advt. page 84 [0172

IRELESS operating, attendance and postal
courses.—Stamp for reply to Manager, The
Wireless School, Manor Gdns., London, N, 170 o
ULL- TIME pcourses for P.M.G. Certs..
C.G.L Telecommunlcatrons Radar Main-
tenance Oeri and B.Sc. SEng) prospectus free.
—Technical College, Hull. o1

.M.I.Mech.E., A.M.Brit.I.R.E,,

Guilds, eté, on * No Pass—No Fee ”
terms, over 95% successes—or detalls of
Exam$ and courses in all branches of En lneer-
ing, Bulldmg. etc write for g and-
book—Free: B.LE.T. (Dept. 387B) 9, Wrirht’s
Lane, London, W.

WV & dlo—AMBritIRE City &

Guilds, R.T.E.B. Cert., o ** No Pass
—No Fee ' terms; over 95’{2 =uccesses—De-
tails _of Exams. ahd H raining Courses
in all brar.ches of Radio and T/V write for
144-page  Handbook—Free, (De Pt
397A), 29. Wright’s Lane, i.ondon w.s. [o 16

City and

REE! Brochure glvin, % details of Home
Study Training m radio televxslon and all
branches of electxon cs. Courses for t. hobby
enthusiast, or T ose aimin at the
AM.Brit.I.R.E., City and Guilds, R.T.E.B.,
and other professional examinations. ain

with the College o%erated b
e}ectronics organiza ; moderate fees.—
to E.M.L. Institutes, Dept. WW28, London, ‘6‘;‘4

IRELESS  telegraphy.—Merchant
offers to youths 16 upwards after quali-
fication, lucrative positions as radio cers,—
Apply British Schoo] of Telegraphy, 179, Cla
An T RA, S.We. (ESt. 1908 - Kecognised by
Ministry " of Education, moderate fees, modern
eqlipment, day and evening tuition, also postal

courses tkeory of wirel:ss telégraphy for
M.G. erts. and Amateur Tmnsmlttln
Licence. [o124
OURSES in FElectronics, covering practical
and theoretical aspects, basic principles,
industrial applications, electronic paratus,
etc. Also courses in dlo and ngineer-
ing and Frequency Modulation. Guaranteed

coac ng for Brit.I.R.E., City & Quilds, etc.
at home under hu;hly qualified tutors.
Write for free book: International Corre-
spondence Schools, Ltd,, Dept. CL.42, Kings-
way, London, W. ca. [0033

INCORPORATED Practical Radio Engineers’
home study courses of radio and TV
eering are recognized by the trade as
standlng and authoritative. Moderate fees
to a limited number of students onl Sylla-
bos of Instructional Text i3 free. he Prac-
tical Radlo Engineer *’

2/- Ahgnment eaks for Superhets
—Membershlp conditions book-
lﬁ all post from the Secretary.

I.P‘. .E., 20, au-ﬂeld Rd London, N.8.

fooss | N.W.3,

NEW BOQOKS
ON RADIO & TELEVISION

Electronies in Industry, by G. M. Chute.

Postage 1/6 .. 56/6
Electronic Computers an anagement
Control, by Kosmetsky and Kircher.
Postage 1/6 ...cccceevviiiniiinieniiiniiinin 37/6
Flectronic Devices, by Albert. Postage
76 lrm. SOEL....... . SO, 44/
Colour T.V. Receiver Practices, by
C.E. Dean. Postage 1/~ .......cccconee 36/-
Frequency Modulated Radio, by ¥
Sturley. Postage 8d. ..........ccceen. 15/~
Frequency Modulated Receivers, by
D. Jones. Postage 9d.. .. 176
Sound Reproduction, by Briggs. -
A oo =Y. oo 17/6
Suppressing Radio and T.V. Interfer-
ence, by Morley. Postage 4d. ...... 5/
The A.R.R.L. Handbook 1956. Postage
16 .. . 30/-
Radio Valve Guide Book No. 3, by
Babani. Postage 4d. .....cciviiiiennne 5/-

UNIVERSAL BOOK CO.
12 LITTLE NEWPORT STREET,
LONDON, W.C.2 (adjoining Lisle Street).

JAMES H. MARTIN & CO.
COLLARO Tape Tran-criptor, 3 speed. £20. MONARCH
TAS8 Gram-autochange unit, 4 epeed with cxystal turn-
over hewds £9/15/-.  FM/VHF Tuner chassh, ready
wired with 6 valves, inc. tuning in
bullt-in Power Supply. 8171101-
corder oompls e with m and tape,
8ol g rument type with
hamﬂe. 30/250 v. 22/6, postage extra,

Eagy Terms available. Stamp (only) for List.
JAMES B, MARTIN & CO., FINSTEWAITE, NEWBY
BRIDGE, ULVERSTON, LANCS.

ARIEL SOUND LTD.

for
Y% Industrial Electronic Equipment
Y Prototype Design & Development
¥ Electronic Assembly Sub-contracting
57, Lancaster Mews, b
London, W.2. !
Tel. PADdington 5092

SPECIAL OFFER—NOT EX W.D.

NEW E.D.C. hp Motors, 1425 r.p.m.,
230/1/50 self startmg, B/B, foot mounted.

£3.1 gs.Gd. plus 7/6 carriage.

Money refunded if not
satisfied.

MATHEW BROS., 87, Beddington Lane,
CROYDON. Thornton Heath 3402/3.

LOUDSPEAKER CABINETS

For

GOODMANS W.B.
KELLY and JENSEN
STANDARD BASS REFLEX CABINETS

Demonstrations without Appointment

YOu can see your cabinet being made
in our cabinet-making workshop

G.E.C.

Cabinets made to order.

ARMSTRONG CHASSIS AND AMPLIFIERS
LOUDSPEAKERS

Open till 5.30 Saturdays.

A. DAVIES & CO. (Cabinet Makers)

3 Parkhill Place, off Parkhill Road, London,
GULLIVER 5775,
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TUITION

i r own r IRELESS.—See the world as a radip officer

Build you 0_“‘ “-:'ape Recorde in the Merchant Navy; short training

wi e geriod lcw fees, scholarships, etc,, avnﬂable,

\ 1 oarding and day students; stamp for prospec-

AS PD E N tus.—Wireless College, Colwyn Bay. {0018
BOOKS, INSTRUCTIONS, ETC.

TELECOMMUNICATION’S Pnnclples 1 and 2

m.k.s. units, equivalent to two com-

plete correspondence courses for these C and

G exams., 100 worked, 100 unworked examples,

Compact model rice 10/6; also “ Radio Reference,” covers
74in. x Ilin., 5in. reels...... kit £7 10 0 asic D.C. and A.C, theory, valves, transistors,
Standard model oscillators, R.F., AF and power am;‘:,lilt_ile;‘s,

02i 3 A ] detectors, receivers, transmitters, F.M
10Zin. x [5in., 7in. reels.. kit £8 10 © aerlal arrays, sound, test equipment, construc-
Easy(to assemble, with full working tional _techniques, 180,000 words, figs.,
drawings and instructions. First class price 25/-.— Cla ke Riddiford, 584 Tile-
motor, latest design High-Fidelity heads. hurst Rd., Readi [6325
I and the recorder BOOKS WANTED me our very large StOCkS
PLIFIER........ kit £5 18 0 D complete vols. Newnes Radio & i
Power pack..... kit- £2 18 6 WTeJevlsmn Se}:"vlcmg —Box 5546. (6629 Of components & equtpznent
(without valves) ANTED.—* Wireless _ World,” _ January, | |We offer for prompt delivery
Carr, extra February, Maurch, 1950, and September.
“. .. | should like to place on record my October. November, 1851.—Box 4746. (6487 | |sTREL METER OASES WITH ALUMINIUM PANEL,
appreciation of the standard of your kits, i SLOPING FRONT
both of the deck and amplifier, both of = —  jjlidinpstingptia
which work very satisfactorily.' ’ Gi‘:gm::umf'
ET lf ; tw'l”"e’ hampton | SMALL STEEL TEST METER CASES WITH ALU-
SRR P N ‘ GUIDED WEAPON TRIALS finxdln.xopin, O PANEL 6/-
6in. X 410, X 3in. .. .. L. 8l
W. S N AS P D E N ’ ;l'nailz? éiﬁxg_nlge:g axfnéAs;wgams are requ1§ed ?Bn.xﬁinh.hx su;. - %g;-
{4 for Flight Trials of Guided Weapons, inclu- in. X Gin. X 24in. ... -
10, MARKET STREET, WESHAM, 1} ding preparation of equipment for firing STANDARD STEEL CASES WITH ALUMINIUM
KIRKHAM, LANCS. and reporting on defects, These posts, based PANEL

10in. x 7in.x7in. 22/  16in.x9in x8ln. .. 45/
at  Feltham, Coventry and = Aberporth 1260 % 7in X Fin. 23//6 160, x 1115, x 815 gffe

(Wales), entail some travelling in thc United || §5in 7t = 7i 19in. X 11in. X 10 -
) Kingdom and * away-from-base > expenses 14in::gm::g:_§: a2i8 in. X 1lin. X 10in. 58
B - are re-imbursed. Excellent salaries and 18 S.W.G. ALUMINIUM CHASSIS
| | pension scheme. The work is practical, 61n. x 3in. % Zin. 5/9  12in. xSin. X 2¢in. 26
but an understanding of theoretical factors 8in. x 4in. x 2in. 6/3 1l4in.X5in. x24in... 9/
| involved is vital. Engineers should be 8in.xBln. x2kin, 78  14in. X8in.x2}ln... 10/
%rofessxonally qualified with a knowledge of 10ln. x 6in. x 24in.  8/3  14in,x10in.X Ajin. 1L/~
lectronics, and Assistants are preferred 12in. x6in. x 24in.  8/6 17in.x10in.x2{in.  12/6
with National Certificates and practical 18 8.W.G. STEEL CHASSIS
eixpenence of an clectro-mechanical or §|§{inx8ie-x2hn - B/8 1o xl0inx .. bt
electronic kind.
FULLY DRILLED CHASSIS FOR WILLIAMSON
(} iries invited by the Personnel Manager, MPLIFIER. Finished OdGold.............. e
(Re W.W.11.) Sperry Gyroscope Company | | . EO OSRAM 912 Ammmn Duu.mm
Limited, Great West Road, Brentford, CHASSIS. Aluminfum.................. 21/-
.'- ’ Middlesex. G.E.C. OSRAM 912 FRONT PANEL . 14/8
‘“ PANL * CRACKLE PAINT, BLACK, per tin.... 3/~
\- e e e e e e e m
o - [ T.R. MASTERLINK
= | A quality Tape Pre-amplifier Unit for use between |
3-VALVE QUALITY AMPLIFIERS I standard tag)ehde%ks kand ﬂﬁ:ﬂbest audltrué:pldﬁersl
H . With 3-speed play-back equal ion, eras: and adjust-
Suit .modern crystal P.U.s; for 200-250 v, able bias, metering of signal and bias voitage, oscillator
A'('I:" neg. feeéback, volume agd ;‘I’.TYICISJE Icut out, D.C. solenmdtsupply, etg. lAls(zthf]’cemded-—
trols; new omponents  an input matching, separate power supply uni quency I
TESTED. J Fresponse 41 db from 30 to 20,000 c/s plus 6 db pre.
hasis at 8 ke/s. Fully detailed leaflet on uest.
(B:7g r:43//2/6,I Iu\n'. OCTAL £4/2/6, BOA £4/12/6. ! ‘ | PRADE ENQUIRIES INVITED. 27 'é“ns !
i Carr. all types.
I " ————————v—— —t—
E.K.E. 47 Arksey Lane Bentley /8in. P.M. SPEAKERS. 3 ochm. In good working order,
l ’  “Doncaster. ! l 11/6. UNIVERSAL Avommgn with 22 ranges £1010 0
Bl16 VERTICAL LIQUID COMPASS. Panel mounting ADVAI-(CE E20 BIGFAL GENERATOR,
with rim lighting. Does not need to be gimballed and 100 kofs to 100 mo/s In 6 ranges 0
has built-ln correctors. As new, 45/-. | 1TSL T%Eﬁgl;l;guﬂ.% ........ . J g
= — SIMPSON OHMMETER. Movi il. Two range O-30M/AMETER.............cocviuann
0-2,000 ohms, 0-20,000 ohm:,vggge 0; ;< 5x2n. New COLVERN 2K 15 WATT PRECISION POTS 8 6
and boxed. £1/15/-. PENA4G VALVE, new, boxed. ............. 8 6
A C /D.C. VOLTMETER. 0-150, 0-300 moving iron, T.R. WILLIAMSON KIT to spec......... £26 0 ©
& WW'W scale. llnlc;}se, with canying handle. Bize 7} X CROSS- OVExlfmz !NDUC(;I‘ANCES o
T3 1" 4 7}x4ln. £1/15/- pot core, z wound, per pair
DIPLOMA HEADPHONES § 'Y AVO VALVE TESTER. Roller panel type in wooden WHARFEDALE SFB3 SPEAKER 0
§ carrying case. Perfect order. £9/10/-. WEARITE TAPE-DECK 2A 0
9 UNISELECTOR SWITCHES. Have many applications COLLARO TAPEDECK ....... L 0
including automatic tuning, circuit selectlon, ete. E.M.L TAPE, 1,800#t. ................ 0
§ Operates on 25-50 v. Full wipe 4-bank, double coils. SCOTCH BOY TAPE, extra play, 1,800ft. £214 0
§ Aol RISl e e 11216 BELLING & LEE PLUGS AND SOCKETS, T.C.0. CON-
2 AND 3-CORE CABLE. Heavyduty P.V.C. Sultable § [} ppygpps, RESISTORS BY LEADING MAKERS, TEST
9 for lighting, outdoor use, etc. 9/ per dozen yards. EQUIPMENT, HI-FI EQUIPMENT.
4 AND 6-CORE FLEXIBLE CAgLE. P.V&.O. covered (Postage and Package cxira.)
Lightweight High Resistance (4,000 for general wiring, etc., 8/8 per dozen yards.
s o ntave with cord: MIKROR GALYO'S. Lustrament reistance, 100 o THE T.R. CATALOGUE
External resistance 1,400 ohm. Sensitivity 2, -
(1 17/6 M.M.S. 1p wooden transit box. Size 13x6X6. 56 pages of components, ampli
§ tdeal for CRYSTAL SETS £3/10/- fiers, tube equipment, F.M.
% The 'TYANA'® Standard Soidering Iron CARBON HAND MIEE. Type No. 4. 8/6. Tuners, motors, ptck-ups, loud-
——rrrr MOVING COIL HAND MIKE. Type No. 7. 8/6 | |speakers, etc.  Illustrated.
w SINGLE FLARE RE-ENTRANT SPEAKERS. Bakelite 1/3 Post Paid
L 15 ohm impedance. Suitable ior P.A. work and all
& Adiustable Bit. outdoor functions. Size 18x18x12in 30/~ e Shop Hours—9 a.m.to6p.m. (1 p.m.
£ ® Weight approx. 4 oz. z TWIN FLARE SPEAKERS similar to above. Bize Thursdays).
$ 8 IRk :;1;1118;(;32;) sgrl,;:cmo MAGNETIO couwtErs. | |® Few minutesfrom Marble Arch.
b b 40::‘,’:;;22?”"'7 Cop 2 25-50 v. D.C. working 500 obm coil. 0-0,999. 18/6. ® H.P. Facilities.
Standard Voltage Ranges. § SOUND POWERED BREAST MIKE aud HEADSET.
/9 No batteries needed. Brand new and boxed. 192/8. l E LE_ RA D Io
16’ | HAND MARCH[INGm COMdl;QSSEg. fll!iagtzleticctype
ts and Bits Bakelite with luminous and reflector. Course
2 Replacement E’;\:Z?IZ s and Bits always setting ring. New and boxed. Size 3x2x }in. 15/ ( 1 9 43) LTD.
. . 4
KENROY LIMITED All prices include carriage. | .
5 152/297 UPPER ST., ISLINGTON, 93 LISLE ST. ( cer. 2969 YLONDON, W.L.2 1 189, EDGWARE RD. W.2
; LONDON, N.1 . P ) y Hab, (Our only Address)
Telephone: CANonbury 4905-4663 3 Olosed Thursday 1 p.m. Open all day Saturday Phone: PADdington 4455-6
%mmw




—
~

2

e

e A e e e e T T e T R TR

SHHTRHIEI TR I

WIRELESS WORLD

COLOUR
TELEVISION

The Sylvania Thorn
Colour Television
Lahoratories Ltd.

is now able to offer appointments of un-
usual interest. The new Laboratories,
which are situated at Enfield, Middlesex,
are fully equipped to carry out Research
Development in all aspects of Colour
Television.

* Applications are invited for the
following vacancies.

1. TECHNICAL ASSISTANT

(male or female) of H.N.C. or equivalent standard, to
assemble electron-optical structures, work a de-
mountable vacuum system and assist generally in
electron-optical studies for colour tubes.

2. TEGHNICAL ASSISTANT

to work on the problem of preparation of colour tube
phosphor screens. The work necessitates a knowledge
of Physics and Chemistry and requires initiative and
inventive ability. A University Degree and some
experience in the vacuum tube field would be preferred.

3. TEGHNIGIAN .. .. coinccnance

and calibration of Instruments and Test Gear.
Appgca:ilts must have had considerable experience in
this fiel

4. TEGHNICIAN .. ractine ane

bench glass working experience is required for bulb
fabrication, salmg-m and pumping of experimental
colour tubes. Experience with cathode ray tubes or
similar products is essential. Versatility is a necessity.

Positions offer good and progressive
salaries according to achievement,
and eligibility to Contributory Pension

and Life Assurance Fund.
Apply direct to:
Mr. B. C. Flemming-Williams,

GENERAL MANAGER,
Sylvania Thorn Colour Television
Laboratories  Ltd.
Great Cambridge Road, ENFIELD, Middlesex.

S g
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APPLIED ELECTRONICS LABORATORIES,
THE GENERAL ELECTRIC CO. LTD.

The services of experienced electronics engineers.
are required for advanced engineering development
work on guided weapons.

Senior positions are vacant in the following fields.

1. GENERAL PULSE CIRCUITRY with appli-
cation to sub-miniature techniques and the
design and development of units by statistical
method. Experience of semi-conductor wotk
desirable for one position.

2. ELECTRONIC AND INSTRUMENT
SERVOS involving design and development of
servos with special relationship to overall
system considerations.

3. MAGNETIC AMPLIFIERS. Design and
development of magnetic amplifier stabilisers
and drive stages for small electric motors.

4, INSTALLATION. Design of layouts for
simplicity of inter connection in subminiature
work. Wide electronic experience is essential.

Engineers of graduate standard with suitable
experience are needed. A number of vacancies exist
for engineers wishing to gain valuable expcrlcncc in
these and other fields. Good opportunities exist for
advancement.

Reply stating age, qualifications and experience to
Personnel Manager (Ref. R.G.)
Applied Electronics Laboratories,
Brown’s Lane, Allesley,
Coventry.

MURPHY RADIO LTD.
ELECTRONICS DIVISION

VACANCIES exist in an expanding labora-
tory for Senior and Junior Engineers and for
Draughtsmen in the following fields :—

TRANSISTOR circuit design and engineer-
ing applications to communication and pulse
systems.,

V.H.F. and U.H.F. transmitters and receivers
for use in NAVIGATIONAL AIDS,
MOBILE COMMUNICATION SYS-
TEMS and RADIO TELEPHONE LINKS.

AERIAL DEVELOPMENT in connection
with the above.

TELEMETRY EQUIPMENT design in
collaboration with the Ministry of Supply.

Posts are pensionable, Sports Club and other
recreational facilities are available,

Applications should be addressed to -

Personnel Department (E.14), Murphy
Radio Limited, Welwyn Garden City.

JanNuary, 1957
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OSGHlOSGOPE

(MINIATURE TYPE)

Supplied in kit form
for workshop or
experimental  use.
Complete with full
instructional notes
giving details of ap-
plications to radio

work. Can be operated
from power supply of most
AC domestic radio receiver

equipment.

Pl‘ice £10 (inc. post/pkg.)

{(Power unit, if required, £3 extra)

Order now or send stamp for further details to:—

E.M.|, INSTITUTES, Dept. 0127, LONDON, W.4
(Associated with **His Master’s Voice”, etc.)

1C82

PORTABLE
TEST PANEL

for workshop
or laboratory use

Two separate moving
coil meters, one for
voltage and the other
for current measure-
ment. Supplied in
wooden case with metal
front and with test
prods.

Ranges (AC &
DC)

0-30 mA

0-10v, 0-25v,
0-500v

0-10,000 ohms
Size 84 % 54"x 24"
light weight.

Price £6.10.0 (incl. post/pkg.)
Order now (immediate delivery) from:

E M I. Institutes, Dept. 127, London, W.4

CATALOGUE
FOR 1956

& The only
comprehensive
selective
catalogue of
Classical L/P
Records—listing
only recordings
recommended
by the Critics.

@ Nearly 3000
discs listed (as
already available
to Library
members).

& HANDBOOK
— 1957

Also selections on :-

@ The care of
Long Playing
Records.

@ The Reproduc-
tion of Long
Playing Records.

@ A Basis for a
Record Collection
(100 Recommend-
ed L/Ps)

@& FULLDETAILS
oF LIBRARY
MEMBERSHIP

PosT 3/- FREE

FROM

THE LP RECORD LIBRARY

SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS.

LOCKWOOD

makers of

Fine Cabinels
and woodwork of every descrip-
tion for the Radio and allledt.rsdp

LOCKWOOD & COMPANY

(WOODWORKERS) LTD.

Lowlands Rd., Harrow, Middlesex. Byron3704

For Prompt Delivery

WAFER SWITGH

ASSEMBLIES, CUSTOM BUILT

Banks PAXOLIN CERAMIC

s. d. s. d.

| 70 I3

2 10 3 2 7

3 13 6 33 4

4 16 2 45 2

5 18 10 56 2

6 21 6 67 8

7 23 8 o

8 26 11 —

When A.B. || and 12 way Wafers are required,
please add 1/- per bank to above prices,
SPECIALS AT TIME & MATERIAL PLUS 50%,.

@ N.S.F. TYPE “G" SWITCHES.

| Bank £l 4 0 Control Plate
2 Banks £1 13 0 etc,, each
3 Banks £2 2 0 15/-

4 Banks £211 0

5 Banks £3 0 0 Wafers, each
6Banks | £3 9 O 9/-

Quotat:ons gladly given for small as well as large
quantities, also for special assemblies,

TELE-RADIO (1943) LTD.
189, EDGWARE ROAD, LONDON, wW.2.

Paddington 4455/6.

The Research & Develtgpmem Organisation
(o)

AERONAUTICAL & GENERAL
INSTRUMENTS LTD.

have the following vacancies ;—

SENIOR STAFF

SENIOR DESIGN DRAUGHTSMAN,
H.N.C. or equivalent, experienced in_the
design of smgll electro-mechanical devices.

SENIOR ELECTRONICS ENGINEERS
of high technical ability.

. Ltd.,, 105, Lansdowne

Apply: 1.S.1
(CRO 8282)

Road, East Croydon.

RADIO ENGINEERS AND AMATEURS
Send 6éd. for our latest list. We are stockists
of the new Collaro Tape Deck and 4-speed
Monarch Changer, the Whiteley Electrical
W.B.21 Amplifier, W.B. Speakers & Cabinets.
Price and Bernards Books. We also supply
valves, condensers, resistors and a wide
range of components at keen prices.

From the Mail Order Speciglists :
RADIO HAM ACK LTD,,

155, Swan Parade, Bradford, 1, Yorks.

',leo = MA INTES T
100/700v
Ac /0E
17/6
SEARCH LEAD

TeST PROD
7/6

THE PERFECT FAULT FINDER

NEO ELECTRICAL INDUSTRIES LTD
MANCHESTFR 4

} c T
SIFAM ELECTRICAL INSTRUMENT €O. LTD,

[

I

|
|
i

LEIGH COURT = TORQUAY =~ Telephone 4547/8

BELGLERE
TRANSFORMERS

offer—

% High Quality Driver and
Output transformers for use
with Transistor Amplifiers.

+ Output transformers for
F.M. receivers — types suit-
able for Push-pull or single-
ended output stages.

% Transformers to customer’s
own specification.
Illustrated Jeaflet and fullest
details upon request. Excellent
Delivery — Competitive prices.
BELCLERE TRANSFORMERS
P.O. Box No. 22
117 High Street, Oxford
Tel. 48362. Cables: Belclere, Oxiord.
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These ranges will appeal particularly to all concerned
with the design and servicing of small-scale equipment
incorporating transistors or printed circuits.

The usual T.C.C. high standard of construction has
been maintained throughout. The elements are her-
metically sealed in aluminium tubes with rubber bungs
(T.C.C. Patents Nos. 578487, 587072 and 587509), with
wire terminations 14” long. Polarity is plainly indicated
by the red and black bungs.

In the CEs59 range, maximum working temperature
is 70°C. These condensers can be supplied with trans-
parent insulating sleeves at slight extra cost.

The range of Sub-Miniature Electrolytics comprises
some of the smallest of this type yet available. These
diminutive condensers are suitable for use in miniature
walkie-talkie equipment, hearing aids and similar assem-
blies where every component is scaled down to the
absolute minimum physical size. Temperature range is
minus 30°C. to plus 60°C.

CE59 RANGE
SUB- Capacity | Peak Wkg. | Dimensions in inches |  T.C.C. Capacity | Peak Wkg. | T.C.C.
MINIATURES | inuf’ | VoltsD.C. | Tengen | Diameter | Type No. Il irLy._F.__ \iolj:s D.C. .ly_Pf’ No. |
: 1 ¢ | s g ¥ | CEs8 100 6 | CES9AE
Bl T
4 4 g & N 50 12 CES9BE
2 8 s 1 CES8A ’s Rele
' B 5 S ELHD 25 2 CES9C
o e H e CES8C 2 25 CES9C
6 3 = -18 CE68AA 5 50 CES59D
10 3 = 18 CE68AA 12 50 CES9DE
! 25 = -18 CE68C 6 100 CES9EE
g lg " 2 ggggé 4 150 CES9FE
. 6 '
5. e 11 v CE67 2 ! 200 CESIGE
1 1 E678B
8 ; 15 5 < | Size throughout range

I¥” long x 3" diameter
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TYPE 1 ALLOY saves up to (@

of your soldering iron replacement costs

COMPARISON OF BIT WEAR BETWEEN
STANDARD TINJLEAD ALLOY
AND SAVBIT TYPE 1 ALLOY
You can see from the graph just how
much you can save on soldering iron
replacement costs. The wear on
soldering iron bits, when SAVBIT
Type 1 Alloy is used, is one tenth of
that when a standard tin/lead alloy
is used. This is because SAVBIT
Type | Alloy reduces the absorption
of copper from the bit into the alloy,
extending the life of the bit by up

to 10 times.

7 LB. REEL 1 LB. REEL _ . SIZE 1 CARTON

Savbit Type 1 Alloy Approximately 170 ft. N~ 1 ESTCac
" which contains 5 cores of 18 s.w.g. Ersin twn' sfas"b':, Tl)ellrt))? 1 Alloty 15
| of non-corrosive Ersin Multicore Savbit Type A‘, | Cor?t:ir?ilng %3" Czl;_o?g
Flux is supplied in 3 I Alloy is wound on the ,ﬁ‘ s.w.g. Ersin Multicore
gauges on 7 |b. reels for _ 1 Ib. reel. Thisisa con- § 4 Solder is also availabie
factory use. Ersin venient quantity for /#&d” in 4 other specifications

Multicore 5-coreSolder factories where each Forre - g

is also available on 7 1b. operative uses a com- C;:?-%;C{T,iﬁ"fgad, S‘W;G‘ :e"rpc';r%;lr'\

reels, in 6 standard tin/lead alloys aratively small quantity of solder at IC1ISOANNE0/40) 0 '9“2

) - Lo . L T 160187 60/40 18~ BT
and 9 gauges. Prices on application. a time. 15/- each (subject). Cl4003 40/,60- 13 ',7,:“

C 14016 | 40.60 i6 36 feet_|

HOME CONSTRUCTOR'S Bib WIRE STRIPPER | Bib RECORDING TAPE
2/6 PACK & CUTTER SPLICER

By providing considerable econo-
Contains 19ft.of 18 This 3 in 1 tool strips | mies in tape, this splicer soon pays
' f for itself. It makes the accurate
s.w.g. 60/40 alloy
wound on a reel or,

insulation, cuts wires jointing of recording tape s
and splits plastic ex- simple and quick. P

for soldering prin-

ted circuits, 40 ft. of

truded twin flex. It is
adjustable to most
22 s.w.g. 60/40 alloy also
wound on a reel. 2/6 each (subject). each (subject).

wire thicknesses. 3/6

MULTICORE SOLDERS LIMITED, MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636)



